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Preface

Introduction

The application of robot technology is becoming increasingly widespread, bringing unprecedented efficiency
improvements and innovation possibilities to various industries. The teach pendant serves as a bridge for
communication and control between technicians and robots. With its flexible operation and precise
programming capabilities, the teach pendant is key to achieving efficient robot operation and complex task
programming, playing a vital role in maximizing the performance and functionality of robots. This manual aims
to provide you with comprehensive, detailed, and easy-to-understand guidance to help you quickly become
familiar with and master the operation of the robot teach pendant, including but not limited to basic operations,
function settings, programming examples, and solutions to common issues, to meet the needs of different

application scenarios.
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Safety Disclaimer

1 Safety Disclaimer

1.1 Precautions for Robot Operation
Safety Disclaimer

e This chapter presents essential safety instructions for a proper use of the equipment. Before operating the
equipment, read through the guide and comprehend all the safety instructions. Failure to observe the

safety instructions may result in death, personal injuries, or equipment damage.

e "DANGER", "WARNING", and "CAUTION" items in this guide do not indicate all safety precautions that need
to be followed; instead, they just supplement the safety precautions.

e Use this product according to designated environment requirements. Damage caused by improper use is
not covered by warranty.

e Inovance shall take no responsibility for any personal injuries or property damage caused by improper
usage.

Safety Levels and Definitions

& DANGER

"DANGER" indicates that failure to comply with the notice will result in death or severe personal injuries.

AWARNING

"WARNING" indicates that failure to comply with the notice may result in death or severe personal injuries.

A CAUTION

"CAUTION" indicates that failure to comply with the notice may result in minor or moderate personal injuries
or equipment damage.
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Power-On

A DANGER

Before power-on, check that the equipment is installed properly with reliable wiring and the motor can be
restarted.

Check that the power supply meets equipment requirements before power-on to prevent equipment damage or
a fire.

Do not open the cabinet door or protective cover of the product, touch any wiring terminal of the product, or
remove any part of the product with power on. Failure to comply can result in an electric shock.

AWARNING

After the completion of wiring and parameter setting, perform a robot test run to confirm that the robot can

operate safely. Failure to comply may result in personal injuries or equipment damage.

Before power-on, check that the rated voltage of the equipment is consistent with that of the power supply.

Failure to comply may result in fire accident.

Before power-on, check that no one is near the equipment, motor, or machine. Failure to comply may resultin
death or personal injury.

Operation

A DANGER

The equipment must be operated only by professionals. Failure to comply can result in death or personal injury.

Do not touch any connecting terminals or disassemble any unit or component of the equipment during
operation. Failure to comply can result in an electric shock.

&WARNING

Do not touch the equipment enclosure, fan, or resistor with bare hands to sense the temperature. Failure to

comply may result in personal injury.

Prevent metal or other objects from falling into the equipment during operation. Failure to comply may result in
a fire or equipment damage.

1.2 Users
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1.3

1.3.1

Personnel
classification

Job responsibilities

Remarks

robot system.

Operator .
situation.

e Perform daily power supply OFF/ON operations for the

Perform emergency stop operation in emergency

e Monitor the normal operation of the robot program.

safety fence.

Programmer
for the robot program.

e Perform normal operations of the robot.

e Perform programming and commissioning operations

e Perform teaching operations for the robot.

Can perform tasks inside the
safety fence.

Maintenance

personnel
robot.

e Perform normal operations of the robot.

e Perform maintenance and repair operations on the

Can perform tasks inside the
safety fence.

Emergency Safety Information

Emergency Stop and Stop

Emergency stop

When someone is in danger within the robot working area or the robot is damaging equipment, immediately

press any emergency stop button.

When the emergency stop button for the robot is pressed, the motor power is cut off, and the braking system

stops the robot in the shortest possible distance.

Use the emergency stop button in the emergency
situations.

Do not use the emergency stop button in the non-
emergency situations.

If any of the following abnormalities or emergency
situations occur during robot operation, immediately
press the emergency stop button:

e There are personnel within the robot working

area.

e Therobotinjures personnel or damages
equipment.

Do not use the emergency stop button in non-
emergency situations during normal robot operation:

e Frequent braking can shorten the lifespan of the
motor brake release switch.

e  Pressing the emergency stop button when the
robot is operating at high speed and under
heavy load may cause the robot accuracy to
exceed the specified range, and in severe cases,
may damage the robot.

e The normal operating trajectory of the robot
may be disrupted, leading to incorrect actions
and, in severe cases, collisions with nearby
objects, causing dangerous accidents.
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INOVANCE \ Emergency
stop switch
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Stop

To stop the robot in non-emergency situations, press the stop button on the teach pendant. In this case, the
motor power is not cut off, and the brake release switch remains open, which does not affect its lifespan.

INOVANCE

{ mainpo % SaicTash.. % StelicTak...
Inclule “Sret1
B R 0
2 Bta“t;
i OKQLiAQ
o0 & P[] (

@ cate Shew Favorites

N B e

Bjoog 0

Boos 2

B0y 0
0
o
o

(
t
»
» ¥ Byt B
f

74 Fleat A fl gy
¥ doub |, ¥ B[00
Home[1); B[00

Pa[*]=(€.0

Stop switch

1.3.2 Emergency Stop Modes

The emergency stop is implemented in accordance with the standards GB 11921.1 /1SO 10218-1 and IEC
60204-1. Emergency stop is the highest level of stop mode, which cuts off the power supply to the motor and

provides the fastest deceleration to maximumly avoiding other hazards. The emergency stop is effective in all
operation modes.
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Emergency stop mode

Class 0 stop is an uncontrolled stop mode, corresponding to Category 0 stop according to IEC
60204-1:2005. The drive stops output and dynamic braking is applied. When the speed decreases, the

brake release switch is closed.

Class 1 stop is a controlled stop mode, corresponding to Category 1 stop according to IEC 60204-1:2005.
The stop is planned by the controller. When the planning is complete, the drive is disabled and the brake

release switch is closed.

Emergency stop trigger mode

Mode 1: Use the emergency stop button on the hand-held teach pendant.
Mode 2: Use the emergency stop button on the PC-based teach pendant or on the InoRobotLab software.

Mode 3: Use the external wiring (SAFETY terminal, safety door, etc.). Emergency stop modes can be
configured according to the controller model. Except for the emergency stop button on the PC teach
pendant, which defaults to Category 1 stop, the emergency stop function of other modes is a Category 0
stop. When the emergency stop is configured as a Category 0 stop, the emergency stop is an uncontrolled

stop, and a corresponding stopping distance should be reserved in the robot's workspace.

& CAUTION

Mode 2 of triggering an emergency stop is implemented via network communication, which may
increase the response time due to poor communication. It is recommended to use mode 1 or 3.

Emergency stop is for emergency situations only and cannot replace normal program stop. Frequent
emergency stops of an operating robot via the emergency stop button can lead to robot failure and

reduce its lifespan.

During system troubleshooting, maintenance, or grip installation, the emergency stop cannot replace the
powering off to the controller . External misoperations may cause risks of emergency stop recovery,
which could lead to the motor being powered on, resulting in safety accidents.

The stopping distance and stopping time for Category 1 stop are longer than those for Category 0 stop.
When using Category 1 stop, it is necessary to conduct a thorough risk assessment of the system,

considering the increased stopping distance and stopping time.

Inertial travel distance during emergency stop

When the control system enters a robot emergency stop, the robot does not stop immediately due to kinetic

energy. There is a stopping time and stopping distance after the emergency stop is activated. The stopping time
(inertial travel time) and stopping distance (inertial travel angle) during an emergency stop vary depending on
the stop mode. The stopping time and stopping distance during an emergency stop are determined by the stop

mode and stop parameters of different robot models.
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A
A Speed  Emergency stop Speed Emergelncy stop

-~ stop. Stop
.“distance > “distance’
S Time SR Time
Stoptime | Stoptime [
Category 0 stop Category 1 stop

Release of the emergency stop state

Recovery from the emergency stop state must be performed manually by the operator according to safety
standards.

The detailed operations are as follows:
1. Check if the robot system and peripheral equipments allow the release of the emergency stop state.

2. If the emergency stop state can be released, the following methods can be used:
e Release the emergency stop button on the teach pendant.

e Click the emergency stop icon again on the PC-based teach pendant.
e Restore the level through the external wiring.
e Resolve system faults to return to a non-emergency stop state.

3. After recovery from the emergency stop state, the controller remains in an alarm state. You can clear the
alarm to resume normal operation.

InoRobotTP —

— _ P—
[enapteorr | \°F*
@ Version

Program Project manager

]
Active project:newprj2 | Number of projects:25 B

Monitor

2% Global variable 10 monitor Communication status

Settings

{} System settings g Robot settings @ Zero point settings

1.3.3 Recovery from Emergency Stop State

e After the fault is cleared, manually rotate the emergency stop button to release the emergency stop state.
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e When starting the robot and resuming operation from a fault state, after powering on the motor, the

operator should keep their hand on the emergency stop switch to immediately cut off the motor power in
case of any abnormal situation.

1.4 Operation Mode Declaration

1.4.1 Manual Low Speed Mode
The manual low speed mode imposes safety speed limits on robot motion, providing high flexibility for project
modifications, teaching and debugging. It subjects to the following safety restrictions:
e Therobot motion speed does not exceed 250 mm/s.

e Debugging supports hold-to-run only.

e Theenable switch must be kept half-pressed continuously during teaching or debugging.

1.4.2 Manual High Speed Mode

The manual high speed mode further relaxes speed limits on the basis of manual low speed mode. It is used only

for debugging, and does not support excessive function modifications. It subjects to the following safety
restrictions:

e Project cannot be edited.
e Debugging supports hold-to-run only.
e Theinitial speed after each switch to manual high speed mode is 1%.

Speed adjustments can only be made in the enabled state. The speed will automatically return to the
initial speed after the enabled state is canceled for more than 5 minutes.

1.4.3 Auto Mode
Auto mode is used for running programs with speed limits released, and does not support multi-function
modifications. It subjects to the following safety restrictions:
e Project cannot be edited.
e Axis motion teaching is not allowed.

e Only the start, operation, and stop of the program are supported.

1.5 Disclaimer

e All operators must complete safety training and comply with safety regulations before operating the robot.

Failure to comply may result in personal injury or damage to the industrial robot and other equipment.

¢ Noinformation regarding safety contained in this manual shall be construed as a warranty by Inovance

Technology that following all safety instructions will prevent injury or damage to personnel or the
industrial robot.
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2 Concepts and Terms

2.1 Classification of Robots

Robots can be classified based on the number of axes, series/parallel characteristics, etc. The following table

lists several common robots:

Number of | Serial/ - o
Name Type Description Application
axes Parallel
Loading, painting,
Extremely flexible and suitable | measuring, arc welding, spot
6-axis robot 6 Serial for working with virtually any | welding, packaging,
trajectory or angle. assembly, forging, casting,
etc.
Mechanical assembly,
. ) material distribution, etc.,
. Lightweight structure and fast .
SCARA robot 4 Serial assembly, labeling,
response . . i .
patching, dispensing, etc. in
3Cindustry.
Handling, sorting, etc. of
Delta robot 4 Parallel | High precision, fast speed pharmaceutical and food
products.

2.2 Frames

Five frames are available in Inovance robot system.

Frame No. Frame name Definition
. A frame defined at each joint of the robot, which is a direct description of the
1 Joint frame ) o
motion of the robot joints.
2 Base frame A frame defined on the base of the robot, often used as a reference for motion.
3 World frame The absolute frame of the system.
4 Tool frame A frame defined on the tool, which can be customized.
5 Workobject frame A frame defined on the work object, which can be customized.
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2.2.1 Joint Frame

The joint frame is located at the joints of the robot.

2.2.2 Base Frame

The base frame is also called the robot frame and is generally located at the base of the robot.
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The base frame of inverted SCARA robot is located on the flange at the zero point and does not move with the
flange.

\ 7

==
X j{r Base frame

Y

The base frame is a Cartesian frame. (The world, tool and workobject frames are also Cartesian frames.) The X
and Z directions can be determined first, and then the Y direction can be determined by the right-hand rule.

Y

Z
Right hand rule

2.2.3 World Frame

The world frame does not depend on other references. It is often defined as the absolute origin and used as the
reference position of other frames (except for the grip tool). When the robot is not fixed (i.e., mounted on the
guide rail), the world frame cannot be coincident with the base frame. It is often necessary to describe the
position of the robot in the base frame relative to the world frame.

5{ F |
Base frame ‘ r
2 gL

~

—
- X Y
—
-
X Y

World frame

2.2.4 Tool Frame

The tool frame is attached to a tool. The tool center point (TCP) is a reference point for a position where the
robot reaches. The tool endpoint is generally taken as the TCP and the direction can be freely defined.
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Up to 16 tool frames can be defined in Inovance robot control system. Tool 0 indicates that no tool is used, in
which case, the tool frame is located at the end of the manipulator.

Tools 1-15 can be user defined.
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2.2.5 Workobject Frame

The workobject frame is a user-defined frame. The workobject frame can be set arbitrarily and is generally set on
specific objects, such as a workbench or a work object.

OFrame E[

Workbench

Up to 16 workobject frames can be defined in Inovance robot control system. User 0 indicates that no additional
workobject frame is used. In this case, the workobject frame coincides with the world frame. Workobjects 1 to 15
can be defined by the user. A workobject includes two pose relationships (UFrame, OFrame). Parameters within
UFrame indicate the relationship of the {UFrame} frame to the world frame or the flange end. Parameters within
OFrame indicate the relationship of the {OFrame} frame to the {UFrame} (related to User Frame).

2.3 Position Variables

2.3.1 Overview

In Inovance robot control system, points in space are represented by "position variables". Points are divided into
joint points and position points in terms of type. A joint point stores the robot joint value and the external axis
value. A position point stores the coordinate value, arm parameter, and external axis value. In terms of scope, the
position variables are divided into global position variables and local position variables.

Global points:

e The scope of the global position variables is a single project. That is, the global position variables can be
used in all programs within a single project.

e The global position points are denoted by P and stored in the global point file XX.pts. One project contains
up to 10,000 global position points from P[0] to P[9999].

e Theglobaljoint points are denoted by JP and stored in the global point file XX.pts. One project contains up
to 10,000 global joint points from JP[0] to JP[9999].

Local points:

e The scope of the local position variables is a single program file. That is, the local position variables can be
used only in the current program file. The local points are denoted by LP[***].

e The local position points are stored in the program file in the project. One program file contains up to
10,000 joint points from LP[0] to LP[9999].

e There are no local joint points.

Usage of points

For convenience, the joint point JP is referred to as point J, and the position point P and LP are collectively
referred to as point P.
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2.3.2 Storage Format of Position Variables

The position variables are stored in the following format:

P[0] =399.791, -8.549, -3.61, -2.8, -0.0, 0.0; -1,0, 0, 0; 0, 0, 0, 0, 0, 0; Name=Point1; Notes =
v Y

“Pickup point” ;
A4

v p.4 h4
@ @ 3 @ ®
No. Name Delimiter End character Description
@ | Coordinate data English comma"" | English semicolon";" | The number of data is always 6.
@ | Arm parameter English comma )" [ English semicolon";" | None
® | Externalaxisvalue [Englishcomma"" [English semicolon";" [None
The label should be less than 20 characters,
. ) start with letters and contain only letters,
@ | Label None English semicolon ";" ]
numbers and underscores. When there is
no label, this item does not exist.
The remarks must not exceed 100
characters, with no restrictions on Chinese
and English characters. Equal sign is not
. ) allowed. (Chinese input is not supported
® | Remarks None English semicolon ";" ) ] ]
on the hand-held device, but display is
supported).
When there is no remark, this item does not
exist.

The global position variables are stored in the project file P.pts and are common to all programs within the

project.
P.pts - iCHE
XiEF) W) ®TO) WV

Programinfo
Version = "S03.22°
Time = "2022/12/21 18:4:59"

EndPrograminfo

BE(H)

RobotName = "IRS111-3-40Z15753-S0_01740222"

P[1] = 399.791, -8.549, -361,

'5[0]= 399.791, -8.549, -361, -28, -00, 00:-1,0,0,0;

-28, -00, 00;-1,0

0, 0 0 0 0
,0,0; 0, 0, 0 O O

0;Name=Pointi;Notes = pickup point :
0;Name=Point2;Notes = "Point2";

The local position variables are stored in the robot program and are at the beginning of the file before the START

instruction. See the following figure.

main.pro - ioBE
TP WMRE) WT(O0)
Programinfo
Version = "S03.22°
Time = *2022/12/21 16:42:38"

2 )

)

RobotName = *IRS111-3-40Z157S3-S0_01740222"

EndPrograminfo

LP[0] 399.791, -8.549, -361, -28, -00, 0.0-1,0,0,0; 0, 0, 0, 0, 0, O;Name=LPointl;Notes = *Point1";
LP(1) = 399.791, -8.549, -361, -28, -00, 00;-1,0,0,0; 0, 0, 0, 0, 0, OName=LPoint2;Notes = *Point2";
LP[2] = 393.439, -61.585, -837, 095 -00, 00;1,0,0,0; 0, 0, 0, 0, 0, OName=LPoint3;Notes = *Point3":
Start]

End;

The joint points are stored in the following format:

The position variables are stored in the following format:
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A4 v

JP[0] = 300, 50, -3.61, -2.8, -0.0, 0.0; 0, 0, O, O, 0, 0; Name=Point1; Notes = “Pickup point” ;
A4
) @ (

( )

( )—*I
w4

['JS]

No. Name Delimiter End character Description

The number of data is 6 or 8 (extra axis

@® Coordinate data English comma ", English semicolon ;"
values are 0)

@ External axis value |English comma ", English semicolon ;" None

The label should be less than 20
characters, start with letters and contain
® Label - English semicolon ;" | only letters, numbers and underscores.
When there is no label, this item does

not exist.

The remarks must not exceed 100
characters, with no restrictions on
Chinese and English characters. Equal

] ) sign is not allowed. (Chinese input is not
@ Remarks - English semicolon ;" .
supported on the hand-held device, but
display is supported).

When there is no remark, this item does

not exist.

The global Joint position variables are stored in the project file JP.pts and are common to all programs within
the project.

% 70220"

0.000000, 0.000000, 0.000000, 0.000000; 0.0001 30, 4979691, 0.000000, 0.000000, 0.00 : mo = PORt1: Notes = * Poet1®
0000, 0.000000, 0000000, 0000 0.0001 1, 0.000000, 0.000000, 0. 000 me = PoRA2: Notes = * Port*
LRV, GAS0005, 127936, 9.7 1581, 0.000000, 0.000000, 0.000000, 0.000000: 0.0001 50, 4.979%91, 0.000000, 0.000000, 0.000000. 0 0000OXNMme « PO Notes » * Port”

2.3.3 Attributes of Position Variables

Coordinate value
e Forthe J point, always take the current joint value under the joint frame.

e Forthe P point, take the TCP point of the current tool under the current workobject frame.

& CAUTION

In the P point taken, the tool number and workobject number are not included. Therefore, when using the P

point, ensure that the tool number and workobject number are the same as those used for taking the point.

Arm parameters:
The robot can reach the same orientation in many ways. Arm parameters are used to distinguish these ways.
For a 6-axis serial robot:

e ArmType[0] represents multiple turns of J1.
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e ArmType[1] represents multiple turns of J4.

e ArmType[2] represents multiple turns of J6.

e ArmType[3] represents a combination of different configurations of the waist joint, elbow joint, and wrist

joint.

(This is only an illustration of the correspondence of the arm parameters. The range of arm parameter is defined

separately.)

ArmType[0-2] (J1, J4, J6)

-4

-3

-2

-1

[-360,-270)

[-270,-180)

[-180,-90)

[-90,0)

[0,90)

[90,180)

[180,270)

[270,360)

Increase or decrease by 1 every 90°, decrease clockwise, and increase counterclockwise. As shown in the figure
below, "-1" is for -90° to 0°, "0" for 0° to 90°, "1" for 90° to 180°, and so on.

4/ 0 — \3
| ‘.Ik § ) .I'
ArmType[3]
Value of
arm
0 1 2 3 4 5 6 7
parameter
4
Waist arm
; Forward Forward Forward Forward Backward | Backward |Backward |Backward
ype
Elbow arm
‘ Upward Upward Downward [ Downward | Upward Upward Downward | Downward
ype
Wrist arm Flioped Not Flioped Not Flioped Not Flioped Not
ippe ippe ippe ippe
type PP flipped PP flipped PP flipped PP flipped
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Elbow
Waist forward | Waist backward | Elbow upward Wrist not flipped |  Wrist flipped
downward

For SCARA robots, the values of the arm parameters 1, 4 are valid (This is only an illustration of the
correspondence of the arm parameters. The range of arm parameter is defined separately.)

ArmTypel[0] ArmType[3] (value of joint coordinate J4)
-1 1 -4 -3 -2 -1 0 1 2 3
Right [-360,-270 | [-270,-180
Left arm \ : [-180,-90) |[-90,0) [0,90) [90,180) |[180,270) |[270,360)
arm

Increase or decrease by 1 every 90°, decrease clockwise, and increase counterclockwise. For
example, -90° to 0°is -1, 0° to 90°is 0, 90° to 180°is 1, and so on.

For inverted SCARA robots, arm parameters 1, 2, 3, 4 are all valid (This is only an illustration of the

correspondence of the arm parameters. The range of arm parameter is defined separately.)

ArmTypel0] ArmType[1/2/3] (value of joint coordinate J1, J2, J4)
-1 1 -4 -3 -2 -1 0 1 2 3
Right [-360,-270 | [-270,-180
Left arm \ : [-180,-90) |[-90,0) [0,90) [90,180) |[180,270) |[270,360)
arm

Increase or decrease by 1 every 90°, decrease clockwise, and increase counterclockwise. For
example, -90° to 0° is -1, 0° to 90°is 0, 90° to 180°is 1, and so on.
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Definition of robot arm parameters:

Corresponding angle

Model Arm parameter Arm parameter range
range
ArmType[0] [-5,4] [-450, 450)
ArmType[1] [-5,4] [-450, 450)
6-axis
ArmType([2] [-00, +o0] [-00, +00]
ArmType[3] [0,7] i
ArmType[0] -1.1 -
ArmType[1] [-5,4] [-450, 450)
SCARA
ArmType[2] [-5,4] [-450, 450)
ArmType([3] (-9,8] [-810, 810)
ArmType[0] -1.1 -
ArmType[1] [-5,4] [-450, 450)
Inverted SCARA
ArmType[2] [-5,4] [-450, 450)
ArmType[3] [-9,8] [-810, 810)

& CAUTION

e Note: If arm parameters are modified after teaching, the robot will reach the same pose in an another

arm type. This means a great change to the motion. Modify the arm parameters with caution!

e Ifyou modify arm parameters directly by point editing or via instruction, the modified arm parameters

may be inconsistent with the actual arm parameters the robot can reach. In this case, the robot will reach

the position closest to the modified arm parameters.

For example, for the SCARA robots:

P[1]=(10,10,0,179,0,0); ## The arm parameter of P[1] is [1,0,0,1]

PR[1] =(0,-10,0,10,0,0);
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P[2] = Offset(P[1], PR[1]); ## The arm parameter of P[2] is still [1,0,0,1], but the actual arm parameter
corresponding to point P[2] can be [1,0,0,-2]. [1,0,0,2], [1,0,0,6]... When moving to target P[2], the robot will
perform the motion according to the arm parameter [1,0,0,2] closest to [1,0,0,1].

2.4 Offset

Offset is used to describe the motion in space, which can be the motion of joints J1 - J6 described in joint frame,
or the spatial change of a certain pose XYZABC relative to a certain frame in three-dimensional space.

In the Inovance robot system, the offset is divided into the following two types.
e Offset along the current tool pose.

e Offsetin a Cartesian reference frame.

2.4.1 Offset Along the Current Tool Pose

Function: Moves the robot along the current tool pose.

Instruction: OffsetT

2.4.2 Offsetin a Cartesian Reference Frame

Function: Offset indicates offset of a target point in a Cartesian reference system. The target point may be the
TCP or flange center point. The reference frame may be a user frame or a base frame.

In typical scenarios, for grip tool:
o Offsetis the offset of TCP relative to the workobject frame.
e Movl Offset(P,PR) ... Tool[2] ##Offset relative to wobj[0] (which is also the base frame).
e Movl Offset(P,PR) Tool[2] Wobj[3] ##Offset relative to Wobj[3].

In the case of ECP, for external tool:

It is also the movement of TCP relative to the workobject frame. The effect is that the workobject moves around
avirtual frame established on the external TCP parallel to the workobject frame. (Offset can be considered as the
workobject offsets along the direction of the workobject frame itself; while rotation can be considered as the

workobject rotates around the virtual frame.)
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Instruction: Offset
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Some types of Offset

Workobject frame

2.5 Interpolation and Transition

Interpolation is the basic form of robot motion, and complex motion is made up of a series of interpolation

motions. There are three types of interpolation, depending on the interpolation trajectory.

Interpolation type

Trajectory

Description

Joint interpolation
(Movj, MovAbsj)

Point-to-point interpolation, the fastest interpolation in which each
joint moves at the fastest speed. The motion trajectory is
unpredictable. It is often used for applications such as spot welding
and transportation.

Linear interpolation
(Movl)

The motion trajectory is straight. It is often used for applications such
as track welding and surface mounting.

Arc Interpolation
(Movc)

The trajectory is arc-shaped.
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& CAUTION

When executing Movl and Movc, the arm parameters of the robot are not allowed to change. If you need to
change the arm parameters, insert the Movj instruction to complete the arm posture transition.

In the actual continuous motion process, in order to accelerate rhythm, precise arrival is not required. At this
time, the intermediate point of the motion will show the form of trajectory approximation, which is called

transition.

In Inovance robot system, the transition level parameters are set as follows: Fine, Z[0] to Z[200], Z[CP], Z[CP], and
ZR[m].

e Fine: Indicates precise arrival. The robot is considered to achieve precise arrival when it enters and stays
within the set arrival error range.

e Z[0] to Z[200]: The robot does not stop at the target point, but smooths through the set transition area.
Transition length = transition level * transition unit length. (To set the transition unit length in
InoRobotLab, go to "Settings" > "More" > "Motion parameters" > "Run parameter settings" > "Transition
feature").

e Z[CP]: The robot does not stay at the target point and smooths through the set transition area with the
maximum transition length.

e ZR[m]: Relative transition level, integer, value range 0 to 200, represents the percentage of maximum
allowable transition length.

1. If the current instruction is MovJ/MovAbsJ/MovL/Movc, when the relative transition level mis equal to 100,
it indicates that the maximum allowable transition length is half the motion length of the instruction,
which is consistent with the effect of Z[CP]. When the relative transition level m is greater than 100, the
maximum allowable transition length will exceed half the motion length of the instruction. When the ZR
parameter is 200, the maximum allowable transition length is equal to the full motion length of the
instruction.

2. If the current instruction is Jump/Jumpl and the additional parameter RH=0, the maximum allowable
transition length will exceed half the motion length of the instruction when the relative transition level m is
greater than 100. When the ZR parameter is 200, the maximum allowable transition length is equal to the
full motion length of the instruction.

3. If the current instruction is Jump/Jumpl and the additional parameter RH=#0, the maximum allowable
transition length is the total length of RH segment. At this time, ZR[100] is the total length of RH segment.
When the ZR value is greater than 100, it is consistent with the effect of ZR[100].
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& CAUTION

e When the ZR parameter is 200, the robot completely transitions the current motion to the next motion,
and the robot may not pass the original trajectory at all. Because the path of motion in the transition
area cannot be guaranteed, make sure that the robot transition path does not interfere with surrounding
objects at low speeds.

e Since the ZR parameter allows for a transition length longer than half the motion length of the
instruction, in rare cases, the transition areas of the start and end points of the instruction may overlap.
In this case, the robot will reduce the transition area that is more than half the motion length of the
instruction to ensure that the two transition areas no longer overlap. In particular, if both transition areas
at the beginning and end of the instruction are larger than half the motion length of the instruction, they
will be reduced to half the motion length of the instruction at the same time.

e In particular, since the transition length specified by the ZR parameter is calculated by the percentage of
the maximum allowable transition length of the instruction (usually half the motion length of the
instruction), it is important to note that the theoretical transition length of the two instructions may be
inconsistent when the displacement difference between two adjacent motion instructions is large. The
robot may transition in an asymmetric transition path within the transition area specified by the user.

P001

P002

Interpolation precision

2.6 Singular Position

When moving in a non-joint frame, the robot may move to certain special positions where the robot loses some
freedom of movement called singular positions.

In joint interpolation Movj, the singular position does not affect normal motion. In the process of linear
interpolation Movl and arc interpolation Movc, the singular position prevents the robot from moving properly.

& CAUTION

When a singular position alarm is encountered, the singular position can be exited using the joint motion
mode.

There are three singular positions for the 6-axis robots, as shown in the figure below.
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[ar—

Overhead singularity

Extended singularity

Wrist singularity

Intersection of J4, J5, and J6 axes

Centers of J2, J3 and J5 axes

J4 and J6 axes are collinear

Located directly above J1

Collinear with the center

The SCARA robot has only one singular position, at J2=0°, when the 1st and 2nd arms are in a straight line.

(SCARA singular position J2=0°)

The singular position of Delta robot is not in the working range, and there is no singular position.

2.7 Motion Range and Interference Zone

The range of motion of a robot is a collection of all points that can be reached by the end of the robot's arm. The

range of motion is related to the length of the robot arm and the range of motion of the robot joints.
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2118

Interference zone: In the range of motion, there are often areas where the end actuator is prevented from
reaching. When in these areas, the robot will collide with its own components or external devices. These areas
are called interference zones.

You can customize the interference zone. For details, see 10.7.2 Interference Zone Settings.

For the 4kg/Tkg/10kg series of SCARA 2.0, a bellows anti-collision function has been added: In the world frame,
the base area of the SCARA robot is set as an interference zone. Regardless of motion mode (joint or Cartesian
frame), the system will detect whether the end of the ball screw enters the interference zone defined in the world
frame. If it enters, an alarm (0x2814 Robot entered non-movement areas) will be triggered and the motion will
stop. The bellows anti-collision areas vary for different models. For details, see the "Inovance Robot Selection
Guide".

Center of J3

Maximum area

4 Motion area

Bellows anti-collision area
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3 Product Introduction

3.1 Overview

The robot system consists of human-machine interactive (HMI) software, controller, manipulator and secondary

development software.

Components

Description

Hand-held
Teach Pendant

7-inch simple hand-held teach pendant IR-TP200

HMI software

e PC-based teach pendant InoRobotTP

e InoRobotLab programming platform software

Controller

It has various functions such as robot configuration, programming operation, and monitoring.
You can control the motion of the robot through the HMI software or other control devices.

Manipulator

The actuator of the robot system, the motion of which is controlled through the controller.

This document describes operations performed on the teach pendant.

3.2 Hand-held Teach Pendant IR-TP200

3.2.1 Model and Nameplate

IR-TP200-L5
© @6 @

Parameter Description

®

Product family

IR: INOVANCE Robot

Product type
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Parameter Description

TP: Teach Pendant

Product series

© 200: 200-button Teach Pendant
Teach pendant cable/certification
@ L5: standard 5-meter cable teach pendant
. QC
Name Teach Pendant PASSED
Model : IR-TP200-L5 —
Power Input : DC 24V 0.5A
S/N . 013010084H800009 %
~ Suzhou Inovance Technology Co., Ltd. Made in China

3.2.2 Components
Key switch y a— \
-

INOVANCE (i::\)
e

Bon|2an Bew Boz Aan 88 NrSHH%Q =@

Emergency switch

L Knob

Button

Button Display
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Knob

Nameplate

Screw

3.2.3 Button Function Table

Hanging lug

Three-position
switch

Button

Name

Function

Control panel

Open or close the control panel.

@

Mechanical unit

Switch the current mechanical unit in sequence.

Custom 1 Reserved button
2 Custom 2 Reserved button
3 Custom 3 Reserved button
4 Custom 4 Reserved button
J1 J1 . . . . .
X = X + | J1 axis motion button Robot J1 axis motion in X axis direction
J2 J2 o o o
Y = Y + | J2 axis motion button Robot J2 axis motion in Y axis direction
J3 J3 . . . o R
Z = Z + | 3 axis motion button Robot J3 axis motion in Z axis direction
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Button Name

Function

J4 - J4 o ] )
Rz Rz J4 axis motion button

Robot J4 axis rotation motion in Z axis direction

J5 J5
Ry™ Ry"' J5 axis motion button

Robot J5 axis rotation motion in Y axis direction

J6 _ J6 o ' '
Rx Rx J6 axis motion button

Robot J6 axis rotation motion in X axis direction

m u Single-step execution

Single-step execution button for program debugging, no single-
step backward function currently available

@ Start and stop

Start/stop the robot operation.

e Manual mode (hold to run):Press the "Start" button to run the
robot, release the "Start" button to stop the robot.

e Auto mode: Press the "Start" button to run the robot, press
the "Stop" button to stop the robot.

Rear-positioned )
. Enable switch
enable switch

Control the enabling of the robot.
Three-position switch:

e The de-enabling function is activated in the first or third
position;

e Inthe manual mode only, the enabling function is activated
in the second position.

Knob Knob

Control the scrolling display of program code, tables, and lists.

Emergency stop .
. Emergency stop switch
switch

Control the emergency stop of the robot.

Press to stop the robot in emergency, rotate and lift to release the
emergency stop.

3.2.4 Key Switch

The rotary key switch features three distinct positions from left to right: auto mode, manual low speed mode,

and manual high speed mode. Positional engagement is permitted ONLY when the physical key is inserted.

Diagram Mode

Description

configurations

Supports: No speed limit, start with a single press, no need to hold to run

Manual low
speed mode

Supports: Programming, teaching, debugging, and modification of various robot

@ Auto mode Restrictions: Unable to edit, teach, debug, or modify any robot parameter

system parameter configurations
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T@\L Manual high

< speed mode

Diagram Mode Description
Restrictions: Speed limit of no more than 250 mm/s, robot debugging only supported
with hold to run
Supports: Debugging and modification of various robot parameter configurations, no
e speed limit

Restrictions: Projects cannot be edited; Robot debugging only supports hold to run;
The initial speed after each mode switch is 1%; The speed automatically returns to
the initial speed after de-enabled state for 5 minutes.

A CAUTION

When the key switch on the teach pendant is not in use, always remove the key from the switch and store it
properly to prevent damage or deformation of the key caused by accidental dropping.

3.2.5 Outline Dimensions

273.8mm
265.8mm

0E008E O

158.9mm

k= -

-

O
O NN

3.2.6 Operation Mode

<R

o )

When operating the teach pendant, you usually hold the device in your hand. The device has two different

holding operation modes: two-handed holding and one-handed holding.

Two-handed holding facilitates button operations, while one-handed holding is advantageous for the operator

to observe the display or operate the stylus.

Screen operation tool specifications: Use the stylus for operations and avoid scratching the screen with hard

sharp objects.
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@ ) :

Two-handed holding

IﬂII%ﬂW¢7

|II|| W JJ 5

One-handed holding-2
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Stylus operation

3.2.7 Specifications

Category Name Description
Display 7-inch TFT LCD screen
Display
Resolution 800 x 480
Touch panel 4-wire resistive touchscreen
Panel
Button 22 function buttons
Processor MCU Cortex-A7 Quad-core 1.2 GHz
RAM 512 MB DDR3L
Storage
ROM 512 MB
USB Host USB 2.0 (Type A)

Communication

Ethernet 1*10/100M auto-negotiation

Three-position enable switch,
Electrical components - emergency stop button, three-
position key switch, wheel

IP54, IP54 not met if USB plug is

IP rating .
removed or not securely inserted
Operating environment
Storage temperature -25°C to +55°C
Operating temperature -40°Cto +70°C

3.2.8 Physical Environment Requirements

Place the teach pendant in an environment that meets the following conditions to ensure and maintain product

performance and safe operation.

e Placeitindoors.

-4)-



Product Introduction

e Useitina place free from corrosive and inflammable gases and combustible materials, such as the

hydrogen sulfide, chlorine, ammonia, sulphur gas, chlorine gas, acid, alkali and salt.

e When usingthe product in places with grinding fluid, oil mist, iron powders or cuttings, take protective

measures.
e Keep it away from heating sources such as a heating stove.

e Donotuseitinan enclosed environment, as this might cause high temperature of the controller and
hence shorten its service life.

e Avoid direct sunlight.
e Avoid places with salt or moisture and other rust-prone places.
e Avoid impacts and vibrations, etc.

e Keep away from sources of electrical interference such as large inverters, high-power high-frequency
generators, large contactors, welding machines, etc.

3.2.9 Precautions for Using the Teach Pendant

This product is a high-quality hand-held terminal, equipped with advanced electronic devices of high sensitivity.
To avoid malfunctions or damage caused by improper operation, follow the instructions below during

operations.

e Handle with care; Do not drop, throw, or strike the teach pendant with force. Doing so may cause damage

or malfunctions.

e Ifthe teach pendantis subjected to impact, be sure to verify and confirm that the enable switch and

emergency stop switch are functioning properly and not damaged.
e Avoid stepping on the cable during the use and storage of the teach pendant.
e When the device is not in use, place it on a vertical wall rack to prevent accidental falling.

e Do not use sharp objects (such as screwdrivers or pen tips) to operate the touchscreen. Doing so may

damage the touchscreen. Use your finger or stylus to operate the touchscreen.

e Clean the touchscreen regularly. Dust and small particles may block the touchscreen and cause

malfunctions.

e Do not use solvents, detergents, or scouring sponges to clean the teach pendant. Use a soft cloth lightly

dampened with water or a neutral cleaning agent for cleaning.

e Always cover the USB port with its protective cap when no USB device is connected. If the port is exposed

to dust, it may cause interruption or malfunction.

e Thedisconnected teach pendant should be stored properly to avoid being mistaken as still connected to

the controller.

3.2.10 Software Acquisition and Upgrade

The software for the teach pendant IR-TP200 is pre-installed on the hardware at the factory. No additional

runtime environment configuration is required.
Teach pendant software acquisition and upgrade:

e Download the software upgrade package for free from Inovance official website (www.inovance.com) and

copy the software upgrade package to a USB drive for upgrade.
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e Insertthe USB drive into the USB port of the teach pendant, and click "System settings > System backup
and load > System > System upgrade" from the home page interface to open the software upgrade
window and perform the upgrade. For details, see 10.6.3.7 System Upgrade.

3.3 Connection Between Hand-held Teach Pendant and Controller

3.3.1 Wiring to the Controller

The IR-TP200 teach pendant is compatible with the IRCB501 series, IRCB501 high protection series, and IRCB101

high protection series controllers. The following takes the connection between the IRCB501 series controller and
the teach pendant as an example.

LD

EEEEeE @

You can unplug the aviation plug at any time except for the following two situations:
e Theinterface displays "Upgrade in progress, do not power off".

e Theinterface displays "Saving file, do not power off".
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Press the button to unplug

Align and plug in =

The above diagram shows the connection from the IR-TP200 teach pendant to the controller via the IR-TP200
teach pendant connector. When the IR-TP200 teach pendant connects to the controller connector that is
designed for the IRTP80 teach pendant, an adapter is required. For details, see 3.3.2.3 Teach Pendant Adapter.

3.3.2 Cable Description

3.3.2.1 Connecting Cable

*-meter
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Material code

Description

Remarks

01640048

Teach Pendant-IR-TP200-L5: robot
teach pendant with 5-meter
connection cable

01640054

Teach Pendant-IR-TP200-L10: robot
teach pendant with 10-meter
connection cable

01640053

Teach Pendant-IR-TP200-L20: robot
teach pendant with 20-meter
connection cable

01640052

Teach Pendant-IR-TP200-L30: robot
teach pendant with 30-meter
connection cable

Cable length is the only difference.

3.3.2.2 Extension Cable

In actual use scenarios, if the cable length of the teach pendant IR-TP200 is insufficient, an extension cable can

be used for adaptation to meet on-site requirements.

oeeges &

1

Teach pendant
connection cable

N

|

Teach pendant
extension cable

_46-



Product Introduction

3.3.2.3

To teach pendant

To controller

W=
M I

=

H

2

% . To teach pendant To controller

Material code

Description

Remarks

IR-TP200-L5-Teach Pendant

1504R444 .
Extension Cable-5M (RoHS)
IR-TP200-L5-Teach Pendant
1504R445 .
Extension Cable-15M (RoHS)
IR-TP200-L5-Teach Pendant
1504R446

Extension Cable-25M (RoHS)

Cable length is the only difference.

Teach Pendant Adapter

Aviation connector

Teach pendant type

Teach pendant adapter

IRTP80 teach pendant connector
(aviation connector 1.0)

IRTP80 teach pendant (teach
pendant 1.0)

No adapter required

IRTP80 teach pendant connector
(aviation connector 1.0)

IR-TP200 teach pendant (teach
pendant 2.0)

Adapter 1504R443 required

IR-TP200 teach pendant connector
(aviation connector 2.0)

IRTP80 teach pendant (teach
pendant 1.0)

Adapter 1504R442 required

IR-TP200 teach pendant connector
(aviation connector 2.0)

IR-TP200 teach pendant (teach
pendant 2.0)

No adapter required
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Material code Description

1504R442 Cable set - teach pendant 1.0 to controller aviation connector for teach pendant 2.0: Used for
connecting the teach pendant 1.0 to the controller aviation connector for teach pendant 2.0

1504R443 Cable set - teach pendant 2.0 to controller aviation connector for teach pendant 1.0: Used for
connecting the teach pendant 2.0 to the controller aviation connector for teach pendant 1.0

3.3.3 Aviation Connector Definition

@ @ @ ©

@ ®0 0 0
®@ ® ® @
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No. Signal Definition No. Signal Definition

@® |PE Shielding ground @  [Reserved Reserved

@ |24v 24V power supply @ |PE Shielding ground

©) ES_OUT1 Emergency stop signal OUT1 @ |TP_TX+ Ethernet data TX+

@ |GND Power supply GND TP_TX- Ethernet data TX-

® |ES_OUT2 Emergency stop signal OUT2 ® | TP_RX+ Ethernet data RX+

® ES_IN2 Emergency stop signal IN2 TP_RX- Ethernet data RX-

@ |ES_IN1 Emergency stop signal IN1 @ |Reserved Reserved

DMS_NO1 |Enable switch signal NO1 Reserved Reserved

® | Reserved Reserved P LAN Teach F)endant network port selection
input signal

DMS_NO2 | Enable switch signal NO2 - - -

3.3.4 Dual Circuit Enable

3.4

34.1

When using the IR-TP200 teach pendant, enablement is only permitted after signal continuity is confirmed in

both circuits. When the controller aviation connector is an IRTP80 teach pendant connector, a teach pendant

adapter is required for connection, and it also supports dual circuit detection enabling.

Controller aviation connector

Enable

IRTP80 teach pendant connector

Enable after confirmation based on the first and sixth

signals of system 1/0.

IR-TP200 teach pendant connector

Enable after confirmation based on the first and
eighth signals of system 1/0.

PC-based Teach Pendant InoRobotTP

Operating Environment

The PC-based teach pendant software InoRobotTP is a portable version that requires no installation. The

configuration requirements for the PC are as follows:

Operating System: Windows 7 or later.

System running memory: At least 2 GB.

Resolution: 1024*768 and above.

Runtime environment: Visual C++ Redistributable Package (Microsoft Visual C++ Redistributable

Package.exe should be installed if the runtime environment is missing.)

-49-




Product Introduction

3.4.2 Software Acquisition and Upgrade

You can acquire the PC-based teach pendant InoRobotTP software through the following methods:
e From Inovance agents.
e Inovance official website (www.inovance.com).

e Forthe PC-based teaching device, no installation is required. Unzip the zip package, locate and double-
click the program file "InoRobotTP.exe" in the software directory to run the software.

It is recommended to update the software to the latest version due to continuous improvement on the product

and documents.

3.4.3 Software Connection to Multiple Controllers

On the same PC, you can open multiple application programs "InoRobotTP.exe" from different software
directories to achieve connection to multiple controllers.

3.4.4 Version Description

This is the first version; no revisions have been made yet.
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4  Getting Started

4.1 Programming Flowchart

Power on system

'

Create a project

'

Connect controller

'

Edit main
task program

'

Get points

'

Compile project

'

Sync to controller

'

Debug

Run

-51-




Getting Started

4.2 Connection

4.2.1 Connecting the Teach Pendant to the Controller

Operating procedure:
1. Locate the teach pendant connector on the controller.
2. Press the aviation plug button and insert the aviation plug.

3. Release the button and gently pull the connection cable back and forth to check if it is secured.

4. Power on the controller. The teach pendant will display the connection interface as shown below:

InoRobotTP

- X
InoRobotTP .

|k || e

LRI EY

o o [&

Initializing system resources... ‘ 1 H 2 3 H 4

INOVANCE

5. For the hand-held teach pendant, it will automatically connect after a short wait following power-on. For
the PC-based teach pendant, you need to click the "Skip" button for the first connection, then navigate to
"System settings" > "Connection”, and enter the IP address to connect. After a successful connection, the
main interface of the teach pendant will appear.

InoRobotTP

@ Version

Program Project manager
=
Active project:newprj2 Number of projects:25 B

Monitor More >

83 Global variable 10 monitor Communication status

Settings More >

{} System settings < Robot settings @ Zero point settings

4.2.2 User Login
Log in by clicking the user login icon button on the status bar of the homepage:
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1. Click the user login button n on the homepage status bar to open the user login window.

2. Click the "Switch user" button, select the user from the drop-down list, enter the corresponding password,
and click the "OK" button to complete the user login.

< Switch user X
Admin v

Forgot password

4.2.3 Status Check

After successful connection, check the state indicator at the upper right corner and the message bar at the
bottom. It is normal only when the state indicator is in standby or enabled state.

4.3 Programming and Debugging Example

After completing the wiring between the controller and the robot, perform the following basic operations.

1. For the first connection, click the "Skip" button first, then go to "System settings" > "Communication
settings" page, and enter the IP address to connect.

2. Subsequently, the PC-based teaching device software will automatically connect upon each startup,
eliminating the need to click "Skip".
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InoRobotTP

< System settings ) ) L
Network configuration || Communication manager

Connection Ethernet1l: @ Connected DynamicIP:10.45.153.63

Communication
settings IP acquisition method

System backup (@ Obtain an IP address

and load automatically

e ;Jggrtgsesfollowmg IP

Startand Step

LT Ethernet 2: Disconnected

Safety door-
triggered stop

v

(& Project compilation completed, 16.... | @ Joint

4.3.1 Controlling Robot Motion Through Axis Control (Manual)

Step 1: Select speed and motion mode.

——
—

—
Upon entering the interface, click the first button on the right to select speed and motion mode. Here, we
select a speed of 50% and "Continuous motion" mode.

InoRobotTP

Speed settings

Motion mode

Joint step size (°/mm) Position step size (mm)  Orientation step size (°)

0.000 0.000 0.000

@E\

Bl E

= B =

‘N‘
‘w‘

You can increase or decrease the speed here, or directly select a speed point using the mouse.

Speed settings

1%5% 25% 50% 75% 100%

Motion modes are divided into "Continuous motion" and jogging. During continuous motion, holding down the
axis movement button will keep the motion ongoing. For jogging, a single click of a jogging button will initiate a
single movement.

You can set the custom jogging distance in the following interface.

Motion mode
Jog G1 Jog G2 Jog G3 JogU
Joint step size (°/mm) Position step size (mm)  Orientation step size (°)
0.000 0.000 0.000
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Step 2: Select joint frame.

The frame selection button is located in the upper right corner of the PC-based teach pendant. Click the buttons
in sequence. Here, we select the joint frame.

InoRobotTP

Mechanical unit

| Enable OFF
[€))

£ Robot

Wobj[0] v Load[0] Vv

Mechanical lock () Singularity crossing ()

Orientation alignment Homing Independent axis reset

Step 3: Switch to "Enable ON".

Click the "Enable OFF" button on the right. The button will turn green and change to "Enable ON", indicating
that the enable control is activated.

InoRobotTP

Mechanical unit

£ Robot

Joint frame \/ Tool[0] v

Wobjl0] Vv Loadl0] Vv

Mechanical lock () Singularity crossing c
Orientation alignment Homing Independent axis reset

| J6-RZ- | | J6+/Rz+

(k] [o][e]

InoRobotTP

Mechanical unit

£ Robot

Joint frame v/ Tool[0] v

Wobjlo] v | | Loadlo] v L2 (2o ]

| Bz || 33+/z+ |
Mechanical lock () Singularity crossing ()

Orientation alignment Homing Independent axis reset

Step 4: Start motion.

If jogging is selected, click the Axis + or Axis - button each time for single joint jogging
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InoRobotTP

50% || g2

3-/2- || J3+/z+

Motion mode 4 || Ja+/Rx+
Continuous Jog G1 Jog G2 Jogu

Joint step size (°/mm) Position step size (mm)  Orientation step size (%)

2.000 2.000 2.000

If continuous motion mode is selected, when the motion ends, check if the robot has stopped moving, or if the
coordinates at the bottom of the PC-based teach pendant software have stopped changing.

4.3.2 Robot Programming Example
Operating procedure:
Step 1: Create a project.

Click "Project manager".

InoRobotTP

@ Version

Project manager

r_ ——u
Number of projects:2 H

Program

Monitor

2% Global variable B |0 monitor Communication status

Settings

¥ System settings < Robot settings @ Zero point settings

Click "New", enter the project name and then click "OK".

New project

Name § NewProjectl

Cancel

Step 2: Edit main task program.

-56-



Getting Started

Click user selection button in the top left corner of the screen and select "admin", with the password
being 000000.

Click "View" to enter the project details interface of the current project.

< Switch user

Admin

User mode

Edit mode

Admin

Manufacturer

Click "View" to open the programing window, and click the "Add" button in the right list for
programming. The final result should be as follows:

InoRobotTP

< main.pro '} program @) [ L o=

Start; ® e

J1+/X+

|
Print "MAIN Start"; Q Pl " ‘ T
|

Int intA=e; N
D e J3+/z+

While intA<3 , E—
|| Ja+/RZ+

intA=intA+1;
= Operation IRY- /
Movj P[],V[38],2[8],Tool[®],Wobj[e]; J5[RY-_| | J5+/RYs
+AdeSt ; ;
Movj P[1],V[38],Z[8],Tool[B] ,Wobj[@]; parameter NI Rl

Movj P[2],V[3@],Z[0],Tool[@] ,Wobj[@];

B
)

Kl
Movj P[3],V[3@],Z[0],Tool[@] ,Wobj[@]; &>

EndWhile;

The program is as follows:

Start;

Print "MAIN Start";

Int intA=0;

While intA<3
intA=intA+1,;
Movj P[0],V[30],Z[0],Tool[0],Wobj[0];
Movj P[1],V[30],Z[0],Tool[0] ,Wobj[0];
Movj P[2],V[30],Z[0],Tool[0] ,Wobj[0];
Movj P[3],V[30],Z[0],Tool[0] ,Wobj[0];

EndWhile;
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CloseClaw(1);
Print "MAIN End";

End;

Step 3. Add points.

Click "Project manager" > "Project details" > "Point file".

InoRobotTP

< main.pro

001 Star
002
003
004
005
006
007
008
009

010

InoRobotTP

t;

Print "MAIN Start";
Int intA=0;

While intA<3

intA=intA+1;

Movj P[@],v[30],Z[@],Tool[0];

Movj P[1],V[30],Z[0],Tool[0];

Movj P[2],V[3@],Z[0],Tool[0];

Movj P[3],V[30],Z[0],Tool[0];

EndWhile;

< Project details  project:Ne... = switch

' Point file

No. Point file

Node file
Labels

Useralarms

1 P.pts

Project config

Program ()
® Lo
QP
@ s
© Add
= Operation

4 Points

+ New = Operation & Import & Export C Refresh

Details

View »

Enter the Point selection interface. For each motion to a point, click the "Add point" button to add a point. Add

four points here.
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InoRobotTP

X Close Enable ON

@ Movetopoint (¥ Replace | + Add point | @ Locate (4 Edit = Operation

Variab
N Labels  Remarks X Y z A B C >
P[0000] 343.437 21316 815.656 -140.014 -58.539 -33.802

P[0001] 337.306 20.887  827.548 -141.835 -56.902 -31.648

\g Prompt: Jogging completed ‘ Q Joint |J1:4.C

Step 4. Debug.

Return to the programing interface, switch the "program" button at the upper right corner of the interface
o "Debug", then switch to "Enable ON" and click the arrow button below to debug step by step.

InoRobotTP

main.pro
© 001 Start; © Lp
002 Print "MAIN Start"; Q P
003 Int intA=0; Q Jri)
004 While intA<3 —
= Operation
005 intA=intA+1; @ Variable
N monitor
006 Movj P[@],v[3@],z[e],Tool[0];
# Points
007 Movj P[1],V[30],Z[0],Tool[0];
Movj P[2],V[30],Z[@],Tool[0];
Movj P[3],v[30],z[0],Tool[0];
gt EndWhile;

(& controllerpars

After observing and confirming that the robot movements are correct during single-step debugging, you can
click the button at the lower right corner to start or stop the entire program. Click green button to start the
program, and red button to stop.

InoRobotTP

main.pro Debugo

001 Start; ® Lp) /% ‘ J14+/X+

002 Print "MAIN Start"; Q ri J27’YH 2
Y-

Int intA=9; O i .

While intA<3

= Operation J4-/RX- H J4+/RX+

@ Variable GRS
monitor J5-/RY- H J5+/RY+

|

|

‘ 33+/Z+ |

intA=intA+1; ‘
Movj P[@],V[30@],Z[@],Tool[8]; ‘
d

4 Points
Movj P[1],v[30],z[@],Tool[@]; J6-/RZ- HJG*

Movj P[2],V[30],Z[@],Tool[0];
Movj P[3],V[30],Z[@],Tool[0];

EndWhile;

(& PRINT:MAIN Start
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Note: You can set the start and stop relationship in "System settings" > "Start and Step Into buttons", and click

"Save" after setting.

InoRobotTP

Program
Active project:NewProjectl

Monitor

82 Global variable

Settings

{¥ System settings

InoRobotTP

< System settings

Connection TP Start and Step Into button work mode

Communication
settings

@® Version

Project manager
Number of projects:3 h

10 monitor

< Robot settings

Current  Start when pressed, and stop when released

Press start, release stop

Communication status

@ Zero point settings

Press start, release without stopping, you must manually press J3-/Z- ‘ ‘ J3+/Z+ ‘
System backup the stop button =

and load
Time settings

Start and Step
Into buttons

Safety door-
triggered stop

v

\gmrmwmm
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5 Teach Pendant InoRobotTP Menu

5.1 Home Page

No. Function Description
The status bar displays frequently accessed entries and important information
related to system status, including shortcut navigation buttons, user
@® Status bar o , o
permissions, control authority, log, notification entry button, and the status
display of robot. See 6 Status Bar Window.
The buttons on the virtual physical panel have the same functions as those on
@ Virtual physical panel |the hardware physical panel, with only layout differences. See 7 Virtual
Physical Panel.
Includes programming and debugging functions and project management
® Program _ . ,
functions. See 8 Programming and Debugging.
©) Monitor Monitors the status of robot, system parameters, and I/O status. See 9 Monitor.
) Includes all robot parameter setting modules and function switches. See 10
® Settings .
Settings.

InoRobotTP

Program

Number of projects unknown
P 2| [ J2epve

Monitor

B3 Global variable

Settings TR

®

{&F System settings

10 monitor Communication status

g Robot settings @ Zero point settings

Project manager ‘ J1/x- H J1+/X+ ’
[y
[z

B3-2- || J3+/z+

| JA/RX- | | Ja+/RX+

5.2 Programming

Function

Description

Program

Edit robot program files, which can be debugged in single-step debugging or continuous
operation under different operation modes. See 8.1 Programming and 8.3 Debugging.

Project manager

You can add, edit, and delete robot projects, open other projects, and switch between
projects. See 8.2 Project Manager.
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Program

5.3 Monitor

@ Version

Project manager

r_ —m
Number of projects unknown H

No.

Description

Global variable

Monitor the status of global variables, such as BRD variables, PR variables, String variables,
and P/JP variables. See 8.3.8 Global Variable Monitor.

10 monitor

Monitor the |/O status of robot. See 8.3.9 |/O Monitor.

Communication
status

View the connection status of devices and bus communication status. See 9.4 Communication

Status.

Servo Status

Monitor the status information of robot servo. See 9.5 Servo Status.

Work condition

Monitor the operating condition information of the robot, such as "Current”, "Load", "Overload

monitor rate", and "overheat rate". See 9.6 Work Condition Monitor.
Monitor More >
B& Global variable |0 monitor Communication status

< More monitors

@@ Globalvariable 10 monitor Communication status
! Servo status Work condition monitor

5.4 Settings

Function

Description

Robot settings

Includes "Structural parameters", "Reduction ratio", and "Coupling parameters", etc.
See 10.1 Robot Settings.

Zero point settings

Includes "Absolute zero", "Work origin®, and "Zero point calibration". See 10.2 Zero

Point Settings.
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Function

Description

Installation parameters

View and set arm load and installation configuration. See 10.3 Installation

Parameters Settings.

Peripheral configuration

Includes setting options for robot peripheral parameters. See 10.4 Peripheral
Configuration.

Motion parameters

Includes setting options for robot motion parameters. See 10.5 Motion Parameters
Settings.

System settings

Includes setting options for communication, time and date, and other system

functions. See 10.6 System Settings.

Workspace Includes setting options for robot work space. See 10.7 Workspace.
Debug Includes settings and switch options for debugging. See 8.3 Debugging.

Vision calibration

Vision calibration is the prerequisite for using the vision function of the robot
system. Calibration obtains the relative positional relationship between the camera
and the robot. See 11.2 Vision Calibration.

Conveyor tracking

The tracking process allows you to track moving objects and plan robot movements
with reference to the moving objects. See 11.1 Conveyor Tracking

Settings

{} System settings

More >

< Robot settings @ Zero point settings
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6 Status Bar Window

The status bar window includes the entries for common operations of the teach pendant and status display.

6.1 Shortcut Navigation

The shortcut navigation on the teach pendant InoRobotTP is designed for quick access to specific pages and is

divided into two parts: recent pages and preset quick accesses.

6.1.1 Recent

The recent pages list records the last three specific pages opened, arranged in order from top to bottom, as

shown in the figure below:

Monitor/IO monitor/Input

None

None

Quick access

/h\ Home =: Global variable
: po2 Communication
@ 10 monitor ! status
! Servo status f Robot settings (

&/ Zero point settings < Instaatln

Click the corresponding row of the page to jump to the corresponding page. Under the "Program" module, you
can directly navigate to the programming page, while the "Project” module records two subpages: project
manager and project details. Both "Monitor" and "Settings" can achieve second-level directory jumps. For
example, clicking "Settings" > "Motion parameters" > "Teach parameter settings" will directly jump to the teach
pendant parameter settings under the motion parameters module.

6.1.2 Quick Access

Quick access is the primary entry to the corresponding module, as shown in the figure below:
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B | & & ® a

Recent
Monitor/IO monitor/Input >
1
None > |
None >

Quick access

/ﬁ\ Home =: Global variable

: pa Communication
@ 10 monitor ! ctatus

! Servo status Robot settings
v
Zero point settings
Click the corresponding module button to jump to the corresponding function module.
6.2 Authority
6.2.1 User Login
Click the ﬂ button on the status bar to open the login interface for user login.
e |
< Switch user X
Admin v
Forgot password
On the user login interface, select the mode based on the current user role and log in:
Mode Applicable To Initial Default Password

Operators on the production line. Allows direct control of robot motion . .
User mode ] ) No password is required.
and operation of programs, and control of 1/0 states and forcing.

Edit mode
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Mode

Applicable To

Initial Default Password

Teaching programmer. Compared with the user mode, the program
editing function is added so that users can perform teaching
programming. Authorities such as equipment control and mechanical
locking are also added.

The initial password is
000000.

Admin mode

Advanced users. Most system operations are included besides the
preceding operation authorities.

The initial password is
000000.

The manufacturer's maintainers. Maintainers have the highest authority

Reserved by the

Manufacturer | and can perform operations such as upgrading and factory settings
) manufacturer.

restoring.

Different user modes have different operation permissions:
Permissions
Operations
User mode Edit mode Admin Manufacturer

Movement control V4 v v v
Switch of frame, tool number, workobject

. v v v v
number, and grip load number
Speed switch V4 v v v
Jogging mode switch v v v v
Running projects v v v v
Project modification and editing X v v v
1/0 control v v v v
Robot settings X X X v
Work origin X v v v
Absolute zero X X v v
Zero point calibration (SCARA only) X X v v
Tool X v v v
Workobject X v v v
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Load X
Arm load X
Environmental parameters X
Installation form (6-axis type only) X
Teach parameter/Run parameter X
Axis limit X
Tracking error/Arrival error/Current limit
/Average load rate limit/Temperature rise | X
protection
Interference zone settings X
Collision detection X
Trajectory recovery settings X
Advanced function settings X
Fieldbus switch X
I/0O mapping settings X
Project Number Configuration X
Point file configuration X
IRLink settings X
Mechanical unit configuration X
Teach pendant
Communication settings communication
only
Time settings X
Quick stop trigger method X
Emergency stop mode X

-67-



Status Bar Window

Safety door-triggered stop X X v v
COM switch X v v v
Flying trigger I/O X X v v
Start and Step Into buttons X X v v
Screen calibration X X v v
Brightness and screensaver v v v v
Configuration file backup X X v v
Load configuration file X X v v
Memory card backup X v v v
Load memory card X v v v
Load point file X v v v
System upgrade X X X v
Restore factory settings X X X v
Format memory card X X X v
Clear historical alarms X X X v
Network debug v v v v
Controller debug X X v v
System diagnostics v v v v
Servo calibration X X X v
Control device X v v v
Release brake X X v v
Function expansion X X v v
Robot maintenance information v v v v
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Robot maintenance operation X

Controller debug

6.2.2 Changing the Password

The teach pendant supports changing passwords for editing and administrator permissions. On the login page,
select the corresponding permission level and click "Change password". Enter the old password, new password,

and confirm password in sequence, then click "Confirm change" to change the password. A corresponding
message will appear upon success or failure.

< Change password X

Confirm change

6.2.3 Retrieving the Password

The teach pendant supports retrieving the password under Edit and Admin permissions. If you forget the

password for Edit or Admin mode, contact the manufacturer to use the backup password to retrieve the
administrator password.

On the login page, click "Forgot password", enter the backup password, then click "Query" to display the old
password. A corresponding message will appear upon success or failure.
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< Forgot password X

Please enter the backup pass...

6.3 Control Authority

You can switch between different control devices by clicking the button on the status bar to open the

control configuration interface.

Control configuration X

Active control:Teach pendant

o
N~ (o]
(=
Teach pendant Remote Ethernet client Remote I/O unit

Switch device

Multiple devices can control the robot, but the robot controller can only be controlled by one device at a time.

Teach pendant
Remote I/0 m
B
\’

e Control authority is a prerequisite for devices to control the robot. The device can control the robot only

.
o
o
o
-
()
o
-
-
S
L
c
-
=
o
=
=
<

after obtaining the control authority. Otherwise, the device can only read and monitor the status of the

robot.
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In the teach pendant, you can manage permissions; editing and above permissions are required for
control authority modification, and the robot must be in a non-motion, non-debugging, and non-auto
mode.

The factory default control authority is granted to the teach pendant upon factory delivery. When other

devices (remote Ethernet device, I/O device) need to control the robot, the control authority must be

granted to the corresponding device via the teach pendant.

& CAUTION

Switching control authority does not require a reboot of the robot controller. Regardless of which device holds
the control authority, the emergency stop switch on the teach pendant remains valid.

Scenarios for control authority selection:

Teach pendant: When using only the teach pendant, select "Teach Pendant" as the control authority.

Remote Ethernet client: When using APIs, select "Remote Ethernet client" as the control authority. In this
case, only APl commands can control the robot, and the teach pendant cannot control it.

Remote 1/0 unit (effective in both auto and manual modes): When using external devices to fully control
the robot, such as HMI, PLC controlling the program start/stop, movement, and point modification of
robot via bus (PN/EtherCAT/Modbus/EtherNet/IP, etc.), select the "Remote I/O unit" as the control

authority (effective in both auto and manual modes).

Remote /0 unit (effective only in auto mode): When using external devices to control the robot only in
auto mode, such as HMI, PLC controlling the program start/stop of robot via bus (PN/EtherCAT/Modbus
/EtherNet/IP, etc.), but needing to use the teach pendant to modify points, select "Remote I/O unit" as
the control authority (effective only in auto mode). This maintains the control authority with remote 10,

and allows point modification on teach pendant by simply switching to the manual mode.

Control authority to teach pendant
When the system control authority is granted to the teach pendant, the teach pendant can operate the
controller. Other devices can only read or observe parameters, and cannot modify parameters or operate

the controller.
Control authority to remote Ethernet device

= When the system control authority is granted to the remote Ethernet device, the remote Ethernet
device can operate the controller. Other devices can only read or observe parameters, and cannot modify

parameters or operate the controller.

= Up to 4 remote Ethernet devices can be connected to the robot simultaneously. When the system
control authority is switched from another device to the Ethernet device, none of the 4 Ethernet devices
have actual control authority and need to request control authority through an instruction.

= After an Ethernet device has taken the system control authority, it can operate the controller. The other
three devices do not have control authority and can only read and monitor parameters. However, they
can all forcibly take control away from the current control owner through instructions. After the control
authority is granted to the Ethernet device, the default control authority will be on the first Ethernet

device every time the system starts up.
Control authority to remote I/O device

= The remote I/0 unit (effective in both manual and auto modes) takes the control authority.
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= In this case, the system control authority is granted to the remote I/O device. The remote I/0 device can

operate the controller regardless of whether it is in manual or automatic mode. Other devices can only

read or observe parameters, and cannot modify parameters or operate the controller. Station reservation

can be an application of this situation.

= The remote I/O unit (only effective in auto mode) takes the control authority.

= In this case, the system control authority is granted to the remote I/O device. The remote I/O device can

operate the controller when in automatic mode. Other devices can only read or observe parameters, and

cannot modify parameters or operate the controller. When in manual mode, the teach pendant takes

partial control authority, as shown in the table below.

Function

Operation on teach
pendant

Special requirements

Permission
requirements

Enable/Disable the
robot

Enable or disable the robot
through the button on the
right side panel

Line number is not changed.

User mode, Edit
mode, Admin,
and Manufacturer

Modify the global
variables

Go to "Monitor" > "Global

variable".

The line number is not changed after the
global variable is modified (The hand-held
teach pendant cannot set custom global
variables, tool, wobj, load parameters, or
modify global points.)

Editor, Manager,
and Factory

Modify the points
during debugging

Modify the points in
debugging mode.

The line number is not changed after the
points are modified in the debugging
mode.

Editor, Manager,
and Factory

Modify the I/Os

Go to "Monitor" >"10

monitor".

The line number is not changed after the
I/0 modification.

Editor, Manager,
and Factory

Axis control panel

Function

The following functions do not reset the
line number.

1: Mechanical unit settings

2: Axis motion control

3: Mechanical lock

The robot needs to be disabled.

4: Dynamic brake/

Singularity crossing

The robot needs to be disabled.

5: Reset independent axis

6: Change motion mode

7. Display the current
position

User mode, Edit
mode, Admin,
and Manufacturer

8: Homing
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Function

Operation on teach
pendant

Special requirements

Permission
requirements

Axis control panel >
Coordination function

Turn on/off coordination
function

User mode, Edit
mode, Admin,
and Manufacturer

Move to point (MovL,
MovJ, JumpL, Jump,
MovAbsJ)

Go to "Manual" > "Point"
IIGOII.

> | The line number will not be reset (Note:

Trajectory recovery not available.)

User mode, Edit
mode, Admin,
and Manufacturer

Move to point

Go to "Settings" > "Zero
point settings" > "Work
origin" > "Move to point".

Edit mode,
Admin, and
Manufacturer

Modify the global
speed

Go to the upper right corner

of the main interface.

The line number is not reset.

User mode, Edit
mode, Admin,
and Manufacturer

For the differences between the two remote I/0 sub-modes, see chapter 4 of the "Industrial Robot Remote I/0

Control Function User Guide" Differences Between two Remote I/0 Unit Sub-Modes.

& CAUTION

e Forwhether to reset the line numbers of the remote 1/0 unit, see 10.6.11 Remote Line Number Reset.

switching remote |/O and when restarting under remote /O control.

e  When switching remote I/O control authority, a start speed can be set. This speed will take effect when

6.4 Log

Click the "Log" button on the status bar to open the log panel and view the alarm logs and operation logs.

InoRobotTP

< Log

OXE10D Version information does not match... =

OXE10D Version information does not match...

Alarm log v

Log events

0xA009 Task0:Decoding error
0x0080 Emergency stop alarm
0xA009 Task0:Decoding error
0xA009 Task0:Decoding error

OXE10D Version information does not match... =a

T0
50 Qwo |5
Qsox £ 40

Time

2025-07-23 16:38:13.409
2025-07-23 16:37:07.617
2025-07-23 16:31:40.471
2025-07-23 16:30:10.745
2025-07-23 15:26:57.762
2025-07-23 15:26:39.467

2025-07-23 15:26:03.552

n

[ six || ek |
[ o2 [ 2o |

| 334z || w2+ |

The operation log records key operations of the local use of the teach pendant, while the alarm log records

abnormalities in the controller. The operation log and alarm log can provide information support for

troubleshooting. See the appendix for methods to handle robot alarms.
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A CAUTION

e Clickingthe ™ <°*" button will clear the operation logs or alarm logs, which requires manufacturer
authority.

e The operation logs and alarm logs can record up to 1,000 entries each. If more than 1,000 entries, only
the most recent 1000 entries will be recorded.

e Resetting the teach pendant will clear the alarm log.

6.5 Notification

Click the n button to open or close the notification message bar.

InoRobotTP

< Log

Alarm log

Log events Time

0xA009 Task0:Decoding error 2025-07-23 16:38:13.409

The device doesn t equip Function Safe module
Connection successful 10.69.86.123:3333
: The controller universality function requires the hardware version of the manip
ulator memory to be at least 2.8 and the software version to be at least 2.1.
16:53:47. Start compiling >> Task [@]: D:/TP2.8/InoRobotTP_win_x86_VAR24C4SPC4/TeachProgr
am/NewProject1/main.pro

53:47: Task [8] total files: 1, total errors:
:53:47: Project compilation completed, 1 program files compiled, @ errors
16:53:55: Login successful

No. Function

@ Warning or error tag button, which can be used for filtering the content displayed in the
message bar.

@ Collapse/Expand area, which can hide or show the message bar.

® Close the message bar.

@ Page-turning button, which can be used to turn single lines or entire pages in the message
bar.

A CAUTION

e The historical message records in the message bar will be cleared after the teach pendant is powered on
again.

e The message time can be displayed correctly only after the time synchronization between the teach
pendant and the controller is completed.

6.6 Control Panel

The control panel includes robot axis motion operations and common parameter configuration.
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InoRobotTP

Enable OFF

@ Version

Program Project manager - | ‘ JL/XE ‘
Active project:NewProjectl Number of projects:3 H ‘JZiY‘ ‘W
Monitor More>
2% Global variable B3 10 monitor Communication status
Settings More>

{% System settings <€ Robot settings Q Zero point settings

Click the E button or the status display area of the status bar to open the control panel.

Click the status display area of the status bar to open the speed panel in the control panel.

U
Click the status display area or of the status bar to open the mechanical unit control panel in the

control panel.

6.6.1 Speed Panel

InoRobotTP

Speed settings

\ JL#/X

2-N- || 2w

Motion mode
Continuous Jog G1 Jog G2 Jog G3 JogU

Joint step size (°/mm) Position step size (mm)  Orientation step size (°)

|
|
z+\
J4+/RX+
J5+/RY+
|

J6-RZ- | | J6+/RZ+
2.000 2.000 2.000 K|[o ][]

O O | =

ENEY

No. Description
@ Used to switch between the speed settings panel and the mechanical unit control
panel.
The speed settings area, which supports quick setting of robot speed by dragging
@ . . . .
and clicking, or fine-tuning the speed with the =5, 1 below.
® The motion mode setting area, which supports setting of robot motion, such as
jogging and position step size.

Jogging: When you press the axis motion button, the robot will move only up to a specific step size, instead of

moving continuously when the button is pressed.
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Mode Description

Continuous motion Non-jogging, i.e., moving at normal speed.

Jog in joint step size of 0.05°, position step size of 0.05

Jog Gl . . .
mm, and orientation step size of 0.05°.
Jow G2 Jog in joint step size of 0.5°, position step size of 0.5
0
& mm, and orientation step size of 0.5°.
Jog in joint step size of 2°, position step size of 2 mm,
Jog G3 I .
and orientation step size of 2°.
User-defined jogging, can be directly set and saved on
the panel.
Jog U

(same function as "Settings" > "Motion parameters" >

"Teach parameters settings" > "Jogging")

A CAUTION

If the robot moves along the tool or workobject frame, pay attention to the current tool and workobject

frames.

6.6.2 Mechanical Unit Control Panel

No. Description

Mechanical unit, allows switching the currently active mechanical unit. The external axis
@® panel will only be displayed if external axes are configured. See 10.4.6 Mechanical Unit

Configuration.

Allows switching the current frame of the robot, typically including five options: Joint
frame, world frame, base frame, tool frame, and workobject frame. See 2.2 Frames. Allows
quick switching the current tool number, workobject number, and load number. For the
configuration of tool, workobject, and load, see 10.3 Installation Parameters Settings.

The mechanical unit panel area includes functions such as mechanical lock, homing,
dynamic braking, and independent axis reset.
e Mechanical lock: When the mechanical lock is enabled, the robot cannot move.
However, other robot functions are normal. This helps to verify the logic of the
program.

e Homing: Returns all joints of the selected mechanical unit to the zero value. When
homing is required, click the "Homing" button to start homing and release the button
to stop.The homing stops automatically after all joints of the current mechanical unit

return to the zero value.

e Independent axis reset: resets the independent axis. After the independent axis is
reset, the trajectory is cleared. If the independent axis reset is triggered in the stop
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No. Description

state, the program runs from the yellow cursor line when it is restarted and the
preceding trajectory is cleared.

InoRobotTP

Mechanical unit

Joint frame v Tool[0]

Wobj[0] 2 Load[0] 2

Mechanical lock O Singularity crossing O

Orientation alignment Homing Independent axis reset

®

6.6.2.1 Dynamic Brake

For the SCARA robots, the robot axis can be pushed more easily by turning off the dynamic brake switch after the
robot is disabled.

InoRobotTP

Mechanical unit

£ Robot

Joint frame v Tool[0]

Wobj[0] Vv Load[0] Vv

Mechanical lock () [ Singularity crossing () ]

Orientation alignment Homing Independent axis reset
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’A CAUTION

Precautions for using the dynamic braking switch:

e Thisfunction applies to the J1, J2, and J4 axes of the SCARA robots.
e The dynamic brake switch can be turned on or off only when the robot is disabled.
e The dynamic brake switch is always ON when the robot is enabled.

e  When the controller is powered on again, the dynamic brake switch is restored to the ON state.

6.6.2.2 Orientation Alignment

InoRobotTP

Mechanical unit ]

£ Robot -
) ‘ J1+/X+ ‘
Joint frame v Tool[0]

| J2+/v+ |

Wobj[0] Vv Load|[0]

B3-/z- || J3+/z+ |

Mechanical lock () Singularity crossing J4-/RX- ‘ J4+/RX+ ‘

Orientation alignment Homing Independent axis reset

Due to the high degree of freedom and flexible movement of 6-axis serial robots, the TCP can face the
workbench at any pose from different angles. Joint teaching struggles to achieve right angle alignment to the
workobject. The orientation alignment function can calibrate the Z-axis direction to align with any of the axes of
the workobject frame (X+, X-, Y+, Y-, Z+, Z-).

The calibration flowchart is as follows:
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Select the tool
(The interface displays the active tool)

v

Select the frame to be aligned
(Robot base frame/workobject frame: active)

‘

Teach the robot the TCP orientation to have the
Z axis approach the frame to be aligned

L

Press and hold the "Orientation alignment" button
(Robot is in Enabled status)

!

Complete

1. When selecting the current tool and workobject to align, the current tool number and workobject number

are activated, and the coordinate settings display interface will also change accordingly.

2. Press and hold the "Orientation alignment" button. The Z-axis of the TCP will automatically align with the
nearest axis of the workobject frame.

Limitation: When J1 =0° (both left and right), using "Orientation alignment" to align with the X-axis of base

frame can bring the robot close to a singular area, causing abnormal acceleration or excessive movement.

Grip tool scenario
World frame Align the tool's Z axis to the world
Base frame Align the tool's Z axis to the base
Workobject frame Align the tool's Z axis to the workobject
External tool scenario
World frame Align the flange's Z axis to the world
Base frame Align the flange's Z axis to the base
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Workobject frame Align the tool's Z axis to the workobject

Flange frame Align the tool's Z axis to the flange

6.6.2.3 Singularity Crossing

A 6-axis industrial robot has singularities at its shoulder, elbow, and wrist respectively. The shoulder singularity
and elbow singularity can be avoided by changing the robot motion trajectory or changing the teaching points.
However, it is difficult to avoid wrist singularity that may occur at any time with positive or negative changes in
the J5 angle using the CP instruction (motion instructions in Cartesian space, such as: Linear, circular, jumpL,
free curve, etc.). The singularity function solves such problems.

& CAUTIONv

This function only supports the 6-axis industrial robot to cross the wrist singular area.

Operating procedure:

1. Enable/disable the singularity crossing function through instruction:

InoRobotTP

< main.pro ] Programo
001 Start; © 1P
002 Print "MAIN Start”; Q P
003 Int intA=0; @ i
004 SingAreaHandle(Wrist,ON);
g ( ) © Add
005 While intA<3
= Operation
006 intA=intA+1;
. +# Points
007 Movj P[@],V[30],Z[0],Tool[@];
008 Movj P[1],V[30],Z[0],Tool[@];

Movj P[2],V[30],Z[0],Tool[0];

Movj P[3],V[3@],Z[0],Tool[@];

(& Enable mechanical lock | @ soint |J1:0.00

In the above figure, "SingAreaHandle (Wrist, ON)" is the control instruction of the wrist singular traversing
function. The instruction contains two parameters, "Wrist" is the default parameter and cannot be
modified, the other parameter is "ON" or "OFF". ON indicates that the wrist singularity crossing function is
enabled, and OFF indicates that the wrist singularity crossing function is disabled.

2. Enable/disable the singularity crossing function for jog motion:

@ Note

In the above figure, the red box shows the singularity crossing function switch.
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Note:

1. After the singularity crossing function is enabled, it takes effect for the subsequent motion instructions,
until it is disabled by a new instruction or the parameter is restored to default value (the default value is
"Wrist,OFF"). The default value is restored in the following conditions:

e The program has a file or point modification, which requires the controller to compile the project.

e The program running pointer is return to the start line.
e The program running pointer is set to another function.
e The controlleris power on again.
2. When any of the above conditions occur, the parameter is restored to default value "Wrist,OFF".

3. The transition instruction does not take effect between the motion instruction enabled with this function
and the motion instruction that is not enabled with this function.

4. After this function is enabled, a small portion of the trajectory cannot reach the orientation/joint angle of
the target position set by the user.

5. The trajectory of the wrist singularity crossing movement realized by instruction is different from that

realized by jog motion.

6. After this function is enabled, the orientation of TCP during operation is different from the orientation of
TCP during user teaching.

7. The wrist singularity crossing movement realized by instruction is independent of that realized by the

teaching.

8. Function compatibility description

Function Function Compatibility Action if incompatible
Wrist singularity Motion I/O Yes -
crossing in instruction
Pause/Start Yes -
TCP Yes -
Alarm occurs when the
ECP No . _
singular area is reached
) Alarm occurs when the
External axis Only no-model external axes are supported | .
singular area is reached
Model-based Axis singularity crossing is not supported | Alarm occurs when the
external axes for model-enabled external axes. singular area is reached
Collision
Yes -
detected
Vibration N Alarm occurs when the
o)
suppression singular area is reached
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Function Function Compatibility

Action if incompatible

Trajectory
Yes
recovery

Move to point No

Alarm occurs when the
singular area is reached

Yes, supports solution selection based on

teaching ECP

Point offset -
the same arm parameters
Dynamic N Alarm occurs when the
o)
tracking singular area is reached
Position
. Yes -
teaching TCP
Alarm occurs when the
Jog No . .
S . singular area is reached
Wrist singular crossing
during jogging Coordinated N Alarm occurs when the
o)
external axis singular area is reached
Position N Alarm occurs when the
o)

singular area is reached

6.7 Status Display Light

InoRobotTP

< main.pro X ] ] ngfamo
001 Start; @ e
002 Print "MAIN Start"; Q Pl
003 Int intA=0; A @ i
004 SingAreaHandle(Wrist,ON);
g ( ) < ©nd
005 While intA<3
> = Operation
006 intA=intA+1;
+# Points
007 Movj P[@],v[30],Z[@],Tool[0]; A
008 Movj P[1],v[3@],Z[08],Tool[0]; v
009 Movj P[2],v[3@],Z[0],Tool[0];
Movj P[3],v[3@],Z[08],Tool[0];

[ o || x|

‘ J2-/¥- H J2+/Y+ ‘

The status indicators on the right side of the status bar will display the current status of the robot in real time.

During use, you can determine whether the robot is abnormal based on the status indicators.

Meaning of the 6 status indicators:

Status indicator

Meaning

Action

Servo enabled: At this moment, the emergency
stop button is released and the servo is enabled.

Emergency stop state: The emergency stop
button is pressed and the robot cannot move.
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Status indicator Meaning

Action

Standby state: The emergency stop button is
released and servo is not enabled.

Error state: An abnormality occurs and needs to
be handled immediately.

Refer to the status bar message and the "R
obot Alarms and Handling Method" section

to take appropriate action, then click the
button to clear the alarm.

Warning state: An abnormality occurs and the
system prompts users.

Refer to the status bar message and the "R
obot Alarms and Handling Method" section

to take appropriate action, then click the
button to clear the warning.

Offline state: The network is disconnected and

© 0O 00

communication with the controller fails.

Go to "System settings" > "Connection",
enter the IP address to reconnect.

6.8 Version

Click the "Version" button on the main interface to open the version information interface and view the software

version.

InoRobotTP

< Version

Object Version
Teach pendant version V4R24C4SPC4
Controller version V4R24C4SPC4

(# Enable mechanical lock | @ Joint [11:0.000

Tenableorr
(o ) (o]
[ a2 || J2epve
| 3z- || J3+/z+
| Ja-/RX- | | Ja+/Rx+
| J5/RY- | | J5+/R+

‘ J6-/RZ- H J6+/RZ+

(™ e

o
®

BNy

& CAUTION

this page upon startup.

e When the teach pendant and controller versions do not match, the system will automatically redirect to

e Forthe hand-held teach pendant, when the versions do not match, a synchronization button will appear
on the interface, allowing the teach pendant to be upgraded to the same version as the controller.
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7  Virtual Physical Panel

The virtual physical panel is a function of the PC-based teach pendant, simulating the physical buttons of the
physical teach pendant. This interface is not available on the hand-held teach pendant. The operation panel is
located on the right side of the software interface:

InoRobotTP

< Version

| J1/x- || Jre/xe

| S || J2epv
Object Version

Teach pendant version V4R24C4SPC4 J3-/Z- H J3+/Z+
Controller version V4R24C4SPC4 J4-/RX- H J4+/RX+

J5-/RY- | | J5+/RY+
J6-/RZ- || J6+/RZ+

JE3
@

T "
(& Enable mechanicallock ) 5 \

Function descriptions are as shown in the following figure:

® @

@‘\
@
J2+/Y+
J3+/Z+
©)
J4+/RX+
J5+/RY+
J6+/RZ+
®
@ KM [ ®
® e @ = ®
£
© 4 @
No. Description
@® Auto
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No. Description
@ Enable ON/OFF
® Axes motion control/Pose motion control
@ Single-step forward/backward
® Run
® Stop
@ User-defined buttons
Open control panel
©) Switch mechanical unit
Emergency stop ON/OFF
an Manual high speed mode
® Manual low speed mode
® Reserved function disabled
@ Note
The backward function is temporarily not implemented.

7.1 Operation Mode

Three operation modes are available: Auto mode, manual high speed mode, and manual low speed mode.

The corresponding operation buttons are shown in the figure below, where switching to auto mode and manual
high speed mode requires a confirmation in a pop-up dialog.

For the hand-held teach pendant, the operation mode can be switched using the key switch.

For detailed description of the operation modes, see 1.4 Operation Mode Declaration.

e Switch to auto mode
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InoRobotTP
@ =

Enable OFF

J1/X- || J1e/x+ |

Prompt X
@ N- || 2|
Are you sure you want to switch to auto Beze |
mode? ‘
. . J4+/RX+ |
This mode allows you to run the project.
Please pay attention to safety!

e Switch to manual high speed mode

InoRobotTP

J1/X- || J1e/x+ |
Prompt —

@) D2N- || 24

Are you sure you want to switch to B

manual high speed mode? : :

) ) J4-/RX- || Ja+/RX+

This mode allows you to perform high-speed
debugging. Please pay attention to safety!

J6-/RZ- || J6+/RZ+

K[
o @

e Switch to manual low speed mode

Click the corresponding button directly to switch without confirmation.

7.2 Shortcuts for PC-based Teach Pendant

For the PC-based teach pendant, the programming interface supports shortcuts:

Shortcut command Description

Select all, and bring up the multi-selection bar.

CTRL + A The operation through this shortcut selects all items
when not all items on the current page are selected,
and deselects all items when all items are selected.

CTRL+Q Bring up the multi-selection bar.
CTRL+C Copy
CTRL+V Paste
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Shortcut command Description
CTRL+D Comment line
CTRL+F Open the search function.
CTRL+G Open the "Jump to line" dialog.
CTRL+S Save file.
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8 Programming and Debugging

8.1 Programming

8.1.1 Programming Interface

Click "Program" on the homepage. If the current mode is "Program", the programming page will open, which

provides functions for editing programs and navigating to other pages of the project.

InoRobotTP

Program
Point file

Node file

No. ProEram

< Project details Project:Ne... & Switch + New = Operation & Import & Export C Refresh

Details

1 main.pro

View >

Lab InoRobotTP

_ TO |,
Do & oG (= @

i @Program()

001 Start;
002 Print "MAIN Start";

003 Int intA=0;

SingAreaHandle(Wrist,ON);

While intA<3
intA=intA+1;
Movj P[@e],v[3@],z[e],Tool[0];
Movj P[1],V[3@],Z[8],Tool[0];
Movj P[2],V[3@],Z[@],Tool[0];
Mool l vi3al Zzlal JToollal.

@ P
Q
74 JP['@
© Add

= Operation

4 Points

[ controllernotenabled, operationn..| @ Joint | J1:0.00¢ 2:0.00¢

Programming page introduction

No. Description
O Return to the previous level page
@ Tabs of open program files
Toolbar, with the following function buttons:
1=
: Save a single program file
® H : Save the entire project
—
u : Jump to the project details page
Programo | . . .
: Switch programming and debugging modes
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No. Description
@ Program instruction text
® Program editing toolbar

8.1.1.1 Save

e If changes are not saved after modifying the program, disconnecting controller from the "System settings"
will result in a dialog box with three options: "Save and disconnect”, "Disconnect without saving", and
"Cancel".

InoRobotTP

Prompt

The project has been modified but not
saved. Do you want to disconnect?

If you click Save and disconnect, all changes
will be saved and the connection will be cut
off.

Save and disconnect Disconnect without saving Cancel

Name Description

Save and disconnect Save the program and disconnect the connection.

. ) ) Disconnect the connection without saving the
Disconnect without saving o
modification.

Cancel Cancel the operation.

InoRobotTP

" TO s
Qe & g0 = @

o (2)
< mainpro X NewProgr... X @ .i Programo

L S Task Entry program Tasktype  Switch  Status @ e

002 Int
0 main.pro Main task @D Stop @ Pl

003 Enc A
1 NewProgram2.pro  Static task @ Running @ sprr)
< ©) © Add

> = Operation

# Points

& Prompt: Please clearthe alarm befo...| @ Joint | J1
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InoRobotTP

Prompt

Detected changes to the static file. Do
you want to save the static task to the
controller and run it?

If you click Save and Run, all static tasks will
be compiled and run immediately.

Save and run Save without running Cancel

e After modifying the static task, clicking the three buttons (Save button, Save All button, and static task

enable button) shown in the above figure will pop up a dialog box, prompting the user whether to save

and run the modified static task content immediately, and providing three operation options: "Save and

run”, "Save without running", and "Cancel".

Name

Description

Save and run

Compile all files and run the static task immediately.

Save without running

Save the file without running the static task, and
compile all except the static task.

Cancel

Cancel the operation.

8.1.2 Program Operation

e Addinstruction

1. Click "Add" in the right auxiliary toolbar to expand the instruction list.

< main.pro X

001 Start;

002 Print "MAIN St
003 Int intA= KR
004 While int <
005 intA=intA

006 Movj P[0] J€
007 Movj P[1] A le
008 Movj P[2] v €
009 Movj P[3], v 3¢
010 EndWhile;

‘ Q| ’ Rapid addition @ P
A Q ri
Movj Movl
Variable Q Jp[)
Common MovAbsJ Movc
commands © Add
Motion
Movs Jump = Operation
Signal processin )
JumplL Home + Adjust
System parameter parameter
Flow control ArmChange
Mission control
v @ More
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You can also enter text in the search bar to filter instructions for quick access.

<  mainpro X ] Program @)
001 Start; Q mov Rapid addition ® Lp
002 Print "MAIN St ... Q Fi
003 Int intA= A Movl Q@ r
004 While int < MovAbs) = o e
005 intA=intA Movc

> = Operation
006 Movj P[0] € Movs e

+ O

007 Movj P[1] A le Movj parameter
008 Movj P[2] v '€ Mol
009 Movj P[3], v 3¢ MovAbsJ .
010 EndWhile; @ More

2. Select the target instruction for editing and click "Save" to add the instruction to the program text. All
regular instructions, except for special program content like Include and global variable declarations,
should be added between the Start and End keywords.

Cancel

& Optional parameters
P[4] Data Function

Edit and replace
Quick Replace P v
Use label first Only display labeled data Add point

P[] P[1]

e Editinstruction
° Inthe program text list, select the instruction you want to edit, double-click the line where the
instruction is located to open the instruction editing page, or click "Operation" in the auxiliary
toolbar and then click "Edit line" in the operation list to open the instruction editing page.

o After completing the edit, click "Save" to apply the changes to the program text. Click "Cancel" to

cancel the current edit operation.
e More instruction operations
Click "Operation" in the auxiliary toolbar to expand the list of more instruction-related operations.

Instruction operation button description
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Button Description
Copy Copy the selected instruction.
Paste Paste the copied or cut instruction, inserting the instruction below the currently selected line.
Delete Delete the selected instruction from the program text.
Cut Cut the selected instruction.

. Enable multi-selection mode, allowing you to select and operate multiple instructions
Multi-select ]
simultaneously.

Enable full keyboard mode. In this mode, double-clicking an instruction or clicking the "Edit
Full keyboard | Line" will no longer open the instruction editing page. Instead, you can directly input and modify
the instruction text via the keyboard

c ; Comment the selected instruction. Commented instructions do not take effect during program
ommen
operation.

Uncomment [ If the selected instruction is already commented, this will uncomment that line.

When full keyboard mode is disabled, clicking this button will open the instruction editing page.
Edit line When full keyboard mode is enabled, clicking this button will allow direct editing of the selected

instruction.

Format Align allinstructions in the current tab to the left according to the programming standards

8.1.3 Instruction Edit

Add any instruction or double-click the code line to enter the instruction editing interface. The layout of each
instruction interface is unified, as shown in the figure below:

P[4], V[30], Z[0], Tool[O] ; @

P [[4]] @

© & Optional parameters

P[4] Data Function
Edit and replace @
Quick Replace P W
Use label first Only display labeled data Add point
P[*] P[0] P[1]
P[2] P[3]

Main areas in the instruction interface:
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No. Name Description
Displays the complete content of the current instruction being edited. Underlined
©) Content area . .
parameters can be directly selected for operations.
Parameter
@ selection Expands various levels of parameters. Select to modify.
area
Type
® selection Select to replace the parameter with data or function.
area
Parameter
@ replacement | Replace the selected parameter with other selected content.
area

e Modify instruction parameters
Example 1: Replace the 'P[0]' in Movj P[0],V[30],Z[0],Tool[0],Wobj[0] with Offset(P[0],X[0],Y[0],Z[0]).

Steps: Select the parameter and click P[0]; Select the "Function” tag; In the parameter replacement area,
find the corresponding function and click to replace directly.

Cancel

Optional parameters

@
P[4]

Function

Offset(P[*],PR[*]) Offset(PE,PR[*]) [ offseterixeivizry |

Offset(P[0],X[0],[0],Z[0]) , V[30], Z[0], Tool[0] ;

Offset ([ P[0] ],[ X[0] ],[ Y[0] ],[ Z[0] ]) Cancel

& Optional parameters
Offset(P[0],X[0],¥[0],Z[0]) Data Function

Edit and replace

Quick Replace P V
Use label first Only display labeled data Add point
P[] P[0] P[1]

Example 2: Based on Example 1, replace the '0" in 'Tool[0]" with 'R[4]" in Movj
Offset(P[0],X[0],Y[0],Z[0]),v[30],Z[0],Tool[0],Wobj[0].

Steps: Select the primary parameter and click Tool[0]; Click "0" to select the secondary parameter "0";
Select the "Data" tag (default); In the parameter replacement area, find the value to be replaced or
directly edit to replace.
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Movj  Offset(P0}X[0],¥[0],Z[0)) , VI30], Z[0] ©)

Edit and replace
Quick Replace B[*]

(D Use label first

B[*]

®

InoRobotTP

Multi-level nesting

Edit subscript

Arra
subscrip)t, 0

Tool @ Cancel

& Optional parameters

Data Function

Instruction parameters support multi-level nesting, meaning they support the replacement of the same

type of data or functions. For example, integer 0 can be replaced with R[0] or an integer variable, or it can

be replaced with a function that returns an integer.

Example 3: After replacing "P[0]" in Movj P[0],V[30],Z[0],Tool[0],Wobj[0] with Offset(P[0],X[0],Y[0],Z[0]), you
can further replace the "0" in "P[0]" of Offset(P[0],X[0],Y[0],Z[0]) with GetPlcVarInt(0).

The final modification will be: Movj Offset(P[GetPlcVarint(0)],X[0],Y[0],Z[0]),V[30],Z[0],Tool[0],Wobj[0].

This example is shown in the following figure, and other instructions are similar:

Continue with the steps from Example 1.
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Cancel

& Optional parameters 1)

A

GetLatchPos() GetPlcVarDInt() GetPlcVarint()

Strlen() StrFind() StrFindEnd()

InoRobotTP

d Mov]  Offset(P[GetPlcVarint(0)],X[0],Y[0],Z[0]) , V([30], @, Tool[0] ;

<| P [|NEGEEEUION ] Cancel

& Optional parameters

GetPlcVarint(0) Data Function

e Edit optional parameters

If the current instruction has optional parameters, an "Optional parameters" button will be displayed.
Click to pop up a list of optional parameters, for example, adding the optional parameter "Acc" to Mov;j:
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@ @ Optional parameters

P[4] Data Function

Edit and replace

Quick Replace P v
Use label first Only display labeled data Add point
P[] P[0] P[1]
P(2] P(3]

Optional parameters

©
Wobj[0] Acc[50] Dec[50]
NWait Until Outl
Out2 Out3 SLOff/SLONn/SLReset
@

Cancel OK I

P[4], V[30], Z[0], Tool[0]} Acc[50] - Save
,’5\.

-

Cancel

& Optional parameters .
"

Multi-format instructions

If the current instruction has multiple formats, a "Format" tab will be displayed. Click to list the various
formats and select any format to enter the corresponding instruction. For example, with "Wait"
instruction, click the "Format" tab, and select the corresponding format to modify the parameter.
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B [@] Cancel

Bl0] paa | Functon

Wait <Exp=>; Wait T[*];

Wait <Exp>,T["]; Wait <Exp=>,T[*], Goto L[*];

8.1.4 Point Operation

Click "Points" in the auxiliary toolbar to open the point operation panel. This panel contains "Modify point",

"Replace point", and "Move to point" function buttons, which allow for quick modification and debugging of
points in the program.

< mainpro X NewProgr.. X | program @D
001 Start; ® L[]
. Modify Replace
i Int testa; point point QP
003 Wait B[@] == 1; A oo o © i
vioOve LG
004 Int nNumber; poin
< © Add
005 End;
» = Operation
Point:
A # Points
B8 Task debug
v
@ More
e Modify point

The "Modify point" button is used for quickly replacing point data in motion instructions with the current
position data. It is only enabled when the current selected line in the program is a motion instruction.

e Replace point

= The "Replace point" button is used for quickly replacing point data in point assignment instructions,
replacing the point data on the right side of the "=" sign with the current position data. It is only enabled

when the current selected line in the program is a point assignment instruction.
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<  mainpro X NewProgr... X ] Programo
001 Start: ® e
. Modify Replace
003 Wait B == 1; ~
ait B[0] 1; Mov O
004 Int nNumber;
< © Add
005 Ple] = {(0,0,0,0,0,0),(0,0,d
> = Operation
006 End:
A # Points
ER Task debug
v
@ More

= When the "Replace point" button is enabled, click the button to bring up a confirmation dialog for
point replacement.

= Click "OK" to quickly replace the point data in the point assignment instruction of the currently
selected program line with the current position data. As shown in the figure, the "P[0]" point data will be
replaced with the current position data after "OK" is clicked.

= Clicking "Cancel" will cancel the replacement operation.

Prompt

/. Are you sure you want to replace the
point?P[0]?

Cancel ‘

Move to point

* The "Move to point" button is only enabled when the current selected line in the program is a point
assignment instruction.
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< mainpro X NewProgr.. X | Program()
001 Start: ® Lp
. Modify Replace
bl Int testa; point pgint Q P
003 Wait B[@] == 1; 7N
. E o
004 Int nNumber; el
< © Add
005 P[B] = {(360.320,76.093,809. %
= Operation
s | Jrle] = {(8,0,0,0,0,0),(0,4, 7 ¢
Point
007 End; A * ane
BB Task debug
v
@ More

= When the button is enabled, click the button to bring up a "Move to point()" dialog.

* The drop-down list in the dialog provides different motion types depending on the robot model. For a
6-axis robot, the motion types include Movj and Movl. For a 4-axis robot, the motion type includes
MovAbs;.

= After selecting the motion type, continuously clicking "Execute Run" will move the robot continuously

to the selected point, and releasing the button will stop the robot motion.

< main.pro X NewProgr... X m Programo
001 Start; © Lp
. Modify Replace
002 Int testa; point pgint QP
003 Wait B[@] == 1; A
L6 Move to Q e
) point
004 Int nNumber; < Seem— O miim—
005 P[8] = {(368.320,76.893,809. - Move to point() *
>
006 Jr[e] = {(e,0,0,0,0,0),(0,0, N MovAbsJ Y Execute Run
007 End; A
v

8.2 Project Manager

8.2.1 Project List

Click the "Project manager" button on the homepage to enter the project list page, which displays project
information stored in the controller and provides function buttons for project operations.
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InoRobotTP

< Project manager

NewProjectl

No. Project Modification date

0 NewProjectl 2025-07-23 17:56

1 Demo 2015-08-08 00:00

2 Test 2015-08-08 00:00
(& Pointreplaced successfully

e Active project

+ New = Operation o4 Import I Export

@ Version
Program Project manager
S
Active project:NewProjectl </> Number of jojects:3 B
Monitor

1L Sort C Refresh
View >
Details
View >
Change >

Change >

= This area displays the currently active project in the controller. If there is no active project in the

controller, this area will not be displayed.

= Click "View", or double-click the entire area to enter the "Project details" page.

NewProject1

e All projects

View >

= This area displays all projects stored in the controller along with their modification dates. The "View"
button is displayed for the active project, while the "Change" button is displayed for other projects.

= Click "View" in the row of the active project, or double-click the row to enter the "Project details" page.

= Click "Change" in other rows, or double-click the corresponding row to switch projects and enter the

"Project details" page.

No. Project Modification date
0 NewProjectl 2025-07-23 17:56
1 Demo 2015-08-08 00:00
2 Test 2015-08-08 00:00

e Toolbar

Details
View >
Change >

Change >

The toolbar contains various operation buttons for projects, as well as a return button to return to the

previous level page.

< Project manager + New

= Operation a4 Import

Project operation function buttons
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Primary | Secondary L.
Description
button button
+ New - Create a project.
Copy Copy the selected project.
B Paste |Ppaste the copied project.
= Operation
Rename | Rename the selected project.
@ Delete | Delete the selected project.
Import a project from local to the controller. When importing, select the project
o Import - configuration file with the extension .prj under the project folder. The import will
synchronize the entire project folder to the controller.
& Export - Export a project from the controller to local.
@ sortbytime || Sort the project list in descending order by time.
11 Sort
#1 Alphabetical | Sort the project list in ascending order by project name.
G Refresh Get the latest project directory from the controller, refresh the project list display, and
also trigger the content refresh of the currently activated project.

& CAUTION

e Project names must start with a letter, contain 1-16 characters (letters, digits, or underscores).
e The currently active project cannot be deleted or renamed.

e Direct manipulation of project files via FTP is not permitted.

8.2.2 Project Details

This page primarily displays the components of a project and provides functional buttons for operations on
various project files.
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< Projectdetails  project: Ne... = Switch + New = Operation & Import & Export C Refresh
Program
No. Program Details
Point file
1 main.pro View >
Node file
2 NewPrograml.pro View
Labels & P >
Useralarms 3 NewProgram2.pro View >
Project config

& Pointreplaced successfully | Q Joint | J1:12.000

Project components description

Component

Description

Program

The content includes robot instructions and local points, where the scope of local points is
limited to the program file they are in. The main.pro file is the default program file and cannot
be deleted or renamed. Other new program files can be categorized into general programs and
entry programs. The maximum number of program files is 16 by default, which can be
extended to 256 through settings.

General program: The start and end keywords are Func...EndFunc, typically used for writing
some common business methods to be called by various entry programs.

Entry program: The start and end keywords are Start...End, used for binding to various tasks
to implement different operation logics.

Point file

The content includes global position point data, with a scope covering the entire project. P.pts
is the default point file and cannot be deleted or renamed. The maximum number of point files
is 128.

Joint point file

The content includes global joint point data, with a scope covering the entire project. JP.pts is
the default joint point file and cannot be deleted or renamed. The current maximum number
of joint point files is 1.

Labels

The content includes the following:

e INlabels

e OUT labels
e AD labels
e DAlabels
e Blabels

e Rlabels
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Component Description
e Dlabels
The IN labels and OUT labels belong to I/0 labels, while the AD labels, DA labels, B labels, R
labels, and D labels belong to global variables labels.
User alarms Custom alarm description content, used with the Alarm instruction.

Project config

Configure to bind the entry program with the task ID to achieve the runtime logic of the
projects. Task types include main task, dynamic task, static task, and Xqt task. The total
number of all tasks is limited to 16.

8.2.3 Project File Operations

On the "Project details" page, you can perform operations on project files through the toolbar, such as creating a

new file, copying and pasting files, renaming files, deleting files, importing files, exporting files, and refreshing

the file list.

Currently, only program files, position point files, and joint files allow file operations. Other project files are
default files and cannot be operated.

< Project details  project:Ne... = switch

Program

No. Program Details
Point file

1 main.pro View >
Node file
Labels 2 NewPrograml.pro View >
e . 3 NewProgram2.pro View >
Project config

+ New = Operation & Import & Export C Refresh

|Q Point replaced successfully |Q Joint | J1:12.000

Project file operations button description

Primary | Secondary

Description

button button
+ New - Create a project file.
= Operation Copy Copy the selected project file.

& Paste Paste the copied project file.
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Primary | Secondary L.
Description
button button
Rename Rename the selected project file.
W Delete Delete the selected project file.
& Import - Import a project file from local to the controller.
& Export - Export a project file from the controller to local.
C Refresh Get the latest project file directory from the controller and refresh the project file list
display.
& CAUTION
e Project file names must start with a letter, contain 1-26 characters (letters, digits, or underscores).
e Project files from incompatible earlier versions or with invalid file names cannot be imported.

8.2.4 Projects Editing Operations

8.2.4.1 Editing the Program

On the "Project details" > "Program" page, click "View" on the selected line in the file list, or double-click the

selected line in the file list to jump to the programming page. For more details, see Programming Page.

8.2.4.2 Editing the Point

For point editing, the procedures for position points, joint points, and local points are identical. The following

uses the editing of Position Points as an example for description.

On the "Project details" > "Point file" page, Click "View" on the selected line in the file list, or double-click the

selected line in the file list to jump to the position point data page.
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< Project details Project: Ne... & Switch + New = Operation & Import & Export C Refresh
Program
No. Point file Details
Point file
1 P.pts View >
Node file

Q) son & ,5&00 = @&
LO

X Close

Variab

EEs Labels Remarks X

P[0000] 360.320 809.152 -158.995 -63.752
P[0001] 330.829 839.125 -140.549 -54.193

P[0002] 306.060 859.753 -138.792 -49.869

P[0003] 278.154 881.011 -135.777 -42.854

Programming page introduction

No. Description

@® Tabs of open position point files.

® The page operation buttons, from left to right, are "Save single point file", "Save all opened point
files", and "Close".

® Toolbar, including all buttons for operating on point data.

@ Point data table.

e Move to point
1. Click "Move to point" in the toolbar to open the "Move to point" dialog.

2. The drop-down list in the dialog provides different motion types depending on the robot model. For
a 6-axis robot, the motion types include Movj and Movl. For a 4-axis robot, the motion type includes
MovAbs;j.

3. Continuously clicking "Execute Run" will move the robot continuously to the selected point, and
releasing the button will stop the robot motion.
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Ppts X X Close

@ Movetopoint [ Replace + Addpoint @ Llocate (4 Edit = Operation
variab . |abels  Remarks X Y z A B c >
P[0000] 360.320 76.093 809.152 -158.995 -63.752 -8.438
P[0001] 330.829 20.058 Move to point(P[0003]) x
P[0002] 306.060 28.709 Movj % ‘ ‘ Execute Run
P[0003] 278.154 34295 Moy

Movl
e Replace

1. Click "Replace" in the toolbar to bring up the point data replacement confirmation dialog.

2. Click "OK" to replace the position data of the selected point with the current position data of the
robot.

3. Clicking "Cancel" will cancel the replacement operation.

Prompt

o Are you sure you want to replace it?
P[3]?

e Add point

Click "Add point" in the toolbar to automatically generate a point with the current position information
and add it to the current point file. The point number will be automatically inserted based on the existing
points in the current point file, and the new point will be automatically updated in the point data table.
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If the current position is a singularity or other unavailable position data, adding the point will fail. In this
case, perform axis teaching motion first to move the robot to a non-singularity position before adding the
point.

e Positioning
1. Click "Locate" in the toolbar to open the positioning input dialog.

2. Click "OK" to jump to the line of the specified point. If the specified point number does not exist in
the table, it will prompt the user that the point does not exist.

3. Click "Cancel" to cancel the positioning operation.

Locate P variable

No. 5

e Edit

Select any line in the point data table and click "Edit" in the toolbar, or double-click the line of any point
to open the point data editing dialog.
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P[0003]
R ——
& Move to point
Variab
e Labels Remarks
P[0000]
P[0001]
Getarm para meters
P[0002] 3
X | 278.154 Y  34.295 Z | 881.011
P[0003] 2 @
A -135.777 B | -42.854 C -30.260
—
E1 0.000 E2 0.000 E3  0.000
E4 0.000 ES  0.000 E6  0.000
‘Q Stop motion ‘Q Joint | J1:11.856

Point data editing dialog introduction

No. Description

@ | Dialog title, showing the name of the point being edited

@ |"Cancel" button. Click to cancel the current edit and close the dialog.

® ["OK" button. Click to apply the current edit and close the dialog.

The "Labels" input box, where you can enter the point label name. The label must start with a letter,

@ ) .
contain 1-20 characters (letters, digits, or underscores).
® The "Remarks" input box, where you can enter remarks about the point. Remarks can be up to 100
characters long, with no restrictions on character type.
The "Arm Parameter" area, where displays arm parameter data. Click "Get arm parameters" to replace the
®

arm parameter data with the data corresponding to the current robot pose.

@ | Therobot position data area.

The external axis position data area.

Note:

Point information modification is supported in auto mode/debug mode/remote mode. The point
modification in these modes is restricted, with a single modification range of [-5, 5]. The interface style in
these modes is as follows:
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Quick stop triggered = ('\

P.pts X P[0003] Cancel

@ Movetopoint Labels
. Remarks

Xg?nag Labels  Remarks X

Arm Arm

0 2 0

P[0000] 3 param 1 param

Arm 0 Arm 0

param 3 param 4
P[0001] 3

Getarm parameters

P[0002] 3

X | 278.154 Y 34.295 Z | 881.011
P[0003] 2

A -135.777 B  -42.854 C | -30.260

E1 0.000 E2  0.000 E3 | 0.000

0.000 0.000

e Copy or paste

Select any line in the point data table. Click "Operations" in the toolbar and select "Copy", then click
"Operations" > "Paste" to insert a new point with the same position data as the selected point in the form

of interpolation.

P.pts X X Close
& Movetopoint (@ Replace + Addpoint @ Locate [4 Edit = Operation

Variab [ Copy

SEE Labels Remarks X Y Z A >

P[0000] 360.320 76.093 809.152 -158.995

InoRobotTP

X Close

& Movetopoint (@ Replace -+ Addpoint Gocate (4 Edit = Operation

Variab .| abels  Remarks X Y z A B C >

name
P[0000] aa 360.320 76.093 80

-158.995 -63.752 -8.438

P[0001] bb 330.829 20.058 839.125 -140.549 -54.193 -32.340

P[0002] cc 306.060 28.709 859.753 -138.792 -49.869 -31.002

P[0003] dd 278.154 34.295 881.011 -135.777 -42.854 -30.260

e Rename

1. Select any line in the point data table and click "Operations" > "Rename" to open the rename input
dialog.
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2. Enter the new number and click "OK" to change the selected point number to the specified number.
If the target number already exists or is out of range, the renaming will fail.

3. Click "Cancel" to cancel the renaming operation.

RenameP[2]

No. |3

e Delete

1. Select any line in the point data table and click "Operations" > "Delete" to open the confirmation
dialog.

2. Click "Delete" to delete the selected point.

3. Click "Cancel" to cancel the delete operation.

Prompt

A DeleteP[2]?

coet |

8.2.4.3 Editing the Labels

On the "Project details" > "Labels" page, click the selected line in the file list to jump to the label data page.
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< Project details  project: Ne... = Switch

Program
No. Labels

Point file
1 IN labels

Node file

Labels InoRobotTP

Useralarms

R IN out AD DA B R < > [B)save X Close
Standard I/O v @ Bit Byte Word
Name Labels Description
In[000] “ ©
In[001] ™ O =
In[002] “ &
In[003] K4 K]
In[004] (K4 &
In[005] K O o

‘ 9 Joint |J1:11.85¢

1. Label Type

1/0 labels
"IN" labels and "OUT" labels belong to I/O labels. The types include Tag I/O, Fieldbus I/O, and
Memory I/O. Each type can be further categorized into Bit type, Byte type, and Word type.

Global variables labels
"AD" labels, "DA" labels, "B" labels, "R" labels, and "D" labels belong to global variables labels.

Remarks
Typically used to add descriptions for points. Remarks can be up to 100 characters long, with no
restrictions on character type.

2. Edit operations

In the label data table, click the cell of the item to open the content input box and click "OK" to apply.

Then click "Save" to synchronize the label data to the controller.
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Standard I/0 (@ Bit Byte Word

Name Labels Description

In[000] in0 K4 &7
In[001] inl K4 4 =
In[002] & K
In[003] 4 4
In[004] 4 4
In[005] &4 O -

|Q Joint |J1:11.856

8.2.4.4 Editing the User Alarm

On the "Project details" > "User alarm" page, click the line where "UserDefineWarning.jsn" is located in the file

list to jump to the "User alarm" editing page.

In the user alarm data table, click the cell of the item to open the content input box and click "OK" to apply. The
user alarm data will be automatically synchronized to the controller.

TO
050% £ 0%‘("00 p=

< Project details  project: Ne... = Switch

Program
No. File name
Point file
1 UserDefineWarning.jsn
Node file
Uabels InoRobotTP
User alarms
Project config UserDefineWaining X Close
No. Info
0 move to p0 time out! K
1 thisis ... “
2 K
3 o -
4 4
5 &
6 K
v

| A |ssued successfully

| @ Joint |J1:11.856 2:6.289 3:10.217 42,651
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8.2.4.5 Project Configuration

Click "Project details" > "Project Config" to open the project configuration settings page.

Program
Point file
Node file
Labels
Useralarms

Project config

l A |ssued successfully

< Project details

Project: Ne... & Switch

Task Entry program Task type
Task_0 main.pro 4 main 4
Task_1 NewProgram2.pro v Static task v B
Task_2 NULL v NULL v
Task_3 NULL v NULL v

v
Task_4 NULL v NULL v

Refresh

Q Joint | J1:11.856

1. Content

Task types include main task, dynamic task, static task, and xqt task. The total number of all tasks is

limited to 16. The task management configuration page only supports the configuration of dynamic and

static tasks. The specific distribution of tasks is as follows:

Task framework introduction

Task type Quantity Description
i The program file main.pro is binded by default; This configuration cannot be

Main task 1 N
modified.
The task management configuration page only supports the configuration of
multitasking.

Multitasking = Dynamic task: A task that synchronizes with the program running and stop. The
dynamic task starts running synchronously when the main task starts running , and it

(dynamic task |14 : .
stops synchronously when the main task stops;

or static task)
= Static task: A task running in the background. As long as the task configuration is
synchronized to the controller, the static task will automatically run without the need
to start the program operation;
Atask controlled by instructions. The Xqt instruction controls when the task starts

Xqt task 1 running, and the Halt instruction controls when the task pauses. It is a relatively

flexible task.
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2. Configuration operations
o Select the program file.

Click the "Program" drop-down list and select the program file you want to configure. For flexible use, all
program files will be listed in the drop-down list options, regardless of entry programs or general

programs. "NULL" indicates no selection and no corresponding task is configured.

< Project details  project:Ne... = Switch

Program

Task Entry program Task type
Point file
i V3 i v
Node file Task_0 main.pro main
Labels Task_1 NULL v Static task v
User alarms
Task_2 NULL NULL v

H Project config

NewPrograml.pro
Task_3 NULL Vv

NewProgram2.pro

v
Task_4 S— NULL A\

’ Q Joint | J1:11.856 3:10.217 J J5:10.000

A |ssued successfully

o Select the task type.

Click the "Task type" drop-down list and select the type you want to configure. In the drop-down list
options, "dynamic task" and "static task" are available. "NULL" indicates no selection and no

corresponding task is configured.

< Project details  project: Ne... = Switch

Program
g Task Entry program Task type
Point file
i V3 i V3
Node file Task_0 main.pro main
Labels Task_1 NULL v Static task v
Useralarms
, _ Task_2 NULL v NULL
H Project config
' Static task
Task_3 NULL v
Dynamic task
v
Task_4 NULL v

| Q Joint | J1:11.856 ! J3:10.217 J J5:10.000

A |ssued successfully

o Function button
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Click "refresh" to reparse the configuration file and update the latest task configuration to the interface

display.

Click "Save" to apply the modifications of the current task configuration and synchronize the

configuration information to the controller.

< Project details  project:Ne... = Switch
Program
Task Entry program Task type
Point file
i v i v
Node file Task_0 main.pro main
Labels Task_1 NewPrograml.pro v Dynamic task v
User alarms
Task_2 NULL 4 NULL 4
H Project config
Task_3 NULL W NULL V
v
Task_4 NULL Vv NULL v

]Q Joint | J1:11.856 2:6.289

‘ A |ssued successfully

8.3 Debugging

8.3.1 Debugging Page

Click "Program" on the homepage to enter the programming page. In the "Manual low speed mode", switch
Program o DebugC)
to

information, running status, and some auxiliary debugging functions.

to enter the debugging mode. The debugging mode page mainly displays task
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%

< main.pro X NewProgra...X = .@ Pfosmmo

001 Start;

002 Int testa;

Wait B[@] == 1;
) InoRobotTP

Start;

Print "MAIN Start”; Q r
Int intA=0; N Q
SingAreaHandle(Wrist,ON); _
< = Operation
5 While intA<3 ® Variable
) s
6 intA=intA+1; monitor
) +# Points
7 Movj P[@],v[3@],Z[@],Tool[B]; A

8 Movj P[1],V[30],z[@],Tool[0]; BB Task debug

9 Movj P[2],V[30],Z[0],Tool[0]; @

10 Movj P[3],Vv[3@],z[0],Tool[8]; ® More

‘Q Controller parsed project successfully ‘ Q Joint | J1:11.856 J2:6.28¢ J3:10.217 14:2.65( J5:10.000 6:2.144

Debugging mode page introduction

No. Description

"Program" and "Debug" mode switch

Return to the previous level page

Tabs of all open program files

Task running status display

Run cursor display area

@| @ ®| @| ®| ©

Auxiliary toolbar

e Extended function buttons of auxiliary toolbar

Click "More" to pop up the extended function button panel. Click any button on the panel to open the
corresponding function panel, and the function button will be placed in the bottom area of auxiliary

toolbar, where can hold up to 3 recently used extended function buttons.
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< main.pro Debugo
-P More X
[ stop | 003
Task 0 IN  Global variable || @ LP[]
004 Si Q S
B/R/D PRvariable Strvariable P variable JP variable t o
005 Wh
[ Run | | L @ Jpr
Task 1 006 10 monitor
= = Operation
Task 2 007 ouT AD DA SysIN SysOUT ’ .
Variable
[ nictive | 008 ‘ @ monitor
Task 3 Miscellaneous I 4+ Points
[ inactive | 009 ‘

Task 4 o b Font

010 el o N

011 En BB Task debug

Xqt 012 End;

| A Controller parsed project successfull ‘

8.3.2 Debugging Running

The prerequisite for normal debugging operation is that there are no exceptions during compiling the project
and no alarm in the control cabinet. This section mainly introduces the debugging mode under the "Manual low
speed mode". Apart from the robot movement speed and some operation restrictions, this mode is not much
different from the "Manual high speed mode."

InoRobotTP

main.pro Debugo

003 Int intA=0; ®© Lp] J1-/%- ‘ ‘ J1+/X+
004 SingAreaHandle(Wrist,ON); Q P ‘ ‘ N

J2-/Y- J2+/Y+
005 While intA<3

D Jp*) J3-/7- H J3+/Z+

006 intA=intA+1;
= Operation J4-/RX- J4+/RX+
007 Movj P[@],V[30],Z[08],Tool[0]; ‘ / H /
QVarigble ; -
008 Movj P[1],V[30],Z[8],Tool[0]; monitor | J5/RY- || J5+/Rv+
009 Movj P[2],V[30],2[8],Tool[e]; % Polnts
Task 4
010 Movj P[3],V[30],Z[8],Tool[8]; o N
v
011 EndWhile; Task debug
lan)vt
Xqt 012 End;

(# controllerparsed project successfully | @ Joint |J1:11.85¢

e Running steps

1. After entering the "Debug" mode, click-to enable the robot. When the button status
Enable ON L
changes to , it indicates that the robot has been successfully enabled;

2. After enabling, you can perform the debugging operation using the following function buttons:

Debugging running button introduction
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Button

Description

Step back button. Moves to the line preceding the
current execution point. (not implemented yet).

Step run button. Executes one line of instructions.

Starts the program running. Depending on the settings
in "Start and Step Into buttons", there are different
operation modes.

o<l -~

Stops the program running.

e Start and Step Into buttons

Click "System settings" > "Start and Step Into buttons" to enter the "TP Start and Step Into button work

mode" settings page.

Connection

Communication
settings

System backup
and load

Time settings

Start and Step
Into buttons

Safety door-
triggered stop

v

| A Controller parsed projec

e Mode explanation

< System settings

Current Start when pressed, and stop when released
TP Start and Step Into button work mode

(@ Press start, release stop

Press start, release without stopping, you must manually press
the stop button

Refresh

e‘-;.mll;.v‘ Q Joint [J1:11.856 J2:6.289 3:10.217 J4:2.650

1. "Press Start, release stop"

Hold the "Start" button to start the program, and release the button to stop immediately.

2. "Press Start, release without stopping, you must manually press the stop button"

Click the "start" button to start the program, and click the "Stop" button to stop.

e Function button

= Click "Refresh" to read the latest "TP Start and Step Into button work mode" settings from the

controller and refresh the display.

= Click "Save" to apply the current settings and synchronize the settings to the controller.
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8.3.3 Run Cursor

The run cursor area is located to the left of the program text list. There are two types of run cursors: "pre-

compilation line cursor" and "motion line cursor".

< main.pro Debugo
E - = -
Task 0 3 Int intA=0; ® Lo+
4 SingAreaHandle(Wrist,ON); Q rr
= 5 While intA<3 -
A @ pr
feskd 6 intA=intA+1;
< = Operation
Task2 | | £ (o7 Movj P[@],V[30],z[e],Tool[0]; o
m Q arlq e
Task 3 : Movj P[1],Vv[30],Z[@],Tool[0]; > monitor
= 9 Movj P[2],Vv[30@],Z[@],Tool[0]; A #+ Points
Task 4
©O quo Movj P[3],V[30],z[0],Tool[0]; m N
v v
1 EndWhile; B3 Task debug
[ insctive |
a i @ More

(® PRINT:MAIN Start | @ Joint |1:12.000

Run cursor introduction

Cursor Description

"Pre-compilation line cursor" indicates the pre-compilation line of the robot, representing the pre-
o compilation position. Due to the pre-processing characteristics, it always leads the execution line

during runtime. Before starting, you can set a specific line as the start line to make the robot start
from that line on the next run.

c "Motion line cursor", indicates the line number of the currently executing motion instruction,
representing the current position of the robot.

Cursor switch

Click "Operation" > "Follow the cursor" to control the display of the run cursor during program running.
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< main.pro Debugo
E . —0 -
Task 0 003 IHL 1ntA—0, Q LP["*]
004 SingAreaHandle(Wrist,ON); Follow the QI Q i
005 While intA<3 - —
[ Run @
e 006 intA=intA+1; Set start
m (
Task 2 £ 007 Movj P[@],V[30],Z[@], Too g
N Reset the @ Variable
oz 008 Movj P[1],v[3@],z[@],Too ” ; current monitor
IEB“ 009 Movj P[2],V[30],Z[0],Too A ; Reset all ¥ Polints
as|
O 010 Movj P[3],v[3@],Z[@],Too ; @ N
v v Locate
011 EndWhile; Task debug
[ inactive |
Xqt 012 End; @ More

‘! PRINT:MAIN Start ’ Q Joint |J1:12.000

8.3.4 Task Status

The task status area is located on the left side of the programming and debugging page. This area only displays
under "Debug" mode, manual high speed mode and auto mode, showing configuration information and the
operation status of each task.

Click the button in the task status area, and the program file tabs will automatically refresh to the entry program
files bound to the corresponding task. As shown in the following figure, when "Task0" is selected, since
"main.pro" is bound to the main task "Task0" and "newfile3.pro" is included in "main.pro", the content of the

program file tabs are refreshed to "main.pro" and "newfile3.pro".

Int intA=0;
004 SingAreaHandle(Wrist,ON); Follow the (V] Q P[**]
005 While intA<3 A cursor
[ run A @ Jri
= 006 intA=intA+1; Set start
[ insctive | < = Operation
Task 2 £ 007 Movj P[@],V[3@],Z[@], Too G
> Reset the @ Variable
= 008 Movj P[1],V[30],Z[0],Too . current monitor
009 MOVj P[2],V[30],Z[0],Too A, Reset all -¢-Pomts
Task 4
O 010 Movj P[3],V[30],z[0],Too _ ; @ N
v
011 EndWhile; — BB Task debug
012 End; @ More

|:g PRINT:MAIN Start ] Q@ Joint |J1:12.000 2:6.000 3:10.000

Task status introduction
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Task status

Description

"Run" status

"Stop" status

Finish

"Finish" Status

"InActive" Status (Including idle status)

8.3.5 Task Debugging

Click "More" > "Task Debug" in the auxiliary toolbar to open the task debugging panel, where you can perform

operations on all configured task items and control the active status of task items.

If atask is in the active status, it will be included in the program execution, and the task status will be display as
Run, Stop, or Finish. If a task is in the inactive status, it will not be included in the program execution, and the
task status will be displayed as InActive. You can set the activation status of task items according to the actual

debugging scenario.

< main.pro
[ stop 00 .
Task 0 Task Entry program Task type  Switch Status
00
0 main.pro Maintask @D Stop
e A
Task 1 1 NewProgram2.pro  Statictask @D Running
e <
Task 2 :
[ inactive >
Task 3
[ inactive A
Task 4
{
v v
.
Xqt 01

| & PRINT:MAIN Start

Task debugging table introduction

Debugo
Q LP[***]
Q P["']

Q JP[***]

= Operation
Q@

4 Points

Variable
monitor

O N

B8 Task debuf

@ More

Name

Description

Task

The task ID.

Entry program

The entry program name configured for the task in

task management settings.
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Name Description

Task types include main task, dynamic task, and static

Task type
yp task.

The task activation switch. Click to toggle the
activation status of the task.

Switch (D . Active

: Inactive

Status The current task status.

8.3.6 Debugging Operations

Click "Operation" in the auxiliary toolbar to open the operation button panel, which primarily includes three
types of function buttons:

1. Run cursor display toggle button: "Follow the cursor".
2. Start line related buttons: "Set start”, "Reset the current”, and "Reset all".

3. Quick Jump to program text line: "Locate".

< main.pro Debugo
[ sop | s aA_Q-
—= 003 Int intA=0; ®© P
004 SingAreaHandle(Wrist,ON); Followthe © | @ pi
r
005 While intA<3 - cursor
[ Run | @ Jp)
e 006 intA=intA+1; Set start
[ inactive | < = Operation
Task 2 £ 007 Movj P[@],V[3@],Z[@],Too g
N Reset the @ Variable
kas 008 Movj P[1],Vv[38],z[@],Too ” ; current monitor
%4 009 MOVj P[Z],V[39],Z[9],TOO A Reset all + roints
asl
O 010 Movj P[3],V[3e],z[6],Too _ ; @
v
011 EndWhile; Locate Task debug
[ nctive |
Xqt 012 End; @ More
[Q PRINT:MAIN Start J1:12.000 2:6.000 3:10.000 4:2.004 5:10.000 6:1.996

e "Follow the cursor”

Used to set whether the cursor o and < are displayed.
e Startline related buttons

"Set Start", "Reset the current”, and "Reset all" can control the line where the "Compilation line cursor" is
located and the status of the corresponding task. If the task is already in a Finish status, the status will be
changed to a Stop status. The following diagram shows the status changes after selecting Task2 and
executing "Reset the current".
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< NewProgra... Debugo
Task 0 001 Start; ® L]
002 Int testa; Follow the (] QP[",I
| - cursor
Wait B[O] == 1; A
ait B[e] : @
004 Int nNumber; Set start _
< = Operation
005 P[] = {(360.3208,76.0893,809. R - Resetthte QVariable
curren i
006 Jr[e] = {(e,0,0,0,0,0),(0,0, @ monitor
4 Points
007 End; A Reset all
o N
v Locate
B8 Task debug
@ More

[® PRINT:MAIN Start :12.000 2:6.000 J3:10.000

Movj P[3],V[30],Z[8],Too i s IN

EndWhile; Task debug

@ More

012 End;

Start line related operation buttons introduction

Button Description
Set start Sets the start line of the current task to the currently selected line. The program will start
et star
execution from this line on the next run.
Resets the start line of the current task to the line where the Start keyword is located. The
Reset the current ) . -
program will start execution from the beginning on the next run.
Reset all Resets the start line of all tasks to the line where the Start keyword is located. The program
eseta
will start execution from the beginning on the next run.
e Locate

Click "Operation" > "Locate" to open the target line number input window. After entering the target line
number, click "OK" to directly jump to the target line, facilitating quick browsing of the program text.

8.3.7 Variable Monitor

Click "Variable monitor" in the auxiliary toolbar to open the variable monitoring panel. In this panel, you can add
monitoring for different types of variables, which covers the values of variables in the current task scope and the
function scope where the current "compilation line cursor" is located.

Functionally, it is mainly divided into "Default" for fixed variable monitoring, "Custom" for custom type
monitoring, and "Pickup monitor" for pick monitoring. Flexibly select the monitoring method depending on the
actual debugging scenario.
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< NewProgra...
[ sop | .
Task 0 001 Start; o Defalt GUStom A Collapse
002 Int testa;
P v 0 Add
= O 003 Wait B[@] == 1
Task1 004 Int nNumber;
Poocte | nt niumber; Pickup monitor @) Delete Clear list
Task 2 005 P[B] = {(360.2
= Variable name Variable value
= 006 Jrrel = {(8,8, 5 0 K
%4 007 End; P[0].X 360.320 K
7,
. P[O]Y 76.093 K
P[0].Z 809.152 K4
[ inactive
Xqt M

|QV.hnm,:,\rmg:the:lAddkrlu.u:n,—‘:':.hﬂ IQ Joint | J1:12.000

Debugo
Q LP["']
Q

Q JP["']

= Operation

[0) Variable

monitor

4 Points
@ N

Task debug
@ More

Fixed variable monitoring

Click "Default" to select the fixed variable monitoring mode. Fixed variable types include "B", "R", "D",
IILBII’ IILR"’ "LD"’ "PII’ IILPll’ llPRII’ IILPRII’ IIStrII’ IIINII’ IIOUTll’ lllnBll’ llanII’ "OutB"’ "OutW"’ IITOOIII’ "WObj", ar1d
"Load." You can select the variable type from the drop-down box, enter the variable number in the input

box, and click "Add" to add the corresponding variable to the monitoring table. For example, if the

selected type is "R" and the entered number is "3" the monitoring object will be R[3].

For the above variables, only non-system variables can have their values modified in the monitoring

variable table. The system variable value cannot be modified.

< NewProgra...
E .

Task 0 001 Start; Io Defalt Custom A Collapse

002 Int testa;
I P v 0 Add

= © o003 Wait B[@] == 1 ~
Task1 004 Int nNumber;
== e niumber: Pickup monitorc

Task 2 005 P[] = {(368.: . ;
[ inactive
=D 007 End;

Task 4

v
[ inactive

Xqt

|Qanimlinguhp,—:,!:,h,-lefh,—.',i‘—w essf |9 Joint |J1:12.000

Debugo
® Lp
Q P
Q@ o

= Operation

Variable
@ monitor

4 Points
@ N

Task debug
@ More

e Custom type monitoring

Click "Custom" to select the custom type monitoring mode. Custom types include "Bool", "Int", "Float",

"Double", "Byte", and others. You can enter the name of a custom type variable in the input box and click

"Add" to add the corresponding variable to the monitoring table. For example, if an Int type variable

"nNumber" is added in the program text, enter the name in the input box to add the monitoring.for the

corresponding variable. If the added variable does not exist, it will be displayed as "Not identified" in the

monitoring variable table.
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For the aforementioned types of custom global or local variables, their values can be modified in the

monitoring variable table.

< NewProgr... Debugo
.
= 001 Start; ® e
002 Int testa; ©Q P
test_value
003 i ==
m o Wait B[O] 1 QJP["']
Task1 004 Int nNumber
n 5 - =
= ' Pickup monitor @) Delete = Operation
Task 2 005 Int test_value ]
Variable name Variabl @ Variable
o 006 P[B] = {(368.% | [
Task 3 - “~ test_value + Point
oints
[ insctive 007 JP[e] = {(e,p9,
Task 4 m
008 End; = N
v
BB Task debug
[ inActive
Xqt @ More

|! Monitoring object added successful ‘ Q Joint |J1:12.000

e Pick monitoring

Click the "Pickup monitor" switch to enable or disable the pick monitoring mode. When enabled, the
data in the monitoring variable table will be updated to the variables included in the currently selected
line of the program text. For example, if the content of the currently selected line is "Int nNumber", the
monitoring variable table will refresh the monitoring item for the "nNumber" variable.
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< main.pro DGbUGO
S
Tsko | O 001 Start; ® Lp[
002 Print "MAIN Start”; QP
003 intA=0; N
gl Int intA=0; A ©
004 R[O] = B[O] ; —
[ inActive | < _ = operation
Task 2 005 Int test_value = B[@] ; .
@ Variable
Task 3 InoRobotTP
[ inactive |
Task 4
v < main.pro Deb“go
=3 ot © 001 Start; -
: LP
Xqt Task 0 [ O Defalt Custom A Collapse | @ LPI™]
002 Print "MAIN *rx
B v 0 Add @ P
003 i =0,
.31 Int intA=0; @ Jpr
004 R[O] = B[B] ; . "
[ nctve | (el (el pmonltoro Delete Clear list = Operation
Task2 005 Int test_valu i
= Variable name Variable value (o] \rfg':igf
Task 3 006 SingAreaHandl s 0 o + pont
oints
InActive : :
e Ts“ 007 While intA<3 | g 0 4
008 intA=intA4 an
v
P 009 Movj P[@], BB Task debug
Movj P[1], @ More

J1:12.000

e Otheroperations

< main.pro n Debug()
S . m
Tasko | © 001 Start; O Defalt Custom A Collapse] @ LPL'™)
002 Print "MAIN St . 5 0 Q P
003 Int intA=9; rxw
[ un | 3 D P
Taskl 004 R[@] = B[B] ;
m = ' PleUp monitor O Delete I Clear list | = Operation
Task 2 005 Int test_value .
e Variable name Variable value @ Variable
006 SingAreaHandl montter
Task 3 1NgAreanandle .. value 0 K] .
oInts
[ inctive | i i # Point
g 007 While intA<3 B[0] 0 K4 o
v 008 intA=intA4 w N
009 Movj P[@], B8 Task debug
e L
Xqt 010 Movj P[1], @ More

sful |Q Joint |J1:12.000

Other operation buttons introduction

No. Description

@® Collapse or expand the "Default/Custom" area.
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No. Description

Delete the selected line in the variable monitoring
table.

® Clear all content in the variable monitoring table.

& CAUTION

e The maximum number of variables that can be monitored at the same time is 10.

e When using the fixed variable monitoring mode and custom type monitoring mode, it is recommended
to disable the pick monitoring mode to prevent manually added variables from being refreshed when
the selected line in the program text changes.

e Forvariables of custom structure types, pick monitoring is not available.

e Thevalues of system variables, such as I/O type variables, Tool, Wobj, Load, etc., cannot be modified in
the monitoring panel.

e For "Pick Monitoring", during non-runtime, the monitoring object can be changed only after the program
text line is selected; during runtime, the monitoring object cannot be changed.

e Ifthe current scope changes, such as switching to auto mode, switching tasks or programs, the data in
the variable monitoring table may be cleared.

8.3.8 Global Variable Monitor

Click "More" in the auxiliary toolbar to open the More panel, which includes a "Global variable" sub-section,
containing monitoring functions for the global variables of "B/R/D", "PR", "Str variable", "P variable", and "JP
variable".

In the monitoring panel for the above global variables, to modify the variable values, you need to switch to the
"Program" mode.
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More

Global variable

B/R/D PR variable Strvariable P variable JP variable

10 monitor

IN ouT AD DA SysIN SysOUT
Miscellaneous

e Font
Task debug settings

e B/R/Dvariables

This monitoring panel displays data monitoring for "B", "R", and "D" global variables, with a maximum of
256 variables each. Use the page turning button to browse.

In "Program" mode, you can modify the variable values and mark frequently used variables as favorites.
Check "Show Favorites" to refresh the data in the monitoring variable table to show only the marked

variables.

< main.pro DebugC)
J
Task 0 O o001 Start; I B . 5 Q LP[***]
002 Pr S
@ Locate Show Favorites QP
003 A T
[ Run | [ : : D Jp
Task 1 004 ! xgnmaeble ‘r;laulll?eencal Labels Remarks Favorites
Ianiv < B[000] 0 4 g = Operation
Task 2 005 in _
- » B[001] 0 K4 w Q Varlqble
InActive - y monitor
e ! Bl002] 0 N W 4 Points
InActive
i e s (=)
B/R/D
. 08 | soos o & % @ &R/
009 B[005] 0 4 o @ N
Xat 010 v @ More

e PRvariable

The maximum number of "PR" variables is 256, and their data includes X/Y/Z/A/B/C. You can browse
through the data using the up/down and left/right page turning buttons.
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< main.pro Debug C)
mmko O 001 Start; ® e
Variable X Y Z >
002 Prj | ame Q@ P
- PR[000] 0.000 0.000 0.000 0.
003 A
.:Tgl PR[001] 0.000 0.000 0.000 oc || ® P
004 t
= <l PR[002] 0.000 0.000 0.000 0.C || = operation
Task 2 005 r
I PR[003] 0.000 0.000 0.000 0L || g Variable
[ inactive > monitor
Task 3 006 1Y PR[004] 0.000 0.000 0.000 0.
4 Points
lﬂ’-;mz‘ 007 A it} PR[005] 0.000 0.000 0.000 0.
asl
08 PR[006] 0.000 0.000 0.000 0.0
v
009 PR[007] 0.000 0.000 0.000 0. B/R/D
[ Inactive
Xqt v @ More

In "Program" mode, click to modify the variable value, with the following steps:

1. Click "Get current point 1" to get the robot position data for "Reference point 1".
2. Click "Get current point 2" to get the robot position data for "Reference point 2".

3. Click "Calculate offset" to get the difference between the robot position data of "Reference point 1"
and "Reference point 2", which is the value of the PR variable.

4. Click "Save" to apply the modified PR variable value, or click "Cancel" to cancel the current

modification operation.

< main.pro
E |
= © 001 Start; PR[000]
002 Pr Reference point 1
003 A X Y Z
[ Run_| d Q@ Jp
Task 1 004 ! A | e g | xes c | xes 3
= < — Operation
Task 2 005 r Reference point2 @ Get current point 2 )
= > [0) Variable
ks 006 ox (B y e 7 | e monitor
- +Point5
L= 07 A A 8 c
Task 4 _
008 PR[000] @ I Calculate offset| | B PRvariable
v v
008 X | 0.000 Y | 0.000 Z  0.000 B/R/D
Xqt 010 A 0.000 B 0.000 C 0.000 @ More

‘! Monitoring object added successful ’ Q Joint |J1:12.000

e Strvariable
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The maximum number of "Str" variables is 256. You can browse through the data using the page turning

buttons. In "Program" mode, click the corresponding cell to modify the variable value.

main.pro
E
Tasko = © 001 Start; @ P
Variable name  Variable value
002 Pr Q P
- Str[000] asfsd 4
003 A T xn
g . Str[001] o || R P
004 d|
[ inactve | < Str{002] K = Operation
Task 2 005 i
a Str[003] 4 0] Variable
[ inactive | > ] monitor
Task 3 006 31 1 str{004] K4
— 4 Points
007 A it | str{005] K]
Task 4
— $tr[006] 4 EQ Strvariabld
v v :
009 Str[007] K B PRvariable
Xqt 010 @ More

‘! Monitoring object added successful | Q Joint |J1:12.000

e Pvariable

The "P" variables are essentially global position points, with a maximum number limit of 10,000. The
global position point data displayed on this monitoring panel corresponds to the data of the currently
loaded point file in the controller. The displayed data is affected by the LoadPoints instruction. When the
LoadPoints instruction has not been used, the default display is the data of the point file P.pts. After using
the LoadPoints instruction, for example, executing the instruction "LoadPoints "test.pts"", the display will
then show the data of test.pts.

You can browse through the data using the up/down and left/right page turning buttons. This type of
variable cannot be modified.
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< main.pro DEb”gO
001 Start; e
Tasko O ® Locate  C Refresh @ L]
002 Pr Q e
Arm param
= 003 : .1 A ° ¢ L g Q ot
= P[0000] aa 360.320 76.093 809.1 JP]
004 2
s 'l P[0001] bb 330.829 20.058 839.14 | = operation
Task 2 005 r .
P[0002] cc 306.060 28.709 859.74 | g variable
[ nctive | > monitor
Task 3 006 18 P[0003] dd 278.154 34.295 881.0
# Points
W-?;‘ 007 A it} P[0004] 0.000 0.000 0.000
as
008 P[0005] 0.000 0.000 0.000
v v
o P[0006] 0.000 0.000 0.000§ | BB strvariable
Xqt 010 v @ More

e JPvariable

The "JP" variables are essentially global joint points, with a maximum number limit of 10,000. This
monitoring panel displays the data from the joint point file JP.pts.

You can browse through the data using the up/down and left/right page turning buttons. This type of

variable cannot be modified.

< main.pro Deb“go
[ siop |
001 Start;
Task 0 ° @ Locate C Refresh @ Lpr)
002 Pr : Q P[***]
- gnmaeble Labels J1 J2 >
003 A r
%1 JP[0000] 0.000 0.000 Q@ s
004 2
[ inactive | < [ JP[0001] 0.000 0.000 = Operation
Task 2 i
005 I bprooo2) 0.000 0.000 Variable
= > ] monitor
Task 3 006 1 P[0003] 0.000 0.000
: 4 Points
"" . 007 At LP[0004] 0.000 0.000
asl
. 008 JP[0005] 0.000 0.000 JP variable
009 UP[0006] K3 P variable
[ inactive |
Xqt 010 @ More

A& Globalvariable JP reac

8.3.9 1/0 Monitor

Click "More" in the auxiliary toolbar to open the More panel, which includes a "IO monitor" sub-section,
containing "IN", "OUT", "AD", "DA", "SysIn" and "SysOut" types of I/O monitoring functions.
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More

Global variable

B/R/D PR variable Strvariable P variable P variable

10 monitor

IN SysIN SysOUT

Miscellaneous

Task debug sei%rr::gs

able JP reac

e IN/OUT

The "IN" and "OUT" monitoring panels are used to display input and output I/O data and provide the
function to modify the I/O status. Other data such as "Label" and "Remarks" cannot be modified.

< main.pro LRI O
»
© 001 Start; LP[***
el Standard I/O@\/ Decimal @ v W Bit v ) @
002 Pr - ©Q p
- | xg'r"naeble Status  Force Labels Remarks &
m 003 AT JP[***
o In[000] OFF @ 1]
004 | —
< In[001] OFF = Operation
Task2 005 in
i In[002] OFF Variable
> || @ @ monitor
Task 3 006 >18 | In[003] OFF
: + Points
indctie 007 A (Kl | In[004] OFF
Task 4
o In005]  OFF @
v v
009 In[006] OFF JPvariable
:
ik 010 @ More

A& Global variable JP read successfully ‘ 9 Joint |J1:12.000

IN/OUT monitoring panel introduction

No. Description

I/O Type, mainly classified as follows:
e Commonl/O
e Standard /O

e Fieldbus1/O
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No. Description
e Memoryl/O
Data Type, determines the data base of the corresponding I/0O, classified as follows:
e Binary
@
e Decimal
e Hexadecimal
Data type, classified as follows:
e Bit
®
e Byte
e Word
I/O data table, displays specific data and provides the function to modify I/0 status.
I/O status modification
@ 1 Click the ﬁ button in the table to switch the button to h, unlocking the modification
permission;
2. Click the toggle button or = inthe corresponding line of the I/0O table to modify the I/O
status.
e AD/DA

Analog signal data. The monitoring panel only displays the data and does not allow any data

modification.

<  mainpro X ] P’°g’amo
001 Start; @ e
O Reink EtherCAT
002 End:
Variabl Q p
- RE Type Range Status Lat »
A s
AD[000]  Current  0.000~20.000mA 0.000 @ JPr]
< AD[001] Current  0.000~20.000mA 0.000 © Add
> AD[002]  Current  0.000~20.000mA 0.000 = Operation
AD[003]  Current  0.000~20.000mA 0.000 + Adiust
A AD[004] Current  0.000~20.000mA 0.000 parameter
- AD[005]  Current  0.000~20.000mA 0.000 B
Aninnecl Crrwewrmend NNANN. AN NNN-~ A n nnn m AD
N
@ More

A& Project compilation completed, 1 p ‘ Q Joint | J1:0.000
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<  mainpro X ] program @D
001 Start; ® L)
O Rriink EtherCAT
002 End;
Variabl QP
- pE Type Range Status >
A TR
DA[000]  Current  0.000~20.000mA 0.000 @ P
< DA[001]  Current  0.000~20.000mA 0.000 © Add
> DA[002]  Current  0.000~20.000mA 0.000 = Operation
DA[003]  Current  0.000~20.000mA 0.000 + Adiust
A DA004]  Current  0.000~20.000mA 0.000 parameter
- DA[005]  Current  0.000~20.000mA 0.000
nAalnnel Corwevm et NNANN. AN NNNa- A n .nnn g AD
@ More

A Project compilation completed, 1p | 9 Joint | J1:0.000

SysIn/SysOut

System I/O data. The monitoring panel only displays the system |/O data status and does not allow any

status modification.

< main.pro DEbUgO
[ _siop ]
Task 0 005 & . ® Lp
006 S \'{.gnmaeble Status ~ Remarks Py
P[]
007 - SysIn[000] ON Emergency stop
A TEE
m, Sysin[001] ~ OFF  Enable D P
ask 1 008
[ inactive | < SysIn[002] OFF Mode switching (manual/automatic) = Operation
Tesk2 0o SysIn[003] ON Start confirmation signal
ysin \ art confirmation signa Variable
= 010 > . @ monitor
Task 3 SysIn[004] ON Safety door
# Points
L= 011 A Sysin[005]  ON Safety door
Task 4
012 Sysin[006]  OFF ITP100 Enable & sysout
v v
013 =l | SysIn[007] ON =
v
Xqt 014 End; @ More
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< main.pro Debugo
E
Task 0 L Ir Variabl Q LP[***]
ariable
006 sil name Status Remarks Q -
007 - SysOut[000] OFF Soft STO
A TER
R SysOutl001] OFF  Robotbody enable light Q s
ask 1 008
[ insctve | < SysOut[002] OFF . = Operation
Task2 009 SysOut[003] OFF EtherNet1 connection indicator (O -Q
ysOu lon indi e 2 Variable
=2 010 > . — @ monitor
Task 3 SysOut[004] OFF EtherNetl frame (flashing: data pr... -q
. 4 Points
lme“ 011 A SysOut[005] ON EtherNet2 connection indicator (O... =&
as!
012 SysOut[006] OFF EtherNet2 frame (flashing: datapr... =a SysOUT
v v
013 cr | SysOut[007] OFF - SysIN
[ inactive | .
Xqt 014 End; @ More

8.3.10 Modify Point

Click "Point" in the auxiliary to open the point operation panel. The "Modify point" button will be enabled and
clickable when the currently selected line of the program is a motion instruction. If not, the button will be grayed
out and unclickable.

e The "Modify point" button is available in both "Program" and "Debug" modes, for quick replacement of

point data.

< main.pro Debugo
=S 004 R[@] = B[B] ;
= [e] = &le] © Lo
005 Int test_value = B[O] ; Modify
point Q r
006 SingAreaHandle(Wrist == )
[ Run A @ ]
Task1 007 While intA<3
C= . . < = Operation
Task 2 008 intA=intA+1;
Variable
= 009 Movj P[@e],V[30] ] Qmonitor
Task 3
= 010 Movj P[1],v[30], A ] # Points
Task 4
011 Movj P[2],V[38], ] & sysout
v v
012 Movj P[3],V[30], . ] &0 SysIN
[ inactive
Xqt 013 EndWhile; @ More

e When the "Modify point" button is enabled, click the button to open a point modification confirmation
dialog.

e Click "OK" to quickly replace the point data in the motion instruction of the currently selected program
line with the current position data. As shown in the figure, the "P[0]" point data will be replaced with the
current position data after "OK" is clicked.

e Click "cancel" to cancel the current modification operation.
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8.4

Multitasking

Prompt

Are you sure you want to modify the
following points?

P[0],Label name:aa

8.4.1 Task Type and Specification Description

is controlled by Start and
Stop instructions.

until the stop conditions

are met.

and are controlled by
Start and Stop
instructions like the
main task.

Specification Main task Static task Dynamic task Xqt task
The dynamic tasks are
. S . not started ]
Main.pro, which is always | The static tasks are started | . . The xqt task is
) ] ) ] immediately upon
active and is used to immediately upon power- controlled
. power-on of the robot
Task type perform robot motion. It | on of the robot and run separately by the

instructions Xqt,
Halt, and Resume.

Recompilation

1) Restart the controller.
2) Re-save project
configuration
information.

3) Switch from Program
mode to Debug mode.

1) Restart the controller.
2) Re-save project

configuration information.

1) Restart the
controller.

2) Re-save project
configuration
information.

3) Switch from
Program mode to

1) Restart the
controller.

2) Re-save project
configuration
information.

3) Switch from
Program mode to

task

Re-save the project
configuration
information to activate
automatically.

configuration information

to activate automatically.

2) Activate and deactivate

static tasks via the task
debugging panel.

configuration
information to activate
automatically.

2) Activate and
deactivate dynamic

4) Save all. Debug mode. Debug mode.
4) Save all. 4) Save all.
Activation of 1) Re-save the project 1) Re-save the project | 1) Activated via the

xqt instruction and
deactivated via the
quit instruction.

2) Deactivated in
the following
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Specification

Main task

Static task

Dynamic task

Xqt task

tasks via the task
debugging panel.

cases:
@ When re-
decoding the
project.

(@ When any task
returns to the start
line.

(3 When switching
to other control
authority.

Summary: There is no coupling between the activation

and inactivation of each task.

Start/Stop

Started via the Start
button on the main
interface.

1) Automatically started
after activation.

2) If a static task is
configured before restart,
it runs automatically after
restart.

3) Teach pendant:
Stopped by the Deactivate

Started when the main

task starts.

1) Activated and
started via xqt
instruction.

2) After stopping
via halt
instruction, started
again via resume

button on the task instruction.
management interface.
1) Stopped by the Stop
button in the task
management interface.
2) Stopped when an error
1) Stopped when the
occurs on the )
. ) main task stops.
corresponding static task 1) Stopped when
2) PC platform: )
1 st dby the St channel. st 4 by the St the main task
oppe e Sto oppe e Sto
ppecby i P 3) PC platform: Stopped by ppecby P stops.
button on the main button on the task )
the Stop button on the 2) Stopped via the

interface.

2) Stopped upon alarm.

task management
interface.

4) Teach pendant:
Stopped by the Stop
button on the task
management interface.
Note: Reactivating a static
task will start it again.

management interface

when the main task is
deactivated and the
dynamic task is
started.

halt instruction
after xgt task is
activated.

Summary:

1. The task must be active to be subject to start/stop control.

2. Static tasks are not affected by the state of main task.
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Specification

Main task

Static task

Dynamic task

Xqt task

Conditions for

Clear the alarm and re-

statement
debugging

resuming Clear the alarm and . . Clear the alarm and Clear the alarm
] activate the static task or
operation after |restart. ) ) restart. and restart.
synchronize the project.
an alarm
Supported Not supported Supported Not supported
Statement-by- | Summary:

1. When you click the "Step into" button, the main task and dynamic task each run forward by one

line of statement.

2. If youclick the "Step into" button when the current line of the main task is not completed, the

main task continues to run the current line, and the dynamic task runs forward by one line of

statement.

Return to the
start line

Supported. Supports
returning a single task or
all tasks to the start line.

Supported. Supports
returning a single task to
the start line. Operations
are only allowed on that
task.

Supported. Supports
returning a single task
or all tasks to the start
line.

Not supported

Summary: Returning to the start line is allowed only when the task is in the stop or ready state.

8.4.2 Use of Multitasking

In a controller, a "task" refers to a collection of program modules (files) designed to implement a specific

function. This task set consists of an entry module and other interdependent modules. There are 16 tasks in

total: Task 0 is the main task, Tasks 1-14 are dynamic or static tasks, and Task 15 is the xqt task.

The main task is responsible for motion, and the PLC task is responsible for logic. The main task changes motion

in real time based on the data processed by the PLC Task.

& CAUTION

1. The following should not exist in multitasking:

"Industrial Robot Instruction Guide".

4. The PLC loop execution cycle is approximately 10 ms.

e  Motion instructions: Movj, Movl, Movc, Movs, MovAbsJ, Jump, JumpL, Home, IndCMove, Curve.

e  Motion parameter instructions: For details, see "Variable and Instruction Scope" section in the

2. If the above motion instructions are introduced during programming, they will be skipped.

3. From an execution efficiency perspective, task 0 (main task) has the highest efficiency, while tasks task 1
to task 14 (multitasking) have relatively lower efficiency. This is reflected in the fact that task 0 has faster
calculations or I/0 processing than other tasks.

Case 1:

Selective motion based on communication data

Scenario:
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The controller simultaneously executes two tasks:

1. Continuously communicates with external devices, and sets the flag to a corresponding value based on
whether the received data is 201;

2. Continuously execute the motion of Movj P[1] and Movj P[0] selectively based on the flag value.
Design:

Main task: Continuously evaluate a global numeric variable value (e.g., B[4] below) within the loop body, and
execute the corresponding motion based on the value.

PLC task: Continuously communicates with the external devices and sets B[4] to the corresponding value based
on the read result.

Main task: Main.pro
START;
Movj P[0],V[30],Z[0],Tool[0];
L[O]:
If B[4] ==
Movj P[1],V[30],Z[0],Tool[0];
Endlf;
If B[4] ==
Movj P[2],V[30],Z[0],Tool[0];
Endlf;
Goto L[0];

END;

PLC task: Communication.pro
START;
String recv="000000";
While LB[0] <> 1
Open Socket("10.44.97.53",2000,3000, Single,LB[0]);
EndWhile;
L[1]: ##PLC task characteristics, loops continuously, this line can also be removed
Send Port[3000],"hello",String;
L[O]:
Get Port[3000],T[0],Goto L[0];
recv = GetPortbuf(0,100,3000);

If StrToR(recv)==201
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Goto L[1]; ##PLC task characteristics, loops continuously, this line can also be removed

ND;
@ Note

For the aforementioned PLC task

E

e Ifsetasastatic task, the task starts immediately after power-up or re-saving the project configuration,
and is unaffected by start/stop instructions.

e Ifsetasadynamic task, the task starts and stops along with the main task.

e Ifthe task of communicating with external devices is set as an xqt task, add the following at the
beginning of the task 0 program: Xqgt 3,"Communicatin.pro".

8.4.3 Multitasking Alarm

In the alarm list in Appendix I, only main task alarms are listed. For multitasking alarms, the following rules

apply:
Highest bit A-D Second highest bit indicates
(currently only task ID. 0-9 indicate task 0-9,
Ais used) A-F indicate task 10-15. e.g.
Main task 1: 0xA04B
PLC task 1: 0xA14B
PLC task 10: 0xAA4B
Example:

For robot system alarm 0xA130, no corresponding alarm code is found in the appendix, thus it is likely a
multitasking alarm. Check the alarm table "0x0030: Decode error during operation". Since the second highest bit

is 1, 0xA130 is determined to be an alarm for Task 1, and the alarm message is "Decode error during operation".
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9 Monitor

9.1 General Operation Introduction

Several common basic operations on the Mon page are as follows:

e Turn page: Turn pages up and down by clicking the up and down buttons on the scroll bar at the right end
of the figure below.

e Scroll: Scroll up and down by pressing and dragging the scroll bar at the right end of the figure below.

< Global variable
Show Favorites

B

Variable  Numerical Labels Remarks Favorites

name value
R B[052] 0 K4 w
5 B[053] 0 4 w
B[054] 0 K41 w
PR B[055] 0 4 w
String B[056] 0 “ w
’ B[057] 0 K4 w
B[058] 0 4 w
v

9.2 Global Variable Monitor

There are 8 pages for global variables: B variable, R variable, D variable, PR variable, String variable, P variable,
JP variable and Search.

9.2.1 B/R/D Variable

&

Modify: Click the edit button to display the following window, where you can modify the variable value.

< Global variable
Show all | Show Favorites

Variable J|Numerical
HEoe Y=l lLabels Remarks

B[052] q

B[053]

R

Range [0-255]

B[054]

R

B[055]

QR

B[056]

QR

B[057]

R

B[058]

R

(@ Globalvariable JP read successfully | @ Joint |J1:12

Favorites: Click the button in the Favorites column to favorite/unfavorite the variable in the corresponding line.
You can filter the favorited variables by checking "Show Favorites".

-141-



Monitor

InoRobotTP

< Global variable
Show all Show Favorites

\rl]aaﬂ?é)le \l;l;lumeerical Labels Remarks
B[052] 0 (K41

B[053] 0

B[054] 0

B[055]

B[056]

B[057]

B[058]

Showall | Show Favorites

Variable ~ Numerical
REIE Labels

Cie Remarks

B[052] 0 [

B[053] 0 (4]

4 Globalvariable JP read successfully | @ Joint [11:12.00

9.2.2 PR Offset Variable

Favorites
*

*
w
w
w
w
w

Favorites
*
*

- X
“:IZI

| 1% || J1e/xe
Y- || J2e/vr
| 33z || 33+/z+
| J4-/RX- || Ja+/Rx+
[ s5-Rv- | [ s5+/RYS

| J6-/RZ- | | J6+/RZ+

ER
®

b

J2-)Y-
| 13z
[ sa/rec | [[dav/mxe
| Js-/RY- || J5+/RY+

| J6-Rz- | | J6+/RZ+

EBRE<S

£l
®

Click any PR variable to modify. You can directly enter a value or calculate it from two points.

9.2.3 String Variable

Click the edit button in the corresponding string line to change the string value.

InoRobotTP

< Global variable

Variable Variable value

Str[000] asfsd|

Str[001]
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9.2.4 P/JPVariable

Global P/JP position variables in monitoring reflect their current real-time values.

A CAUTION.

1. Unlike the position variables on the programming page, which are the initial points defined in the global
point file, the P/JP values on the monitoring page show the current values. Modifying the points with the
instructions "P="or "JP=" will be reflected here.

2. The monitoring P/JP always displays all points from 0 to 9999. For unused P/JP points, the position

variables still exist with empty values.

3. The refresh specification for position variables is:
= Clicking refresh or switching to this page will trigger the refresh of position variables.
= Position variables are not refreshed in real-time and must be actively refreshed through the above
operations.

4. Position variables cannot be modified in monitoring. To modify the initial values defined in the file, go to
the programming page; to modify memory values without changing the initial values defined in the file,
use the quick monitoring panel on the debugging page.

InoRobotTP

@ Locate C Refresh
P[0000] aa 360.320 809.152  -158.995  -63.752
P[0001] bb 330.829 839.125  -140549  -54.193
P[0002] cc 306.060 859753  -138.792  -49.869
P[0003] dd 278.154 881011  -135777  -42.854
P[0004] 0.000 0.000 0.000 0.000
P[0005] 0.000 0.000 0.000 0.000

P[0006] 0.000 0.000 0.000 0.000
(& Globalvariable P read successfully | @ Joint |J1:12.00

InoRobotTP

@ Locate C Refresh

Vateble ¢ Labels X

P[0000] aa 360.320 809.152  -158995  -63.752

P[0001] bb 330.829 839.125  -140549  -54.193

P[0002] 306.060 850753  -138792  -49.869

P[0003] 278.154 881011  -135777 -42.854

P[0004] 0.000 0.000 0.000 0.000

P[0005] 0.000 0.000 0.000 0.000

P[0006] 0.000 0.000 0.000 0.000

(& Globalvariable P read successfully | @ Joint | J1:12.00
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The left and right arrows at both ends of the variable name are used to scroll through the interface. Scrolling to

the right from the initial interface will show the arm parameters and external axis parameters of the current
variable.

The "Locate" button on the right is used to quickly navigate to the specified point position.

9.2.5 Global Variables Search

For tool frame, workobject frame and load, memory values can be queried. After using instructions to modify the
values, you can query and see the results here.

To perform the query operation, select the type and object, then click "Query".

A CAUTION‘

The page will not refresh when switching.

InoRobotTP

< Global variable Type = Tools Object = Tool[0]

JP

[ J1/x-

Tool[0]:
RobHold:true [ J2%

TFrame: 0.000, 0.000, 0.000, 0.000, 0.000, 0.000

TLoad.Mass: 0.000 | J3/z-
TLoad.Cog: 0.000, 0.000, 0.000

TLoad.Orient: 0.000, 0.000, 0.000 | J4-/Rx- | | Ja+/Rx+
TLoad.Inertia: 0.000, 0.000, 0.000

Search

| J5-RY- || J5+/RY+

| J6-Rz- | | J6+/Rz+

A Globalvariable P read successiully | @ Joint |J1:12.00

9.3 1/0 Monitor

9.3.1 Concept of Robot Bus Addresses

The following describes the concept of the robot bus addresses. The bus addresses of the robot include
standard 1/0s, fieldbus 1/0s, and memory I/Os, as shown below.
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Byte register Word register
Bus input Busoutput  (inputas example) (output as example)
128 bits,
16 bytes, = In0-In127 Out0-Outl 27 InB0-InB15 InW7 - Standard I/0
8words
384 bits,
48 bytes, —  Reserved
24 words )
13,824 bits, 4,096 bits, Field bus 1/O
1,728 bytes, —{ 512 bytes, In512-In4607 | Out512-Outd607 | InB64-InB575 InW32-InW287 | - (default size 256 bytes:
864 words 256 words bit512-bit2559)
8,192 bits,
1,024 bytes, - — Reserved
512 words
1,024 bits,
128 bytes, — | In12800-In13823 nB1600-InB1727 | InW800-InW863 | - Memory /O
64 words

e Standard I/O: Equivalent to digital I/0, i.e., |/O where the switching state is directly associated with the
physical level high or low.

e Fieldbus 1/0: Currently, the fieldbus I/O of the robot refers to the I/0 used by the robot to interact with the
master when the robot is acting as a fieldbus slave.

e Memory I/O: Equivalent to the robot's internal Bool-type variables, used for internal arithmetic.

9.3.2 Use of I/O Monitor

The 10 monitor interface includes six sections: IN, OUT, AD, DA, SysInput, and SysOutput.

‘A CAUTION

Before using AD and DA monitoring, ensure that the IR-Link configuration is correct.

9.3.2.1 IN

1. The input includes common input, standard input, fieldbus input, and memory input, which can be
selected through the drop-down menu, as shown below.
Common input: Indicates inputs with specified label and remark. If the current active project contains
inputs with specified label, these inputs are displayed as common inputs.

For the definitions for standard 1/0, slave fieldbus 1/0, master fieldbus 1/0, and memory /0, see 9.3.1
Concept of Robot Bus Addresses.
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< 10 monitor ‘

Input
Output
AD

DA
Syslnput

SysOutput

(# Globalvariable P read success

Standard 1/0 v

(S TRV

O Bit

Decimal

Standard 1/0
Fieldbusslave /0
Fieldbus master /O

Memory I/0

In[004]
In[005]

In[006]

fully | @ Joint [J1:120

Byte Word

Remarks

2. Each I/O is further divided into three display modes: Bit, Byte, and Word.
The value of 8 bits corresponds to the value of one Byte, and the value of 16 bits corresponds to the value

of one Word. (For example: The I/0 value with bit indexes 0-7 corresponds to the value of InB[0]; the I/0

value with bit indexes 0-15 corresponds to the value of InW[0].)

InoRobotTP

< 10 monitor

Input

Output

AD

DA

Sysinput

SysOutput

(4 Globalvariable P read succes

Standard I/0 v o Bit

Decimal

Variable
name

In[003]

Status Force Labels
OFF

In[004] OFF
In[005] OFF
In[006]

In[007]

In[008]

In[009]

sfuly | @ Joint | J1:12.00¢

Remarks

3. When you choose to display an input by bit, the status may be ON or OFF depending on the return value,
1 for ON, 0 for OFF, ON in green, and OFF in red.

4. Inputs displayed by byte and word can further be displayed in decimal, binary, or hexadecimal. The

default display format is "Decimal".
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< 10 monitor Standard /0 ||| Decimal

Input Variable Decimal

name Remarks

Output In[003] Binary

In[004] Hexadecimal

AD

In[005]

Be In[006]

Sysinput In[007]
In[008]
SysOutput
In[009]

A Globalvariable P read successfully | @) Joint |J1:12.¢

5. When you choose to display an input by bit, the "Force" column is displayed. In the figure below, areas 1, 2
and 3 respectively indicate the lock button, variable status bar, and force switch button. Clicking the lock
button can switch the status between "Locked" and "Unlocked". When the lock button is in the unlocked
status, you can click the "Force" toggle button to switch to force. At this time, you can double-click the
"Status" column to change the status of the value.

InoRobotTP

< 10 monitor Standard /0 v | Decimal v O Bit

Input Variable

e Status Ez%rce Labels Remarks

Output In[000] ON =1 @
In[001] OFF

AD
In[002]

Sysinput In[004]

In[005]
SysOutput
In[006]

A Globalvariable P read successfully | @) Joint | J1:12.

6. Column description:
Status: Displays the current status. Specifically, for standard 1/0 inputs, the signal value can be toggled by
a single click to its opposite state.
Force: The status of the input signal is determined by the external source by default. However, IN can be
changed to "Forced" status using the "Force" switch. Then the signal can be forced to ON or OFF.
Labels: The "Label" string in the project 10 label corresponding to the I/O variable name;
Remarks: The "Remarks" string in the project 1/O label corresponding to the I/O variable name.
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@ Note

AlLIN variables can be viewed on the debugging page. "Variable Monitor" can be monitored in the list (for

details, see the "Variable Monitor" section).

Enter debug mode, click "Variable Monitor", check the "Pick" option; or select "Custom", enter the variable
name, click "Add" and then the variable is automatically displayed in the list of "Variable Monitor" objects.

9.3.2.2 OUT

The operation on the outputs is generally similar to that on the inputs.

1. Similar to the input, the value of 8 bits corresponds to the value of one Byte, and the value of 16 bits
corresponds to the value of one Word.

2. For Out Bit, when the I/O is displayed in orange, it indicates no control authority, and the ON/OFF status
cannot be changed by double-clicking. When the 1/0 is displayed in blue, the status can be switched by
double-clicking.

InoRobotTP

Setlenioy Standard /O Decimal O Bit Byte

Input Variable J1-/X- J1+/X+
Sore Status Labels Remarks ‘ / ‘ / ‘

Output out(024]  OFF = | a2y || J2epv |

Out[025] ‘ J3-/Z- H 3+/Z+ ‘
AD
Out[026] \ J4-/RX- H J4+/RX+

oA 0out[027] | J5/RY- | | J5+/R+

Sysinput Out[028]

Out[029]
SysOutput
0Out[030]

A Globalvariable P read successfully | @ Joint | J1:12.00¢

3. For writable status of Out Byte and Out Word, it differs slightly from Out Bit. For example: a. For OutB[000],
it consists of Out[000] to Out[007]. Therefore, if any of Out[000] to Out[007] are mapped, the value of
OutB[000] cannot be modified via the page. b. Based on the above example a, for OutW[000], it consists of
OutB[000] and OutB[001]. Since OutB[000] is non-modifiable, when changing the value of OutW[000]
triggers a modification of OutB[000], it will result in an error and the modification will not take effect.
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< 10 monitor Standard /O Decimal it © Byte

Input Variable
name

Output OutB[000]

Remarks

OutB[001]
AD

0OutB[002]

D2 OutB[003]

Sysinput OutB[004]
OutB[005]

SysOutput
OutB[006]

OutB[000]

Numbe

Decimal
system

Value Decimal
Binary

Hexadecimal

@ Note

You can monitor the OUT variables in the monitor in the debug mode (for details, see the description of the
Monitor function in section 8.3.7 Variable Monitor).

Enter debug mode, click "Variable Monitor", check the "Pick" option; or select "Custom", enter the variable
name, click "Add" and then the variable is automatically displayed in the list of "Variable Monitor" objects.

9.3.2.3 AD/DA

e Output type: It indicates that an analog signal is current or voltage.

e Range: Analog signal range. Every analog port has several selection ranges according to IR-Link or
EtherCAT product models.

e Status: An analog parameter value. When it is a voltage signal, the unit is V; When it is a current signal, it is
measured in mA. Click the status to directly modify the status value.

e DAswitch: It determines whether a DA status value is valid. You can change the status by clicking the
switch.

e Label: Displays the label set in the project.

e Remark: Displays the remarks set in the project.
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A CAUTION

Labels and remarks cannot be modified here, please modify them in the project.

9.3.2.4 System1/0O

InoRobotTP

< 10 monitor

Input
Output
AD

DA
SysInput

SysOutput

Variable
name

SysIn[000]
SysIn[001]
SysIn[002]
SysIn[003]
SysIn[004]
SysIn[005]
SysIn[006]

SysIn[007]

Preadsuccessfully | @ Joint

InoRobotTP

< 10 monitor

Input

Output

AD

DA

Sysinput

SysOutput

Variable
name

SysOut[000]
SysOut[001]
SysOut[002]
SysOut[003]
SysOut[004]
SysOut[005]
SysOut[006]

SysOut[007]

&G ariable P read successfully | @ Joint

Status

Status

OFF

Remarks

Emergency stop

Enable

Mode switching (manual/automatic)
Start confirmation signal

Safety door

Safety door

ITP100 Enable

Remarks
Soft STO

Robot body enable light

EtherNetl connection indicator (ON: connec... =&
EtherNetl frame (flashing: data present/con...
EtherNet2 connection indicator (ON: connec... =a

EtherNet2 frame (flashing: data present/con...

JL/X- || J1#/x+

2pY- || J2e/vr

For the IRCB10 controller, System |/Os are In[0] to In[2] that are linked to emergency stop, enable function and

mode switching respectively and displayed on the IN/OUT interface.

For the IRCB300, IRCB100 and IRCB500 controllers, System I/Os have a separate SyslO interface with 16 inputs
and 16 outputs as follows:

System 1/Os of IRCB300/IRCB100 controller

Input Function Output Function
SysIn[0] Emergency stop SysOut[0] System running indication
SysIn[1] Enable SysOut[1] System error indicator
Sysin[2] Switch mode SysOut[2] System enabled indication
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(Manual/Auto)

EtherNetl connection

indication
SysIn[3 - SysOut[3
ysints] y 3] On: Connected
Off: Disconnected
EtherNetl frame
transmission indication
. Flashing: Data is being
Safety Door-Triggered )
Sysin[4] SysOut[4] transmitted
Stop Mode
Solid ON: Connected, but
no data is being
transmitted
EtherNet2 connection
Safety Door-Triggered indication
SysIn[5] SysOut[5]
Stop Mode On: Connected
Off: Disconnected
EtherNet2 frame
transmission indication
Flashing: Data is being
SysIn[6] ITP100 enabled SysOut[6] transmitted
Solid ON: Connected, but
no data is being
transmitted
SysIn[7] - SysOut[7] -
o Manipulator enabled
SysIn[8] Dual circuit enable SysOut[8] o
indicator
SysIn[9] - SysOut[9] -
SysIn[10] - SysOut[10] -
SysiIn[11] - SysOut[11] -
SysIn[12] - SysOut[12] -
SysIn[13] - SysOut[13] -
SysiIn[14] - SysOut[14] -
SysIn[15] - SysOut[15] -
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System 1/Os of IRCB500 controller
Input Function Output Function
SysIn[0] Emergency stop SysOut[0] Soft STO
Manipulator enabled
SysIn[1] Enable SysOut[1] o
indicator
Switch mode
Sysin[2] SysOut[2] -
(Manual/Auto)
EtherNetl connection
indication
SysIn[3] Start confirmation signal [ SysOut[3]
On: Connected
Off: Disconnected
EtherNetl frame
transmission indication
. Flashing: Data is being
Safety Door-Triggered )
SysiIn[4] SysOut[4] transmitted
Stop Mode
Solid ON: Connected, but
no data is being
transmitted
EtherNet2 connection
Safety Door-Triggered indication
SysIn[5] SysOut[5]
Stop Mode On: Connected
Off: Disconnected
EtherNet2 frame
transmission indication
Flashing: Data is being
SysIn[6] ITP100 enabled SysOut[6] transmitted
Solid ON: Connected, but
no data is being
transmitted
SysIn[7] - SysOut[7] -
SysIn[8] - SysOut[8] -
SysIn[9] - SysOut[9] -
SysIn[10] - SysOut[10] -
SysIn[11] - SysOut[11] -
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Sysin[12] - SysOut[12] -
SysIn[13] - SysOut[13] -
SysIn[14] - SysOut[14] -
SysIn[15] - SysOut[15] -

9.3.2.5 Meaning of Colors in I/0O Monitor

In the I/O monitor, the variable names are differentiated by colors: blue, orange and black, respectively.

e Blue: Indicates standard 1/Os connected to the actual device or bus I/Os assigned with an address.

e Orange: Indicates outputs which have been occupied and for which the control permissions is not RC_

ACTIVE. The status of such outputs cannot be changed through monitoring interface or instructions.

e Black: Indicates I/Os that meet the following conditions:

1. Standard I/Os not connected to the actual device or bus I/Os not assigned with an address.

2. Outputs which have not been occupied and for which the control permissions is RC_ ACTIVE.

@ Note

1. The orange display has a higher priority than blue and black. When an 1/0 is displayed in orange, if you
want to know whether the I/0 has blue or black attributes, you can infer based on the color of the I/0s
before and after it.

2. Control permission of output signal

Control
o Note

Permission
Indicates that it is occupied by the RC system. That is, Out is bound to a system function. In this

RC_STATIC | case, the output signal is related to the function only and the signal status cannot be manually
changed.

RC ACTIVE Indicates that it is under normal RC control. In this case, the signal is normally controlled. For

B example, you can change the signal in "IO Monitor" or using the Set instruction.
PLC_ACTIVE |Indicates thatitis under PLC control status.

9.4 Communication Status

9.4.1 Equipment Connection
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Monitor

InoRobotTP

< Communicatio
n status

Device Name
connected

EtherNetl
Bus

communication EtherNet2

Controller USB
Memory card
EtherCAT1

IR-link1

‘ Q Joint | J1:12.000

(# Globalvariable P read successfully

- X

Status
| J1x- || Jne/xe
Dynamic 1P:10.69.86.123
2 || 2wy
Network cable not connected
| Bz || Bz+
Device not connected
| Ja/RX- | | Ja+/Rx+
Connected and successf... =a
| J5/RY- | | J5+/R+
Communication normal
| J6-/RZ- | | J6+/RZ+

Device not configured

o
®

You can monitor the status of the system hardware, as shown below.

Name

Status type

EtherNetl

Network cable not connected

Dynamic [P: XX.XX.XX.XX or Static IP: XX.XX.XX.XX

Disabled

Undefined

Information acquisition failed

EtherNet2

Network cable not connected

Static IP: 192.168.23.25

Disabled

Undefined

Information acquisition failed

Controller USB

Device not connected

Connected and successfully mounted

Connected but failed to mount

Undefined

Information acquisition failed

SD card

Device not connected

Connected and successfully mounted

Connected but failed to mount
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Name Status type

Undefined

Information acquisition failed

Communication OK

Slave disconnected

Network cable not connected

EtherCAT1 Non-EtherCAT device connected

Disabled

Undefined

Information acquisition failed

Communication OK

Slave disconnected

Network cable not connected

IR-Link1 Non-IR-Link device connected

Disabled

Undefined

Information acquisition failed

*Controller USB: The USB on the controller is the controller USB; for the controller USB, the USB drive must be in
FAT32, EXT2, or EXT3 format to be successfully loaded.

9.4.2 Bus Monitoring

On the "Monitor" > "Communication status" > "Bus communication" page, Modbus TCP, EtherNet/IP, EtherCAT,
and MC buses can be displayed.

9.4.2.1 Modbus
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Monitor

InoRobotTP

< Communicatio
n status

Device
connected

Bus
communication

Modbus | Ethernet/IP
ModbusRTU status:
ModbusTCP status:
Slave port: 502

ModbusTCP connection status:

No. IP

(# Globalvariable P read successfully | @ Joint |J1:12.00

Profinet

Connection status
Disconnected
Disconnected

Disconnected

| 1% || J1e/xe

- || J2e v
| 33z || 33+/z+
| Ja-/Rx- | | Ja+/Rx+
| J5-/RY- || Js+/RY+
| J6-/RZ- | | J6+/RZ+

| [
© |

[2

This page displays the Modbus connection status. Once the page is activated, it refreshes the active status and
connection status in real time:

1. The top of the page shows whether Modbus-RTU is active, followed by whether Modbus TCP is active and

the port of the slave connection (default is 502).

2. Modbus TCP can connect up to 16 masters, displaying the IP address and port of the master.

3. The alarm specifications for Modbus TCP are as follows: If the connection is disconnected by the master,
no alarm will be triggered. If the network cable is unplugged, an alarm "Eth1 physical network link

disconnected" or "Eth2 physical network link disconnected" will be triggered.

9.4.2.2 EtherNet/IP

InoRobotTP

B | 2

< Communicatio
n status

Device
connected

Bus
communication

EtherNet/IP slave status:

Modbus | Ethernet/IP EtherCAT = MC

Not activated

Profinet

OFF

| 1% || Jie/xe

Y- || J2e/vr

| 33z || 33+/z+
| J4/RX- || Ja+/Rx+ |
| J5-RY- || J5+/RY+

| J6-Rz- | | J6+/RZ+

L3
o |

BB

This page displays the EtherNet/IP connection status. Once the page is activated, it refreshes the active status
and connection status in real time.

It shows whether the EtherNet/IP slave is activated, the port number of the slave, and the connection status of
EtherNet/IP. It can connect up to one EtherNet/IP master, displaying the IP address and port of the master in

connected status.

9.4.2.3 EtherCAT
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InoRobotTP

B | &

< Communicatio

n status Modbus  Ethernet/IP EtherCAT

Device

connected EtherCAT slave status:

Bus
communication

MC  Profinet

Not activated

J1-/X-

J2-/Y-

J3-/Z-

J4-[RX- /

This page displays the EtherCAT connection status. Once the page is activated, it refreshes the active status and

connection status in real time:
e Displays whether EtherCAT is active.

e Displays whether EtherCAT is connected.

9.4.2.4 MC

InoRobotTP

B | 2

< Communicatio

n status Modbus = Ethernet/IP EtherCAT

Device

connected MC status: Not activated

Bus
communication No.

MC remote address
1 192.168.0.1:6000
2 192.168.0.1:6001
3 192.168.0.1:6002

4 192.168.0.1:6003

MC Profinet

Connection status

Disconnected

Disconnected

Disconnected

Disconnected

Auto
reconnect

NO

NO

NO

NO

This page displays the master connection status when the robot acts as an MC slave:

When the master is not connected, four default master configurations are displayed by default. When the master

is connected, a green dot is displayed. The MC function supports four master connections.

9.5 Servo Status

In the servo status panel, click the refresh button in the top right corner to refresh the servo parameters (data is

not updated at the time you enter the servo status panel by clicking; you need to click the refresh button to

update the data). The panel also provides read and write functions for servo parameters at the top.
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InoRobotTP

< Servo status

Read/Write servo parameters Reset encoder
. : [ [ e
Parameter = HOB33 Value Read Write _—

2 ERrr

J3 R
00 Motor model H0000 ‘ J4-/RX- H J4+/RX+

Ja 01 Non-standard servo ... H0002 ‘ J5-/RY- H J5+/RY+

02 Encoder software ver... =@ H0004

|
|
No. Value Parameter name Remarks H J3+/2+ ‘
|
|
Jo+/Rz+ |

J5
03 MCU software version H0100

04 FPGA software versio... H0101

05 Software version: H0107
\g Project compilation completed, 1 p ‘ Q Joint

About servo parameter read and write: The currently provided function code for servo parameter read and write
is HOB33. It enables writing values to select the desired servo fault record entry for querying.

9.6 Work Condition Monitor

Through the work condition monitor interface, you can monitor the current, average load, overload rate, and
overheat rate of each joint of the robot.

InoRobotTP

< Work condition
monitor Reset

Current Current (Current value percentage) Max value percentage

Average load J 8 | 0.00% 7.69%
rate

2 | 0.00% 9.54% B3-/z-

J4-/RX-

3 | 0.00 29.36%
J4 | 0.00% 9.78%
| 0.00 9.18%

| 0.00% 11.43%

(& Project compilation completed, 1p.... | @ Joint | J1:1

Current and average load belong to current protection, overheat rate and overload rate belong to temperature
rise protection. For details, see 12.6 Current Protection and Temperature Rise Protection.
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10  Settings

10.1 Robot Settings

The robot settings include structural parameters, reduction ratio, coupling parameters, etc., and need to be
configured in the manufacturer mode.

< Robot settings

IR-520-100Z242S3
Structural L1 550.000 mm L2 450.000 mm
parameters

L3 0.000 mm P 25.000 mm/r

Reduction ratio

p
Coupling
parameters

NOVANCE

-

Internal q'q,' "

compensation il B
L2 L 2

L3 :

A CAUTION

Robot settings are of great significance. Please contact the manufacturer if you need to change them.

10.2 Zero Point Settings

Zero point settings include "Absolute zero", "Work origin", and "Zero point calibration" (zero point calibration is
only for SCARA robots).

10.2.1 Setting the Absolute Zero Point

The following figure shows the "Absolute zero" setting interface. Settings are finished in the following two steps:

1. Adjust a robot joint to zero position using the teach pendant. Click the "Get value for single axis" button,
and the encoder values are displayed in the editing box of the panel.

2. Press the emergency stop button and click the "Save" button.
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< Zero point

settings J1 O
Absolute zero 20
Work origin 30
Zero point Ja 0
calibration

Get value for single axis

Get value for single axis
Get value for single axis

Get value for single axis

Get current value of all axis

Refresh

The J1-J6 encoder numeral range supported

by the teaching software is -2147483648 to +2147483647. If the

encoder readings are too large at the zero point of the robot, it is recommended to clear the number of encoder

turns and re-perform operations according to the preceding steps. For the operation to clear the number of

encoder turns, see related servo and encoder guides.

10.2.2 Setting the Work Origin

Different from the zero point, the work origin

is a user-defined position variable that can be used in the program.

You can set up to five work origins and save them into variables Home[0] to Home[4]. You can manually enter

the coordinates of the work origin. Alternatively, you can click and hold the "Move to point" button to move the

robot to the work origin, and release the button to stop the motion. Click "Get current value" to automatically

get the zero point coordinates, then click "Save" to save the origin, as shown in the figure below.

< Zero point
settings Work origin0 | Work originl = Work origin2 = Work origin3 = Work origin 4
Absolute zero Joint value
Work origin J1 0.000 ° J2 0.000 ° J3 0.000 °
1=

Zero point J41 0.000
Ll External axis value
Zero Point Ref E1 0.000 E2 0.000 E3 0.000

E4 0.000 ES5 0.000 E6 0.000

More Move to point Get current value Refresh

10.2.2.1 Triggering Signal Output when Approaching Work Origin

Function Overview: When the robot approaches a certain work origin, an signal is outputted.
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Usage: Click the "More" button to configure the output signal trigger settings. The parameters are described
below.

1. Work mode: There are three work modes, including:

(@ Disable auto-recognition and don't signal: This function is disabled.

@ Enable automatic recognition J1-J6, and send a signal when approaching the origin: It only detects
whether the manipulator axes fall within the error range of the origin. If yes, the corresponding Out signal
is set to ON.

® Enable automatic recognition J1-J6, E1-E6, and send a signal when approaching the origin: When both
the manipulator axes and external axes fall within the error range of the origin, the corresponding Out
signal is set to ON.

2. Associated Out: Specify the number of the Out signal. The range is -1, or Out[0]-Out[127], or Out[512]-
Out[4607].

3. Offset range of axes and external axes: Set the offset range for each axis. The range is £[0.01-10].

& CAUTION

e Thisfunction can only be used in Edit, Manager and Manufacturer modes.

e When an axis is set as an independent axis, the motion of the axis is controlled only by independent axis
instructions (IndCMove, IndReset, IndSpeed). Motion instructions using the Home point function will not
take effect on the axis.

e Ifan Out port number is set in this function, and the work mode is set to mode @ or mode 3, an alarm
will be triggered when another function attempts to set this port number. Clear the alarm and set a new
Out port number.

o Ifthe set Out port number is used by other functions, the alarm will also be triggered. Clear the alarm
and set an unused Out port number.

e Ifthe Home instruction is used in the project file and the parameters related to the Home instruction are
modified after running is suspended, the modification will not trigger a recompilation. If the modified
line is before the running line or after the start line, the start line number and running line number are
not affected. If the modified line is between the running line and the start line, the start line number and
running line number are not affected, but the robot still moves according to the original planned
trajectory during the actual execution of the program. This means that the modified Home instruction-
related parameters will not take effect until the next execution of the instruction.

10.2.3 Zero Point Calibration

10.2.3.1 Four-Axis Zero Point Calibration

This function is applicable only to SCARA robots.

In practice, the SCARA robots may lose the zero point due to collision with hard objects, improperly parameter
settings, and etc., affecting their absolute accuracy. It is also possible that the points that have been taught
cannot be used. The zero point calibration function is developed to solve the problem of zero point loss.
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& CAUTION

All axes are zeroed by means of automated collision stops. The stops for the J1 and J2 axes are hardware limit
stops, while the J3 and J4 axes require additional calibration jig. In addition, due to the structure of the robot,
the home operation for the J3 and J4 axes must be done at the same time.

10.2.3.1.1 Preparation

1. Reference position: The homing of all axes depends on the reference position. The reference positions of
J1and J2 axes are the positive and negative hardware limit stops, and the reference positions of J3 and J4
axes are limit rings. Before homing, ensure that the positive and negative hardware limit stops on J1 and
J2, and the limit ring on J3 have not been changed from the factory settings.

2. Before zeroing the J3 and J4 axes, install the homing calibration jig first.

3. Remove the fixture to avoid entanglement of the air tubes etc., which otherwise may lead to mistaken
assumption that the reference positions are reached.

4. Remove any objects between the current position and the positive limit to ensure that there is no
interference.

Installation of the homing calibration jig for J3 and J4:

Two types of jigs, positioning block and positioning column are required, as shown below.

osifioning
.block positioning
column

Release the brake of the J3 axis, run the lead screw to a proper position where the positioning block can be

easily stuck on the lead screw, as shown below. Then move the J3 axis slowly in the forward direction by hand.
When the positioning block hits the spline nut or the spline nut housing, the zero point of the J3 axis is reached,
as shown on the right in the following figure.

Positioning . - Positioning
block | block

Fix the positioning columns on the forearm and the limit rings, as shown on the left in the following figure.
(Ensure that the two columns do not collide with each other to leave space for homing calibration of J3 and J4.)
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Positioning
column

10.2.3.1.2 Homing Steps

1. Log in to InoRobotLab as administrator or manufacturer.

2. Open the homing page.
Settings > Zero point settings > Zero point calibration

< ggtfgnpc:nt 1. Select the calibration
g . . . Parameter reset
axis and direction.

Absolute zero 1 o

Horkorigin 2. Perform homing calibration.
Zero point )
calibration <O start homing

3. Apply calibration. Apply calibration value

Axis Current zero Zero point
calibration point calibration value
J1 0 -

3. Select an axis.
Choose the axis you want to calibrate from the "Select the calibration axis and direction" drop-down list.

A CAUTION

The zeroing motion direction of all axes is positive.

4. Enter the homing mode.
Turn on the "Perform homing calibration" switch.

(a) If the software prompts lack of parameters, reset parameters under the manufacturer's guidance.

In normal circumstances, for new manufactured robot, the system does not lack parameters and can enter

the homing mode normally. However, in the following two cases:
* For robot systems that have been manufactured before S03.21R
= For robot systems that have been manufactured after S03.21R and that have lost homing calibration

parameters due to flashing
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In the above two situations, it is impossible to enter the homing mode. The following message is
displayed: "Missing parameters, please reset parameters under the manufacturer's guidance."

< ggt’t?npzi“ Missing parameters, please reset them under the guidance of
& the manufacturer *ter reset
Absolute zero " .
el 2. Perform homing calibration. (|
Zero point )
calibration <O start homing

Apply calibration value

Zero Point Repair 3. Apply calibration.

Axis Current zero Zero point
calibration point calibration value
J1 0

* The homing calibration function is not available for the robot systems that have been manufactured
before S03.21R. (The manufacturer only keeps the parameters of the new robot systems.)

= |f the robot systems have been manufactured after S03.21R, contact the manufacturer to reset the
parameters. (Ask for the parameters from the manufacturer, enter the parameters for the corresponding
axis in the "Parameter reset" dialog and click "OK" and save the configuration. Then you can continue with

the zero point calibration function.)

Parameter reset X

Modify these parameters with caution! Modify these
parameters only when the robot failed to enter the homing
mode and you are prompted to do so.

0 J2 0

Ja 0

Cancel

* If you cannot determine whether the robot system is manufactured before or after S03.21R, contact the
manufacturer to check if the parameters are kept. If the manufacturer has kept the parameters, get the

parameters and do as described above.

(b) When the system is switched to homing mode and the multi-turn value of the encoder exceeds 2,000, a
warning pops up and emergency stop is triggered. In this case, you need to restart the controller and

perform the homing operation again.
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4 Ze“? poin The encoder has a too large multi-turn value for the current axis and the multi-turn value has
settings been automatically cleared. Please restart the controller and enter the homing mode again. ster reset
Absolute zero i1 v
Work origin . . .
2. Perform homing calibration. (|
Zero point -
calibration O start homing

Zero Point Repair Apply calibration value

3. Apply calibration.
Axis Current zero Zero point
calibration point calibration value
J1 0 -

(c) When switched to homing mode, the robot servo will be automatically enabled.

5. Homing

For example, select J2+ axis and start homing.

’& CAUTION.

To ensure accuracy, the homing calibration is slow and may take several minutes. Please wait patiently
for the status feedback. (If you want save time, you can manually teach the robot to be around 10° away
from the hardware limit before starting homing calibration.)

@ Stop homing

When the calibration is complete, a message "Homing successful" is displayed and the alignment value is
updated. See the figure below.
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< g:{t?npgmt 1. Select the calibration
g . i Parameter reset
axis and direction.

Absolute zero

J1 v
B 2. Perform homing calibration. @)
Zero point - ;
calibration < Starthoming  Homing successful

Zero Point Repair Apply calibration value

3. Apply calibration.

Axis Current zero Zero point
calibration point calibration value
J1 0 0

6. Update the zero point.
Put the robot in emergency stop mode and then click "Apply".

In the pop-up dialog, click "Yes". The calibration value will then be applied to replace the current zero
point.

Prompt

Please ensure that the limit position
has been reached. t should also be
noted that after saving the zero point,
the point in the program may no longer
be suitable. Do you want to continue?
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< Zero point
settings

Absolute zero

Work origin

Zero point
calibration

Zero Point Repair

1. Select the calibration

. . . Parameter reset
axis and direction.

J1 v

2. Perform homing calibration.

< Start homing

3. Apply calibration. Apply calibration value

Axis Current zero Zero point
calibration point calibration value
J 0 -

< Zero point
settings

Absolute zero

Work origin

Zero point
calibration

Zero Point Repair

Get value for single axis
Get value for single axis
Get value for single axis

Get value for single axis

Get current value of all axis Refresh

y entered Homing mode ‘Q Joint | J1:

If you click "Apply" without being in emergency stop mode, a pop-up prompt will appear. See the figure

below.
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< Zero point

settings o The controller needs to be in the emergency stop status. N Parameter reset
Absolute zero " 9 Y
Work origin . . .
g 2. Perform homing calibration.
Zero point ) )
calib?a[ion < Starthoming  Homing successful

3. Apply calibration. Apply calibration value

Axis Current zero Zero point
calibration point calibration value
J2 0 0

A Thecontrollerneedsto beinthee Wobj & | X
- J

7. Check the zero point.

After updating the system zero point, check the result.

10.2.3.1.3 Notes

1. To zero the J3 and J4 axes, install the homing calibration jig first.

2. Before homing, ensure that the positive and negative hardware limit stops on J1 and J2, and the limit ring
on J3 have not been changed from the factory settings. The homing calibration is accurate only if they are
the same with factory defaults.

3. Remove the fixture to avoid entanglement of the air tubes etc., which otherwise may lead to mistaken
assumption that the reference positions are reached.

4. The zeroing motion direction of all axes is positive. Remove any objects between the zero point and the
positive limit to ensure that there is no interference.

5. Automatic homing calibration applies to a single axis. If you want zero multiple axes, zero them one by
one.

6. If the software prompts "Missing parameters", reset parameters under the manufacturer's guidance.

7. If the multi-turn value of the encoder exceeds 2000, a warning pops up and emergency stop is triggered. In
this case, you need to restart the controller and perform the homing operation again.

8. After updating the system zero point, check the result.

10.3 Installation Parameters Settings

You can configure the arm load parameters and the installation form of the robot in the installation parameters
page.

10.3.1 Setting the Tools

Steps
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Select "Settings" > "Installation parameters" >"Tools", as shown below. You can set the tool parameters,
including tool frame and tool load parameters. Also, you can calibrate the tool frame with the
"Calibration" button.

The tool parameters include RobHold, TFrame, and tool load parameters.
The RobHold parameter determines whether the tool is gripped by the robot.

The TFrame parameters include the value of position parameters X, Y, and Z in mm, and the value of
orientation parameters A, B, and C in degrees (°).

The tool load parameters include mass, center of gravity (CoG), orientation, and inertia.
The mass is the weight of the load in kg.

The center of gravity is the X, Y, and Z coordinates of the mass center relative to the object frame of the
load to be tuned, in mm.

The orientation is the A, B, C coordinates of the mass center relative to the object frame of the load to be
tuned, in degrees (°).

Theinertia is the moment of inertia of the load around the X, Y, and Z axes of its CoG frame, in kg- mZ.

A CAUTION

Enter the tool load parameters correctly as they affect the accuracy and stability of the robot motion.

< Installation

parameters Tooll v Calibration Reset Copy
Tools
Tool notes

Wobj Remarks View the diagram -
Load Robot holds tool (RobHold)

RobHold @)
Arm load Tool frame (TFrame)
E [’ X 0.000 mm Y 0.000 mm Z 0.000 mm

A 0.000 ° B 0.000 ° C 0.000 ° v

Auto warm-up

o Refresh

] @ Joint |11:0000

The number range of the tool frame is 0 to 15. Tool0 is used when no tool is mounted (end flange) and is
the default tool number (default parameters cannot be changed). Al other 15 frames except ToolO frame
can be calibrated based on the actual tool mounted.

The tool frame can be divided into TCP (Tool Center Point) and ECP (External Control Point). The following
describes the tool calibration method according to the different tool types.

Calibration of the grip tool frame in TCP mode

After tools such as grippers, nozzles, or welding gun are installed at the end of the robot, it is necessary to
calibrate the tool frame before use to determine the relative relationship between the working position
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and orientation of the tool and the robot base frame. This allows you to program and control the position
and orientation of the end tool.

e The calibration methods for the grip tool include direct method, three-point TCP method, and three-point
TCP+ZX method. The following provides a detailed description of each method.

Method Description Applicable scenario
Direct method Directly enter the frame parameters. Frame parameters are known.
3-point TCP Position values of the tool frame need

Obtain the tool position by three points. )
method to be manually calibrated.

3-point TCP+ZX | Obtain the tool position by three points and then the Position and orientation of the tool

method tool orientation by three more points. frame need to be manually calibrated.

Direct method

If you know the values of the tool frame, you can select direct method, enter the values and save them.

< Installation
parameters Tooll v Calibration Reset
Tools
Tool notes
Wobj Remarks View the diagram -
Robot holds tool (RobHold)
Load
RobHold @)
Arm load
Tool frame (TFrame)
Environmental X 0.000 mm Y 0.000 mm  Z 0.000 mm
parameters
A 0.000 ° B 0.000 ° C 0.000 ° v
Auto warm-up
. Refresh

A Successfully entered Homing mode l 9 Joint | J1:0.000

3-point method

This method is applicable to scenarios where it is only needed to get the TCP position, without the tool
orientation.

After installing the tool at the end of the robot, perform the following steps.
1. Select the tool to be calibrated, and click the "Calibration" button to enter the calibration page.

2. Control robot motion so that the TCP is aligned with the reference point in direction @, select point 1
and then click "Get point".

3. Control robot motion so that the TCP is aligned with the reference point in direction @, select point 2
and then click "Get point".

4. Control robot motion so that the TCP is aligned with the reference pointin direction 3, select point 3
and then click "Get point".
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5. Click "Calculate" to obtain the calibration result.

6. Click "Apply" to record the calibration result and complete the calibration.

Grip tool calibration X Close
. . The direction of the tool is
Tool frame: Tool1 Method = 3-point TCP V| the same as that of the

Point Status  Operation

Movj v Execute motion
Point 1 - Get point
X 0.000 A0.000 £10.000 £40.000
Point 2 - Getpoint vy oo B0.000 £20.000 £50.000
Point 3 B Getpoint | 20-000 €0.000 £30.000 £60.000

Calibration result:
X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000 Calculate

Cancel Apply

3-point TCP+ZX method

This method is applicable to scenarios where both the TCP position and the TCP orientation need to be

obtained.

Three more points are taken to calibrate the orientation of the tool frame on the basis of 3-point TCP
method. The Z extension point and the reference point compose the Z direction of the tool frame. The X
and Z extension points compose the X direction of the tool frame. The Y direction is obtained from the Z
and X directions by the right-hand rule. See the figure below.

Tool coordinate system

Datum point

X-direction extension

Z-direction extension \

The steps are as follows.
1. Select the tool to be calibrated, and click the "Calibration" button to enter the calibration page.

2. Control robot motion so that the TCP is aligned with the reference point in direction @, select point 1
and then click "Get point".
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3. Control robot motion so that the TCP is aligned with the reference point in direction @, select point 2
and then click "Get point".

4. Control robot motion so that the TCP is aligned with the reference point in direction 3, select point 3
and then click "Get point".

5. Control robot motion, select the TCP at any moment as the datum point and click "Get point".

6. Control robot motion so that the tool extends by a distance in Z direction, select the Z extension
point and click "Get point".

7. Control robot motion so that the tool extends by a distance in X direction, select the X extension
point and click "Get point".

8. Click "Calculate" to obtain the calibration result.

9. Click "Apply" to record the calibration result and complete the calibration.

Grip tool calibration X Close

Tool frame:Tooll Method | 3-point TCP+ZX v

I

Point Status  Operation

Movj v Execute motion
Point 1 - Get point
Point 2 - Get point
Point 3 - Get point X 0.000 A0.000 E10.000 E40.000
- . Y0.000 B0.000 E20.000 E50.000
Dat... =a = Get point
Z0.000 C0.000 E30.000 E60.000
Point Z - Get point
Point X+ - Get point

Cancel Apply

Precautions for calibration of grip tool

e TCP: Tool center point, which is used as a reference point for measuring the arrival position of the robot.
The tool endpoint is generally taken as the TCP and its direction can be freely defined.

e The orientations of the three points taken shall vary as much as possible. An orientation difference of at
least 20 degrees is recommended.

e After the calibration is complete, the error parameter will be displayed. It is generally accepted that the
maximum error should be less than the absolute accuracy of the manipulator by + 0.1 mm. If the error is
too large, it is recommended to calibrate again using new points.

e When the tool end of SCARA and Delta robots is coaxial with the robot's end axis (i.e., only Z direction
values are available), it is not possible to find the Z-direction position parameter of this tool frame by the
three-point TCP method.

Calibration of the external fixed tool frame in ECP mode

The tool is fixed in the world frame. When the robot grips a work object for operation, it is necessary to
calibrate the frame of an external tool in order to determine the working position and orientation of that
tool in the world frame. In this way, you can precisely control the work object to reach the end of the tool.
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For calibration of the external fixed tool, set the grip property of the tool (RobHold) to "False". The

calibration method for the external fixed tool is similar to that for the grip tool, including direct method,

known tool 1-point TCP, known tool 1-point TCP+ZX, unknown tool 3-point TCP, and unknown tool 3-

point TCP+ZX. The reference frame of the external fixed tool is the world frame. The following describes

the three calibration methods.

Method

Description

Applicable scenario

Direct method

Directly enter the frame
parameters.

Frame parameters are known.

Known tool 1-point TCP

The currently active grip tool has
been calibrated. In this case,
calibrate the position of the
external fixed tool by one point.

Position values of the tool frame
need to be manually calibrated.

Known tool 1-point TCP+ZX

The currently active grip tool has
been calibrated. In this case,
calibrate the position of the
external fixed tool by one point,
and the orientation by two more

points.

Position and orientation values of
the tool frame need to be manually
calibrated.

Unknown tool 3-point TCP

The currently active grip tool is
unknown. In this case, calibrate the
position of the external fixed tool
by three points.

Position values of the tool frame

need to be manually calibrated.

Unknown tool 3-point TCP+ZX

The currently active grip tool is
unknown. In this case, calibrate the
position of the external fixed tool
by three points, and the orientation
by the datum point and two more
points.

Position and orientation values of
the tool frame need to be manually
calibrated.

Direct method

If you know the values of the external tool frame, you can select direct method, enter the values and save

them.
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Calibration Reset

< Installation
parameters Tooll v
‘ Tools
Tool notes
Wobj Remarks View the diagram
Robot holds tool (RobHold)
Load
RobHold @)
Arm load
Tool frame (TFrame)
Environmental X 0.000 mm Y 0.000 mm  Z 0.000 mm
parameters

A 0.000 ° B 0.000 °
Auto warm-up

v

A Successfully entered Homing mode l Q Joint | J1:0.000

Known tool 1-point TCP

End flange

S

Grip tool

n
.
«
b )
b )
/ &
’

External fixed tool

This method is applicable to scenarios where it is only needed to obtain the position of the fixed tool,
without the orientation, when the frame of the grip tool is known.

Refresh

Fix the external tool relative to the world frame, install the grip tool at the end of the robot and calibrate

the tool, and then perform the following steps.

1. Select the tool to be calibrated (must not be the same with the grip tool number), and click the

"Calibration" button to enter the calibration page.

2. As shown in the preceding figure, control the robot motion to align the TCP of the grip tool with the

ECP (External Control Point) of the external fixed tool. After the alignment, select point 1 and click

"Get point" button.

3. Click "Calculate" to obtain the calibration result.

4. Click "Apply" to record the tool calibration result and complete the calibration.

Known tool 1-point TCP+ZX

This method is applicable to scenarios where it is needed to obtain both the position and orientation of

the fixed tool, when the frame of the grip tool is known.
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Fix the external tool relative to the world frame, install the grip tool at the end of the robot and calibrate

the tool, and then perform the following steps.

1.

5.

6.

Select the tool to be calibrated (must not be the same with the grip tool number), and click the
"Calibration" button to enter the calibration page.

. Control the robot motion to align the TCP of the grip tool with the ECP (External Control Point) of the

external fixed tool. Select point 1 and click "Get point".

. Select the calibration point in the Z+ direction of the external fixed tool, control the robot to move for

a distance, select point Z+, and click "Get point".

. Select the calibration point in the X+ direction of the external fixed tool, control the robot to move for

a distance, select point X+, and click "Get point".
Click "Calculate" to obtain the calibration result.

Click "Apply" to record the calibration result and complete the calibration.

Unknown tool 3-point TCP

This method is applicable to scenarios where it is only needed to obtain the position of the fixed tool,

without the orientation, when the frame of the grip tool is unknown.

The external tool is fixed relative to the world frame, and the parameters of the grip tool installed at the

end flange of the robot are unknown. The operation process of this calibration method is basically the

same as the "3-point" calibration of the grip tool. In the "unknown tool 3-point TCP" calibration, the ECP

of the external fixed tool is used as the reference point and aligned with the TCP of the grip tool.

Unknown tool 3-point TCP+ZX

This method is applicable to scenarios where it is needed to obtain both the position and orientation of

the fixed tool, when the frame of the grip tool is unknown.

The external tool is fixed relative to the world frame, and the parameters of the grip tool installed at the

end flange of the robot are unknown. Perform the following steps.

1.

6.

7.

Select the tool to be calibrated (must not be the same with the grip tool number), and click the
"Calibration" button to enter the calibration page.

. Modify the point 1, point 2, and point 3 in the way as described in relation to the "unknown tool 3-

point TCP method".

. Get the datum point for calculation the position of external fixed tool, control the robot motion align

the TCP of the grip tool with the ECP of the external fixed tool. Select datum point and click "Get
point".

. Select the calibration point in the Z+ direction of the external fixed tool, control the robot to move for

a distance, select point Z+, and click "Get point".

. Select the calibration point in the X+ direction of the external fixed tool, control the robot to move for

a distance, select point X+, and click "Get point".
Click "Calculate" to obtain the calibration result.

Click "Apply" to record the calibration result and complete the calibration.

Precautions for calibration of external fixed tool:

e ECP: ECPisthe center point of the external fixed tool, and the reference frame of the external fixed tool is

the world frame.
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The orientations of the three points taken shall vary as much as possible. An orientation difference of at
least 20 degrees is recommended.

After the calibration is complete, the error parameter will be displayed. It is generally accepted that the
maximum error should be less than the absolute accuracy of the manipulator by + 0.1 mm. If the error is
too large, it is recommended to calibrate again using new points.

Except for the direct method, other calibration methods need to calibrate the external fixed tool using the
grip tool.

The "Tool load" parameter set for the external fixed tool is also the load parameter of the active grip
workobiject.

10.3.2 Setting the Workobject

Steps

Select "Settings" > "Installation parameters" > "Wobj", as shown below, where you can set and calibrate the

workobject frame.

The workobject parameters include RobHold, UFFix, UFMec, UFrame, and OFrame.
The RobHold parameter sets whether the workobject is gripped by the robot.

The UFFix parameter sets whether the user frame is fixed relative to the world frame (when not fixed, it can
move with certain unit).

The UFMec parameter sets the mechanical unit associated with the frame.

The UFrame parameters include the value of position parameters X, Y, and Z in mm, and the value of
orientation parameters A, B, and C in degrees (°).

The OFrame parameters include the value of position parameters X, Y, and Z in mm, and the value of
orientation parameters A, B, and C in degrees (°).

< Installation
parameters Wobjl v Calibration Reset Copy

Tools
Workobject notes

Wobj Remarks View the diagram _
Robot holds workobject (RobHold)
Load
RobHold
Arm load

Is fixed user frame (UFFix)

urrix @)

Mechanical unit (UFMec)

m

Auto warm-up v

. Refresh

lQ Joint |J1:0.000

The number range of the workobject frame is 0 to 15. Wobj0 is the default value (default parameters

cannot be changed) and coincides with the world frame. All other 15 frames except Wobj0 frame can be
calibrated according to requirements.

Calibration of the non-grip workobject frame in TCP mode

The workobject frame is a user-defined frame.
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e The workobject frame can be set arbitrarily and is generally set on specific objects, such as a workbench or
a conveyor. Before using the workobject frame, calibration is required.

e When the non-grip workobject is calibrated, the active tool should be grip tool that has been calibrated.
You also need to change the grip attribute of the workobject (RobHold) to "False" and save the change.

e Each frameincludes the user frame (UFrame) and the workobject frame (OFrame). The user frame can be
calibrated by direct method, 3-point method, and rotation method. The workobject frame can be
calibrated by direct method and 3-point method.

Method Description Applicable scenario

) Directly enter the frame
Direct method Frame parameters are known.

parameters.

. Calibrate the user frame using three | Values of the user frame need to be
UFrame 3-point method

points. manually calibrated.

Make marks on the turnplate. Aturnplate is provided and the user

UFrame rotation method Rotate the turnplate and get points | frame is located at the center of the

for teaching. turnplate.

) Calibrate the workobject frame Values of the workobject frame
OFrame 3-point method

using three points. need to be manually calibrated.

Direct method

If you know the values of the user frame or workobject frame, you can select direct method, enter the

values and save them.

Bew | 28 (Bey Maes AEn
< REBH Wobijl v IRE e
In
| - urmec a
an AR 4245%(UFrame)
BEAR X -208.658 mm Y -28573 mm Z 751585 mm
FRBH A -116.609 B 52.826 C 10.235 N
EEujs T{+4%45%(OFrame)
REEE X 0.000 mm Y 0.000 mm Z 0.000 mm =
A 0.000 ’ B 0.000 ¢ C 0.000 ¢
Bl RF

J6 30.000

Q@ xwen

J16.788 J28.263 J3 4.000 J4 30.000 J5 28.000

UFrame/OFrame 3-point method
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Z axisk

X axis
XX
XY @
Y/axis « R

User coordinate defined points
ORG: Origin
XX: Point on X-axis
XY: Point on X-Y plane

Follow the steps below.

1. Set RobHold to "False", click the "Calibration" button to enter the calibration page, and select
"Three-point method".

2. Get the origin ORG of the frame, select the user point O/workobject point O, and click "Get point".

3. Take a point XX in the positive direction of the X-axis of the user frame, select user point X+/
workobject point X+, and click "Get point".

4. Take a point XY in the Y+ direction of the XY plane of the frame, select user point Y+/workobject point
Y+, and click "Get point".

5. Click "Calculate" to obtain the calibration result.

6. Click "Apply" to record the calibration result and complete the calibration.

Grip tool calibration X Close
. - The direction of the tool is
Tool frame: Tooll Method 3-point TCP V' the same as that of the

Point Status  Operation

Movj v Execute motion
Point 1 - Get point
X0.000 A0.000 £10.000 £40.000
Point 2 - Getpoint vy oo B0.000 £20.000 E50.000
Point 3 i Getpoint | 20000 €0.000 £30.000 £6 0.000

Calibration result:
X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000 Calculate

Cancel Apply

A& Successfully entered Homing mode

UFrame rotation method
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Rotation direction

Follow the steps below.

1. Set RobHold to "False", click the "Calibration" button to enter the calibration page, and select
"Rotation method".

2. Mark a fixed point on the turnplate, align the TCP with this mark, select user point 1 and click "Get
point".

3. Rotate the turnplate by an angle, align the TCP with this mark again, select user point 2 and click
"Get point".

4. Rotate the turnplate by a random angle again, align the TCP with this mark again, select user point 3
and click "Get point".

5. Click "Calculate" to obtain the calibration result.

6. Click "Apply" to record the calibration result and complete the calibration.

External workobject calibration X Close
Workobject . : - User o Target e
frame: Wobjl Active toolTooll calibration Three-poin...\/ calibration Three-poin...\/
Point Status  Operat... : a
. ) Movj v Execute motion
User...-q - Get point
user...=q - Get point
user...=a _ Get point X0.000 A0.000 E10.000 E40.000
I ) Y 0.000 B 0.000 E20.000 ES0.000
Wobj..za - Get point
Z0.000 C0.000 E30.000 E60.000
Wob..:za - Get point
Wob..=a - Get point
v
Cancel Apply

A Enable dynamic brake
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Precautions for calibration

e Inthe 3-point method, the point 1 is not directly on the Y axis, but is a point in the XY plane that moves a
distance from the start point 0 in the positive direction of the Y axis. In this way, the point 1 indirectly
defines the Y-axis. Finally, the Z axis is obtained through the right-hand rule.

e For SCARA and Delta robots, if the component of the Z direction of the user frame in the Z direction of the
base frame is negative, the software will automatically reverse the Z and Y directions of the user frame,
leaving the X direction unchanged.

e Each grip workobject frame includes a user frame (UFrame) and a workobject/target frame (OFrame). The
reference frame of the UFrame is the world frame of the robot. The reference frame of the OFrame is the
user frame.

Calibration of the grip workobject frame in ECP mode

e When the non-grip workobject is calibrated, the active tool should be an external fixed tool that has been
calibrated. You also need to change the grip attribute of the workobject (RobHold) to "True" and save the
change.

e Both the user frame and the workobject frame can be calibrated by direct method and 3-point method.

Method Description Applicable scenario

) Directly enter the frame
Direct method Frame parameters are known.
parameters.

) ) Values of the user/workobject
) Calibrate the user/workobject
3-point method ) ) frame need to be manually

frame using three points. )
calibrated.

Direct method

If you know the values of the user frame or workobject/target frame, you can select direct method, enter
the values and save them.

< Installation

parameters Wobjl v Calibration Reset Copy
Tools
urmec a
Wobj User frame (UFrame)
X' 0.000 mm Y 0.000 mm Z 0.000 mm
Load
A 0.000 ° B 0.000 ° C 0.000 °
sl Workobject frame (OFrame)
Environmen X 0.000 mm Y 0.000 mm  Z 0.000 mm =
Y
A 0.000 ° B 0.000 ° C 0.000 °
Auto warm-up

. Refresh

UFrame/OFrame 3-point method

The 3-point calibration process for the grip workobject is basically the same as that for the non-grip
workobject described above. However, the calibration for the grip workobject requires the use of external
fixed workobject for point acquisition.
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Precautions for calibration of grip workobject

e Select the external fixed tool as the currently active tool and the grip workobject to be calibrated as the
currently active workobject. It is recommended to clear the parameters of the workobject and change the
grip attribute to "True" before entering the calibration page.

e Each grip workobject frame includes a user frame (UFrame) and a workobject/target frame (OFrame). The
reference frame of the user UFrame is the flange of the robot. The reference frame of the OFrame is the
user frame.

Non-fixed user frame

For non-fixed user frame, see 10.4.6.2 External Axis Coordination.

10.3.3 Setting the Load
You can set load parameters to improve the accuracy and stability of robot motion.
Steps

Select "Settings" > "Installation parameters" > "Load", as shown below.

< Installation
parameters Load0 v Reset
Tools
Load notes
Wobj Remarks ew the diagram _
Load Mass
Mass 0.000 kg Load tuning
Arm load .
Center of gravity (CoG)
Zrllizi s X | 0.000 mm Y 0.00C mm  Z 0.00C mm
parameters
Orientation

v

. Refresh

e Theload numberrangeis 0 to 15. Load0 is the default value (default parameters cannot be changed).
LoadO indicates no load. All other 15 loads except load0 can be configured as required.

e Load parameters include mass, center of gravity (CoG), orientation, and inertia.
e The massis the weight of the load in kg.

e The center of gravity is the X, Y, and Z coordinates of the mass center relative to the object frame of the
load to be tuned, in mm.

e Theorientationis the A, B, C coordinates of the mass center relative to the object frame of the load to be
tuned, in degrees (°).

e Theinertia is the moment of inertia of the load around the X, Y, and Z axes of its CoG frame, in kg mZ.

e Pay attention to the unit of the load parameter and ensure that the input parameters are correct.
Otherwise, the accuracy and stability of the robot will be degraded.

Results
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After setting and saving, you can check whether the accuracy and stability of the robot are improved by

capturing the trajectory of the robot end.

10.3.4 Setting the Arm Load

The arm load is 0 by default. After setting, click the "Save" button in the upper right corner to make the setting
take effect.

Parameters:

Mass: Defines the weight of the load in kg.

X, Y, Z: Define the coordinates of the load's centroid relative to the flange frame, in mm.

A, B, C: Define the orientations of the load, currently not supported.

IX, 1Y, 1Z: Define the moment of inertia of the load around the X, Y, and Z axes of its CoG frame, in kg- m2.

Pay attention to the unit of the load parameter and ensure that the input parameters are correct. Failure to
do so may result in false collision detection alarms, cycle times that are too long or too short, or current
anomalies.

For a SCARA robot, you can set the joints with load on arm to joints #1 and #2, and for a 6-axis robot, you

can set the joints with load on arm to joints #1, #2, and #4.

< Installation

parameters Arm1 v
Tools
Mass

Wobj Mass 0.000 kg | View the diagram _
Load Arm load frame (AFrame)

X' 0.000 mm Y 0.000 mm Z 0.000 mm
Arm load

A 0.000 @ B! 0.000 g C| 0.000 °

Environmental

parameters Rotational inertia

IX| 0.000 K-m? 1Y 0.000 K-m? 1Z 0.000 K-m? =

Auto warm-up

. Refresh

10.3.5 Setting the Environmental Parameters

Enter the real temperature of the site where the robot is installed and save the settings. Click "Save" in the upper

right corner to make settings take effect. When you check the "Temperature calibration", temperature calibration

is enabled. Enter the temperature value and click "Save" to perform the temperature calibration. After the

calibration is complete, the calibrated temperatures of the axes are displayed.
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& CAUTION

e When temperature calibration is not performed, the Overheat rate monitoring function will be
automatically turned off. If this function is needed, calibrate the temperature properly. Before
calibration, ensure that the robot is powered off for at least 4 hours.

e After the encoder temperature calibration is done for the first time, there is no need to recalibrate during

subsequent robot flashing and upgrading. After the motor encoder is replaced, recalibration is required.

e Theenvironmental parameters are used for temperature rise protection. Currently, only some robot
models support this function. For detailed robot models, see 12.6.2 Temperature Rise Protection.

< Installation
parameters

3 Note: 1. When temperature calibration is not performed, the "Work condition monitor >
Overheat rate" function will be automatically turned off. If this function is needed,
Tools please calibrate the temperature. Before calibration, please ensure that the robot is
powered off for at least 4 hours.
2. After the encoder temperature calibration is completed for the first time, calibration
Wobj is not required again in case of system flashing or upgrade. In case of motor encoder
replacement, calibration is required again.

Load
Ambient temperature: | 25.000 °C

Arm load Temperature around the robot manipulator, 5°C to 40°C

Fe Status:Not calibrated

parameters

Temperature calibration

Auto warm-up

v Refresh

10.3.6 Setting the Installation Form

Select the installation form according to the actual conditions. Save the selection and restart the controller to
make the selection take effect.

Set the installation form as shown below.
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< Installation

parameters d@ Form Settings = form detection

Installation Installation

Installation form Floor-mounted | | Ceiling-mounted

Wall mounted facing upwards

Wall mounted facing downwards

Wall mounted facing inwards

N

Wall mounted facing outwards

Custom

As shown in the figure below, when selecting the "Custom" installation form, correctly input the alpha and beta
installation angles (unit: °). Alpha is the rotation angle around the X-axis of the fixed frame, and beta is the
rotation angle around the Y-axis of the fixed frame. The settable range for alpha and beta is -180° to +180°.

Installation _ '
< arameters Installation Installation
. lI[O Form Settings form detection

Installation form

Floor-mounted Ceiling-mounted

Wall mounted facing upwards

Wall mounted facing downwards

Wall mounted facing inwards

Wall mounted facing outwards

alnha ' 0 ° heta 0

e Theinstallation form function applies only to the 6-axis robots.

e Selecting an installation form other than "Floor-mounted" may reduce the performance and accuracy of
the robot.

e This setting affects the robot motion. Ensure that the setting is consistent with the actual condition.

10.3.7 Setting Auto Warm-up

The automatic warm-up function with multiple policies is implemented to solve the torque overlimit/excessive

tracking error caused by high friction when the robot is cold.
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< Installation
parameters Warm-up policy = Only considerwarm...
Tools
Wobsj Axis No J1 2 3
Load Axis temperature threshold (°C) 10 (0~100)
Arm load Warm-up time (min) 5 (1~60)
Environmental Initial warm-up speed (%) 75 (10 ~100)
parameters
Re-warm up interval (min) 20 (1 ~240)

< main.pro Debugo
[ inish } .
Task0 001 Start; ® P
: - "
002 Print "hello world!"; Q r
003 . A
mmyy © 003 End; X @ e
Task 1
= < = Operation
Task 2
Variable
[ inactive | > @ monitor
Task 3 .
_¢_ AdeSt
[ inactive | A parameter
Task 4
v v
[ inactive |
Xqt @ More

Warm-up speed status and speed display

You can set the warm-up policy, axis warm-up parameters (axis number, axis temperature threshold), and robot
warm-up parameters (warm-up time, initial warm-up speed, and re-warm up interval).

Parameter Description

e Close: Disables the function

e  Only consider warm-up time: The automatic warm-up is performed only according to the
robot warm-up parameters (warm-up time, initial warm-up speed, and re-warm up

Warm-up interval).

policy e Consider axis temperature and warm-up time: The automatic warm-up is performed only
according to the axis warm-up parameters and robot warm-up parameters.
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Parameter Description
A CAUTION
When the robot does not support temperature rise protection function, this option is not
displayed.
When the temperature threshold of the selected axis is reached, the automatic warm-up stops.
Axis number & CAUTION
Axes with an overheat rate of 0 are grayed by default.
e When the predicted temperature of the selected axis reaches the set threshold, the current
speed switches to the global speed.
e Ifthe predicted temperature of the robot axis is greater than or equal to the set threshold
Axis when the robot starts, the robot starts running at the global speed.
temperature
treshotd ||| A\ CAUTION

Calculation method of predicted axis temperature: Overheat rate of the axis * temperature
threshold (110°C) of the axis.

Warm-up time

When the actual robot running time reaches the set time, the robot switches to run at the global
speed.

Initial warm-up

The initial speed when the robot performs automatic warm-up. If the global speed set is smaller
than the initial warm-up speed, the robot runs at the global speed; otherwise, it runs at the

speed i
initial warm-up speed.
If the robot is stopped during automatic warm-up and started again within this interval, the
robot continues to warm up at the speed it was stopped. If the robot is started again when this
Re-warm up interval is exceeded, the robot starts running again at the initial warm up speed. This interval
interval includes the power failure time. In case of power failure, the configuration file is loaded and the
robot is restarted. If the stop time is within the re-warm up interval, the actual initial warm-up
speed will be the same with the actual global speed before restart.
Steps

Example of parameter settings

Parameter Value

Warm-up policy

Consider axis temperature and warmup time

Axis No.

JI:R, J2:*,J3: %, J4: S, J5: S, J6: *
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Parameter Value
Axis temperature threshold (°C) 10
Warm-up time (min) 10
Initial warm-up speed (%) 75
Re-warm up interval (min) 20

1) The temperature of J1 is detected. If the temperature is greater than or equal to 10°C, the automatic warm-up
is not performed. The robot motion speed is the same as when this function is not enabled. Otherwise, proceed
to the next step.

2) The robot starts running at a 75% initial warm-up speed. The speed will be increased evenly to the global
speed set within 10 minutes. If the temperature of J1 reaches 10°C within 10 minutes, the robot switches to run
at the global speed set.

3) Run the robot for four minutes and then stop it. If the robot is started again within 20 minutes, the robot
continues to warm up for six minutes starting from the speed it was stopped. If the robot is started again after 20
minutes, it will warm up for ten minutes again starting from the 75% initial warm-up speed.

& CAUTION

e Automatic warm-up takes effect only when in automatic mode and when the motion instruction is
executed.

e When automatic warm-up is performed, a warm-up status prompt will be displayed.

e During automatic warm-up, the robot increases the speed evenly every 30 seconds and reaches the
global speed set within the configured warm-up time.

e When the "Consider axis temperature and warm-up time" option is selected, ensure that the robot
supports the temperature protection function and has finished temperature calibration.

e After you save the warm-up parameter settings, the robot starts warm-up with the parameters set.
e User, administrator and manufacture all have access to set the warm-up parameters.
e The external axis unit does not support the automatic warm-up function.

e This function does not support control via bus and API.

10.4 Peripheral Configuration

10.4.1 Fieldbus Switch Settings

Fieldbus switch settings are divided into two types: robot as "Slave" or "Master".

10.4.1.1 Slave

You can switch on or off five types of buses including Modbus, EtherNet/IP, EtherCAT, MC, and PROFINET, and
configure the bus parameters.
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A CAUTION

Only one fieldbus can be activated at a time.

(1) Modbus settings

e Modbus-RTU and Modbus TCP functions of the robot controller can be enabled simultaneously without
conflict.

e Regardless of Modbus-RTU or Modbus TCP, the robot controller can only be configured as Modbus slave,

not as Modbus master on teach pendant and InoRobotLab programing platform.
Steps

Click "Settings" > "Peripheral configuration" > "Fieldbus switch settings" > "Modbus", as shown below.

< Peripheral_
configuration Modbus | Ethernet/IP | EtherCAT || MC | Profinet Slave v
Fieldbus switch
el Whether to activate Modbus RTU
i Status:  OFF .
allocation =
/O mapping COM configuration Slave configuration
settings Station
€ Baud rate 4800 v '
number
IRLink settings
Parity check | None v Frame 0
interval (ms)
Mechanical unit
configuration Data bit 8 v Timeout (s) | 0.0
Project No. o
configuration Chran hit 1

v Save

a Prompt: System configuration file s | Q Joint | J1:0.000

e Toggle the switch and click "Save" to turn on or off the Modbus-RTU and Modbus TCP functions.

e Inthe Modbus-RTU function, the frame interval depends on the baud rate. The larger the baud rate, the
smaller the frame interval. If the baud rate is changed, the frame interval will be automatically changed
accordingly.

e Inthe Modbus TCP function, the port number is fixed to 502 and the frame interval can be set as needed.

e The order of toggle switch operation and parameter setting is not limited. The settings are saved to the
controller only when you click the "Save" button.

Results

After the configuration is complete, you can verify the configuration through communication with the Modbus

client.
Note

For details on the use of Modbus functions, see "Modbus User Guide of Inovance Robot" or contact the

manufacturer.

(2) EtherNet/IP settings

-188-



Settings

You can enable or disable the EtherNet/IP slave function by toggling the switch and clicking the "Save" button.
The interface also displays the port number and connection status of the slave. When a master is connected, the
indicator is green. The IP address and port number of the master are displayed.

B | & @2 @ a Qs & 4= @
< Peripheral

conflguratlon Modbus Ethernet/IP EtherCAT MC Profinet Slave v
Fieldbus switch

seitnes EtherNet/IP slave [ @)

Address

allocation EtherNet/IP slave status: Not activated

1/0 mapping

settings

IRLink settings

Mechanical unit
configuration

Project No.
configuration

v

|! Prompt: System configuration files ]Q Joint | J1:0.000

For details on the use of EtherNet/IP functions, see "EtherNet/IP User Guide of Inovance Robot" or contact the

manufacturer.

(3) EtherCAT settings

The EtherCAT function is optional. It can only be used on controllers that support the EtherCAT function.
e You can enable or disable the EtherCAT slave function and configure the related parameters.

e You can enable or disable the EtherCAT slave function by toggling the switch and clicking the "Save"
button. You can also configure the alias of the slave and the maximum number of dropped frames.

e Theinterface also displays the connection status of the EtherCAT slave. When no connection exists, the

indicator is red. When a master is connected, the indicator is green.

The following table lists the properties of the EtherCAT slave:

EtherCAT slave property Description

The Link status of the port, where a value of 0 for the corresponding bit indicates

LinkDown, and 1 indicates LinkUp.

PHY-Link status .
BitO: status of port 0

Bitl: status of port 1

Actual slave status

1: Init (initialization status)
EtherCAT device state

. 2: PreOP (pre-operational status)
machine

4: SafeOP (safe operational status)

8: OP (operational status)
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EtherCAT slave property

Description

Communication error code

Communication error code, uploaded by MCU. The controller triggers the
corresponding alarm if communication error code exists.

AL status code

Application layer status code, uploaded by MCU

Port0 invalid frame count

Invalid frame count received on port 0, uploaded by MCU

Port0 RX error count

Error frame count received on port 0, uploaded by MCU

Portl invalid frame count

Invalid frame count received on port 1, uploaded by MCU

Portl RX error count

Error frame count received on port 1, uploaded by MCU

Port0 forwarded RX error
count

Forwarded error frame count on port 0, uploaded by MCU

Portl forwarded RX error
count

Forwarded error frame count on port 1, uploaded by MCU

ECAT processing unit error
count

Data frame processing unit error count, uploaded by MCU

PDI error count

PDI error count, uploaded by MCU

Port0 link loss count

Link loss count on port 0, uploaded by MCU

Portl link loss count

Link loss count on port 1, uploaded by MCU

Sync lost count

Accumulated frame loss count on slave, uploaded by MCU

Site name configured by

MCU uploads the site name configured by the master.

master
ESC Version ESC version information, uploaded by MCU
XML version XML version information, uploaded by MCU

Software version

Software version number, uploaded by MCU

1. After the alias is modified, the robot needs to be powered on again to make the modification take

effect.
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< Peripheral

configuration Modbus = Ethemet/IP = EtherCAT =~ MC  Profinet Slave Vv
Fieldbus switch
el EtherCAT slave Not activated
Address
allocation Station alias: 1 —
/0 mapping Max dropped frames: | 8
settings
IRLink settings EtherCAT slave property Value
PHY-Link status 0x00
Mechanical unit h . hi
configuration EtherCAT device state machine 0x01
Project No. Communication error code 0x00 -
configuration Al ctatic ende nxnn

2. For controllers with safety function, the interface has options for data link enhancement switch and
XML reset switch. For both switches to take effect, the robot needs to be powered on again.

TO
69% Puwo =
Q Y A /) 1= .

< Peripheral
configuration Modbus = Ethemet/lP  EtherCAT = MC  Profinet Slave Vv
‘ Fieldbus switch
el EtherCAT slave Not activated
Address
allocation Station alias: 1 =
1/0 mapping Max dropped frames: | 8
settings
IRLink settings EtherCAT slave property Value
PHY-Link status 0x00
Mechanical unit . i
configuration EtherCAT device state machine 0x01
Project No. Communication error code 0x00 -
configuration Al ctatiic eode nxnn

min or Manufacturer authori ‘ Q Joint | J1:32.021

(4) MC settings

You can activate the MC function of the robot controller. The robot acts as a slave.
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< Peripheral
configuration Modbus  EtherNet/IP | EtherCAT | MC  PROFINET Slave Vv
Fieldbus switch
settings MC @ Activate
Address MC remote address
allocation
. Connection Connection Auto
1/0 mapping No. IP-address Port switch status  reconnect
settings
1 192.168.0.1 6000
IR-Link settings
2 192.168.0.1 6001
Mechanical unit
configuration 3 192.168.0.1 6002
Project No. 4 192.168.0.1 6003
configuration
. New connection Disconnect

|Q Project compilation completed, 1 p | Q Joint |JI:

Steps

e Asshown above, select a connection item in the list to establish a connection or break the current
connection.

e In contrast to the previous three protocols, the MC function can be enabled or disabled directly through
the toggle switch. The interface displays the IP address, port number, connection switch, connection
status, and automatic re-connection switch of the four masters. You can establish a connection to the
master by entering the IP address and port number of the master and then clicking the "New connection”
button.

Select a connection item and click "Disconnect" button to disconnect the controller from the external MC.

A CAUTION

After the master connection is successful, the IP and port numbers of the master cannot be modified. The auto

re-connect option can be checked only when the master connection is successful. When the auto re-connect
option is checked, the IP address, port number, and connection switch cannot be modified.

For details on the use of MC functions, see the "MC Communication Guide between Mitsubishi PLC and Inovance

Robot" or contact the manufacturer.

(5) PROFINET settings

To use this function, the controlled must be installed with an external PROFINET slave expansion card.
e Itallowsyou to configure the PROFINET slave function of the robot.

e Youcan enable or disable the PROFINET slave function by toggling the switch and clicking the "Save"
button.

e Theinterface also displays the IP address, subnet mask, MAC address, software version number, and
master connection status of the PROFINET slave expansion card. When not connected, the status is
displayed as "Disconnect". When a master is connected, it displays "Connected".
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< Peripheral
configuration Modbus = Etheret/IP  EtherCAT = MC  Profinet Slave Vv

Fieldbus switch
settings Profinet Not activated
Address .
allocation PROHNE;%XPMS'O“ Details
1/0 mapping IP address -
settings

Subnet mask --
IRLink settings

MAC address -
Mechanical unit
configuration Version -
Project No. Connection status Disconnected

configuration
% Before use, please read Remote Control User Guide for instructions on use of special
v types of buses.

Q—’\rir'lm:vrfe1.~m|mn,t|m,—'rfsm,h.'mll.'ve |Q Joint | J1:32.021

For details on the use of PROFINET functions, see the "PROFINET Communication Guide between Siemens PLC

and Inovance Robot" or contact the manufacturer.

10.4.1.2 Master

When the robot acts as the master, currently only three functions are available, including the "Import
configuration file", "EtherCAT slave status management", and "EtherNet/IP slave status management" functions.

¢ Peripheral
configuration Import config || EtherCAT | Ethernet/IP Master v/

Fieldbus switch
settings

Address

allocation - . -
& Import configuration file

1/0 mapping
settings

IRLink settings

Mechanical unit
configuration

Project No.
configuration

IQ Admin or Manufacturer authority re IQ Joint
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IR-Link settings

Mechanical unit
configuration

Project No.
configuration

< Peripheral
configuration

Import config =~ EtherCAT
Fieldbus switch

settings

Slave module name
Address
allocation AM500 Series PLC EIP Adapter
1/ mapping AC800 Series PLC EIP Adapter
settings

IR-Link settings

Mechanical unit
configuration

Project No.
configuration

\ A

‘Q Joint | J1:

(1) Import configuration file

< Peripheral
configuration Importconfig | EtherCAT | EtherNet/IP

Fieldbus switch
settings Enable management function
Address Enable
allocation Slave module name Svalj&::rt‘%l:r
1/0 mapping GL20-RTU_ECT Close v
settings

GR10-4ADE Close Vv

EtherNet/IP

Enable
switchover
function

Close Vv

Close v

Slave enable
status

Activatev/

Activatev/

Slave enable
status

Activatev/

Activatev

Master Vv

Update slave status
Slave communication
status
Communication disc...

Communication disc...

Master WV

Slave communication
status

Communicationdisc...

Communication disc...

This function is used to import the configuration exported from the InoRobotLab software after setup, through a

USB drive connected to the teach pendant into the controller for use. The configuration can include CAN bus

configuration (CANopen or DeviceNet), EtherCAT bus configuration, and EtherNet/IP bus configuration.

(2) EtherCAT slave management function

This page enables the slave management function of the EtherCAT bus master. To use this function, the enable

management function must be activated, and all slave modules must be online. After a successful enable, the

controller and all slave modules need to be restarted.
e Slave module name: Indicates the name of the slave module.

e Enable switchover function: Indicates whether the current slave supports status management (Open/

Close);

e Slave enable status: Indicates the current management status of the module (Activate/Disable);

e Slave communication status: Indicates the communication status of the slave, (Disconnected/Init/Pre-OP/

Safe-OP/OP/Communication separated).
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A CAUTION

e Activate: The EtherCAT master normally monitors and exchanges data; if a slave status is incorrect or
offline, the alarm will be triggered;

e Disable: Shield slave status error/offline alarm, stop data exchange

(3) EtherNet/IP master

Currently, the teach pendant does not support the EtherNet/IP master function. Use InoRobotLab for

configuration.

10.4.2 1/0 Mapping

Remote 1/0 control allows you to control program start/stop, reset, and emergency stop of the robot via 1/0s
(including digital I/Os, fieldbus I/Os, and memory 1/Os). You can also monitor the program running and fault

state of the robot.

The I/O mapping is to bind some commands of the remote I/O control function to the input signals (In) of the
robot, and the status of the robot to the output signals (Out). In this way, you can control the robot using the

input signals and monitor the robot using the output signals.
Steps

Click "Settings" > "Peripheral configuration" > "1/0 mapping settings", as shown below.

InoRobotTP

B | &

< Peripheral
configuration Input configuration = Output configuration

Fieldbus switch
settings Bit Word

(x| [
Address EaERa
allocation function name Corresponding 10 —
; _ [ 33z |[ 3342+
1/O mapping

. Program run status NULL
settings

| Ja-/RX- |

Program stopped Out[1
IRLink settings g PP [

Program reset successful NULL
Mechanical unit

configuration Enable status NULL

Project No.

B i Emergency stop status NULL

Import Export Restore to default settings Refresh

v

(& Prompt: System configuration files...| @ Joint [J1

To modify the I/O mapping, click on an I/O. In the pop-up dialog, enter the I/O number. If you do not want to
configure any 1/0, enter "NULL".

Click "Export" to export the current I/O mapping configuration in a dat file. Click "Import" to import the dat file
and obtain the /0 mapping configuration information when needed.

Click the "Refresh" button to refresh the I/O mapping data on the current interface.
After modification, click the "Save" button to complete the configuration.

The default I/O mapping is empty. To facilitate user operation, two sets of default I/O configurations are
provided. You can select the default /O configurations by clicking the "Restore to default settings" button. One
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group is standard digital I/0s and the other group is fieldbus I/0s. You can also choose to "Clear all
configurations" the existing setting values.

reset mode

© Clear all configurations

Standard digital 10

Fieldbus 10

If you select "Standard digital 10" or "Fieldbus 10", the default I/O mapping is generated. You can adjust the
default mapping as needed and click the "Save" button. When a project is currently open in InoRobotLab
programming platform, a pop-up prompt displays after you click the "Save" button.

InoRobotTP

J1X- || Ji/x+
Prompt

Y- || J2#/N+

6 Do you want to save the configured
mapping name to the local project as a
description for 1/0? JA-RX- | | Ja+/RX

J5-/RY- || J5+/Rv+

3-/2- || J3+/z+

J6-/RZ- || J6+/RZ+

K||o|| &
o @

1 2

After mapping is complete, the corresponding signals can be seen in the "IO monitor" page. The monitoring
interface shows the mapped 1/0 in orange.

-196-



InoRobotTP

< 10 monitor

Input

Output

AD

DA

Syslnput

SysOutput

Standard I/0 Y

Variable
name

Out[000] OFF
0ut[001] ON
out[002]  OFF
out[003]  OFF
out[004]  OFF
0ut[005]

Out[006]

Decimal

Status

O Bit

Labels Remarks ‘ ‘ J1+/X+

,|
|

| 13+/2+ |

| [ J2eve

Program stopped
- | | Ja+/Rxe

- || J5+/RY+

- |[ s6+/Rz+ |

The teach pendant only supports the I/O mapping configuration for the following functions:

Speed increase

I/0 function Description
Start the current program in the remote 1/0 control mode, active on rising
Start program
edge
Stop the running program in the remote /O control mode, active on rising
Stop program
edge
Reset the robot program in the remote 1/0 unit mode, active on rising edge
Program reset .
(Program can be reset only when in stopped state.)
Enabl Enable the robot in the remote I/0 unit mode, active on both rising (enable)
nable
and falling (disable) edges
Impose emergency stop on the robot in the remote I/O unit mode. ON for
Emergency stop
Input non-emergency stop; OFF for emergency stop.
(Used for ] ] ] .
Clear alarm Clear the alarm in the remote I/0 unit mode, active on rising edge
external
control)

Increase the global operating speed of the system by 5% in the remote /O
unit mode, active on rising edge

Speed decrease

Decrease the global operating speed of the system by 5% in the remote I/O
unit mode, active on rising edge

Homing

Return the robot to the work origin 0 in the remote I/O unit mode, active on
rising edge

Manual/Auto mode

In Remote I/0 control mode, switch the robot between the auto and manual
modes. 0 for manual mode, and 1 for auto mode.
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I/0 function Description
Program running Under any control permission, the specified I/0 output an ON signal when
state task 0 is in running state
Under any control permission, the specified 1/0 output an OFF signal when
Program stop state .
task 0 is in stopped state
Program reset Under any control permission, the specified 1/0 output an ON signal when
successful state the program is set successfully
Under any control permission, the specified 1/0 output an ON signal when
Robot enable state .
the system is enabled
Robot emergency Under any control permission, the specified I/0 output an ON signal when
stop state the system is in the emergency stop state
Under any control permission, the specified 1/0 output an ON signal when
System fault state
the system stops at an alarm
System warning Under any control permission, the specified 1/0 output an ON signal when a
Output state warning occurs in the system
(Used for

display status)

Servo fault state

Under any control permission, the specified 1/0 output an ON signal when

the servo drive reports a fault

Servo warning state

Under any control permission, the specified 1/0 output an ON signal when a
warning occurs on the servo drive

Safety door warning
state

Under any control permission, the specified 1/0 output an ON signal when a

safety door warning occurs

System startup
completed state

Under any control permission, the specified I/0 output an ON signal when

the system is in the startup completed state

Robot in motion
state

Under any control permission, the specified I/0 output an ON signal when
the robot is in moving state

Robot motion
complete state

Under any control permission, the specified 1/0 output an ON signal when
the robot finishes the direct motion command

Bus communication

heartbeat signal

Under any control permission, the ON-OFF state switchover occurs
continuously as long as this 1/0 is configured. The default switchover

interval is 1s.
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A CAUTION

e Ifthe message "Current |/O value is already used" is displayed when an 1/0 is selected, but the function
bound to this I/O cannot be found on the I/O mapping interface, it indicates that this I/0 has already
been configured to a certain function through InoRobotLab. You can check the I/0 configuration on
InoRobotLab.

e Theinputsignalsin the I/O mapping configuration take effect only when the control permission is
granted to the remote I/O unit. In contrast, the output signals can indicate any robot states except the
motion complete state, regardless of to which device the control permission is granted.

e The output port selected in the I/O mapping will be occupied by the system and can no longer be
controlled through the monitor panel or through the instructions.

e Therun and stop state in the output configuration refer to the run and stop of the program, rather than
the start and stop of robot motion. Once started, the robot remains in the running state until the stop
command is received or a fault is encountered.

e After the robot is placed into emergency stop through an In signal, if you switch the robot control to the
teach pendant, the emergency stop will be automatically released.

I/O occupancy is not checked for I/0 mapping.

For the configuration of standard digital I/O mapping and fieldbus /O mapping, see section 3.1.3 of the "Remote
Control User Guide".

10.4.3 Project Number Configuration

The program number configuration is to map the serial number and the project, which is used for the bus switch
function.

T0
699% o | = (\
Q Y o8 4o’ = .

< Peripheral

configuration Validity ~ No. File name Operation Item
Fieldbus switch 0 1 bemo
settings
° 2 NewProjectl
Address
allocation @ 3 NewPrject2
/0 mapping (v 4  NewProject250320
settings

IRLink settings

Select item configuration info
Mechanical unit

configuration 1 Replace No.

Project No. + - Demo Replace file
configuration

— Save

|! Prompt: System configuration files I Q Joint | J1:32.02

e 1/0 mapping settings
For details, see section 3.2.4 of the "Remote I/O User Guide".
e Configuration modification

See 10.4.4 Point File Configuration.
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10.4.4 Point File Configuration

It allows you to bind a serial number to a point file to create a mapping between the two. At most 128 mappings

are supported. In this way, you can switch the point files, or read/write point data of a specified point file via the
fieldbus.

< Peripheral
conflguratlon Vali... No. File name Operation Item
Point file 0
0 Ppts

configuration

Safety 1/0 action @ @

Select item configuration info

|! No configured items are available ’Q Joint |J1:32.02

Position point file configuration page introduction

No. Description

Configured item list

o: The configuration item is valid.

®
A: The configuration item is invalid. The cause is usually that the corresponding point file has been
deleted or renamed.
Add and Delete buttons

@ + : Add button

: Delete button

® | Optional item list

The configuration information of the selected item, and the replace button for corresponding
information

® Functional buttons area, used for saving interface settings

e 1/0 mapping settings
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For details, see section 3.2.3 and "Appendix 2: Extended Remote Control Command List" in the "Remote I/0O User
Guide".

e Configuration modification

1. Select any line in the configured item list except for P.pts. The data in the configuration information area will
refresh to display the data of the selected item, and the "Replace No." and "Replace File" buttons will be
enabled.

A CAUTIONv

The configuration item corresponding to P.pts is the default configuration item and cannot be modified or
deleted.

< Peripheral
configuration vali... No. File name Operation Item
Point file
" . 0 P.pts
configuration 0 P

1  NewRPlpts
Safety I/O action 0 2 NewRP2pts

Select item configuration info

2 Replace No.

-~ S NewRP2.pts Replace file

A& No configured items are available ‘ Q Joint | J1:32.02

2. Click "Replace No.". The data in the optional item list will refresh to display the serial numbers that have
not been configured.

Click "Replace file". The data in the optional item list will refresh to display the position point files that have not
been configured.
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InoRobotTP

< Peripheral
configuration vali... No. File name Operation Item

Point file
h . 0 P.pts Replace NewRP2.pts
configuration ° B P i
@ 1 NewrPLpts

Safety 1/0 action

< Peripheral
configuratio

Point file
configuration

Safety /O actiof

eplace No.

Replace file

3. In the optional items list, click "Replace" to replace the corresponding data of the currently selected item.

Qox £ 402 @
Lo

< Peripheral
configuration vali... No. File name Operation Item

configur g =
- 0 Ppts Replace NewRP1.pts
configuration ? _ ?

Safety 1/0 action

< Peripheral
configuration vali... No.

P0|r1Ff|lO ) 0 Ppts
configuration
° 1 NewRP1.pts

Safety 1/0 action

Operation Item

figured items are a\

Select item configuration info

1 Replace No.

+ — NewRP1.pts Replace file

~

IQ Joint |J1:32.02

(& No configured items are available

4, Click "Save" to save the current modifications and synchronize them to the controller.

-202-



Settings

10.4.5 IR-Link Settings

IR-Link is a customized communication protocol used by the IMC100 series expansion modules. This protocol is
used to manage the networking pattern and parameter settings of expansion modules such as 1/0, AD, DA, and

encoder. Configuring IR-Link on the teach pendant requires IR-Link configuration permission.
IR-Link configuration specifications:
e FortheIRCB10 series controllers, you can add I/Os only through the expansion modules.

e Each RTU (IR-Link communication expansion module) has power consumption limits. The overall IR-Link

configuration is subject to resource limits.

e FortheIRCB300, IRCB100 series controllers, you can add 1/Os through expansion cards and expansion

modules.

e Upto four expansion cards are supported, with no power consumption limits. The overall IR-Link
configuration is subject to resource limits.

e Forthe IRCB500 series controllers, you can add 1/Os sequentially only via expansion cards (up to four

expansion cards are supported).

& CAUTION

The expansion cards supported by the IRCB500 series controllers are different from those supported by the
IRCB300 and IRCB100 series controllers!

(1) Power consumption specifications for the RTU

Each RTU can deliver 15 W power. The following table describes the power consumption of the respective

modules.
Type Power consumption

IMC100-0808-ETND 1.44W

IMC100-1600-END 1.25W

IMC100-0016-ETPD 1.25W

IMC100-0016-ETND 1.25W

IMC100-4DA 1.44 W

IMC100-8AD 2.88W

IMC100-2ENID 2.88W

Make sure the sum of the power consumed by the modules after each RTU does not exceed the power capacity
of the RTU. If more modules are required, add a RTU and then cascade the modules after the RTU.

(2) Resource specifications

The total resources supported by the IMC100 are limited. Refer to the table below to configure the modules so
that the total number of channels of the modules does not exceed the maximum capacity of the IMC100.
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Target

Number of Number of
digital inputs digital outputs

Number of

analoginputs | analogoutputs

Number of
Number of
encoder

channels

IMC100 capacity

64 64

16 16

Channels
occupied per
1616 module

16 16

Channels
occupied per
0808 module

Channels
occupied per
1600 module

16 -

Channels
occupied per
0016 module

Channels
occupied per
8AD module

Channels
occupied per
4AD module

Channels
occupied per
4DA module

Channels
occupied per
2ENC module

Code

Expansion module

Expansion card

Drive-control integrated
expansion card

0808

IMC100-0808-ETND

1600:

IMC100-1600-END

IRCB-1600END-BD

IRCB500-1600END-BD

0016

IMC100-0016-ETPD

IMC100-0016-ETND

IRCB-0016ETND-BD

IRCB-0016ETPD-BD

IR-CB500-0016ETND-BD

8AD

IMC100-8AD
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) . Drive-control integrated
Code Expansion module Expansion card )
expansion card
4AD - IRCB-4AD-BD -
4DA IMC100-4DA IRCB-4DA-BD -
2ENC IMC100-2ENID IRCB-2EN1D-BD IRCB500-2ENID-BD

1616: IRCB-1616ETND-BD, standard inside the IRCB300 series controllers.

A CAUTION

e Forthe IRCB300 series controllers, the system is equipped with one 1616 module as standard.

e Forthe IRCB100-6AT series controllers, the system is equipped with the following three modules as
standard: 1616, 0016, 1600.

e Forthe IRCB500 drive-control integrated controllers, the system does not have a standard IR-Link
modaule.

IR-Link configuration method (software)

After connecting the hardware device, you need to configure the IR-Link in the teach pendant software.

Click the 17 "Add" button on the left side of the page to generate an RTU. The details of the added RTU

are displayed on the right side. You can add up to five RTUs. Click the "Delete" button next to the "Add" button to
delete the currently selected RTU.

Add

Click the "Add" button in the upper right corner, to pull out the drop-down list with eight options: 0808,

0016, 1600, 1616, 4DA, 4AD, 8AD, 2ENC. Click to select a module to generate. Click the button to delete
the corresponding module.

Add the expansion module according to actual connections.

< Peripheral
configuration No. Selected site
Fieldbus switch 1 RTU
settings No. Selected modules Ope 0808
Address ! 4DA 0016
allocation
2 4DA 1600
1/0 mapping 3 4DA
settings 1616
4 4DA
. . 4DA
IRLink settings 5 8AD
4AD
Mechanical unit
configuration 8AD
Project No. + = 2ENC
configuration

A |RLink module deleted successfully. Q Joint |J1:32.02

For example, add four 0808s, one 4DA, and one 8AD as shown in the figure below.
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< Peripheral
configuration No.

Fieldbus switch 1
settings

Address
allocation

1/0 mapping
settings

IRLink settings

Mechanical unit
configuration

Project No. eT=
configuration

v

A |RLink module added suc

Selected site

RTU

o U»n s

Selected modules

Add

Operation
0808 0]
0808

Gh

0808

Gh

0808

Gh

4DA

Gh

8AD

Gh

For the 8AD, 4AD, 4DA, and 2ENC modules, double-click the item to enter the configuration page.

Module Configuration page Configuration parameter
You can configure the analog input
range and the oversampling rate.
. 8AD configuration % | The same configuration applies to
nputrange | Sv-vomzomA all channels. The range is -5V-5V,

(4-channel voltage, 4-channel
current analog conversion input
acquisition expansion module)

Oversampling rate 200K

Cancel

0-20mA, and -10V-10V, 0-40mA. The
over-sampling rate affects the
sampling accuracy of the input

value. The smaller the
oversampling rate, the higher the

sampling accuracy.

4AD

(2-channel voltage, 2-channel
current analog conversion input

acquisition expansion module)

4AD configuration

Inputrange  -5V~5V,0mA~20mA

Oversampling rate 200K

Cancel

Input range: -5V-5V, 0-20mA,;
-10V-10V, 0-20mA.

Oversampling rate:

3.125K, 6.25K, 12.5K, 25K, 50K,
100K, 200K.

Recommended: 3.125K

4DA configuration

Channel0  ov~5v v
4DA
Channell  ov-~5v v
(4-channel voltage/current analog chanmel2 [ovey You can set the range of analog
anne ~, v
conversion output expansion output for the four channels.
Channel3  ov-~5v v
module)
Cancel
2ENC You can set whether to reverse the

channels and the signal filter time.

-206-




Settings

2ENC configuration X
Channel 0 NotReverse v
) o The filter time is the product of the
(2-channel differential input Channel 1 NotReverse v ] o
) al q it sampling depth and sampling time.
incremental encoder acquisition i
] . sampling depth | X 7 The longer the filter time, the lower
expansion module) o . .
Sampling time 10 ns v the rated signal input frequency.
Cancel

Results:
After the configuration, click the "Save" button at the lower right of the interface to save the configuration.

After saving, you need to reboot the controller to initialize communication. You can check whether the number
of resources displayed on the I/O monitor and AD monitor pages is the same as the IR-Link configuration made
and verify if the configuration takes effect.

References:

For the IR-Link configuration for IRCB10 series controllers, see the "IMC100 Series Controller Local Expansion
Module User Guide".

For the IR-Link configuration for IRCB300 series controllers, see the "IRCB300 Series 4-Axis Robot Controller User
Guide".

For the IR-Link configuration for IRCB300 series controllers, see the "IRCB300 Series 6-Axis Robot Controller User
Guide".

For the IR-Link configuration for IRCB500 series controllers, see the "IRCB500 Series Robot Controller User
Guide".

10.4.6 Mechanical Unit Configuration

It allows you to configure the external axis. For details, see the external axis configuration in this section.

< Peripheral

configuration Robot Type: Robot l'ﬂfi%?gr‘r'\?l Robot

Fieldbus switch
settings

Mechanical conversion

Address
Az (@ Robot at fixed position

1/0 mappin,
seﬁinggp € Relative coordinate X Y 74 A B C

Base-World 0.000 0.000 0.000 0.000 0.000 0.000
IR-Link settings

Mechanical unit

configuration . .
Guide rail name %

Project No. 1L
configuration

Forced configuration Independent axis configuration

v

|§ Project compilation completed, 1p I Q Joint [J1:

Forced configuration: Update and replace the external axis configuration of the mechanical unit into the master
bus EtherCAT function.
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10.4.6.1 External Axis Linked Motion

The external axis is linked to the robot, starting and stopping together with the robot axes simultaneously.
However, the external axis does not satisfy the relative spatial positional relationship with the robot axes. It can
be understood that the robot and the external axes start and stop simultaneously, but move independently.
Currently, the external axis function is only supported by Inovance 680LN, 680N, 660N, and 620N series servos,
and the 680LN only supports linear motors with incremental encoders.

(1) Prerequisite for using the external axis function
1) Software requirements: InoRobotLab software and servo configuration tool.

2) Hardware requirements: Network cables for communication between the servos and between the servos and
the robot; servo motor encoder battery; and 24V power supply and relay if motor brake is used.

3) Servo debugging cable (part code: S6-L-T00-3.0) and RS$232/485-to-USB serial port for 660N and 620N series;
Type-C servo debugging cable for 680LN and 680N series.

4) Servo debugging knowledge.
(2) Wiring for external axis function

A 680LN/680N/660N/620N servo and motor is used. Connect EtherCAT port of the robot controller to the IN port
of the servo controller using a network cable. If two servos are used, connect the OUT port of the servo
controller #1 to the IN port of the servo controller #2 using a network cable. If three servos are used, connect the
OUT port of the servo controller #2 to the IN port of the servo controller #3 using a network cable. The current
version supports the connection of up to six external axis servos.

For example, configure two external axes of 660N. Connect EtherCAT port of the robot controller to the IN port of
the servo controller #1 using a network cable, and connect the OUT port of the servo controller #1 to the IN port
of the servo controller #2 using a network cable.

For the wiring of servo motor brake, see the user guide of the corresponding servo.
(3) Configuring the servo for external axis function
1) Prerequisite

Connect the CN5 port of the servo drive to the computer via a servo debugging cable and a RS232/485-to-USB
converter (only required for 660N and 620N series).

Open the servo configuration tool and set the servo parameters.

2) Servo parameter settings

Parameter Description Setting value
H02-01 Absolute system 1-absolute position linear mode, select 0-incremental mode for the
selection incremental encoder linear motor supported by 680LN

Delay from brake
H02-09 output ON to
command received

For motor with brake function, set the brake delay of the motor according to
the motor user guide. For motor without brake function, skip this parameter.

Numerator of
HO5-07 . . -
electronic gear ratio

Denominator of
H05-09 ) ) 1
electronic gear ratio
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inertia ratio

Parameter Description Setting value

H08-00 Speed loop gain Debug this parameter using the servo configuration tool
Speed loop integral ) ) ) )

H08-01 . Debug this parameter using the servo configuration tool
time constant

H08-02 Position loop gain Debug this parameter using the servo configuration tool
Load moment of . ) ) )

H08-15 Debug this parameter using the servo configuration tool

Numerator of

electronic gear ratio

Encoder PPR

Denominator of £ 1048576

If

electronic gear ratio 7~

, an external axis servo check error will be reported. To clear the alarm,

reset the correct numerator and denominator of electronic gear ratio and restart the controller. Check H00-31 for
the encoder PPR.

3)Other servo parameter settings.

You can set other servo parameters as needed. For example, safety protection parameters, brake-related

parameters, notch parameters, feedforward parameters, and so on.

(4) External axis properties

No. Parameter Setting value
1 Drive type 620N/660N/680N/680LN
2 Servo control mode Position

3 Motor shaft property

Rotation axis, linear axis

4 Transmission mode

Motor motion (rotational/linear) - End actuator motion mode (rotational/

linear)

Physical transmission
ratio

Movement distance (°/mm) of the end of the external axis/Movement

distance of the motor (°/mm)

For example, if the external axis moves by 1° when the motor moves by 100°,

then the physical transmission ratio is 100.

6 Zero point

After the external axis is configured, set the zero point of the external axis by

clicking "Get current point as zero" in the lower right corner.

4 Positive limit

Set as needed

8 Negative limit

Set as needed

9 Teaching speed

Set as needed

10 Teaching acceleration

Set as needed
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No. Parameter Setting value

Max speed x Physical transmission ratio < Rated motor speed (the unit must
11 Max speed
be the same)

12 Max acceleration Max acceleration < Stop deceleration
13 Stop deceleration Stop deceleration = Max acceleration
14 Tracking error Set as needed
15 Arrival error Set as needed
16 Arrival time Set as needed
17 Current limit Set as needed

18 Average load rate limit Set as needed

(5) Configuring the controller for external axis function

1) Open InoRobotLab software and go to "Controller parameter configuration" > "Peripheral configuration" >

"Mechanical unit configuration".

Currently, at most four mechanical units (including the robot, which is also a mechanical unit) are supported.

< Peripheral

configuration Robot Type: Robot m%l;aa%ceal
Fieldbus switch
settings
Mechanical conversion
Address
s (@ Robot at fixed position
1/0 mappin —
settingzp & Relative coordinate X Y z A B C -

Base-World 0.000 0.000 0.000 0.000 0.000 0.000
IRLink settings

Mechanical unit
configuration

Guide rail name v
Project No. JL _ v
configuration Daramatar nama Vahia Ranaa
- Forced configuration Independent axis configuration

|Q IRLink module added successfully. l Q Joint |J1:32.021

2) Click "New". A dialog pops up, where you can select the type of mechanical unit you want to add.
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Add mechanical unit

Type | Root guide rail

Name Root guide rail
Single-axis rotary positioner

Dual-axis rotary positioner

Robot XYZ guide rail

L R |

3) Take the no-model 2-axis equipment as an example. Select the correct servo type (680LN/680N/660N/620N)
and the physical transmission ratio (If no other drive mechanism is connected other than the motor, it is
recommended to change the physical transmission ratio to 20.

< Peripheral
configuration . No-model 2-axis Mechanical :
g Robot Type: equipment unitname NoModel_2Axis
Fieldbus switch
Settings NoModel_2Axis
Jlaxis properties  J2 axis properties  Axis logic
Address
allocation Get current point as zero point
1/0 mapping =
settings Parameter name Value Range =
Servo drive 660N {620N,660N,680N,680LN}
IRLink settings
Servo drive mode Position mode {Position mode}
Mechanical unit Motor shaft properties  Rotation axis {Rotation axis}
configuration
Transmission mode Rotation-Rotation {Rotation-Rotation,Rotation-Linear}
S r - Physical transmiss... =g 30.000 0.01, 1000 v
configuration Y - SR [0.01, 1000]
- Forced configuration Independent axis configuration

IRLink settings refreshed successfully |9 Joint

4) When configuring the axis logic, set the motor driven by the servo controller #1 to "E1", the motor driven by
the servo controller #2 to "E2", and the motor driven by the servo controller #3 to "E3". Otherwise, mismatch

between the servo and input parameters occurs.
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< Peripheral

configuration Robot Type: 2‘3&?;?7?:*3'3’“5 [‘fﬁi‘t:?%%?l NoModel_2Axis
Fieldbus switch
Settings NOMOdCl_zAXiS

J1axis properties  J2 axis properties  Axis logic
Address
allocation
Modify the logic axis configuration with caution! After

/0 mapping modification, if it is necessary to calibrate the relative
settings position of the axes, a reboot of the controller is required.
IRLink settings Jlaxis | asEl 4 J2 axis | asE2 v

Mechanical unit
configuration

Project No. I
configuration

- Forced configuration Independent axis configuration

|Q IRLink settings refreshed successfully! I Q Joint |J1:32.021

@  After configuring the mechanical unit, click "Save" (This operation must be done by manufacturer in
emergency stop state). When no error occurs, restart the robot controller to complete the configuration of the
external axis. If the robot controller is not restarted, it keeps an alarming state. After the robot controller is
restarted, the alarm is cleared automatically.

@ After the mechanical unit is configured, the mechanical unit selected in the axis control panel is reset to
"Robot".

5) After configuring the mechanical unit, check if the configuration is correct.
(6) Other descriptions

1) The external axis cannot be used with the collision detection function. Therefore, the collision detection
function will be disabled automatically after the external axis is configured. Ensure that the robot does not
interfere with the outside world.

2) The external axis cannot be used with the high trajectory accuracy function. Therefore, the high trajectory
accuracy function will be disabled automatically after the external axis is configured. The medium trajectory

accuracy function can be used when accuracy is required.

3) When a guide rail is configured, the vibration suppression function will be disabled automatically. If the guide
rail is configured as a no-model axis equipment and the robot is actually placed on the guide rail, the vibration
suppression function may cause false alarms.

4) When an external axis is used, teach the external axis within its travel to ensure that the encoder does not

overflow.

5) For the scenario where the robot moves to a fixed position using a guide rail and then operates independently,
you can configure a no-model axis equipment as the guide rail.

6) If the joint value of the external axis changes dramatically, check whether the value of the servo parameter
H02-01 of the external axis is 1. If it is 1, the encoder overflow occurs.
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Cause Troubleshooting Method Solution

Check whether the value of HOB 70

The number of forward revolutions | . Set HOD 20=2 to power on again.
is 32767 or 32768 when the servo ) R
exceeds 32767 or the number of ) ] ) Perform zero point calibration if
] drive works in the absolute linear
reverse revolutions exceeds 32768. necessary.

mode (H02 01=1).

7) The external axis function can be adapted to different 660N servo motors. The acceleration range allowed for
the external axis is large to meet most operating conditions. You can set it according to actual needs.

8) If the tracking error of the external axis is reported to be too large, check whether the servo gain is correct.
Check whether the maximum speed (actuator) in the properties of the external axis exceeds the maximum speed
of the motor.

9) During Movc motion, the external axis does not pass through the points specified in the first Movc instruction.

10) If the network cable of the external axis is disconnected during operation, a slave offline error occurs. To
clear this error, reconnect the network cable.

Numerator of
electronic gear ratio Encoder PPR
dekcni gearramoT. 1045578
11) 1 #€¢ 9 7
alarm, reset the correct numerator and denominator of electronic gear ratio and restart the controller. Check

H00-31 for the encoder PPR.

, an external axis servo check error will be reported. To clear the

12) After the external axis is configured or modified, a restart of the controller is required to make the
configuration or modification take effect.

13) The servo gain of the external axis must be set properly. Otherwise, the position feedback fluctuates greatly

when the external axis is enabled, causing an error.

14) Currently, the stop mode of the external axis can only be a controlled stop. If there are special requirements
on the stop distance, use the stop function provided by the general-purpose servo.

15) If alarm "0x0007 Opening EtherCAT communication failed (Reboot required after error is fixed)" occurs after
the external axes are configured, check whether the number of configured external axes match the number of

actual connected external axes.

16) For the external axis function of 620N/660N/680N, only motors with multi-turn absolute encoders are
supported. For 680LN, only motors with incremental encoders are supported.

17) The zero point of incremental encoders may be lost. Note the current configured zero point value and
whether the limits are reasonable during use.

18) If the axis pulse of the start, middle, and target points of the motion instruction exceeds 2147480000, the
motion instruction cannot be executed. Please check with the manufacturer whether the limit of the external
axis can be reached under the current transmission ratio. Or adjust the zero point of the external axis so that the
pulse of the start, middle, and target points of the motion instruction is within the range of -2147480000 to
2147480000.

19) The configuration process is affected by EtherCAT configuration. If EtherCAT configuration is not set, the
external axis function will not work properly. For detailed notes, see section "9.4.4.2.3 Servo/Controller
Compatibility Configuration" in the "InoRobotLab User Guide".

20) Before configuring external axes with gantry synchronization function, ensure that no gantry synchronization
configuration has been performed for the external axes.
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10.4.6.2 External Axis Coordination

The external axis coordination function is an advanced function based on the external axis linked motion. The

external axis starts and stops together with the robot axes. Also, the trajectory of the external axis is coupled to

that of the robot axes. It can be understood that the external axis moves in coordination with the robot axes,

while the robot axes keep the original trajectory in the frame of the external axis. The external axis coordination

function currently supports coordination of the guide rail, coordination of the single-axis rotary positioner,

coordination of the dual-axis rotary positioner, and coordination of the guide rail and single/dual-axis rotary

positioner.

(1) Prerequisite for the external axis coordination function

See the settings 10.4.6.1 External Axis Linked Motion. Ensure that the physical transmission ratio is set correctly.

(2) Coordinated Mechanical Units

1) The types of supported mechanical units are as follows.

Type

Remarks

Robot base guide rail

The guide rail acts as the guide rail only when a robot is located on
it. Otherwise, it acts as a no-model axis equipment.

XYZ three-axis base guide rail

If

|
*’{"\

> " The guide rail acts as the guide rail only when a robot is located on
it. Otherwise, it acts as a no-model axis equipment.

Dual-axis base guide rail (XZ/YZ)

‘L*:

L7 The guide rail acts as the guide rail only when a robot is located on
it. Otherwise, it acts as a no-model axis equipment.

Single-axis rotary positioner

Dual-axis rotary positioner

A CAUTION

e Up to four mechanical units (including robots) are currently supported.
e Uptosix external axes are currently supported.
e Uptoone guide rail mechanical unit (single-axis/dual-axis/three-axis guide rail) are currently supported.

e The planes of each axis guide rail should be parallel or perpendicular to each other, and the axial motion
direction of each guide rail axis and the frame definition must satisfy the right-hand rule.
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2) Mechanical conversion: Describes the position of the mechanical unit and the position of its internal

components.

Target

Content of mechanical conversion

Robot

< Peripheral
configuration Robot Type: Robot Mechanical | popot
Fieldbus switch
settings
Mechanical conversion
Address
Lzl (@) Robot at fixed position
1/0 mappin, —
setting’s)p & Relative coordinate X Y Z A B C -

Base-World 0.000 0.000 0.000 0.000 0.000 0.000
IRLink settings

Mechanical unit
configuration

Guide rail name v
Project No. + _ v
configuration Paramatar nama Valia Ranaa
- Forced configuration Independent axis configuration

The fixed position of the robot cannot be modified temporarily. When the robot is in the fixed
position, the base frame of the robot is the world frame.

Peripheral
< configuration Mechanical -
Robot Type: Robot unit name Robot
Fieldbus switch
settings Track
Mechanical conversion
Address
Az Robot at fixed position
1/0 mappin, —
setting':p . Relative coordinate X Y z A B C —

Base-World 0.000 0.000 0.000 0.000 0.000 0.000

IRLink settings
(@ Robot on guide rail

Mechanical unit
configuration

Guide rail name Track %
Project No. + = v
configuration Daramator nama Valia Ranaa
- Forced configuration Independent axis configuration

As shown in the figure, "Track" is a configured guide rail. After the guide rail is configured, you can

choose to place the robot on the guide rail. You can choose the name of the guide rail from the drop-
down list. In this case, the base frame of the guide rail is the world frame.

A CAUTION

If you choose "Robot on guide rail", after the robot controller is restarted, the coordination is

enabled for Movl and Movc instructions by default.
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Target Content of mechanical conversion
I. Introduction to the X-axis robot guide rail
TO
B | & @2 ®@ a Qo & 20 = @
Peripheral
< configuration : ; Mechanical
g Robot Type: Root guide rail unit name Track
Fieldbus switch
settings Track
Mechanical conversion  J1axis properties  Axis logic
Address
allocation
1/0 mapping
settings
IRLink settings Relative
coordinate X v z & B c
Mechanical unit TrackBase-World ~ 0.000  0.000 0.000 0000 0.000  0.000
configuration RobotBase-Track  0.000  0.000 0.000  0.000 0.000 0.000
Project No. L — Calibrate RobotBase-Track
configuration
- Forced configuration Independent axis configuration
| @ Joint |J1:32021
e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the
X-axis robot actual value.
guide rail

e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

1. The forward motion direction of the guide rail is the X-axis direction of the guide rail base
frame. The outward direction perpendicular to the guide rail is the Z-axis direction of the
guide rail base frame. The Y-axis of the guide rail base frame is determined by the right hand
rule. The origin of the guide rail base frame is also the origin of the robot base frame at the
origin of the guide rail.

2. TrackBase-World is the positional relationship between the guide rail base frame and the
world frame. When the robot is placed on the guide rail, the guide rail frame is the world
frame. Therefore, the parameters of TrackBase-World are 0 and cannot be modified.

3. RobotBase-Track is the positional relationship between the robot base frame and the guide
rail base frame. You can perform calibration by manual input or clicking the "Calibrate
RobotBase-Track" button.

Il. Axis properties and axis logic configuration of the X-axis robot guide rail

The axis properties and the axis logic configuration can be made according to section 10.4.6.1
External Axis Linked Motion. Make sure the physical transmission ratio is set correctly.

I1l. Calibration of the positional relationship between the robot and the guide rail
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Target

Content of mechanical conversion

A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the
actual value.

e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

Quickstop triggered = (&

Root guide railCalibrationRobotBase-Track X Close

Method = 3-pointme...\ Active toolTooll \

Point Status  Operation

Mechanica
[ unit: Track

i

Movj v Execute motion
Point 1 - Get point
000 A 0.000 E1 0.000 E4 0.000
Point 2 - Get point "y g 000 B 0.000 E2 0.000 E5 0.000
Point 3 B Getpoint | Z0.000 C 0.000 E3 0.000 E6 0.000
Calculate
X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000 v

Cancel

|Q Mechanical unit configuration filei | Q Wobj & (X

Calibration method:

1. Set afixed point as the reference point in the world frame.

2. Install a known tool at the end of the flange and set the tool as the active tool (Note: Ensure that
the tool is calibrated correctly.)

3. Select "Point 1", move the guide rail forward and then the manipulator arm to align the TCP
with the reference point, and then click "Get point" button in the corresponding line.

4. Select "Point 2", move the guide rail forward and then move the manipulator arm to align the
TCP with the reference point. and click "Get point" button in the corresponding line.

5. Select "Point 3", move the guide rail forward and then move the manipulator arm to align the
TCP with the reference point. and click "Get point" button in the corresponding line.

6. Click "Calculate" to automatically generate the result parameters and display the error value in
a pop-up box.

7. Click "Apply".

The calibration result indicates the positional relationship between the robot base frame and the
guide rail frame.

The coordinates of the intermediate points indicate the position of the tool in relation to the robot
base frame.

Note: When calibrating the guide rail, move the robot as far as possible for higher calibration

accuracy.

-217-




Settings

Target Content of mechanical conversion

Note: After the guide rail calibration is complete, select "Robot on guide rail" option in the

mechanical unit configuration interface.

I. Introduction

< Peripheral
configuration Robot Type: Robot XZ guide rail mﬁmaarrlrl\ceal TrackXZ
Fieldbus switch
Settings TrackXZ
Mechanical conversion  Xproperties Z properties  Axis logic
Address
allocation
1/0 mapping vfsl—:““f = —
settings N -
IRLink settings Relative
. coordin\gte X Y z A B ¢
Mechanical unit Base-World 0.000  0.000 0.000  0.000 0000 0.000
configuration X (AxisX-World) 0.000  0.000 0.000  0.000 0000 0.000
Project No. + _ Z(AxisZ-AxisY) 0.000  0.000 0000 0000 0000 0000 w
configuration
- Forced configuration Independent axis configuration
e Before calibrating the external axis, ensure that the axis properties and axis logic are set
YZ base correctly and restart the robot controller. Otherwise, the calibration result will not match the
guide rail actual value.

e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

Note: If the perpendicularity of the three-axis guide rail is sufficiently high and the guide base frame
is perfectly aligned with the robot base frame during installation, calibration can be omitted.

1. Definition of the forward motion direction for each axis of the YZ dual-axis guide rail: The
forward direction of the Y-axis guide rail is the Y-axis direction of the guide rail base frame, and the
forward direction of the Z-axis guide rail is the Z-axis direction of the guide rail base frame. The
forward direction of the X-axis is determined by the right-hand rule.

2. Definition of the guide rail base frame: The origin of the guide rail base frame is located at the
zero position of the guide rail, and the axis directions of the guide rail base frame are consistent with
the motion directions of the respective guide rail axes, conforming to the right-hand rule.

3. TrackBase-World is the positional relationship between the guide rail base frame and the world
frame. When the robot is placed on the guide rail, the guide rail frame is the world frame. Therefore,
the parameters of TrackBase-World are 0 and cannot be modified.

4. RobotBase-TrackY and RobBase-TrackZ are respectively the positional relationship between the
robot base frame and the Y-axis guide rail frame, and that between the robot base frame and the Z-
axis guide rail frame. You can perform calibration by manual input or clicking the "Calibrate
RobotBase-Track" button.

Il. Axis properties and axis logic configuration
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Target

Content of mechanical conversion

The axis properties and the axis logic configuration can be made according to "Configuring the
controller for external axis function" part in section 10.4.6.1 External Axis Linked Motion. Make sure

the physical transmission ratio is set correctly.

l1l. Calibration of the positional relationship between the robot and the guide rail

A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set

correctly and restart the robot controller. Otherwise, the calibration result will not match the
actual value.

e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

e When installing the robot on the guide rail, ensure that the guide rails of each axis are
perpendicular to each other and that the axis directions of the guide rail align with those of

the robot base frame.

Robot YZ guide railCalibrationBase-World X Close

IVIELIIdIIILd . \ . -
Lunit: TrackYZ Method | 6-pointme...\” Active tool.TooK

Point Status  Operation

Movj v Execute motion
P1 (Y+) Get point _
(Y+) _ Get poin X 0.000 A 0.000 E1 0.000 E4 0.000 n
) Y 0.000 B 0.000 E2 0.000 E5 0.000
P3 (Y+) - Get point
Z 0.000 C 0.000 E3 0.000 E6 0.000
P1 (Z+) - Get point
P2 (Y+) Get point
P3 (Y+) - Get point
v
Caleulata «-_
Cancel

IQ Joint | J1:32.02

Calibration method:

1. Set afixed point as the reference point in the world frame.

2. Install a known tool at the end of the flange and set the tool as the active tool (Note: Ensure that
the tool is calibrated correctly.)

3. Select "Point 1 (Y+)", move the Y-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

4. Select "Point 2 (Y+)", move the Y-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

5. Select "Point 3 (Y+)", move the Y-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

6. Select "Point 4 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.
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Target Content of mechanical conversion
7. Select "Point 5 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.
8. Select "Point 6 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.
9. Click "Calculate" to automatically generate the result parameters and display the error value in
a pop-up box.
10. Click "Apply".
The calibration result indicates the positional relationship between the robot base frame and the
guide rail base frame.
The coordinates of the intermediate points indicate the position of the tool in relation to the robot
base frame.
Note: When calibrating the guide rail, move the robot as far as possible for higher calibration
accuracy.
Note: After the guide rail calibration is complete, select "Robot on guide rail" option in the
mechanical unit configuration interface.
I. Introduction
< Peripheral .
configuration Robot Type: Robot YZ guide rail mﬁmg%ceal TrackYZ
Fieldbus switch
Settings TrackYZ
Mechanical conversion Y properties Z properties  Axis logic
Address -
allocation T _
_ - :,_:::::zrf,:{
1/0 mapping ‘-555;:: bt _
settings e -
IRLink settings ngrlgit:"\;ete X Y 7 A B C
Mechanical unit Base-World 0.000  0.000 0000 0000 0000 0.000
configuration ¥ (AxisY-World) 0.000  0.000 0000 0000 0000 0.000
b Project No. _ Z(AxisZ-AxisY) 0.000  0.000 0.000 0000 0000 0000 @ w
XZ base configuration
guide rail - Forced configuration Independent axis configuration

A& Prompt: System configuration file s |Q Joint |J1:32.021

A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the

actual value.

e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.
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Target

Content of mechanical conversion

Note: If the perpendicularity of the three-axis guide rail is sufficiently high and the guide base frame
is perfectly aligned with the robot base frame during installation, calibration can be omitted.

1. Definition of the forward motion direction for each axis of the X-axis guide rail: The forward
direction of the X-axis guide rail is the X-axis direction of the guide rail base frame, and the forward
direction of the Z-axis guide rail is the Z-axis direction of the guide rail base frame. The forward
direction of the Y-axis is determined by the right-hand rule.

2. Definition of the guide rail base frame: The origin of the guide rail base frame is located at the
zero position of the guide rail, and the axis directions of the guide rail base frame are consistent with

the motion directions of the respective guide rail axes, conforming to the right-hand rule.

3. TrackBase-World is the positional relationship between the guide rail base frame and the world
frame. When the robot is placed on the guide rail, the guide rail frame is the world frame. Therefore,
the parameters of TrackBase-World are 0 and cannot be modified.

4. RobotBase-TrackX and RobBase-TrackZ are respectively the positional relationship between the
robot base frame and the X-axis guide rail frame, and that between the robot base frame and the Z-
axis guide rail frame. You can perform calibration by manual input or clicking the "Calibrate
RobotBase-Track" button.

Il. Axis properties and axis logic configuration

The axis properties and the axis logic configuration can be made according to the "Configuring the

controller for external axis function" part in section 10.4.6.1 External Axis Linked Motion. Make sure

the physical transmission ratio is set correctly.

l11. Calibration of the positional relationship between the robot and the guide rail

A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the

actual value.
e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

e When installing the robot on the guide rail, ensure that the guide rails of each axis are
perpendicular to each other and that the axis directions of the guide rail align with those of

the robot base frame.
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B | & i L a Quick stop triggered = (&

Robot XZ guide railCalibrationBase-World X Close
{\/Iuencift\'anica TrackXZ Method = 6-pointme...\s Active toolTooll
Poin t ration -
; SEHE RoReaE Movj v Execute motion
Point ... - Get point
Point ... _ Get point X 0.000 A 0.000 E1 0.000 E4 0.000
. . Y 0.000 B 0.000 E2 0.000 E5 0.000
Point ... - Get point
w C 0.000 E3 0.000 E6 0.000
Point ... - Get point
Point ... -- Get point
Point ... - Get point
Calculate
X: X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000
Z: X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000
Cancel

| A& Mechanical unit configuration filei l Q Wobj & | X50

Calibration method:
1. Set a fixed point as the reference point in the world frame.

2. Install a known tool at the end of the flange and set the tool as the active tool (Note: Ensure that
the tool is calibrated correctly.)

3. Select "Point 1 (X+)", move the X-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

4. Select "Point 2 (X+)", move the X-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

5. Select "Point 3 (X+)", move the X-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

6. Select "Point 4 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

7. Select "Point 5 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

8. Select "Point 6 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

9. Click "Calculate" to automatically generate the result parameters and display the error value in

a pop-up box.
10. Click "Apply".

The calibration result indicates the positional relationship between the robot base frame and the
guide rail base frame.
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The coordinates of the intermediate points indicate the position of the tool in relation to the robot
base frame.
Note: When calibrating the guide rail, move the robot as far as possible for higher calibration
accuracy.
Note: After the guide rail calibration is complete, select "Robot on guide rail" option in the
mechanical unit configuration interface.
I. Introduction
L
B | & @2 @ a Qo & 0= @
< Peripheral
configuration Robot Type: Robot XYZ guide rail m%fﬁi#&fl TrackXYZ
Fieldbus switch
settings TrackXYZ
Mechanical conversion ~ Xproperties  Yproperties Z < »
Address —
allocation JT 1 =
e
Tlop————— - w:l
1/0 mapping Shemt— = AN —
settings = = - —
IRLink settings Relative
. coordinate X Y Z A B c
Mechanical unit Base-World 0.000  0.000 0000  0.000 0000 0.000
configuration X (AxisX-World) 0.000  0.000 0000  0.000 0.000 0.000
Project No. + Y (AxisY-AxisX) 0.000  0.000 0000 0000 0000 0000 w
configuration L. ...
- Forced configuration Independent axis configuration
[Q Operation successful, takes effect af I Q Joint |J1:32.021
XYZ base
guide rail A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the

actual value.

e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

Note: If the perpendicularity of the three-axis guide rail is sufficiently high and the guide base frame
is perfectly aligned with the robot base frame during installation, calibration can be omitted.

1. Definition of the forward motion direction for each axis of the three-axis guide rail: The forward
directions of the X, Y and Z-axis guide rail are respectively the X, Y and Z-axis directions of the guide

rail base frame.

2. Definition of the guide rail base frame: The origin of the guide rail base frame is located at the
zero position of the guide rail, and the axis directions of the guide rail base frame are consistent with

the motion directions of the respective guide rail axes, conforming to the right-hand rule.

3. TrackBase-World is the positional relationship between the guide rail base frame and the world
frame. When the robot is placed on the guide rail, the guide rail frame is the world frame. Therefore,
the parameters of TrackBase-World are 0 and cannot be modified.
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4. RobotBase-TrackX and -/ RobBase-TrackY are respectively the positional relationship between
the robot base frame and the robot base frame and the X-axis guide rail frame, and that between the
robot base frame and the Y-axis guide rail frame. You can perform calibration by manual input or
clicking the "Calibrate RobotBase-Track" button.

Il. Axis properties and axis logic configuration

The axis properties and the axis logic configuration can be made according to the "Configuring the
controller for external axis function" part in section 10.4.6.1 External Axis Linked Motion.

Make sure the physical transmission ratio is set correctly.

I1l. Calibration of the positional relationship between the robot and the guide rail

A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set

correctly and restart the robot controller. Otherwise, the calibration result will not match the

actual value.
e Before calibrating the guide rail, ensure that the physical transmission ratio is set correctly.

e When installing the robot on the guide rail, ensure that the guide rails of each axis are
perpendicular to each other and that the axis directions of the guide rail align with those of

the robot base frame.

B | & = L} A Quick stop triggered = (&
Robot XYZ guide railCalibrationBase-World X Close
{\Auencift\'amca TrackXYZ Method = 9-pointme...\s Active tool:Tool]\
Point Status  Operation -
P Movj v Execute motion
Point ... - Get point
Point ... . Get point X 0.000 A 0.000 E1 0.000 E4 0.000
i . Y 0.000 B 0.000 E2 0.000 ES 0.000
Point ... - Get point
Z 0.000 C 0.000 E3 0.000 E6 0.000
Point ... - Get point
Point ... - Get point
Point ... - Get point
Point ... - Get point
Point ... - Get point
Point ... - Get point
Calculate
X X 0.00(\Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000
Y: X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000
Z: X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000
Cancel

A& Mechanical unit configuration filei I Qu‘.’:\b\ Al
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Calibration method:
1. Set afixed point as the reference point in the world frame.

2. Install a known tool at the end of the flange and set the tool as the active tool (Note: Ensure that
the tool is calibrated correctly.)

3. Select "Point 1 (X+)", move the X-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

4. Select "Point 2 (X+)", move the X-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

5. Select "Point 3 (X+)", move the X-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

6. Select "Point 4 (Y+)", move the Y-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

7. Select "Point 5 (Y+)", move the Y-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

8. Select "Point 6 (Y+)", move the Y-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

9. Select "Point 7 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

10. Select "Point 8 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

11. Select "Point 9 (Z+)", move the Z-axis guide rail forward and then the manipulator arm to align
the TCP with the reference point, and then click "Get point" button in the corresponding line.

12. Click "Calculate" to automatically generate the result parameters and display the error value in
a pop-up box.

13. Click "Apply".

The calibration result indicates the positional relationship between the robot base frame and the
guide rail base frame.

The coordinates of the intermediate points indicate the position of the tool in relation to the robot
base frame.

Note: When calibrating the guide rail, move the robot as far as possible for higher calibration

accuracy.

Note: After the guide rail calibration is complete, select "Robot on guide rail" option in the
mechanical unit configuration interface.

Single-axis
rotary
positioner

I. Introduction to the single-axis rotary positioner
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< Peripheral
configuration . Single-axis rotary Mechanical :
& Robot Type: posgltioner unit name RotDev_1Axis
Fieldbus switch
Senings RotDev_1Axis
Mechanical conversion  J1axis properties  Axis logic
Address
allocation
1/0 mapping ‘ =
settings v
IRLink settings Relative
coordinate X Y z A B c

Mechanicallunit J1 axis (Axi... =g 0.000 0.000 0.000 0.000 0.000 0.000
configuration : B

nHiguratior Calibrate J1 axis
Project No. + _
configuration

- Forced configuration Independent axis configuration

[Q Prompt: System configuration file s I Q Joint |J1:32.021

& CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the
actual value.

e Before calibrating the single-axis rotary positioner, ensure that the physical transmission
ratio is set correctly.

e Forapplications requiring coordination of the robot, guide rail, and rotation positioner
simultaneously, calibrate the guide rail first and then the rotation positioner.

J1 axis (Axis1-World): The positional relationship of the frame of the single-axis rotary positioner
relative to the world frame when the positioner is at the origin. Calibration can be performed by
manual input or by clicking the "Calibrate J1 axis" button.

2. The frame used by the single-axis rotary positioner is located in the center of the rotary table. The
Z direction coincides with the rotation axis. The X axis points to the zero-degree direction of the
positioner when the first point is calibrated.

Il. Axis properties and axis logic configuration

The axis properties and the axis logic configuration can be made according to the "Configuring the
controller for external axis function" part in section 10.4.6.1 External Axis Linked Motion. Make sure

the physical transmission ratio is set correctly.

lll. Calibration of the positional relationship of the frame of the single-axis rotary positioner
relative to the world frame
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A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the
actual value.

e Before calibrating the single-axis rotary positioner, ensure that the physical transmission
ratio is set correctly.

e Forapplications requiring coordination of the robot, guide rail, and rotation positioner
simultaneously, calibrate the guide rail first and then the rotation positioner.

Robot XZ guide railCalibrationBase-World X Close
‘l'hcr;i‘t':“"'”“ TrackXZ Method | 6-point me...\ Active tool:Toog .
Point Status  Operation . .
Movj Y Execute motion
Point ... - Get point
Point ... _ Get point X 0.000 A 0.000 E1 0.000 E4 0.000 —
i . Y 0.000 B 0.000 E2 0.000 E5 0.000
Point ... - Get point
0.000 C 0.000 E3 0.000 E6 0.000
Point ... - Get point
Point ... - Get point
Point ... - Get point
v
Calculate *—
Cancel

Calibration method:

1. Install a known tool at the end of the flange and set the tool as the active tool.
2. Mark a reference point on the turn table of the rotary positioner.

3. Select "Point 1", move the manipulator arm to align the TCP with the reference point. and click
"Get point" button in the corresponding line.

4. Select "Point 2", rotate the J1 axis of the rotary positioner by a certain angle in the positive
direction, then move the manipulator arm to align the TCP with the reference point, and click "Get
point" button in the corresponding line.

5. Select "Point 3", rotate the J1 axis of the rotary positioner by a certain angle in the positive
direction, then move the manipulator arm to align the TCP with the reference point, and click "Get
point" button in the corresponding line.

6. Click "Calculate" to automatically generate the result parameters
7. Click "Apply".

Note: When calibrating the rotary positioner, the rotation angle is preferably larger than 30° for
higher calibration accuracy.
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I. Introduction to the dual-axis rotary positioner
< Peripheral
configuration . Dual-axis rotar Mechanical ;
g Robot Type: positioner y unit name RotDev_2Axis
Fieldbus switch
Settings ROtDCV_ZAXiS
Mechanical conversion  J1axis properties J2axisprop < »

Address

allocation

1/0 mapping

settings

IRLink settings Relative

s coordinate X Y Z A B ¢

Mechanical unit Jlaxis (Axi... =G 0000  0.000 0.000 0000 0.000  0.000

configuration R2axis (Axi... =G 0.000  0.000 0000  0.000 0000 0.000

Project No. 4 — Calibrate J1 axis || Calibrate J2 axis

configuration

- Forced configuration Independent axis configuration

Dual-axis e Before calibrating the external axis, ensure that the axis properties and axis logic are set
rotary correctly and restart the robot controller. Otherwise, the calibration result will not match the
positioner actual value.

e Before calibrating the dual-axis rotary positioner, ensure that the physical transmission ratio
is set correctly.

e Forapplications requiring coordination of the robot, guide rail, and rotation positioner

simultaneously, calibrate the guide rail first and then the rotation positioner.

1. J1 axis (Axis1-World): The positional relationship of the J1 axis frame of the dual-axis rotary
positioner and the world frame when the J1 axis is at the origin. Calibration can be performed by

manual input or by clicking the "Calibrate J1 axis" button.

2. J2 axis (Axis2-Axis1): The positional relationship of the J2 axis frame of the dual-axis rotary
positioner relative to the J1 axis frame when the J2 axis is at the origin. Calibration can be
performed by manual input or by clicking the "Calibrate J2 axis" button.

3. The frame used by the dual-axis rotary positioner is located in the center of the rotary table. The Z
direction coincides with the rotation axis. The X axis points to the zero-degree direction of the

positioner when the first point is calibrated.
Il. Axis properties and axis logic configuration

The axis properties and the axis logic configuration can be made according to the "Configuring the

controller for external axis function" part in section 10.4.6.1 External Axis Linked Motion. Make sure

the physical transmission ratio is set correctly.
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I1l. Calibration of the positional relationship of the frame of the dual-axis rotary positioner
relative to the world frame

A CAUTION

e Before calibrating the external axis, ensure that the axis properties and axis logic are set
correctly and restart the robot controller. Otherwise, the calibration result will not match the
actual value.

e Before calibrating the dual-axis rotary positioner, ensure that the physical transmission ratio

is set correctly.

e Forapplications requiring coordination of the robot, guide rail, and rotation positioner
simultaneously, calibrate the guide rail first and then the rotation positioner.

Single-axis rotary positionerCalibrationJ1 axis (Axis1-World) X Close

Mechanica potDev_1Axis ~ Method | 3-pointrot.../ | Axis: 1 Active to0lTo0l0 g,

1l

Point Status  Operation

Movj v Execute motion
Point 1 - Get point
X 0.000 A 0.000 E1 0.000 E4 0.000
Point 2 - Get point<@fmmpacy B 0.000 E2 0.000 ES 0.000
Point 3 ~ Getpoint | 2 0.000 C 0.000 E3 0.000 E6 0.000
Calculate «'—
X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 € 0.000 v

Cancel

[Q Prompt: System configuration files ] Q Joint |J1:32.02

As an example, the following describes the calibration method of the J1 axis.

1. Install a known tool at the end of the flange and set the tool as the active tool.
2. Mark a reference point on the turn table of the rotary positioner.

3. Select "Point 1", move the manipulator arm to align the TCP with the reference point. and click
"Get point" button in the corresponding line.

4. Select "Point 2", rotate the J1 axis of the rotary positioner by a certain angle in the positive
direction, then move the manipulator arm to align the TCP with the reference point, and click "Get

point" button in the corresponding line.

5. Select "Point 3", rotate the J1 axis of the rotary positioner by a certain angle in the positive
direction, then move the manipulator arm to align the TCP with the reference point, and click "Get
point" button in the corresponding line.

6. Click "Calculate" to automatically generate the result parameters The error value is displayed in
the pop-up box.

7. Click "Apply".
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Note: When calibrating the rotary positioner, the rotation angle is preferably larger than 30° for
higher calibration accuracy.

Quick stop triggered

Dual-axis rotary positionerCalibrationJ1 axis (Axis1-World) X Close

{\Auenciig:anlca RotDev_2Axis Method = 3-pointrot... Axis:1  Active toolTool W

i

Point Status  Operation

Movj v Execute motion
Point 1 - Get point
X 0.000 A 0.000 E1 0.000 E4 0.000
Point 2 - Get point 0.000 B 0.000 E2 0.000 E5 0.000
Point 3 B Getpoint | Z 0000 C 0.000 E3 0.000 E6 0.000
Calculate |[Wam
X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000 v

Cancel

A& Prompt: System configuration files |Q Joint |J1:32.021

The calibration of J2 axis is the same with that of J1 axis.

Note: When calibrating the rotary positioner, the rotation angle is preferably larger than 30° for
higher calibration accuracy.

(3) Setting workobject for the coordinated mechanical unit

1) Select the workobject to be used, set "RobHold" to "False", "UFFix" to "False", and "UFMec" to the name of the
single/dual-axis rotary positioner.

Quick stop triggered

< Installation
parameters Wobj1 V — Calibration Reset

Tools
KODOT NOLAs WOrkKopject (KopHola) -

Wobj RobHold \

Is fixed user frame (UFFix)

Load =
UFFix K

Arm load Mechanical unit (UFMec)

Environmental UFMec RotDev_2Axis -

parameters

User frame (UFrame)
v

Auto warm-up

- Refresh

A& Prompt: System configuration files ‘Q Joint |J1:32.02

2) In coordination, the workobject frame changes with the rotation of the single/dual-axis rotary positioner.
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3) You can set the workobject frame by clicking the "Calibration" button or directly entering the coordinate

values of the workobject frame.

B | & G & a

External workobject calibration

Quick stop triggered

=z @

X Close

Workobject . . : User e Target e
frame: Wobjl  Active toolTool0 iy atiop  Nomedific.../ calib)tnThree poin...\/
Point Status  Operat... . .
P Movj % Execute motion
Wobj... =a - Get point
- M A0.000 E10.000 E40.000

Wob... =a - Getpoint v g9p B0.000 £20.000 E50.000

Wob = _ Get point Z0.000 C0.000 E30.000 E6 0.000
Calibration result: ,Calculate

Uframe not changed

Cancel

|Ql"l:nr'mv’}}“.w‘[o—r'\:,::rm!;uml_imnI\Ie—‘-, |Q Joint |J1:32.021

\ v

Apply

When calibrating a workobject frame for which the parameter "UFFix" is set to "False", you can use the 3-point

calibration method. The calibration method is the same as the traditional workobject calibration method.

(4) Coordination

Currently, two types of coordinated movement are supported in the robot gripper scenario.

e Coordination between the robot and the base guide rail: When the guide rail is moved manually, the robot

coordinates with the guide rail to keep the position of TCP in the world frame unchanged.

e Coordination between the robot and the positioner: When the positioner is moved manually, the robot

coordinates with the positioner to keep the position of the TCP in the world frame unchanged.

Steps

e Coordination between the robot and the base guide rail

Place the robot on guide rail and set the mechanical unit name of the guide rail.

Peripheral
configuration Robot Type: Robot lrf'%ztﬂ;g%%al Robot
Fieldbus switch
Mechanical conversion
Address NoModel_2Axis
allgcation Robot at fixed position
1/0 mappin,
setting[sjp € Relative coordinate X Y z A
Base-World 0.000 0.000 0.000 0.000
IR-Link settings
(® Robot on guide rail
Mechanical unit
configuration . .
¢ Guide rail name Track v
Project No. + _

configuration

Forced configuration Independent axis configuration

v
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When the current mechanical unit is switched to the base guide rail in the axis control panel and the robot is a
world frame or workobject frame, the robot automatically starts coordination, as shown below.

Mechanical unit

£ Robot LrTrack
Tool frame Vv Tool[1] v Joint frame v G‘;
Wobj[0] v Load[0] 4 @
Mechanical lock Dynamic brake @)

Homing Independent axis reset

e Coordination between the robot and the positioner

Set UFFix to "False" and UFMec to the name of positioner coordinating with the robot.

< Installation
parameters Wobj1 Y Calibration Reset
Tools
Robot holds workobject (RobHold) -
Wobj RobHold
Load Is fixed user frame (UFFix) =
UFFix
Arm load . .
Mechanical unit (UFMec)
Environmental UFMec RotDev_2Axis
parameters

Auto warm-up v

v Refresh

|§ Prompt:Workpiece parameter Wobj | Q Joint | J1:0.0(

When the current mechanical unit is switched to the positioner in the axis control panel and the robot is a
workobject frame and a configured workobject is selected, the robot automatically starts coordination, as
shown below.
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Mechanical unit
£ Robot LTrack
Joint frame Vv Tool[0] v Joint frame \/ (:)
Wobj[0] Vv Load[0] Vv ?
LFRotDev_2Axis £k NoModel_2Axis
Joint frame Vv Joint frame v/
Mechanical lock Singularity crossing
Orientation alignment Homing Independent axis reset

ompleted,1p |Q Joint

(5) Coordinated motion instructions

1) When a guide rail is configured and the robot is placed on the guide rail, the Movl and Movc instructions
perform coordinated motion.

2) When no guide rail is configured or a guide rail is configured but the robot is placed at a fixed position, if the
workobject frame in the Movl and Movc instructions are associated with the name of single/dual-axis rotary
positioner, then the Movl and Movc instructions are coordinated.

3) When a guide rail is configured and the robot is placed on the guide rail, and the workobject frame in the Movl
and Movc instructions is associated with the name of a single/dual-axis rotary positioner, then the Movl and
Movc instructions enable the robot, the guide rail and the single/dual-axis rotary positioner to move in
coordination.

Movl
Linear motion of robot and external axis

Movl P,V, Z, Tool, [Wobj], [Acc],[Dec], [NWait], [Until In == value], [Out(No,value,Type)...]

& CAUTION'

If the workobject is movable and associated with a mechanical unit, then the motion between the robot and
the mechanical unit is coordinated.

Movc
Circular motion of robot and external axis

Movc P, V, Z, Tool, [Wobj], [Acc],[Dec], [NWait], [Until In == value], [Out(No,value,Type)...]
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& CAUTION

e Ifthe workobject is movable and associated with a mechanical unit, then the motion between the robot
and the mechanical unit is coordinated.

e Forthe two Movc instructions, if they have the same robot axis points, they must also have the same
external axis points.

(6) Precision of coordinated motion
For applications requiring high precision of the external axis coordination, pay attention to the following.

1) Check that the transmission ratio of the external axis is set correctly. Make sure the rotation angle (or distance)
of the external axis set on the teach pendant is equal to the actual rotation angle (or distance) of the external
axis.

2) The orientation of the tool needs to be calibrated to such a precision that the end position of the tool is not
changed upon rotation around any axis of the tool. After completing calibration of the tool, calibrate the guide
rail and the single/dual-axis rotary positioner.

3) When the workobject frame is associated with the positioner and not calibrated, check whether the origin of
the workobject frame coincides with the rotation center of the positioner after calibrating the positioner.

4) If the robot is found to have poor coordination performance during automatic running, you can use the
instruction to enable medium trajectory accuracy to improve the coordination performance.

5) If you choose the "Robot on guide rail" option, all movl and movc motions will be coordinated motions after
you save the settings and restart the robot controller. If you just need to move the robot to a certain position and
then move the robot independently, you can choose not to place the robot on the guide rail. This will reduce the
error caused by the guide rail calibration.

6) For applications requiring simultaneous coordination of the guide rail and the positioner, configure the guide
rail and the positioner first. After calibrating the guide rail, place the robot on the calibrated guide rail in the

external axis configuration interface. Then restart the robot controller and calibrate the displacement positioner.

10.4.6.3 External Axis Supported Servo Gantry Synchronization Function

The external axis function can support the gantry synchronization function of Inovance 680N/680LN series
servos. All 680 series servo types supported by the external axis can be configured for gantry synchronization.
The slave axis not configured as an external axis can follow the master axis configured as the external axis for
synchronized motion.

(1) Prerequisite

1) Guide: "SV680 Series Servo Gantry Synchronization Function Use Guide", "SV680 Series Servo Guide".
2) Encoder cables: Connect the encoder cables between two 680N/680LN servo drives.

3) Software requirement: InoDriverShop (can be downloaded from the Inovance official website).

4) Hardware requirement: Before using the gantry synchronization function, at least one external axis must be
successfully configured (for master axis configuration).

(2) Wiring

For example, configure two external axes. Configure external axis #1 and external axis #2, with external axis #1
configured as the master axis and connected to the slave axis externally.
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1) Wiring for external axis: Connect the IN port of external axis #1 to the controller, and the OUT port to the IN

port of external axis #2.

2) Wiring for gantry synchronization: Use encoder cables to connect the second encoder port of the servo drive
of external axis #1 with the second encoder port of the servo drive of the slave axis.

& CAUTION

The slave axis cannot be configured as an external axis, meaning there is no need to connect the servo drive of

the slave axis to the controller/master axis servo drive through IN/OUT ports.

(3) Configuring the servo

1) After completing the external axis configuration and the wiring between the external axis and the slave axis,
use InoDriverShop to access to the servo background.

2) Check if the gantry synchronization function is available in the servo background parameters. If not, contact

Inovance technical support.

3) Check the communication status of the two axes. If H14-02=1 for the two axes, they are in gantry
synchronization status.

4) Set the master and slave axes. Set the external axis as the master axis by configuring H14-03, and check if

H14-00 of the slave axis is 1. If yes, proceed to the next step.

5) Confirm the forward direction of both axes. Push both axes simultaneously (the axes are connected through
the gantry, pushing the gantry to rotate the axes in the same physical direction), and observe whether the signs
of H14-40 and H14-41 of the master axis are consistent.

6) The basic servo configuration is now complete. For detailed usage and configuration methods of the gantry

synchronization function, see the "SV680 Series Servo Guide".

& CAUTION

If an axis drive alarm occurs during use, check whether the configuration of master and slave axes is correct,
and connect to the servo background to view the alarm reason.

10.4.7 Safety1/O Action

This function is mainly for lithium battery customers. The opening and closing action of the gripper needs to be
carried out within the designated area. Opening the gripper outside the safety area may cause the battery to
accidentally fall, which may cause a safety accident, as shown below.

Safety area

N
4

Itis forbidden to release the
gripper outside the safety area.
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| «—the gripper outside the

.— Safety area

Itis allowed to release

safety area.

This problem can be solved by defining safety I/O actions and limiting the range of actions.

The safety I/O action is the action of the gripper rather than the motion of the robot. The user can define the area

for executing the action, the output signal of the action, and the completion determination conditions of the

action.

The safety I/O actions can be executed through user interface or through instructions in the program.

10.4.7.1 Steps

"Admin" mode is required to access this interface.

InoRobotTP

Peripheral
configuration

< Enable safety 1/0 action

Point file

configuration

No. Remarks

Safety 1/0 action 1

Arrival judgment timeout = 3000

Execute Edit

® K]

Instructions Delete

GrabClose 1 o

Bz || B3+/z+

‘ ‘ J4+/RX+

Note: Up to 16 safety I/O actions are allowed to be added.

Import Export

[ Login successful

1.

example.

InoRobotTP

Add safety action

Dasic 1

Instructions GrabClose %

Remarks

Safety zone

X 0.000 mm Y 0.000 mm Z

Add safety 1/0 action Refresh

Click "Add safety I/O action" to enter the "Add safety action" interface. Add the GrabClose 1 instruction as

Identity 1

Get current position

Cube side

0.000 length

100.000 mm

Note: Action is only allowed to be executed within the defined zone.

Action

A Login successful
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Description:

e "Instructions": GrabClose and GrabOpen instructions are available.

e "ldentity": Select the unique identification number of the instruction.

e "Remarks": Add remark for the instruction, with a character limit of 16 characters.

e "Safety zone": Configure the center point of the safety zone and the side length of the safety zone (40 mm

to 5,000 mm).
After confirming the content is correct, proceed to step 2.

2. Click "New" in the "Action" section to open the "Add action" window, and configure the I/0 Out value
during instruction execution. The number of configurable actions is limited to 16, with a minimum of 1.

Add action

Out[ 0

Note: Ensure that the added 1/Os are not used by other functions.

InoRobotTP

Add safety action

Cube side

length 100.000 mm

X 0.000 mm Y 0.000 mm Z 0.000 mm

Note: Action is only allowed to be executed within the defined zone.

Action

1/0 name 1/0 value

J5-/RY- || J5+/RV+ |

Out[0] ON
Out[1] ON J6-/RZ- | | J6+/RZ+ |

K| D||@
o @

Description:

e Thel/O number of Out is limited to [0, 127][512, 4607]. Double-click the I/0 value column to set the I/O

output value of the execution action.

e The"delete"," T "and " | " buttons can be used to configure the sequence of each execution action. When

the GrabClose 1 instruction is called, the execution actions are executed in numerical order.

3. Click "New" in the "Arrival judgment" section to open the "Add failed" window, and configure the I/0
signals that need to be waited for when the GrabClose 1 instruction ends.

Description:
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InoRobotTP

Add safety action

Arrival judgment

Condition

In[0]=Off

In[0]=Off AND In[1]=On

Add failed

Up

e Thejudgment condition can be left unconfigured or configured as an empty judgment condition.

e Thel/O number of Inis limited to [0, 127][512, 4607].

e You can configure duplicate judgment conditions, but all duplicate judgment conditions must be identical.
For example, multiple judgment conditions can be configured using In[3], but all In[3] must be set to Off.

4, Click the "Save" button to complete the configuration of the GrabClose 1 instruction. At this point, you can
check the "Enable safety 10 action" to enable the function.

InoRobotTP

< Peripheral
configuration

Point file
configuration

Safety 1/0 action

A Safety /0 action - Failed to

Enable safety 1/O action

No. Remarks

1

Arrival judgment timeout = 3000

Instructions

GrabClose 1

Note: Up to 16 safety 1/0 actions are allowed to be added.

Import Export

addjud... | @ Joint | J1

Add safety I/O action
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5. You can configure the "Arrival judgment timeout" time (ms) in the upper right corner of the interface and
click "Save" to save the configuration. All GrabClose/GrabOpen actions will use this time as the maximum
waiting time for In signals.

InoRobotTP

< Peripheral

configuration Enable safety 1/0 action Arrival judgment timeout ' 3000

Point file

configuration No

Execute Edit Delete

K] o)

Remarks Instructions

Safety /O action 1 GrabClose 1 ®

Note: Up to 16 safety 1/O actions are allowed to be added.

Import Export Add safety I/O action Refresh

6. Call GrabClosel in the instruction interface.

< main.pro
001 Start;
002 GrabClose(1); A

003 End; A Soft float

< Interference zone
Multiple points
Security I/O
Bus instruction

System diagnostics

InoRobotTP

GrabClose ( 1 ) ;

Edit and replace
Quick Replace B[*]
Use label first

B[]

B O =

GrabClose GrabOpen

Program o
@ e
Qe
D
© Add
= Operation
-+ Points
B pa

B/R/D
@ More

Save

Cancel J1-/X- H JLH/X+

TS

Function

33-/Z- || J3+/z+

In the programming interface, click "Add" > "Security I/0" > "GrabClose/GrabOpen" to enter the instruction

editing interface to change the corresponding parameters based on the configuration.
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10.5 Motion Parameters Settings

10.5.1 Teach Parameter Settings

InoRobotTP

< Motion
parameters

Teach parameter
settings

Run parameter
settings

Axis paramete

settings

Collision
detection

Self-learning
vibration control

Closed loop
vibration control

v

Teaching speed Teaching acceleration
Cartesian spatial velocity

Maximum allowable positional velocity 100.000

Maximum allowable attitude velocity 10.000
Maximum allowable joint velocity

J1 8.000 °/S  J2 8.000 °/s
J310.000 °/S  J4 10.000 °/s

J5 15,000 °/S  J6 10.000 °/s

(4 controllerparsed project successfully | @ Joint |J1

mm/S

°/s

Teaching speed: The maximum speed during the teaching process.

Teaching speed = Maximum speed set here x Speed percentage set in the toolbar.

Teaching acceleration: The maximum acceleration during the teaching process.

& CAUTION.

The settings here is to set the speed and acceleration of the robot motion in various frames. In the manual
mode of the program, the stepwise or continuous operation of the robot uses 50% of the operating speed and
acceleration, rather than the parameters set here.

10.5.2 Run Parameter Settings

In the auto mode, the robot motion uses the parameters shown in the following figure.

In the manual mode, the stepwise or continuous operation of the robot uses 50% of the operating speed and

acceleration. The stop speed parameters used are the same as those used in the auto mode.
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< Motion
parameters Running speed = Operating acceleration =~ Stop deceleration = Transition feature
Teach parameter
settings Cartesian spatial velocity
Run parameter Maximum allowable positional velocity 1500.000 mm/S
settings
. _— Maximum allowable attitude velocity 800.000 °/S
AXIS parameter
settings . P o
: Maximum allowable joint velocity
Collision R R
ereeran J1 367.650 /S J2 350.000 /S
Self-learning J3 423.300 °/S J4 500.600 °/S

vibration control
J5 600.000 °/S J6 800.000 °/S

Closed loop
vibration control

. Refresh

|Q Controller parsed project successfully | Q Joint | J1:0.000

Running speed: The maximum speed during operation.

Relationship diagram of actual operating speed:

Operating speed = max. speed * global speed percentage * percentage set by instruction

Vin motion instruction
Affected by Velset value
Remove effect by Velset OFF

Speed percentage set in toolbar
Affected by Velset Rate[value]

Maximum speed set here
Operating acceleration: The maximum acceleration during operation.

Operating acceleration = max. acceleration + global speed percentage * percentage set by instruction

Acc in motion instruction

Speed percentage set in toolbar
Affected by Velset Rate[value]

Maximum acceleration set here

Stop deceleration: The deceleration during the stopping process.
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A CAUTION

The above parameters are subject to the performance of the servo system.

Transition feature:

Set the unit transition length.

10.5.3 Axis Parameter Settings

InoRobotTP

B | A&

< Motion OFF
parameters Trackingerror | Arrivalerror | Arrival holdtime = Currentlimit = Average lo -

Teach parameter

settings J1 4718592 J2 4718592

Run parameter

2 || J2epv
settings

J3 | 4718592 J4 4718592

| J3z- || J3+/z+

Axis parameter J5 4718592 J6 4718592
settings

Collision
detection

Self-learning
vibration control

Closed loop
vibration control

. Refresh

The "Manufacturer" mode is required to access the axis parameter settings interface.

Tracking error: This parameter is used to monitor whether the deviation between the planned position and the
feedback position of the axis exceeds the limit. If the tracking error is reported to be too large, appropriately
reduce the acceleration or increase the setting value of the tracking error.

Arrival error: This parameter determines the judgment condition for robot planning completion and servo

actual arrival.

Current limit/Average load rate limit: Subordinates to the current protection function, see 12.6.1 Current

Protection.

Temperature rise protection: This parameter can be used to enable or disable overload rate protection and
overheating rate protection functions. Note that this page is displayed only on models that support temperature
rise protection, see 12.6.2 Temperature Rise Protection.

A CAUTION

For tracking error, arrival error, current limit, average load rate limit, and temperature rise protection,

"Manufacturer" mode is required for adjustment.

10.5.4 Collision Detection Settings

The collision detection parameters are divided into collision detection parameters in manual mode and collision
detection parameters in auto mode. The collision detection parameters in auto mode are valid only in the
automatic mode.
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There are three types of collision detection parameters.
e Thefirstis the collision detection switch provided for each axis. Click the switch to turn it on or off.
e The second is sensitivity, with a range of 25 to 300, the default being is 100.

e Thethirdis the action triggered after collision, including alarm and stop, and alarm and move back.

A CAUTION

"Alarm and move back" action requires special use scenarios. Before use, carefully read the 10.5.5 Collision
Response section.

Qs & & 0= @

< Motion
parameters Manual collision detection || Auto collision detection = Static collision detection
Teach parameter
settings Triggered action = Plantostop v/
Run parameter
settings Reset recommended value
Axis parameter X L. . X
settings AxisNo  Sensitivity (25-200%) gzc):ommended value  Triggered action
Collision J1 100.000 (¥ 100.000 Plan to stop
detection
J2 100.000 (4 100.000 Plan to stop =
Self-learning
e | 3 100.000 % 100.000 Plan to stop
v
Closed loop . cAn Ann — | ~

vibration control

- Apply recommended value Refresh

| A& Login successful

As shown in the above figure, the "Recommended value" column shows the recommended sensitivity and
updates approximately every 3s. The recommended sensitivity is automatically reset to 75 after each power-on.
Each time the robot moves, the system automatically calculates the recommended sensitivity. When the
recommended sensitivity calculated by the system is greater than the sensitivity value displayed on the
interface, the sensitivity value displayed is updated. The "Reset recommended value" button allows you to reset
the displayed recommended sensitivity to 75. When the recommended sensitivity has increased unexpectedly
due to minor contact of the robot, you can click this button to calculate the recommended sensitivity again.

There are several situations where changes in recommended sensitivity require special attention:

1. To avoid false alarms and ensure sufficient sensitivity when the operating conditions change significantly
(such as a significantly larger or smaller load, a significantly faster or slower speed, or an abnormal
increase in the recommended value due to a minor collision or contact), it is recommended to reset the
recommended value and apply the latest recommended value after the robot runs for a period of time.

2. After the robot runs for a long time, the auto-recommended value may change even if the robot still runs
under the same operating conditions due to joint friction. When the change is within 10%, it is not
necessary to frequently adjust the collision detection sensitivity (unless a false alarm has occurred). If the
change exceeds 10%, it is recommended to apply the latest recommended value.

3. When the recommended value is less than 100%, it is not recommended to change it to a value less than
100%. Otherwise, false alarms may occur when the operating conditions change. When and only when the
requirement on the collision detection sensitivity is high, it is appropriate to set the sensitivity between
75% and 100%.
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4. If you need to switch the speed manually during automatic motion, if the speed changes greatly (for
example, directly from 25% to 100%), a false alarm may occur even if the recommended sensitivity at
100% speed is used. This is normal. If you need to switch the speed manually during automatic motion, it
is recommended to switch the speed step by step. For example, switch from 25% to 50% first, then to 80%
and finally to 100%.

The debugging steps for collision detection are as follows.
Check the load parameters.

The load parameters include mass, eccentricity, inertia, etc. and can be calculated from the 3D model of the
load.

Enter the load parameters to the selected tool load or grip load, as shown in the figure below.

< Installation
parameters Tooll v Calibration Reset
Tools
Tool notes
Wobj Remarks View the diagram —
Robot holds tool (RobHold)
Load
RobHold @)
Arm load
mioa Tool frame (TFrame)
Environmenta X' 0.000 mm Y 0.000 mm  Z 0.000 mm
parameters
A 0.000 ° B 0.000 ° C 0.000 ° v

Auto warm-up

- Refresh

A |ssued successfully

1. Activate the tool.
There are two methods to activate the tool load:

a) Add the corresponding tool number to the motion instruction. This method takes effect in the automatic,
stepwise and continuous running states.

b) Switch the corresponding tool number in the tool frame interface. This method takes effect in the jog state.
2. Activate the corresponding grip load.
There are two methods to activate the grip load:

a) Activate the specified grip in the program through the GripLoad instruction. This method takes effect in
automatic, stepwise and continuous running states.

b) Switch the corresponding grip load number in the monitoring interface. This method takes effect in the jog
state (if the grip load number is not changed in the program by using the GripLoad instruction, the grip load
number set in the monitoring interface is always active).

3. Setthe collision detection parameters for manual mode.

Turn off the collision detection switch for manual mode and click the "Save" button.
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< Motion
parameters Manual collision detection | Auto collision detection = Static collision detection
Teach parameter
settings Triggered action = Plantostop Vv
Run parameter
settings Reset recommended value
Axis parameter X . . .
e AxisNo  Sensitivity (25-200%) {%/%gommended value  tiggered action
Collision J1 100.000 (4 100.000 Plan to stop
detection
J2 100.000 (%1 100.000 Plan to stop =
Self-learning
vibrationcontrol )3 100.000 % 100.000 Plan to stop
Closed loop oslasn — | ~

vibration control

- Apply recommended value Refresh

| A Failed to read controller safety 1/0 a

After normal movement in manual mode for a period, return to the manual collision detection parameter
interface. Click "Apply recommended value" to write the recommended value to the "Sensitivity" column on the
left. Then, turn on the collision detection switch and click "Save".

A CAUTION

The recommended value is updated only when the motion in manual mode occurs. If the recommended value
is less than 100, the interface will keep refreshing until the recommended value is more than 100. If the
recommended value is less than 100, check whether the motion in manual mode has been performed or
whether the motion time in manual mode is sufficient (about 30s required, 2 minutes and more
recommended).

Set the collision detection parameters for auto mode.

Similar to the settings for the manual mode, turn off the collision detection switch and click the "Save" button.

TO
O L4 @

< Motion

parameters Manual collision detection == Auto collision detection = Static collision detection
Teach parameter
settings Triggered action Plantostop Vv 1/O triggered collision detection

Run parameter
settings Reset recommended value

Axis parameter
settiﬁgs AxisNo  Sensitivity (25-200%) g/i)commended value  Triggered action
Collision J1 100.000 (4 100.000 Plan to stop
detection
J2 100.000 (4 100.000 Plan to stop =
Self-learning
vibration control 3 100.000 % 100.000 Plan to stop
Closed loop aammnn Pl ~

vibration control

- Apply recommended value Refresh

A Failed to read controller safety|/Oa I Q Joint | J1:0.000 2:0.000 3:0.000 J4:0.000 5:0.000
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After a period of automatic operation (5 minutes and more recommended), return to the auto collision detection
parameter interface. Click "Apply recommended value" to write the recommended value to the "Sensitivity"
column on the left. Then, turn on the collision detection switch and click "Save".

If a collision alarm is detected, do as follows.

1) Check whether parameters are set properly.

a) Check whether the collision detection sensitivity is too low. When the sensitivity is less than 100, false alarms
are more likely to occur. Ensure that all sensitivity levels are greater than 100.

b) Check that the load matches the set tool load. Check whether the correct tool number is activated. If false
alarm occurs in automatic, stepwise or continuous running, check whether the correct tool number is included
in the instruction; check whether the corresponding tool load parameters are correct. Check whether the
eccentricity is set correctly, especially when the eccentricity is large.

c) Check whether the load matches the set grip load. Check whether the correct grip load number is activated,
whether the correct grip load number is activated using the GripLoad instruction, or whether the grip load
number is correct on the monitoring interface; check whether the corresponding grip load parameters are
correct. Check whether the eccentricity is set correctly, especially when the eccentricity is large.

2) If no fault is found in the preceding parameter check, check the operating conditions of the robot.

a) Check whether the operating conditions at the time of alarm are greatly different from those at the time of
sensitivity setting. The required collision detection sensitivity may vary under different operating conditions. In
addition, if the ambient temperature at the time of the alarm differs greatly from that at the time of parameter
setting, collision detection may be affected. In this case, apply the latest recommended value.

b) Check whether the robot comes into contact with the outside world during motion. In case of contact, the
contact force is unpredictable, as well as the torque fed back to the robot motor. Therefore, the set collision
detection sensitivity cannot be used for a long time. In this case, it is recommended to temporarily increase the
detection sensitivity by using SetAxisCollLevel instruction near instructions in the program that may have
contact with the outside world, or temporarily disable the collision detection function using the SetAxisCollMode
instruction. This method is available only in automatic mode.

c) Check whether there is strong vibration during robot motion. The strong vibration greatly affects the collision
detection and easily causes false alarms. In this case, it is recommended to increase the set sensitivity by 10 to
30 on the basis of the recommended value.

3) Check the robot manipulator.
a) Check whether the robot base or robot end gripper is properly fastened.

b) Check whether the brake of the alarming axis is opened. Turn off collision detection, run the axis with false
alarms (low-speed teaching) independently. Open the current protection interface, observe whether the average
load rate and maximum current of the axis are too large, and whether an axis drive alarm occurs. If yes, check

the servo parameters or cables related to the brake.

c) When the robot servo is enabled, rotate the robot axis (the axis with alarm) firmly and observe whether the
robot has a large clearance. If the clearance is large, the reducer or timing conveyor is abnormal and needs to be
dismantle for inspection. If no problem is found in above checks, it is possible that the reducer is damaged.
Export the fault information promptly and contact the manufacturer for analysis.

4) If a collision alarm occurs with the collision detection function turned off, you can try to turn off the second-
level collision detection if all previous checks cannot solve the problem. To turn off the second-level collision
detection, set the collision detection sensitivity to 300 and at the same time turn off the collision detection
switch on the software interface or via instructions. It is recommended to make such settings only near
instructions prone to false alarms, and restore the normal collision detection settings as soon as possible in the

subsequent program.
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1/0 triggered collision detection function

In auto mode under remote I/0 mode, collision signals can be triggered by external inputs. The specific
procedure is as follows:

Enable the I/0 triggered collision detection function:

< Motion
parameters Manual collision detection = Auto collision detection | Static collision detection
Teach parameter
settings Triggered action Immediater...\/ 1/0 triggered collision detection ()
Run parameter .
settings Move back distance 20 mm Reset recommended value
Axis parameter X L ) .
settings AxisNo  Sensitivity (25-200%) 52)commended value  Triggered action
Collision J1 100.000 (4 100.000 Immediate... =&
detection
J2 100.000 [%y  100.000 Immediate... =2 =
Self-learning
vibration control J3 100.000 (4 100.000 Immediate... =a
v
Closed loop P e e . - —

vibration control

- Apply recommended value Refresh

| A& Failed to read controller safet

Configure the I/0 mapping: See 10.4.2 1/O Mapping;

After the above configuration is completed, when the robot is in remote /0 mode and automatically running the
program, upon receiving a rising edge signal from an external input, the robot will perform actions according to
the user-set collision handling actions.

& CAUTION

e Thisfunction is only effective in the auto mode under remote 1/0 mode.

e Thisfunction is triggered by a rising edge.

Static collision detection function (only for 6-axis robots)

As shown in the figure below, click "Settings" > "Motion parameters" > "Collision detection" > "Static collision
detection" in sequence to set the collision level. The collision levels for static collision detection are

"low" (default), "intermediate”, and "high". When switching to intermediate or high, a prompt will pop up and
require manual closure by the user, with the message "Static collision detection for non-low level may not be
effective in preventing the risk of motor burnout, please set it in accordance with the actual working conditions."
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InoRobotTP

B | A
< Motion
parameters Manual collision detection = Auto collision detection = Static collision detection
Teach parameter

settings

Run parameter
settings

Axis parameter
settings
Collision level  low
Collision
detection

Self-learning
vibration control

Closed loop
vibration control

InoRobotTP

Enable OFF |

Prompt —
J1X- |

Static collision detection for non-low J2+/Y+

level may not be effective in preventing

. - J3+/2+ |
the risk of motor burnout, please set it

in accordance with the actual working Ja+/RX+ |
conditions. .

J5+/RY+ |

InoRobotTP

B | &

Motion
< parameters Manual collision detection = Auto collision detection = Static collision detection

Teach parameter
settings

Run parameter
settings

Axis parameter
settings
Collision level | Intermediate v/
Collision
detection

Self-learning
vibration control

Closed loop
vibration control

A& Prompt: System configuration files...| @  Joint
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InoRobotTP

B | &

Motion
< parameters Manual collision detection == Auto collisiondetection = Static collision detection

Teach parameter
settings

Run parameter
settings

Axis parameter
settings
Collision level  High
Collision
detection

Self-learning
vibration control

Closed loop
vibration control

v

(# Prompt: System configuration files...| @  Joint [J1

Description: This function is to add collision detection for the robot when the enable signal is active and not in
motion. You can set the collision level to low, intermediate, or high. The low collision level is the default and also
the safer setting. If you have special operating condition requirements, the collision level can be set to
intermediate or high, but the protection effectiveness of these two levels will be reduced. You can set it as

appropriate.
10.5.5 Collision Response

10.5.5.1 Overview

After a collision detection alarm is triggered in the robot, you can select the collision response method, i.e., the
action triggered by the collision detection alarm. The available trigger actions include: plan to stop, stop
immediately, and immediate rollback. In addition, external signals are supported to trigger the collision
detection alarm, which can effectively avoid collisions of the manipulator. For the settings of this function, see
10.5.4 Collision Detection Settings.

Motion
< parameters Manual collision detection | Auto collision detection = Static collision detection
Teach parameter
settings Triggered action = Stopimmed...v

Run parameter
settings Reset recommended value

Axis parameter

AxisNo  Sensitivity (25-200%) 52)commended value  trigoered action

settings
Collision J1 100.000 [% 100.000 Stop imme... =@
detection
J2 100.000 [4 100.000 Stop imme... za =
Self-learning
vibrationcontrol 3 100.000 % 100.000 Stop imme... =&
v
Closed loop A Ann = ~ —
vibration control
- Apply recommended value Refresh Save

10.5.5.2 Plan to Stop
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10.5.5.2.1 Description

After selecting the trigger action as "Plan to stop", upon the occurrence of a collision detection alarm, the robot

speed will be gradually planned to 0, completing the stop.

10.5.5.2.2 Steps
e Inthe manual mode, you can set the action triggered upon collision in the manual mode to "Plan to stop".
e Inthe auto mode, you can set the action triggered upon collision in the auto mode to "Plan to stop".

e Inaddition, in the auto mode, you can also enable the "Plan to stop" function by using instruction

SetCollMode (ON,Coll_ PlanStop).

10.5.5.3 Immediate Rollback

10.5.5.3.1 Description

When the "Triggered action" is set to "Immediate rollback", upon the occurrence of a collision detection alarm,
the robot will move back a certain distance along the planned path before the collision. Additionally, you can set

the planning distance during moving back.

Collision point
eeaaa >

Normal motion path

Backward
motion path

I
'
!
1
1
'
!

10.5.5.3.2 Steps

e Inthe manual mode, you can set the action triggered upon collision in the manual mode to "Immediate

rollback", where you can also set the "Move back distance".

e Inthe auto mode, you can set the action triggered upon collision in the auto mode to "Immediate
rollback", where you can also set the "Move back distance".

e Inaddition, in the automatic mode, you can also enable the immediate rollback function by using

instruction SetCollMode (ON,Coll_Rebound).

10.5.5.3.3 Notes

e Before using the immediate rollback function, make sure that the collision detection function is enabled

and the collision detection sensitivity is set correctly.

e Theimmediate rollback function can only ensure that the robot returns along the planned path before the

collision. It cannot avoid secondary collision during moving back. Do not use the immediate rollback
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function in places with high risk of secondary collision, such as narrow space and complicated

environment.

e Therobot stops rollback immediately when any one of the following conditions is met: The rollback
planning distance exceeds the planned value; The rollback planning distances exceeds the distance
planned at the time of 320 ms before alarm; There is a decreasing trend in the spatial distance between the
planned rollback point and the collision point.

e Make sure the servo firmware version corresponds to the controller version.

e The move back function must be enabled manually.

e The move back function needs to be enabled respectively for the manual mode and auto mode.
e Theinstruction SetCollMode takes effect only in auto mode.

e Forarobot that has performed the move back function, it is recommended to re-tune the collision
detection sensitivity after using this function.

e The acceleration of move back is large and the impact on the robot joints is large. Avoid collision as much
as possible. Use the recommended sensitivity to avoid false collision alarms.

e Inthe move back process after high-speed collision, the servo drive alarm is very likely to occur. This is
normal as long as the servo drive alarm does not occur within the first 50 ms of the move back process.

10.5.5.4 Stop Immediately

10.5.5.4.1 Description

After selecting the trigger action as "Stop immediately", upon the occurrence of a collision detection alarm, the
robot speed will be immediately decreased to 0, completing the stop.

10.5.5.4.2 Steps

e Inthe manual mode, you can set the action triggered upon collision in the manual mode to "Stop
immediately".

e Inthe auto mode, you can set the action triggered upon collision in the auto mode to "Stop immediately".

e Inaddition, in the auto mode, you can also enable the "Stop immediately" function by using instruction
SetCollMode (ON,Coll_ RapidStop).

10.5.5.4.3 Notes

e Before using the immediate stop function, make sure that the collision detection function is enabled and
the collision detection sensitivity is set correctly.

e Make sure the servo firmware version corresponds to the controller version.
e The move back function needs to be enabled respectively for the manual mode and auto mode.
e Theinstruction SetCollMode takes effect only in auto mode.

e Forarobot that has performed the move back function, it is recommended to re-tune the collision
detection sensitivity after using this function.
10.5.5.5 Priority of Actions Triggered by Instruction Settings and Interface Settings

e During running in manual mode, the triggered action after a collision detection alarm will be consistent
with the "Triggered action" setting under "Manual mode" in the interface settings. Note that when running
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a program in manual mode, the trigger action set in the instruction settings will not take effect, and the
trigger action will still follow the "Triggered action" setting under "Manual mode" in the interface settings.
The same logic applies to "Move back distance".

e During running in auto mode, before the instruction settings take effect, the triggered action after a
collision detection alarm will be consistent with the "Triggered action" setting under "Auto mode" in the
interface settings. After the instruction settings take effect, the triggered action after a collision detection
alarm will be consistent with the "Triggered action" in the instruction settings. After compiling the project
or returning to the start line of the main task or all start lines, the "Triggered action" under auto mode will
be consistent with the that in the interface settings. The same logic applies to "Move back distance".

10.5.6 Trajectory Recovery Settings

e You can choose to check the threshold for trajectory recovery of the robot by joint or by position. If you
choose joint, the robot determines whether to pop up a prompt for trajectory recovery by comparing the
changes in joints.

e Ifyou choose position, the robot determines whether to pop up a prompt for trajectory recovery by
comparing the change in position of the TCP and the external axis. When you choose position, you can set
TCP position, TCP orientation, external axis position, and external axis orientation for the manual and
automatic modes.

Steps

Go to "Settings" > "Motion parameters" > "Trajectory recovery settings".

< Motion ) . .
parameters Check trajectory recovery threshold by @ Joint Position

Torque model
correction

Soft float function

Trajectory
recovery settings

A | ogin successful

Joint
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< Motion ) . .
parameters Check trajectory recovery threshold by Joint (@) Position

Torque model
9 Manual mode

correction
Soft float function TCP position 50.000 mm  TCP orientation 15.000
. . External axis R
Trajectory External axis position = 50.000 mm  entation 15.000
recovery settings
Auto mode
TCP position 100.000 mm  TCP orientation 30.000 °
External axis position | 100.000  |mm CXternalaxis 30.000 °
orientation

A Login successful ‘ Q Joint | J1:0.000

Position
Results

When you choose the joint mode, the settings take effect after being saved. When you choose the position
mode, enter the setting data and save the settings to make them take effect.

Note
This function is only available to the manufacturer. The settings must be saved with the robot disabled.

Itis recommended that the threshold in position mode be set to a value above 0.1 mm or 0.1°.

A CAUTION

When it is set to 0, the prompt keeps popping up.

Parameter description:

_ Default for Default for auto .
Parameter Description Unit Range
manual mode mode

The maximum
allowable TCP
distance

. between the -
TCP position 50 100 Millimeter (mm) | [0, 20000]
robot arm
deviation point
and the point to
be reached.

The maximum
allowable TCP
TCP orientation | ©fientation 15 30 Degree (°) [0,360]
deviation

between the
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Parameter

Description

Default for
manual mode

Default for auto
mode

Unit

Range

robot arm
deviation point
and the point to
be reached.

External axis

position

The maximum
external axis
distance
between the

external axis

50

100

Millimeter (mm)

[0,20000]

deviation point
and the point to
be reached.

The deviation of
the rotation
angle of the
external axis
between the 15 30

external axis

External axis

Degree (°) (0,360 ]

orientation
deviation point
and the point to
be reached.

10.5.7 Closed-loop vibration Control

This function is only available for IRCB500 series and IRCB501 series controllers, which come with a data

acquisition board. Configurable parameters are as follows:
e Vibration control switch: Enable, Disable

e Data acquisition alarm level: 0-Close alarm, 1-Low sensitivity, 2-Medium sensitivity, 3-High sensitivity

InoRobotTP

< Motion

parameters Vibration control switch

Teach parameter

settings Data Acquisition Alarm Level = Close alarm v/
Run parameter

settings

Axis paramete

settings

Collision
detection

Self-learning
vibration control

Closed loop
vibration control

. Refresh
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& CAUTION

When the data collection board is missing or damaged, set the data collection board alarm sensitivity to
"Disable alarm" to avoid continuous alarms.

10.5.8 Self-learning Vibration Control

10.5.8.1 Function Introduction

Application scenario: When significant vibration is observed during program motion, the self-learning vibration
control function can be used to reduce the vibration.

1. Observe program execution and identify motion instructions upon significant vibration, and add SLOn to
these motion instructions.

2. Add the SLMode instruction at the beginning of the program to set the vibration suppression level.

3. Re-execute the program, and the system automatically performs learning during motion. (The self-learning
process will cause the motion instruction to pause approximately 1.5s longer after motion completion.)

4. Afterward, the machine can be used normally with suppressed vibration (since the learning has already
been completed in step 3, the system will not re-learn when running the program again, but will suppress
vibration under the influence of the SLMode instruction for all motion instructions with SLOn).

A CAUTION

e The learning data of self-learning vibration control does not move with projects, so the suppression

effect will not directly follow the projects.

e Ifusingself-learning vibration control on one device and then transferring the project to another device,
the vibration suppression needs to be re-learned. Alternatively, after moving the project, the learning
data from the original device can be exported to the new device. This can save time on self-learning for
robots in batch production lines.

10.5.8.2 Related Instructions

The instructions related to self-learning vibration control are as follows:

(1) SLVSMode
Name SLVSMode
Function Sets the self-learning vibration control mode.

Description | This instruction is used to enable or disable the self-learning vibration control function.

Format SLVSMode modePara

Parameter The modePara parameter includes four modes: HighLevel, MidLevel, LowLevel, Off.

Supported under all control authorities, including API
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Control
authority
1) Only effective in main tasks, not supported in multitasking.
Scope of
instruction 2) Project level: Initialization is triggered when the program is compiled and the program returns to
the start of the main program, and this parameter restores the default value, which is Off.
1) HighLevel, MidLevel and LowLevel indicate that the self-learning vibration control function is
turned on, and Off indicates that the vibration control function is turned off.
2) The higher the level of vibration control, the better the effect of vibration suppression. In terms
Detailed of vibration amplitude, HighLevel<=MidLevel<=LowLevel, and in terms of motion execution time,

description [ HighLevel>=MidLevel>=LowLevel.

3) When the self-learning vibration control function is required, it is recommended to use MidLevel
first for testing. If the vibration does not meet the requirements, switch to HighLevel for testing. If
the motion execution time does not meet the requirements, switch to LowLevel for testing.

In the following program, after the instruction SLVSMode MidLevel is executed, the self-learning
vibration control mode will be set to a medium-level mode.

For B[0]=0,B[0]<2,Step[1]

Movj LP[0],V[30],Z[0],SLOn;
Example Delay T[1];
Movj LP[1],V[30],Z[0],SLOn;
Delay T[1];

SLVSMode MidLevel;

EndFor;
Remark -
(2) SLON/SLOff/SLReset
Name SLON/SLOff/SLReset
Function It marks motions that require self-learning to suppress vibration.
Descriti This parameter is the default parameter of motion instruction, marking motions that require self-
escription
P learning to suppress vibration.
Format Movj/Movabsj/Movl/Movc/Jump/JumpL,..., [SLOn/SLOff/SLReset];
1)  SLOnindicates that this segment of motion requires self-learning, SLOff indicates that this
segment of motion does not require self-learning, and SLReset indicates that this segment of
Parameter motion requires re-learning.
2)  Thedefault is SLOff, which means that self-learning is not required for this segment of
motion.
API not supported
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Control
authority

Scope of
instruction

Consistent with motion instruction, not supported in multitasking.

Detailed
description

1) Incase of SLOn, self-learning is carried out only when the global motion speed is equal to or
greater than 49%. In case of SLReset, self-learning is carried out regardless of the global motion
speed.

2) Thetime for each self-learning is approximately 1.5s.

3) Incase of SLOn, when the instruction is executed for the first time, the robot stops for about
1.5s after it reaches the target, automatically learning the relevant information and saving it in
the learning data file. Normally, the information required can be learned automatically after one
run. Therefore, the robot does not need to stop again to learn when the instruction is called
repeatedly later.

4) In case of SLReset, the robot stops for about 1.5s each time it reaches the target to
automatically learn relevant information and save it in the learning data file.

5) If the vibration suppression effect cannot be met after self learning with the SLOn parameter,
you can use the SLReset parameter, which is equivalent to forcing self-learning every time the
motion is executed. Generally, it is only used for commissioning. When it is confirmed that the
vibration meets the requirements, change SLReset to SLOn or SLOff.

6) For motion segments with good vibration conditions, do not mark them (SLOff). Otherwise,
the robot may stop for self-learning when it first runs to the marked positions.

7) Generally, the more obvious the vibration, the better the likelihood of self-learning effect.
However, if the vibration is too obvious, it may lead to self-learning of incorrect data.

8) Foramotion instruction with SLOn or SLReset parameter, if self-learning is needed, the
subsequent instructions will not be executed before the motion instruction is complete. In this
case, the transition parameters do not take effect while the Nwait parameter takes effect. For a
motion instruction with SLOn parameter, if self-learning is already completed, the transition
parameters take effect. That is, the motion instruction with SLOn parameter supports transition
after the self-learning is completed.

9) Foramotion instruction with Until and SLOn/SLReset parameters at the same time, if Until is
not triggered, the instruction moves normally to the target point where the robot stops and
performs self-learning. If Until is triggered during self-learning, the robot stops self-learning and
executes the next motion instruction. If the Until is triggered during execution of the instruction,
the robot does not perform self-learning.

10) In the following special conditions, the instruction that has completed self-learning may
perform self-learning again:

a) The user clicks stop when the instruction is running, and the robot stops near the target
point. Then the user clicks start and the robot executes the next instruction directly. If the next

instruction includes SLON, the next instruction will perform self-learning again.

b) The user disables the robot servo when the instruction is running. The robot stops near the
target point. Then the user enables the robot servo and click start. The robot executes the next
instruction directly. If the next instruction includes SLOn, the next instruction will perform self-
learning again.
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¢) Whether the previous instruction triggers Until or not affects the start point of the
subsequent instruction containing SLOn. Therefore, if the subsequent instruction has completed
self-learning when the previous instruction has not triggered Until, the subsequent instruction
performs self-learning again when Until is triggered.

d) When 0x1040, 0x1041, and 0x1042 errors occur during self-learning, the learning data of the
current running instruction may not be saved successfully. After the robot is powered off and
restarted, the motion instruction may need to perform self-learning again. It is recommended to
perform self-learning again after the robot is powered off and restarted.

11) For a Jump instruction with SLOn/SLReset, by default the robot automatically determines
whether the Jump instruction is suitable for segmentwise self-learning based on the motion
parameters of the instruction. The robot necessarily stops at the end of the third (descending)
segment where it performs self-learning. In addition to this, the robot determines whether
additional self-learning is needed at the end of the first (ascending) segment and second
(horizontal) segment of the Jump instruction. If segmentwise self-learning is not needed, you can
set the self-learning mode of Jump motion through the SetJumpSLMode instruction. For details,
see the SetJumpSLMode instruction.

1) Inthe following program, after executing the instruction SLDataClear All, all historical self-
learning data will be cleared. Therefore, regardless of whether self-learning has been performed
previously, self-learning will be performed when moving to LP[1] and LP[2]. The motion to the
LP[2] continues self-learning before jumping out of the for loop. Since the self-learning
parameter is SLOff or default, self-learning will not occur when moving to LP[0] and LP[3]. Due to
the presence of the SLReset parameter, the motion to LP[2] will not have transition effects. When
the self-learning is completed at LP[1], the transition parameter for motion to LP[1] will produce
a transition effects.

SLDataClear All;

Example For B[0]=0,B[0]<10,Step[1]

Movj LP[0],V[30],Z[0],SLOff;

Movj LP[1],V[30],Z[CP],SLOn;

Movj LP[2],V[30],Z[CP],NWait,SLReset;
Movj LP[3],V[30],Z[0];

Set Out[1];

SLVSMode MidLevel;

EndFor;
Remark -
3) SetJumpSLMode
Name SetJumpSLMode
Function Sets the self-learning mode for the Jump/JumpL instruction.

Description [ Sets whether to perform segmentwise self-learning on the Jump/JumpL instruction.
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Format SetJumpSLMode(iMode)

Parameter iMode parameter includes two modes: SL_Auto, SL_LastSeg.

Control

. API not supported

authority
1) Only effective in main tasks, not supported in multitasking.

Scope of 2) Project level: Initialization is triggered when the program is compiled and the program returns

instruction to the start of the main program, and this parameter restores the default value, which is SL_Auto.
3) Forced blocking, subsequent instructions will not run until this instruction is completed.
1) Includes SL_Auto and SL_LastSeg.
a.  SL_Auto: Automatic mode, which is the default mode. The robot automatically determines
whether the Jump instruction is suitable for segmentwise self-learning based on the working
conditions. The robot determines whether the first (ascending) segment and second (horizontal)
segment are suitable for self-learning. If suitable, the robot stops at the end of the first and second

Detailed segments respectively and performs self-learning.

description |b.  SL_LastSeg: The robot performs self-learning at the last segment of motion, i.e., it stops at
the target specified in the Jump instruction where it performs self-learning. This mode is intended
for special situations where segmentwise learning is not needed.
2) Once this instruction is set, it remains in effect for the motion after the instruction, unlessiit is
set again.
1) In the following program, after executing the instruction SetJumpSLMode(SL_LastSeg), the
Jump/JumpL instructions will not perform segmentwise self-learning judgments and will only
perform self-learning at the target point of the instruction. Self-learning will only occur at points
P[1] and P[2] in the following instructions.
SetJumpSLMode(SL_LastSeg); ##Sets to perform self-learning only at the target point of the

Example instruction.
Jump P[1] ,V[30], Z[3], Tool[1],Wobj [1],LH[60],MH[-130],RH[60],SLOn;
JumpL P[2] V[30], Z[3], Tool[1],Wobj [1],LH[60],MH[-130],RH[60],SLOn;
SetJumpSLMode(SL_Auto); ##Sets automatic mode. The algorithm determines whether to
perform segmentwise self-learning.

Remark -

(4) SLDataClear

Name

SLDataClear

Function

Clears learned data.
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This instruction is used to clear data that has been learned. When it is called, the robot needs to

Description ) .
perform self-learning again.
Format SLDataClear ClearPara
b ; ClearPara includes All and Current, which respectively represent the erasure of all learning data
arameter
and the erasure of learning data at the current position of the robot.
Control
) API not supported
authority
Scope of Lo : o
] . Only effective in main tasks, not supported in multitasking.
instruction
1)  When SLDataClear All is called, all learning data from previous learning will be restored to
factory defaults.
2)  Iftherobot's self-learning effect is still poor after increasing the global motion speed (the
robot's vibration is visible to the naked eyes), SLDataClear All can be called to clear all historical
learning data, and then self-learning can be re-started, or the robot can be moved to a position
with poor self-learning effect and SLDataClear Current can be called to clear the learning data of
the current position, and then re-start self-learning at that position.
Detailed
descripti 3) Ifthe weight orinertia of the end load of the robot changes significantly (more than 30%),
escription
P SLDataClear All needs to be called to clear all historical learning data before learning again.
4)  Ifyou need to clear the historical learning data and re-learn, you generally only need to call
the instruction SLDataClear All at the beginning of the program, and only need to call it once.
5)  Theinstruction SLDataClear All is generally only used during debugging. After debugging is
completed, it needs to be deleted or commented out. Otherwise, the learning data that has been
learned from each SLDataClear All execution will be completely cleared, resulting in vibration
suppression failure and the robot needs to learn again.
In the following program, after the instruction SLDataClear All is executed, all historical self-
learning data will be cleared. When the motion instruction with SLOn or SLReset parameter is
executed later, self-learning will be performed again, that is, self-learning will be performed upon
the first execution of statement Movj LP[1],V[30],Z[0],SLOn.
SLDataClear All;
For B[0]=0,B[0]<2,Step[1]
Example Movj LP[0],V[30],Z[0];
Delay T[1];
Movj LP[1],V[30],Z[0],SLOn;
Delay T[1];
SLVSMode MidLevel;
EndFor;
Remark -
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10.5.8.3 Backup, Load, Restoring, and Clear of Self-learning Data

As shown in the figure below, you can configure the self-learning vibration control function in "Settings" >
"Motion parameters" > "Self-learning vibration control" interface.

This interface includes 4 sub-functions: data backup, load data, restore data to defaults, and clear data.

T0
Qs Luahs @

< Motion
parameters
Teach parameter [%] Databackup Load data
settings
Back up the self-learning data files in Load local self-learning data from local
Run parameter the controller to the local to the controller
settings
sl ) Restore data to defaults g Clear data
settings
- Restore all learning data in the Clear self-learning data of the current
Collision controller to the factory defaults position
detection
Self-learning Show Clear data button on the program debugging page
vibration control
Closed loop
vibration control
\ 4

(1) Data backup
1. Description

It allows you to save the self-learning data in the robot controller to the learning data file and store the file to the
local disk of the computer.

2. Procedure:

1) Click the "Data backup" button.

@ Data backup

Back up the self-learning data filesin
the controller to the local

2) Select the backup path and enter the file name in the dialog, as shown below.
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Select backup path

N > ThisPC > D(D:) > InoRobotTP_win_x86_V4R24C4ASPC3 v 0 Search InoRobotTP_win_x86_... 0
Organize v New folder = <o o
R A~
£ N Name Date modified Type Size "
imageformats 7/4/2025 8:02 PM File folder

Language 25 8:00 PM File folder

LanguageFactory 7/4/2025 8:00 PM File folder

logs 7/8/2025 11:25 AM File folder

platforminputcontexts 7/4/2025 8:02 PM File folder

& This PC platforms 7/4/2025 8:02 PM File folder
'_. 3D Objects qmitooling 7/4/2025 8:02 PM File folder
I Desktop Qt 25 8:02 PM File folder
Documents QtGraphicalEffects 25 8:02 PM File folder

QtQml 7/4/2025 8:02 PM File folder
& Downloads ) .

QtQuick /4/2025 8:02 PM File folder
Jﬂ Music . :

QtQuick.2 25 8:02 PM File folder
=] Pictures scenegraph 25 8:02 PM File folder
B videos static 025 11:39 AM File folder
w2 C(C) static_config 25 8:00 PM File folder
=DM v styles 7/4/2025 8:02 PM File folder v

Folder: I

Select Folder v Cancel ‘

3) After the backup is complete, you can find the backup file in the specified path.
3. Note:

The default file name automatically includes the project name and time information for ease of file
management.

(2) Load data
1. Description
It allows you to load the locally stored learning data file into the robot controller.
2. Procedure:

1) Click the "Data backup" button.

3'#| Load data

Load local self-learning data from local
to the controller

2) Click the "Load data" button, you will be prompted whether to load the learning data. Select "OK" to load the
learning data, or "Cancel" to cancel the current operation.

Prompt X

6 Are you sure you want to load the
learning data?

Loading learning data overwrites the previous
learning data
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3) In the file dialog shown below, select the path and file to load. After the data is loaded successfully, the
original learning data will be overwritten and a message "Loaded successfully" will be prompted.

B Select data file X
™ > ThisPC > D(D:) > InoRobotTP_win_x86_V4R24C4SPC3 » v O Search InoRobotTP_win_x86_... 0
Organize v New folder == v [N o

ol Name - Date modified Type Size ol
QtQml ( File folder
QtQuick File folder
QtQuick.2 File folder
scenegraph File folder
[ This PC static File folder
J 3D Objects static_config File folder
I Desktop styles File folder
B Documents TeachProgram File folder
tmp File folder
‘ Downloads tools File folder
J’ Music TPControls File folder
&= Pictures TPTemplates File folder
B videos TPVirtualKeyboard File folder
EEC(C) translations File folder
ZD(D) virtualkeyboard File folder

2 E(E) v | | SelfLearningData_BusFunTest_202581110... DAT File 69 KB v

File name: lSe[fLearningData_BusFunTest_202581 1102730.dat v ‘ Data file (*.dat) v
Cancel
3. Note:

1) When the learning data is loaded, the file type, robot model, software version, and check code information are
verified. If the robot model, software version, and controller model of the loaded learning data file do not match,
you will be notified in the message output box that the load fails.

2) If the content of the learning data file is changed, you will also be notified in the message output box that the
load fails.

3) If you import the learning data from versions before V4R24C2 into V4R24C2 and later versions, the robot may
stop to learn the same project again. When the old version of learning data is imported, it is recommended that
the robot run the program once for program debugging, and then put the robot into formal operation after
confirming that the learning is complete.

(3) Restore data to defaults

1. Description

It allows you to restore all self-learning data in the controller to default values.
2. Procedure:

1) Click the "Restore data to defaults" button.

Restore data to defaults

Restore all learning data in the
controller to the factory defaults

2) After clicking the button, you will be prompted whether to restore the learning data to defaults. Select "OK" to
restore the learning data to defaults, or "Cancel" to cancel the current operation.
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Prompt X

0 Are you sure you want to restore the
learning data?

All historical learning data will be restored to
factory default values. If vibration
suppression is required, relearning is
necessary.

3. Note:

1) After the learning data are restored to default values, the self-learning vibration control function is not

effective because there is no valid learning data. You need to perform self-learning again to make the function
take effect.

2) When the system is re-programmed, the learning data are restored to the default values. During system
upgrade, the data file will not be automatically upgraded. If the data file is not compatible after the upgrade, you
will be prompted to upgrade the data file.

(4) Clear data

1. Description

It allows you to clear the self-learning data of the robot's current position in the controller.
2. Procedure:

1) Click the "Clear data" button.

& Clear data

Clear self-learning data of the current
position

2) After clicking the button, you will be prompted to confirm whether to clear the learning data of the current
position. Select "OK" to clear the learning data, or "Cancel" to cancel the current operation.

-
Prompt X
0 Are you sure you want to clear the
learning data of the current position?
d

-264-



Settings

3) Also, you can choose to display the "Clear data" button on the program debugging page for quick access to
this function.

< Motion
parameters
Teach parameter Data backup Load data
settings
Back up the self-learmning data filesin Load local self-leaming data from local
Run parameter the controller to the local to the controller
settings
o amimamang Restore data to defaults % Clear data
o Restore all learning data in the Clear self-learning data of the current
Collision controller to the factory defaults position
detection
Self-leaming Show Clear data button ot‘the program debugging page
vibration control
Closed loop
vibration control

< main.pro Debugo
- s £ o @ LPI"™
ko (@ O0LTStArE: Follow the © @ ol
002 GrabClose(1); cursor & o
003 End; Set start ® w1
Task 1
Reset the = Operation
Task 2 current .
- Vanable
NACtNe ) Q monlto'
fesks Reset all _
A 4+ Points
Task 4
Locate B oa
- v
@0 s/R/D
_— Clear data
= @ More

{ & CAUTION.

The robot model included in the loaded file must correspond to the currently connected model. However, if
the user manually modifies the model in the file to the correct one, the system cannot detect incompatibility
issues. Any resulting problems will require the user to assume full responsibility.

10.5.8.4 Application Example

RapidMove(All, OFF); //To avoid significant robot vibration after enabling optimal trajectory, which may
adversely affect the learning outcome.

VelSet 100;

SetAccRamp(100,100);

-265-



Settings

SLDataClear All; //Place this instruction before motion instruction to clear learning data before execution.
For B[0]=0,B[0]<2,Step[1]
Movj LP[1],V[30],Z[0];

Movj LP[2],V[30],Z[CP],SLOn; //The robot stops when it reaches the current motion instruction and
automatically performs self-learning.

Delay T[1];
Movl LP[3],v[30],Z[0],SLOn; //The robot stops when it reaches the current motion instruction and
automatically performs self-learning.
Delay T[1];
SLVSMode MidLevel;
EndFor;

e After the SLVSNode MidLevel instruction is executed for the first for loop, the self-learning vibration control
mode is set to the medium level mode. If effective data has been learned, the second for loop will not
perform self-learning again. The vibration of the two motions Movj LP[2] and Movl LP[3] is effectively

suppressed.

e For motion instructions with SLReset parameter, the transition parameter is automatically shielded.
Therefore, it is best to remove the SLReset parameter after it is confirmed that the vibration suppression
effects meet the on-site requirements. For motion instructions with SLOn parameter, after the self-learning

is complete, the transition takes effect normally.

e To determine whether vibration has been effectively suppressed, you can add a delay instruction to the
instruction that require vibration suppression, which can make it easier to determine whether the

suppressed vibration can meet on-site requirements.

10.5.9 Torque Model Correction

When the RapidMove function is enabled, the system automatically generates motion trajectories based on the
model. If the model is inaccurate, the current will be too large, which will cause an alarm. In this case, you need

to correct the model to avoid the alarm.

Manual correction: If the overcurrent alarm persists when the load is set correctly, set the torque correction
coefficient of the corresponding axis to a value less than 1. The smaller the parameter value, the smaller the

current, and the slower the motion.

A CAUTION

This coefficient changes the joint output. If this coefficient is reduced, all motion instructions with RapidMove

enabled will become slower. Therefore, if high current is present only at one point, try to reduce the local

acceleration coefficient of the instruction corresponding to that point first.
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TO
Qs & &40 @

< Motion

parameters Torque correction coefficient
TorqqumOdOl J1 1.00 J2 1.00
correction

J3 1.00 J4 1.00
Soft float function

J5 1.00 J6 1.00
Trajectory

recovery settings Learning results

J1| 1.00 J2
J3| 1.00 J4 1.0c
J5| 1.00 J6
A Auto learning Apply learning results Refresh

€ | Q Joint | J1:0.000 J2:0.000 3:0.000 4:0.000 5:0.000

Automatic correction: The automatic correction function automatically identifies the deviation between the
theoretical current and the actual current based on the data recorded before the alarm, and automatically
calculates the model correction coefficient. Follow the steps described below.

1. Wait for the overcurrent alarm to occur and robot is stop.
2. Click "Auto learning" and wait until a pop-up box appears, indicating that the learning is completed.

3. Click "Apply learning results". The learning results will be copied to the "Torque correction coefficient"

section.

4. Click "Save" to save the parameters to the project file and then execute the program for verification.

A CAUTION

The auto learning is based on data from a period of time before the alarm. The result of the learning only
ensures that no more alarms will occur for this period of motion. Alarms may still occur when a new motion is

executed, requiring learning again.

10.5.10 Soft Float Function

10.5.10.1 Overview

e When the soft float function enabled, the robot changes from a rigid body to a compliant body. This
enables the robot to change its position and orientation based on changes in external forces when the
robot is subjected to external forces, preventing the robot from being damaged.

e The soft float function includes Cartesian soft float function and joint soft float function.

e With the Cartesian soft float function, the robot becomes compliant relative to the Cartesian frame. It can
be applied to processes such as die-casting parts pick-up. With the joint soft float function, the robot
becomes compliant relative to the joint frame.
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10.5.10.2 Steps

For a detailed description of the soft float function, see the instruction manual.
(1) Enabling soft float function

You can enable the soft float function using the SoftModeAct(SoftNum) instruction. The system includes 16 sets
of soft float function settings, which can be called directly through the "SoftNum" parameter in the instruction.
After this instruction is executed, the robot switches from position control mode to soft float control mode. This

instruction is a blocking type instruction.
(2) Disabling the soft float function

You can disable the soft float function using the SoftModeDeact instruction. After this instruction is executed, the
robot switches from soft float control mode to position control mode. When the SoftModeAct instruction is
active, the SoftModeDeact instruction is a blocking type instruction. This instruction can be used independently.
Ifitis called when the SoftModeAct instruction is not active, the robot functions will not be changed.

(3) Soft follow function

You can enable the soft follow function using the SoftFollow instruction. After the soft float function is enabled,
when you push the robot, the robot returns to the teaching points if there is no external force. However, when
this instruction is executed, the current position is considered as the teaching point. In this case, the robot will
not return to the original teaching point even if the external force is canceled. When the SoftModeAct instruction
is enabled, this instruction is a blocking type instruction. This instruction can be used independently. If it is
called when the SoftModeAct instruction is not active, the robot functions will not be changed.

(4) Soft float function parameter configuration

The configuration interface of the soft float function is as follows. The soft float function is only supported by 6-
axis robots including the models of IR-R4-56S5-A1L_01740496, IR-R35-18557-BINH_01740676, IR-R35-18557-
B1ZD_01740679, IR-R60-210S5-E1IN_01740415, IR-R80-210S5-E17Y_01740464, IR-R80-210S10-E1IN_01740465, IR-
R170-270S5-E1N_01740669 and IR-R220-270S5-E1N_01740513. The teach pendant interface for the soft float
function is shown below:

Go to "Settings" > "Motion parameters" > "Soft float function”.

2) Parameter description

@ On the configuration interface of the soft float condition parameters, you can configure 16 sets of condition
parameters. The condition parameters include soft float parameter, soft float mode, soft float switch, reference
frame, soft float direction, soft float ratio, direction of movement, and range value. The parameters can only be

modified in the manual mode.
@ Soft floating parameter: Indicates the condition parameter number, which ranges from 0 to 15.
® Soft float mode: Indicates the soft float mode, including joint mode and Cartesian mode.

@ Switch: You can decide whether to activate each set of parameters. Only the activated set of parameters can

be called in the instruction.

® Reference frame: This parameter is available only when the soft float mode is set to "Cartesian". The reference
frame includes world frame, tool frame, and workobject frame. The default value is "World frame".

® Soft float direction:

1. For the soft float relative to the joint frame, you can custom the joints including J1 to J6.

-268-



Settings

2. For the soft float relative to the Cartesian frame, you can custom the Cartesian parameters including X
direction, Y direction, Z direction, X rotation (rotation around X axis), Y rotation (rotation around Y axis), and Z
rotation (rotation around Z direction).

@ Soft float ratio: Indicates the degree of compliance in the respective directions or axes. For soft float relative to
the Cartesian frame, the soft float ratio includes 0% and 100%. For the soft float relative to the joint frame, the
soft float ratio includes 0%, 1%, 25%, 50%, 75%, and 100%, which can be selected by the drop-down box. 0%
indicates that soft float function is disabled. The larger the value, the more compliant the robotic arm. The value

of soft float ratio in the respective directions and axes can be adjusted independently. The default value is 0%.

Direction of movement: Indicates the direction of the soft float motion relative to the Cartesian frame. It
includes X, Y and Z directions.

® Range value: This parameter is available only when the soft float mode is set to "Cartesian". It indicates the
maximum amount of movement the robot is allowed to perform. The range value varies depending on the robot

model. For example:
e ForIR-R60-210S5-E1IN_01740415 robot, the range is 0-500 mm, and the default value is 200 mm.

e ForIR-R4-56S5-A1L_01740496 robot, the range is 0-200 mm, and the default value is 100 mm.

10.5.10.3 Notes

When using the soft float function, pay attention to the following.

1. The soft float function can be enabled only by the instruction.

2. The soft float function will be automatically disabled by:

(1) Executing instruction to disable the soft float function.

(2) Starting to execute a program.

(3) Disabling the robot (normal disable, disable upon alarm, disable upon emergency stop).
(4) Running the program to the end.

(5) Powering on/off the controller.

(6) Switching the project, changing the program cursor line number, returning the program to the start line, or
setting the start line.

(7) Performing homing, orientation calibration, point to point motion, and jog motion.
3. When enabling or disabling the soft float function, make sure that no external force is applied to the robot.

4. The soft float function is incompatible with the following robot functions: Collision detection function,
trajectory accuracy function, optimal trajectory function, trajectory recovery function, independent axis
function, dynamic tracking function, and self-learning vibration control function. The current soft float function

is only supported by the floor-mounted robot.

5.  When the soft float function is enabled, after the robot is pushed beyond the set safety alarm threshold, the
robot reports an alarm message and stops.

6. Before enabling the soft float relative to the Cartesian frame, move the robot and make sure the target of
movement is different from the current position of the robot.

7. After the soft float function is enabled, if you click the Stop or Exit button on InoRobotLab or teach pendant,
the robot stops and the soft float function remains active. If you click the Start button when the robot is still
moving, the start action does not take effect.
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8. Itis not recommended to use the soft float relative to the Cartesian frame near the singular position.
Otherwise, the robot motion may become not compliant.

9. When the robot runs in single steps, the soft float instruction cannot be executed.

10.6 System Settings

System settings include the following functions: Connection, Communication settings, System backup and load,
Time settings, Start/Step Into buttons, Safety door-triggered stop, Quick stop trigger method, TP Port Setting,
Emergency stop mode, Flying trigger 10, Arm parameter offset mode, Program quantity setting, Remote line
number reset, Remote stop policy, Robot maintenance, and Language settings.

10.6.1 Connection

The connection between the teach pendant and the controller is divided into two main types:

Connection type Connection mode Description

For the hand-held teach pendant,

) ) The IP address of Ethernet port 2 is
plug its connector into the TP port

static, 192.168.23.25.
of the controller.

The IP address of Ethernet port 2 is
static, 192.168.23.25.

Connection to Ethernet port 2 of
the controller (the IP address of

Ethernet port 2 is fixed, For the PC-based teach pendant, | set the IP address of the PC so that

192.168.23.25) connect the PC directly to the PC it is on the same subnet as the
port of the controller via a network | controller. For example, since the
cable. controller IP is fixed at

192.168.23.25, you can set the IP
address of the PC to 192.168.23.26.

The controller IP can be set to
For the PC-based teach pendant,

connect the PC where it is installed

Connection to Ethernet port 1 of . .
P to the Ethernet port of the If the controller IP is set to a static

the controller
controller (or LAN port on some IP, the IP address needs to be set on

either dynamic IP or static IP.

controllers) via a network cable. the PCso that itis on the same

subnet as the controller.
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< System settings

Connection Status:

Communication

settings Port: 3333

System backup

and load )
IP: 10

Time settings

Start and Step
Into buttons

Safety door-
triggered stop

|Q Joint |J1

® Connected

Disconnect
«| 123 Connect

Setting IP address for connecting to the controller

For the PC-based InoTeachPad, you need to set an IP address on the PC to be in the same subnet as the
controller to connect to the controller. The following figure shows the modification procedure.

@ Home

Ethernet

2l

e

I Find a setting

Network & Internet A A > Control Panel > All Control Panel

File Edit View Tools

Items > Network and Sharing Center

Accesstype

v O | Search Control Panel »

View your basic network information and set up connections

Internet

Connections: § LIAR 3

&~

Networking | Authentication = Sharing

Connect using:

Ty T

3. 'Double-click "Internet Protocol
Version 4 (TCP/IPv4)"
This.conpect

1. In the Network and Sharing
Center, click "Ethernet"

4. If the controller uses a dynamic IP, select "Obtain|

an |P address automatically" on the PC. If the controller
tses a static 1P, select "Usethe-following IP address"
on'the BT, then enter an IP address within the same
General | alternate CoffigiraBinet as the controller, with subnetimask 255.255.255.0.

3 Microsoft [ 3

B stats Control Panel Home
View your active networks
7 WiF Change adapter settings
Change advanced sharing ocal
settings Domain network
¥ Ethernet
Media streaming options
2 Dial-up
General
%® VPN Connection
1IPv4 Connectivity:
. P tvity:
S (IpEED 1Pv6 Connectiviy:
Media State:
Duration:
) Mobile hotspot Speed:
Details..
@ Proxy
Activity

Windows Defender Firewall

10.6.2 Communication Settings

10.6.2.1 Network Configuration

Sent —

. L a £
Intemet Options o ol

T Microsoft AT FHANITENY S
¥ a0 FiREIHEIER

¥ 4 Intemet H33287 4 (TCP/IPy4)

O s Microsoft [ 181245 0% 4

. Microsoft LLDP HSaEENERE

2. Intemet HHIHFA 6 (TCP/IPv6)

<

Install Uninstall
Descrption

TERIZHIDIR Intemet 3o

iy Ry
s BT T ERRE R DR

You can get IP setting GG TEEROTR SUPPOTES
this capabilty. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(@ Obtain an IP address automatically
(O Use the following IP address:

(® Obtain DIS server address automaticaly
(O Use the following DNS server addresses:

ttings upon exit yrm—

Cancel

When you need to modify the IP address of Ethernet port 1, do as follows.
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InoRobotTP

< System settings

Network configuration

C cti
ennection Ethernet 1:

Communication

Communication manager

settings IP acquisition method

System backup Obtain an IP address

and load automatically

the following IP

Time settings © gdsg ress

Start and Step

Into buttons Ethernet 2:

Safety door-
triggered stop

10.6.2.2 Communication Manager

Disconnected

® Connected Dynamic IP:10.69.86.123

Itis used to display the connection status of the controller as a server or client socket, and to set up the socket.

) 5% 2 2w = @
A & ’OLO —r

|9 Joint | J1:0.0

< System settings . -
Network configuration = Communication manager
Connection .
Controller as: (  Client (@ Server
Communication
settings No. Controller Remote device
System backup #2 Server:0.0.0.0:2000 -0
and load
#3 Server:0.0.0.0:2000 )
Time settings #4 Server:0.0.0.0:2000 ()
#5 Server:0.0.0.0:2000 —
Start and Step
Into buttons #6 Server:0.0.0.0:2000 e |
Safety door- #7 Server:0.0.0.0:2000 ———
triggered stop
v Open server Close server Disconnect

Connection status

Disconnected
Disconnected

Disconnected

Disconnected
Disconnected

Disconnected

Refresh list

Description of client and server:

The robot can be selected as a client or server, or as both a client and a server during communication with an

external device. This function is mostly used for vision and designates the role of the robot in the vision function

as a client or server.

e Server mode:

In this mode, the robot only acts as a server. Up to 16 clients connections are supported.

"Open server" sets the port number for the robot to act as a server, and opens the server after port number

setting. At this point, the external device acting as client can actively connect to the controller for

communication.
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Open server

Port: 2000

"Close server" disables the server function of the controller and disconnects all clients connected to this server.
"Disconnect" disconnects the selected client from the server.
"Refresh list" updates the latest connection information and status in the list.

e Client mode:

In this mode, the robot controller acts only as a client, with the external device acting as the server. Up to 16
socket connections are supported.

< System settings o -
Network configuration | Communication manager
Connection .
Controller as: (@) Client Server
Communication
settings No. Controller Remote device Connection status
System backup #2 Client:0.0.0.0:0 ————0 Disconnected
and load i i
#3 Client:0.0.0.0:0 =20 Disconnected
Time settings #4 Client:0.0.0.0:0 -0 Disconnected =
#5 Client:0.0.0.0:0 —em e =20 Disconnected
Start and Step
Into buttons #6 Client:0.0.0.0:0 e Disconnected
Safety door- #7 Client:0.0.0.0:0 —emmem =20 Disconnected
triggered stop
- New connection Disconnect Refresh list

"New connection" sets the remote "Server IP" address and "Server port" number, as well as the "Client port" on
the local controller, and creates a connection to the external server after connection setting.
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"Disconnect" disconnects the selected client from the external server.

New connection

Server |P:

Server port:

Client port:

Plea...
1234

1234

Cancel

"Refresh list" updates the latest connection information and status in the list.

e Clientand server mode:

In this mode, the robot controller can act as both a client and a server. Up to 16 socket connections are

supported, with connection information displayed in the client list and server list respectively. The

communication configuration steps in this mode are identical to those in the "Client" mode and "Server" mode.

InoRobotTP

< System settings
Connection

Communication
settings

System backup
and load

Time settings

Start and Step
Into buttons

Safety door-
triggered stop

Network configuration

Controller as:

Client

Controller
Client:0.0.0.0:0
Client:0.0.0.0:0
Client:0.0.0.0:0
Client:0.0.0.0:0
Client:0.0.0.0:0

Server

New connection
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(@) Client and Server JIX- || Jie/xe
Client list

Remote device

————0
0
0
0

e . |

Server list

Connection status

Disconnect

@ = =

Enable OFF

B34z- || J3+/z+

Disconnected
Disconnected
Disconnected m
Disconnected

Disconnected

Refresh list

- || J2/v+

J4-RZ- | | Ja+/Rz+
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InoRobotTP

< System settings - o
Network configuration =~ Communication manager

Connection Controller as: Client Server (@ Client and Server

Communication i )
settings Client list
System backup

and load Controller Remote device Connection status

Server:0.0.0.0:2000 ————t Disconnected
Time settings

Server:0.0.0.0:2000 et Disconnected
Start and Step Server:0.0.0.0:2000 Disconnected
Into buttons

Server:0.0.0.0:2000 ——— Disconnected
Safety door-

triggered stop Server:0.0.0.0:2000 e Disconnected

- Open server Close server Disconnect Refresh list

(& Administratororhigherlevel privile...| @ Joint | J1:0.000

A CAUTION

1. In the "Settings" > "More" > "Vision calibration", communication with the camera is process-specific and
is not displayed in the "Communication manager" interface.

2. When the controller is powered on after a firmware update, it defaults to "Server" mode with the default
port set to 2000 and the server enabled.

3. When the controller loses power, all TCP connections are disconnected. The current communication
mode and the server port number support backup and load through the configuration file. After a
controller reboot, it will revert to the saved communication mode. If the saved mode is "Server", the
server will use the saved port number and be automatically enabled.

4. Enter a proper port number before you open the server. The port number must be an integer between
1024 and 65535. Special port numbers cannot be used, including 1111, 2222, 3333, 4444, 5555, 6666,
7777, 8888,9999, 1217, 8080, 11226, 11740, 4003, and 44818.

5. When the controller acts as a client to establish a new connection, the client port number ranges from 2
to 17, and 1024 to 65535. Special port numbers cannot be used, including 1111, 2222, 3333, 4444, 5555,
6666, 7777, 8888,9999, 1217, 8080, 11740, 4003, and 44818. Ports 2 to 17 are port aliases representing the
1st to 16th Socket connections. When using 2 to 17 as client port numbers, the system automatically

assigns a real port number.

6. In the "Client and server" mode, port aliases #2 to #17 are not supported. Numbers 1 to 16 and 17 to 32

in the interface only indicate the connection list sequence.

10.6.3 System Backup and Load

It includes functions such as Configuration file backup, Load configuration file, Memory card backup, Load
memory card, Load point file, Format memory card, System upgrade, Restore factory settings, and Clear

historical alarms.

10.6.3.1 Configuration File Backup

About configuration file, all robot-related setting parameters are saved in the robotcfg.cfg.bk file, It covers
follows:
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Function Parameter

1. PLC program.

2. Parameters in the settings bar: Robot settings,
Zero point settings, Installation parameters,
Motion parameters, Peripheral configuration,
Communication settings and system functions
in system settings.

3. Robot user account and password.

Configuration file backup and loading item

4. Robot model and controller model information.

5. Process data files (vision calibration and

conveyor tracking process).
6. Mechanical unit configuration parameters.
7. Tool, work object, and load parameters.

8. BRD variables and PR variables.

Insert a USB drive into the controller. Click this button to back up the robot configuration file to the root
directory of the USB drive.

& CAUTION

Before operation, insert a USB drive into the controller and check connection status. If the monitored

communication status in the teaching software displays "The USB controller has been inserted into the device
and successfully mounted", it indicates that communication is normal. Otherwise, check the connection. Keep
the USB drive in good communication during operation.

10.6.3.2 Load Configuration File

Prepare the configuration file robotcfg.cfg.bk in the root directory of the USB drive in advance, insert it into the
controller, and click this button to load it into the controller. Then power on the controller again to be valid.

& CAUTION

e Before operation, insert a USB drive into the controller and check connection status. If the monitored

communication status in the teaching software displays "The USB controller has been inserted into the
device and successfully mounted", it indicates that communication is normal. Otherwise, check the

connection. Keep the USB drive in good communication during operation.

e Loading configuration files of different models is not allowed.

10.6.3.3 Memory Card Backup

Backup content:
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Version 14 and Earlier

Version 15 and Later

Version 17 and Later

1.TeachProgram
1TeachProgram
1.TeachProgram 2.Palletinfo
Memory card backup 2.PalletInfo
2.Palletinfo 3.TecParameter
3.TecParameter
4.robot_other_pfile
1.TeachProgram
1.TeachProgram
1.TeachProgram 2.Palletinfo
Load memory card 2.Palletinfo
2.Palletinfo 3.TecParameter
3.TecParameter

4.robot_other_pfile

e TeachProgram: Program file folder containing all program files

e Palletinfo: Pallet file folder containing information about the stacking, pallet and imported external point

files ".pt". It needs to be used when pallet variables are used.

e TecParameter: Process folder containing information about the conveyor tracking process, visual

calibration, screw driving and dispensing processes.

e robot_other_pfile: BRD global variables, global translation variables, string variables, global position

variables P.

e Inserta USBdrive into the controller, click this button to back up the program on the memory card to the

root directory of the USB drive.
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& CAUTION

e Before operation, insert the USB drive into the controller and check connection status between the USB
drive and the memory card. If the monitored communication status in the software displays "The USB
controller has been inserted into the device and successfully mounted" and "The memory card has been
inserted and successfully mounted", it indicates that the communication is normal. Otherwise, check the
connection. Keep the USB drive and memory card in good communication during operation.

e Notes for backup and load between different versions:

o For files backed up in versions earlier than S01.15, they can be loaded for normal use in S01.15 or
later versions, but the TecParameter will not be loaded as it will not be included in the backup file.
A prompt will appear: "The teach pendant version is too low, S01.15 or a higher version is
required",

o For files backed up in S01.15 and later versions, they can be loaded for normal use in versions

earlier than S01.15, but the TecParameter will not be loaded.

o For the robot_other_pfile folder, it is only backed up and loaded in versions 17 and later. If it is not
detected during loading, it will be ignored by default, and for versions earlier than 17, the folder is
neither backed up nor loaded.

o Forversions 21 and later, the global variable values will no longer be updated through the backup

and loading of robot_other_pfile.

e Dueto differences in file storage types between Windows and Linux, please do not edit the backed-up
files, as this may cause global string variables, I/O notes, etc., to display as garbled text after program

loading.

10.6.3.4 Load Memory Card

Prepare the corresponding file in the root directory of the USB drive in advance, then insert USB drive into the
controller. Click the "Load memory card" button to load the program from the USB drive to the memory card.

After the loading is completed, reboot the robot according to the prompt.

& CAUTION

Before operation, insert a USB drive into the controller and check connection status between the USB drive

and the memory card. If the monitored communication status in the software displays "The USB controller has
been inserted into the device and successfully mounted" and "The memory card has been inserted and
successfully mounted"”; it indicates that the communication is normal. Otherwise, check the connection. Keep
the USB drive and memory card in good communication during operation.

10.6.3.5 Format Memory Card

It allows you to format the memory card on the controller into a program storage card suitable for use by the
robot. This operation will clear the program in the memory card. It is recommended to back up the program

before this operation.
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& CAUTION

e Before formatting the SD card, check the memory card status in "monitor" > "Communication status". If
the monitored communication status in the software displays "Connected and successfully mounted", it
indicates that the communication is normal. Otherwise, check the connection.

e Formatting the memory card clears all files in the memory card, resets the slave configuration, and
deletes the mechanical unit configuration. However, the EtherCAT master configuration will not be

affected.

e Some functions may affect the normal operation of the formatting function, such as digitization log,
plugin, system diagnostics, mechanical unit, EtherCAT slave enable management, etc. If the device is
busy during formatting, check whether any of the above functions are in use.

e The memory card cannot be formatted during task operation, including static tasks. Stop the task before

formatting.

10.6.3.6 Load Point File

Prepare the point file on the USB drive in advance, insert the USB drive into the teach pendant, browse the
target point file, and load it into the robot system for instruction calls. It is often used in conjunction with the

instructions LoadPointFromFile and GetAPointFromFile.

* About point file: A point file uses .pt as a name suffix. The file contents are data information of position
variables. One line indicates one piece of position variable information. For the format of every line, refer to the
definition of position variable. Each line is divided into three subparagraphs. The first six parameters, which are
robot coordinates, compose the first subparagraph. The middle four parameters, which are arm parameters,
compose the second subparagraph. The last six parameters, which are the robot external axis data, compose the
third subparagraph. The subparagraphs are separated with ";", and numbers in a subparagraph are separated
with "".

An example is shown below.

P.pt - iOB= - a X
O WRE BENQ FERY wHH
P[0] = 546.123316, -0.000000, 877.498030, 179.999968, -80.227996, 0.000032; 0, 0, 0, 0;
0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000;
P[1] = 546.123316, -0.000000, 877.498030, 179.999968, -80.227996, 0.000032; 0, 0, 0, 0;

0.000000, 0.000000, 0.000000, 0.000000, 0.000000, 0.000000;
I

10.6.3.7 System Upgrade

Procedure:
1. Log in with manufacturer authority.

2. Click the project to be upgraded.
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-
Please select the device to be upgraded X
Upgrade teach pend Upgrade controller Upgrade both devic
ant es simultaneously
> |

3. You can select a new version of the software package using the "Select" button.

4. After selection, click "Start upgrade" to start the upgrade.

5. Check the "Update underlying system images" option to update the underlying system of the controller. If
only "Upgrade controller" is checked, the default is to not update the underlying system of the controller.

Upgrade both teach pendant and controller X Close

InoRobotTP version:V4R25C1SPCOL1B99

File name: -- Select

Controller version:V4R24C4SPC4

*® ™
IL‘ File name: -- Select

Robot Plugin Configuration

‘ A& Login successful

A CAUTION

e The PC-based teach pendant cannot be upgraded. Teach pendant upgrades are only applicable to the
hand-held teach pendant.

e Do not cut off the power supply during controller upgrading, otherwise it may result in abnormality and
the controller can be recovered only by refurbishing it.

10.6.3.8 Restore Factory Settings

It allows you to initialize all robot parameters to the factory defaults.
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A CAUTION

This operation will cause the zero point loss. Use with caution.

10.6.3.9 Clear Historical Alarms

Clear operation logs and alarm logs in monitoring.

A CAUTION

This operation will clear both operation logs and alarm logs.

10.6.4 Time Settings

This page displays the time on the controller. You can adjust the controller time using the "Set time" and "Set
date" buttons.

< System settings

% Prompt: The date and time of the
controller can be set with

SliEE Administrator authority.

Communication

settings Date: 2025-07-25 Setdate
System backup Time: 16:46:04 Settime
and load

Time settings

Start and Step
Into buttons

Safety door-
triggered stop

v

A Prompt: System configuration file s | Q Joint |J1:0.000

A CAUTION

Admin mode is required.

10.6.5 Start/Step Into Buttons

It allows you to configure the work mode of the n "Start" button and n "Step Into" button in the debug
mode.
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< System settings

Current  Start when pressed, and stop when released
Connection TP Start and Step Into button work mode

T T (@ Press start, release stop

settings
Press start, release without stopping, you must manually press
System backup the stop button
and load
Time settings

Start and Step
Into buttons

Safety door-
triggered stop

. Refresh

A& Prompt: System configuration files. ‘ Q Joint |J1:0.000

(1) Two modes are available.
1) Mode 1: Press start, release stop

2) Mode 2: Press start, release without stopping, you must manually press the stop button

A CAUTION

By default, mode 1 is selected.

(2) Change mode
1) Select the mode you want to use.
2) Click the "Save" button.

3) When a success prompt pops up, the save is successful.

1 @ Startup release strategy sent successfully.

(3) Mode description
1) Mode 1 (Press start, release stop)
n: Ensure that the program is edited and switched to the debugging mode. The program starts running

when this button is clicked, and stops running when this button is released. If you want to keep the program
running to the end, keep the "Start" button held.

: Ensure that the program is edited and switched to the debugging mode. The program starts running from

the cursor line when this button is clicked, and stops running when this button is released. If you want to keep

the current line running to the end, keep the "Step Into" button held.

(2) Mode 2: (Press start, release without stopping, you must manually press the stop button)

n: Ensure that the program is edited and switched to the debugging mode. The program starts running
when this button is clicked and keeps running to the end of the program unless the "Stop" button is clicked.
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10.6.6

n; Ensure that the program is edited and switched to the debugging mode. The program starts running from

the cursor line when this button is clicked, and keeps running to the end of the line unless the "Stop" button is
clicked.

A CAUTION

When non-static tasks are running, the "Start/Step Into buttons" function cannot be used to change the
current mode.

Safety Door-Triggered Stop Mode

e Safety door function is supported for the IRCB300 series, IRCB100-6AT series, and IRCB500 drive-control
integrated controllers.

e Safety door function is not supported for the IRCB10 series controller.

10.6.6.1 Safety Door Activation

(1) Hardware wiring

The safety door consists of two circuits and supports dual-channel safety door function. When wiring, connect
the safety door circuits to the safety door interface specified by the System 1/0 (A6 and AT for one circuit, A8 and
A9 for the other). When using only one safety door circuit, set the wiring of the other safety door circuit to the
normally closed status. Taking the use of the controller power supply as an example, the wiring diagrams for two
safety door I/Os sharing one relay and using separate relays are shown as follows:

SAFETY terminals
24V
A0/BO -|— SAFETY terminals
> 24V
A0/BO T
'y \As |

r #* -{ A !
| A7 Gﬂ? = I A7 6.6kQ !!:l{

e ks - Ag 66K0 *![:{
A9 6.6kQ ﬁ:( Relay - -

%i || 1 Ej;

A5/B5

A5/B5

Relay

Two safety door I/Os using separate relays

Two safety door I/Os sharing one relay
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There are three stop categories:

e Category 0 stop: Power to the robot motor power is removed. The robot is stopped under the action of
the brake and dynamic braking of the motor together.

e Category 1 stop (joint): All robot joints are decelerated to a stop at maximum deceleration. After the
robot is stopped, the power to the robot motor is removed.

e Category 1 stop (original trajectory): All robot joints are decelerated along the original trajectory to a
stop at maximum deceleration. After the robot is stopped, the power to the robot motor is removed.

e Category 2 stop: The robot performs a controlled stop according to the motion trajectory and the
program stops. When the safety door is closed, the robot can continue to run from the program line where
it was stopped.

For more information, see the robot controller guides:

"IRCB300 Series 4-axis Robot Controller User Guide", data code: 19010612.
"IRCB300 Series 6-axis Robot Controller User Guide", data code: 19010712.
"IRCB500 Series 4-axis Robot Controller User Guide", data code: PS00001641.
"IRCB500 Series 6-axis Robot Controller User Guide", data code: PS00001641.
(2) In the software, enable the safety door and select the safe stop mode.
Safety door switch:

For the IRCB500 series controllers, there is no safety door switch and the safety door function is enabled by
default in order to meet the safety requirements.

For other controllers, the safety door function is disabled by default for the SCARA robots, and enabled by
default for the 6-axis robots.

Stop mode:

< System settings

Current | Category 1 stop (Trajectory
Connection Safety door-triggered stop

Communication Category 0 stop

settings
Category 1 stop (joint)
System backup
and load (@ Category 1 stop (original trajectory)
Time settings Category 2 stop
Start and Step
Into buttons

Safety door-
triggered stop

- Refresh

A Prompt: Work mode of start and for ‘ Q Joint |J1:0.000

10.6.6.2 Safety Door Use

When the safety door function is activated, the safety door signal will be detected in the auto mode. In the auto
running mode, when the safety door is opened, the program pauses or stops (depending on the user
configuration) and a prompt is displayed on the interface.
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A CAUTION

For the IRCB500 series controllers, the system also generates an alarm "Safety door triggered" when the stop
mode is set to "Category 0 stop" or "Category 1 stop".

10.6.7 Quick Stop Trigger Method

For the IRCB500 series controller, you can configure the "Quick stop trigger method" as "The handheld teaching
device is valid with InoRobotLab" or "Only InoRobotLab is valid".

e  When the controller is connected to the hand-held teach pendant, select "The handheld teaching device is
valid with InoRobotLab" method.

e When the controller is connected to the PC-based teach pendant, select "Only InoRobotLab is valid".

TO \
Q= & &40 S @

System settings i
<5 & Current | Only effective on InoRobot
Quick stop

trigger method

Quick stop trigger method

The handheld teaching device is valid with InoRobotLab
TP Port Setting

(@ Only InoRobotLab is valid
Emergency stop
mode

Flying trigger 10

Arm parameter
offset mode

Program
quantity setting

N - Refresh

| A Prompt: Work mode of start and for l Q Joint | J1:0.000

A CAUTION

e When the controller is currently connected to the PC-based teach pendant, If you need to switch to the
hand-held teach pendant, select "The handheld teaching device is valid with InoRobotLab". In this case,
you will be prompted "Do you want to disconnect the PC software?" Select "OK" to automatically
disconnect the PC-based teach pendant from the controller so that the hand-held teach pendant can

connect to the controller.

e When the controller is currently connected to the hand-held teach pendant, If you need to switch to the
PC-based teach pendant, select "Only InoRobotLab is valid". In this case, you will be prompted "Do you
want to disconnect the handheld teach pendant?" Select "OK" to automatically disconnect the teach
pendant from the controller so that the PC-based teach pendant can connect to the controller.
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10.6.8 Emergency Stop Mode

For the IRCB500 series controllers, you can configure the emergency stop mode as "Category 0 stop", "Category 1
stop (joint)" or "Category 1 stop (original trajectory)". The three stop modes are detailed as follows:

e Category 0 stop: An uncontrolled stop by immediate removal of power to the actuators, realized through

hardware circuits.
e Category 1 stop (joint): A controlled stop realized through software planning.

e Category 1 stop (original trajectory): A controlled stop realized through software planning, stopping along
the original trajectory.

< System settings

Current | Category 1 stop (Trajectory
Quick stop
trigger method Emergency stop mode
Category 0 stop
TP Port Setting

Category 1 stop (joint)

Emergency stop
mode

(@ Category 1 stop (original trajectory)

Flying trigger 10

Arm parameter
offset mode

Program
quantity setting

N . Refresh

10.6.9 Flying Trigger1/O

For the IRCB500 series controllers, the flying trigger-related 1/Os can be configured.

User I/O Out[14] or Out[15] can be selected as the output port that triggers the servo latch function.

< System settings

Current Out[14]

Quick stop

trigger method Flying trigger 10

Out[14]
TP Port Setting @

Out[15]
Emergency stop
mode

Flying trigger 10

Arm parameter
offset mode

Program
quantity setting

N . Refresh

|! Prompt: Work mode of start and for | Q Joint | J1:0.000
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10.6.9.1 Overview

The flying trigger function allows the robot to take photos and adjust the pose of the part accordingly without
stop during movement from the part pickup point to the part placement point. This function reduces the cycle
time.

As shown below, P1 is the part pickup point, P2 is the photo taking point, P3 is the transition point, and P4 is the
part placement point. Normally, the robot needs to pause at P1, P2, P3 and P4 respectively. With the flying
trigger function enabled, the robot does not stop at P2. Instead, when the robot is predicted to reach P2 during
the movement from P1 to P3, the controller controls the digital output (DO) to trigger the camera to take photos
and the servo to latch the position. Then the controller determines the position and orientation at which the
part will be placed at P4 based on the vision processing results and the latched servo position.

i

|
|

) L§

o T - j.__,’e
s &

The flying trigger is not a stand-alone function. It is implemented by the combination of three functions
including position latching, /O in motion, and motion without wait.

For programming examples of the flying trigger function, see the Programming Guide. The trigger signals that
can be used include Out[14] and Out[15].

& CAUTION

e TheIRCB500 and IRCB300 series controllers support the position latching function. You only need to
connect the corresponding I/0O to the camera as a trigger for taking photos.

e TheIRCB10 series controller does not support the flying trigger function.

e The IRCB300 series controller position latching triggered by one signal (fixed to "Out[15]"). To prevent
the position latching function from being unavailable due to damage, the IRCB500 series controller
supports position latching triggered by two signals: Out[14] or [Out15], and the default is Out[14].

10.6.9.2 Case Description

The following is a comparison between normal photo-taking and flying trigger photo-taking.
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Common photo taking

Stop at P2 and signal the camerato
take photos before continuing the
mavement

START;
#Vision initialization

#Mave to pickup point

Jump P[L]V[100],Z[0],LH O] MH[O],RH[10];
Set Out[15],0FF;

#Mation transition point, output rising
edge when passing P2, preprocess
subsequent instructions

Jump P[2].V[L00],Fine,LH[10],MH[O],RH[0];
Set Out[15],0N;

Movj P[2]V[100], Z[S],LH O] MH[O],RH[ O];
#Acquirevision data and store it to P[10]

#Correct the coordinates of the placement
point according to P[20] and P[10]

Pl4=...

#Mave to discharge paint

Movj P[4],V[100],Z[0];

END;

10.6.10 Program Quantity Setting

Flying trigger

Duringmavement, signal the camera
totake a picture while and the servo
tolatch the current position

A
[

o 0

START,

#Enable latch function
LatchEnable ON;
ClearLatchPos;
#Vision initialization

#Move to pickup point

Jump P[1],V[100],Z[0],LH[O],MH[O],RH[LO];

#Moticon transition point, outputrising edge when passing P2,
preprocesssubsequent instructions

Jump
PI2IV[L100],Z[5],NWait,0w{15,0FF,D[0]},0ut{15,0N,T[S0]},LH[ LO],MH[ O]
RH[0];

B1=0;

#Wait for latch to be triggered by rising edge

While B1==10

Bl=GetLatchPos{P[20],2,0,0);#Save latched position to P[20]
EndWhile;

Print P[ 10];

#Acquirevision data and saveit to P[10]

#Carrect the coordinates of the placement point accordingto P[20]
and P[10]

Pl4]=...

#Movetothe placement point

Movj P[4].V[100]Z[0];

END;

This function extends the number of program files available for use.

< System settings

Flying trigger 10

Arm parameter
offset mode

Program
quantity setting

A 4

(@ Default setting (allows creation of 24 program files)

Extended setting (allows creation of 256 program files)

Current  Default setting
Quick stop . .
trigger method Program quantity setting
TP Port Setting
Emergency stop
mode

Refresh

Currently, only two settings are supported:

e Default setting (allows creation of 24 program files).

e Extended setting (allows creation of 256 program files).
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A CAUTION

When using the extended setting, add program files with caution. An excessive number of program files or an

overly large project may cause issues during loading, compiling, or synchronization.

10.6.11 Remote Line Number Reset

It allows you to configure whether to reset the running program line number when a switchover between

manual and auto modes occurs, under the control of the remote |/O unit (when effective in both auto and

manual modes, or only effective in auto mode).

Remote line
number reset

Remote stop
policy

Robot
maintenance

Language
settings

< System settings

Current| Reset running line numbe
Remote line number reset
(@ Under remote 10 control, the running line number is reset

Under remote 10 control, the running line number is not reset

% This setting only applies to remote 1/O unit control mode to determine
whether to reset the running program line number when switching
between the manual and auto mode.

Refresh

| A& Prompt: Work mode of start and for I Q Joint | J1:0.000

e Reset running line number: When a switchover between manual and auto modes occurs under the control

of the remote I/0 unit, the program running line number will be reset.

e Do not reset running line number: When a switchover between manual and auto modes occurs under the

control of the remote I/O unit, the program running line number will not be reset.

10.6.12 Remote Stop Policy

It allows you to configure whether the stop button of the robot application software is enabled when a

switchover between manual and auto modes occurs, under the control of the remote I/0 unit (when effective in

both auto and manual modes, or only effective in auto mode).
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T0
BE & @ ®@ a Q= &40 E @
< Systemsettings . o eee ot ke ffect
Remote line li
number reset Remote stop policy

Remote stop Under remote 10 control, the stop button takes effect

policy
@ Under remote 10 control, the stop button does not take effect
Robot

maintenance % This setting applies only to the policy that determines whether the stop

Language button of the robot application software is enabled under the control of
settings the remote 10 unit

. Refresh

| A Prompt: Work mode of start and for

e Stop button to take effect: When the stop button of the robot application software is pressed under the
control of the remote I/O unit, the running will be stopped.

e Stop button does not take effect: When the stop button robot application software is grayed out under the
control of the remote I/O unit, the running can only be stopped through the remote control end.

10.6.13 Robot Maintenance

This function is used to display the lifespan of partially worn components of the robot and related maintenance
information, reminding you to perform maintenance operations on the robot. This function monitors the usage
of each component. When the component lifespan reaches the set lifespan threshold, a warning will be triggered
to remind you to perform related maintenance operations. This warning can be cleared. After completing the
maintenance settings operation, no warning will be generated again within the lifespan threshold.

You can access this function by navigating to "Settings" > "System settings" > "Robot maintenance". The
function main interface displays all currently maintainable component types, with each row in the table
corresponding to one maintenance component. The component types are displayed according to the models.
The table includes:

Last maintenance timestamp, current state, handling methods, remaining time (hours), and the percentage of
loss in wear.

1. If no maintenance has been performed, the value of "Last maintenance timestamp" is displayed as "1".

2. If the "Current state is "Normal", the value of "Handling methods" is displayed as "1". If the "Current state"
is "Pending maintenance", the value of "Handling methods" is displayed as the corresponding method.

The maintenance data for each component is described as follows:

Maintenance component Description
Encoder battery usage time The power-off time of the controller is the usage time of the encoder battery.
Reducer grease usage time The power-on time of the controller
Conveyor usage time The power-on time of the controller
Ball screw grease usage time The power-on time of the 4-axis robot controller
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Maintenance component

Description

Ball screw wear ratio

The ratio of the ball screw motion distance to the maximum stroke

. The ratio of the usage count to the maximum allowable count for balance
Balance cylinder . .
cylinder spring

< System settings

Encoder || Reducer | Lead screw

Program

quantity setting

Remote stop - - -

policy Adjust threshold values | | Maintenance settings

Robot Axis  Last current Handling Remainin The

maintenance : ercentage of

‘ AT T No  fhectamp state methods time(hours i Wi

e - - Normal - 17906 -

prediction

Customized Keys

Line number
reset policy

Maintenance backup | | Maintenance loading | | Clear the maintenance data Refresh

|9 Joint | J1:(

Operation description:

1. View maintenance handling method
Double-click a certain component in the table. If the current status of the component is "To be
maintained", a small floating window will appear (as shown in the figure), displaying detailed maintenance
method information of the component.

< System settings
Encoder | Reducer = Lead screw
Program
quantity setting
Remote stop A ) A
policy Adjust threshold values | | Maintenance settings
Robot Axis  Last current Handling Remainin The
maintenance : ercentage of
‘ T No  faastarap state methods time(hours, R AaT
Lifetime - - Tob..=a | Replac...=a 0 -
prediction
Customized Keys
Line number
reset policy
N - Maintenance backup | | Maintenance loading | | Clear the maintenance data Refresh

‘Q Joint | J1:0
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Component type: Encoder Battery
Warning message
Please examine the encoder utilization

Reasons
The battery level of the encoder is too low.
Consequences

The encoder has malfunctioned.

Operation guidance

Please replace the encoder battery

2. Modify the lifespan threshold.
In the User mode, the "Adjust threshold values" button is not displayed.

Be sure to operate in Admin or Manufacturer mode, and in the non-motion state under manual
mode: Select the maintenance component, click the "Adjust threshold values" button to open the
threshold modification interface. The interface includes the threshold modification related settings. Enter
the parameter, and click "OK" to send the data. There will be a second confirmation prompt, and a success
dialog will pop up after successful modification.

Adjust threshold values

Component type Encoder cell

Threshold(hours) 18000

Range (hours) [0,50000]

3. Perform the maintenance settings.
After completing the maintenance of the robot components, you need to perform maintenance settings to
reset the maintenance function of the robot components. In the User mode, the "Maintenance settings"
button is not displayed.

Be sure to operate in Admin or Manufacturer mode, and in the emergency stop mode and the non-
motion state under manual mode: Select the maintenance component, click the "Maintenance settings"
button. Maintenance settings related operation information will be displayed. Click "OK", and an operation

confirmation prompt will be popped up. After confirmation, the component maintenance data will be
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reset to the threshold set by the user (or to the default value if not set), and the last maintenance time will

be recorded as the current time.

After the warning is triggered, if maintenance is not performed, the warning will be triggered again one

hour later.

Maintenance configuration

€ Areyou sure you want to proceed with
the maintenance configuration?

If you have completed the inspection and
replacement of the encoder battery, please click
the "Confirm" button, after which the following

will occur:

The last maintenance time will be updated to the

current time;

2. The rest of the time is reset.

For the balance cylinder component, if a spring with parameters different from the original factory

parameters needs to be replaced, click the "Modify initial attributes" button in Manufacturer mode to

display the interface for setting the initial parameters of the spring and other parameters, and enter the

correct parameters. Click "OK" or " X" to return to the "Maintenance settings" interface. If you click "OK", a

secondary confirmation prompt will be displayed. After confirmation, the current usage count will reset to

the "Initial value" parameter in the "Modify initial attributes" interface, and the last maintenance time will

be recorded as the current time.

Edit initial properties

Initialization value setting
(times)

0

Spring diameter (m)
0.0000
Angular position (°) of axis J2
limit
0.0000

4. Clear the maintenance data.

X

Fatigue ultimate stress (MPa)
0.0000

Spring wire diameter (m)
0.0000

To reset the pre-maintenance function, you need to clear the maintenance settings. In the User mode, the

"Clear the maintenance data" button is not displayed.

-293-



Settings

Be sure to operate in Admin or Manufacturer mode, and in the emergency stop mode and the non-
motion state under manual mode: Select the maintenance component, click "Clear the maintenance
data" and "OK" to reset all maintenance data to default values.

Note: If the controller is flashed to a different model, alarm 0x1058 will occur. In the Admin or Manufacturer

mode, click "Clear the maintenance data" to prevent alarm 0x1058 from recurring after each reboot.

Qs £ o0 = @
LO

< System settings
Encoder = Balance cylinder
Program
quantity setting
Remote stop : : -
policy Adjust threshold values | | Maintenance settings
Robot Axis  Last current Handling Remainin The
maintenance : ercentage of

el No  fistamp state methods time(hours, s nase
Lifetime - - Normal - 17906 -
prediction
Customized Keys
Line number
reset policy

N v Maintenance backup | | Maintenance loading [ Clear the maintenance data I Refresh

5. Back up the maintenance data.
To back up maintenance data, perform a "Maintenance backup". In the User mode, the "Maintenance
backup" button is not displayed.

Be sure to operate in Admin or Manufacturer mode, and in the non-motion state under manual
mode, with a USB drive inserted and the /Maintain directory existed in the root of the USB drive:
Click the "Maintenance backup" button, and then click "OK".

Prompt

o Are you sure you want to confirm the
initiation of maintenance data backup?

Please insert the USB flash drive correctly into the controller's USB
slot

6. Load the maintenance data.

To load the maintenance data, perform a "Maintenance loading" operation. In the User mode, the
"Maintenance loading" button is not displayed.

-294-



Settings

Be sure to operate in Admin or Manufacturer mode, and in the non-motion state under manual
mode, with a USB drive inserted and the /Maintain/Maintain.cfg configuration file existed in the
root of the USB drive: Click the "Maintenance loading" button, and then click "OK".

Prompt

o Are you sure you want to confirm the
initiation of maintenance data loading?

Please insert the USB flash drive correctly into the controller's USB
slot

10.7 Workspace

10.7.1 Axis Limit Settings

Axis limit settings: The limit positions of each axis, defining the working range of the robot in joint space. For
safety reasons, always set the axis limits within the range of the mechanical stops.

< Workspace Positive

Axis limit settings J1' 170.000 © J2(78.000 ’
Interference zone J3 173.000 " J4[200.000 )
settings

J5 120.000 ° J6 360.000 °
Negative

J1 -170.000 ® J2 -145.000 °
J3 -71.000 ° J4 -200.000 °

J5 -120.000 ® J6 -360.000 °

Refresh

10.7.2 Interference Zone Settings

Open the "Workspace" module on the main page as shown in the figure below, and select "Workspace" >
"Interference zone settings".
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< Workspace

Axis limit settings

Interference zone
settings

| A Prompt: Work mode of s

Interference zone overview

Activate

No.

0

Remarks

End monitoring object overview

Details
Edit
Edit

Edit

Edit

Edit

Edit v

The interference zone is the area where the robot end monitoring object cannot reach. A total of 16 interference

zones and 16 monitoring objects can be set.

10.7.2.1 Overview

The interference zone function prevents the monitoring objects at the end of the robot from entering the

interference zone to avoid collision with obstacles or other devices. You can control whether to allow the robot

to enter the interference zone through external input signals, and interact with the robot or other devices

through output signals. You can configure a total of 16 interference zones and 16 monitoring objects.

10.7.2.2 Steps

See the instruction manual for the description of the interference zone instruction SetinterferZone and the

monitoring object instruction.

The interference zone function interface is shown below.

< Workspace

Axis limit settings

Interference zone
settings

Interference zone overview

Activate No.

0

1

End monitoring object overview

Remarks Details

Edit

Edit

Edit

Edit

Edit

Edit v

Save
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You can activate or deactivate the 16 interference zones and 16 monitoring objects, and view the description of

the interference zones and monitoring objects.

A CAUTION

Multiple interference zones can be activated simultaneously, but only one end monitoring object can be

activated.

Select an interference zone and click the "Edit" button in the corresponding line to open the parameter

setting interface.

InoRobotTP
B | A

Interference zone0Settings
Remarks

IN -1

ouT -1

Inside and outside  Inside

— X
— " J—
@ = &= ‘
F
X Close TEnableorF

| 1% || J1e/xe

- — | a2 || d2epve
OFF - zone detection enabled; ON - zone detection disabled
| 33/z- || 33+/z+
OFF - In interference zone, DANGER; ON - Out of interference zone, SAFE

| Ja-/RX- || Ja+/Rx+

v | J5/RY- | | J5+/R+

Trigger alarm YES | J6-/RZ- H J6+/RZ+
Safety distance 0.000 ‘ ‘ll ©
@
[! Prompt: Work mode of start and for \ Q Joint | J1:0.00( 0.000 3:0.000 4:0.000 5:0.000 6:0.000 ‘ z
Parameter Description
Remarks Descriptive information of the current interference zone
N By default, this parameter is disabled. Enable this parameter to set the input
signal.
ouT By default, this parameter is disabled. Enable this parameter to set the output

signal.
Sets the input signal of the interference zone. When the input signal is OFF, the

Input signal interference zone detection is enabled. When the input signal is ON, the

interference zone detection is disabled.

Output signal

Sets the output signal of the interference zone. When the output signal is OFF, it
indicates that the robot is in the interference zone and is in a dangerous state.
When the output signal is ON, it indicates that the robot is out of the interference
zone and is in a safe state.

Inside and outside

Specifies the inside or outside of the interference zone as the interference zone.

Trigger alarm

Trigger alarm and stop: Sets whether to generate an alarm when the robot enters
the interference zone. The default is "YES". When it is set to "NO", the robot does
not alarm and stop when it enters the interference zone.

Safety distance

Increases or decreases the interference zone as a whole according to the "Inside
and Outside" option. The range of safety distance is [0,10000], in mm.
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InoRobotTP
B | A

Interference zone0Settings X Close

Wobj[0] Setting method  Diagonal point | J1-/X- H JL+/X+

| a2 || J2epve
7 P1(mm) Get current point

Wobj X X 1 0.000 Z 0.000

| J4-/RX- | | Ja+/Rx+

P2(mm) Get current point
| J5/RY- | | J5+/Rv+

X 1 0.000 Z 0.000

| J6-Rz- | | J6+/RZ+

Note: The spatial area is a cuboid in the workobject frame.

|
Previous

(& Prompt: Workmode ofstartand for...| @ Joint | J1:0.000

Parameter description:

e Setting method: Sets the interference zone by diagonal point, or by datum point + offset. The points are
taken in the current workobject frame.

e You can enter the point manually or click the "Get current point" button to acquire the current point
automatically. The range of the point value is [-10000,10000], in mm. The range of the offset value is
[-10000,0), (0,10000], in mm.

e After getting the points or configuring the points of the interference zone, you can view the frame
parameters in the lower part of the interface.

A CAUTION

The value of the safety distance cannot be less than 0.

e The position of the interference zone is relative to the active workobject frame.

e You cannot get the points of the interference zone in a workobject frame where the workobject is not
held by the robot.

e You cannot get the points of the interference zone in a workobject frame where the user frame is not
fixed.

e Ifthe points cannot form a cuboid, the settings cannot be saved.

e Therobot decelerates to stop from the time the end monitoring object enters the interference zone.
Therefore, the actual stop position of the robot is inside the interference zone, or the robot passes
through the interference zone when the interference zone is small. Note that the greater the robot speed,
the greater the distance the robot enters the interference zone. Therefore, set the interference zone as
large as possible.

Click the "Done" button to save the interference zone parameters and return to the interference zone overview
interface.

Switch to the end monitoring object overview, as shown in the figure below:
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InoRobotTP

B | A

< WorkSPace Interference zone overview End monitoring object overview

Axis limit settings

| [(drexe

Activate No. Remarks

Interference zone 0

‘ J2+/Y+
settings
1

‘ ‘ +/7+

|
|
|
- \ J4+/RX |
H J5+/RY+ |
|

- || \ J6+/RZ+

fo>

=l |
0 \9\
Bl

‘N‘
‘w‘

Select an end monitoring object and click the "Edit" button in the corresponding line open the parameter setting
interface:

InoRobotTP
B | &

End monitoring object1Settings

Remarks - H J1+/X+
H J2+/Y+
End monitoring object = TCP S A
H J3+/Z+
JA-/RX- | | J4+/RX+

- || J5+/RY+

z- | [ s6+/Rzr

Parameter description:
e Remarks: Descriptive information of the current monitoring object.
e Monitoring object type: Includes TCP, MTCP, sphere, and cuboid bounding box. TCP by default.

TCP: When the robot grips the tool, the current TCP is used for monitoring. When the robot grips the workobject,
the flange center is used for monitoring.

MTCP: Supports up to four tools at the same time. You must select a reference point for the tool. The current TCP
of the robot is not used for monitoring any more.
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InoRobotTP
B | A

End monitoring object1Settings
Remarks

End monitoring object = MTCP

Use Name Tools
Additional ... ToolO
Additional ... ToolO
Additionalr... =a | Tool0

Additionalr... =&  Tool0

| [(drexe

Note: The current TCP in the system is no longer ‘ J24/¥+
detected.

2

|
|
|

Z(mm) A() B() <) e
[ Ja/rx | [ sav/rxe |

0.000 0.000 0.000 0.000 E—
0.000 0.000 0.000 0.000 ‘
0.000 . . 0.000 ‘

0.000

Sphere: The spherical center is offset from the Z direction of the flange frame, the spherical center range is
[-10000,10000] and the radius range is (0,10000], in mm. The eccentric sphere is not supported.

InoRobotTP
B | &

End monitoring object1Settings
Remarks

End monitoring object = Sphere
Spherical centerZ = 0.000

RadiusR 0.000

Cuboid bounding box: There are three methods to acquire the points, namely, diagonal point, datum point +

offset, and get point.

InoRobotTP
B | &

End monitoring object1Settings
Remarks

End monitoring object = Cuboid bounding box

Type Diagonal point

Point1 X 0.000 mm Y 0.000

Point2 X 0.000 mm Y 0.000

X Close

Note: The cuboid bounding box is a cuboid in the
flange frame.

| Ja-/Rx- | | Ja+/Rx+

_/ A /|
mm Z 0.000 mm | Get current point ‘ Al H Ll

| J6-/Rz- || J6+/RZ+

mm Z 0.000 mm | Get current point

When the point acquisition method is set to "diagonal point", you can enter the point manually or click the "Get

current point" button to acquire the current point automatically. Note that the "Get current point" button is
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active only when the robot is in ECP mode. The points are taken in the flange frame. The range of the point value

is [-10000,10000], in mm.
InoRobotTP
B | A

End monitoring object1Settings
Remarks
End monitoring object

Type Datum point + offset v

Datum
point X 0.000 mm

Offset

Y 0.000

Lx 0.000 mm Ly 0.000

Cuboid bounding box v

mm Z 0.000 mm

mm Lz 0.000 mm

OFF
X Close

| 1% || J1e/xe

Note: The cuboid bounding box is a cuboid in the ‘ J2:/Y- ‘ ‘ J2+/¥+

flange frame.
| 33z || 33+/z+
| Ja-/Rx- | | Ja+/Rx+
Get datum point ‘ I5/RY: H e

| J6-RZ- | | J6+/RZ+

| (ot ] |
@ |

2](3]

When the point acquisition method is set to "Datum point + offset", you can enter the datum point and the offset
manually, or click the "Get datum point" button to get the point automatically and then manually enter the
offset. Note that the "Get datum point" button takes effect only when the robot is in ECP mode. The point and
offset are taken in the flange frame. The range of the point value is [-10000,10000], and the range of the offset is

[-10000,0), (0,10000], in mm.
InoRobotTP

B | A&

End monitoring object1Settings
Remarks
End monitoring object

Cuboid bounding box v

Type Get point v

Point1 X 0.000
Point2 X 0.000

Point3 X  0.000

TO
Qs &8 40 = @ @ = &

Lo

X Close

[ 1% || Jie/xe

Note: The cuboid bounding box isa cuboid in the ‘ J2/Y- ‘ ‘ J2+/v+

flange frame.
| 334z || J3+/z+

| Ja4-/RX- | | Ja+/Rx+

| J5-RY- || J5+/RY+

Get current point
Get current point

Get current point

Done

When the point acquisition method is set to "Get point", you can enter the point manually, or click the "Get
current point" button to get the point automatically. Note that the "Get current point" button is active only when
the robot is in ECP mode. The points are taken in the flange frame. Note that the points 1-4 are the four points on
the bottom face of the cuboid. The height is the distance in the Z direction under the flange frame. The range of
the point value is [-10000,10000] and the range of height is (-0.10000], in mm, as shown in the figure below.
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Flange frame Y)'

— Height

p1 93‘
p2 P4 @/

& CAUTION

Notes of the cuboid bounding box:

e The orientation of the cuboid bounding box is the same as that of the flange frame. That is, a tilted
cuboid bounding box cannot be defined under the flange frame.

e Before getting a point, you must calibrate an external tool and then move the robot to the point on the
external tool.

e Regarding the setting of the four points + height, for the 6-axis robots, you need to rotate the J5 axis so
that the Z axis of the flange frame points downwards before setting the points and height; for the SCARA
robots, just set the points and height normally.

After configuring the monitoring object, click the "Done" button.

Check the interference zone and monitoring object to be used:
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InoRobotTP

— X
B | A @ = &= ’
F
< Workspace Interference zone overview | End monitoring object overview m

Axis limit settings Activate  No. Remarks | /X H s

Interference zone 0 | J2-/Y- H J2+/Y+
settings

1 | Bz || B+z+

| J4-/RX- | | Ja+/Rx+

| J5-/RY- || J5+/RY+

| J6-/RZ- | | J6+/RZ+

| &

ER
®

BBRn

Click the "Save" button to complete the settings.

10.7.2.3 Notes

When using the interference zone function, the following precautions or restrictions need to be taken.

1

2

4.

5.

6.

7.

. Once determined, the position of the interference zone under the world frame will not change even if the

corresponding tool/workobject parameters are modified. If you need to modify the position of the
interference zone, you need to modify the points of the interference zone and save the changes.

. After the monitoring object at the end of robot enters the interference zone, you need to disable the

interference zone function or switch the input signal to ON to clear the alarm and continue motion.

. Ifthe "Trigger alarm and stop" parameter is set to "NO", when the robot enters the interference zone, it

only triggers the output signal, but does not alert and stop. Be aware of safety!

The larger the robot speed, the greater the distance the robot enters the interference zone. Therefore, you
need to set the interference zone and safety distance as large as possible according to the actual working
conditions.

When the robot grips the workobiject, if you set the monitoring object type to "TCP", the flange center is
used for detection, which may result in collision between the workobject and external devices or
obstacles. In this case, it is recommended to set the monitoring object type to sphere or cuboid bounding
box.

When the interference zone is activated, it is detected in any motion mode.

When the cuboid bounding box is defined by the four points + height,for the 6-axis robots, you need to
rotate the J5 axis so that the Z axis of the flange frame points downwards before setting the points and
height. Otherwise, the cuboid cannot be formed properly.

10.8 Debug

10.8.1 Network Debug

This function is used to debug the communication of InoTeachPad and controller with other devices, which is
equal to the Ping function. Enter the IP address, then click the Ping button to debug.
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< Debug

Network debug

Controller debug

System
diagnostics

COM switch

Log settings

Controller

universality
*When connected to controller, the ping test is initiated from the controller; otherwise, the

ping testisinitiated from TP.

|Ql.'mMmHH:1\‘-,:unm—:h—:1 |Q Joint | J1:0.000

& CAUTION

e When the teach pendant is connected to the controller, it is the controller to Ping other devices.

e When the teach pendant is not connected to the controller, it is the teach pendant to Ping other devices.

10.8.2 Controller Debug

This function is used to output and record running process information of the controller, and monitor the
controller status and flow for online check and subsequent analyze. Debug the controller under the guidance of
the manufacturer.

Debugging object:
Name Description
Robot Core scheduling module
EtherCat EtherCAT communication slave module
IRLink IR-Link communication module
Trans Language interpreter module
ArmDsp ARM and DSP interaction module
RtKine Kinematics module
SHM Shared memory module
GD Configuration information module

Debugging level:

You can select the recording level for each debugging object. The higher the level, the more detailed the
recording.
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Log level Description
0-None No events recorded
1-Alert Only the most serious errors are recorded.
2-Crit Critical errors are recorded.
3-Error Error-level events are recorded.
4-Warning Warning-level events are recorded.
5-Notice Notice-level events are recorded.
6-Info General events are recorded.
7-Debug All detailed information are recorded.

Use of debugging function:

Debu .
< g Function
Network debug Robot
EtherCat
Controller debug
IRLink
System
diagnostics Trans
COM switch ArmDsp
RtKine
Log settings
All
Controller
universality
A

|gL':m!l.’x\l»—::1\‘~1:xruw:¥H |Q Joint | J1:0.000

Record Level
0-None %
0-None v =
0-None v
0-None v
0-None v
0-None % v
0-None v
Refresh

Select "Debug" > "Controller debug", enable the record of object as needed, and select the corresponding level.
Changes take effect immediately upon saving.

(1) Online debugging: Prints information through the serial or TCP/IP port of the controller.

Serial port: Connect the controller through serial port. Note that the serial port on the controller is RS485. An

RS232 to RS485 adapter is generally required.

TCP/IP: Connect the controller via another device (such as a PC) over TCP/IP protocol, port number 5555.

(2) Saving and exporting debugging information:

The system automatically records the recent debugging information. On the system diagnostics interface, check
"Trajectory" and click "Start" to start the diagnosis. After the diagnosis is completed, click "Close" to close the

success dialog, and click "Export report" to save the debug information to the USB drive on the controller.
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10.8.3 System Diagnostics

Steps:

1. Check the diagnostic object.
The objects include System, Logic, and Trajectory. You can choose one or more of these options for
diagnosis.

System: Contains internal configuration parameters, etc. of the system.
Logic: Contains the variable state during system operation.

Trajectory: The trajectory of the robot motion.

< Debug

1. Select a diagnostic object.
Network debug
System Logic Trajectory

Controller debug
2. Start diagnosis and the diagnostic results are saved in the SDcard/MonitorLog

System directory.
diagnostics

O start
COM switch

3. Export diagnostic report and the diagnostic result is saved in the UDisk/

Log settings MonitorLog directory.

Controller
universality

,

2. Click "Start" to start the diagnosis. The system will save the files for the checked items. If you click "Stop'
during the diagnosis, the current save operation will stop and the internal file will still be the last saved
file.

System diagnosis in progress...

® Stop
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3. Export the diagnosis report. You can monitor the export process of the report through the progress bar.
The success or failure status is displayed as text above the progress bar.

Exporting report, please wait...

@ Note

You can choose to export all reports or the latest report.

10.8.4 COM Switch

Open the COM switch before you can use the instruction Open Com. Restart the controller to make the setting
take effect.

< Debug Current Close COM

Network debug COM

Serial port on
Controller debug

Serial port off
System @
diagnostics

COM switch

Log settings

Controller
universality

v Refresh ‘

10.8.5 Log Settings

This function is used to set the log level and whether to print logs to the message bar.

You can set four log levels: trace, debug, info, and warn.
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TO
Qs & & g0 @

< Debug
Network debug Application logs debug \

Are logs being printed to the message bar?
Controller debug

System
diagnostics

COM switch

Log settings

Controller
universality

|Q Controller USB not ready yet

10.8.6 Controller Universality

Unordered matching (hereinafter referred to as "universality") means that the robot model parameters are
stored at the robot controller and at the robot gyroscope 2.0 (hereinafter referred to as "manipulator"). When the
controller is powered on, the robot model parameters are compared between the controller and the
manipulator. When mismatch occurs, an alarm occurs (see section "Robot Alarms and Handling Method"). You

can synchronize the robot model parameters between the controller and the manipulator using the teach

pendant software.

Use scenario: When the robot controller or manipulator is replaced, you can automatically import the robot
model parameters using this function, without the need to calibrate and set the robot model parameters again.

10.8.6.1 Functions and Operating Steps

Function 1: Universality

This function checks the difference in the robot model parameters between the robot controller and the
manipulator and achieves the mutual transmission of parameters between the controller and the manipulator.
The following scenarios may occur.

Scenario 1: The robot model stored on the controller is the same with that stored on the manipulator, but
some parameters (for example, zero point and link length) are different.

After the teach pendant is connected, a pop-up box indicates "The robot model parameters are inconsistent
between the manipulator and the controller. Do you want to sync robot model parameters from manipulator to
controller?" and alarm 0xE10A occurs (see section "Robot Alarms and Handling Method"), as shown in Figure 1.

If you select "No", the window closes without synchronization of robot model parameters, and the alarm cannot
be cleared. If you select "Yes", the robot model parameters will be synchronized between the controller and the
manipulator, as shown in Figure 2. After the synchronization is complete, a prompt "Robot model parameter
synchronization complete, please restart the controller!" appears, as shown in Figure 3.
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Prompt X

0 The robot model parameters are
inconsistent between the manipulator
and the controller,Do you want to sync
the manipulator model parameters to
the controller?

Figurel

Prompt X

o Start synchronizing the parameters of
the host model to the controller.Please
keep the line stable during the
synchronization process, as
interruptions midway may cause
system abnormalities!

Figure 2

Prompt X

0 Robot model parameter sync complete,
please restart the controller

Figure 3
Scenario 2: The robot model stored on the controller is different from that stored on the manipulator.

After the teach pendant is connected, a pop-up box indicates "The robot model parameters are inconsistent
between the manipulator and the controller. Do you want to sync robot model parameters from manipulator to
controller?" and alarm OxE10A occurs (see section "Robot Alarms and Handling Method"), as shown in Figure 4.

If you select "No", the window closes without synchronization of robot model parameters, and the alarm cannot
be cleared. If you select "Yes", the robot model parameters will be synchronized between the controller and the
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manipulator, as shown in Figure 5. After the synchronization is complete, a prompt "Robot model parameter
synchronization complete, please restart the controller!" appears, as shown in Figure 6.

Figure 4

Prompt X

0 Start synchronizing the parameters of
the host model to the controller.Please
keep the line stable during the
synchronization process, as
interruptions midway may cause
system abnormalities!

Figure5

Prompt X

0 Robot model parameter sync complete,
please restart the controller

Figure 6
Scenario 3: No robot model parameters are stored in the manipulator.

After the teach pendant is connected, a pop-up box indicates "The robot model parameters are inconsistent
between the manipulator and the controller. Do you want to sync controller model parameters from controller
to manipulator?" and alarm 0XE10A occurs (see section "Robot Alarms and Handling Method"), as shown in

Figure 7. If you select "No", the window closes without synchronization of robot model parameters, and the
alarm can be cleared. If you select "Yes", the robot model parameters will be synchronized between the
controller and the manipulator, as shown in Figure 8. After the synchronization is complete, a prompt "Robot
model parameter synchronization complete!" appears, as shown in Figure 9.
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Prompt X

0 No robot model parameters in the
manipulator,Do you want to sync the
manipulator model parameters to the
controller?

Figure 7

Prompt X

0 Start synchronizing the controller
model parameters to the main
body.Please keep the line stable during
the synchronization process, as
interruptions midway may cause
system abnormalities!

Figure 8

Prompt X

0 Robot model parameter sync complete

Figure9

Scenario 4: The power of the manipulator is inconsistent with the power of the controller. For example,
the drive power is smaller than the servo power, the servo DB resistance is not between the upper and
lower limits stored in the servo drive, and the brake configuration of the servo is inconsistent with the
brake configuration stored in the manipulator.

After the teach pendant is connected, the following information will be displayed in a pop-up box (as shown in
Figures 10, 11, 12), and alarm OxE10B occurs (see section "Robot Alarms and Handling Method").
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Prompt X
0 Controller power is less than body

power, please replace body or
controller!

Figure 10

Prompt X

o The power (DB resistance) of the main
body and controller is inconsistent.
Please replace the main body or
controller!

Figure 11

Prompt X
o The brake configuration of the body

and controller is inconsistent. Please
replace the body or controller!

Figure 12

Scenario 5: The difference in the parameter version between the manipulator and the controller is too

large (including parameter addition, parameter deletion, parameter name change, and parameter
structure change).

After the teach pendant is connected, a pop-up dialog indicates "The controller software is not compatible with
the manipulator parameters. Please disable the universality or upgrade the software.", as shown in Figure 13,
and alarm 0xE109 occurs (see section "Robot Alarms and Handling Method").
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Prompt X

0 The controller software is incompatible
with the parameters of the main body.
Please close the universal configuration
or upgrade the software!

Figure 13

Scenario 6: For some older models, the hardware conditions do not meet the universality requirements (e.g. the
robot does not include a gyroscope, the gyroscope version is 1.0, the firmware version of the gyroscope 2.0 does
not support universality, the controller FPGA brand is not ANLOGIC).

After the teach pendant is connected, a pop-up dialog indicates that "The controller universality function
requires the hardware version of the manipulator memory to be at least 2.0 and the software version to be at
least 2.1.", as shown in Figure 14. It only indicates that the hardware conditions do not meet the requirements for
universality configuration. The robot can still be used normally.

21:04:48: The controller universality function requires the hardware version of the manip

ulator memory to be at least 2.8 and the software version to be at least 2.1.

Figure 14

Function point 2: Universality switch

When the controller is inconsistent with the manipulator in parameters or in robot model, or the controller
software is not compatible with the manipulator parameters, you can close the pop-up dialog, but the alarms
cannot be cleared. In this case, you can log in to the teach pendant as the manufacturer and go to "Debug" >
"Controller universality", as shown in the following figure, and turn off the universality switch to clear the alarm
message. After the universality switch is turned off, the parameters modified in the controller parameter
configuration page are not written to the robot manipulator. The parameters in the robot manipulator will still
be modified by the functions of flashing, upgrade, and importing robot model parameters. After the controller is
restarted, the universality switch is turned on by default.
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< Debu
2 Universality switch @

Network debug

Get universality info file to local | Retrieve universality

Controller debug

System
diagnostics

COM switch

Log settings

Controller
universality

Controller USB not

Function point 3: Retrieve universality

Log in to the teach pendant as the manufacturer and go to "Debug" > "Controller universality" > "Retrieve
universality", as shown in the following figure. You can export the universality information of the controller and
the manipulator. The exported information is for internal troubleshooting only.

& Controller parameter configuration - o Ed

Robot settings
Zero settings Controller universality

Installation parameters
Peripheral configuration L
Moo parameters Universality switch - Open
Control parameters
Workspace Retrieve universality Get universality info file to local
System settings
Debug
System diagnostics
Network debug
Controller debug
COM switch

Controller universality

A v vYyvyvvww
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& Universal info fle save path - oI Ed

~— > ’T\ C:\Users\Administrator\Desktop

& My file Name Modification date Type Size

[+ Local disk (C:)
[+-#% Local disk (D:)
(& Local disk (E:)

Default name |2025.8.11_16.13.52_TraceFile v

# The file name cannot contain any of the following characters \ /: *?2 " < > oK Cancel

10.8.6.2 Notes

When performing the parameter synchronization, if the manipulator does not store any parameters, or the
manipulator stores parameters but the parameters are not synchronized for the first time, you need to enter the
password before you can continue, as shown in the following figure. If the password is entered incorrectly more
than 3 times, or the password dialog is closed more than three times, the pop-up dialog will not appear anymore
and you will not be able to operate the robot and write parameters into the robot.

r 1

Manufacturer permission X

Password

log in

| N

When the controller and the manipulator are inconsistent in power or brake configuration, the
universality switch cannot be turned off. You will be prompted that the operation is invalid and the alarm
cannot be cleared The prompt includes "Not allowed to disable the universality as the controller power is
smaller than the manipulator power.", or "Not allowed to disable the universality as the manipulator differs from
the controller in brake configuration.", or "Not allowed to disable the universality as the manipulator differs from
the controller in power (DB resistance)."

10.8.7 Release Brake

This function allows the unlocking and locking of one of the J1-J6 axes.
This function is available only when the following conditions are met:
1. Control is assigned to the teach pendant.

2. The mode is Admin or Manufacturer.
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3. The robot is in emergency stop state.
Steps:

1)

Click "Release Brake" in the menu bar, and the interface will display as shown below:

< Debug

Current /

Release brake Brake release function

J1

J2

J3

J4

J5

J6

| A Login successful

Release brake Close brake

2) Select the axis.

Select one of the J1~J6 axes. For example, when you select J1, you can see the current state of J1, as shown

below.

< Debug

Current | Axis No:J1,status:Close brake

Release brake Brake release function

@J1

J2

J3

J4

J5

J6

| Q Joint |J1:0.000

Release brake Close brake

3) Release the brake.

@ After you click the "Release brake" button, a prompt pops up.

axis.
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Prompt

o There is a risk of joint drop after
releasing the brake. Are you sure you
want to perform the brake release

operation?

@ After clicking "OK", the interface will display as shown below:

< Debug

Current | Axis No:J1,status:Close brake
Release brake Brake release function
@1

J2

3
Ja
J5

J6 v

Release brake Close brake

4) Close the brake.

After clicking the "Close brake" button, the interface will display as shown below:
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< Debug

@J1

J2
J3
Ja
J5

J6

Current | Axis No:J1,sta

Release brake Brake release function

Quick stop triggered = @

Release brake Close brake

& CAUTION.

brake as this is a safe operation.

e When the brake of a certain axis is released, if the emergency stop button on the hand-held teach
pendant is bounced, a brake engagement operation will be performed on the current axis. Only when the
emergency stop button has been pressed again can you click the button to release the brake.

e When the axis number has been selected and the brake release is not applied, it is allowed to close the

10.9 Teach Pendant Settings

The teach pendant settings function is only displayed when using the hand-held teach pendant and is not
displayed on the PC-based teach pendant.

< Settings

Q System settings

¥ Installation parameters

b Workspace

B conveyor tracking

g Robot settings

I¢ peripheral configuration

:: Debug

9%\]’ Process Manager

@ Zero point settings

@ Motion parameters

Q Teach pendant settings
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10.9.1 Display Settings

The display settings mainly include screen brightness settings, screen off function, screen saver function, and
screen calibration function.

10.9.1.1 Screen Brightness Settings

The hand-held teach pendant has six brightness levels from 1 to 6, with level 1 being the lowest brightness and
level 6 being the highest brightness.

Teach pendant
< Setﬁng’; Screen brightness level:
Display settings
Restart teach
pendant
Screen-off time | 30min v
Open Source
Components
P Enable
screensaver
Screensaver q
time | >min v

You can freely select the brightness level, then click the "Save" button to apply the setting.

10.9.1.2 Screen Saver Function

You can selectively activate the screen saver function and set screen saver time.

Teach pendant
< settingz Screen brightness level:
Display settings
Restart teach
pendant
Screen-off time | 30min v
Open Source
Components
& Enable
screensaver
Screensaver :
time | >min v
Screen calibration
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10.9.1.3 Screen Off Function

The hand-held teach pendant has a screen off function, which automatically turns off the screen sets the

brightness to 0 when there has been no operation for the set time.

There are five levels of screen off time: 1 min, 5 min, 10 min, 30 min, and 60 min.

< Teach pendant
settings

Display settings

Restart teach
pendant

Open Source
Components

Screen brightness level:

Screen-off time | 30min
Enable
screensaver
Screensaver :
time 5min

Screen calibration

When the hand-held teach pendant is in screen-off state, operations such as clicking the screen, pressing a

physical button, or scrolling the wheel can wake up the screen.

10.9.1.4 Screen Calibration

The screen calibration function solves the problem of inaccurate touch on the touch screen of the hand-held

teach pendant.

Login as Admin. The "Screen calibration" button will be displayed on the interface, as shown in the figure below.
Click the button to start screen calibration.

A CAUTION

function.

Holding the "Control Panel" physical button for more than 10 seconds also triggers the screen calibration
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< Teach pendant

settings Screen brightness level:
Display settings
Restart teach
pendant
Screen-off time | 30min v
Open Source
Components
P Enable
screensaver
Screensaver :
time S5min AV

Screen calibration

Use the stylus to tap the "+" cursors that appear at the center and four corners of the screen in sequence. If any
of the five taps are inaccurate, screen calibration will be retriggered until 5 taps are accurately on the "+" cursors.
When the screen calibration is successful, a pop-up window and printed message will indicate "Screen
calibration complete, reboot teach pendant to take effect”. Reboot the hand-held teach pendant for this

calibration to take effect.

10.9.2 Teach Pendant Reboot

Click the restart button on the teach pendant to restart the teach pendant software.

TO
50% ? wo
D s5on £ 48

< Teach pendant
settings

Display settings

Restart teach
pendant

Open Source

Components
Restart the teach pendant
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11 Process Application
11.1 Conveyor Tracking

11.1.1 Overview

The tracking process allows you to track moving objects and plan robot movements with reference to the
moving objects. Conveyor tracking is a typical application of the tracking process. Conveyor tracking detects
objects on the conveyor through vision device or photoelectric sensors to enable the robot to accurately grasp
moving objects.

11.1.1.1 Workflow

1. The position of an object on a conveyor is acquired through vision device or photoelectric sensors. The
acquired position information is placed into a conveyor object queue, and the changes in the position of
tracked object is fed back through the encoder.

2. The robot moves with the moving object in the object queue as the reference frame. The position
detection and robot movement are processed in parallel. The following figure shows the detailed
flowchart.

Object
detected?

Add to queue | Remove from
queue

Switch to object
frame

Move relative to
object

!

Switch to static
frame

\ 4
Move relative to
static frame

Auto run User program
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The conveyor application is also known as dynamic grasping application. The position of the material changes
with the movement of the conveyor. The vision device sends the position data of material to the robot at the
time of taking a photo of the material. As the material moves in real time during the photo taking period, if the
robot grasps the material according to the original position data, it will definitely be inaccurate. Therefore, the
real-time offset value is calculated from the data of the encoder on the conveyor to achieve accurate dynamic
grasping.

Dynamic grasping can be divided into two types: parallel grasping and predictive grasping.

e Inparallel grasping, the robot calculates the position of the material in real-time through the encoder data
while maintaining a relatively static state with the conveyor, thereby achieving grasping.

e In predictive grasping, the robot calculates the position of the point where the robot meets the material in
advance based on the movement time after obtaining the position of the material, thereby achieving

grasping.

11.1.1.2 Position Description System

The tracking motion takes the object frame as the reference frame. The description of the trajectory and point
position during motion is relative to the dynamic frame. When no motion instruction is applied, the robot and
the object remain relatively static (i.e., the robot moves in synchronization with the object). When a motion
instruction is applied, the motion trajectory is a trajectory under the object frame, and the target pointis a
coordinate point under the object frame.

Conveyor frame (Ocny): Indicates the position and orientation of the conveyor under the base frame. It is used to

describe the relative relationship between the conveyor and the robot. The conveyor frame is static.

Object frame (Oobj): Indicates a frame that is fixedly attached to the object and moves with the object. Itis a

dynamic frame. The object frame describes the position and orientation of the object on the conveyor. It is the
coordinate of the datum point of the object under the conveyor frame.

Vision frame (O, ): Describes the position conversion relationship between the camera and the conveyor. The
instantaneous position of the object on the conveyor is obtained through the camera, and the amount of
movement of the object on the conveyor is obtained in real time through the encoder, enabling the robot to
track the position of the object in real time.

L Conveyor
Frame Description
frame
The position and orientation of the conveyor under the base frame.lIt
Conveyor frame ( Ocny) is used to describe the relative relationship between the conveyor Static

and the robot. The conveyor frame is static.

The frame that is fixedly attached to the object and moves with the

. object. The object frame describes the position and orientation of

Object frame (chj) ) ) ) ) P ] . Dynamic
the object on the conveyor. It is the coordinate of the datum point of

the object under the conveyor frame.

The position conversion relationship between the camera and the

- conveyor. The instantaneous position of the object on the conveyor is
Vision frame (O, ) )
obtained through the camera, and the amount of movement of the
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o Conveyor
Frame Description
frame

object on the conveyor is obtained in real time through the encoder,
enabling the robot to track the position of the object in real time.

The relationship between frames in the tracking process is shown below.

Specification Description

Conveyor type Linear, circular

4 can be configured, and up to 2 can be used
Number of conveyors .
simultaneously.

) Vision device or photoelectric sensor, with a maximum
Detection method . .
of one vision device used.

Tracking motion instructions Movl, Movc, Movs, JumpL

. 16 different types of workobjects can be set on the
Number of Workobject types
same conveyor.

Vision data type Robot coordinates or pixel coordinates

o o Fixed format (For details, see the CnwVison instruction
Vision communication format . . .
in the Instruction Guide.)

Number of objects in a single picture 0-50

Object queue length 1000

11.1.1.3 Function Specifications

Specification Description

Conveyor type Linear, circular

4 can be configured, and up to 2 can be used
Number of conveyors .
simultaneously.

) Vision device or photoelectric sensor, with a maximum
Detection method . .
of one vision device used.

Tracking motion instructions Movl, Movc, Movs, JumpL

. 16 different types of workobjects can be set on the
Number of Workobject types
same conveyor.
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Specification Description

Vision data type Robot coordinates or pixel coordinates

o o Fixed format (For details, see the Cnwison instruction
Vision communication format . . .
in the Instruction Guide.)

Number of objects in a single picture 0-50

Object queue length 1000

11.1.1.4 Configuration Flowchart

The following are required to use the tracking process. For details, see the relevant configuration sections.

e 11.1.2 Hardware Configuration

e 11.1.3 Frame Settings

e 11.1.4 Parameter Settings

11.1.2 Hardware Configuration

The following figure shows the configuration of the following process hardware. The photoelectric sensor and
vision system can be configured according to the detection method. If vision system is used, the camera must be
triggered by hardware.

Encoder [o] DO
Encoder  — module module ]
Vision
Robot control system
system
. Ethernet P —
Photoelectri | D|’ 10 Interfac
c sensors module o

11.1.2.1 Connecting the Encoder

Connect the signal and power lines of the pulse encoder to the encoder interface of the robot controller. See the
robot controller user guide for specific wiring logic. After the physical connection is completed, rotate the
encoder and read the value of the encoder through the following interface. Observe the changes in the encoder
value to determine whether the physical connection is correct.
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Conveyor0 X Close
Basicsgaﬁrgneter caE lri]lg(rjgt?gn Worg;)l?‘erg%giight para%gpe%as?{ting pa ra[;?et}?efﬁi:er;ting
Getpointl | X 0.000 Y  0.000 Z 0.000 Encoder |0
Get point 2 X 1 0.000 Y 0.000 Z 0.000 Encoder |0
Calculate Resolution verification
Encoder direction (@) Positive+ Negative-
Encoder filter (@ Enable Close
Encoder resolution = 1.000 pulse/mm
Previous Next

11.1.2.2 Connecting the Photoelectric Sensor

The photoelectric sensor outputs different level signals when triggered by an object. The robot controller
detects the object through the signal edge. Connect the signal wire of the sensor to a general Dl interface of the
I/0 module of the controller. For the wiring requirements, see the robot controller user guide. Once the wiring is
complete, observe the change of corresponding DI value on the I/0 monitoring interface to determine whether
the sensor works normally.

11.1.2.3 Vision Device

The interaction between vision device and the robot includes DO triggering and Ethernet communication. The
DO triggering requires a signal line connecting the DO interface of the robot controller and the I/O trigger
interface of the camera. After the physical connection is completed, manually operate the DO to see if the
camera can be triggered properly.

11.1.3 Frame Settings

The conveyor frame is the workobject frame associated with the tracking process. You need to set or calibrate
the frame parameters in "Settings" > "Installation parameters" > "Wobj". The conveyor frame describes the
position and orientation of the conveyor. The positive X-axis direction coincides with the direction of conveyor
movement. The setting method is described as follows.

& CAUTION

If the workobject frame is used as the conveyor frame, you only need to calibrate the user frame parameters
(UFrame) without the need to calibrate the workobject frame parameters (Oframe). For the workobject frame,
the RobHold parameter must be set to "False" and UFFix parameter to "True".
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< Installation
parameters Wobj15 v Calibration Reset
Tools
Robot holds workobject (RobHold) | -
Wobj
RobHold
Load [ Is fixed user frame (UFFix) ] =
urrix @)
Arm load
Mechanical unit (UFMec)
Environmental
parameters UFMec
User frame (UFrame) v
Auto warm-up
v Refresh

< Installation
parameters Wobj15 v Calibration Reset
Tools
urmvec -
Wobj User frame (UFrame)
X' 0.000 mm Y 0.000 mm Z 0.000 mm
Load
A 0.000 ° B 0.000 ° C 0.000 °
S Workobject frame (OFrame)
Environmental X 0.000 mm Y 0.000 mm Z 0.000 mm =

parameters

A 0.000 ° B 0.000 ° C 0.000 °
Auto warm-up

- Refresh

1)  Foralinear conveyor, use the 3-point method, as shown below.

External workobject calibration X Close
Workobject Wobj1 . y User : Target .
frame: 5 Active tool:Tool0 calibration Three-poin...\V calibration No modific...\”
Poin rat... . -
el dnil | @y Movj v Execute motion
User... =@ - Get point
- X0.000 A0.000 E10.000 E4 0.000
user... =Q - Getpoint  yg,000 B0.000 £2 0.000 E5 0.000
user... -a . Get point Z0.000 C0.000 E30.000 E6 0.000
Calibration result: Calculate
UFrame X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000 v

Select three points as follows:

(1) Set the origin of the conveyor frame: Place the calibration board or another calibration reference on the
conveyor. Align the end of the robot tool with the datum point to get user point P1, which is the origin of the
conveyor frame.
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(2) Set a point in the X direction of the conveyor frame: Keep the position of the calibration board relative to the
conveyor unchanged during movement. Turn on the conveyor to move from P1 to P2, and then stop the
conveyor. Align the end of the robot tool with the datum point to get user point X+. The direction from P1 to P2 is
the positive X direction.

(3) Set a pointin the Y direction of the conveyor frame: Move the end of the robot tool more than 10 mm to the
left in the direction of conveyor movement to reach P3, user point Y+. Getting a point in the first quadrant XY as

user point Y+ according to the right hand rule ensures that the Z axis is perpendicular to the conveyor direction.
I P

Q j

2)  Foracircular conveyor, use the rotation method. The calibration interface is shown below.

External workobject calibration X Close
Workobject Wobjl . . User . Target .
frame: 5 Active tool:Tool0 calibration Rotation m...\v calibration No modific...v
Point Status  Operat... . . B
Movj v Execute motion
User... =Q - Get point
- X0.000 A0.000 E10.000 E40.000
user... =Q - Getpoint vy 000 B0.000 E20.000 E50.000
user ... -a _ Get point Z0.000 C0.000 E30.000 E60.000
Calibration result: Calculate
UFrame X 0.000 Y 0.000 Z 0.000 A 0.000 B 0.000 C 0.000 v
Cancel Apply

The rotation method takes three points, as shown below.

(1) Fix a calibration datum point on the conveyor. After rotating the datum point to a proper position, align the
end of the robot tool with the datum point to get point P1. The direction from the center of rotation to P1 is the
positive X direction of the frame.

(2) Rotate the conveyor counterclockwise, align the end of the robot tool with the datum point to get points P2
and P3in sequence. Three points determine an arc. The center of the arc is the origin of the frame. Since the
conveyor is rotated counterclockwise, it is ensured that the Z axis is perpendicular to the conveyor direction. The
Y axis direction can be determined according to the right hand rule.
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Direction of

& CAUTION

e Toimprove accuracy, it is recommended that the three points are spaced as far away as possible.

e Ifatoolisinstalled at the end of the robot, it is required to first calibrate the tool frame and activate the
corresponding tool frame number.

11.1.4 Parameter Settings

The conveyor parameters include basic parameter setting, encoder calibration, workobject height calibration,
boundary parameter setting, and detection parameter setting. Depending on the detection method, the,
detection parameters are divided into vision parameters or sensor parameters. You can set the conveyor
parameters in "Settings" > Conveyor tracking". The main interface is shown below..

< Conveyor tracking

No. Select Enable Monitor Accuracy verification Parameter settings Monitor
0 v v v .
. . . Conveyor0: Basic parameters

1 =
Conveyor type Linear  Associated frame: 0 =

2
Encoder channel: 0 Detection method: Vision

3

Grip position compensation

DX ' 0.000 mm DY 0.000 mm DZ 0.000 mm

NA ' nnnn @ NR  nnnn @ NnC . nnnn

_ tch to the programming p Q Joint | J1:0.000

The following describes the options and buttons on the conveyor tracking interface.

Name Description
Select When checked, you can view or edit the parameters for that conveyor.
Enable When checked, the conveyor can be used in the user program.
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Name

Description

Monitor

When checked, you can monitor the conveyor tracking information.

Basic parameters

Displays the basic parameters of the selected conveyor. The parameters are for view

only and cannot be modified

Grip position
compensation

You can fine-tune the grip position. This is for position compensation of the origin of
the object frame in the conveyor frame.

Parameter settings

Click to enter the parameter setting page.

Accuracy verification

Click to enter the accuracy verification page.

11.1.4.1 Basic Parameter Settings

Click the "Parameter settings" button to access the parameter setting interface. The parameter settings are
wizard-based. Click "Previous" or "Next" button in the lower right corner to switch the interface. After setting the

parameters, click "Next" or "Save" button to save the parameters to the controller.

Conveyor0 X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Conveyor type Linear v Encoder channel 0 v
Associated 0 « | Detection method | Vision v
workobject frame
The first step is to set the basic parameters, including:
Name Description

Conveyor type

Linear or circular.

Encoder channel

The signal input channel of the conveyor encoder on

the robot controller.

Associated workobject frame

The workobject frame number obtained after
calibration and to be associated with the conveyor.

Detection method

Vision, sensor, vision + sensor, and instructions +

vision.
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& CAUTION

When calibrating the conveyor frame, use workobject frames 1-15.

As the workobject frame 0 is fixed in the system and is coincident with the base frame, it cannot be modified.

11.1.4.2 Encoder Calibration

The second step is to calibrate the encoder. You can set the following parameters.

Name Description
Encoder ) . . o
) Indicates the pulse increment of the encoder when conveyor moves by a unit length (mm or °).
resolution
Encoder Indicates whether the encoder pulse value increases or decreases when the conveyor moves
direction forward.
Encoder By default, the encoder filter is enabled. Disable the encoder filter only when the conveyor speed is
resolution |stable and external interference is low, to improve the grip accuracy.
Resoluti Allows you to re-calibrate the encoder resolution to calculate the encoder resolution error and
esolution
iFicat conveyor frame calibration error. The resolution verification is required only for checking for errors
verification
in encoder resolution or conveyor frame calibration when gripping accuracy is low.
Conveyor0 X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Getpointl | X  0.000 Y | 0.000 Z  0.000 Encoder | 0
Getpoint2 | X  0.000 Y | 0.000 Z  0.000 Encoder 0
Calculate Resolution verification

Encoder direction (@) Positive+ Negative-

Encoder filter (@ Enable Close

Encoder resolution = 1.000 pulse/mm

Previous Next

The calibration process is described as follows.

1. Place a marker point P1 on the conveyor. Align the end of the robot tool with P1. Click "Get point 1".

2. Keep the position of the marker point relative to the conveyor unchanged. Move the conveyor to P2. Align
the end of the robot tool with P2, and click "Get point 2".

3. Click "Calculate" to complete automatic calculation of the resolution and direction of the encoder.
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The encoder resolution verification is described as follows.

Click "Resolution verification" to enter the encoder resolution verification interface. Repeat the preceding
encoder resolution calibration process once. The current resolution, resolution error value, and conveyor
movement direction error are calculated automatically.

Conveyor0: Encoder resolution verification X
Get pointl | X Y z Encoder
Get point2 | X Y z Encoder
Calculate

Current resolution pulse/mm
Errorvalue pulse/mm

o

Conveyor movement direction error

11.1.4.3 Workobject Height Calibration

The third step is to calibrate the height of the workobject, as shown below. The height of the workobject cannot
be detected by the vision device or sensor. Therefore, you need to specify the height of each workobject type
through parameter setting. The workobject height value is the Z coordinate value of the workobject datum point
(i.e., origin of the object frame) under the conveyor frame.

Conveyor0 X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Workobject:
. : : 4 |
! Workobject height |
4 5 6 7 X O (} 1
8 9 10 11 R R ECE e R :
Workobject
; ) 0.000 mm | Get current height
12 13 14 15 height

Previous Next

Follow the steps below.
1. Select the workobject number.

2. Move the end of the robot tool to the workobject datum point and click "Get current height" to read the
height automatically.
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& CAUTION

If a tool is installed at the end of the robot, it is required to first activate the corresponding tool frame number.

11.1.4.4 Boundary Parameter Settings

The fourth step is to set the boundary parameters. The interfaces for setting linear and circular conveyor are
shown in the following figures (a and b). The linear conveyor includes regular boundaries and inclined
boundaries. You can set the following parameters on the boundary parameter setting interface.

1. Upper workspace boundary: Indicates the highest boundary the robot can reach, as well as the upper
boundary of object search area. When the object exceeds this boundary, it can be queried by the query
instruction GetCnvObject. The upper workspace boundary must be within the range of the robot's right-

angle motion and away from the singular position.

2. Lower workspace boundary: Indicates the lowest boundary the robot can reach. When the distance
between the robot distance and this boundary is smaller than the stop distance, an alarm occurs. The
lower workspace boundary must be within the range of the robot's right-angle motion and away from the
singular position.

3. Lower pickup boundary: Indicates the lower boundary of the object search area. When the object exceeds
this limit and is not picked up, the object will be removed from the queue without being picked up.
Dynamic grasping takes a certain time. If an object has exceeded the lower workspace boundary before
the grasping is complete, an alarm occurs. You can set the lower workspace boundary properly to prevent
this situation. When setting the lower workspace boundary, ensure that the time for the object to move
from the lower pickup boundary to the lower workspace boundary is greater than the time for completing

grasping.
4. Stop distance: Indicates the smooth stop distance when the object approaches the lower workspace
boundary. The smooth stop starts when the distance to the lower workspace boundary is smaller than this

parameter.
Conveyor0 X Close
Basic parameter Encoder Workobéect height Boundary Detection
setting calibration calibration parameter setting parameter setting
Conveyor0 Regular boundaries v/
Upper workspace
Upper  Lower Lower b(F))LFJ)ndar P 0.000 mm | Get current point
workspaqplckup\ /\Norkspac y
; Lower picku
,67 bo\}mdar e . boundzr P 0.000 mm | Get current point
,r’boundar yL P boundar y
[ Lower workspace )
(‘* Movement d”—ecngn CA{ boundary 0.000 mm | Get current point
Stop distance 0.000 mm
Previous Next m

al. Boundary parameters for linear conveyor: Regular boundaries
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Conveyor0 X Close
Basic parameter Encoder orkobg)ect height Boundary Detection
setting calibration calibration parameter setting parameter setting
Conveyor0 Inclined boundaries v/
Upper  Lower Lower Upper workspace boundary
worksp CkUp\. /WorkSpac P1: X 0.000 mm Y 0.000 mm | Getcurrentpoint | —
[ undar * )
/ (Lgdar y L boun ar P2: X 0.000 mm Y 0.000 mm | Get current point
Movement a'reCtlgn Lower workspace boundary
P3: X 0.000 mm Y 0.000 mm | Get current point

a2. Boundary parameters for linear conveyor: Inclined boundaries

Conveyor0 X Close
Basic parameter Encoder Workobéect height Boundary Detection
setting calibration calibration parameter setting parameter setting
Conveyor0 gggﬁa:’rg’/fkwace 0.000 ° | Get current point
wer lcku bounda |-°W9f pickup 0.000 ° | Get current point
Lower LQ’— pickup Y boundary P
workspac. * L... Lower workspace 0,000 ° | Getcurrent point

e / Rotation directiorboundary

bOl%ﬂdéf—v—\—o X Stop distance 0.000 °

y |
/“Upper
\\ J/ workspac

e

boundar Previous Next

b. Boundary parameters for circular conveyor

Description of boundary parameters:

1. When the boundary type of the linear conveyor is set to regular boundaries, the upper workspace
boundary, the lower workspace boundary and the lower pickup boundary are three lines perpendicular to
the X-axis direction of the conveyor frame, represented by the x coordinate value under the conveyor

frame.

2. When the boundary type of the linear conveyor is set to inclined boundaries, the upper workspace
boundary is a straight line defined by two points P1 and P2, and the lower workspace boundary is a
straight line defined by two points P3 and P4, and the lower pickup boundary is a straight line obtained by
moving the lower workspace boundary by a lower pickup boundary offset value in parallel to the opposite
direction of the conveyor.

3. The boundary type of the circular conveyor can only be set to regular boundaries. The upper workspace
boundary, the lower workspace boundary and the lower pickup boundary are three straight lines
corresponding to different angles in the conveyor frame, with the angle being positive in a
counterclockwise direction.

4. The above boundary parameters can be entered directly. Alternatively, you can obtain these parameters
automatically by moving the robot to the target position and click the "Get current point" button. The stop
distance is generally set to 5 mm or 5°.
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(1) After the object is visually recognized or sensed by the sensor, the object will be placed in a queue.
When the object exceeds the lower pickup boundary, it will be moved out of the queue.

(2) The robot starts the pick-up operation only when the workobject exceeds the upper workspace
boundary. You can set the waiting point close to the upper workspace boundary to reduce the robot

grasping time.

(3) During the tracking process, the robot moves to the upstream offset point relative to the object frame.
There are also cases where the offset point exceeds the working range.

(4) Set the lower workspace boundary properly. Too large lower workspace boundary may cause the
robot to straighten and damage the reducer.

11.1.4.5 Detection Parameter Setting

The fifth step is to set the detection parameters. The detection method includes sensor, vision, vision + sensor,
and instructions + vision.

1. If you set the detection method to "Sensor", you need to configure the parameters as follows.
Conveyor0 X Close

Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting

Sensor settings

1]l

Sensor DI 0 Signaltype Risingedge v = Workobject type No. 0

Invalid DI distance = 0.000 mm Send

Sensor position calibration

______________________________

! Detection _ Teaching | Read teaching position | ¥

/

/ knci inn nncifinn /
Sensor detection parameter settings include sensor settings and sensor position calibration.

a)  Thesensor settings include the following four parameters.
(1) Sensor DI: The input port number of the photoelectric sensor on the IR-Link module.
(2) Signal type: Indicates the signal edge type to output when the sensor is triggered by the workobject.

(3) Workobject type No.: One conveyor supports up to 16 types of workobjects. The workobject type cannot be
identified when the sensor is used. You need to specify the workobject type.

(4) Invalid DI distance: After a valid signal is detected, if a signal change is detected again within a certain
distance, it is considered that the signal is triggered by the same workobject and automatically removed as an

invalid signal. This distance is called the invalid DI distance.
After setting the above parameters, click "Send" before performing sensor position calibration.

b)  The purpose of sensor position calibration is to obtain the pose of the datum point of the object in the
conveyor frame at the moment the sensor is triggered. That is, the detecting position on the left in the following
figure. The pose of the object when the sensor is triggered is considered to be the value of "Detect position
calculation".
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Detectilon position Teachir}g position
/7 & /

®

The detailed operations are as follows:

1) Adjust the conveyor to the normal operating speed. Place an object upstream of the sensor and move the
object together with the conveyor. The sensor is triggered when the object passes the sensor. Stop the conveyor
after the object moves to the robot motion range, ensuring that the sensor is triggered only once during this
process. If the sensor is not triggered or is triggered more than once during this process, a warning will be
displayed when you click "Detect position calculation".

2) Align the end of the tool with the datum point of the object and click "Read teaching position". In this case,
the position and orientation of the robot in the conveyor frame is the pose of the object frame established on the
object relative to the conveyor frame when the object passes through the sensor.

Click "Detect position calculation". The controller automatically calculates the pose of the object at the moment
the sensor is triggered by the object.

(1) Ensure that the speed at which the workobject passes the sensor during calibration is the same as during
normal operation.

(2) Do not use hands or other objects to trigger the sensor during calibration.

(3) If the robot is equipped with a tool at the end, select the corresponding tool number when reading the
teaching position.

(4) When sensor is used for detection, the orientation of the fed object is not limited. Therefore, in general, you
can directly set the value A for "Detection position calculation" to 0°, and then click "Save".

After the setting is done, click "Done".

2. If you set the detection method to "Vision", you need to set the vision-related parameters. The vision
settings include basic parameter settings and vision calibration. The basic parameter setting interface is as
follows.

Conveyor0 X Close

Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting

Camera trigger DO -1 Camera data type Pixel v

Dp level holding 0.000 me Dppllcate detection 0.000 m

time distance

Camera trigger

signal Rising edge %

Previous Next
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(1) Camera trigger DO: The output port number of the I/O signal triggering the camera hardware to take photo

on the IR-Link module.

(2) Camera trigger signal: Indicates the signal edge type that triggers the camera to take photos via the 1/0
module.

(3) Shooting spacing: Indicates the distance (mm) or degree (°) the conveyor moves forward to trigger the
camera to take photos. Each time the conveyor moves a "Shooting spacing", the controller sets the level of the
DO port corresponding to the "Camera trigger DO" to the signal type selected by the "Camera trigger signal”,
triggering the visual camera to take photos.

The principle for setting the photo shooting spacing is to ensure that the identification of each object on the
conveyor can be captured without missing any shots. If the set photo shooting spacing is equal to the width of
camera's field of view, the camera's previous and subsequent shots are seamless, so that each object on the
conveyor can be captured. If an object happens to be located at the junction of the two shots, then half of the
object will be captured in each shot, and the object cannot be identified.

As shown below, the workobject was located at the dashed line position during the first photo taking, and the
workobject moved to the solid line position on the right during the second photo taking. Both previous and
subsequent photos did not recognize the workobject A.

//\\ L
[ 4 \ >
\ /1o o)
) \ /
N~_ 7

Camera FOV width L

vision

To avoid this situation, the previous and subsequent shots should overlap slightly, with an overlap width greater
than the maximum width of the object identification, achieving at least one complete photo, as shown below.

Trigger intervalL,,,

-

'\

Camera FOV widthZ
The vision system must complete image recognition within a photo shooting cycle, which is equal to photo
shooting spacing/conveyor speed. Setting the photo shooting spacing too small can lead to a shorter photo
shooting cycle, requiring faster vision processing speed. Therefore, the photo shooting spacing should be as
large as possible without missing shots. In general, the photo cycle must be at least > 0.6s. Based on the
requirements of various aspects, the photo shooting spacing must be appropriate. You can set the photo

is the photo shooting spacing, Lvision is the field of view

is the margin setting, which is generally 5

shooting spacing according to following formula. Ltrig

width, Dmax is the maximum width of object identification, and & ;; ,

to 10 mm or degrees.
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_[Z;ﬁg =:Z;:trz-l)zﬁx —-éi:bn
[5 <10man

1SN
(4) Duplicate detection distance: Based on the above-mentioned photo shooting spacing setting principle, there
is overlap between the previous and subsequent photos, which may cause the same object to be repeatedly
recognized in the two photos. The distance between the work objects at the time of the two photographs is
called duplicate detection distance.

The controller compares the two positions of the object. If the distance between the two positions is less than
the distance determined by the duplicate detection distance, it is considered a duplicate and the object obtained
from the subsequent shot is removed. The principle for setting the duplicate detection distance is to correctly
identify one same object that is overlapped and two objects that are normally close. As shown below, two

objects can be considered as two different objects when the distance is greater than 2R ., otherwise as the

min’

same object.

2R . =D

L < .
remove min ~min

R o

< P
Camera FOV width L

ision

(5) Camera data type: Pixel or Robot. Select "Pixel" when the data sent by the vision system to the robot is pixels.
In this case, vision calibration is performed at the robot side. Otherwise, select "Robot". (When camera data type
is set to "robot", coordinate conversion is performed in the vision system. In this case, the robot controller does
not need to perform vision calibration. When vision calibration is performed in the vision software, you can still

complete the acquisition of nine points using the conveyor vision calibration interface.)

(1) Set the photo shooting spacing and duplicate detection distance properly to avoid repeated grasping.
Otherwise, repeated grasping will occur when the same object is repeatedly identified three times or more.

Visual calibration:

If the position information sent by the vision system to the robot is pixel coordinates, it is needed to perform
visual calibration in the robot controller. Click "Next" to enter the vision calibration interface after setting the

basic parameters.
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Conveyor0 : Detection parameter setting - Get vision point X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Point y v Camera trigger
No.
1 0.000 [ 0.000 K Communication configuration Get
2 0.000 % 0.000 & Conveyor

R L. Get current position
shooting position P

3 0.000 [ 0.000 K
- 0.000 4 0.000 e
5 0.000 4 0.000 b -

Previous Next

Place the calibration board on the conveyor below the camera. Take a photo to obtain the pixel coordinates of
the nine points on the calibration board. Fill in the corresponding coordinates in points on the "Get vision point"
interface in sequence. Click "Get current position" to read the position information of the conveyor at the time of
photo taking.

The "Communication" button allows the vision system to send the pixel coordinates of the nine points at one
time to the robot. The "Get" button allows the received data to be parsed and automatically filled in the points

on the "Get vision point" interface in sequence.

Click "Communication configuration" to open the vision communication configuration page.

Conveyor0: Visual communication config X Close
Vision IP: . Connect
Port: 0 Disconnected
Sent string
Received data format Header Delimiter End mark

Communication test

1)  Enterthevision IP address and port, and then click "Connect" to establish communication.

2)  Sentstring: When you select Ethernet trigger, you need to set the string that triggers camera to take

photos.
3)  Theformat of the data received by the vision device includes header, delimiter and end mark.

After you have completed the above settings, click "Communication test" to verify whether the robot and vision
device can send and receive data properly. If data sent by the vision device has not been received in the receiving
area, check the network cable and the connection between the vision device and the robot controller. The
format of data sent by the vision device includes header "TA", delimiter ",", and end mark ";". The coordinates of
each point are separated by ";". For example, the data sent is "TA, 100, 200, 300, 400, 500, 600, 700, 800, 900,

1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800;".
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After confirming that the communication test is successful, that is, the data receiving area displays the pixel
coordinates of the nine points sent by the vision device, click "OK" to close the vision communication
configuration page. Finally, click "Get" to complete the automatic filling of pixel coordinates in the points on the
"Get vision points" interface.

After entering the pixel coordinates and reading the photo taking position, click "Next" to proceed to get the

teaching points.

Conveyor0 : Detection parameter setting - Get teaching point X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Point Conveyor -
X Y . Get current position
No. teach position -
1 0.000 [ 0.000 & Robot teaching

Get current point

point
2 0.000 [ 0.000 KA
(@ No offset Offset
3 0.000 [% 0.000 e
4 0.000 [% 0.000 4 Calibration
5 0.000 [% 0.000 4 =

Keep the relative position between the calibration board and the conveyor unchanged. Move the conveyor and

stop it when the calibration board enters the robot's motion range. Align the robot tool end to the nine points in
sequence. Click "Get current point" to obtain the coordinates of the nine points.

(1) Click "Get current position" to read the position information of the conveyor at the time of teaching.

(2) After reading the current position of the conveyor and the coordinates of the nine points, click "Offset" to
calculate the coordinates of the nine points in the photo-taking position.

(3) Click "Calibration" to calculate the calibration results.

(4) After completion, click "Save" to end all settings and save the results.

A CAUTION

e Duringvision calibration, you need to activate the corresponding tool. Ensure that the activated tool is

correct.

e Ifthe camera data type is set to "Robot", you need to fill in the offset coordinate values obtained in the

"Get teaching point" interface for vision calibration.

3. If you set the detection method to "Vision + Sensor", you need to set the basic parameters and perform
vision calibration. The vision calibration process for the "Vision + Sensor" detection method is the same as that
for the "Vision" detection method and will not be described again. The following describes the configuration of

basic parameters.
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Conveyor0 X Close
Basicsg%ageter cgl?é(r):t%n Worgglti)'erg%igiight pa ra?w?gpedras;{ting pa ra%weggfer%ting
Sensor parameters
Sensor DI Signal type = Risingedge v Invalid DI distance = 0.000 mm -
Camera parameters
Camera trigger DO | -1 Camera data type | pixe| v
Delay distance S | 0.000 mm Duplicate detection distance = 0.000 mm v
Previous Next
Name Description
Sensor DI The input port number of the photoelectric sensor on the IR-Link module.
Signal type Indicates the signal edge type to output when the sensor is triggered by the workobject.

Invalid DI distance

After a valid signal is detected, if a signal change is detected again within a certain distance,
itis considered that the signal is triggered by the same workobject and automatically
removed as an invalid signal. This distance is called the invalid DI distance.

Camera trigger DO

The output port number of the I/O signal triggering the camera hardware to take photo on
the IR-Link module.

Camera data type

Pixel or Robot. For details, see the definition of "Camera data type" described for the
"Vision" detection parameter settings.

Delay distance S

When the sensor detects an object, it triggers photo taking after the conveyor moves a
certain distance. This distance is called the delay distance.

When the delay distance S = 0, the sensor trigger photo taking immediately when detecting
the object.

Duplicate detection
distance

See the "Duplicate detection distance" description.

Camera trigger

signal

Indicates the signal edge type that triggers the camera photos via the I/0 module.

DO level holding

When the level of the DO corresponding to "Camera trigger DO" is set to the signal type
selected by "Camera trigger signal", the DO for a certain period of time before the level is

time reversed. This period of time is called the DO level holding time. The minimum value is 20
ms.
4. If you set the detection method to "Instructions + Vision", you need to set the basic vision parameters and

perform vision calibration. The vision calibration process for the "Instructions + Vision" detection method is the

same as that for the "Vision" detection method and will not be described again. The following describes the

configuration of basic vision parameters.
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Conveyor0 X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Camera trigger DO -1 Camera data type Pixel v
Shooting spacing ~ 0.000 mm  Duplicate detection mm
distance
Camera trigger
A &8 Rising edge v
signal
Name Description

Camera trigger The output port number of the I/0 signal triggering the camera hardware to take photo on the
DO IR-Link module.

Pixel or Robot. For details, see the definition of "Camera data type" described for the "Vision"
Camera data type .
detection method.

. When the level of the DO corresponding to "Camera trigger DO" is set to the signal type
DO level holding

selected by "Camera trigger signal", the DO for a certain period of time before the level is

time
reversed. This period of time is called the DO level holding time. The minimum value is 20 ms.
Duplicate : — : o : .
detecti For details, see the definition of "Duplicate detection distance" described for the "Vision"
etection
] detection method.
distance

Camera trigger

ol Indicates the signal edge type that triggers the camera photos via the /O module.
signa

11.1.5 Notes

1. After the RefSys Conveyor instruction is executed, the robot keeps moving with the conveyor until the
RefSys Base instruction is executed. If the RefSys Base instruction fails to be executed in time, the robot
will follow the conveyor to move out of boundary. Therefore, it is necessary to ensure that RefSys
Conveyor and RefSys Base instructions exist in pairs logically. If you use Goto instruction or run
subprograms, return to the program in time to ensure that the RefSys Base instruction can be executed.
The time of the program segment between the two instructions cannot be greater than the time the
conveyor takes to move to the boundary. (The same applies to the CnvFastCatch instruction.)

2. Theinstructions for switching frames should be used in pairs. At the end of a dynamic tracking, it is needed
to switch to the base frame first. It is not allowed to directly switch between different dynamic reference
frames. For example, RefSys Conveyor and CnvFastCatch instructions cannot be used continuously and
must include a RefSys Base instruction between them. That is, the RefSys Conveyor instruction is used in
pairs with the RefSys Base instruction, and the CnvFastCatch instruction is used in pairs with the RefSys
Base instruction.
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3.

The robot motion in the tracking mode follows the Cartesian trajectory. Joint motion is prohibited. After
entering the synchronization mode with the conveyor, the robot remains in motion and the instruction to
stop the robot will be invalid.

If such instruction is used, running error occurs.

(1) Only Movl/Movc/JumpL instructions are allowed, and other motion instructions are prohibited.

(2) Do not use Until and PE parameters in motion instructions.

3) Do not use non-motion instructions WaitInPos(Fine/Corner), but WaitInPos(Value) instruction is
supported.

. During the conveyor tracking process, if both the robot and conveyor run at a high speed, it is normal that

a robot joint speed planning error occurs. In this case, reduce the robot speed or conveyor speed.

. If parameter Offset is used in the CP motion instruction in the tracking process, it indicates offset of the

TCP under the object frame on the conveyor. In this case, only the offset in the X/Y/Z directions can be
performed. The offset in the A/B/C directions is not superimposed.

(1) P[30]=(0,0,10,0,0,0),(0,0,0,0),(0,0,0,0,0,0); ##Defines P[30] as a point in the object frame, with
coordinates (0,0,0,0,0,0,0)

(2) PR[0]=(10,20,30,10,20,30); ##Defines the offset variable as (10,20,30,10,20,30)RefSys
Conveyor(1,Tool[2])

(3) Movl Offset (P[30],PR[0],V[100],Z[1],Tool[2],Cnv;  ##Uses tool 2 to move to the offset point under the
object frame

(4) RefSys Base; ##Switches the motion reference system to the robot

The above point Offset(P[30],PR[0]) is actually equal to (10,20,40,0,0,0). P[30] superimposes only the XYZ of
PR[0] and not the ABC of PR[0]. If you want to superposition the ABC of PR[0] at the same time, you can
perform the offset first, and then execute the motion instruction, for example: P[30]=(0,0,10,0,0,0),(0,0,0,0),
(0,0,0,0,0,0); ##Defines P[30] as a point in the object frame, with coordinates (0,0,10,0,0,0)

(1) PR[0]=(10,20,30,10,20,30); ##Defines the offset variable as (10,20,30,10,20,30)RefSys
Conveyor(1,Tool[2])

(2) P[31]= Offset(P[30],PR[0]); ####The point obtained after the offset is (10,20,40,10,20,30).
(3) Movl P[31],v[100],Z[1],Tool[2],Cnv; ##Uses tool 2 to move to the point P[31] under the object
frame

(4) RefSys Base; ##Switches the motion reference system to the robot

The value of P[31] is equal to (10,20,40,10,20,30).

. After version 18, the initial orientation of the Z axis of the dynamic point coordinate is consistent with the Z

orientation of the object frame. It is necessary to assign values to the orientation according to actual
situation. Otherwise, a limit alarm will be triggered.

For example, when a 6-axis robot is used to grasp materials, the flange face at the end of the robot is
normally required to be vertically downwards and perpendicular to the horizontal plane of the conveyor.
However, the Z-axis for establishing the conveyor frame is vertical upwards, resulting in the Z-axis of the
object frame also being vertical upwards. Therefore, when defining the C value of point in the object
frame, the C value needs to be &£ 180 ° to ensure that the robot's orientation is vertical downwards when
grasping materials, that is:

P[30]=(0,0,10,0,0,-180),(0,0,0,0),(0,0,0,0,0,0);  ##Defines P[30] as a point in the object frame, with
coordinates (0,0,10,0,0,-180)RefSys Conveyor(1,Tool[2])

Movl P[30],V[100],Z[1],Tool[2],Cnv; ##Uses tool 2 to move to the P[30] point under the object
frame
RefSys Base; ##Switches the motion reference system to the robot

. The RefSys Base instruction cannot be directly followed by a motion instruction with PE parameter. If

necessary, use motion instructions with a fixed position before using motion instructions with PE
parameter. For example: RefSys Base;Movj P[0],V[100],Z[0];Mov! Offset(PE,PR0),vV[100],Z[0];
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8. During the process that the robot tracks the conveyor using RefSys Conveyor or CnvFastCatch instruction,
if the user manually stops the robot or the robot stops due to errors, the tracking motion cannot be
completed by directly starting the program again. In this case, return to the start line of the program.

9. When the robot is not in the tracking state, it is allowed to stop the robot. In this case, data in the object
queue will not be cleared and the queue will still be updated in real time (the object will be added to the
queue after entering the upper workspace boundary, and removed from the queue when exceeding the

lower pickup boundary.)

10. CP motion instructions (Movl, Movc, and JumpL) should use the parameter Cnv in the tracking state, and

the parameter Wobj in the non-tracking state. Incorrect use of the parameters will trigger alarms.

11. When the timing instruction (Timeout) is used in the tracking state, the output time is incorrect. Therefore,
do not use the timing instruction in the tracking state. However, it can be used in the non-tracking state.

12. The parameter file of the tracking process is "FollowCraftCaliCfg.dat". If the parameter file of robot B is
replaced by the parameter file of robot B, you need to restart the controller.

13. The "RobHold" property of the tool used in the tracking process must be set to "True", the "RobHold"
property of workobject frame must be set to "False" and "UFFix" property set to "True". Therefore, the
tracking process does not support ECP mode.

14. The maximum supported speed is 500 mm/s for the linear conveyor, and 30 for the circular conveyor.
15. The tracking process supports no-model external axis only.

16. Independent axis instructions are not supported when the robot is tracking the conveyor, and can only be

used in non-tracking state.

11.1.6 Application Cases

11.1.6.1 Dynamic Grasping

Point Diagram

As shown in the following figure, P[10] is a point on an object. A dynamic object frame is used. P[1] is a waiting
point and P[2] is a placement point.

1. The robot waits from point P[1]. When the object passes the upper workspace boundary, it is quired through
the GetCnvObject instruction.

2. The motion reference frame switches to the object frame, and the robot moves to point P[10] under the object
frame to complete the grasping of the object.

3. After grasping the object, the robot lifts the object 10 mm off the conveyor surface, switches to the static

frame, and moves to the placement point P[2] where the object is placed down.

Direction of conveyor movement «

»
»

Conveyor ¢

P[1]«
° Object P[10] ¢
//_,_,_,____5

P[2]
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2) Program

Start; ## Program start flag

##0pen the port. The external device acts as the server, with an IP 192.168.24.55 and a port 1025.
##The robot controller is acts as a client, with a port number 1026.

R[0]=1026;

B[0]=0; ##B[0] variable initialization
P[10]=(0,0,0,0,0,0),(0,0,0,0),(0,0,0,0,0,0); ## Defines a point under the object frame: Object Origin

P[11]=(0,0,10,0,0,0),(0,0,0,0),(0,0,0,0,0,0); ##Defines a point under the object frame: 10 mm directly above the
object

While B[0]<>1

Open Socket("192.168.24.55",1025,R[0],Single,B[0]);  ## Establishes a connection between the robot side and
the vision device

EndWhile;

CnwVision(Conveyor[0],0FF,R[0]); ## Turns off vision of the conveyor
CnwVision(Conveyor[0],0N,R[0]); ## Turns on vision of the conveyor
L[O]: ##Flag L[0]

Jump P[1],v[100],Z[0],Tool[0],Wobj[0],LH[10],MH[-50],RH[10]; ##Robot wait point, which is normally set near the
upper workspace boundary

L[1]: ##Program jump flag L[1]

GetCnvObiject(0,1),Goto L[1]; ## Queries for the object. If the object is queried, continue to execute the
following instructions; otherwise, jump to L[1]

RefSys Conveyor(0,Tool[1]); ## Switches motion reference system to the object frame on the
conveyor

JumpL P[10],v[100],Z[0],Tool[1],Cnv,LH[10],MH[-50],RH[10]; ##Moves to P[10] under the object frame
Delay T[1]; ##Keeps the robot moving with the conveyor for 1s

Set Out[8],0N; ##Turns on the switch to suck the object

Movl P[11] V[100],Z[0],Tool[1],Cnv; ## Lifts the object 10 mm off the conveyor surface

RefSys Base; ##Makes the robot out of synchronization with the conveyor and switches
the motion reference system to the robot

Jump P[2],v[100],Z[0],Tool[0],Wobj[0],LH[10],MH[-50],RH[10]; ##Runs the robot to the placement point P[2]

Set Out[8],0FF; ##Turns off the switch and places the object
Goto L[0]; ##Program loop
End; ##Program end flag

11.1.6.2 Dynamic Sorting

1) Point diagram
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Object 1 place position

Direction of conveyor movement

»
>

Object 1

C’) Object 2

J

/

Object 2 place position
When there are two or more objects on the conveyor, the vision system recognizes the attributes of the objects

and sends them to the robot. The robot can sort the different objects according to the object attributes in the
sent data.

2) Program

Start;

R[0]=1026;

B[0]=0;

P[10]=(0,0,0,0,0,0),(0,0,0,0),(0,0,0,0,0,0);

P[11]=(0,0,10,0,0,0),(0,0,0,0),(0,0,0,0,0,0);

While B[0]<>1

Open Socket("192.168.24.55",1025,R[0],Single,B[0]);

EndWhile;

CnwVision(Conveyor[0],0FF,R[0]);

CnwVision(Conveyor[0],0N,R[0]);

L[0]:

Jump P[1],v[100],Z[0],Tool[0],Wobj[0],LH[10],MH[-50],RH[10]; ##Robot wait point
L[1]:

GetCnvObiject(0,1),Goto L[1]; ##Queries for object #1
RefSys Conveyor(0,Tool[1]);

JumplL P[10],v[100],Z[0],Tool[1],Cnv,LH[10],MH[-50],RH[10]; ##Grasps object #1
RefSys Base;

Jump P[2],v[100],Z[0],Tool[0],Wobj[0],LH[10],MH[-50],RH[10]; ##Places the object in discharge zone #1
L[2]:

GetCnvObiject(0,2),Goto L[2]; ##Queries for object #2
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RefSys Conveyor(0,Tool[1]);

JumpL P[10],v[100],Z[0],Tool[1],Cnv,LH[10],MH[-50],RH[10]; ##Grasps object #2

RefSys Base;

Jump P[3],v[100],Z[0],Tool[0],Wobj[0],LH[10],MH[-50],RH[10]; ##Places the object in discharge zone #2
Goto L[0];

End;

& CAUTION

e Dynamic sorting supports 16 different types of objects, and the data of up to 10 objects can be sent
during photo taking.

e The objects for sorting need to be of similar size.

11.1.7 Auxiliary Functions

11.1.7.1 Accuracy Verification

After setting all parameters of the tracking process, you can perform error calculation on the calibration
accuracy of the whole tracking process through the accuracy verification function. The error calculation covers
the encoder resolution calibration, conveyor frame calibration, and vision calibration. You can access the
accuracy verification function as shown below.

< Conveyor tracking

No. Select Enable Monitor Accuracy verification Parameter settings Monitor
0 v v v .
. . . Conveyor0: Basic parameters

1 -
Conveyor type Linear  Associated frame: 0 =

2
Encoder channel: 0 Detection method: Instructions + Vision

3

Grip position compensation

DX ' 0.000 mm DY 0.000 mm DZ 0.000 mm

NA ' nnnn N NR ' nnnn i N nnnn

°
Save

Click the "Accuracy verification" button to access the accuracy verification function.
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Conveyor0: Accuracy verification X Close

Current encoder resolution:1.000 pulse/mm

Vision coordinates (manual input) Conveyor shooting position
X 0.00 mm Y 0.00 mm A 0.00 ° Get current position
Teach coordinates (auto input) Conveyor teach position
X 0.00 mm Y 0.00 mm A 0.00 ° Get current position
Visual coordinate o
. mm Y: mm A:
conversion value
Moving distance mm

Error value X: mm Y: mm A: ? Calculate

The verification process is as follows.

1. Stop the conveyor. Place a marker point that can be recognized by the vision device on the conveyor below
the camera. Take a photo to obtain the pixel coordinates (XY, A) of the marker point and fill in the "Vision

coordinates (manual input)" box, and click "Get current position" under "Conveyor shooting position" to
record the encoder value.

2. Move the conveyor with the position of the marker point relative to the conveyor unchanged. After the
marker point enters the robot's motion range, stop the conveyor. Align the robot tool end to with the
marker point and click "Get current position" under "Conveyor teach position". The coordinates of this
marker point under the conveyor frame and the encoder value are obtained automatically.

3. Click "Calculate" to automatically calculate the vision coordinate conversion values, moving distance, and
overall accuracy error. (Error Value = Teaching Coordinate - Offset Vision Coordinate).

& CAUTION

If a tool is installed at the end of the robot, you need to activate the corresponding tool frame number.

11.1.7.2 One-Drive-Many Vision Function
Overview

e Inthe normal conveyor tracking process, one robot requires one sensor plus one encoder to grasp the
objects on the conveyor.

e  With the one-drive-many vision function, at most five robots only require one camera plus one encoder to
grasp the objects on the conveyor. The object missed by one robot will be grasped by the next robot.

e Currently, the one-drive-many vision function is only applicable to the linear conveyor, and to the
detection methods including Vision, Instructions + Vision, and Vision + Sensor.
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Master 1 Slave 1 Slave 2 Slave 3 Slave 4

Camera

Object ) Object ) @ Conveyor
‘_ { Object | Object bjec(
J _—

Encoder

Hardware configuration:

Master Slave 1 Slave 2 Slave 3 Slave 4

Vision controller | g :_I | ! :T | . T ::—T | - 1

s il —- "Wy e
‘lfﬁ*_’..-_'_’ Object — Object Object | s—
Object Object — Object
Encoder <= et ~
Ethernet Robot controller 1J Robot controller 2 Robot controller 3 Robot controller 4 Robot controller 5
(vision data) |— T L -1 S - T
=¥ LR =¥ LR =¥ Lo =¥ CRRW R =¥ DRy
EtherCAT
(encoder data)

1. Connect the encoder: Connect the encoder to the master robot controller. For details, see section 11.1.2.1

Connecting the Encoder.

2. Install the camera and I/Os: Connect the I/O trigger cable of the camera to the I/O terminal of the master
robot controller.

3. Configure the TCP protocol:
The sharing of camera data is based on the TCP/IP protocol. To ensure normal communication between
the master and slave robot controllers, it is needed to configure the IP addresses of all controllers to be on

the same network segment.

Master 1 Slave 1 Slave 2

ECAT-M Ethernet ECAT-IN ECAT-OUT ECAT-M Ethernet ECAT-IN ECAT-OUT ECAT-M Ethernet ECAT-IN ECAT-OUT

I S O O S O O I M N W

Switch

4. EtherCAT:

The sharing of encoder data is based on the EtherCAT protocol. To ensure sharing of encoder data, make
sure all devices are connected according to the figure shown below.
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Master 1 Slave 1 Slave 2

ECAT-M Ethernet ECAT-IN ECAT-OUT ECAT-M Ethernet ECAT-IN ECAT-OUT ECAT-M Ethernet ECAT-IN ECAT-OUT

OO Oy gt Jo] O 8 cd o O

= Master robot configuration:

The end tool calibration, conveyor coordinate calibration, and the tracking process parameters for the
one-drive-many vision function are the same as those for the regular tracking process.

One-drive many Basic parameters
vision settings setting

Encoder calibration

End tool calibration

Workobject height
setting

v

Conveyor frame (
calibration Boundary parameter
setting
v
Camera parameter
Tracking parameter setting
setting N J 7
4 N
Vision calibration

= One-drive-many vision function configuration

Switch the "Master/Slave function" to "Valid", set the robot as "Master", set "number of members", and
click "Save". Then restart the controller.
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< Conveyor tracking

No. Select Enable Monitor Accuracy verification Parameter settings Monitor

0 a
Max errorin Y direction: 0.000

1
Unit pixel size in X direction: 0.000

2

3 Unit pixel size in Y direction: 0.000

Master/Slave function Master/Slave settings

1]

valid @ Setas = Master v rr;l'n%?wtl))eerrgf 2

You can click "Master/Slave settings" to view the TCP connection status of the slaves.

< Conveyor tracking

No. Select Enable Monitor Accuracy verification Parameter settings Monitor

0 -

Max errorin Y direction: 0.000
1

Unit pixel size in X direction: 0.000

2
3 Unit pixel size in Y direction: 0.000
Master/Slave function Master/Slave settings f| =
valid @ Setas | Master v rr‘:]‘é%%%rr?f 2
Conveyor0: Master X Close

Master settings

Master 1P:0.0.0.0:0 Member index:1 Number of members:2
Master/Slave connection monitor Disconnect all
Slave index Controller Remote device Connection status
2 Server:0.0.0.0:0 0.0.0.0:0 Disconnected
3 Server:0.0.0.0:0 0.0.0.0:0 Disconnected
4 Server:0.0.0.0:0 0.0.0.0:0 Disconnected
5 Server:0.0.0.0:0 0.0.0.0:0 Disconnected

A |ssued successfully
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A CAUTION

The number of members refers to the sum of master and slave robots.
After setting a robot as the master, you must restart the controller of that robot.
Currently, you can enable the master/slave function for only one conveyor.

Itis not allowed to modify the IP address of the controller after the one-drive-many vision function is enabled.
It is recommended to use a fixed IP address.

5. Tracking process configuration:

The end tool calibration, conveyor coordinate calibration, and the tracking process parameters for the
one-drive-many vision function are the same as those for the regular tracking process.

= Slave robot configuration:
1) One-drive-many vision function configuration

Switch the "Master/Slave function" to "Valid", set the robot as "Slave", and click "Save". You do not need
to restart the controller.

< Conveyor tracking

No. Select Enable Monitor Accuracy verification Parameter settings Monitor

0 -
Max error in Y direction: 0.000

1
Unit pixel size in X direction: 0.000

2

3 Unit pixel size in Y direction: 0.000
Master/Slave function Master/Slave settings —
valid @ Setas  Slave v

A |ssued successfully Joint | J1:0.000

Click "Master/Slave settings", set the "master IP" and "Member index" and click "Connect".

< Conveyor tracking

No. Select Enable Monitor Accuracy verification Parameter settings Monitor

0 .

Max error in Y direction: 0.000

Unit pixel size in X direction: 0.000

2

3 Unit pixel size in Y direction: 0.000
Master/Slave function Master/Slave settings | =
valid @ Setas | Slave v
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Conveyor0: Slave X Close
Master0 Masterl Master2 Master3
(Index0) (Index1) (Index2) (Index3)
v _‘.Hl v :.Hl v :."l »':.._I
1N 1N 1N 1N
Object Object movement direction on
Master IP: 0 <0 <0 <0 Slave IP: 10.69.86.123:0
Member index: 1 onnection status: Disconnected

A CAUTION

e After setting a robot as the slave, you do not need to restart the controller of that robot.
e Currently, you can enable the master/slave function for only one conveyor.

e Itisnot allowed to modify the IP address of the controller after the one-drive-many vision function is
enabled. It is recommended to use a fixed IP address.

e The memberindex must be set from small to large according to the conveyor direction. It is not allowed
to set different robots to the same index.

2) Tracking process configuration

The end tool calibration, conveyor coordinate calibration, and the tracking process parameters for the

one-drive-many vision function are basically the same as those for the regular tracking process, with
certain slight differences.

When a robot is set as a slave, the "Conveyor type" is fixed to "Linear", "Encoder channel" parameter is
fixed to "Ethernet" and the "Detection method" is fixed to "Vision".

Conveyor0 X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting
Conveyor type Linear v Encoder channel 0 v
Associated

v Detection method Instructions + ...\
workobject frame

Previous Next

The tracking process needs to use the encoder value. Before configuring the one-drive-many vision
function of the slave robots, it is recommended that you connect the master and slave robots via
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EtherCAT and configure the one-drive-many vision function of the master robot, so that all slave robots

can acquire the encoder value.

Conveyor0 X Close
Basi%ep;ﬁrgneter cglrilé?:t?c;n Worgglti)'ergiilgiight pa ra%)gpeciasreytting para[zﬁéiecﬁis()e%ing
Getpointl | X  0.000 Y 0.000 Z | 0.000 Encoder 0
Getpoint2 | X  0.000 Y 0.000 Z 0.000 Encoder 0
Calculate Resolution verification
Encoder direction (@) Positive+ Negative-
Encoder filter (@ Enable Close
Encoder resolution ' 1.000 pulse/mm
Previous Next

When a robot is set to a slave, its detection parameter settings cannot be modified except for "Camera

data type".
Conveyor0 X Close
Basic parameter Encoder Workobject height Boundary Detection
setting calibration calibration parameter setting parameter setting

'
—

Camera trigger DO Camera data type Pixel v

DO level holding 0.000 e Duplicate detection

. i 0.000 mm
time distance

Camera trigger

signal Rising edge v

provows | [

= Vision software configuration:

Only the master robot receives data sent from the vision controller. Connect the trigger 1/0 of the vision
controller to /O terminal of the master robot controller. The vision controller acts as a server and the

master robot acts as a client.
Example program:

The robot starts from wait point P[0], picks up an object from the conveyor (P[30] fixed to the object), and then
moves to P[1] to complete the task. The task flow is repeated. The object missed by one robot will be picked up

by the next robot.
1. Master robot program:
Start;
##0Open the port. The external device acts as the server, with an IP 10.45.151.59 and a port 2000.
##The local controller acts as a client and the port number is 1234.

B[0] =0;
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While B[0] <> 1
Open Socket("10.45.151.59",2000,1234,Single,B[0]);
EndWhile;

CnvVision(Conveyor[1],0FF,1234),

CnwVision(Conveyor[1],0N,1234); ###0pens the vision port of conveyor #1, with a client port number 1234
P[30]=(0,0,10,0,0,0),(0,0,0,0),(7,0,0); ##Defines P[30] as a point under the object frame, with coordinates
(0,0,10,0,0,0)

L[O]:

Movj P[0],V[100],Z[0],Tool[0]; ##Moves to the wait position

L[1]:

GetCnvObiject(1,0), Goto L[1]; ##Queries the queue for object of type 0 on conveyor #1

RefSys Conveyor(1,Tool[2]); ##Switches the motion reference frame to the object that has just
been found

Movl P[30],V[100],Z[1],Tool[2]; ##Uses tool 2 to move to the point P[30] under the object frame

Delay T[1]; ##Keeps the robot moving with the conveyor for 1s

Set Out[1],0N; ##Turns on the switch to suck the object

RefSys Base; ##Switches the motion reference system to the robot

Jump P[1],V[100],Z[0],Tool[0],LH[10],MH[-750],RH[10]; ##Moves the object to P[1]

Set Out[1],0FF; ##Places the object

Goto L[0];

End;

2. Slave robot program:

Start;

##0Open the port. The external device acts as the server, with an IP 10.45.151.59 and a port 2000.
##The local controller acts as a client and the port number is 1234.

B[0] =0;

CnwVision(Conveyor[1],0FF,1234); ##Turns off vision of the conveyor #1

P[30]=(0,0,10,0,0,0),(0,0,0,0),(7,0,0); ##Defines P[30] as a point under the object frame, with coordinates

(0,0,10,0,0,0)

L[O]:

Movj P[0],V[100],Z[0],Tool[0]; ##Moves to the wait position

L[1]:

GetCnvObiject(1,0), Goto L[1]; ##Queries the queue for object of type 0 on conveyor #1

RefSys Conveyor(1,Tool[2]); ##Switches the motion reference frame to the object that has just been
found

Mov! P[30],v[100],Z[1],Tool[2]; ##Uses tool 2 to move to the point P[30] under the object frame

Delay T[1]; ##tKeeps the robot moving with the conveyor for 1s
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Set Out[1],0N; ##Turns on the switch to suck the object

RefSys Base; ##Switches the motion reference system to the robot
Jump P[1],v[100],Z[0],Tool[0],LH[10],MH[-750],RH[10]; ##Moves the object to P[1]

Set Out[1],0FF; ##Places the object

Goto L[0];

End;

A CAUTION

Before running the one-drive-many vision program on the master robot, check that the TCP connections of all

the slave robots are normal. If a slave robot is not connected, an error occurs when running the one-drive-

many vision program on the master robot.

11.1.7.3 Monitoring Interface

If you click the "Monitor" button for a conveyor on the "Conveyor tracking" setting page, you can view the real
time monitoring information of the selected conveyor in "Monitor" > "Condition monitor". The monitor displays
various monitoring information such as conveyor speed, the number of detected workobjects etc. You can

switch monitoring of different conveyors.

Condition data Vision data X Close
Encoder position 0 pulse Detected 0l Pause Conveyor index 0 v
workobjects
Conveyor speed 0.000 mm/s Outofspace o
workobjects
Queue to grab
\rl1vt?rlr)\ or gg;kplece \(I:Inor;lsplece distance Workobject frame(x,y,0)
1 0 0.00 (0.00,0.00,0.00)
2 0 0.00 (0.00,0.00,0.00) =
3 0 0.00 (0.00,0.00,0.00)
v
4 0 0.00 (0.00.0.00.0.00)

The following information is displayed on the monitoring interface of the conveyor tracking process.
1. Encoder position: The encoder value associated with the conveyor, in pulse
2. Conveyor speed: The moving speed of the conveyor, in mm/s or °/s

3. Detected workobjects: The number of workobjects in the workobject queue, that is, the total number of
workobjects between the sensor or camera's field of view and the lower pickup boundary

4. Out-of space workobjects: The total number of workobjects that have been detected by the sensor or
camera, but failed to be picked up and thus exceeding the lower pickup boundary, from the start of the

program to the current time
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5.

Pause

A CAUTION

You can click the "Recount” button on the right to clear the current count and start counting again.

Queue to grab (Up to the first 10 workobjects can be displayed)

Wobj number: The workobjects are ordered in the queue according to their positions on the X axis of the
conveyor frame. The workobject furthest downstream of the conveyor is displayed first. Workobject #1
represents the next workobject to be picked up by the robot. It is the workobject furtherest downstream
between the sensor or camera's field of view and the lower pickup boundary. When a workobject is
retrieved by GetCnvObject or CopyCnvObiject instruction or it exceeds the lower pickup boundary, the
workobject is automatically removed from the workobject queue. Range: 0 to 10

Workobiject type: The type of workobject. Range: 0 to 15

Workobject distance: The distance L (1 as shown below) between the workobject on the conveyor and the
upper workspace boundary. This distance is negative when the workobject is located upstream of the
upper workspace boundary, and positive when it exceeds the upper workspace boundary. When the upper
workspace boundary is diagonal, the workobject distance is the distance between the current position of
the workobject and the intersection point of the horizontal line in the X direction of the conveyor frame
and the upper workspace boundary. Unit: mm or °.

Workobject frame (x, y, 8): The coordinate values of the workobject in the conveyor frame (@ as shown
below).

>
<

(1) Wobj el
j e

x |

: @) Wobj coordina}{: (% v, 6)

[

St

------------------------------ > |
X ,"birettion of conveyor movement
/ | _
/ |
.. \ . \U\ er
Origin of conveyor Wobj -, raspa -
frame boundary

/Refresh button: By default, the button displays "Pause". After you click the "Pause" button, the data on

the monitoring interface remains unchanged. The button name changes from "Pause" to "Refresh". When you

clickt

Click'

he "Refresh" button, the monitoring data is refreshed at a rate of 1s.

'Vision data" tab to switch to the vision data monitoring interface:
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T0
Qs & &80 S @

Conditiondata | Visiondata X Close
Conveyor0 v Refresh
Controller Remote device Connection status

0.0.0.0:0 0.0.0.0:0 Disconnected

The vision data monitoring interface displays the following information.

e Controller: The IP address of the current controller.

e Remote device: The IP address of the remote device.

e Connection status: The Connected/Disconnected status with remote device.

e Conveyor coordinates: The spatial coordinate values of the workobject in the conveyor frame.

e Pixel coordinates: The pixel coordinate values of the workobject in the camera frame.

e Pause/Refresh button: By default, the button displays "Pause". After you click the "Pause" button, the data
on the monitoring interface remains unchanged. The button name changes from "Pause" to "Refresh".
When you click the "Refresh” button, the monitoring data is refreshed.

11.2 Vision Calibration

11.2.1 Overview

Vision calibration is the prerequisite to use the vision function of the robot system. The purpose of calibration is
to obtain the relative position relationship between the camera and the robot, so that the pixel coordinates can
be converted to the robot coordinates in subsequent operations. Inovance provides SCARA robots and 6-axis
robots. These two types of robots have the following differences in the vision calibration operations.

Calibration steps Operations for SCARA robots Operations for 6-Axis robots

Calibrate the end fixture - Calibrate the end fixture

) ) Calibrate the workobject frame
Calibrate the workobject frame -

(using calibrated end fixture)

Set the calibration parameters

Select parameters such as the
calibration mode and camera
installation mode

Select parameters such as the
calibration mode and camera
installation mode

Select datum points

Select two datum points

Select three datum points

9-point teaching

Perform 9-point teaching

Perform 9-point teaching
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Calibration steps Operations for SCARA robots

Operations for 6-Axis robots

Finish Finish

Finish

The following figure shows the vision calibration flowchart.

Install camers adjust robot position, provide and adjust calibration plate, adjust the
calibration software, and setup calibrate template

|

A 4

Select thevision coordinate system for calibration

YES
\ 4

o

Open camera parameter config page, set the communication parameters, photo
taking trigger mode, vision dataformat and etc.

1T camerainstallation page, select the calibration method————

according to camera installation method

Eye-to-hand overlook

Eye-to-hand look-up

Eye-on-hand J2

Eye-on-hand J4

section 6.4.2-6.4.10 for details.

Eye-to-hand overlook

Eye-to-hand look-up

Eye-on-hand J&

Complete the calibration operation according to the camera installation method. See

I
|
|
|
|
|
|
|
|
|
Eye-on-hand J5 |
|
|
|
|
|
|
|
|
|

Verify calibration results. See section 6.4.10 for detzils.
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11.2.2 Vision Calibration of SCARA Robots

The vision calibration of SCARA robots includes Eye-to-Hand overlook calibration, Eye-to-Hand look up
calibration, Eye-in-Hand J2 calibration, and Eye-in-Hand J4 calibration. All controller versions support vision
calibration of SCARA robots.

Due to its structural limitations, SCARA robots generally work on user plane parallel to the base plane. The
calibration process of SCARA robots does not require an associated workobject frame, and only two datum
points are need for the datum point teaching. The vision calibration process of SCARA robots is shown below.

In vision calibration page, select
calibration method and camera
Installation method

A

Select two reference points

Get nine teach points and calculate
the calibration results

End

11.2.3 Vision Calibration of 6-Axis Robots

The vision calibration of 6-axis robots includes Eye-to-Hand overlook calibration, Eye-to-Hand look up
calibration, Eye-in-Hand J5 calibration, and Eye-in-Hand J6 calibration. The vision calibration of 6-axis robots is
only supported by controller version 17 and above.

The 6-axis robots can work on the user plane parallel to the base plane, as well as on the user plane not parallel
to the base plane (but the Z direction must be upwards). During calibration, you need to select the associated
workobject frame. When you select the associated workobject frame, ensure that the tool frame and workobject
frame have been calibrated. In the datum point teaching, you need to select three datum points to determine
the calibration tool.

& CAUTION

When performing datum point teaching, keep the camera and calibration board in relative parallel

relationship. The orientation change between each two datum points must be larger than 30°.

The vision calibration process of 6-axis robots is shown below.
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Calibrate the end tool

|

Calibrate the user frame using the
calibrated end tool

|

In vision calibration page, select
calibration method and camera
installation method

|

Select three reference points and
associate them with the workobject
frame

|

Get nine teach points and calculate
the calibration results

A

End

A CAUTION

During calibration, pay attention to the introduction of vision calibration errors. Factors that affect the
calibration accuracy include manual operation accuracy, tooling precision, vision detection accuracy, absolute

accuracy of the manipulator, and calibration algorithm accuracy.

11.2.3.1 Steps

Depending on the installation mode of the camera, different calibration methods can be used. For details, see

the relevant sections.

Process

Eye-to-Hand overlook calibration

Reference section

11.2.4 Eye-to-Hand Overlook Calibration
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Process Reference section
Eye-to-Hand look up calibration 11.2.5 Eye-to-Hand Look Up Calibration
Eye-in-Hand J2 calibration 11.2.6 Eye-in-Hand J2 Calibration
Eye-in-Hand J4 calibration 11.2.7 Eye-in-Hand J4 Calibration
Eye-in-Hand J5 calibration 11.2.8 Eye-in-Hand J5 Calibration
Eye-in-Hand J6 calibration 11.2.9 Eye-in-Hand J6 Calibration

11.2.3.2 Result Verification

The calibration results obtained by various calibration methods can be verified through programming. For
details, see 11.2.10 Vision Process Calibration Examples and Result Verification.

11.2.4 Eye-to-Hand Overlook Calibration

The camerais installed above the calibration board, as shown below.

11.2.4.1 Installation Condition

e Inthefigure, a nine-square calibration board is placed directly below the camera. Keep the camera, robot,
and calibration board on the same level. The calibration board contains nine marker points that need to be
calibrated by the robot.

e Ensure that the nine marker points on the calibration board can be clearly imaged in the camera lens.
e Install a fixture at the end of the robot, which can be a tip fixture or a visually recognizable fixture.

e Incase of the tip fixture, an additional 9-point calibration board is required; in case of the visually
recognizable fixture, no additional device is required.

11.2.4.2 Calibration Steps

Step 1: Install the camera, adjust the robot position, place and adjust the calibration board, adjust the vision
software, and create calibration templates, etc.

Step 2: Select the frame to be calibrated, as shown below.
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< Vision calibration

Vision frame0 v
Cameraname Undefined Camera installation mode: Eye-to-Hand overlook
Average errorinX 1 0po mm Average errorinY 00 mm
direction direction
Max error in X 0.000 mm Max errorinY 0.000 mm
direction direction
Unit pixelsizeinX 00 mm Unit pixelsizeinY oo mm
direction direction
Calibration tool 0.000 mm Calibration tool 0.000 mm
offset in X direction offset in Y direction

Step 3: Click the "Vision calibration" button to access the basic camera parameters setting page.

Set the vision (camera) IP address, port, and camera name (optional). After setting is complete, click "Connect to

camera" to establish communication.
Camera trigger mode includes "I/O trigger" and "Ethernet trigger".

e Ifyouchoose "I/O trigger", the camera is to be triggered to take photo by a level signal sent from a DO of
the robot. In this case, the camera's trigger method should be set to hardware trigger.

e Ifyou choose "Ethernet trigger", the camera (namely, server) is triggered to take photo by a string sent
from the robot (namely, client) through the Ethernet network. In this case, the camera trigger method
should be set to software trigger.

When you select I/O trigger, you need to configure the following parameters:

Camera trigger mode (@) I/O trigger Ethernet trigger
out 0 (@ Rising edge trigger Falling edge trigger

When you select Ethernet trigger, you need to set the string that triggers camera to take photos:

Camera trigger mode | 1/O trigger (@) Ethernet trigger

Sentstring  test msg

The format of the data received by the vision device includes header, delimiter and terminator.

If you do not need to communicate with vision device to obtain the camera coordinates, click "Next".

A CAUTION

When the camera trigger mode is set to "Ethernet trigger", click "Communication test" to test the
communication. If data sent by the peer has not been received in the receiving area, check the network cable
and the connection between the peer and the robot controller.
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11.2.4.3 Camera Communication Test

It allows you to test communication between the robot controller and the vision software. The robot controller
triggers a signal (/0 signal or a string) to the vision device. The string sent by the vision device is displayed in the
data receiving area. Check whether the format of data sent is consistent with the specified format.

Step 1: Go to the camera installation mode selection page, select "0 - Eye-to-Hand overlook", and click "Next".

Qs &8 g0 @

Vision frame0 X Close

Basic camera . Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result

Select installation mode
A
m q 0 - Eye-to-Hand overlook 1 - Eye-to-Hand look up
[ O
a2

ﬁ | | 4-Eye-in-Hand J5 5- Eye-in-Hand J6

©

Previous

Step 2: Select the calibration mode and click "Next".

Qs & & 40 @
LO

Vision frame0 X Close
Basic camera _ Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result

Select calibration mode
(@ Manual calibration
Semi-auto calibration

Auto calibration

Previous Next

Three calibration modes are provided.

e Manual calibration: Manually teach the robot to calibrate the nine marker points in the calibration board
and obtain the corresponding camera coordinates.

e Semi-auto calibration: Set three marker points on the pallet, from which nine marker points are generated.
The robot automatically runs to the nine marker points and obtains the corresponding camera
coordinates.

e Auto calibration: Generate nine marker points by teaching the robot with the center of the camera’s field of
view and setting the distance between nine points. The robot automatically runs to the nine marker points
and obtains the corresponding camera coordinates.
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Step 3: Go to the datum point acquisition page. Figure 1 shows the datum point teaching of SCARA robots, and
Figure 2 shows the datum point teaching of 6-axis robots. After getting the points, click "Next".

Vision frame0 X Close
Basic camera . Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result
Datum point 2 Move to point | | Get current point
J1  0.000 ° J2 0.000 ° J3 0.000 ¢
J4  0.000 ° J5 |0.000 ° J6 0.000 ¢
Select associated workobject frame number = Wobjo %
Previous Next
Figurel

Vision frame0 X Close
Basic camera _ Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result
Datum point 2 Datum point 3 Move to point Get current point
J1  0.000 ° J2 0.000 ° J3 0.000 ¢
J4  0.000 ° J5 0.000 ° J6 0.000 ¢
Select associated workobject frame number =~ Wobjo v
Previous Next
|
Figure 2

A CAUTION

Two datum points are required for calibration of SCARA robots, and three for 6-axis robots. Set the datum point
according to the calibration mode selected.

If the calibration fixture at the end of the robot is a tip fixture, teach the robot to align the tip of the
fixture with the marker point at the center of the calibration board:

(1) The calibration of the SCARA robots requires two datum points. First, teach the robot to align the tip of the
fixture with the marker point on the calibration board, and click "Get current point" to obtain the position of the
robot as datum point 1. Then rotate the J4 axis of the robot to a certain angle and re-align the tip of fixture with
the marker point, and click "Get current point" to obtain the position of the robot as datum point 2.
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& CAUTION

Do not select the two datum points by left and right hand rules.

(2) The calibration of 6-axis robots requires three datum points. For the calibration of tip tool of 6-axis robots,
see 10.3.1 Setting the Tools. Align the tip of the fixture with the marker point at the center of the calibration

board in three different orientations.

& CAUTION

1. If the user plane is not parallel to the robot's base plane, before performing vision calibration, first

calibrate the tool frame of the fixture's tip at the end of the robot, and then use the tool frame to
calibrate the user plane, that is, the user frame (UFrame) in the workobject frame. Use "Select associated
workobject frame number" to select the number of the workobject frame calibrated by the user plane.

2. Place the calibration board on the user plane. Keep the orientation difference between every two datum
points as large as possible. For details, see the calibration method of the tool frame.

If the calibration fixture at the end of the robot is a visually recognizable template tool:
(1) Fora SCARA robot, teach it with two datum points in either of the following two ways:

1. Align the center of the camera's field of view with a visually recognizable template tool, and click "Get
current point" to obtain the position of the robot as datum point 1. Then rotate the J4 axis of the robot to a
certain angle and re-align the template tool with the center of the camera's field of view, and click "Get
current point" to obtain the position of the robot as datum point 2.

2. These two points are obtained according to the tip calibration method of the SCARA robot. For the tip
calibration method, see 10.3.1 Setting the Tools. Align the template tool with a certain pointed device in three

different orientations. For details, see the calibration method of the tool frame of the SCARA robot.

A CAUTION

Do not select the two datum points by left and right hand rules.

(2) The calibration of 6-axis robots requires three datum points. For the calibration of tip tool of 6-axis robots,
see 10.3.1 Setting the Tools. Align the template tool with a certain pointed device in three different orientations.

Keep the orientation difference between every two datum points as large as possible. For details, see the
calibration method of the tool frame of the 6-axis robot.

Step 4: In the 9-point teaching page, get the nine points and click "Next".
(1) Manual calibration:
If the calibration fixture at the end of the robot is a tip fixture:

Place the calibration board on the user plane, trigger the camera to take a photo to obtain the pixel coordinates
of the nine points on the calibration board at once. Teach the robot to align the tip of the fixture with one of the
points on the calibration board. Turn off "Get camera coordinates" and manually enter the pixel coordinates of
the point, and then click "Get current point" to get the current joint coordinates of the robot. In the similar way,
enter the pixel coordinates of all nine points in sequence to get the joint coordinates of the robot for the nine

points on the calibration board.
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If the calibration fixture at the end of the robot is a visually recognizable template tool:

Teach the robot to move the template tool into the camera's field of view. The camera is triggered to take a
photo to get the pixel coordinates of a point on the template tool. You can get the coordinates via
communication, or manually enter the coordinates. Then click "Get current point" to get the current joint
coordinates of the robot. In the similar way, get pixel coordinates of nine different points on the template tool in

the camera's field of view, and the corresponding robot joint values.

A CAUTION

The visually recognizable template tool should be kept relatively horizontal with the camera as much as

possible, while the vertical distance between the two should remain unchanged.

When the visually recognizable template tool is used as the end calibration fixture of the robot, the points on the
calibration fixture should cover 2/3 of the camera's field of view as much as possible to ensure visual calibration

accuracy.
(2) Semi-auto calibration:

If the calibration fixture at the end of the robot is a tip fixture:

The calibration function is not available.

If the calibration fixture at the end of the robot is a visually recognizable template tool:

1. After establishing communication between the robot and the camera, select three points in the camera's
field of view and click "Get current point" to obtain P[0], P[1], and P[2], as shown below. Align the intersection
points of the grid lines in the camera's field of view with the marker points on the calibration board in sequence,
and complete the three-point pallet teaching.

2. Click "Calibrate". The robot calculates the corresponding nine points using P[0], P[1], and P[2] as boundary
points. At the same time, the robot automatically moves to the nine points in sequence, saving the robot
coordinates as well as the corresponding pixel coordinates until the movement is completed.

TO
N < O ""Kvoo = @

Vision frame0 X Close
ey Wil Encemy e i S
2 3 Get camera coordinates

Camera X 0.000 Pixel CamerayY 0.000 Pixel

6 2y 4
Joint coordinates Move to point

7 8 9 a1 0.000 12 0.000 13 0.000 .
J4  0.000 ° J5 0.000 ° Je6 0.000 °

Previous Next

(3) Auto calibration:
If the calibration fixture at the end of the robot is a tip fixture:

The calibration function is not available.
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If the calibration fixture at the end of the robot is a visually recognizable template tool:

After establishing communication between the robot and the camera, teach the robot to move the template tool

to the center of the camera's field of view and click "Get current point" to get the robot position P[0]. Set the

"Spacing" (in mm) between points appropriately so that the nine points are all within the camera's field of view,

then click "Calibrate". The robot automatically moves to the nine points in sequence, saving the robot

coordinates as well as the corresponding pixel coordinates until the movement is completed.

& CAUTION

robot's motion range does not exceed the camera's field of view.

The setting value of "Spacing" should be reasonably selected to ensure that the robot's motion range within
the camera's field of view can cover about 2/3 of the camera's center field of view, while also ensuring that the

TO
500 o | = (\
Q o Lo s 1= ‘

Vision frame0
Basic camera Camera Calibration Datum point 9-point
parameters installation mode teaching teaching
Dot array spacing
Spacing 0 mm
Joint coordinates Calibrate
J1  0.000 ° J2  0.000 RN &
J4  0.000 ° J5 0.000 © U6
Previous

X Close

Calibration
result

Move to point

0.000 °
0.000 °
Next

Step 5: Enter the teaching point list page, check each robot position and pixel for any abnormalities, and click

"Calculate" to perform calibration.

Vision frame0
Basic camera . Camera Calibration Datum point 9-point
parameters installation mode teaching teaching
No. Camera X Camera Y J1 J2 3 J4 J5
1 200.450 200.323 0.000 0.000 9.872 0.000 19.128
2 400.948 201272 0.000 -4.070 14.088 0.000 18.984
3 602.134 202.112 0.000 -8.267 18.736 0.000 18.535
4 602.145 406.443 -3.386 -0.119 9.991 -8.958 19.389
5 400.123 400.455 -3.198 -4.185 14212 -8.532 19.211
6 200.348 400.334 -3.029 -8.380 18.866 -8.278 18.735
7 200231 600.837 -6.749 -0.475 10.349 -17.377 20.145
8 401.228 606.342 -6.375 -4.530 14.584 -16.615 19.868
9 600.231 603.355 -6.041 -8.719 19.255 -16.168 19.314
Previous

Calculate

X Close

Calibration
result
J6
0.000
0.000
0.000
10.098
9.612
9.312
19.650
18.772
18.234

Step 6: The system calculates and generates the calibration results, as shown below.
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The results include average error in the X direction, average error in Y direction, maximum error in X direction,
maximum error in Y direction, unit pixel size in X direction, unit pixel size in Y direction, calibration tool offset in X

Vision frame0

Basic camera
parameters

Error

Average errorin X
direction

Max error in X
direction

Unit pixel size in X
direction
Calibration tool
offset in X direction

Camera

installation

Calibration
mode

| A Calibration result calculation comp I Q Wobj & | X500.000

Datum point

9-point
teaching

teaching

AverageerrorinY 117513
direction

Max errorinY
direction

Unit pixelsizeinY (g
direction
Calibration tool
offset in Y direction

206

piele
220.

15.702

Previous

Apply

X Close

Calibration
result

direction, and calibration tool offset in Y direction.

The calibration tool offset in X direction and calibration tool offset in Y direction indicate the tool parameters

without rotation direction for the calibration tool.

Step 7: Click "Apply" to complete the vision calibration.

11.2.5 Eye-to-Hand Look Up Calibration

The camerais installed below the calibration board, as shown below.

11.2.5.1 Installation Condition

Preparation

The camera is mounted directly below the robot, facing upwards. Keep the camera and robot on the same level.

Install a fixture at the end of the robot. The fixture is generally a visually recognizable template tool.

Installation Condition
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Adjust the camera focus and robot height to ensure that the marker points on the fixture can be clearly identified
in the camera's field of view. If conditions permit, the process of eye-to-hand overlook calibration is the same
with that of eye-to-hand look-up calibration.

11.2.5.2 Calibration Steps

Steps 1to 5: Same as steps 1to 5 of 11.2.4 Eye-to-Hand Overlook Calibration.

Step 6: For SCARA robots, move the marker point on the fixture to the center of the camera's field of view to
obtain datum point 1. Adjust the orientation of the robot and rotate direction of the fixture, and then move the
marker point to the center of the camera's field of view to obtain datum point 2. Note that the calibration of 6-
axis robots requires three datum points and the selection of associated workobject frame (When performing
datum point teaching, keep the camera and calibration board in relative parallel relationship. The orientation
change between each two datum points must be larger than 30°.)

A CAUTION

Ensure that the plane of the selected datum points is consistent with the workobject frame associated with

calibration.
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Step 7: Same as step 7 of 11.2.4 Eye-to-Hand Overlook Calibration. The process of manual point acquisition is

same as step 6. Operate the robot and move the fixture to obtain nine points distributed in the camera's field of
view evenly, and obtain corresponding vision coordinates at the same time. You can obtain the vision
coordinates automatically or by manual input.

Step 8 to 10: Same as step 8 to 10 of 11.2.4 Eye-to-Hand Overlook Calibration.

11.2.6 Eye-in-Hand J2 Calibration

The camera is mounted looking downwards on the robot J2 axis, as shown below. This calibration mode is
applicable to SCARA robots only.

11.2.6.1 Installation Condition

The camera is mounted looking downwards on the robot J2 axis. Keep the camera plane parallel to the
horizontal plane. As shown below, the black marker point represents the marker point on the calibration board,
the red lines represent the grid lines in the camera's field of view, and the intersection of the grid lines is the
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required marker point. The calibration board used can contain only one visually recognizable marker point. The

9-point calibration board must not be used.

11.2.6.2 Calibration Steps

Steps 1to 5: Same as steps 1to 5 of 11.2.4 Eye-to-Hand Overlook Calibration.

Vision frame0 X Close
Basic camera Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result

Type (@) Calibrate datum point with end tool %g:hbroaft&écve datum point with center of camera’s

Datum point 2 Move to point | | Get current point

J1 | 0.000 ° J2 0.000 ° J3 0.000 ¢

J4  0.000 ° J5 0.000 ° J6 0.000 y

Select associated workobject frame number ~ Wobjo %

Previous Next

If you choose to calibrate the datum point by "Calibrate datum point with end tool", you need to install a tip
fixture at the end of the robot. It is needed to teach the robot with two datum points.

1. Teachthe robot to align the tip of the fixture with the marker point on the calibration board, and click "Get
current point" to obtain the position of the robot as datum point 1.

2. Rotate the J4 axis of the robot to a certain angle and re-align the tip of fixture with the marker point.
3. Click "Get current point" to obtain the position of the robot as datum point 2.

If you choose to calibrate the datum point by "Calibrate the datum point with center of camera's field of view",
there is no need to install a tip fixture at the end of the robot. It is needed to teach the robot with two datum

points.

1. Teachthe robot to align the tip of the fixture with the center of the camera's field of view installed on the J2
axis with the marker point on the calibration board, and click "Get current point" to obtain the position of the
robot as datum point 1.

2. Adjust the robot's arm type and re-align the center of the camera's field of view with the marker point, and
click "Get current point" to obtain the position of the robot as datum point 2.
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& CAUTION

e Ifyou use the center of the camera's field of view to calibrate the datum point, select the option
"Calibrate the datum point with center of camera's field of view". The tool parameters displayed after
calibration represent the deviation of the center of the camera's field of view from the end of the J2 axis.

e Ifyou use the end tool of the robot to calibrate the datum point, select the option "Calibrate datum point
with end tool". The tool parameters displayed after calibration are those of the tool installed at the end
of the robot.

e Ifyou choose to use the camera as a tool for manual calibration, then do not use the end tool.

3. Click "Next" to enter the 9-point calibration page.
e Manual calibration:

Move the robot so that the marker point on the calibration board appear sequentially at different positions
within the camera's field of view, as shown below. Make sure the motion range of the maker point covers 2/3 of
the camera's field of view as much as possible to ensure visual calibration accuracy. Obtain the robot
coordinates and pixel coordinates when the robot moves to each point. The camera coordinates can be

automatically obtained or manually entered.

e Semi-auto calibration:

1. After establishing communication between the robot and the camera, select three points in the camera's
field of view and click "Get current point" to obtain P[0], P[1], and P[2], as shown below. Align the intersection
points of the grid lines in the camera's field of view with the marker points on the calibration board in sequence,

and complete the three-point pallet teaching.

2. Click "Calibrate". The robot calculates the corresponding nine points using P[0], P[1], and P[2] as boundary
points. At the same time, the robot automatically moves to the nine points in sequence, saving the robot
coordinates as well as the corresponding pixel coordinates until the movement is completed.
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& CAUTION

The robot calculates the 9 points on the pallet based on the end of the robot, while the camera is installed on
the J2 axis of the robot. Therefore, if three datum points are calibrated according to the grid in the camera's
field of view, the actual operation of the robot may not be based on the 9 points in the camera's field of view,
but may be a parallelogram which may exceed the camera's field of view. Therefore, when calibrating the three
datum points, calibrate them in the middle of the field of view.

e Auto calibration:

After establishing communication between the robot and the camera, teach the robot to align the center of the
camera's field of view with the marker point on the calibration board and click "Get current point" to get the
robot position P[0]. Set the "Spacing” (in mm) between points appropriately so that the nine points are all within
the camera's field of view, then click "Calibrate". The robot automatically moves to the nine points in sequence,

saving the robot coordinates as well as the corresponding pixel coordinates until the movement is completed.

& CAUTION

The setting value of "Spacing" should be reasonably selected to ensure that the robot's motion range within
the camera's field of view can cover about 2/3 of the camera's center field of view, while also ensuring that the

robot's motion range does not exceed the camera's field of view.

Step 8 to 10: Same as step 8 to 10 of 11.2.4 Eye-to-Hand Overlook Calibration.

11.2.7 Eye-in-Hand J4 Calibration

The camera is mounted looking downwards on the robot J4 axis, as shown below.
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11.2.7.1 Installation Condition

The camera is mounted looking downwards on the robot J4 axis. Keep the camera plane parallel to the
horizontal plane. As shown below, the black marker point represents the marker point on the calibration board,
the red lines represent the grid lines in the camera's field of view, and the intersection of the grid lines is the
required marker point. The calibration board used can contain only one visually recognizable marker point. The
9-point calibration board must not be used.

11.2.7.2 Calibration Steps

Same steps as those of 11.2.6 Eye-in-Hand J2 Calibration.

& CAUTION

When calibrating the datum points, there is no need to choose the calibration method on the interface. You
can calibrate the datum points in either of the following two ways:

e Calibrate the datum points using the center of the camera's field of view.

e Install a tip fixture at the end of the robot and calibrate the datum points using such fixture.

Calibration method description:

e Ifyou use the center of the camera's field of view to calibrate the datum point, the tool parameters
displayed after calibration represent the deviation of the center of the camera's field of view from the end
of the J4 axis.

e Ifyou use the end tool of the robot to calibrate the datum point, the tool parameters displayed after
calibration are those of the tool installed at the end of the robot.

11.2.8 Eye-in-Hand J5 Calibration

The camera is mounted looking downwards on the robot J5 axis, as shown below.
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11.2.8.1 Installation Condition

The camera is mounted looking downwards on the robot J5 axis. Keep the camera plane parallel to the
horizontal plane. As shown below, the black marker point represents the marker point on the calibration board,
the red lines represent the grid lines in the camera's field of view, and the intersection of the grid lines is the

required marker point. The calibration board used can contain only one visually recognizable marker point. The
9-point calibration board must not be used.

11.2.8.2 Calibration Steps

Same steps as those of 11.2.6 Eye-in-Hand J2 Calibration.

11.2.9 Eye-in-Hand J6 Calibration

The camera is mounted looking downwards on the robot J6 axis, as shown below.
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11.2.9.1 Installation Condition

The camera is mounted looking downwards on the robot J6 axis. Keep the camera plane parallel to the
horizontal plane. As shown below, the black marker point represents the marker point on the calibration board,
the red lines represent the grid lines in the camera's field of view, and the intersection of the grid lines is the
required marker point. The calibration board used can contain only one visually recognizable marker point. The

9-point calibration board must not be used.

Atip fixture must be installed at the end of the robot.

11.2.9.2 Calibration Steps

Step 1: Install a tip tool at the end of the robot, and place a calibration board that contains only one visually
recognizable marker point on the user plane.

Step 2:

1. If the user plane is not relatively parallel to the robot's base frame, it is necessary to calibrate the
user plane using the calibrated tip tool. That is, calibration of both tip tool and user plane is
required.

2. If the user plane is relatively parallel to the robot's base frame, calibration of tip tool and user plane

is not required.

Steps 3to 7: Same as steps 1to 5 of 11.2.4 Eye-to-Hand Overlook Calibration.

Step 8: Calibrate the datum point by "Calibrate datum point with end tool" method. The calibration requires

three datum points. For the calibration of tip tool of 6-axis robots, see 10.3.1 Setting the Tools. Align the tip of the
fixture with the marker point at the center of the calibration board in three different orientations.

Step 9. Click "Next" to enter the 9-point calibration page.
e Manual calibration:

Move the robot so that the marker point on the calibration board appear sequentially at different positions
within the camera’s field of view, as shown below. Make sure the motion range of the maker point covers 2/3 of
the camera's field of view as much as possible to ensure visual calibration accuracy. Obtain the robot
coordinates and pixel coordinates when the robot moves to each point. The camera coordinates can be

automatically obtained or manually entered.
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e Semi-auto calibration:

1. After establishing communication between the robot and the camera, select three points in the camera's
field of view and click "Get current point" to obtain P[0], P[1], and P[2], as shown below. Align the intersection
points of the grid lines in the camera's field of view with the marker points on the calibration board in sequence,
and complete the three-point pallet teaching.

2. Click "Calibrate". The robot calculates the corresponding nine points using P[0], P[1], and P[2] as boundary
points. At the same time, the robot automatically moves to the nine points in sequence, saving the robot
coordinates as well as the corresponding pixel coordinates until the movement is completed.

e Auto calibration:

After establishing communication between the robot and the camera, teach the robot to align the center of the
camera's field of view with the marker point on the calibration board.

1. Click "Get current point" to get the robot position P[0]. Set the "Spacing" (in mm) between points
appropriately so that the nine points are all within the camera's field of view.

2. Click "Calibrate". The robot automatically moves to the nine points in sequence, saving the robot coordinates
as well as the corresponding pixel coordinates until the movement is completed.

A CAUTION

The setting value of "Spacing" should be reasonably selected to ensure that the robot's motion range within

the camera's field of view can cover about 2/3 of the camera's center field of view, while also ensuring that the
robot's motion range does not exceed the camera's field of view.
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Steps 10 to 12: Same as step 8 to 10 of 11.2.4 Eye-to-Hand Overlook Calibration.

11.2.10 Vision Process Calibration Examples and Result Verification

The following is an example of the calibration process with the dynamic camera of a 6-axis robot in the condition
that the user plane is not level.

e Robot model: 3-600 6-axis robot.
e Camera mounting method: On J6 axis of the robot.

Calibration method: Semi-auto calibration.

Tools: Camera, tip tool, calibration board that contains only one visually recognizable marker point.

User plane: The tilted calibration board is used as the user plane.

Step 1: Preparation
1. Install the camera and adjust the robot position.
2. Place and adjust the calibration board.

3. Adjust the vision software, and create a calibration template, etc.
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Step 2: Calibrate the tool frame of the tip tool.

For the calibration of tip tool, see 10.3.1 Setting the Tools. Align the tip of the fixture with a fixed point in three

different orientations. It is recommended to place the calibration board on the user plane that needs to be
calibrated, and then use the marker point on the calibration board as a fixed point to calibrate the tip tool.
Record the three positions of the robot for use in datum point calibration in the subsequent vision calibration

process. The tool number of the tip tool used is Tool15.

< Installation
parameters Tool15 v Calibration Reset
Tools
Tool notes
Wobj Remarks View the diagram -
Load Robot holds tool (RobHold)
RobHold @)
Arm load
Tool frame (TFrame)
Environmental X 0.000 mm Y 0.000 mm  Z 0.000 mm
parameters
A 0.000 ° B 0.000 ° C 0.000 ° v
Auto warm-up
. Refresh

Figure 11-6  Example of tool frame

’A CAUTION-

When calibrating the tip tool, you can also use a point other than the marker point on the calibration board as
the fixed point. However, it is necessary to align the tip tool with the marker point on the calibration board as
the fixed point in the subsequent datum point calibration process. Therefore, it is recommended to directly
use the marker point on the calibration board as the fixed point for calibrating the pointed tool.

Step 3: Calibrate the workobject frame of the user plane.

For the calibration method of the workobject frame, see section 10.3.2 Setting the Workobject. Use the

calibrated tip tool to calibrate the workobject frame of the user plane. When calibrating the workobject frame,
you only need to calibrate the user frame (Uframe). In the example, the number of the workobject frame of the
user plane is Wobj15.
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< Installation
parameters

Tools
Wobj
Load

Arm load

Environmental
parameters

Auto warm-up

< Installation
parameters

Tools

Wobj

Load

Arm load

Environmental
parameters

Auto warm-up

Wobj15

Workobject notes

Remarks

View the diagram

RobHold

Robot holds workobject (RobHold)

Is fixed user frame (UFFix)

urrix @

Mechanical unit (UFMec)

Calibration

Wobj15 v Calibration
urmvec
User frame (UFrame)
X' 0.000 mm Y 0.000 Z 0.000 mm
A 0.000 ° B 0.000 C 0.000 °
“Workobject frame (OFrame)
X 0.000 mm Y 0.000 Z 0.000 mm
A 0.000 ° B 0.000 C 0.000 °

Refresh

Reset

Figure 11-10 Example of workobject frame

A CAUTION‘

When calibrating the workobject frame, switch the tool number to the number of the tip tool used. Otherwise,
it will result in incorrect calibration results for the subsequent visual calibration process.
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Step 4: Enter the vision calibration interface.

Select a vision frame, such as "Vision framel", and click "Vision calibration" to enter the visual calibration

process.

< Vision calibration

Vision framel v

Camera name Undefined

Average errorin X
direction

Max errorin X
direction

Unit pixel size in X
direction
Calibration tool
offset in X direction

Camera installation mode:

mm Average errorinY
direction

mm Max errorinY
direction

mm Unit pixel size in Y
direction

mm Calibration tool

offset in Y direction

0.000

0.000

Vision calibration

Step 5: Set the basic camera parameters.

Set the basic camera parameters according to onsite conditions.

In this example, semi-auto calibration is adopted. Therefore, it is necessary to establish communication between

the robot and the camera. Set the trigger mode to "Ethernet trigger".

Vision framel
Basic camera Camera
parameters installation
Camera name
CameralP 127 <0 .

Camera trigger mode
Sent string

Accepted data format Header

Calibration Datum point
mode teaching
0 1 Port

I/O trigger (@) Ethernet trigger

Delimiter

0

X Close
9-point Calibration
teaching result
Connect to camera B
End mark
v
Previous Next

Step 6: Set the installation mode of the camera.

Select the installation mode according to onsite conditions. Here, as an example, select "5 - Eye-in-Hand J6".
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Vision framel X Close
Basic camera . Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result

Select installation mode

0 - Eye-to-Hand overlook 1 - Eye-to-Hand look up

4 - Eye-in-Hand J5 5 - Eye-in-Hand J6

Previous Next

Step 7: Select the calibration mode.

Select the calibration mode according to onsite conditions. Select "Semi-auto calibration" in this example.

Vision framel X Close
Basic camera _ Camera Calibration Datum point 9-point Calibration
parameters installation mode teaching teaching result

Select calibration mode
Manual calibration
(@ Semi-auto calibration

Auto calibration

Previous Next
e P |

Step 8: Calibrate the datum points.

1. Calibrate the datum point by "Calibrate datum point with end tool" method. The calibration requires three
datum points. Align the tip of the fixture with the marker point at the of the calibration board in three
different orientations.

2. Click "Get current point" to get the current joint position of the robot.

3. Select the associated workobject frame number corresponding to the user plane (here, Wobj15) by the
"Select associated workobject frame number" option.
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Vision framel X Close

ool indallaten e B g A
Datum point2 | Datum point3 Move to point | | Get current point
J1 0.000 ° J2  0.000 ° J3 0.000 °
J4 0.000 ° J5 0.000 ° J6 0.000 °
Select associated workobject frame number  Wobjo %

Previous

Step 9: Teach the robot with nine points on a pallet.

Adjust the robot's pose so that the camera is relatively parallel to the user plane. Then, switch to the workobject
frame and select the workobject frame number corresponding to the user plane. Use the "Orientation
alignment" button to make the camera face the user plane, as shown in the following figure.

Z2 @ a Qs &3 4= @

Mechanical unit

X
£ Robot LTrack
Joint frame v/ Tool[0] v Joint frame v/ (:)
Wobj[15] v ' Load[0] v E

LFRotDev_2Axis L¥NoModel_2Axis

Joint frame v Joint frame \/

Mechanical lock @) Singularity crossing

Orientation alignment Homing Independent axis reset
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"Orientation alignment"
n to make the camera
e user plane

(1) Adjust the relative height between the camera and the user plane in the Wobj15 frame and focus the camera.

(2) After establishing communication between the robot and the camera, select three points in the camera's field
of view and click "Get current point" to obtain P[0], P[1], and P[2], as shown below. Align the intersection points
of the grid lines in the camera's field of view with the marker points on the calibration board in sequence, and
complete the nine-point pallet teaching. And then click "Calibrate" to allow the robot to automatically complete
acquisition of the coordinates of the nine points.
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Vision framel

Basic camera
parameters

_ Camera
installation

Calibration

Datum point
mode

teaching

Joint coordinates
J1 | 0.000 e J2

J4  0.000 ° )5

9-point
teaching

Calibrate

0.000 y

0.000 ¢

Previous

J3

J6

X Close

Calibration
result

Move to point

0.000 ¢
0.000 °
Next

Step 10: Check the information about the nine points.

On the teaching point list, check whether each of the position coordinates and pixel coordinates is abnormal, for

example: whether there are duplicate points, pixel coordinates error, etc., Then, click "Calculate".
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O 0 N O N s W N -

No.

Vision framel

Basic camera
parameters

Camera X
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

_ Camera
installation

Camera Y
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Calibration
mode

J1

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

J2

Datum point
teaching
J3 J4
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

9-point
teaching
J5

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

Previous

Calibration

Calculate

X Close

result

J6
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Step 11: Check the calibration results.

The system calculates and generates the vision frame calibration matrix and the calibration result parameters, as

shown below. The calibration tool offset in X direction and calibration tool offset in Y direction indicate the tool

parameters of the tip tool without rotation direction.

Vision frame0

Basic camera
parameters

Error

Average errorin X
direction
Max errorin X
direction
Unit pixel size in X
direction
Calibration tool

offset in X direction

. Camera
installation

0.247

-129.306

Calibration
mode

Datum point
teaching

Average errorinY
direction

Max errorinY
direction

Unit pixel size in Y
direction
Calibration tool
offset in Y direction

9-point
teaching

10.361

Previous

X Close

Calibration
result

mm

Apply

Under normal calibration conditions, the error is generally controlled below 2 mm.

Step 12: Select "Apply" to complete the vision calibration operation.

The calibration results can be verified through programming.

Step 13:
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Move the camera relative to the user plane while keeping the camera parallel to the user plane and the distance

between the camera and the user plane unchanged. As shown below, the camera takes a photo of a random

point on the user plane to get the pixel coordinates of the point. At the same time, record the current joint value

of the robot at the time of photo taking.

Step 14: Write the calibration program to verify the calibration results.

The following shows an example of vision calibration program.

< main.pro X

001

002

003

004

005

006

007

008

009

010

Start;

Movj
Movj
Movj
Movj
Movj
Movj

Movj

Movj

B O =

P[100]={(1303.8,1045.4,0,0,00),(1,0,0,0),(0,0,0,0,0,0)};

pP[e],v[2e],Zz[e],Tool[@],Wobj[@];
P[1],v[2@],Z[0],Tool[0],Wobj[@];
P[2],v[20],Z[@],Tool[@],Wobj[@];
P[3],v[20],Z[@],Tool[@],Wobj[0];
P[4],Vv[26],Z[0],Tool[@],Wobj[@];
P[5],v[2@],Z[0],Tool[0],Wobj[@];
P[e],v[2@],Z[@],Tool[B],Wobj[0];

P[6],V[20],Z[0],Tool[B],Wobj[B];

A

<

Program 0
@ e
Q P
@ P
© Add

= Operation
# Points
B3 pA

D B/rR/D

@ More

CVToRobPos instruction: Converts the pixel coordinates to the workobject coordinates.

(1) CVToRobPos (VisionP, VisionCrdNo) is the conversion format for camera installed in eye-to-hand mode.

VisionP is the vision pixel point, stored in the P or LP variable, and VisionCrdNo is the vision calibration frame

number (0-15).

(2) CVToRobPos (VisionP, VisionCrdNo, TrigJP) is the conversion format for camera installed in eye-in-hand

mode.

TrigJP is the robot joint value at the position where photo is taken, stored in the JP variable.
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P[101] = CVToRobPos(P[0],1,JP[0]) ;
<| p [@] Cancel
P[0] Format Data Function
Offset(P[*],PR[*]) Offset(PE,PR[*]) Offset(P[*],X[*].Y[*],Z[*])
OffsetT(P[*],PR[*]) OffsetT(PE,PR[*]) OffsetT(P[*],X[*],Y[*],Z[*])
Pallet(No..Lay) Pallet(No..index) LPallet(No..Lay)
LPallet(No..index) GetCurPos() JToP() -
CVToRobPos(...) CVToRobPos(...JP[ CalfixWobjPos()

In this example, the camera is installed on the J6 axis. Therefore, the second format of CVToRobPos instruction is
used, for example, P[101] = CVToRobPos(P[100],1,JP[0]), where:

e The parameter "P[100]" indicates the pixel coordinates in the vision frame, wherein X, Y, and A indicate the

visually recognized pixel coordinates and angle.
e The parameter "1" indicates the vision frame number used in the previous vision calibration.
e The parameter "JP[0]" indicates the joint value of the robot at the photo-taking point.

Run the program to calculate the converted workobject coordinates, as shown below. The meaningful
coordinates (X,Y) = (421.246955,-375.044309) indicate the coordinates of the marker point in the base frame.

Switch the frame to the base frame, and tool to the tip tool. Then view the robot coordinate, namely, the actual

spatial position value of the recognized point, (423.198, -375.175). Compare this coordinate with the converted
workobject coordinate (421.246955, -375.044309) to determine the calibration accuracy.
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Mechanical unit

£ Robot
Base frame v/ Tool[0] v @

Wobj[15] Vv Load[0] Vv

Mechanical lock O Singularity crossing

Independent axis reset

Orientation alignment Homing

|4 Load parameter correspondingto | ‘ 9 Wobj & | X430.1

The value A -140.896 of the converted tool coordinates is inconsistent with value A 137.574 of the tool
coordinates of the robot where the photo is taken, due to the inconsistency in direction of the vision frame,
direction of the robot frame, and direction of the tool.

"A" indicates the rotation angle of the object in the vision frame, and is converted to the angle in the tool frame
asAl.

Al =A+ A, where A' indicates the conversion angle difference.
A2 = Angular difference between the direction of the robot frame and the direction of the camera frame.

A3 = Angular difference between the direction of the robot frame and the gripper direction or load gripping

direction.
A4 = Angle at the position where photo is taken in the tool frame.
A4=A+A+A2+A30rA4=A1+A2+A3
Itis known that A4 =137.574, A=137.574, and Al =-140.896, then:
A2 +A3=A4-A1=137.574 - (-140.896) = 278.47 or
A'+A2+A3=A4-A=137.574-137.574=0

Therefore, when a pixel coordinate A is given, the coordinates of the robot at the position where the photo is
taken can be calculated as: A4=A+A'+ A2+A3=A+0.

Alternatively, you can use the CVToRobPos instruction to obtain the corresponding value Al in the tool frame

from the pixel coordinate A:

A4=A1+A2+A3=278.47+Al
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12 Function Application
12.1 Optimal Trajectory

12.1.1 Function Introduction
The optimal trajectory function automatically adjusts motion parameters based on the load, requiring no user
intervention. It brings about two improvements.

1. Improved ease of use. The robot automatically uses the suitable acceleration to realize the best cycle time,

without exceeding the electrical current specifications.

2. Improved efficiency. As shown below, the acceleration allowed varies from position to position. The
optimal trajectory can continuously change with the allowable value, keeping the joint output at

maximum and achieving optimal acceleration and deceleration efficiency.

A

Acceleration Regular planning

Optimal trajectory planning

Drive torque limit atreal____,----""f

PR Reach max. speed

A% o~ :
Y v / in shorter time
h L //’ \

Time

12.1.2 Debugging Steps

After the optimal trajectory function is enabled, the motion is not affected by the "Acceleration" parameter
configured on the software interface. Instead, the acceleration parameter is determined automatically based on

the model. Follow the steps below.

1. Set the load parameters correctly, mainly including the tool load and workobject load.

A CAUTION

The load must be set even if it is very small. If the load mass is zero, the system assumes that the user
forgets to set the load and moves according to the maximum load for safety reasons, resulting in very

slow motion.

2. Use the instruction "RapidMove (PTP, ON)" to enable the RapidMove mode. You can enable the RapidMove
mode at the beginning of the program, so that the RapidMove mode takes effect for the entire project. You
also can enable or disable the RapidMove mode as needed during execution of the program. For details,

see the "Industrial Robot Instruction Guide".

3. Debug the electrical current and cycle time using instructions.
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* The magnitude of the current is positively related to the acceleration coefficient in the instruction. You
can modify the acceleration coefficient of a single instruction, or modify the acceleration coefficient of
multiple instructions in batch using the SetAcc instruction. For details of the SetAcc instruction, see the
instruction guide.

= If it is found during execution of the program that the maximum current is less than 100%, it indicates
that the cycle time can be further improved. In this case, you can gradually increase the acceleration to
120%. If no vibration or current alarm occurs, you can increase the value of SetAccRamp parameter
gradually from 50.

= If the current overlimit alarm or drive alarm occurs, first check whether the load is set correctly. If the
vibration is obvious, reduce the value of SetAccRamp parameter first, and then reduce the value of SetAcc
parameter.

4. If the requirement on the cycle time is high and cannot be met by the preceding steps, you can reduce the
acceleration coefficient at the place where the current overlimit alarm occurs. The acceleration coefficient
at other places can still use 100% or 120%.

& CAUTION

This function is based on the dynamics model. If the model is inaccurate, it may cause current alarms or low

efficiency. If the over-current alarm occurs only on certain axes, the model may be inaccurate. In this case, you
can correct the model by using the model correction function. For details, see related section for toque model
correction.

12.1.3 Application Example

Start;
GripLoad 1;  //Activates the load and sets the corresponding load parameters
RapidMove( ALL,ON); //Enables the optimal trajectory function
SetAcc(100,100); //Adjusts the magnitude of the current through the SetAcc instruction
L[O]:
Movj P[0],V[100],fine,Tool[0];
Movj P[1],V[100],fine,Tool[0];

Goto L[0];

End;
12.2 ECP Function

12.2.1 Overview

The robot generally operates in TCP mode. In the TCP mode, the robot holds a tool and moves in a frame of a
workobject that is not held by the robot. However, when the size or mass of the machining tool/equipment is
large, the robot cannot hold the tool for operation due to limits of its motion space and rated load. In this case,
you can choose to fix the large volume and high weight machining tool relative to the ground, and configure the
robot to hold the workobject to complete the machining. In this situation, the robot works in ECP mode.
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12.2.2 Calibration of the ECP Frame

For details, see 10.3 Installation Parameters Settings.

12.2.3 Motion in ECP Mode

In contrast to the TCP mode, the ECP mode simplifies the teaching process as the machining tool is fixed relative
to the world frame (that is, the tool is an external fixed tool). The robot holds the workobject and moves around
the external fixed tool, performing linear, circular, and other movements on the surface of the workobject for
machining.

Here we take machining a straight line on the workobject surface as an example to illustrate the differences
between the motion in ECP mode and the motion in TCP mode.

Workobject

P2 P2 P2 2
® Machining point P1 1 P1 P1
& Machining tool
Ground

The above figures show the linear motion in ECP mode. P1 and P2 are center points of the workobject at the

start and end of the straight line to be machined on the workobject surface. Due to factors such as the size or
load of the tool, the machining tool must be fixed relative to the ground and the robot holds the workobject for
processing. As shown in the above figures, the solid line between P1 and P2 represents the trajectory of the
robot performing linear motion in TCP mode. When the robot is only taught with two points P1 and P2, it is
unable to machine a straight line on the surface of the workobject. An additional teaching point is required.

Workobject

P2 P2 P2
. Ll Ll
e Maching point P1 P1 P1 P1
& Maching tool
Ground

The above figures show the linear motion in ECP mode. P1 and P2 are center points of the workobject at the

start and end of the straight line. Due to factors such as the size or load of the tool, the machining tool must be
fixed relative to the ground and the robot holds the workobject for processing. In ECP mode, the robot can
machine a straight line using only two teaching points.

Use cases of instructions in ECP mode:

External fixed tooll is used, as shown below.
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< Installation
parameters Tooll v Calibration Reset
Tools
Tool notes
Wobj Remarks View the diagram —
Robot holds tool (RobHold)
Load
RobHold
Arm load
Tool frame (TFrame)
Environmental X 0.000 mm Y 0.000 mm Z 0.000 mm
parameters
A 0.000 ° B 0.000 ° C 0.000 ° v
Auto warm-up
- Refresh

< Installation
parameters Wobjl v Calibration Reset
Tools
a
Remarks View the diagram
Wobj

Robot holds workobject (RobHold)
Load RobHold @)

Is fixed user frame (UFFix)

Arm load
Urrix @)
Environmental
parameters Mechanical unit (UFMec)
UFMec .

Auto warm-up

. Refresh

‘ A [oad parameter correspondingto | ’ Q Wobj & (X4 30.107 Y -0.000

Example of program instructions in ECP frames tooll and wobj1:
MovAbsJ JP[0],V[100],Z[0],Tool[1],Wobj[1]; #MovAbsJ instruction in ECP frames tooll and wobijl
Movj P[0],V[100],Z[0],Tool[1],Wobj[1]; #Movj instruction in ECP frames tooll and wobjl

Movl P[1], V[30], Z[0], Tool[1] Wobj[1]; #Movl instruction in ECP frames tooll and wobjl

12.2.4 Jog Motion in ECP Mode

1. Motion along tool frame
The robot gripping workobject moves along the frame of the external fixed tool, as shown below.
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Robot holds the workobject and
moves along the tool frame

» J Fixed tool

2. Motion along workobject frame

The workobject moves around a virtual frame established on the external fixed tool and parallel to the
workobject frame. For the offset movement, it can be considered that the workobject moves in the
direction of the workobject frame itself. For the RZ, RY, and RX movement, the position and orientation of
the robot change at the same time, as shown below.

Robot holds the workobject and
moves along the workobject frame

~N

C A “'
. W
Workobject held ; %4 ™, %

Rz+

o4

~

f\ "

Fixed tool || % .

12.2.5 Notes

e In this section, when the robot works in TCP mode, set the "RobHold" parameter of the tool to "True" and
the "RobHold" parameter of the workobject to "False". That is, the tool is held by the robot and fixed
relative to the flange, and the workobject is not held by the robot and fixed relative to the world frame.

e  When the robot works in ECP mode, set the "RobHold" parameter of the tool to "False" and the "RobHold"
parameter of the workobject to "True". That is, the tool is an external tool and not held by the robot and
fixed relative to the world frame, and the workobject is held by the robot and fixed relative to the flange.

e Inboth TCP and ECP modes, make sure the "RobHold" parameter of the workobject and tool are correctly

configured. Otherwise, an alarm occurs that the activated tool and workobject parameters do not match.
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e The ECP mode supports no-model external axis only. In ECP mode, the load properties of the activated
external fixed tool are those of the activated workobject whose "RobHold" parameter is set to "True".

e |Ifthereis atransition between TCP and ECP movements, the transition does not take effect.

e ECP does not support the Jump/JumpL instruction or dynamic tracking function, which when used,

causes an alarm.

12.3 Free Curve

12.3.1 Overview

The free curve function is applicable to motion with a large number of path points. Free curves are used to fit the
sequence of spatial points input by the user, allowing the robot to perform curve motion based on the input
sequence of spatial points. The free curve function supports two forms of instruction. You can use an
independent Movs instruction in the program to implement a curve motion, or use the Curve instruction to
implement a combination of single/multiple curve segments.

Current position Waypoint 1

Waypoint 2
Waypoint 4

Waypoint 3

W int5
aypoin Waypoint 6

No. Specifications
1 Number of input points: 4 to 500
2 Maximum spacing of input points: 100 mm
3 Minimum spacing of input points: 0.5 mm
4 Maximum orientation spacing of input points: 60°
5 Maximum curve length: 10,000 mm

12.3.2 Steps

For details of the Movs and Curve instructions, see the robot instruction guide.

12.3.3 Configuration of Curve Parameters

To adapt to the specific application conditions, you can configure "CurveParm" parameter in the curve
instruction to adjust the trajectory properties of the curve. The "CurveParm" parameter includes the position
stress coefficient, orientation stress coefficient, curve mode, basic error, corner determination threshold,

smoothing error rate and filter level.

In the program editing interface, add an instruction: "Common commands" > "VarDef" > "CurveParm".

-396-



Function Application

<  mainpro X [ | Program o
001 Start; Q © e
002 GrabClose(1); ~ Q P
003 - VarDef Var=

P[‘IOG] = A e Variable Q JPI***]
004 End; Common StructDef Out[*]=B[*]>>1
< commands © Add
Motion
> StructMember= = Operation
Signal processin
4 Points
A System parameter
Flow control B oA
Mission control B/R/D
v @ More

CurveParm <varName>={10,10,0,1,1,90,10,0,0};

Cancel

Define variable

Global Const 1.PosPress 10 2.0rientPress 10
Variable
CurveParm v 3.CurveMode 0 4.PosErr 1
type
Variable 5.0rientErr 1 6.CorneThre 90
<varName>
name
7.SmokErrRate 10 8.TrajRecord 0
Array 0 0 0
subscript 9.FilterLevel 0

CurveParm#Curve property tuning parameters

{
int PosPress; #Position stress coefficient, default value 10, range 1 to 100
int OrientPress; #Orientation stress coefficient, default value 10, range 1 to 100
int CurveMode;  #Curve mode, 0 default mode, 1 smoothing mode, 2 precision mode
double PosErr;  #Basic position error, default value 1 mm, range 0.1 to 100

double OrientErr; #Basic orientation error, default value 1°, range 0.1 to 10

double CorneThre:  # Corner determination threshold, default value 90°, range 45° to 135°

double SmoErrRate; #Corner smoothing error rate, default value 10, range 1 to 100

int TrajRecord; #Trajectory record switch, default value 0 (OFF), range 0/1

int FilterLevel; #Filter level, default value 0, range 0/1/2/3

}
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(1) PosPress: Position stress coefficient
Data type: integer (supports variables)
Default: 10

Range: 1 to 100

Parameter description:

When the robot moves in a curve through a position corner, the running speed is automatically limited due to
the position stress limit. Based on actual application requirements, you can adjust the speed limit of the robot
when it passes the position corner by adjusting the position stress coefficient.

e When the position stress coefficient increases, the robot running speed near the position corner increases,

but the motion shock or vibration becomes obvious.

e When the position stress coefficient decreases, the robot running speed decreases near the position
corner, and the motion shock or vibration decreases. Avoid specifying an excessively large position stress
coefficient to avoid severe shock and vibration or triggering an excessive acceleration alarm.

(2) OrientPress: Orientation stress coefficient
Data type: integer (supports variables)
Default: 10

Range: 1 to 100

Parameter description:

When the robot moves in a curve through an orientation corner, the running speed is automatically limited due
to the orientation stress limit. Based on actual application requirements, you can adjust the speed limit of the
robot when it passes the orientation position by adjusting the orientation stress coefficient.

e When the orientation stress coefficient increases, the robot running speed near the orientation corner
increases, but the motion shock or vibration becomes obvious.

e When the orientation stress coefficient decreases, the robot running speed decreases near the orientation
corner, and the motion shock or vibration decreases. Avoid specifying an excessively large orientation
stress coefficient to avoid severe shock and vibration or triggering an excessive acceleration alarm.

(3) CurveMode: Curve mode setting

Data type: integer (supports variables)

Default: 0

Value range: 0 default mode, 1 smoothing mode, 2 precision mode
Parameter description:

You can select different modes based on the application scenario.

e Thedefault mode is applicable to most operating conditions and can tune the curve according to default

or user input curve parameters.

e The smoothing mode is applicable to operating conditions with dense input data, high acquisition noise,
and low path accuracy requirements. In this mode, the curve does not pass strictly through the input
points, but moves in the form of approaching the target points. The proximity of the motion is related to
the density of the points, and the trajectory error does not exceed 50% of the spacing of neighboring
points. This mode provides better smoothness.
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e The precision mode is applicable to operating conditions with accurate input data, low noise, smooth
original trajectory, and strict requirements for reaching the path points. The global trajectory error in this
mode does not exceed the basic trajectory error, and the accuracy is not affected by the smoothing error
rate.

o AN
N —

Default mode Smoothing mode Precision mode

(4) PosErr: Basic position error

Data type: Float (supports variables)
Default: 1 (mm)

Range: 0.1 to 100

Parameter description:

Because the position of the curve does not always pass the input point, there may be a theoretical position
approximation error between the curve path and the input point. The allowable position error between the
curve path and the target point is generally referred to as the basic position error. Generally, the default basic
position error of the curve is 1 mm. This parameter is used as the reference value for curve fitting. In applications
with high precision requirements, you can reduce the position error of the curve by adjusting this parameter.
Note that when the maximum position error allowed for the curve decreases, the smoothness of the curve path

generated by the robot decreases. This may cause the robot to stall or generate shock and vibration.
(5) OrientErr: Basic orientation error

Data type: Float (supports variables)

Default: 1 (°)

Range: 0.1to 10

Parameter description:

Because the orientation of the curve does not always pass the input point, there may be a theoretical position
approximation error between the curve path and the input point. The allowable orientation error between the
curve path and the target point is generally referred to as the basic orientation error. Generally, the curve allows
a 1° orientation error by default. This parameter is used as the reference value for curve data processing. In
applications with high precision requirements, you can reduce the orientation error of the curve by adjusting
this parameter. Note that when the maximum orientation error allowed for the curve decreases, the smoothness
of the curve path generated by the robot decreases. This may cause the robot to stall or generate shock and
vibration.

(6) CorneThre: Corner determination threshold
Data type: Float (supports variables)

Default: 90 (°)

Range: 45° to 135°

Parameter description:

When there are obvious corner features in the curve path, the smoothness of the path is greatly affected. This
can easily lead to local sharpness or twisted curves that may cause interference with the environment, resulting
in impacts or significant speed reduction. You can adjust the smoothing level of the curve by adjusting the
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corner determination threshold 6 and smoothing error rate, to smooth the corner features in the trajectory. The
corner determination threshold is used to set the maximum path angle that allows for smoothing. Path points
smaller than this angle will be determined as corners. In particular, points with a spacing less than 5 mm
between them will not be included in the corner determination.

(7) SmoErrRate: Smoothing error rate
Data type: Float (supports variables)
Default: 10

Range: 1 to 100

Parameter description:

When the corner features of the trajectory are smoothed, the smoothness of the trajectory will be improved, but
the accuracy of the trajectory at the corners may be affected. Therefore, it is necessary to limit the smoothing
error. The corner determination threshold determines area on the curve that need to be smoothed, while the
smoothing error rate determines the degree of smoothing. This parameter represents the rate of the maximum
allowable error at the smoothed points relative to the set position and orientation error. Note that the lager the
smoothing error rate the better the smoothing effect of the curve, but the arrival accuracy at the corners will be
reduced. The default value of the rate is 10. You need to adjust the rate according to practical conditions.

A CAUTION

Smoothing error = Basic error * Smoothing error rate

(8) TrajRecord: TCP trajectory record switch (not valid in the current version)

Data type: integer (supports variables)

Default: 0

Range: 0/1

Parameter description:

Used to identify whether to record the current segment of the trajectory. 0 for no, and 1 for yes.
(9) FilterLevel: Filter level

Data type: integer (supports variables)

Default: 0 (no filtering)

Range:0to 3
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Parameter description:

For applications where the accuracy of the path identification sensor is low, the curve motion may become stuck
and have poor data collection accuracy and severe jitter. You can adjust the filter level to trim the raw data to

filter out high-frequency noise spikes, and improve the smoothness of the curve.

A CAUTION

The default value is 0, indicating that filtering is not performed. After the filter is turned on, the system filters
the raw data to remove jitter noise. It is recommended to turn on the filter in situations with dense data and
turn off the filter in situations with sparse data. In particular, filter processing will not be performed on points

with a spacing greater than 2 mm or 2°.

+ Raw data
=&~ Filter curve

12.3.4 Notes

(1) Itisnotallowed to change the tool and workobject during the same curve motion.

(2) Inthe default mode, you can adjust the smoothing level of the trajectory by adjusting the corner
determination threshold and smoothing error rate, to smooth the corner features in the trajectory to improve
the passability. Note that the trajectory smoothness increases as the smoothing error rate increases, but the
trajectory accuracy at the corners decreases accordingly. The curve will not pass through the original input
points. Therefore, the smoothing coefficient needs to be adjusted considering both the precision and

smoothness requirements.

Start of curve End of curve

(3) Inthe default mode, after the smoothing error rate is configured, the robot approaches the corners but

does not pass the points at corners when multiple teaching points form consecutive corners.
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Start of curve

End of curve

As the path errors at the corners cannot be guaranteed, avoid input points with excessive spacing. The
recommended spacing of input points is 1 to 10 mm. In applications with high precision requirements or
interference risk, reduce the spacing of input points and check whether the robot motion path interferes with
surrounding objects at low speed.

(4)  When using the free curve function, it is generally required that all data points be described with the
correct arm parameters. If you want the robot to automatically rotate in the shortest path, use the SlewMode
instruction to switch the current rotation mode to continuous rotation mode before performing curve motion.

For details, see the description of the SlewMode.

(5) Ifthe spacing of the two adjacent input points is smaller than the minimum specification and smaller than
the trajectory accuracy setting in the curve parameter, the previous input point will be ignored. If a previous
point is bound to a motion /0, the motion 1/0 will be transferred to a next point. If the previous point is the start
point, the start point will be retained. The next point will be ignored and its I/O will be transferred to the start
point. If the total number of I/Os of the next point exceeds the limits, an alarm occurs.

(6) The path of any point on the curve is affected by the pose and distribution of multiple input points before
and after that point. When one of the input points is changed, the curve path of multiple points before and after

that point changes.

Start of curve

X End of curve

(7)  When a breakpoint debugging is performed on a curve group, the robot ends the motion before entering
the breakpoint and stops at the target position.

A CAUTION

The motion path of the robot near the stop point will be different from the curve path during continuous

teaching or automatic running. If the Movs motion delimited by a single-step operation or a breakpoint
contains only one point, the robot performs a Movl motion instead of the Movs motion.
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Curve path with ® @
breakpoint
w(:urve path of

continuous motion

N ——
/;tan @ -

Breakpoint

Stop

(8) When the input points are close to a robot workspace boundary or a singular area, the curve path
constituted by the input points may trigger an alarm even if the input points are inside the robot workspace.
Adjust the working area or the position of the input points properly to avoid going beyond the workspace or
entering the singular area.

(9) The Movs instruction supports up to three motion 1/Os associated with the input points (one motion I/O
per point). The I/O action is triggered automatically when the robot moves near the input point.

(10) Asthe reciprocating line cannot be approximated through the free curve, the robot alarm may be triggered
when the angle of two motion paths formed by three consecutive input points is less than 0.5°.

P[0] _ ) P[]
P[2
P[0] P[2]

(11) When you specify the motion speed of the curve through the Movs instruction, be aware that the robot is
limited by motion performance and thus requires a certain distance for acceleration and deceleration when
changing the speed. When the distance the robot moves is smaller than the distance required for the robot to
change speed or multiple different desired speeds are specified within the distance for speed change, the robot
may not reach the desired speeds.

(12) When afree curve is defined as a curve group, the robot calculates the transition length of the curve path
based on the transition level of the last target teach point in the curve group. Transition level settings of input
points other than the end point are ignored.

(13) During curve transition, the maximum allowable transition length of the curve path cannot exceed half the
curve length and cannot exceed the total length of the curve segment consisting of the first or last four points.

(14) The free curve starts with the current position of the robot as the true start point of the curve, and always
approaches the start point by a motion approaching a straight line. If there is a large gap or bend angle between
the current point and the nominal start point of the curve segment to be executed, in particular, when the curve
instruction is set as the start line, an error will be occur because the motion planning conditions between the
current point and the executed curve segment are not met, for example, the arm parameters are different or a
reciprocating motion is caused. Therefore, it is recommended to move to the nominal start point of the curve
through other motion instructions before executing the curve instruction.
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Start of curve

End of curve

End of previous instruction \,
(real start of curve) \

(15) Function compatibility description

No. Function specifications

1 Teaching (single-step debugging, breakpoint debugging, etc.) and automatic modes supported

2 Motion I/O supported

3 Dynamic tracking supported

4 ECP supported

5 Nwait supported

6 Until, Offset, and self-learning vibration suppression not supported

7 All external axes remain static during free curve motion

g Free curves are not supported when the guide rail is used or when a curve workobject is bound to
the positioner

9 J6 independent axis not supported

(16) Error description

No. Description
1 Too big spacing of input points
2 Too small spacing of input points
3 Too big change in orientation of input points
4 Number of curves exceeds the limit
5 Too many input points
6 Too less input points
8 Incompatible instruction parameters or functions
9 Too large curve length
10 Too small angle between input points
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No. Description

11 Non-MOVS instructions included in curve group

b Target point associated with motion 1/O is not on the

current curve segment.

13 The true start point of the curve is incompatible.

12.4 Load Auto-Tuning

12.4.1 Function Introduction

e Theload auto-tuning function is used to obtain load parameters by running set robot motion trajectories.
It simplifies the acquisition of load parameters.

e The load auto-tuning function supports the auto-tuning of tool load (TLoad) and grip load (Load).

e Load auto-tuning is recommended when the shape of load is complex and no 3D load model is available. If
the 3D load model is available, it is recommended to use 3D software to export the load parameters.
Generally, the accuracy of the exported load parameters is higher than that obtained by the load auto-
tuning function.

12.4.1.1 Opening Load Auto-Tuning

Tool load auto-tuning: Go to "Settings" > "Installation parameters" > "Tools", select a tool other than Tool0, and
click "Load tuning" under "Mass" section to enter the load tuning interface. This can only be accessed in Edit/
Admin/Manufacturer mode.

InoRobotTP

Installation OFF
< parameters Tooll Calibration Reset E

‘ Tools

| dx- || Jre/xe |
Tool notes

; J2-/Y- J2+/Y+
Wobj Remarks View the diagram ‘ i H s

Robot holds tool (RobHold) | J3/z J[ sz

RobHold @D | Ja-/RX- | | Ja+/Rx+

Load

Arm load
mioa Tool frame (TFrame)

Environmenta X 0.000 mm Y 0.000 mm  Z 0.000
parameters

A 0.000 ° B 0.000 ° C 0.000

Auto warm-up v

12.4.1.2 Tool Load Auto-Tuning

1. Set the mass. If the load mass is known, select "YES" and enter the mass. If the load mass is unknown, select
"NO". Select "YES" and correctly set the load weight for more accuracy result.

Click."Next"to enter the trajectory setting interface.
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Load tuning X Close

Mass settings Trajectory setting
Set load mass
Is the mass known YES @ NO

Next

2. Set the auto-tuning trajectory.

1) If it is the first use of the load auto-tuning function or the robot installation method has changed, it is
recommended to click "Use recommended value" to recalculate the recommended trajectory; in other cases, it
is recommended to click "Use last value for all trajectories”, which will default to using the last successfully auto-
tuned trajectory.

6-axis robot:

Load tuning X Close
Mass settings Trajectory setting
© Trajectory 1 Trajectory 2 Trajectory 3 2z {?g}g’&gﬁef? et L2 rec\gTulgended

Trajectory start point Getcurrentpoint | | Runto start point

J1  0.000 ° J2 | 0.000 ° J3  -3.000 o
J4  0.000 ° J5 |-3.000 ° J6 | -90.000 °
Trajectory end point: Run to end point

v
J1 | 0.000 ° J2 |0.000 ° J3 |3.000 °
Previous Start tuning

e
SCARA robot:
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: L

B | & @& @ a Qo & Ssm @
Load tuning X Close

Mass settings Trajectory setting

© Trajectory 1 Trajectory 2 Trajectory 3 — {?j}g’&%‘ﬁefg rall L rec\grrunewended
Trajectory start point Getcurrent point | | Run to start point
J1 | 0.000 ° J2 0.000 ° J3  -3.000 ° I=
J4  0.000 ° J5  -3.000 ° J6 -90.000 °
Trajectory end point: Run to end point
J1 ).000 ° 2 ).000 ° )3 3.000 °

Previous Start tuning

2) You need to set 3 auto-tuning trajectories: If they have been successfully auto-tuned before, the successful
trajectories will be displayed by default; otherwise, the recommended values will be displayed.

6-axis robot trajectory requirements:

For Trajectory 1 and Trajectory 2, ensure the forearm and the axes of J3/J5 are as parallel to the ground
as possible, otherwise the auto-tuning accuracy may be affected. It is recommended to use the
recommended values as much as possible. The joint angles in the edit box can only be manually modified
in Admin/Manufacturer mode.

e Trajectory 1: For J1, J2, J4 and J6, the joint angle at the start point is identical to that at the end point. For
J3 and J5, the displacement from the start point to the end point is 6°.

e Trajectory 2: For J1 to J5, the joint angle at the start point is identical to that at the end point. For J6, the
difference between the joint angles at start point and the end point should be as large as possible.

e Trajectory 3: For J1 to J4, the joint angle at the start point is identical to that at the end point. For J5 and
J6, the difference between the joint angles at start point and the end point should be as large as possible.

A CAUTION

If a "Torque overlimit" alarm occurs during the auto-tuning process, return to the Trajectory 3 settings
interface, check "Trajectory 3 Speed", and appropriately reduce the speed value. The adjustment principle is:
Choose the highest possible operating speed without triggering a "Torque overlimit" alarm.
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Load tuning
Mass settings

© Trajectory 1 Trajectory 2

© Trajectory 3

X Close

Trajectory setting

Use recommended

Use last value for all
value

trajectories

Trajectory 3 Speed

# If a torque overrun alarm occurs during the tuning
process, the trajectory 3 speed can be reduced
appropriately.

Trajectory start point

o

J1  0.000 J2

o

J4  0.000 J5

1]l

Get current point | | Run to start point

o

0.000 ° J3  0.000
-90.000 ° J6  -90.000 °
v
Previous Start tuning

SCARA robot trajectory requirements:

It is recommended to use the recommended values as much as possible. The joint angles in the edit box
can only be manually modified in Admin/Manufacturer mode.

Trajectory 1: For J1, J2 and J4, the joint angle at the start point is identical to that at the end point. For J3,

the displacement from the start point to the end point is 50 mm.

Trajectory 2: For J1 to J3, the joint angle at the start point is identical to that at the end point. For J4, the

difference between the joint angles at start point and the end point should be as large as possible.

Trajectory 3: For J3, the joint angle at the start point is identical to that at the end point. For J1, J2 and J4,

the difference between the joint angles at start point and the end point should be as large as possible.

A CAUTION

alarm.

If a "Torque overlimit" alarm occurs during the auto-tuning process, return to the Trajectory 2/3 settings
interface, check "Trajectory 2/3 Speed", and appropriately reduce the speed value (30 by default). The
adjustment principle is: Choose the highest possible operating speed without triggering a "Torque overlimit"

Load tuning
Mass settings

© Trajectory 1 Trajectory 2

X Close

Trajectory setting

Use recommended

Use last value for all
value

© Trajectory3 trajectories

Trajectory 3 Speed

% If a torque overrun alarm occurs during the tuning
process, the trajectory 3 speed can be reduced
appropriately.

Trajectory start point

o

J1  0.000

o

J4 | 0.000

A& Thesetma

J2

J5

Get current point Run to start point

o o

0.000 J3  0.000

o

-90.000

-90.000 J6

jeneedsto begrea |9 Joint | J1:0.000
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3) Check that the recommended trajectory is reachable. You can click "Run to start point" and "Run to end
point" to see whether interference occurs on the current trajectory. If the trajectory is unreachable, adjust it
manually according to the orientation requirements of the trajectory.

6-axis robot:

It is recommended to use "Get current point" for point calculation, and the system will automatically calculate
the recommended point positions for Trajectory 1 and Trajectory 2 based on the robot installation angle and J2
joint angle. After using "Get current point", reconfirm whether the start/end points are reachable.

Load tuning X Close
Mass settings Trajectory setting
. ; : Use last value for all Use recommended
© Trajectory 1 Trajectory2 = @ Trajectory3 trajectories ‘ ‘ value ‘
Trajectory start point Get current point ‘ ‘ Runtostart point | =
J1  0.000 ° J2  0.000 ° J3  -3.000 e |E
J4  0.000 ° J5  -3.000 ° J6 | -90.000 °
Trajectory end point: Run to end point
v
J1 | 0.000 ° J2 |0.000 ° J3 |3.000 °
Previous Start tuning

Prompt

0 To ensure tuning accuracy, J1, J3, J4,
and J5 will use recommended values.
Are you sure you want to continue?

Select "OK" to use the recommended value,
or "Cancel" to use the current position angle
value.

oot |

4) If you confirm that the trajectory is reachable, switch the robot operating mode to "Auto" and click "Start

tuning".

6-axis robot:
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Load tuning

Mass settings
© Trajectory 1 Trajectory 2

100.000

Trajectory 3 Speed

Trajectory start point

J1  0.000 ¢ J2 |0.000

J4 | 0.000 °J5

SCARA robot:

© Trajectory3

Use last value for all
trajectories

X Close

Trajectory setting

Use recommended

% If a torque overrun alarm occurs during the tuning
process, the trajectory 3 speed can be reduced

appropriately.

Get current point

13

-90.000 ° J6

value
Run to start point
0.000 °
-90.000 °

Previous

Load tuning

Mass settings
© Trajectory 1 Trajectory 2

30.000

Trajectory 3 Speed

Trajectory start point

J1 -70.000 ° )2

J4  -90.000 °

© Trajectory3

3% If a torque overrun alarm occurs during the tuning
process, the trajectory 3 speed can be reduced

appropriately.

Get current point

-70.000 ° U3

Trajectory setting

Use last value forall
trajectories

0.000 °

Use recommended
value foral...

Run to start point

Previous

Start tuning

3, In the pop-up dialog, click "OK" if all conditions are met. Otherwise, click "Cancel".
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Prompt

0 Load tuning is about to start. Please
confirm:

1. The load is installed at the end of the
robot.

2. Switched to "Auto mode"

3. The robot will run at high speed. Keep
away from the robot!

o |

4, During auto-tuning, if you want to stop auto-tuning in advance, click "Stop tuning".

Load tuning in progress...

Robot running at high speed, please keep

A away

Stop tuning

5, After auto-tuning is completed, the screen displays the auto-tuning results. Click "Apply" to write the auto-
tuning results to the corresponding tool. If you want to discard the auto-tuning results, click "Return" and then

click "Yes" in the pop-up dialog.
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Load tuning X Close
Mass settings Trajectory setting

Current tuning:  Tooll

Mass: 0 kg

Center of gravity (CoG):X  0.000 mm Y | 0.000 mm Z | 0.000 mm
Orientation: A | 0.000 ° B | 0.000 ° C | 0.000 °
Intertia: IX| 0.000 kgm”2 1Y 0.000 kgm”2 1Z 0.000 kgm”"2

Reset Apply

Prompt

o The auto-tuning result has not been
applied. Do you want to leave this
page?

Exiting will result in the loss of the tuning
results.

et | D

12.4.1.3 Grip Load Auto-Tuning

1. Set the mass.
TCP mode:

In TCP mode (the selected tool number is in gripping state), the setting of workobject number is automatically
hidden.
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Load tuning X Close

Mass settings Trajectory setting

Confirmation tool

Clamping load
tool number | 10010 v

#Tips:

1. Please ensure that the parameters of the selected tool/workpiece are accurate, including the coordinate system and load of the
tool/workpiece.

2. If Tool0/Wobj0 is selected here, it means that the load is directly installed at the end of the robot.

Set load mass
Is the mass known YES @ NO

Next

ECP mode:

In ECP mode (the selected tool number is in non-gripping state), the setting of workobject number is displayed.
The tool number and workobject number must be used in pairs (to ensure mutual exclusivity between gripping
and non-gripping states). If you click "Next" with incorrect settings, a warning dialog will appear.

Load tuning X Close

Mass settings Trajectory setting

Confirmation tool

Clamping load

Clamping load : .
Tooll v workpiece | Wobjl N4
tool number number

#Tips:

1. Please ensure that the parameters of the selected tool/workpiece are accurate, including the coordinate system and load of the
tool/workpiece.

2. If Tool0/Wobjo is selected here, it means that the load is directly installed at the end of the robot.

Set load mass
Is the mass known (@) YES NO

Input mass | 0.000 kg

2. Set the auto-tuning trajectory.

1) If it is the first use of the load auto-tuning function or the robot installation method has changed, it is
recommended to click "Use recommended value" to recalculate the recommended trajectory; in other cases, it
is recommended to click "Use last value for all trajectories", which will default to using the last successfully auto-

tuned trajectory.

6-axis robot:
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Load tuning
Mass settings
© Trajectory 1 Trajectory 2

Trajectory start point

J1  0.000 ° )2
J4  0.000 ° J5
Trajectory end point:

J1 0.000 ° 1

| Q Joint

al low speed mode

X Close
Trajectory setting
- Use last value for all Use recommended
Trajectory 3 trajectories value

Get current point | | Runtostart point

0.000 ° J3  -3.000 ° I=
-3.000 ° J6 | -90.000 °
Run to end point

v
0.000 ° )3 3.000 @
Previous Start tuning

SCARA robot:

Load tuning

Mass settings

®© Trajectory 1 Trajectory 2

Trajectory start point

J1  0.000 ° )2

J4 | 0.000 ° J5

Trajectory end point:

J1

A The set mass

value needs to be grea ‘ Q Joint

© Trajectory 3

Trajectory setting

X Close

Use last value for all
trajectories

Use recommended
value

Get current point
0.000 ° J3 | -3.000
-3.000 ° J6  -90.000
0.000 ° )3 3.000
Previous

Run to start point

o

Run to end point

o

Start tuning

3) You need to set 3 auto-tuning trajectories: If they have been successfully auto-tuned before, the successful

trajectories will be displayed by default; otherwise, the recommended values will be displayed.

6-axis robot trajectory requirements:

For Trajectory 1 and Trajectory 2, ensure the forearm and the axes of J3/J5 are as parallel to the ground
as possible, otherwise the auto-tuning accuracy may be affected. It is recommended to use the
recommended values as much as possible. The joint angles in the edit box can only be manually modified
in Admin/Manufacturer mode.

Trajectory 1: For J1, J2, J4 and J6, the joint angle at the start point is identical to that at the end point. For

J3and J5, the displacement from the start point to the end point is 6°.

Trajectory 2: For J1 to J5, the joint angle at the start point is identical to that at the end point. For J6, the
difference between the joint angles at start point and the end point should be as large as possible.
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e Trajectory 3: For J1 to J4, the joint angle at the start point is identical to that at the end point. For J5 and
J6, the difference between the joint angles at start point and the end point should be as large as possible.

A CAUTION

If a "Torque overlimit" alarm occurs during the auto-tuning process, return to the Trajectory 3 settings
interface, check "Trajectory 3 Speed", and appropriately reduce the speed value. The adjustment principle is:

Choose the highest possible operating speed without triggering a "Torque overlimit" alarm.

Qe &&= @

Load tuning X Close
Mass settings Trajectory setting
© Trajectory 1 Trajectory 2 © Trajectory3 vse 'l(?;}g/(:atlgrtieefg ral vse recV%Turgended

- S — 3% If a torque overrun alarm occurs during the tuning
Trajectory 3 Speed . process, the trajectory 3 speed can be reduced

appropriately.

1]

Trajectory start point Get current point | | Run to start point

o

J1  0.000 ° J2  0.000 ° J3  0.000
J4 1 0.000 ° J5  -90.000 ° J6  -90.000 °
v
Previous Start tuning

SCARA robot trajectory requirements:

It is recommended to use the recommended values as much as possible. The joint angles in the edit box
can only be manually modified in Admin/Manufacturer mode.

e Trajectory 1: For J1, J2 and J4, the joint angle at the start point is identical to that at the end point. For J3,

the displacement from the start point to the end point is 50 mm.

e Trajectory 2: For J1to J3, the joint angle at the start point is identical to that at the end point. For J4, the
difference between the joint angles at start point and the end point should be as large as possible.

e Trajectory 3: For J3, the joint angle at the start point is identical to that at the end point. For J1, J2 and J4,
the difference between the joint angles at start point and the end point should be as large as possible.

A CAUTION

If a "Torque overlimit" alarm occurs during the auto-tuning process, return to the Trajectory 2/3 settings
interface, check "Trajectory 2/3 Speed", and appropriately reduce the speed value (30 by default). The
adjustment principle is: Choose the highest possible operating speed without triggering a "Torque overlimit"

alarm.
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Load tuning

Mass settings

Trajectory setting

Use last value for all

|e The set mass value needs to be grea ‘ Q Joint | J1:0.000

© Trajectory 1 Trajectory2 | @ Trajectory3 trajectories
Trajectory3Speed | 10000 I
appropriately.
Trajectory start point Get current point
J1  0.000 ° J2 0.000 ° J3  0.000
J4  0.000 ° J5  -90.000 ° J6  -90.000
Previous

Run to start point

X Close

Use recommended
value

o

Start tuning

4) Check that the recommended trajectory is reachable. You can click "Run to start point" and "Run to end

point" to see whether interference occurs on the current trajectory. If the trajectory is unreachable, adjust it

manually according to the orientation requi

6-axis robot:

rements of the trajectory.

It is recommended to use "Get current point" for point calculation, and the system will automatically calculate

the recommended point positions for Trajectory 1 and Trajectory 2 based on the robot installation angle and J2

joint angle. After using "Get current point", reconfirm whether the start/end points are reachable.

QO eox & 2w = @
A % ’OLO —

Load tuning

Mass settings

© Trajectory 1 Trajectory 2

Trajectory start point

J1  0.000 ° )2
J4  0.000 °J5
Trajectory end point:

J1 0.000 ° 2

© Trajectory3

Trajectory setting

Use last value forall
trajectories

Get current point

0.000 ° J3  -3.000

-3.000 ° J6  -90.000

0.000 ° J3 | 3.000
Previous

X Close

Use recommended
value

Run to start point

o

Run to end point

o

Start tuning
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Prompt

o To ensure tuning accuracy, J1, J3, J4,
and J5 will use recommended values.
Are you sure you want to continue?

Select "OK" to use the recommended value,
or "Cancel" to use the current position angle
value.

5) If you confirm that the trajectory is reachable, switch the robot operating mode to "Auto" and click "Start
tuning".

6-axis robot:

Load tuning X Close
Mass settings Trajectory setting
© Trajectory 1 Trajectory2 | @ Trajectory3 de2 {?g}g’&ﬁ‘ﬁgg el S recvc;Tu?ended ‘
Trajectory 3 Speed  100.000 ;;fcz::rghl;et?;ig:c?r; ga;r:ezcdcggsndbuer i:egdfjhciguning a
appropriately. A
Trajectory start point Get current point | | Run to start point v
J1 0.000 ° J2 0.000 ° J3  0.000 ¢
J4  0.000 ° J5 | -90.000 ° J6  -90.000 °
v

Previous ‘ ‘ Start tuning

SCARA robot:
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Load tuning X Close
Mass settings Trajectory setting
. . . Use last value for all Use recommended
© Trajectoryl = @ Trajectory2 = @ Trajectory3 trajectories Rl

# If a torque overrun alarm occurs during the tuning

Trajectory 3 Speed LU process, the trajectory 3 speed can be reduced -

appropriately. _
Trajectory start point Get current point | | Run to start point .
J1 | 0.000 ° J2 0.000 ° J3  0.000 °
J4  0.000 ° J5  -90.000 ° J6 | -90.000 °

Previous Start tuning

3, In the pop-up dialog, click "OK" if all conditions are met. Otherwise, click "Cancel".

Prompt

G Load tuning is about to start. Please
confirm:

1. The load isinstalled at the end of the
robot.

2. Switched to "Auto mode"

3. The robot will run at high speed. Keep
away from the robot!

4, During auto-tuning, if you want to stop auto-tuning in advance, click "Stop tuning".
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Load tuning in progress...

+Robotrunning at high speed, please keep
T away

Stop tuning

5, After auto-tuning is completed, the screen displays the auto-tuning results. Click "Apply" to write the auto-
tuning results to the corresponding load. If you want to discard the auto-tuning results, click "Return" and then
click "OK" in the pop-up dialog.

Load tuning @ Load tuning complete s
Mass settings Trajectory setting
Current tuning:  Load1l
Mass: 1 kg
Center of gravity (CoG):X = -3.930 mm Y | 0.000 mm Z | -127.504 mm
Orientation: A 0.000 ¢ B | 0.000 ° C | 0.000 °
Intertia: IX| 0.000 kgm”2 1Y 0.000 kgm”2 1Z 0.000 kgm”2

12.4.2 Notes

1. Ensure that the zero point of the robot is set correctly before performing load auto-tuning.

2. The accuracy of load auto-tuning is affected by the warm or cold state of the robot. It is recommended to
perform load auto-tuning after the robot is warmed up and the temperature is stable. The auto-tuning in
the cold state may result in poor auto-tuning accuracy.

3. If the robot is a new robot, or is not warmed up, a collision detection alarm may occur. In this case, you can
temporarily disable the collision detection function if the auto-tuning trajectory does not collide with the
surrounding environment and people. After auto-tuning is completed, enable the collision detection
function manually again.

4. 6-axis robot trajectory requirements:
(1) For Trajectory 1 and Trajectory 2, ensure the forearm and the axes of J3/J5 are as parallel to the ground
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as possible, otherwise the auto-tuning accuracy may be affected. It is recommended to use the
recommended values first when conditions allow. If the recommended values are not reachable, it is
recommended to change the angle of J1 and J2 at the current position of the robot, and use the "Get
current point" function to calculate the recommended angle for Trajectory 1 and Trajectory 2. If none of
the above conditions can be met, adjust according to the trajectory orientation requirements. The joint
angles in the edit box can only be manually modified in Admin/Manufacturer mode.

(2) When setting the auto-tuning trajectory, ensure that the angle difference between the start point and
end point of Trajectory 2 for J6, and the angle difference between the start point and end point of
Trajectory 3 for J5/J6 is large, preferably greater than 90°. If the angle difference is small, the auto-tuning
error increases. It is recommended to use the default recommended values when conditions allow. (3) If
the robot arm Arm3 is equipped with a load on arm, correctly set the load on arm parameters or remove
the load on arm from Arm3 before performing load auto-tuning.

5. SCARA robot trajectory requirements:
(1) The joint angles in the edit box can only be manually modified in Admin/Manufacturer mode.
(2) When setting the auto-tuning trajectory, ensure that the angle difference between the start point and
end point of Trajectory 2 for J4, and the angle difference between the start point and end point of
Trajectory 3 for J1/J2/J4 is large, preferably greater than 90°. If the angle difference is small, the auto-
tuning error increases. t is recommended to use the default recommended values when conditions allow.
(3) If significant shaking of the robot occurs during the auto-tuning process, first correctly identify the
inertia ratio in the servo background; (4) The accuracy of the load auto-tuning results is related to the
dynamics model. When the ratio of actual-to-rated load mass is greater than 20%, the load mass error is
generally within 20%, and the center of mass error is generally within 25%.

6. Custom speed operations for each trajectory should be used when a "Torque overlimit" alarm occurs, and
the value set should not be too small when in use;

7. The center of mass of the load should be sufficiently far away from the flange. For loads with small
eccentricity, the error in auto-tuning results is often large.

8. If the load mass is known, it is preferred to enter the mass.

9. When performing grip load auto-tuning, you need to select the tool that grips the load. Ensure that the
"TFrame" and "TLoad" parameters are correctly set. Otherwise, errors occur in the auto-tuning results.

10. When load auto-tuning is performed, all tasks except static tasks must be stopped.
11. If an emergency occurs during auto-tuning, press an emergency stop button to stop the motion.

12. When auto-tuning of tools/workobjects are performed, all tasks will return to the start line except for
clearing the motion trajectory.

12.5 Independent Axis Function

12.5.1 Overview

The independent axis function allows an axis in the robot system to perform independent motion without being
affected by other axes. When the independent axis function is enabled for a certain axis, the motion of this axis is
affected only by the series of independent axis instructions (IndXXX). After the independent axis rotates for
multiple turns, you can reset it to the normal axis by instruction IndReset. Also, you can control the multi-turn
value of this independent axis.

Target axis that can be set as an independent axis has no hard limit. For the 6-axis robots, only the J6 axis can be
set as an independent axis. The external axis whose transmission mode is set to "rotation-rotation" can be set as
an independent axis.
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12.5.2 Function Introduction

See the instruction manual for details of the independent axis instructions.
Function 1: Switch the independent axis to speed mode and move it

IndCMove MechUnit, Axis, Speed, [Acc] [Dec]; This instruction commands an axis in the mechanical unit to move
at constant speed.

Function 2: Detect whether the independent axis reaches specified speed

Wait IndSpeed MecUnit Axisl; This instruction checks whether an axis in the mechanical unit reaches the
planned speed.

Function 3: Switch the independent axis to normal mode

Instruction Description

o This instruction resets an axis in the mechanical unit
IndReset MecUnit, Axis, Old;
to the normal mode.

This instruction switches the independent axis to the
IndReset MecUnit, Axis, RefPos, Direction; normal mode. The number of turns of the axis is

adjusted according to RefPos and Direction.

This instruction switches the independent axis to the
IndReset MecUnit, Axis, RefNum, Direction; normal mode. The number of turns of the axis is

adjusted according to RefNum and Direction.

& CAUTION

e When the IndReset instruction is executed, the current independent axis and normal axis must not be in
motion. After executing the IndCMove instruction at zero speed, pause for 0.2 seconds to ensure the
correct state is achieved. For the external axis with poor performance, pause for a longer time to ensure
that the axis stops completely.

e Forthe IndCMove instruction, the speed must be greater than or less than 0 so that the independent axis
can move. During motion, you can detect whether the independent axis reaches the specified speed by
using the IndSpeed instruction. To end continuous rotation of independent axes, set the speed of the
axis to 0 by using the IndCMove instruction. After the axis stops rotation, you can reset the independent
axis using the IndReset instruction to switch it back to a normal axis.

Function 4: Monitoring and quick reset of the independent axis

-421-



Function Application

@ (ld a
Mechanical unit
£ Robot
Joint frame v/ Tool[0] v
Wobj[0] Vv Load[0] Vv

Mechanical lock

Orientation alignment

L Track

Joint frame v/

() Singularity crossing

Homing

I Independent axis reset I

Mechanical unit

Robot

A

Independent axis configuration

Axis name

J6

Isindependent axis

active
NO

Joint angle

0.000

Reset mode

No reset v

Selct..

You can quickly view and reset the independent axis state on the axis control panel.

12.5.3 Steps

1. Configure the servo parameters (620N servo not supported).

For the external axis, you need to configure the servo parameter according to the following table.

Parameter

Description

Setting value

HOA-36

Encoder multi-turn overflow fault

selection

1: Enabled

2. Configure the robot controller.

The interface for configuring the robot independent axis is as follows. Only the last axis of the 6-axis robot

can be set as an independent axis. Set the "Support for independent axis" parameter to "YES". Set the limit

of the independent axis as needed. The unit is the number of turns. After the "Support for independent

axis" parameter of J6 axis is set to "YES", the original joint limit is changed to the independent axis limit. To
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make the independent axis configuration take effect, save the configuration in emergency stop state and

restart the robot controller.

< Peripheral
configuration . Mechanical
g Robot Type: Robot unit name Robot
Fieldbus switch
settings
Mechanical conversion
Address Dase-woI g U.UUU [VRVIVIV] v.uuv [YRVIVIV] [VRVIVIV] [VRVIVIV]
allocation a
1/0 mapping
settings
Guide rail name v
IRLink settings
Parameter name Value Range
Mechanicgl unit J6 supports indepe... = No {No, Yes} =
configuration
Independentaxis n... =g -100.000 [-300.000, 0]
Project No. 4 _ nd 4 . — v
configuration ndependent axis p... -Q 100.000 [0,300.000]
- Forced configuration Independent axis configuration

The following is the interface for configuring the independent axis function for external axes. Only the
external axis whose transmission type is set to "rotation-rotation" can be set as an independent axis. Set
the "Support for independent axis" parameter to "YES". Set the limit of the independent axis as needed.
The unit is the number of turns. After the "Support for independent axis" parameter is set to "YES", the
original joint limit is changed to the independent axis limit. To make the independent axis configuration

take effect, save the configuration in emergency stop state and restart the robot controller.

< Peripheral
configuration . Dual-axis rotary Mechanical .
g Robot Type: positioner unit name RotDev_2Axis
Fieldbus switch
settings RotDev_2Axis
Mechanical conversion  J1 axis properties J2axisprop < »
Address
allocation Get current point as zero point
1/0 mappin —
settingzp : Parameter name Value Range =
Servo drive 660N {620N,660N,680N}
IRLink settings
Servo drive mode Position mode {Position mode}
Mechanical unit Motor shaft properties  Rotation axis {Rotation axis}
configuration
Transmission mode Rotation-Rotation {Rotation-Rotation}
A v
Pro’?a N°.' + - Physical transmiss... =q30.000 [0.01, 1000]
configuration
- Forced configuration | | Independent axis configuration
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Peripheral
< configuration b Type: Dual-axis rotary Mechanical RotDev 2Axis
Robot YP&: positioner unit name =
Fieldbus switch
settings RotDev_2Axis
Mechanical conversion  J1axis properties J2axisprop < »
Address = . ’ .
allocation Arrival error 10000 [100, 100000] =
1/0 mapping Arrival time (ms) 20 [3,100]
settings
Current limit% 300 [100, 300]
IRLink settings Average load rate% 100 [50, 100]
) ) Support for indep... =gqNo {No, Yes}
Mechanical unit =
configuration Independent axis ... -G -100.000 [-999999.999, 0] -
Project No. e _ Independent axis ... =g 100.000 [0,999999.999]
configuration
- Forced configuration Independent axis configuration

3. Instructions for use

1) Independent axis configuration takes effect after the robot controller is restarted.

2) After the independent axis function is enabled for a normal axis, you need to switch the normal axis to
the independent axis and the position mode to the speed mode in the static state of the robot before
continuous rotating motion. After that, the robot ignores the position of the independent axis in the point
data when executing motion instructions of non-independent axes.

3) A new IndCMove instruction can be executed immediately before the speed specified in the first

IndCMove instruction is reached. If a new IndcMove instruction is executed immediately before the
execution of the previous instruction is completed, the new instruction immediately overwrites the
previous instruction.

4) If the program is stopped or the robot is disabled during continuous rotational motion of an
independent axis, the axis will stop. When the program is resumed, the independent axis is started
automatically.

5) If the program returns to the start line by user manually or due to other conditions, the independent axis
is automatically reset and returns to the normal mode. (The effect is equivalent to executing the
instruction IndReset MecUnit, Axis,Old.)

6) If the power is lost during continuous rotating motion of the independent axis, the axis properties of the
robot will remain unchanged after power-on again. The independent axis is automatically reset to the
normal mode. If the independent axis has a large joint angle upon power loss, the joint angle will be reset
upon power-on again.

7) Before executing the IndRest instruction, make sure axes other than the independent axis arrive at the
specified position or speed.

8) In single-step motion, when the IndcMove instruction is executed, the independent axis starts and
pauses as the program starts and pauses. When the program is in the running state, the independent axis
also runs. When the program stops, the independent axis also stops.

9) When the motion trajectory of the robot contains an independent axis, if the program is paused and the
independent axis is reset to a normal axis, the trajectory recovery will not be performed.

10) When the program is finished, the independent axis stops.

4. Jogging and teaching
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» When an active independent axis exists, the axis motion function cannot be used, and teaching cannot
be performed. If you need to teach an axis, execute the IndReset instruction, or reset all active
independent axes to normal axes in the axis control panel.

= When a certain joint is configured as an independent axis, the position limit of the joint is modified to
the position limit of the independent axis. When this axis exceeds the original joint limit, the inverse
kinematics fails when the joint is involved. Before teaching, clear the multi-turn value of the axis in the

axis control panel.

12.5.4 Notes

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The target axis to be set as an independent axis must not have a hard limit.

If an external axis is configured as an independent axis, functions not supported by the external axis are

not supported by the independent axis either.

. The trajectory recovery function is not available to joints set as independent axes.

.If ajoint is switched to the independent axis state, the points of the joint can be acquired, but the acquired

points cannot be reached.

. If ajoint is switched to the independent axis state, the joint will not return to zero.
. The independent axis function cannot be used with the ECP function.

. When an active independent axis exists, the self-learning vibration suppression function is not supported.

When the "SLVSNode level" parameter is used, all instructions are configured with a self-learning level.
This is mutually exclusive with the independent axis unless this parameter is set to "OFF".

. When the J6 axis is configured as the active independent axis, high trajectory precision feature is

automatically turned off.

. When the angle of a joint configured as an independent axis is greater than the original joint limit, the

"Move to point" operation results in a prompt that the point exceeds the limit range. When the CP

instruction is executed, it prompts that inverse kinematics cannot be performed.
The independent axis function does not support the use of eccentric tools.
When the robot is in dynamic tracking state, independent axis instructions are not supported.

When an active independent axis exists, the teaching function is not supported unless all the independent
axes are reset to normal axes.

If a coordination axis is configured as an independent axis and the coordination function is enabled, the

coordination effect may not be satisfying. This is not recommended.
The independent axis function is not supported for 620N servo drives.

After the independent axis is reset, the trajectory is cleared. If the independent axis reset is triggered in the
stop state, the program runs from the yellow cursor line when it is restarted and the preceding trajectory is

cleared.

For the IR-R60-210S5-E1N, IR-R60-210S5, IR-R60-210S5-E1ZY, IR-R80-210S10-E1N, and IR-R80-210S5-E1ZY
series robots, their axes cannot be configured as independent axes.

When the joint angle exceeds the joint threshold of the axis before it is configured as an independent axis,
the joint angle is only used as a reference. When the joint angle is very large, it will be reset to a reasonable

value after the controller is powered on again.

Do not take points when the joint angle is very large. When the axis pulse of the start, intermediate, and
target points of the motion instruction exceed 2147480000, the motion instruction cannot be executed.
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19. If the J6 axis of the robot is in the independent axis state and does not move, the position of the J6 axis
changes slightly due to axis coupling when the J5 axis moves.

12.6 Current Protection and Temperature Rise Protection

12.6.1 Current Protection

12.6.1.1 Application Scenario

By default, the motion parameters of each robot model are factory default. When the motion efficiency on the
application site cannot meet the requirements, you can adjust the motion parameters of the robot. For example,
you can appropriately increase the motion speed and acceleration on the setting page.

When debugging the motion parameters, pay attention to the percentage of the average load rate and of the
current.

e When the rate is too high, the robot generates warnings and alarms to protect the motor and reducer.

e When you have adjusted the motion parameters and do not want to generate warnings or alarms, you can
appropriately increase the "global limit coefficient" and "local limit coefficient" to reduce the percentage.

& CAUTION

Increase the coefficient moderately since excessive increase will reduce the performance and life of the motor

and reducer.

Description of parameters of the current protection function:

Real time value of average load rate

: — — = Average load rate
Average load rate protection threshold*Global average [oad rate [imit coefficient*Local average load rate

limit coefficient

Real-time current value
= Current rate
Current protection threshold*Global current limit coefficient*Local current limit coefficient
Max current value
= Max current rate

Current protection threshold*Global current limit coefficient*Local current limit coefficient
e Toset the global current limit coefficient, go to "Settings" > "More" > "Motion parameter" > "Axis
parameter settings" > "Current limit".
e Tosetthe local current limit coefficient, use the MaxTrqgLmt instruction.

e Toview the real time percentage of the current, go to "Monitor" > "More" > "Work condition monitor" >
"Current".
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e Toview the real time percentage of the maximum current, go to "Monitor" > "More" > "Work condition
monitor" > "Current". During robot motion, the current changes quickly and is not easy to view. Therefore,
the maximum percentage is provided to allow users to view the maximum history value.

12.6.1.2 Monitoring and Debugging Method

You can monitor the percentage of the average load rate and of the current in the "Work condition monitor"

page.

Do £ & ,’QJVUO = (@&
LO

< Work condition

monitor Reset
’ Current Current (Current value percentage) Max value percentage
Average load J | | 0.00 80.03%
rate

2 (S ) 000 123.14%
Overload rate ! ;

S (I | 000 138.29%
Overheat rate

UM ] 0.00% 25.10%

J5 |, 0.00° 235.56%

J (@ ] 0.00% 29.25%

< Work condition

monitor Reset
Current Overload rate (Current value percentage) Max value percentage
Average load J1 (D | 27.78¢ 27.78%
rate

2 (B | 27.78% 27.78%
Overload rate ‘ i

;3 [l | 27.78¢ 27.78%
Overheat rate

J (B | 27.78¢ 27.78%

J5 |0 | 27.78¢ 27.78%

Jo (D | 27.78% 27.78%

A CAUTION

For the current, in addition to the current value percentage, the maximum value percentage is also displayed
to record the historical maximum current. You can reset the value by clicking the "Reset" button.

The percentage is divided into the following three levels.
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Level Safe Alarm DANGER

Average load rate/Set
threshold

0to 100% 100% to 110% Above 110%

Current/Set threshold 0to 110% 110% to 130% Above 130%

The above thresholds are applicable after the robot is warmed up.

The current detection needs to last for 30 ms. A warning or alarm can be triggered only when the threshold
is exceeded for 30 ms consecutively. An alarm will also be triggered when the instantaneous current is too
high, at which time the maximum current value may not have exceeded 130%.

Awarning or alarm can be triggered only when the average load rate exceeds the threshold for 30s
consecutively.

Debugging principles:

Ensure that the percentage of the average load rate and of the current is in the "Safe" state.

When in the "Warning" state, a system warning is triggered, but the robot does not stop. In this case, the
current parameters can still be used.

When in the "Danger" state, a system alarm is triggered and the robot is disabled and stops. In this case,
adjust the motion parameters to return them to the safe range.

In particular, if you need to adjust motion parameters in applications where efficiency is required, without
causing warnings or alarms due to too high average load rate or current, you can appropriately increase
the "global limit coefficient" and "local limit coefficient" to reduce the percentage. It should be noted that
in this case the performance and life of the motor and reducer are compromised. It is recommended that
debugging be carried out under the guidance of the manufacturer.

A low ambient temperature may cause an average load rate alarm. Warm up the robot before use.

12.6.1.3 Setting the Limit Coefficient

You can set the global limit coefficient of all axes through the software interface. Also, you can set the local limit

coefficient of a certain axis in the program.

Characteristics:

Switch: Only when both the master switch and the sub-switch for a particular axis are switched on,
continuous detection of an axis is performed. If the master switch is turned on while the sub-switch for a
particular axis is turned off, the detection of the axis is not possible.

Value: The global limit coefficient and local limit coefficient act together. Multiplying the two together acts
on the threshold value.

To configure the global limit coefficient through the software interface, go to "Settings" > "More" > "Motion

parameters" > "Axis parameter settings" > "Current limit / Average load rate limit".

You can configure the local limit coefficient using AvgCurLmt/MaxTrgLmt instructions.

1. Configuration through software interface

Only the Manufacturer user can configure the current protection-related parameters.

Detection switch: Once turned on, all motion detection takes effect; and once turned off, no detection is

performed. By default, it is turned on.

Configuration value: Set the global limit coefficient. The value is in percentage, which is 100% by default.
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< Motion
parameters

Teach parameter
settings

Run parameter
settings

Axis parameter
settings

Collision
detection

Self-learning
vibration control

Closed loop
vibration control

Tracking error

Activate @)

J1 100 %
J3 100 %
J5 100 %

Joint

Arrival error

J2 100

J4 100

J6 100

Arrival hold time

%

%

%

Current limit

Averagelo <

Refresh

>

< Motion
parameters

Teach parameter
settings
Run parameter

settings

Axis parameter
settings

Collision
detection

Self-learning
vibration control

Closed loop
vibration control

Tracking error

Activate @)

J1 100 %
J3 100 %
J5 100 %

| Q Joint

Arrival error

J2 100

J4 100

J6 100

Arrival hold time

%

%

%

Current limit

Averagelo |«

Refresh

2. Configuration through instructions

You can dynamically configure a single axis through instructions.

You can flexibly and conveniently turn off/on single-axis detection and adjust the detection threshold in a certain

section of the robot program.

(1) AvgCurLmt

Function: Configures average load rate limit

Description: Sets whether to enable the average load rate detection and sets the average load limit parameters

in the program. This instruction is applicable to a single axis, or to all axes.

Format: AvgCurLmt (Enable,AxisNo,ratio);

Parameters:

e Enable: Specifies whether the instruction is active or not by integer data. 1: Active; 0: Inactive

e AxisNo: Specifies the axis number with integer data Special case: You can use "0" to make all axes the

object.
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e ratio: Specifies the local limit coefficient of the single-axis average load rate with integer data. The unit is
1% and the value range is 1 to 150. If Enable is "0", this parameter is invalid.

Properties of the detection switch:

1) The detection switch on the setting interface of the teach pendant defaults to "Open", and the default setting
will be restored when the robot restarts.

2) The detection switch for each single axis in the instruction defaults to "True", and the default local limit
coefficient for a single axis is 100. In the following conditions, the default parameters are restored:

e Therobot restarts.

e The program is executed from the beginning (stop and start again from the beginning).
e Switch programs or exit programs (excluding Call).

e Savethe program.

e Switch between manual and auto modes.

(2) MaxTrgLmt
Function: Configures the maximum torque limit (current limit)

Description: Sets whether to enable the current detection and sets the current limit parameters in the program.
This instruction is applicable to a single axis, or to all axes.

Format: MaxTrgLmt (Enable,AxisNo,ratio);
Parameters:
e Enable: Specifies whether the instruction is active or not by integer data. 1: Active; 0: Inactive

e AxisNo: Specifies the axis number with integer data Special case: You can use "0" to make all axes the
object.

e ratio: Specifies the local limit coefficient of the single-axis current with integer data. The unitis 1% and the
value range is 1 to 150. If Enable is "0", this parameter is invalid.

Properties of the detection switch:

1) The detection switch on the setting interface of the teach pendant defaults to "Open", and the default setting
will be restored when the robot restarts.

2) The detection switch for each single axis in the instruction defaults to "True", and the default local limit
coefficient for a single axis is 100. In the following conditions, the default parameters are restored:

e Therobot restarts.

e The program is executed from the beginning (stop and start again from the beginning).
e  Switch programs or exit programs (excluding Call).

e Savethe program.

e Switch between manual and auto modes.

12.6.2 Temperature Rise Protection
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12.6.2.1 Application Scenario

When the robot works in harsh conditions (short cycle time, heavy load, large motion duty cycle) or when the
ambient temperature is high, it can easily cause overheating of core components such as the motor and reducer,
shortening the service life of the robot. This function provides temperature protection for the robot by predicting

the steady state temperature and real-time temperature.
The supported robot models are as follows:
e Models with imported V4R24C1SPC1 and subsequent versions.
e Large-size 6-axis robot models (= 35 kg): All supported.
e  SCARA models: All standard SCARA 2.0 models, 20kg, and 50kg models.

e Small-size and medium-size robot models (< 35 kg): All models except the newly developed 12kg2000 and
35kg1850 this year.

For models supported by the current version, if the function is blocked after loading a backup file from a

previous version, contact the manufacturer for assistance.

12.6.2.2 Software Interface and Function Description

(1) Overheat rate/overload rate

< Work condition
monitor Reset
Current Overload rate (Current value percentage) Max value percentage
Average load J1 | | 27.78 27.78%
rate

2 | 27.78% 27.78%
Overload rate

3 [ | 27.780 27.78%
Overheat rate

J (D ] 27.78¢ 27.78%

J5 (D | 27.78 27.78%

J6 [ | 27.78% 27.78%

A& Project compilation completed, 1p | Q Joint |J1:0.000
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< Work condition
monitor

Current

Average load
rate

Overload rate

Overheat rate

Overheating rate (Current value

J1

J2

J3

Ja

J5

Jé

percentage)

| |
| |

|Q Project compilation completed, 1p | Q Joint |J1:0.000

Function

Software interface

Overview

Description

Overheat/overload rate
monitor

Monitor/Work condition
monitor

This function is used
to dynamically
indicate the overheat
rate and overload
rate of each axisin a
visual bar graph.

1. Parameter definition:

Steady-state
temperature prediction

Overload rate =
Temperature alarm

threshold

Real-time
temperature prediction

Overheat rate -
Temperature alarm

threshold

2. Alarm (warning)
condition:

Warnings/alarms are generated
when running program
instructions.

= Motor/Reducer overload
warning: The overload rate
exceeds 90% for 30s

continuously.

= Motor/Reducer overheat
warning: The overheat rate
exceeds 90% for 10s

continuously.

= Motor/Reducer overheat
alarm: The overheat rate
exceeds 100% for 10s
continuously.

3. Inthefollowing
situations, the joint axes do not
support the overheat rate
(overheat rate is 0):
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Function Software interface Overview Description

= The corresponding axis's
servo parameter HO004 is
2312.2.

= The corresponding axis's
servo parameter HOB66 is 0.

= The mechanical lock is
enabled.

(2) Ambient parameter settings

TO

Qo & & 402 @

LO

< Installation

parameters 3# Note: 1. When temperature calibration is not performed, the "Work condition monitor >
Overheat rate” function will be automatically turned off. If this function is needed,
Tools please calibrate the temperature. Before calibration, please ensure that the robot is
powered off for at least 4 hours.
2. After the encoder temperature calibration is completed for the first time, calibration
Wobj is not required again in case of system flashing or upgrade. In case of motor encoder
replacement, calibration is required again.
Load
Ambient temperature:  25.000 °C
Arm load Temperature around the robot manipulator, 5°C to 40°C

Environmental Status:Calibrated

parameters . .
Temperature calibration

Auto warm-up J1: -25 J2: -25 J3: -25 J4: -25 J5: -25 J6: -25

Refresh

Function Software interface Description Note

Set the ambient
temperature/perform
temperature calibration

1. Thereal-time
calculation of the
overload rate is affected
by the set ambient
temperature and robot
operating conditions.
Therefore, setting the
ambient temperature

correctly facilitates

Go to "Installation This function is used to

accurate calculation of

parameters" > set the ambient

the overload rate.

"Environmental temperature and perform

parameters". temperature calibration. |,

The real-time
calculation of the

overheat rate is affected
by whether temperature
calibration is performed. If
the temperature is not
calibrated, the overheat
rate will be set to 0
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Function

Software interface

Description

Note

automatically and no
overheat warning or
alarm will occur. If
necessary, ensure that the
robot is powered off at
least 4h before
calibration. After the
ambient temperature is
set correctly, check
"Temperature calibration"
and click "Save". After the
temperature calibration is
done for the first time,
thereis no need to
recalibrate during
subsequent robot flashing
and upgrading. After the
motor encoder is
replaced, recalibration is
required.

(3) Overheat/Overload rate protection switch

Go to "Settings" > "More" > "Motion parameters" > "Axis parameter settings" > "Temperature rise protection".

Function

Software interface

Description

Overheat/Overload rate protection

Go to "Settings" > "More" > "Motion

parameters" > "Axis parameter

This function is used to enable and
disable the overheat rate/overload

switch settings" > "Temperature rise .
. rate warnings/alarms.
protection".
(4) GetEncoderTemper instruction
Function Description Format Parameter Return value
This instruction is
used to obtain the
current encoder
temperature.
1. Inthefollowing
situations, the Double type. An
Get the current q ’ alarm occurs when
temperature encoder GetEncoderTemper |index: Specifies an the encoder
: : temperature is valid: | ; :
information of the (index) axis of the robot. temperature of the it
encoder The servo parameter h axis is wrong.
HOB66 (encoder
temperature) is not
0 and HO004
(encoder version) is
not 2312.2.
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Function

Description

Format

Parameter

Return value

2. Thisinstruction
can only be used in
robot models that
support the
temperature rise
protection function.
Otherwise, the error
code -505 will be
returned. If the input
axis number is
incorrect (not
between 1 and 8),
the error code -404
will be returned..

3. About encoder
temperature and
related alarms:

Encoder overheat
alarm: The real-time
encoder
temperature
exceeds the encoder
temperature
warning threshold
for 10s continuously.
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13 Robot Alarms and Handling Method

Error code Description Cause Solution
Initialization failed (Reboot ed 1. PF file creation or Restart the controller and check if the
nitialization failed (Reboot require . :
0x0001 o g opening failed. error is fixed. If not, please contact the
after error is fixed)
2. PF file parsing failed. | manufacturer.
Starting teach pendant The teach pendant Restart the controller and check if the
0x0002 communication failed (Reboot thread was not started | error is fixed. If not, please contact the
required after error is fixed) properly. manufacturer.
i . L The vision .
Starting vision communication o Restart the controller and check if the
. i .| communication thread s
0x0003 failed (Reboot required after error is error is fixed. If not, please contact the
] was not started
fixed) manufacturer.
properly.
o o The DSP .
Starting internal communication o Restart the controller and check if the
) ] communication thread o
0x0004 thread failed (Reboot required after error is fixed. If not, please contact the
o was not started
error is fixed) manufacturer.
properly.
Automatic and manual function The ARM scheduling Restart the controller and check if the
0x0005 module scheduling failed (Reboot | thread not started error is fixed. If not, please contact the
required after error is fixed) properly. manufacturer.
o ) ) The interpolation Restart the controller and check if the
Starting interpolation test failed o
0x0006 ) o thread not started error is fixed. If not, please contact the
(Reboot required after error is fixed)
properly. manufacturer.
1. Configuration file
Opening EtherCAT communication | €Tor. 1. Check if the EtherCAT connection
0x0007 failed (Reboot required after erroris | 9 EtherCAT slave does | Status is abnormal.
fixed) not match system 2. Contact the manufacturer.
configuration.
1. Failed to open
parameter
0X0008 Opening parameter configuration configuration file. System configuration file error, please
X
file failed 2 Parameter contact the manufacturer.
configuration file was
corrupted.
. Check the program for syntax errors.
0x0009 Decoding error Program syntax error .
For details, see the output bar.
The program line Check if the line where the blue cursor
0x000A Program line invalid number sent by the is located exceeds the program range
or reselect the start line number.
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Error code

Description

Cause

Solution

teach pendant is out of

range.

0x000B

Instruction reading error

The wait time exceeds

the set range.

1. Check wait conditions.

2. Reset the wait time.

0x000C

Instruction reading error

1. The teaching
program was
corrupted.

2. The teaching
program does not
meet the

specifications.

1. Rewrite the teaching program.

2. Check the teaching program.

0x000D

Nested call of subroutine not
allowed

Nested call of
subroutine occurs.

Check if the Call instruction is nested
to subroutines.

0x000E

Motion instruction decoding error

Motion instruction

decoding error

Check the teaching program.

0x000F

Configuration file operation failed

1. Configuration file
save failed.

2. Configuration file
restore failed.

1. Restore to the factory defaults and
power on again.

2. Power off and restart.

0x0011

Creating coordinate interpolation
thread failed

1. Creating coordinate
interpolation thread
failed.

2. The internal test
function is not open.

1. Replace hardware.

2. Update software.

0x0012

Jump instruction failed

Point data calculation
error exists in the

Jump instruction.

Reselect a teaching point.

0x0013

IR-Link initialization failed (Reboot
required after error is fixed)

1. The number of IR-
Link slaves was

configured incorrectly.

2. The sequence of IR-
Link slaves was
configured incorrectly.

Reconfirm the IR-Link configurations.

0x0014

Saving teaching program failed

The memory card is
loose or not

recognized.

Check the memory card.
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Error code Description Cause Solution
Motion module communication DSP software running .
0x0015 Power on the controller again.
error error
DSP software running .
0x0016 Enable error Power on the controller again.
error
) DSP software running )
0x0017 Internal program running error Power on the controller again.
error
0x0018 Homing failed Homing motion failed | Perform homing again.
The enablement of the | Check whether the system isin
0x0019 Enablement lost ] .
running state is lost. enabled state.
Change servo parameters using
The set parameters do | operating panel or software. If the
0x001A Servo parameter error detected not match the actual | actual parameters do not match the
servo parameters. factory defaults, replace the motor or
servo.
1. System busy.
1. Restart the controller.
0x001B Error getting motion state 2. Motion firmware
2. Contact the manufacturer.
damaged.
) . . The PLC configuration ) )
The configuration failed, the PLC i . Check that the PLC configuration
] L o conflicts with the
0x001C configuration is in conflict with the parameters match the actual controller
i actual controller
actual cabinet type. model.
model.
The secondary development version
Some functions are affected ) number and the robot secondary
) Old version PLC ]
0x001D because of old version of PLC ] ) development version number do not
) ) configuration
configuration. match, please contact the
manufacturer.
The planned servo
o position and the
Error verifying planned servo System fault, please contact the
0x001E - o encoder feedback
position and feedback position . manufacturer.
position are
inconsistent.
Errorin synchronizin
Position synchronization error o y & | 1. Restart the controller.
0x001F (Reboot ired aft is fixed) position between
eboot required after error is fixe
q controller and servo. 2. Contact the manufacturer.
Robot not allowed to start whenin | The robot is moving o
0x0020 Restart the robot after it is stopped.

motion.

when started.
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Error code

Description

Cause

Solution

0x0021

Parameter passing in error (Reboot
required after error is fixed)

The parameters passed
in are incorrect.

Check the basic system settings.

0x0022

Command line not found

The line number
entered is out of range.

Select acommand line that is running.

0x0023

Point data not found

No pointis defined.

Check whether a point is defined.

0x0024

Inverse kinematics error

This point is a singular
point of the robot.

Modify the coordinate of this point.

0x0025

Point data coordinate error

The frame values

exceed the range.

Get a point again.

0x0026

Armtype in MOVL/MOVC cannot be
changed.

Armtype in MOVL/
MOVC/JUMPL cannot
be changed.

Get a point again or add a joint
transition point.

0x0027

V parameter out of range

The V parameter
exceeds the range
(1-100).

Modify the V parameter.

0x0028

Z parameter out of range

The Z parameter
exceeds the range
(0-5).

Modify the Z parameter.

0x0029

TOOL parameter out of range

The TOOL parameter
exceeds the range
(0-15).

Modify the Tool parameter

0x002A

Wobj parameter out of range

The Wob parameter
exceeds the range
(0-15).

Modify the User parameter.

0x002B

ACC parameter out of range

The ACC parameter
exceeds the range
(1-100).

Modify the Acc parameter.

0x002C

until parameter out of range

The I/O number
exceeds the range
(0-255).

Modify the Until In parameter.

0x002D

Pallet parameter error

PNo,i,j and k of Pallet
(PNo,i,j,k) are greater
than or equal to 0.

Modify the Pallet parameter.

0x002E

Pallet not defined

The pallet number is
not defined.

Define the pallet before use.
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Error code Description Cause Solution
The Repeat parameter .
0x002F Repeat parameter error Modify the Repeat parameter.
exceeds the range.
) ) Errorininstruction Check the running instructions and
0x0030 Running decoding error i . ) i i
parsing during running | modify them according to the prompts.
The jog motion
0%0031 Inverse kinematics calculation error | destination is out of 1. Check the step of jog motion.
X . . .
in CART the motion space orin | check the direction of jog motion.
singularity.
The jog motion
0X0032 Inverse kinematics calculation error | destination is out of 1. Check the step of jog motion.
X . . .
in TOOL the motion space orin |2 check the direction of jog motion.
singularity.
The jog motion
00033 Inverse kinematics calculation error | destination isout of |1 Check the step of jog motion.
X . . . .
in Wobj the motion space orin |2, check the direction of jog motion.
singularity.
The value of Tool load
0x0034 Tool load parameter out of range parameter is out of Modify the Tool load parameter.
range.
The value of load
0x0035 Load parameter out of range parameter is out of Modify the load parameter.
range.
Arm load parameter .
0x0036 Arm load parameter out of range Modify the arm load parameter.
out of range
) The parameter setting | Check that the set parameter meets
0x0038 Parameter setting error .
valueisoutof range. |therange.
The API
0X0039 APl initialization failed (Reboot communication thread | 1- Restart the controller.
X
required after error is fixed) was not started 2. Contact the manufacturer.
properly.
Authentication failure, system is not | Fail to authenticate the
0x003A . . Contact the manufacturer.
available. hardware encryption.
) The MC module )
0x003B MC module process does not exist. Update the servo firmware.

process does not exist.
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Error code Description Cause Solution
The robot system
parameters are reset
(configuration file
loading/factory
Robot system parameter reset, . .
0x003C settings restore/ Power on the controller again.
please restart the controller.
memory card
formatting/system
upgrade/system
degrade).
o The soft float
Exception initializing soft float
parameter
0x003F parameters, please restart the o Restart the controller.
initialization is
controller.
abnormal.
. L Balancer parameter
Failed to initialize balancer . ) Import the correct balancer
0x003d initialization failed on
parameters parameters.
startup.
. ) ) System diagnostics is . )
0x0040 System diagnostics trigged triozed No action required, clear the message.
rigged.
1. Restart the controller.
. Failed to mount )
0x004B Failed to mount memory card 2. Reinstall the memory card.
memory card.
3. Replace the memory card.
. Duplicate port or IP
0x004C Duplicate port or IP address Change port or IP address.
address
o Ethernet Check the network connection and
0x004D Ethernet communication error o .
communication error | retransmit the data.
Multiple Ethernet
o terminals are Check whether multiple terminals are
0x004E Network is disturbed.
connected to one connected to the same controller.
controller.
o Network o
Network communication port o Check the network communication
0x004F . . communication open | .
opening failed ] ) instructions.
instruction error
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Error code Description Cause Solution
1. Memory card is not
inserted.
2. Poor contact with
memory Card.
0X0050 M d not identified Check system hardware; restart the
X emory card not identifie ;
y 3. Memory card is controller.
damaged.
4.Memory card has a
problem with the
power-on initialization.
EtherCAT
0x0051 EtherCAT disconnected communication is Check EtherCAT communication.
disconnected.
) ] IR-Link is disconnected ) o
0x0052 IR-Link disconnected ) Check IR-Link communication status.
after connection.
) The interval between
Too short interval between start and ) ]
0x0053 start and pause istoo | Restart operation.
pause
short.
Failed to acquire vision
0x0054 Failed to acquire vision feature feature values while Failed to acquire vision feature values
X
values executing the while executing the instruction.
instruction.
The program may have
) o ) ) Check the command syntax of the
0x0055 Decoding not finished instruction symbols or .
edited program.
syntax errors.
The robot has no
. Restart the system or check the DSP
0x0056 Robot type error associated type .
) firmware.
firmware.
0X0057 FPGA firmware loading error FPGA firmware error or | Restart the system or check the FPGA
X
(Reboot required after error is fixed) | startup exception firmware.
0X0058 DSP firmware loading error (Reboot | DSP firmware error or | Restart the system or check the DSP
X

required after error is fixed)

startup exception

firmware.

-442-




Robot Alarms and Handling Method
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0x0059

System error after mode change

After switching to the
play mode, it was
detected that the
project was not
properly compiled or
the configuration file
was not completed

properly.

Internal system error, please contact
the manufacturer.

0x005A

I/O parameter setting error

Error setting 1/0
parameters

Check the I/0 parameter settings.

0x005B

IP address error

Error getting or setting
IP address

Check the network connection.

0x005C

Teach pendant has no authority to
configure IR-Link.

The secondary
development platform
has been configured
with IR-Link.

Use the current configuration, or
cancel the secondary development
configuration.

0x005D

Shared memory mapping error

Shared memory
mapping error
between robot and
PLC.

Contact the technical support.

0x005E

(User-defined alarm 0)

The system triggered a
user-defined alarm 0.

Check the user alarm 0.

0x005F

(User-defined alarm 1)

The system triggered a
user-defined alarm 1.

Check the user alarm 1.

0x0060

(User-defined alarm 2)

The system triggered a
user-defined alarm 2.

Check the user alarm 2.

0x0061

(User-defined alarm 3)

The system triggered a
user-defined alarm 3.

Check the user alarm 3.

0x0062

(User-defined alarm 4)

The system triggered a
user-defined alarm 4.

Check the user alarm 4.

0x0063

(User-defined alarm 5)

The system triggered a
user-defined alarm 5.

Check the user alarm 5.

0x0064

(User-defined alarm 6)

The system triggered a
user-defined alarm 6.

Check the user alarm 6.

0x0065

(User-defined alarm 7)

The system triggered a
user-defined alarm 7.

Check the useralarm 7.
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i The system triggered a
0x0066 (User-defined alarm 8) ) Check the user alarm 8.
user-defined alarm 8.
. The system triggered a
0x0067 (User-defined alarm 9) ] Check the user alarm 9.
user-defined alarm 9.
i The system triggered a
0x0068 (User-defined alarm 10) ] Check the user alarm 10.
user-defined alarm 10.
i The system triggered a
0x0069 (User-defined alarm 11) ] Check the user alarm 11.
user-defined alarm 11.
) The system triggered a
0x006A (User-defined alarm 12) ) Check the user alarm 12.
user-defined alarm 12.
i The system triggered a
0x006B (User-defined alarm 13) ] Check the user alarm 13.
user-defined alarm 13.
] The system triggered a
0x006C (User-defined alarm 14) ) Check the user alarm 14.
user-defined alarm 14.
) The system triggered a
0x006D (User-defined alarm 15) ) Check the user alarm 15.
user-defined alarm 15.
The robot entered the | Check the position of robot and the
0x006E Interference zone 0 alarm ) ] ]
interference zone 0. settings of interference zone 0.
The robot entered the | Check the position of robot and the
0x006F Interference zone 1 alarm ] ] ]
interference zone 1. settings of interference zone 1.
The robot entered the | Check the position of robot and the
0x0070 Interference zone 2 alarm . . .
interference zone 2. settings of interference zone 2.
The robot entered the | Check the position of robot and the
0x0071 Interference zone 3 alarm . . .
interference zone 3. settings of interference zone 3.
The robot entered the | Check the position of robot and the
0x0072 Interference zone 4 alarm . ) .
interference zone 4. settings of interference zone 4.
The robot entered the | Check the position of robot and the
0x0073 Interference zone 5 alarm . ) ]
interference zone 5. settings of interference zone 5.
The robot entered the | Check the position of robot and the
0x0074 Interference zone 6 alarm . . .
interference zone 6. settings of interference zone 6.
The robot entered the | Check the position of robot and the
0x0075 Interference zone 7 alarm ) ) .
interference zone 7. settings of interference zone 7.
The robot entered the | Check the position of robot and the
0x0076 Interference zone 8 alarm

interference zone 8.

settings of interference zone 8.
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The robot entered the | Check the position of robot and the
0x0077 Interference zone 9 alarm ) ) .
interference zone 9. settings of interference zone 9.
The robot entered the | Check the position of robot and the
0x0078 Interference zone 10 alarm ) ) ]
interference zone 10. | settings of interference zone 10.
The robot entered the | Check the position of robot and the
0x0079 Interference zone 11 alarm . ) ]
interference zone 11. | settings of interference zone 11.
The robot entered the | Check the position of robot and the
0x007A Interference zone 12 alarm . . .
interference zone 12. | settings of interference zone 12.
The robot entered the | Check the position of robot and the
0x007B Interference zone 13 alarm . . .
interference zone 13. | settings of interference zone 13.
The robot entered the | Check the position of robot and the
0x007C Interference zone 14 alarm . ) .
interference zone 14. | settings of interference zone 14.
The robot entered the | Check the position of robot and the
0x007D Interference zone 15 alarm . ) ]
interference zone 15. | settings of interference zone 15.
The systemisin data
0x007F Data stream mode not closed Close the data stream mode.
stream mode.
The emergency stop Release the emergency stop and clear
0x0080 Emergency stop alarm
button was pressed. the alarm.
The reverse movement
0x0081 No reverse movement data found data has been Terminate the reverse movement.
executed.
The port number is not
. within the range or the
0x0082 Port number closing error Check the port number.
port has not been
opened.
Excessive peripheral
0x0083 TCP port overflow TCP application Close unused TCP connections.
connections.
The APl channel is
occupied by other
o ] applications for a long ]
APl communication processing ; ) Close or reduce the previous API
0x0084 time or the previous o
error o application processes.
APl application
processing is blocked
due to fault.
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. The arc start point is Add other motion instructions before
0x0085 Arc trajectory uncontrollable ) . .
uncertain. and after the arc instruction.
The version of the
Version information mismatch, use |teach pendant or Use a teach pendant or InoRobotLab
0x0086 software that matches the InoRobotLab does not | that matches the version of the
controller version match the version of | controller.
the controller.
0x0089 IP address conflict IP settings conflict. Reconfigure IP.
) ) o The file system on the
File system not identified in the . Reformat the memory card on the
0x008A memory card is
memory card . teach pendant.
incorrect.
) ) The controller failsto | Optimize the connection between the
0x008B Reading servo parameter failed
read servo parameters. [ servo and the controller.
0x008C Parameter out of range Parameter out of range | Set the parameters within the range.
Configured I/O is
0x008D Illegal I/O configuration controlled by a PLC or [ Reconfigure 10.
does not exist.
) The set 1/0 lacks the I/
0x008E Illegal /O setup operation Check the 1/0 control.
O control.
1. Check that the electric screwdriver
Failed to send screw servo firmware matches with the
locking startu
0x008F I/O does not exist & P controller.
parameters to the
servo. 2. Clear parameters and restart the
system.
1. Check that the electric screwdriver
Failed to send screw servo firmware matches with the
locking startu
0x0090 Failed to start tightening & P controller.
parameters to the
servo. 2. Clear parameters and restart the
system.
1. Check that the electric screwdriver
Failed to read screw servo firmware matches with the
0x0091 Failed to stop electric screwdriver | locking status from the | controller.

Servo.

2. Clear parameters and restart the
system.
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0x0092

Failed to read screw tightening

parameters

Failed to read screw
locking setting
parameters from the

servo

1. Check that the electric screwdriver
servo firmware matches with the
controller.

2. Clear parameters and restart the
system.

0x0093

Failed to read screw tightening
parameters

Failed to read screw
locking setting
parameters from the
servo

1. Check that the electric screwdriver
servo firmware matches with the
controller.

2. Clear parameters and restart the
system.

0x0094

Failed to write screw tightening
parameters

Failed to write screw
locking setting
parameters to the

servo.

1. Check that the electric screwdriver
servo firmware matches with the
controller.

2. Clear parameters and restart the
system.

0x0095

Screw data display failed

Failed to obtain screw
locking display data
from the servo

1. Check that the electric screwdriver
servo firmware matches with the
controller.

2. Clear parameters and restart the
system.

0x0096

Failed to reset screw tightening
count

Failed to write a screw
tightening counter
clearing flag to the

Servo.

1. Check that the electric screwdriver
servo firmware matches with the
controller.

2. Clear parameters and restart the
system.

0x0097

Failed to get thread for servo error

Failed to get thread for
servo error

Restart the robot.

0x0098

Failed to start loosening

Failed to send screw
removal startup
parameters to the
Servo

1. Check that the electric screwdriver
servo firmware matches with the

controller.

2. Clear parameters and restart the

system.

0x0099

Failed to write screw loosening
parameters

Failed to write screw
removal setting
parameters to the
servo.

Check the electric screwdriver servo
firmware matches with the controller.

0x009A

Failed to read screw loosening

parameters

Check the electric screwdriver servo

firmware matches with the controller.
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Failed to obtain screw
removal setting data
from the servo.
. i Fallback point setting | Set the fallback point for screw
0x009B Fallback point setting out of range ) o
out of range loosening within the range.
. o ] There are errors in the
Failed to initialize tracking process .
0x009C dat tracking process data | Check for parameter errors.
ata
or the system is busy.
The restoration of
) ) original task trajectory )
Interrupt operation ended. Failed to Reset the start line/return to the start
0x009D o ) was abnormally ] ) ]
restore the original task trajectory ) ) line or resynchronize the projects.
terminated, causing
the restoration to fail.
1. Check if interrupt triggers occur too
The interrupt queue rapidly, overwhelming task processing
has been saturated by | capacity.
0x009E Interrupt queue overflow L
pending interrupt 2. Return to the start line or
tasks. synchronize the project to clear the
interrupt tasks.
Failed to restore to the
pre-interrupt waypoint . .
) . o ) Restore to the pre-interrupt waypoint
0x009F Interrupt exit position deviation upon exit, due to L .
L. . during interrupt exit sequence.
missing restoration
instruction execution.
OX00A0 TCP port for reading and writingis | The TCP port is not Make sure that the TCP port is properly
X
not open. open. connected.
Standard network
communication is used
) o ) ) Use the command CNVVIOSION OFF to
Dynamic network communication | while dynamic .
0x00A1 close the dynamic network
port not closed network T
L communication.
communication is not
closed.
The conveyor number
is incorrect or the
) Reset the conveyor number or camera
0x00A2 Conveyor error or camera pixel error [ transfer data type of
] data transfer type.
the camerais
incorrect.
Dynamic vision coordinates
0x00A3

conversion error
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Error converting Check that the pixels sent from vision
dynamic vision pixels | equipment are correct, otherwise the
to camera frame. camera needs to be recalibrated.
There is no reverse
0x00A4 No reverse movement data found Clear the error.
movement data.
The command before
o . arc motion is not Movj
Lack of motion instructions before ] Ensure that the command before the
0x00A5 ) ) or Movl. (This appears ] )
arcinstruction ) ) arc command is not Movj or Movl.
in only the single-step
teaching.)
The file does not exist ) ) )
o . . Check that the file exists or the file
0x00A6 Specified file not found or thefile pathiis .
] path is correct.
incorrect.
The relevant files do
not exist during the
] ] o ) k Internal system error, please contact
0x00A7 Error saving diagnostic information | process of saving
) i the manufacturer.
diagnostic
information.
The relevant files do
) ) ) not exist during the Check that the USB device is normal;
Error exporting diagnostic ) o )
0x00A8 . . process of exporting otherwise it is an internal system error,
information ) i
diagnostic please contact the manufacturer.
information.
1. There are too many
files (including folders) o
) ) 1. Delete excessive files and ensure the
in the /media/sdcardl/ ] ) i
The number of files exceeds the number of files+folders in a single
0x00A9 Folder. .
limit or the SD card is out of space. folder is not greater than 100.
2. Thereis no
] o o 2. Clean up the SD card.
insufficient remaining
space on the SD Card.
Failed to send buffer
0x00AA Pause buffer data sending failed data when going from | Restart from stop.
pause to start.
Multitasking number is
0x00AB Multitasking number does not exist. | written incorrectly or | Check the task number.
in the wrong range.
G . The multitasking
Multitasking number incorrect or o
0x00AC i number is incorrect or | Check the task number.
occupied .
has been occupied.
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The system is busy; the 1. Re-run the XQT command to check
. . that it runs normally.
task is already running
) . ) ) or has been restarted; |2. Stop the current multitasking and
0x00AD Multitasking creation failed . )
task 0 was started start it again.
undef n?n—remote /0 3. Switch to remote I/O permissions
permissions. and restart task 0.
) o The hardware is not )
Failed to open or close the position Check the hardware connections and
0x00AE ) ) connected or the servo ] )
latching function ] servo configuration.
is not ready.
OXO0AF Failed to call the controller debug | The controller debug | Check that the configuration of the
X
function function module failed. | controller debug switch is correct.
The system is busy or
0x00BO Failed to set load parameters the parameter is out of | Reset or check the parameter.
range.
1. The input serial port
number is out of range. ) )
1. Check that the input serial port
2. With the serial port | number is within the range.
0x00B1 Serial port or baud rate error not. closed, a-nother 2. Close the serial port via the close
serial port with the ] ) ] )
instruction and open a serial port with
same number but ] ) )
. i new baud rate via the close instruction.
different baud rate is
opened.
. Modbus read-write .
0x00B2 Modbus parameter read-write error i } Update the software version.
execution failed
Failed to open or write
) ) ) the program file where | Re-modify it or update the software
0x00B3 Failed to modify P variable ) ) )
the P variable is version.
located
The communication
Abnormal network communication: | between the robot and ) )
0x00B4 ) ] ] Reestablish the connection.
Client and server connection error | the target device has
been interrupted.
The network was
disconnected while the
OX00BS Abnormal network communication: | robot was sending Check that the network connection is
X

Robot sending data error

data or there was an
error while

transmitting data.

normal
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0x00B6

Orientation correction calculation

error

Wrong tool was
selected or the
alignment position is a

singularity.

1. Check that the tool selection is

correct.

2. Check that the position that the
robot needs to align with is not a
singularity.

0x00B7

Error in switching station program

in Modbus mode

In Modbus mode, the
station program is
switched when the
current station
program is not
stopped.

Set the current station program to the
stop state, and then switch the station
program.

0x00B8

Supply voltage error

The system suddenly
loses power during
operation.

Clear the alarm.

0x00B9

Illegal InoRobShop axis
configuration

The number or type of
axes configured by
InoRobShop does not
match the actual
condition.

1. Reconfigure the correct axis in
InRobShop.

2. In InoTeachPad, go to Set > System >
Others > Clear PLC-CFG and clear the
PLC configuration (Note: The built-in
PLC program will also be cleared).

0x00BA

Error selecting multiple programs in

Modbus mode

In Modbus mode,
multiple station
programs are selected
simultaneously.

Select only one program.

0x00BB

Network disconnected during
motion in teach mode under teach

pendant control.

When the robot is
under the control of
teach pendant and
operating in teach
mode, it is detected
that the network
connection between
the teach pendant and
the controller is
disconnected.

Clear the alarm after reconnecting the
teach pendant and the controller.

0x00BC

Read-write serial port not open

The read-write serial

port is not opened.

Open the serial port by configuring the
controller parameter or by executing
the open instruction.

0x00BD

P variable cannot be changed
before a program is selected or
when the program is running.

P variable cannot be
changed before a
program is selected or

Select a program or make sure that the
robot is stopped.
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when the program is
running.
Client-server
Client-server communication communication )
0x00BE ) ) ) Check the network connection.
timeout, network connection lost timeout, network
connection lost
Peer server shutdown,
Peer server shutdown, network .
0x00BF ) network connection Open the server.
connection lost
lost
One or more servo o
J1 servo parameter error detected Reboot the robot after modifying the
0x00C0 . o parameters of J1 are
(Reboot required after error is fixed) wrong servo parameter values.
wrong.
One or more servo .
J2 servo parameter error detected Reboot the robot after modifying the
0x00C1 ) o parameters of J2 are
(Reboot required after error is fixed) wrong servo parameter values.
wrong.
One or more servo o
J3 servo parameter error detected Reboot the robot after modifying the
0x00C2 ) o parameters of J3 are
(Reboot required after error is fixed) wrong servo parameter values.
wrong.
One or more servo o
J4 servo parameter error detected Reboot the robot after modifying the
0x00C3 . o parameters of J4 are
(Reboot required after error is fixed) wrong servo parameter values.
wrong.
One or more servo o
J5 servo parameter error detected Reboot the robot after modifying the
0x00C4 . o parameters of J5 are
(Reboot required after error is fixed) wrong servo parameter values.
wrong.
One or more servo .
J6 servo parameter error detected Reboot the robot after modifying the
0x00C5 . o parameters of J6 are
(Reboot required after error is fixed) wrong servo parameter values.
wrong.
. Robot software version .
Robot software version and servo . Upgrade the servo version to match
0x00CB ] and servo version do
version do not match. the robot software.
not match.
1. MC not connected.
1. Check the protocol type, IP address,
i . 2. The format of the and port number set by the peer PLC,
0x00CC The MC failed to read the M register.

feedback message
from the peer device is
incorrect.

and confirm the address and port
number set by the robot end.
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0x00CD

The MC failed to write the M register.

1. MC not connected.

2. The format of the
feedback message
from the peer device is

incorrect.

1. Check the protocol type, IP address,
and port number set by the peer PLC,
and confirm the address and port
number set by the robot end.

0x00CE

The MC failed to read the D register.

1. MC not connected.

2. The format of the
feedback message
from the peer device is

incorrect.

1. Check the protocol type, IP address,
and port number set by the peer PLC,
and confirm the address and port
number set by the robot end.

0x00CF

The MC failed to write the D register.

1. MC not connected.

2. The format of the
feedback message
from the peer device is
incorrect.

1. Check the protocol type, IP address,
and port number set by the peer PLC,
and confirm the address and port
number set by the robot end.

0x00D0

Failed to set servo acceleration

parameter

Failed to set servo

acceleration parameter

Check the servo module status

0x00D1

Failed to recover system
configuration profile

Failed to recover
system configuration
profile

Re-save the configuration file or restart
the robot.

0x00D2

P variables are not allowed to be
modified in play mode or during
program execution.

P-variable was
modified in play mode
or during program
execution under the
remote Modbus

control.

Stop the program and switch to teach
mode before modifying the P variable.

0x00D3

Failed to modify P variable

Failed to modify P
variable in memory or
failed to modify P
variable in file.

1. Try to modify again.

2. Check that the GP variable to be
modified exists in the file.

3. Update the software version.

4, Contact the manufacturer.

0x00D4

Configured 1/0 program does not

exist.

Configured I/O
program does not

exist.

Check that the configured I/O program
file exists.

0x00D5

The length of data sent by the peer
device exceeds the limit.

The length of the data
sent by the peer device
exceeds the limit when

Reduce the length of data sent by the
peer.

-453-




Robot Alarms and Handling Method

Error code Description Cause Solution
communicating via
socket or serial port.
The BRD variables
0X00D6 The BRD variables entered under entered under Modbus | Check the range of BRD values set via
X
Modbus control are out of range. control are out of Modbus.
range.
1. Try to modify the P variable again.
0x00D7 The calculated P value is illegal. Internal system error
2. Contact the manufacturer.
The arm parameter of
) o ) Check the arm parameter of the
0x00D8 Theinput P value s illegal. the entered P variable )
o entered P variable.
isillegal.
L . . GetCurPoint .
GetCurPoint instruction failed to get | . ) ) Reduce the frequency of GetCurPoint
0x00D9 ) instruction failed to get | . ) )
current location. ) instruction calls as appropriate.
current location.
Under the remote
control, the motion
was interrupted in auto
mode. When the
motion was restarted,
it was detected that 1. Manually move the robot to the
the difference between | . s
Start position deviates too much . Interrupt position.
0x00DA ¢ th tion int ¢ ” the current position
rom the motion interrupt position. ;
ptp and the interrupt 2. Return to the start line of the
position exceeds the program and run the program again.
following thresholds:
SCARA robot: 5° 5° 500°
3° (any joint angle); 6-
axis robot: 5° 5°5°5°5°
5°.
) ) Failed to clear
0x00DB Failed to clear trajectory data . Contact the manufacturer.
trajectory data
Failed to write the o )
) ) ) Optimize the connection between the
0x00DC Failed to write servo parameters servo parameters into
servo and the controller.
the controller
1. The target point of
direct motion exceeds |1. Check the range of the target point
0x00DD Direct motion point not reachable | the limit. and whether the target pointis a

singular point.
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2. The target point of
direct motion is a
singular point.

0x00DE

Encoder multi-turn value has been

cleared, please restart.

The encoder multi-turn
value is too large and is
cleared when the
encoder is zeroed. A
reboot is required.

Restart the controller.

0x00DF

Periodic synchronization error

between FPGA and servo

The servo version is
incorrect, please
update the servo
firmware.

Update the servo firmware.

0x00EO

SN mismatch between drive and

encoder (motor)

1. The encoder voltage
is too low.

2. The battery is not
connected during
power-off.

1. Replace the encoder cable; replace a
new battery with matching voltage.

2. Set the parameter "Absolute
encoder reset enable" to 1 to clear the
fault.

0x00E1

Bus undervoltage

1. The main circuit
power supply voltage
is low.

2. The power supply
voltage drops during
operation.

3. The power cord does
not meet the
specifications.

4. Main circuit powder
supply dropout.

5. Controller fault.

1. Check the voltage and stability of the
power supply, replace or regulate the
power supply.

2. If the voltage is normal, check the
voltage at the air-break switch. If it is
low, check if the power cord meets the
specifications and replace it if

necessary.

3. Reduce operating speed.
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1. The voltage input to
the main circuitistoo | 1. Replace or adjust the power supply
high. according to the following
.| specifications: 220V-240V+10% (198V
2. The power supply is
unstable or affected by t0 264V).
lightning. 2. Connect a surge protection device
3. The motor s in and then SWIt'Ch ?n the main CII’.CUIt
abrupt deceleration and' control circuit p0\'/ver supplies
status and the again. If the fault persists, replace the
0x00E2 Bus overvoltage . . servo drive.
maximum braking
energy exceeds the 3. After confirming the input voltage of
energy absorption the main circuit is within the specified
value. range, increase the acceleration/
4The bus voltage deceleration time if the operating
. conditions allow.
sampling value
deviates greatly from [ 4. Contact the technical support.
the measured value. 5. Replace the controller.
5. Controller fault.
Mains power supply is | Check if the power supply system is
0x00E3 Main circuit open unstable with voltage |stable and if there are fluctuations in
fluctuations. the voltage range.
Controller and drive power
0x00E4 Controller fault Replace the controller.
undervoltage
Controller and drive power
0x00E5 Controller fault Replace the controller.
overvoltage
Abnormal brake and /O power
0x00E6 Controller fault Replace the controller.
supply
A power loss was
detected by the servo
. module, but not by the | Ensure the stability of the power
O0x00E7 System power detection error
controller module, and | supply and restart the system.
the power detection
module is faulty.
The power under current operating )
. o The controller power is )
0x00E8 conditions exceeds the limit of the Reduce the operating speed.

controller.

insufficient.
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0x00ES

Dedicated action execution failed

1. The current
dedicated action is not
activated.

2. No dedicated

actions are configured.

3. The executed action
is not in the safety
zone.

4. The dedicated I/O
setup failed.

1. Check whether the dedicated action
function is activated.

2. Check whether dedicated actions
are used incorrectly or whether related
dedicated actions have been

configured.

3. Check whether the executed action
is within the safety zone.

4. Check whether the /O related to the
action is normal.

0xO00EA

Power supply phase loss alarm

See servo user guide.

See servo user guide.

0x00FO0

J1 axis encoder battery alarm

1. The encoder voltage
is too low.

2. The battery is not
connected during
power-off.

1. Replace the encoder cable; replace a
new battery with matching voltage.

2. Set the parameter "Absolute
encoder reset enable" to 1 to clear the
fault.

0x00F1

J2 axis encoder battery alarm

1. The encoder voltage
is too low.

2. The battery is not
connected during
power-off.

1. Replace the encoder cable; replace a
new battery with matching voltage.

2. Set the parameter "Absolute
encoder reset enable" to 1 to clear the
fault.

0x00F2

J3 axis encoder battery alarm

1. The encoder voltage

is too low.

2. The battery is not
connected during
power-off.

1. Replace the encoder cable; replace a
new battery with matching voltage.

2. Set the parameter "Absolute
encoder reset enable" to 1 to clear the
fault.

0x00F3

J4 axis encoder battery alarm

1. The encoder voltage
is too low.

2. The battery is not
connected during
power-off.

1. Replace the encoder cable; replace a
new battery with matching voltage.

2. Set the parameter "Absolute
encoder reset enable" to 1 to clear the
fault.

0x00F4

J5 axis encoder battery alarm

1. The encoder voltage

is too low.

2. The battery is not
connected during
power-off.

1. Replace the encoder cable; replace a
new battery with matching voltage.

2. Set the parameter "Absolute
encoder reset enable" to 1 to clear the
fault.
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1. The encoder voltage | 1. Replace the encoder cable; replace a
is too low. new battery with matching voltage.
0x00F5 J6 axis encoder battery alarm 2. The batteryisnot | 2. Set the parameter "Absolute
connected during encoder reset enable" to 1 to clear the
power-off. fault.
The encoder
0x00F6 J1 axis encoder overtemperature temperature is too Cooling
high.
The encoder
0x00F7 J2 axis encoder overtemperature temperature is too Cooling
high.
The encoder
0x00F8 J3 axis encoder overtemperature temperature is too Cooling
high.
The encoder
0x00F9 J4 axis encoder overtemperature temperature is too Cooling
high.
The encoder
0x00FA J5 axis encoder overtemperature temperature is too Cooling
high.
The encoder
0x00FB J6 axis encoder overtemperature temperature is too Cooling
high.
1. The servo SDO )
. 1. Try to save the acceleration
channelis not smooth. .
OXOOFC Failed to set servo acceleration parameters again.
X 2.Theservohasa
parameter 2. Contact the manufacturer to update
hardware or software
the servo software.
fault.
The file system is
OX00FD Failed to recover system corrupted, or the Try to save the acceleration
X
configuration profile internal channel of the | parameters again or restart the robot.
system is damaged.
. Ensure that no project compiling errors
) o Failed to return to the ]
0x00FF Failed to return to the starting line o are returned and all files are present,
starting line
then sync and retry.
The battery level of the | Connect the battery to the external
E1 external shaft encoder battery
0x01F0 external shaft encoder | shaft and restart the controller and

low alarm

istoo low or the

external shaft.
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external shaft is not
connected to the
battery.

0x01F1

E2 external shaft encoder battery

low alarm

The battery level of the
external shaft encoder
is too low or the
external shaft is not
connected to the
battery.

Connect the battery to the external
shaft and restart the controller and
external shaft.

0x01F2

E3 external shaft encoder battery
low alarm

The battery level of the
external shaft encoder
is too low or the
external shaft is not
connected to the
battery.

Connect the battery to the external
shaft and restart the controller and
external shaft.

0x01F3

E4 external shaft encoder battery
low alarm

The battery level of the
external shaft encoder
is too low or the
external shaft is not
connected to the
battery.

Connect the battery to the external
shaft and restart the controller and
external shaft.

0x01F4

ES external shaft encoder battery
low alarm

The battery level of the
external shaft encoder
is too low or the
external shaft is not
connected to the
battery.

Connect the battery to the external
shaft and restart the controller and
external shaft.

0x01F5

E6 external shaft encoder battery
low alarm

The battery level of the
external shaft encoder
is too low or the
external shaft is not
connected to the
battery.

Connect the battery to the external
shaft and restart the controller and
external shaft.

0x01F6

E1 external shaft encoder
overtemperature alarm

The temperature of the
external shaft encoder
is too high.

Cut off the power supply to the

external shaft and check if the encoder

temperature is abnormal.

O0x01F7

E2 external shaft encoder

overtemperature alarm

The temperature of the
external shaft encoder
is too high.

Cut off the power supply to the

external shaft and check if the encoder

temperature is abnormal.
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The temperature of the | Cut off the power supply to the
E3 external shaft encoder )
0x01F8 external shaft encoder |external shaft and check if the encoder
overtemperature alarm ] . .
is too high. temperature is abnormal.
The temperature of the | Cut off the power supply to the
E4 external shaft encoder ]
0x01F9 external shaft encoder |external shaft and check if the encoder
overtemperature alarm ) . .
is too high. temperature is abnormal.
The temperature of the | Cut off the power supply to the
ES external shaft encoder i
0x01FA external shaft encoder |external shaft and check if the encoder
overtemperature alarm ] . .
is too high. temperature is abnormal.
The temperature of the | Cut off the power supply to the
E6 external shaft encoder )
0x01FB external shaft encoder |external shaft and check if the encoder
overtemperature alarm . . .
is too high. temperature is abnormal.
] L The communicationis | Connect the sensor correctly and
Zero point calibration sensor ) ]
0x01FC o interrupted or check the connection for any
connection interrupted .
unstable. abnormalities.
) . o The communication is | Connect the sensor correctly and
Failed to reset zero point calibration | . ]
0x01FD interrupted or check the connection for any
sensor
unstable. abnormalities.
Failed to open zero point calibration | The system failed to ) .
Ox01FE ) . Re-calibrate the axis.
serial port open the file.
Failed to set zero point calibration | The system failed to . .
O0x01FF ) ] ] Re-calibrate the axis.
serial port parameter set terminal attributes.
Failed to close zero point calibration | The system failed to i )
0x0200 ) ) Re-calibrate the axis.
serial port close the file.
) ) The system failed to
Failed to send motion segment i ) ) ]
0x0201 ] ] ) send information to Re-calibrate the axis.
number for zero point calibration
DSP.
Workobject and tool both in The workobject and ) ) )
o ] i Avoid setting both the workobject and
gripping state or both in non- tool are both in .
0x0202 o i ) ) the tool to clamping state or non-
gripping state during zero point clamping state or both ] ) )
T ] ) clamping state in the settings.
calibration in non-clamping state.
] o . Zero point calibration . )
Zero point calibration function ) Disable bus function before
0x0203 ) ) ) is performed when bus ] ) o
conflicted with bus function L performing zero point calibration.
functionis enabled.
Serial portin program
0x0204 Zero point calibration serial port has been opened Use the CloseCom instruction to

conflicted with program serial port

disable the opened serial port.
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through OpenCom
instruction.
) ] ) Serial port has been
Program serial port conflicted with ) ) ) ) ) )
0x0205 L . opened for zero point | Exit the zero point calibration function.
zero calibration serial port ] ) )
calibration function.
0X0206 Failed to set the soft limit during The robot is in motion |Re-calibrate or manually set correct
X
zero point calibration state. system joint soft limits.
The host controller
0x0207 Zero point calibration serial port not | software misjudged Restart the host controller software
X
opened that the sensor is and then calibrate.
connected.
) ) The directory to be Replace the directory name to be
0x1001 Duplicate directory )
created already exists. | created.
) The current created
Memory operation error, parent ) Replace a path and recreate a
0x1002 ) ) directory has no ]
directory does not exist. i directory.
parent directory.
The directory to be .
) ) Refresh the directory and check
0x1003 Renamed directory does not exist. | renamed does not ) .
) whether the directory exists.
exist.
) ) The directory to be Refresh the directory and check
0x1004 Deleted directory does not exist. ) . .
deleted does not exist. | whether the directory exists.
Error sending directory (not a The directory to be .
) ] Refresh the directory and check
0x1005 directory or the directory does not | sent to the upper . .
) o whether the directory exists.
exist) computer isillegal.
Memory error and path error in ) Refresh the file and check the creation
0x1006 T Error creating path
creating file path.
] ) The file to be renamed | Refresh the file and check whether the
0x1007 Renamed file does not exist. ) ] )
does not exist. file exists.
0x1008 Deleted file does not exist or the The directory to be Refresh the file and check whether the
X
path does not exist. deleted does not exist. [ file exists.
The given path to the file does not | The given created file . .
0x1009 ) . Check the creation path for legality.
exist. path isillegal.
) What is to be sent is Check on the handheld teach pendant
0x100A Non-file sent ] ] o
not afile. whether the object to send is a file.
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) ) Check on the handheld teach pendant
) What is to be sent is ] )
0x100B Non-directory sent . whether the object to send is a
not a directory. )
directory.
Frame sequence error
0x100C Frame sequence error in the process of Resave or open the file.
sending a large file.
1. The hand-held box is
) 1. For any error due to abnormal
o o not closed according ) ) )
The device is not functioning ) operations, please actively disconnect
. ) to normal operation .
0x100D properly and is actively . the network cable. 2. For abnormality,
) s;2. The network is ] ] )
disconnected from the network. ] check the error causes in conjunction
disconnected ] o
with the existing error codes.
abnormally.
. ) Time format setting Set the time according to correct
0x100E Time format setting error
error format.
System time
0x100F System time correction error calculation circuit Check the current network connection.
error
) ] RTC external batteries | Replace batteries or check the current
0x1010 RTC time correction error .
do not exist or are low. |hardware.
Misoperation during Perform copy operations again by
0x1011 Copy error . . .
file copying referring to the user manual.
Misoperation during Perform cut operations again by
0x1012 Cut error ) . .
file cutting referring to the user manual.
0x1014 File encryption failed Error encrypting file Try to encrypt the file again.
o ) ) Ensure the teach pendant and the
0x1015 Unknown communication code Version mismatch ) )
controller match in version.
1. Check whether the network cable is
properly plugged in or has poor
Ethl lineis not
0x1016 Eth1 physical link down ) contact.
working.
2. Hardware failure, contact the
manufacturer.
1. Check whether the network cable is
properly plugged in or has poor
Eth2 lineis not
0x1017 Eth2 physical link down contact.

working.

2. Hardware failure, contact the
manufacturer.
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0x1018

Controller fan 1 error

FAN1 blocked

1. Check if there are foreign objects
blocking FANL1 in the front chamber of
the cabinet, which prevents the fan
from running.

2. The fan itself is faulty, replace it with
anew fan.

0x1019

Controller fan 2 error

FAN2 blocked

1. Check if there are foreign objects
blocking FAN1 in the front chamber of
the cabinet, which prevents the fan
from running.

2. The fan itself is faulty, replace it with

a new fan.

0x101A

The temperature on the top of the

controller is too high.

ST1 ambient
temperature exceeds
60°C.

1. Check whether FAN1 in the front
chamber operates normally and
whether the dust-proof cotton of the
fan cover is seriously blocked.

2. Check whether there are any
components with abnormal
temperature in the front chamber. The
temperature control switch
automatically resets when the ambient
temperature drops to 45+ 5°C.

3. The temperature control switch is
faulty, replace it with a new one.

0x101B

Transformer overtemperature

The transformer ST2
temperature exceeds
140°C.

1. Check whether FAN2 in the rear
chamber operates normally and
whether the dust-proof cotton of the
fan cover is seriously blocked.

2. Check whether the QF2 circuit
breaker is faulty, and whether there is
an abnormally large load on the
secondary side of the transformer. The
temperature control switch
automatically resets when the B-phase
coil of the transformer cools down to
105+15°C.

3. The transformer is damaged, replace
it with a new one.

0x101C

Output I/O overcurrent

Output I/O overcurrent

Check the hardware line.
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) The fan is not installed . )
0x101D Fan not installed Check the fan installation.
or has poor contact.
The temperature
0x101E Controller overtemperature alarm | inside the controlleris | Cooling and restart.
too high.
The temperature
Controller overtemperature o ) )
0x101F . inside the controlleris | Cooling and restart.
warning .
too high.
Oscilloscope function thread
0x1020 . System fault Re-power
startup failed
Mains power supply is | Check if the power supply system is
0x1021 Mains power fluctuations detected | unstable with voltage |stable and if there are fluctuations in
fluctuations. the voltage range.
1. The Power line is not
connected. 1. Turn off the power supply, connect
2. Parameter H02-16 is the power line and power up again.
incorrectly configured. |2. For motors without brake function,
0x1022 J1 brake offline
3. The brake is set H02-16 to 0.
disconnected. 3. Replace the cable.
4. The power supply of | 4. Replace the controller.
the brake is abnormal.
1. The Power line is not
connected. 1. Turn off the power supply, connect
2 Parameter H02-16 i the power line and power up again.
incorrectly configured. |2. For motors without brake function,
0x1023 J2 brake offline
3. The brake is set H02-16 to 0.
disconnected. 3. Replace the cable.
4. The power supply of | 4. Replace the controller.
the brake is abnormal.
1. The Power line is not
connected. 1. Turn off the power supply, connect
5 Parameter H02-16 is the power line and power up again.
incorrectly configured. | 2. For motors without brake function,
0x1024 J3 brake offline

3. The brakeis
disconnected.

4. The power supply of
the brake is abnormal.

set H02-16 to 0.
3. Replace the cable.

4. Replace the controller.
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1. The Power line is not
connected. 1. Turn off the power supply, connect
2 Parameter H02-16 is the power line and power up again.
incorrectly configured. | 2. For motors without brake function,
0x1025 J4 brake offline
3. The brake is set H02-16 to 0.
disconnected. 3. Replace the cable.
4. The power supply of |4. Replace the controller.
the brake is abnormal.
1. The Power line is not
connected. 1. Turn off the power supply, connect
2 Parameter H02-16 is the power line and power up again.
incorrectly configured. | 2. For motors without brake function,
0x1026 J5 brake offline
3. The brake is set H02-16 to 0.
disconnected. 3. Replace the cable.
4. The power supply of |4. Replace the controller.
the brake is abnormal.
1. The Power line is not
connected. 1. Turn off the power supply, connect
2 Parameter H02-16 is the power line and power up again.
incorrectly configured. | 2. For motors without brake function,
0x1027 J6 brake offline
3. The brake is set H02-16 to 0.
disconnected. 3. Replace the cable.
4. The power supply of |4. Replace the controller.
the brake is abnormal.
The safety circuit is o
Close the safety circuit or the safety
0x1028 Safety door alarm open and the safety d
oor.
door is open.
The servo's 24V drive
power is cut off,
causing abnormal
power supply to the
System is not fully powered off and |[inverter module,
0x1029 may cause system problems, power | resulting in an N-phase | Re-power the system.
the system on again. overcurrent alarm. The
fault cannot be
recovered and the
system must be
powered on again.
0x102A Contact the manufacturer.
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Program directory file path does not | The program directory
exist. is missing.
The specified program | 1. Check that the program exists.
0x102B Program file path does not exist. o
file is missing. 2. Contact the manufacturer.
1. Check if the variable name or label is
P, B, R, D, Str, and whether the
Incorrect variable o
0x102C Invalid variable setting subscript is reasonable.
name or value.
2. Check that the type of the value
matches and is within the range.
The self-learning 1. Restart the robot to automatically
vibration suppression | restore the self-learning vibration
Self-learning vibration suppression . .
0x1030 i ) & . PP data file is deleted suppression data file.
data file missing )
after the robot is 2. Import the self-learning vibration
turned on. suppression data file from outside.
The print instruction is
used to print
The print message (from the "Print" | information too
) ) .. | Reduce the frequency of message
0x1031 instruction) may be lost, because of | frequently, resulting in it
rint.
too many items. too many printed P
information, and the
buffer is full.
o o Close any programs or windows that
0x1032 The device is busy. The deviceisin use. ) )
may use the device, and then try again.
) Turn off the power and remove the
The fan is blocked by )
0x1033 Controller fan rotor locked ) foreign matter, or contact the
foreign matter.
manufacturer.
. The number of axes or | Check the number of configured axes
0x1034 Number of axes or slaves mismatch
slaves does not match. | (slaves).
) The soft float function
The soft float function has been ) ) )
) o and self-learning Disable the soft float function and
enabled. The self-learning vibration | ) ) ) o
0x1035 . ) vibration suppression | enable the self-learning vibration
suppression function cannot be . i i
function are mutually | suppression function.
enabled. ]
exclusive.
The EtherCAT slave
] . Check whether the EtherCAT
module is offline or o )
0x1038 EtherCAT slave mode status error communication cable is normal and

has internal module

exception.

try to clear the alarm.

-466-




Robot Alarms and Handling Method

Error code

Description

Cause

Solution

0x1039

Mismatch between the number of
active EtherCAT bus slaves and
scanned number

The number of active
EtherCAT bus slaves
does not match the
scanned number.

Check the number of EtherCAT slaves.

0x103A

EtherCAT bus slave alias abnormal

The EtherCAT bus slave
alias is abnormal.

Check if the slave alias is correct and
try re-enabling the slave management
function to resolve the issue.

0x1040

The self-learning vibration
suppression profile does not exist.

The self-learning
vibration suppression
profile is deleted by
mistake after the robot
is turned on.

1. Restart the robot to automatically
restore the self-learning vibration
suppression data file.

2. Import the self-learning vibration
suppression data file from outside.

0x1041

Failed to clear all self-learning
vibration suppression data

1. The robot system is
busy.

2. The file system is
corrupted.

1. Try clearing again.

2. Contact the manufacturer.

0x1042

Failed to clear self-learning
vibration suppression data file for
current position

1. The robot system is
busy.

2. The file system is
corrupted.

1. Try clearing again.

2. Contact the manufacturer.

0x1043

Self-learning vibration suppression
data file corrupted

Possible cause:
Mismatch in robot
name, file version, file
type, and verification
code.

Restore default parameters on the host
controller and restart the robot.

0x1044

Failed to create self-learning
vibration suppression data file

File system exception
or other system
exception

Contact the manufacturer.

0x1045

Failed to import self-learning
vibration suppression data file

1. The contents of the
imported file are
illegal.

2. Channels are busy,
causing failurein
setting DSP
parameters.

1. Re-import a legal file.

2. Try to restart the robot.
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The elf-learning
01046 Self-learning vibration suppression | vibration suppression | Update the data file on PC and reload
X
data file version mismatch datafile is not the the file.
latest version.
] Replace the encoder battery and
Encoder battery is ) ) )
0x1050 Encoder battery voltage too low perform corresponding operations in
about to deplete. ) )
the robot maintenance interface.
. o Refill the grease and perform
Insufficient grease on the lead Insufficient grease on ) o
0x1051 corresponding operations in the robot
screw the lead screw . i
maintenance interface.
The controller system
. time is wrong. To L
The controller system time is wrong. ble th The controller system time is wrong. To
enable the
To enable the maintenance ) ) enable the maintenance reminder
) ) maintenance reminder )
0x1052 reminder function, you need to set ] function, you need to set the controller
) function, you need to ]
the controller time correctly and ) time correctly and restart the
set the controller time
restart the controller. controller.
correctly and restart
the controller.
The wear ratio of the
Ball screw wear ratio approaching | ball screw is about to
0x1053 o Replace the ball screw.
threshold limit reach the upper
threshold limit.
) The degradation ] ) o
Ball screw grease degradation Refill the ball screw with lubrication
0x1054 R threshold of ball screw
threshold imminent o ] grease.
grease isimminent.
o The synchronous belt
Synchronous belt remaining life T
0x1055 ] remaining life is Replace the synchronous belt.
approaching zero i
approaching zero.
) The degradation ) ) o
Reducer grease degradation Refill the reducer with lubrication
0x1056 o threshold of reducer
threshold imminent o ] grease.
grease isimminent.
) ) The reducer wear ratio
Reducer wear ratio approaching ) )
0x1057 o is approaching the Replace the reducer.
upper limit o
upper limit.
i A maintenance
Cross-model maintenance ) o
] o o configuration file for a )
0x1058 configuration file load prohibited; Clear maintenance data.

reset data before model change.

different robot model
has been loaded.
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0x1059

Encoder battery remaining life

approaching zero

The encoder battery
remaining life is
approaching zero.

Replace the encoder battery.

0x1060

Failed to configure mechanical unit

Mechanical unit

configuration error

Reconfigure the mechanical unit based
on diagnostic prompts.

0x1061

Mechanical unit (external axis) servo
type mismatch or servo verification
failed

The mechanical unit
servo type setting does
not match the
configuration type,
external axis EtherCAT
is not connected, or
external axis electronic
gear ratio and other

parameters are invalid.

1. Ensure that the servo type is
configured correctly.

2. Ensure that the EtherCAT cable is
connected properly.

3. Ensure that the electronic gear ratio

of the external axis is set correctly.

0x1062

The selected mechanical unit does

not exist.

The selected
mechanical unit does
not exist.

Check that the input mechanical unit
information is correct.

0x1063

Incorrect parameter passed to the

mechanical unit

Incorrect parameter
passed to the
mechanical unit

Contact the manufacturer.

0x1064

Incorrect serial number of the
movable guide rail passed to the
mechanical unit

Incorrect serial
number of the
movable guide rail
passed to the
mechanical unit

Ensure that the robot is placed on the
correct guide rail or contact the
manufacturer.

0x1065

Incorrect axis logic passed to the

mechanical unit

Axis logic error in the

mechanical unit

Enter the correct mechanical unit axis

logic.

0x1066

Mismatch in type and transmission
mode passed to the mechanical
unit

Mismatch in type and
transmission mode
passed to the
mechanical unit

Check whether the type of mechanical
unit matches the transmission mode.

0x1067

The axis is in motion when the
mechanical unit is fed with

parameters.

When saving the
external axis
parameters, it is
detected that the
additional axis is in
motion.

Make sure that the additional axis is at

rest before saving the mechanical unit.
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Mechanical unit axis
0x1068 Mechanical unit axis attribute error | attribute parameter Contact the manufacturer.
error
1. Switch the active tool and
The active tool and the | workobject matching the RobHold
0x 1070 The active tool and workobject workobject havethe | Parameter.
X
parameters do not match same RobHold 2. Modify the RobHold parameter of
parameter. the active tool and workobject to be
different.
) RobHold is True, while ) ) )
0x1071 The wobj parameters do not match. . Modify the configuration.
UFFix is False.
When the system
) ) switches to a tool, the | Set the mass of the tool to be switched
0x1072 Tool number switch failed ] o
mass of the tool that is | before switching to that tool.
not tool0 is 0.
When the system
switches to a grip load, )
) ) ] Set the mass of the load to be switched
0x1073 Load number switch failed the mass of the grip o
] .| before switching to that load.
load thatis not loadO is
0.
) ) ) ) Robot installation
Robot installation configuration has . .
; configuration has been
0x1074 been switched. Reboot to apply ) Restart the controller.
switched. Reboot to
changes.
apply changes.
FPGA version is too low, please FPGA version is too ]
0x1075 Upgrade to the correct FPGA version.
upgrade. low, please upgrade.
) ) ) Soft float function ) ] ]
0x1076 Soft float function disable exception | ) Disable the soft float function again.
disable exception
) Correctly set the servo parameters of
. ) . | External axis E1 ] .
External axis E1 electronic gear ratio ) ) the mechanical unit and check
0x1080 . . electronic gear ratio ) .
verification failed o . whether the electronic gear ratio and
verification failed
other parameters are legal.
i Correctly set the servo parameters of
. . .| External axis E2 . )
External axis E2 electronic gear ratio ) ) the mechanical unit and check
0x1081 electronic gear ratio

verification failed

verification failed

whether the electronic gear ratio and
other parameters are legal.
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i Correctly set the servo parameters of
. ) .| External axis E3 . .
External axis E3 electronic gear ratio ) ) the mechanical unit and check
0x1082 o . electronic gear ratio . .
verification failed . . whether the electronic gear ratio and
verification failed
other parameters are legal.
The machine unit
0x1083 The machine unit associated with | associated with the Cancel existing association or re-
X
the workobject does not exist. workobject does not | associate configured mechanical unit.
exist.
) ) Servo feedback error | Check that the servo exists and isin
Failed to set homing method of ] .
0x1084 when setting the servo | normal condition, or contact the
servo
homing method. manufacturer.
Axis teaching is not
Axis teaching is not allowed allowed because of the o )
If teaching is required, reset all axes to
0x1085 because of the presence of presence of .
] ] ) ] normal axes before operation.
independent axes in the system. independent axes in
the system.
The independent axis
Set all axes to normal axes before ) Set all axes to normal axes before
) S is not supported to use . . o
0x1086 using self-learning vibration L using self-learning vibration
) self-learning vibration )
suppression. ) suppression.
suppression.
o ] When the robot axis is o )
When the robot axis is moving, the . . When the robot axis is moving, the
0x1087 o ) moving, the start is o )
startis invalid. ) } startisinvalid, please restart.
invalid.
) ) Mechanical unit needs
Mechanical unit needs to be ) )
to be restarted to take | Mechanical unit needs to be restarted
0x1088 restarted to take effect after ] )
. ] effect after to take effect after configuration.
configuration. i )
configuration.
) . Failure to read o )
Failure to read mechanical absolute . Optimize the connection between the
0x1089 . mechanical absolute
position of servo . servo and the controller.
position of servo
. . e .. |Busl/Omapping
Bus I/0 mapping profile verification . . .
0x1090 failed profile content Reconfigure the I/O mapping.
aile
verification failed
) i . Bus I/0O mapping
Bus I/0 mapping profile version ] ) ) )
0x1091 . profile version Reconfigure the I/0 mapping.
mismatch )
mismatch
. . ] L Machine unit
Machine unit configuration file ] o . . i
0x1092 o . configuration file Reconfigure the mechanical unit.
verification failed
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content verification
failed
) . . o Machine unit
Machine unit configuration file ] o ) ) )
0x1093 . . configuration file Reconfigure the mechanical unit.
version mismatch . .
version mismatch
The external axis
0x1094 Motor with 20-bit encoder not function does not The external axis function does not
X
supported for external axis support using 20-bit support using 20-bit encoder motors.
encoder motors.
. ) . Linear motor pole )
Linear motor pole pitch acquisition ) o Check whether the slave is correctly
0x1096 . pitch acquisition ) .
failure . configured or wired.
failure
) ) ) The current calibration | Set the current calibration axisto a
Zero point calibration not o ) ) )
0x1097 . . axisis anindependent [non-independent axis before
supported for independent axis . o
axis. calibration.
When requested to
ox1101 Invalid length of data exchanged provide data, the DSP | Check the DSP software version or
X
internally does not returnvalid | replace the hardware.
data as required.
When requested to
Ox1102 Verification error for data provide data, the DSP | Check the DSP software version or
X
exchanged internally does not returnvalid | replace the hardware.
data as required.
o The GPMC channelis | Check the DSP software version or
0x1103 Error writing block data
abnormal. replace the hardware.
) The GPMC channelis | Check the DSP software version or
0x1104 Error reading block data
abnormal. replace the hardware.
The FPGA buffer is full .
Retry to write data after delay for a
0x1105 Block data buffer full and cannot accept new . .
period of time.
data.
. The GPMC channel is
Channel opening error: The channel
0x1106 . ) abnormal or has been | Restart the controller.
is abnormal or has been occupied. )
occupied.
) The GPMC channelis
Channel opening error: The channel
0x1107 abnormal or has been | Restart the controller.

is abnormal or has been closed.

closed.
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0x1108

System busy

The DSP does not
respond to robot
instructions.

1. Retry after a while.
2. Restart the robot.

3. Check whether the DSP has been
suspended or terminated.

4. Divide long trajectory motion into
multiple segments.

0x1109

Error getting channel resources

The CPMC channelis
frequently occupied so
that currently the
system cannot apply
for use of CPMC

resources.

Retry to use them after delay for a
period of time.

0x110A

Timeout waiting for motion module
response

The response time to
robot instructions from
the DSP exceeds the
set maximum waiting
time.

1. Retry after a while.
2. Restart the robot.

3. Check whether the DSP has been
suspended or terminated.

0x110B

Motion module failed to execute the
command sent by ARM

The DSP failed to
execute the robot

instructions.

Check if the current operation is legal
or check the DSP software version.

0x110C

Illegal parameters set for motion
module.

Parameters set by the
robot for the DSP are
incorrect, e.g. out of

the parameter range.

Check that function call interface

parameters are correct.

0x110D

Illegal parameters set for motion
module

Commands requested
by the robot to the DSP
are invalid.

Check the command word and ensure
that there is processing on this
command in the DSP.

0x110E

The number of axes configured for
the system is inconsistent with the
number of online scanned axes.

The modelis not
matched or servo is
disconnected.

Check the model and servo connection
to ensure that the current robot is
consistent with the configured robot.

0x110F

The axis data sent is inconsistent
with the data read.

Data check error

Check the software version or contact
the manufacturer.

0x1110

The /O data sent is inconsistent
with the data read.

Data check error

Check the software version or contact
the manufacturer.

0x1111

Errorin servo entering homing
mode via EtherCAT instructions

The servo cannot enter
the homing mode.

Check the software version or contact
the manufacturer.
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oxl11 Error in servo exiting homing mode | Servo cannot exitthe | Check the software version or contact
X
via EtherCAT instructions homing mode. the manufacturer.
Errorin setting homing parameters | The set homing .
i Check the software version or contact
0x1113 for the servo via EtherCAT parameters are not
) ) the manufacturer.
instructions accepted by servo.
Check the software version or contact
0x1114 System parameter check error Data check error
the manufacturer.
) The GPMC channel The default channel is 0. Ensure that
0x1115 Error opening data channel o )
number is incorrect. the channel No. is correct.
The GPMC data .
) Check the software version or contact
0x1116 Data channel mapping error channel cannot map
the manufacturer.
data to the memory.
) The GPMC channelis | Check the software version or contact
0x1117 Data channel mapping error
abnormal. the manufacturer.
) The GPMC channelis | Check the software version or contact
0x1118 Data channel mapping error
abnormal. the manufacturer.
] The GPMC channelis | Check the software version or contact
0x1119 Device error
abnormal. the manufacturer.
) The GPMC channelis | Check the software version or contact
O0x111A Error opening data channel
abnormal. the manufacturer.
o . The GPMC channelis | Check the software version or contact
0x111B Data communication discrepancy
abnormal. the manufacturer.
o . The GPMC channelis | Check the software version or contact
0x111C Data communication discrepancy
abnormal. the manufacturer.
The system cannot Check whether the system memory is
0x111D Error system requesting memory assign a required close to the limit or whether the
memory. requested memory is too large.
Error configuring 1/0 data bias Check the software version or contact
Ox111E ] ) ) Data check error
information on the IR-Link bus the manufacturer.
Error configuring AD data bias Check the software version or contact
Ox111F ] ) ] Data check error
information on the IR-Link bus the manufacturer.
Error configuring DA data bias Check the software version or contact
0x1120 Data check error

information on the IR-Link bus

the manufacturer.
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0x1121

Error configuring encoder data bias
information on the IR-Link bus

Data check error

Check the software version or contact
the manufacturer.

0x1122

Error configuring AD parameter
(range) on IR-Link bus

Data check error

Check the software version or contact
the manufacturer.

0x1123

Error configuring DA parameter
(range) on IR-Link bus

Data check error

Check the software version or contact
the manufacturer.

0x1124

Error configuring module number
on IR-Link bus

Data check error

Check the software version or contact
the manufacturer.

0x1125

Error synchronizing controller
planning position with encoder
feedback position

The current axis does
not exist or the GPMC
channel or DSP

firmware is abnormal.

Check the software version or contact
the manufacturer.

0x1130

Motion module failed to get the
position

Internal error

Run again or contact the manufacturer.

0x1131

Motion module acquisition attempt
limit exceeded

Failed to send motion
data.

Run again or contact the manufacturer.

0x113A

Channel data address out of range

The channel data
address is out of range.

Check the software version or contact
the manufacturer.

0x1140

EcatPdo initialization parameter

error

PDO data error occurs.

Run again or contact the manufacturer.

0x1140

EcatPdo initialization parameter
error

PDO data error occurs.

Run again or contact the manufacturer.

Ox11FF

Instruction not supported by virtual
controller

The virtual controller
does not currently
support this
instruction.

Do not use this instruction in the
virtual controller.

0x1200

Robot in emergency stop state
when enabled

The robotisin an
emergency stop when
the enable command
is issued.

Check the emergency stop button,
clear the emergency stop status and
re-enable the robot.

0x1201

Excessive fluctuation in robot joint
position when the robot is enabled

The robot is currently
in a vibrating or

dragged state.

Reduce the joint vibration of the robot
and enable it after the robot stabilizes.

0x1202

Servo alarm present when the robot
is enabled.

The robot has a servo
alarm when enabled.

Clear the servo alarm and re-enable
the robot.
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) The robot is enabled
Robot enabled too quickly after ) o Clear the alarm and re-enable the
0x1203 . . too quickly afteritis
being disabled. . robot.
disabled.
0x1204 Alarms other than joint overrun There are other alarms | Clear the alarm and re-enable the
X
present when robot is enabled. besides joint overrun. | robot.
) o o The robot is currently | Reduce the joint vibration of the robot
Excessive fluctuation in robot joint | . o )
0x1205 o ) ) in a vibrating or and get the zero point after the robot
position when getting zero point o
dragged state. stabilizes.
. o Soft float instruction . .
0x1206 Soft float instruction timed out o Re-execute the instruction.
blocking timeout
The previously input
target point is the o
) Reteach the robot with different
0x2001 Segment data overlap same with the -
oints.
currently input target P
point.
Circular arc
interpolation
information cannot be
calculated because:
1. At least two points
o are too close. Re-teach the robot with other points to
Error calculating input arc ) ) )
0x2002 2. Three points are calculate the arc interpolation
parameters . . .
nearly collinear. information.
3. Pose change is too
large.
4. Transition is
performed near a
singularity.
Unable to calculate
linear interpolation
information.
L ) . Re-teach the robot with other points to
Error calculating input linear 1. Pose change is too ] ) }
0x2003 calculate the linear interpolation
parameters large. . .
information.
2. Transition is
performed near a
singularity.
Therobotisata Disable the robot, switch to the joint
0x2004 Inverse kinematics error singularity or out of mode and then move the robot out of

reach.
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the singularity, or change the target
points to those that can be arrived.
) o The robot movestoa |Switch to the joint mode and move the
0x2005 Singular position error ) . ) o
singular position. robot out of the singular position.
1. Power failure of a
drive occurs.
Servo disabled during automatic o o
0x2006 ) 2. Adrive is wired Check that the drive is normal.
running ]
incorrectly.
3. Adrive fails.
0x2007 Reserved Reserved Reserved
The physical I/O Check that the corresponding physical
0x2008 I/0 index out of range Py / ) ] P &Py
module does not exist. |1/0 module exists.
MH parameter is ) o
) o Modify the limit height or reselect a
0x2009 Jump parameter setting error beyond the limit of J3 .
; start or end point.
axis.
Three arm type
parameters before the
end point are not Modify the motion to joint motion or
0x200A Arm type parameter error consistent with those | reselect points to ensure consistent
of the start pointin arm type.
linear or circular
motion.
. . .. | The motion parameter . )
Inappropriate motion characteristic | . Modify motion parameters such as
0x200B input range is .
parameters speed and acceleration.
unreasonable.
The channelis
configured as current
output, but the voltage
. command is used. Or | Operate the DA port using a command
0x200C DA operation error . ) . . .
the channeliis consistent with the configuration.
configured as voltage
output, but the current
command is used.
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1. The main power 1. Check whether the strong current
supply of the servo is button of the controller is pressed
not switched on. down.
The command to enable servo is 2. The joint may bein | 2. The interval between servo stop and
0x200D sent, but the servo is not enabled deceleration process. | startorenable is too short.
actually. 3. Thejoint s in 3. Check whether the joint arrives at
motion state and does | the position. Amplify the arrival error
not arrive at the or adjust the servo parameters.
position. 4. Status word feedback is too slow.
1. The points are
beyond the space 1. Check whether the points are
range for the Delta beyond the space range for the Delta
robots. robots.
0x200E Joint motion parameter input error
2. MoveJ and MOVL or | 2. Check whether MoveJ and MOVL or
MOVC performs MOVC performs transition near a
transition near a singularity.
singularity.
The robot does not
perform the homing )
] For incremental encoder, perform the
0x200F Robot not returned to zero operation when an . o
) .| homing operation first.
incremental encoder is
used.
The Xand Y combined |Under the rectangular frame, step so
S radius at the end of the | that the robot end moves in the
0x2010 Robot radial direction out of bound ) o ]
robot is greater than direction of reduction of the Xand Y
the set radius. combined radius.
L The Z at the end of the | Under the rectangular frame, step so
Robot Z positive direction out of ] )
0x2011 bound robot is greater than that the robot end moves in the
ound.
the setpoint. negative direction of Z.
o The Z at the end of the | Under the rectangular frame, step so
Robot Z negative direction out of ] )
0x2012 bound robot is smaller than | that the robot end moves in the
oun
the setpoint. positive direction of Z.
. . Change the teaching points so that
The teaching point o
0x2013 Robot out of bound they are within the work space of the
exceeds the boundary.
robot.
System thread priority ) o )
o ) ) Export the diagnostic information and
0x2014 System thread priority exception exception detected

during operation

contact the manufacturer.
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0x2015

Real time task synchronization
timeout

Real time task
synchronization
timeout

Export the diagnostic information and
contact the manufacturer.

0x2016

The included angle between J2 and
J3 axes of the palletizing robot is
too small.

The included angle
between J2 and J3
axes of the palletizing
robot is too small.

In the manual mode, rotate the J3 axis
positively or the J2 axis negatively.

0x2017

Theincluded angle between J2 and
J3 axes of the palletizing robot is
too large.

The included angle
between J2 and J3
axes of the palletizing
robot is too large.

In the manual mode, rotate the J3 axis
positively or the J2 axis negatively.

0x2018

Abnormal robot speed

The robot joint speed
exceeds twice the
allowable maximum
speed.

1. Ensure that the settings of allowable
maximum speed and acceleration of
joints on the setting interface are
reasonable.

2. Ensure that the robot is not near a
singularity. 3. Reduce the linear motion
speed.

0x2019

Motion parameter error

The motion planning
parameters are
abnormal.

Check that the motion parameters
(speed, acceleration) are reasonable.

0x201A

The position speed or orientation
speed exceeds the setting value.

The robot end motion
exceeds the set
position or orientation
speed.

1. If the MoveJ instruction is used, set
the MovelJ speed coefficient to a
smaller value.

2. Check whether the set orientation
speed is consistent with the J4 joint
speed.

0x201D

Arm type change error

The arm type change
instruction (specially
used for SCARA robots)
is not supported near a
singularity.

Replace the point with a point far from
the singular area and then call the arm
type change command.
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1. Ensure that the settings of allowable
maximum speed and acceleration of
The robot joint speed joints on the setting page are
o exceeds 50 times the reasonable.
0x201E The robot acceleration is abnormal. ) )
allowable maximum 2. Ensure that the robot is not near a
acceleration. singular position.
3. Reduce the speed and acceleration
of line motion.
) Insufficient internal Decrease the Cartesian speed or
0x201F Speed setting error ] ] o
storage in DSP increase the joint speed.
. Insufficient internal Reduce the position and orientation
0x2020 Speed setting error ] ] ) o
spline storage in DSP | speed, or increase the joint speed.
The lower worksapce
The lower worksapce boundaryis | boundaryistoo large | Decrease the lower worksapce
0x2021 too large or the stop distance istoo | or the stop distanceis | boundary, and then increase the stop
small. too small for the distance.
tracking process.
Adjust the lower worksapce boundary
The robot exceeds the )
Robot out of lower worksapce . and the upper pickup boundary;
0x2022 set workspace in the )
boundary . increase the robot speed; reduce the
tracking process.
conveyor speed.
The conveyor speed exceeds the
The conveyor belt ) o
maximum speed limit (1 m/s for the
0x2023 Conveyor speed too large speed exceeds a )
linear conveyor and 180°/s for the
reasonable range.
turntable conveyor).
. Check that the conveyor motor speed
Conveyor speed fluctuation too The conveyor speed )
0x2024 . does not fluctuate excessively or that
large fluctuates excessively. .
the conveyor is abnormal.
No returned data is 1. Check whether the vision trigger
. signal is delivered successfully.
received for a long
period of time after 2. If the vision trigger signal is
vision triggering delivered successfully every time,
0x2025 Vision data waiting timeout signals are sent, and check whether the camera will take

the vision processing
cycle is greater than
the photographing
interval.

pictures normally every time.

3. The processing time of vision
software is too long, or the delay time
of data transmission is too long.
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0x2026

Workobject parameter type error

A motion instruction
with Wobj parameter is
used in tracking
motion, ora motion
instruction with Cnv
parameter is used in
normal motion.

The workobject parameter of the
motion instruction in the tracking
motion shall be modified to Cnv, and
the workobject parameter of the
motion instruction in the normal

motion shall be modified to Wobj.

0x2027

Dynamic point coordinate error

The given dynamic
target position is
incorrect, singular or
out of bounds.

Check whether the coordinate given by
vision is within a reasonable range.

0x2028

Syntax error in the conveyor
tracking instruction

Refsys Convyor or
Refsys Base is used
continuously.

Check that RefConvyor and RefBase
are jointly used.

0x2029

Failed to establish frame for
grasping the work object

The Refsys Convyor
instruction is executed
before the
GetCnvObiject
instruction is executed.

Call the GetCnvObject instruction first.

0x202A

Conveyor vision port error

Multiple conveyors
adopting vision
detection are used.

Check whether more than two vision
inputs are used at the same time.

0x202B

Single-step teaching is not allowed.

The conveyor tracking-
related instructions do
not allow single-step
teaching.

Single-step operation on instructions
between Refsys Convyor and Refsys
Base is not allowed.

0x202C

A disabled conveyor is used in the
instruction.

A disabled conveyor is
used in the instruction.

Check whether the conveyor used in
the program is disabled.

0x202D

PTP motion is not allowed in the

tracking process.

Joint motions such as
MovJ and JumP are
used in the tracking

process.

Check whether the MovJ or jump
instruction is used between Refsys
Convyor and Refsys Base.

0x202E

Conveyor direction error

Conveyor direction
error

1. Check whether the encoder
direction parameter on the conveyor
belt interface is correct.

2. Check whether the conveyor belt
shows the evidence of slipping.
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0x202F

The start position for teaching in
Cartesian system is at a singular
position where inverse kinematic
solution cannot be executed.

The start position for
teachingin Cartesian
system is at a singular
position where inverse
kinematic solution is
impossible.

Switch to joint mode and move out of
the singular position.

0x2030

Inconsistent latch counters

The robot position
latching counters of
the respective axes are
inconsistent, resulting
in incorrect latch state
feedback from the
servo. The latch I/0
may have been called
in static, dynamic, or
xqt task.

Check that the latching signals of the
respective axes are active. Check if the
latch I/0 has been called in static,
dynamic, or xqt task. If it is called,
change the latch I/O used in other
tasks.

0x2031

Latching buffer full

When the robot
position is latched, the
latching buffer is full.

The latching speed is too fast, or there
are too many latched positions that
are not used.

0x2032

The motion range of J1 or J2
exceeds 180°.

When the inverted
SCARA robot performs
interpolation motion,
the motion range of J1
or J2 axis exceeds 180°,
making it impossible
to ensure that the
termination angle of
interpolation motion is
consistent with the
predetermined angle.

Avoid the above situations.

0x2034

The motion range of J2 passes
through the singular point.

When the inverted
SCARA robot performs
interpolation motion,
the J2 axis moves
through the
singularity, making it
impossible to ensure
that the termination
angle of interpolation
motion is consistent
with the
predetermined angle.

Avoid the above situations.
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0x2035

EtherCAT communication feedback

error

EtherCAT bus feedback

data is missing.

Check that the EtheCAT cable is
properly connected and there is no
external interference.

0x5100

Balance cylinder spring

maintenance interval reached

The balance cylinder
spring has reached the
set lifespan threshold.
Continued use may
pose a risk of
component damage.

Contact the manufacturer for
maintenance promptly.

0x2036

Position latch timeout

1. The servo is not
properly configured
with probe function.

2. The correct 1/0 edge
signal is not triggered.

3. Hardware
interference.

1. Check if a valid edge signal is output.

2. Check if the servo probe is
configured.

3. Check for hardware interference.

0x2041

Limit-triggering point presentin

planned trajectory

The planned trajectory
includes points that
may trigger the limit.

Check the corresponding motion
segment for points that may trigger
limit.

0x2042

The constraint of velocity in

trajectory is too small.

1. In the planning, the
calculated spatial
velocity constraint is
too small, and the
velocity parameters
are set incorrectly.

2. The trajectory is
close to a singularity.

1. Adjust the set speed parameters.

2. Adjust the trajectory away from the
singularity.

0x2043

Path planning: inverse kinematics

error

Inverse kinematic
solution cannot be
executed at an
intermediate point of
the planned trajectory.

Modify points in the erroneous
segment.

0x2044

The position goes beyond the lower
operating boundary during the
dynamic tracking preprocessing.

The target point is
detected to go beyond
the lower operating
boundary during the
dynamic tracking
preprocessing.

1. Check that the received vision data

point is within a reasonable range.

2. Check that the dynamic coordinates
in the given motion instruction are not
out of the lower operating boundary.

0x2045

Path planning: J1 out of range
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Alimitis triggered at | Check the corresponding motion
J1in the planned segment for points that may trigger
trajectory. limit.
Alimitis triggered at | Check the corresponding motion
0x2046 Path planning: J2 out of range J2in the planned segment for points that may trigger
trajectory. limit.
Alimitis triggered at | Check the corresponding motion
0x2047 Path planning: J3 out of range J3in the planned segment for points that may trigger
trajectory. limit.
Alimitistriggered at | Check the corresponding motion
0x2048 Path planning: J4 out of range J4 in the planned segment for points that may trigger
trajectory. limit.
Alimitis triggered at | Check the corresponding motion
0x2049 Path planning: J5 out of range J5in the planned segment for points that may trigger
trajectory. limit.
Alimitis triggered at | Check the corresponding motion
0x204A Path planning: J6 out of range J6in the planned segment for points that may trigger
trajectory. limit.
Alimit is triggered at
0x204B Path planning: J7 out of range J7in the planned Change the motion points.
trajectory.
Alimitis triggered at
0x204C Path planning: J8 out of range J8in the planned Change the motion points.
trajectory.
A limit is triggered at
0x204D Path planning: J9 out of range J9in the planned Change the motion points.
trajectory.
A limit is triggered at
0x204E Path planning: J10 out of range J10in the planned Change the motion points.
trajectory.
Alimit is triggered at
0x204F Path planning: J11 out of range J11in the planned Change the motion points.
trajectory.
Alimitis triggered at
0x2050 Path planning: J12 out of range J12 in the planned Change the motion points.
trajectory.
0x2051 Path planning: J13 out of range Change the motion points.
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Alimitis triggered at
J13inthe planned
trajectory.

0x2052

Path planning: J14 out of range

A limit is triggered at
J14 in the planned
trajectory.

Change the motion points.

0x2053

Too large orientation motion angle

J4: The orientation
motion angle in the
planned trajectory is
greater than 360°; J6:
The orientation motion
angle in the planned
trajectory is greater
than 180°.

Re-select appropriate starting and
target points for motion.

0x2054

J1 motion range exceeds 180° due
to improper intermediate pointin
circular motion.

When the inverted
SCARA robots performs
circular motion, the
difference in angle of
the J1 axis between
the starting point and
the intermediate point
plus the difference in
angle of the J1 axis
between the
intermediate point and
the end point exceeds
180°.

Re-select an appropriate intermediate
point of the circular motion.

0x2055

Unable to reach the predetermined
target angle

Unable to reach the
predetermined target
angle

Modify the arm parameters of "J4
range".

0x2056

During the transition movement,
the robot's planned points cannot
be solved inversely. Please reduce
the transition or get the points
again.

During the transition
movement, the robot's
planned points cannot
be solved inversely.
Please reduce the
transition or get the
points again.

During the transition movement, the
robot's planned points cannot be
solved inversely. Please reduce the
transition or get the points again.

0x2057

Movc intermediate point pose
mode: Intermediate point not in arc
1/4-3/4 range

In intermediate point
pose mode, the
intermediate point is
not between 1/4 to 3/4
of the arc. Please

Re-select an appropriate intermediate
point of the motion.
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reselect the
intermediate point for
arc motion.
Pose movement is too ) ) )
. . . . Re-select appropriate starting point,
Movc intermediate point pose large in Movc ) ) ) ]
0x2058 ] ) ] ) ) intermediate point, and target point of
mode: Pose planning failed intermediate point ]
the motion
pose mode.
The joint speed is too 1. Increase the joint speed.
0x2060 Insufficient instruction space small while the spatial
speed is too large. 2. Reduce the spatial speed.
The joint speed is too ‘o
Insufficient space for planned ) } P = | 1. Increase the joint speed.
0x2061 " small while the spatial
ositions ;
p speed is too large. 2. Reduce the spatial speed.
1. The joint speed and o ]
) 1. Set the joint speed and acceleration
acceleration are not .
appropriately.
0x2062 Interpolation data error reasonably set.
) 2. Split long trajectory into multiple
2. The motion
. . segments.
trajectory is too long.
1. The spline distance | 1- Reduce the transition length.
o _ is too large. 2. Increase the set speed.
0x2063 Insufficient spline space
2.The speedis too low |3, save the error message and contact
during transition. the manufacturer.
o ] ] Spline interpolation Save the error message and contact
0x2064 Spline interpolation planning error i
planning error the manufacturer.
o o Save the error message and contact
0x2065 Speed fitting error Speed fitting error
the manufacturer.
. ) Save the error message and contact
0x2066 Speed planning error Speed planning error
the manufacturer.
The calculation result
is incorrect during joint ) ) .
] o ) o ) If possible, fine-tune the points or
0x2067 Joint transition planning error transition planning .
. . motion parameters.
due to improper input
parameters.
Itis checked that the
Speed look-ahead check not Save the error message and contact
0x2068 look-ahead results are

reasonable

not reasonable.

the manufacturer.
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0x2069

Adaptive planning results check not

reasonable

Adaptive planning
results check not
reasonable

Save the error message and contact
the manufacturer.

0x206A

General planning results check not
reasonable

General planning
results check not
reasonable

Save the error message and contact
the manufacturer.

0x206B

Joint speed or acceleration exceeds
the set value during normal
transition

The set joint speed
may be exceeded
during a normal

transition in CP mode.

1. Decrease the position speed and
orientation speed or increase the joint
speed appropriately.

2. Ensure that points are out of
singular area. Reduce the transition
level and transition length.

0x206C

The joint speed in tracking motion

exceeds the set value.

The joint speed in
tracking motion
exceeds the set value.

Reduce the conveyor speed or the
robot speed.

0x206D

Smooth stop exception

The deceleration
distance is insufficient
when a smooth stop is
made.

Save the error message and contact
the manufacturer.

0x206E

Joint's acceleration overlimit

When the transition
trajectory between CP
instructions
approaches to the
singular area, the
acceleration of the

joint exceeds the limit.

Adjust the instruction's trajectory or
the transition parameters to avoid
singularities.

0x206F

Robot approaching singularity

The joint speed and
acceleration are too
large due to the robot
approaching the
singular position.

1. Ensure that motion points are out of
singular area.

2. Set the motion speed near the
singularities to a small value.

0x2070

Transition trajectory enters the
singular area.

The transition
trajectory between CP
instructions enters the

singular area.

Adjust the instruction's trajectory or
the transition parameters to avoid
singularities.

0x2071

Teach path planning: J1 out of

range

Alimit is triggered at
J1in the planned
trajectory.

Check the corresponding motion
segment for points that may trigger
limit.
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. Alimitistriggered at | Check the corresponding motion
Teach path planning: J2 out of ) . .
0x2072 J2in the planned segment for points that may trigger
range
& trajectory. limit.
. Alimitis triggered at | Check the corresponding motion
Teach path planning: J3 out of ) . .
0x2073 J3in the planned segment for points that may trigger
range
& trajectory. limit.
. Alimitistriggered at | Check the corresponding motion
Teach path planning: J4 out of ) ] ]
0x2074 J4 in the planned segment for points that may trigger
range
& trajectory. limit.
. Alimitis triggered at | Check the corresponding motion
Teach path planning: J5 out of ) ] ]
0x2075 J5in the planned segment for points that may trigger
range
& trajectory. limit.
. Alimitis triggered at | Check the corresponding motion
Teach path planning: J6 out of ) ) .
0x2076 J6in the planned segment for points that may trigger
range
& trajectory. limit.
Inverse kinematic
o solution cannot be ) o
Teach path planning: inverse Modify points in the erroneous
0x2077 ] ) executed at an
kinematics error . . . segment.
intermediate point of
the planned trajectory.
) o ) Unable to calculate Re-teach the robot with other points to
Errorin calculating linear input . . . . . .
0x2078 . . linear interpolation calculate the linear interpolation
parameters in teaching mode. . . . .
information. information.
The ARM_TYPE
The arm type is inconsistent with parameter is
the current point during inconsistent with the ) o
o ) i . Modify points in the erroneous
0x2079 preprocessing in teaching state and | current point during ;
segment.
space interpolation cannot be preprocessing and &
performed. spatial interpolation
cannot be performed.
The orientation motion | 1. Reduce the pose change range of a
, ] , angle is found to be single motion.
0X207A In teaching state, the orientation ter than 180
X reater than i i
change is too large. g ' 2, Check the difference in ARM_TYPE of
degrees in the planned | points between the alarming program
trajectory. line and the previous program line.
) o ) In teaching mode, the spatial velocity
The constraint of velocity in The constraint of . . .
] ) ) o ] .| constraint calculated in the planning is
0x207B trajectory is very low in manual velocity in trajectory is

mode.

too small.

too small due to incorrect speed
parameter setting or singularities.
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) . A hardware emergency stop is active.
Valid hardware signal for Hardware emergency . o
0x2081 ] ] Confirm safety and then dismiss the
emergency stop stop is active.
alarm.
1. Therobot's )
) ) 1. Check that the motion parameters
acceleration setting,
o are set correctly.
resulting in the robot
0x2082 Mode switch timeout stop overtime. 2. Stop the current motion and make
) ) sure the robot is stationary before
2. The robot is moving o
) o switching the mode.
while switching mode.
1. The input power
supply is abnormal. View the servo parameter HOB-45 and
0x2083 Power error handle the problem according to the
2. System hardware user guide,
failure.
1. Thefanis not
connected. View the servo parameter HOB-45 and
0x2084 Fan error 2 The fan cable has handle the problem according to the
poor contact or broken | Us€r guide.
wire.
1. The regenerative
) resistor is not View the servo parameter HOB-45 and
Discharge tube shorted or ted .
0x2085 ) i connected. handle the problem according to the
regenerative resistor not connected. )
2. The discharge tube | user guide.
is shorted.
) ) View the servo parameter HOB-45 and
] o The discharge tube is )
0x2086 Discharge tube open circuit o handle the problem according to the
open circuit. )
user guide.
1. Exceptionin line
number processing for i
. 1. Reset the line number.
trajectory recovery.
0x2091 Trajectory recovery exception o 2. Save the error message and contact
2. Exception in data
o the manufacturer.
communication for
trajectory recovery.
1. Exceptioniin line
number processing for .
. 1. Reset the line number.
Trajectory recovery target point trajectory recovery.
0x2092 L 2. Save the error message and contact
error 2. Exception in data
o the manufacturer.
communication for
trajectory recovery.
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1. Exceptionin line
number processing for .
) 1. Reset the line number.
Trajectory recovery motion state trajectory recovery.
0x2093 o 2. Save the error message and contact
error 2. Exception in data
o the manufacturer.
communication for
trajectory recovery.
1. Exceptionin line
number processing for )
) 1. Reset the line number.
Trajectory recovery initialization trajectory recovery.
0x2094 o 2. Save the error message and contact
error 2. Exception in data
o the manufacturer.
communication for
trajectory recovery.
1. Exceptionin line
number processing for .
Issued trajectory recovery noerp 8797 | 1. Reset the line number.
052095 instruction line/ ; b trajectory recovery. 2.
X instruction line/segment number
g Exception in data 2. Save the error message and contact
error
communication for the manufacturer.
trajectory recovery.
_ ’ Trajectory recovery 1. Reset the line number.
02096 Trajectory recovery current point ¢ point deviated
X current point deviate
deviated from stop position P » 2. Save the error message and contact
from stop position the manufacturer.
1. Reset the line number.
02097 Trajectory recovery target point Trajectory recovery
X
changed target point changed 2. Save the error message and contact
the manufacturer.
Check in the following order:
1. Check that signal cable is connected.
2. Check that the data acquisition
board cable is connected.
Communication 3. Check that data acquisition board is
o between robot installed.
Data acquisition board
0x20A1 controller and data

communication failure

acquisition board is
disconnected.

4. Check that data acquisition board
light is working improperly (green light
flashing).

5. Check that data acquisition board
has firmware.

If the alarm persists, replace the data
acquisition board.
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Error code
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0x20A2

Data acquisition board data error

The data collection
board is damaged.

Check in the following order:

1. Check that data acquisition board
light is working improperly (green light
flashing).

2. Check whether the alarm can be
cleared after restart.

3. Check that the controller's power-up
timing is normal.

If the alarm persists, replace the data
acquisition board.

0x20A3

Data acquisition board
communication error

The data acquisition
board encounters data
frame loss.

Check in the following order:
1. Check that signal cable is connected.

2. Check that the data acquisition
board cable is connected.

3. Check that the robot motion does
not result in poor contact with the data
acquisition board connector due to
force during robot motion.

4. Check that the data acquisition
board hardware circuit works properly.

5. Check whether the alarm can be
cleared after restart.

If the alarm persists, replace the data
acquisition board.

0x20A4

Data acquisition board data

changed significantly

Robot collides with
environment; robot
moves with abnormal
sound.

Check in the following order:

1. Check whether robot collides with
environment.

2. Check whether robot speed and
acceleration is too high.

If the alarm persists, replace the data
acquisition board.

0x20A5

Data acquisition board
overtemperature

Data acquisition board
overtemperature

Check in the following order:

1. Check that the temperature of the
robot's working environment meets
the requirements.

2. If the alarm persists, reduce the
speed and acceleration of the robot.
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Check in the following order:
1. Check the robot for visible
vibrations.
00AG . . bot vibrati Excessive robot
X xcessive robot vibration ‘o ;
vibration 2. Check the robot joints for obvious
transmission clearance.
If the alarm persists, reduce the speed
and acceleration of the robot.
Check in the following order:
1. Check the robot for visible
Residual robot vibrations.
OX20AT Robot positioning time too | vibration is significant,
X obot positioning time too lon ‘o ;
Y g g resulting in long 2. Check the robot joints for obvious
positioning time. transmission clearance.
If the alarm persists, reduce the speed
and acceleration of the robot.
Robot collides with Check whether the robot collides with
o environment; robot the environment; check whether there
0x20A8 Collision detected ] ; ]
moves with abnormal | are abnormal noises during the robot
sound. motion.
Check in the following order:
1. Check that signal cable is connected.
2. Check that the data acquisition
) ) ) ) Vibration reduction board cable is connected.
0x20A9 Vibration reduction failure

failure

3. Check whether the alarm can be
cleared after restart.

If the alarm persists, turn off the closed

loop vibration suppression function.
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0x20AA

Robot motion state error

1. The robot model in
software is not
consistent with actual
one.

2. Mechanical causes:
collision or loose or
stuck transmission
mechanism.

3. Home position
deviation is too large.

4. Reduction ratio

setting error.

5. Joint motion
direction error.

6. Data acquisition
board install direction

error.

Check in the following order:

1. Make sure the robot model in
software is the same as with the actual
one.

2. Check for mechanical anomalies
such as collision, loose or stuck drive
mechanism.

3. Check that the zero point of the
robot is accurate.

4, Check that the reduction ratio
parameter is correctly set.

5. Check that the direction of joint
movement is correct.

6. Check that the data acquisition
board is mounted in the correct
direction.

If the alarm persists, turn off data
acquisition board alarm function.

0x20AB

Self-learning vibration reduction

function calculation error

Self-learning vibration
reduction function
calculation error

Reduce the motion speed; turn off the
self-learning vibration suppression
function.

0x20AC

Self-learning vibration suppression

learning timeout

Self-learning vibration
suppression learning
timeout

1. Change the self-learning flag in the
motor instruction to SLOff.

2. Contact the manufacturer.

0x20AD

Data acquisition board hardware

failure

Data acquisition board
hardware ID check
failure

Check in the following order:

1. Check the data acquisition board for

component damage.

2. Check that the data acquisition
board hardware version and software

version match.

If the alarm persists, replace the data

acquisition board.
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Check in the following order:
1. Check if the encoder cable and data
acquisition board cable are hot
swapped.
OX20AE Data acquisition board self-test Data acquisition board | 2. Check whether data acquisition
X
failure self-test failure board chips are damaged.
3. Check whether the alarm can be
cleared after restart.
If the alarm persists, replace the data
acquisition board.
The mass setting of the .
o Reduce the mass setting of the tool
0x20B1 Tool load mass exceeds limit tool load exceeds the o
o load to the limit range.
limit.
) . The centroid position ) . )
Tool load centroid position exceeds . Reduce the centroid position setting of
0x20B2 o setting of the tool load o
limit o the tool load to the limit range.
exceeds the limit.
The centroid
00083 Tool load centroid orientation orientation setting of [ Reduce the centroid orientation setting
X
exceeds limit the tool load exceeds | of the tool load to the limit range.
the limit.
The inertia setting of ) ) )
) ) o Reduce the inertia setting of the tool
0x20B4 Tool load inertia exceeds limit the tool load exceeds L
o load to the limit range.
the limit.
o The mass setting of the | Reduce the mass setting of the load to
0x20B5 Load mass exceeds the limit o o
load exceeds the limit. |the limit range.
The centroid position ) . )
) . o ) Reduce the centroid position setting of
0x20B6 Load centroid position exceeds limit | setting of the load o
o the load to the limit range.
exceeds the limit.
S ) The inertia setting of ) ) )
Load centroid orientation exceeds Reduce the inertia setting of the load
0x20B7 o the load exceeds the o
limit o to the limit range.
limit.
S ] The inertia setting of ) ) )
Load centroid orientation exceeds Reduce the inertia setting of the load
0x20B8 o the load exceeds the o
limit o to the limit range.
limit.
The mass setting of the .
o Reduce the mass setting of the arm
0x20B9 Arm load mass exceeds the limit arm load exceeds the

limit.

load to the limit range.

-494-




Robot Alarms and Handling Method

Error code

Description

Cause

Solution

0x20BA

Arm load centroid position exceeds

limit

The centroid position
setting of the arm load
exceeds the limit.

Reduce the centroid position setting of
the arm load to the limit range.

0x20BB

Arm load centroid orientation

exceeds limit

The centroid
orientation setting of
the arm load exceeds
the limit.

Reduce the centroid orientation setting
of the arm load to the limit range.

0x20BC

Arm load inertia exceeds limit

The inertia setting of
the arm load exceeds
the limit.

Reduce the inertia setting of the arm
load to the limit range.

0x20C1

Collision or anomaly detected on J1

axis

Check whether
collision occurs; if
there is no collision,
check whether the
motor on the axis fails;
if there is no
abnormality, check
whether the load
parameters are set
correctly, check
whether the collision
detection parameters
have been debugged,
and check whether it is
due to the limited
servo tracking
capability; if there is no
abnormality, check
whether the robot has
experienced significant
changes in friction
after prolonged
cooling or operation; if
there is still no
abnormality, refer to
the instruction manual
to investigate the
cause or debug the
collision detection

parameters.

Check whether a collision has

occurred, if not:

1. Check that the load parameters are

set correctly;

2. Check that the robot model in the
controller matches the actual robot.

3. Check the robot for motor jam,
brake not opened, etc.

4. If the robot starts suddenly after a
long cold state, perform appropriate
warm-up before running; if the robot's
friction significantly decreases after
long-term running, contact the
manufacturer to tune the friction

parameters.

5. If the robot operates at high speed
and heavy load, it will cause current
saturation phenomenon, which is
prone to false alarms, so prevent the
robot from operating under such
conditions; You can also try to enter
the medium precision mode through
commands or manually turn on the
speed feedforward of all axes to solve
this problem to some extent.

6. If it is determined to be a false alarm,
the collision detection sensitivity of the
axis can be appropriately increased,
and itis recommended to use the
recommended collision detection
sensitivity value.
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7. If the alarm persists, turn off the
collision detection switch for that axis.
Check whether Check whether a collision has
collision occurs; if occurred, if not:
there s no collision, 1. Check that the load parameters are
check whether the )
set correctly;
motor on the axis fails;
if there is no 2. Check that the robot model in the
abnormality, check controller matches the actual robot.
whether the load 3. Check the robot for motor jam,
parameters are set brake not opened, etc.
correctly, check
y o 4. If the robot starts suddenly after a
whether the collision .
detection parameters long cold state, perform appropriate
ici etecti
052002 Collision or anomaly detected on J2 P warm-up before running; if the robot's

axis

have been debugged,
and check whether it is
due to the limited
servo tracking
capability; if there is no
abnormality, check
whether the robot has
experienced significant
changes in friction
after prolonged
cooling or operation; if
thereis still no

friction significantly decreases after
long-term running, contact the
manufacturer to tune the friction
parameters.

5. If the robot operates at high speed
and heavy load, it will cause current
saturation phenomenon, which is
prone to false alarms, so prevent the
robot from operating under such
conditions; You can also try to enter
the medium precision mode through
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commands or manually turn on the
speed feedforward of all axes to solve
this problem to some extent.
abnormality, refer to o )
] i 6. If it is determined to be a false alarm,
the instruction manual o ) o
) ] the collision detection sensitivity of the
to investigate the ] ] )
axis can be appropriately increased,
cause or debug the o
. . and it is recommended to use the
collision detection o )
recommended collision detection
parameters. .
sensitivity value.
7. If the alarm persists, turn off the
collision detection switch for that axis.
Check whether Check whether a collision has
collision occurs; if occurred, if not: 1) Check that the load
there is no collision, parameters are set correctly; 2) Check
check whether the that the robot model in the controller
motor on the axis fails; [ matches the actual robot; 3) Check the
if thereis no robot for motor jam, brake not opened,
abnormality, check etc.; 4) If there is a situation where the
whether the load robot suddenly starts after being cold
parameters are set for a long time, please warm up the
correctly, check machine appropriately before running;
whether the collision | If there is a significant decrease in the
Collision or anomaly detected on J3 | detection parameters | friction force of the robot after
0x20C3 axis have been debugged, |prolonged operation; contact the
and check whetheritis [ manufacturer to tune the friction
due to the limited parameters; 5) If the robot operates at
servo tracking high speed and heavy load, it will
capability; if there is no | cause current saturation phenomenon,
abnormality, check which is prone to false alarms, so
whether the robot has | prevent the robot from operating
experienced significant [ under such conditions; You can also try
changes in friction to enter the medium precision mode
after prolonged through commands or manually turn
cooling or operation; if [ on the speed feedforward of all axes to
there is still no solve this problem to some extent; 6) If
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it is determined to be a false alarm, the
abnormality, referto | collision detection sensitivity of the
the instruction manual | axis can be appropriately increased,
to investigate the and itis recommended to use the
cause or debug the recommended collision detection
collision detection sensitivity value; 7) If the alarm
parameters. persists, turn off the collision detection
switch for that axis.

Check whether Check whether a collision has
collision occurs; if occurred, if not: 1) Check that the load
there is no collision, parameters are set correctly; 2) Check
check whether the that the robot model in the controller
motor on the axis fails; | matches the actual robot; 3) Check the
if thereis no robot for motor jam, brake not opened,
abnormality, check etc.; 4) If there is a situation where the
whether the load robot suddenly starts after being cold
parameters are set for a long time, please warm up the
correctly, check machine appropriately before running;
whether the collision | If there is a significant decrease in the
detection parameters | friction force of the robot after
have been debugged, | prolonged operation; contact the
and check whether itis [ manufacturer to tune the friction

0x20C4 Collision or anomaly detected on J4 | qe to the limited parameters; 5) If the robot operates at

axis

servo tracking
capability; if there is no
abnormality, check
whether the robot has
experienced significant
changes in friction
after prolonged
cooling or operation; if
thereis still no
abnormality, refer to
the instruction manual
to investigate the
cause or debug the

high speed and heavy load, it will
cause current saturation phenomenon,
which is prone to false alarms, so
prevent the robot from operating
under such conditions; You can also try
to enter the medium precision mode
through commands or manually turn
on the speed feedforward of all axes to
solve this problem to some extent; 6) If
itis determined to be a false alarm, the
collision detection sensitivity of the
axis can be appropriately increased,
and it is recommended to use the
recommended collision detection
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o ) sensitivity value; 7) If the alarm
collision detection ) o )
parameters. per5|sts, turn off t.he collision detection
switch for that axis.
Check whether Check whether a collision has
collision occurs; if occurred, if not: 1) Check that the load
there is no collision, parameters are set correctly; 2) Check
check whether the that the robot model in the controller
motor on the axis fails; | matches the actual robot; 3) Check the
if thereis no robot for motor jam, brake not opened,
abnormality, check etc.; 4) If there is a situation where the
whether the load robot suddenly starts after being cold
parameters are set for a long time, please warm up the
correctly, check machine appropriately before running;
whether the collision | If there is a significant decrease in the
detection parameters | friction force of the robot after
have been debugged, | prolonged operation; contact the
and check whether itis [ manufacturer to tune the friction
0x20C5 Collision or anomaly detected on J5 | que to the limited parameters; 5) If the robot operates at
axis servo tracking high speed and heavy load, it will
capability; if there is no | cause current saturation phenomenon,
abnormality, check which is prone to false alarms, so
whether the robot has | prevent the robot from operating
experienced significant [ under such conditions; You can also try
changes in friction to enter the medium precision mode
after prolonged through commands or manually turn
cooling or operation; if [ on the speed feedforward of all axes to
there is still no solve this problem to some extent; 6) If
abnormality, referto  |itis determined to be a false alarm, the
the instruction manual | collision detection sensitivity of the
to investigate the axis can be appropriately increased,
cause or debug the and it is recommended to use the
recommended collision detection
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. . sensitivity value; 7) If the alarm
collision detection . . .
persists, turn off the collision detection
parameters. ) .
switch for that axis.
Check whether Check whether a collision has
collision occurs; if occurred, if not:
there is no collision, 1. Check that the load parameters are
check whether the )
set correctly;
motor on the axis fails;
if there is no 2. Check that the robot model in the
abnormality, check controller matches the actual robot.
whether the load 3. Check the robot for motor jam,
parameters are set brake not opened, etc.
correctly, check
y o 4. If the robot starts suddenly after a
whether the collision .
) long cold state, perform appropriate
detection parameters . .
warm-up before running; if the robot's
have been debugged, L N
| friction significantly decreases after
and check whether it is l ; ) tact th
Collision or anomaly detected on J6 | 4e to the limited ong-term running, contact the
0x20C6 manufacturer to tune the friction

axis

servo tracking
capability; if there is no
abnormality, check
whether the robot has
experienced significant
changes in friction
after prolonged
cooling or operation; if
thereis still no
abnormality, refer to
the instruction manual
to investigate the
cause or debug the

parameters.

5. If the robot operates at high speed
and heavy load, it will cause current
saturation phenomenon, which is
prone to false alarms, so prevent the
robot from operating under such
conditions; You can also try to enter
the medium precision mode through
commands or manually turn on the
speed feedforward of all axes to solve
this problem to some extent.

6. If it is determined to be a false alarm,
the collision detection sensitivity of the
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collision detection

parameters.

axis can be appropriately increased,
and it is recommended to use the
recommended collision detection

sensitivity value.

7. If the alarm persists, turn off the
collision detection switch for that axis.

0x20D0

Collision signal received

Collision signal
received

Clear the collision signal.
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When troubleshooting this fault, make
sure that the personnel are outside the
working range of the robot before
enabling any axis motor.
1. First check if a violent collision has
occurred, if no collision occurs, check
that the load parameters are set
correctly, check that the robot matches
the model displayed in the controller,
and check if there is a serious
deviation from the zero point of the

1. Robot collision; or | robot.

abnormalcurrentdue |5 |fthere is no collision and no

to serious errors in obvious abnormality, try increasing the

load parameters, servo gain and turning on the servo

model parameters, speed feedforward (which can be

and serious deviation | trned on through the command to

of zero point. enter the medium precision mode) to

2. Servo faults, see if the alarm still persists.

including: powerline | 3 fthe collision and controller side

UVW phase sequence | factors are excluded, then investigate

00001 Abnormal motion state detected on Z:ZE rennocf(;:rnriljdel the servo side factors in order.

J1 axis

mismatch, encoder
wiring failure, servo
gain mismatch, etc.

3. Robot motion speed
and acceleration are
too large, exceeding
the robot's motion
capability, resulting in
excessive speed
deviation and torque
deviation.

1). The UVW phase sequence is
incorrect. Connect the U/V/W cables in

the correct phase sequence.

2). An error occurs on the initial phase
detection of the motor rotor due to
disturbing signals upon power-on.
Power on the system again.

4. The encoder model is wrong or the
encoder is wired improperly. Confirm
the motor model, the parameter
HO00-00, the encoder type, and the
encoder wiring are correct.

5. The encoder is wired improperly,
aged, or connected loosely. Re-solder,
tighten or replace the encoder cable.

6. Improper parameter setting leads to
excessive vibration. Set the parameters
appropriately to avoid excessive
vibration.
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For more information, see "Robot
Alarms and Handling Method" in the

manual.
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When troubleshooting this fault, make
sure that the personnel are outside the
working range of the robot before
enabling any axis motor.
1. First check if a violent collision has
occurred, if no collision occurs, check
that the load parameters are set
correctly, check that the robot matches
the model displayed in the controller,
and check if there is a serious
deviation from the zero point of the

1. Robot collision; or | robot.

abnormalcurrentdue |5 |fthere is no collision and no

to serious errors in obvious abnormality, try increasing the

load parameters, servo gain and turning on the servo

model parameters, speed feedforward (which can be

and serious deviation | trned on through the command to

of zero point. enter the medium precision mode) to

2. Servo faults, see if the alarm still persists.

including: powerline | 3 fthe collision and controller side

UVW phase sequence | factors are excluded, then investigate

0520D2 Abnormal motion state detected on Z:ZE rennocf(;:rnriljdel the servo side factors in order.

J2 axis

mismatch, encoder
wiring failure, servo
gain mismatch, etc.

3. Robot motion speed
and acceleration are
too large, exceeding
the robot's motion
capability, resulting in
excessive speed
deviation and torque
deviation.

1). The UVW phase sequence is
incorrect. Connect the U/V/W cables in

the correct phase sequence.

2). An error occurs on the initial phase
detection of the motor rotor due to
disturbing signals upon power-on.
Power on the system again.

4. The encoder model is wrong or the
encoder is wired improperly. Confirm
the motor model, the parameter
HO00-00, the encoder type, and the
encoder wiring are correct.

5. The encoder is wired improperly,
aged, or connected loosely. Re-solder,
tighten or replace the encoder cable.

6. Improper parameter setting leads to
excessive vibration. Set the parameters
appropriately to avoid excessive
vibration.
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For more information, see "Robot
Alarms and Handling Method" in the

manual.
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When troubleshooting this fault, make
sure that the personnel are outside the
working range of the robot before
enabling any axis motor.
1. First check if a violent collision has
occurred, if no collision occurs, check
that the load parameters are set
correctly, check that the robot matches
the model displayed in the controller,
and check if there is a serious
deviation from the zero point of the

1. Robot collision; or | robot.

abnormalcurrentdue |5 |fthere is no collision and no

to serious errors in obvious abnormality, try increasing the

load parameters, servo gain and turning on the servo

model parameters, speed feedforward (which can be

and serious deviation | trned on through the command to

of zero point. enter the medium precision mode) to

2. Servo faults, see if the alarm still persists.

including: powerline | 3 fthe collision and controller side

UVW phase sequence | factors are excluded, then investigate

0203 Abnormal motion state detected on Z:ZE rennocf(;:rnriljdel the servo side factors in order.

J3 axis

mismatch, encoder
wiring failure, servo
gain mismatch, etc.

3. Robot motion speed
and acceleration are
too large, exceeding
the robot's motion
capability, resulting in
excessive speed
deviation and torque
deviation.

1). The UVW phase sequence is
incorrect. Connect the U/V/W cables in

the correct phase sequence.

2). An error occurs on the initial phase
detection of the motor rotor due to
disturbing signals upon power-on.
Power on the system again.

4. The encoder model is wrong or the
encoder is wired improperly. Confirm
the motor model, the parameter
HO00-00, the encoder type, and the
encoder wiring are correct.

5. The encoder is wired improperly,
aged, or connected loosely. Re-solder,
tighten or replace the encoder cable.

6. Improper parameter setting leads to
excessive vibration. Set the parameters
appropriately to avoid excessive
vibration.
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For more information, see "Robot
Alarms and Handling Method" in the

manual.
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When troubleshooting this fault, make
sure that the personnel are outside the
working range of the robot before
enabling any axis motor.
1. First check if a violent collision has
occurred, if no collision occurs, check
that the load parameters are set
correctly, check that the robot matches
the model displayed in the controller,
and check if there is a serious
deviation from the zero point of the

1. Robot collision; or | robot.

abnormalcurrentdue |5 |fthere is no collision and no

to serious errors in obvious abnormality, try increasing the

load parameters, servo gain and turning on the servo

model parameters, speed feedforward (which can be

and serious deviation | trned on through the command to

of zero point. enter the medium precision mode) to

2. Servo faults, see if the alarm still persists.

including: powerline | 3 fthe collision and controller side

UVW phase sequence | factors are excluded, then investigate

0204 Abnormal motion state detected on Z:ZE rennocf(;:rnriljdel the servo side factors in order.

J4 axis

mismatch, encoder
wiring failure, servo
gain mismatch, etc.

3. Robot motion speed
and acceleration are
too large, exceeding
the robot's motion
capability, resulting in
excessive speed
deviation and torque
deviation.

1). The UVW phase sequence is
incorrect. Connect the U/V/W cables in

the correct phase sequence.

2). An error occurs on the initial phase
detection of the motor rotor due to
disturbing signals upon power-on.
Power on the system again.

4. The encoder model is wrong or the
encoder is wired improperly. Confirm
the motor model, the parameter
HO00-00, the encoder type, and the
encoder wiring are correct.

5. The encoder is wired improperly,
aged, or connected loosely. Re-solder,
tighten or replace the encoder cable.

6. Improper parameter setting leads to
excessive vibration. Set the parameters
appropriately to avoid excessive
vibration.
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Error code Description Cause Solution

For more information, see "Robot
Alarms and Handling Method" in the

manual.
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Error code Description Cause Solution

When troubleshooting this fault, make
sure that the personnel are outside the
working range of the robot before
enabling any axis motor.
1. First check if a violent collision has
occurred, if no collision occurs, check
that the load parameters are set
correctly, check that the robot matches
the model displayed in the controller,
and check if there is a serious
deviation from the zero point of the

1. Robot collision; or | robot.

abnormalcurrentdue |5 |fthere is no collision and no

to serious errors in obvious abnormality, try increasing the

load parameters, servo gain and turning on the servo

model parameters, speed feedforward (which can be

and serious deviation | trned on through the command to

of zero point. enter the medium precision mode) to

2. Servo faults, see if the alarm still persists.

including: powerline | 3 fthe collision and controller side

UVW phase sequence | factors are excluded, then investigate

0X00D5 Abnormal motion state detected on Z:ZE rennocf(;:rnriljdel the servo side factors in order.

J5 axis

mismatch, encoder
wiring failure, servo
gain mismatch, etc.

3. Robot motion speed
and acceleration are
too large, exceeding
the robot's motion
capability, resulting in
excessive speed
deviation and torque
deviation.

1). The UVW phase sequence is
incorrect. Connect the U/V/W cables in

the correct phase sequence.

2). An error occurs on the initial phase
detection of the motor rotor due to
disturbing signals upon power-on.
Power on the system again.

4. The encoder model is wrong or the
encoder is wired improperly. Confirm
the motor model, the parameter
HO00-00, the encoder type, and the
encoder wiring are correct.

5. The encoder is wired improperly,
aged, or connected loosely. Re-solder,
tighten or replace the encoder cable.

6. Improper parameter setting leads to
excessive vibration. Set the parameters
appropriately to avoid excessive
vibration.
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Error code Description Cause Solution

For more information, see "Robot
Alarms and Handling Method" in the

manual.
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Error code Description Cause Solution

When troubleshooting this fault, make
sure that the personnel are outside the
working range of the robot before
enabling any axis motor.
1. First check if a violent collision has
occurred, if no collision occurs, check
that the load parameters are set
correctly, check that the robot matches
the model displayed in the controller,
and check if there is a serious
deviation from the zero point of the

1. Robot collision; or | robot.

abnormalcurrentdue |5 |fthere is no collision and no

to serious errors in obvious abnormality, try increasing the

load parameters, servo gain and turning on the servo

model parameters, speed feedforward (which can be

and serious deviation | trned on through the command to

of zero point. enter the medium precision mode) to

2. Servo faults, see if the alarm still persists.

including: powerline | 3 fthe collision and controller side

UVW phase sequence | factors are excluded, then investigate

052006 Abnormal motion state detected on Z:ZE rennocf(;:rnriljdel the servo side factors in order.

J6 axis

mismatch, encoder
wiring failure, servo
gain mismatch, etc.

3. Robot motion speed
and acceleration are
too large, exceeding
the robot's motion
capability, resulting in
excessive speed
deviation and torque
deviation.

1). The UVW phase sequence is
incorrect. Connect the U/V/W cables in

the correct phase sequence.

2). An error occurs on the initial phase
detection of the motor rotor due to
disturbing signals upon power-on.
Power on the system again.

4. The encoder model is wrong or the
encoder is wired improperly. Confirm
the motor model, the parameter
HO00-00, the encoder type, and the
encoder wiring are correct.

5. The encoder is wired improperly,
aged, or connected loosely. Re-solder,
tighten or replace the encoder cable.

6. Improper parameter setting leads to
excessive vibration. Set the parameters
appropriately to avoid excessive
vibration.
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Error code

Description

Cause

Solution

For more information, see "Robot
Alarms and Handling Method" in the

manual.

0x20DA

Unsupported feature

Features currently not
supported (such as
tracking).

Delete related instructions containing
unsupported features.

0x20EO

CnvFastCatch instruction

preprocessing planning error

No horizontal planning
segment exists during
CnvFastCatch
instruction

preprocessing.

Modify the start point of the
CnvFastCatch instruction appropriately
to ensure the motion of the instruction
includes a horizontal segment during
movement.

0x20E1

Conveyor index inconsistent

Conveyor index is
inconsistent between
GetCnvObiject
instruction and RefSys

Modify conveyor index to be consistent
between the GetCnvObject instruction
and the RefSys Conveyor and
CnvFastCatch instructions.
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Error code Description Cause Solution
Conveyor instruction,
or between
GetCnvObject
instruction and
CnvFastCatch
instruction.
RefSys Conveyor
instruction and RefSys Conveyor instruction and
0x20E2 Conveyor instruction conflict CnvFastCatch CnvFastCatch instruction must be
instruction are used at | separated by RefSys Base instruction.
the same time.
The tool used in
0X0E3 Errorin tool parameter of conveyor | tracking motion Switch the tool used in tracking
X
instruction instruction is not a motion instruction to a gripping tool.
gripping tool.
The attribute of
workobject frame Switch the workobject frame
Error in parameter of workobject associated with the connected with the active conveyor to
0x20E4 frame associated with the active active conveyor: (1) the | the workobject frame whose
conveyor workobiject is not held; | workobject is held and user frame is
or (2) the user frameis | fixed.
not fixed.
) The tracking process | Change the installation mode of the
The tracking process does not ] .
s . does not supportthe | robot to "Robot at fixed position" on
0x20E5 support the installation of roboton | ] . . ) )
) . installation of robot on | the mechanical unit configuration
a movable guide rail. . ] )
amovable guiderail.  |interface.
The CnvTrigVis .
) o Change the detection mode of the
instruction is not L .
conveyor to "vision+instruction" or
o . allowed for the ) _
0x20E6 CnvTrigVis instruction use error switch to a conveyor with the
conveyor whose .
] . detection mode of
detection mode is not L .
L ) "vision+instruction".
"vision+instruction".
The material is fed too
fast, resultingin a
sensor triggering cycle
0x20E7 Sensor triggered too frequently of less than 0.6s, which [ Reduce the trigger frequency of sensor.

can lead to excessively
high photography
frequency.
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Error code Description Cause Solution
The holding time of the
DO level is less than
L ) the trigger cycle of o
The holding time of DO level is too . . Reduce the DO level holding time, or
0x20E8 sensor, which will )
long. reduce the trigger frequency of sensor.
cause that the sensor
does not trigger to take
pictures in time.
After the robot triggers | Check whether the visual data is sent
a photo, it receives multiple times or whether the
0x20E9 Vision data sent too many times vision data more than | photographingis abnormal, and
once before thenext | whether the camera trigger parameter
photo is taken. is selected correctly.
The CnvFastCatch
OX20EA CnvFastCatch instruction not instruction does not Do not use nvFastCatch instruction for
X
supported for non-SCARA robots support robots other | non-SCARA robots.
than SCARA robots.
The SetCnwisOTMode
instruction is not
allowed if the Switch the detection method of the
0x20EB SetCnwisOTMode use error detection modeis not |conveyor to "Vision", "Vision+Sensor",
"Vision", or "Instruction+Vision".
"Vision+Sensor", or
"Instruction+Vision".
) The soft float function
The tracking process cannot be . .
) and tracking process [ Turn off the soft float function and
0x20EC enabled when the soft float is i .
function are mutually | then turn on the tracking process.
enabled. .
exclusive.
When the virtual
i conveyor speed is Adjust the encoder resolution to a non-
The encoder resolution should not . )
0x20ED b enabled, the encoder [zero value, or disable the virtual
e zero.
resolution should not | conveyor speed.
be set to zero.
Adjust the lower workspace boundary
o ) The robot approaches ) o
The speed setting is exceeded in the ) ... |sothatthe robot's singularity is not
0x20EE ) the singular positionin | ]
tracking state. ) within the workspace of the tracking
the tracking state.
process.
Adjust the lower workspace boundary
) o The robot approaches ) o
The acceleration setting is exceeded ) .. |sothatthe robot's singularity is not
0x20EF ) ] the singular positionin | ]
in the tracking state. . within the workspace of the tracking
the tracking state.
process.
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Error code Description Cause Solution
o ) .~ | Jump/JumpL motion is
Jump/JumpL motion is forbidden in . . Change the frame or change the
0x20F1 forbidden in ECP . )
ECP frame. motion instructions.
frame.
Tool frame and wobj frame do not | Tool frame and wobj
0x20F2 Change the frame.
match. frame do not match.
. o . . External axis motion is
External axis motion is forbidden in . . Change the frame or change the
0x20F3 forbidden in ECP o )
ECP frame. motion instructions.
frame.
) o ) ) Tracking motion is
Tracking motion is forbidden in ECP . . Change the frame or change the
0x20F4 forbidden in ECP o )
frame. motion instructions.
frame.
Excessive fluctuation ) o )
) . ) Export the diagnostic information and
0x20F5 Abnormal system time fluctuation | of system scheduling
. contact the manufacturer.
time
S NC thread scheduling ) o )
NC thread scheduling time . Export the diagnostic information and
0x20F6 ) time fluctuates too
exception contact the manufacturer.
much.
0O0FT NRT thread execution time NRT thread execution | Export the diagnostic information and
X
exception timeout contact the manufacturer.
0X0F8 Real time task execution time Real time task Export the diagnostic information and
X
exception execution timeout contact the manufacturer.
System . - .
. Export the diagnostic information and
0x20F9 Abnormal system timer feedback clock_nanosleep
. contact the manufacturer.
return value exception
OX20FA Rtbus thread execution time Rtbus thread execution | Export the diagnostic information and
X
exception timeout contact the manufacturer.
Subdivision
OX0FC Subdivision configuration configuration Export the diagnostic information and
X
information verification error information contact the manufacturer.
verification error
Singularity crossing
0X20FD Singularity crossing function fails to | function fails to reach | Turn off singularity crossing function
X
reach the taught joint positions the taught joint or change the target point.
positions
] o ) MCU configuration
MCU configuration information ) )
0x20FE information check Contact the manufacturer.

check error

error
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Error code

Description

Cause

Solution

0x2101

J1 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2102

J1 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the

alarm.

0x2103

J1 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2104

J1 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2105

Excessive tracking error of J1 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2106

J1 axis overspeed alarm

The running speed is
greater than the set
maximum speed.

Reduce the speed of the J1 axis.

0x2107

Strong current of J1 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether
strong current is not switched on.

0x2108

J1 axis torque overlimit

The actual maximum
current exceeds the
limit.

1. Reduce the acceleration parameters
appropriately.
2. Check that the load parameter

settings are appropriate.

3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
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Error code Description Cause Solution
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. o planned output, it was .
0x2109 J1 axis average load rate overlimit . | pure motion beat test, the average
found that the set joint load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l'oa.d rate appropriately, or adjust the points to
0x210A J1 axis average load rate overlimit exceeds the llr'mts °f I move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
1. In case of CP motion, reduce
When verifying the position speed or increase joint speed
planned output, itwas |aPpropriately, or adjust the points to
0x210B J1 axis acceleration overlimit found that the set joint | move away from singularities.
acceleration was 2. Check if there are any other
exceeded. accompanying alarms in the alarm
record.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x210C J1 axis enable synchronization error . .
external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x210D J1 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x210E J1 axis position feedback error manually cleared. If not, check for the

2. Encoder position
jumps.

interference source.
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Error code

Description

Cause

Solution

0x210F

J1 axis disable status error

The robot failed to be
disabled at the
specified time and
distance.

1. Check that servo parameter 6084
and brake parameter 0209 are
correctly set.

2. Check if the load exceeds the limit.

0x2111

J2 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2112

J2 axis negative drive has an alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2113

J2 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2114

J2 axis path planning out of range

The planned value
exceeds the maximum
calculation range.

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2115

Excessive tracking error of J2 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2116

J2 axis overspeed alarm

The running speed is
greater than the set
maximum speed.

Reduce the speed of J2 axis.

0x2117

Strong current of J2 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.

0x2118

J2 axis torque overlimit

The actual maximum
current exceeds the
limit.

1. Reduce the acceleration parameters
appropriately.
2. Check that the load parameter

settings are appropriate.

3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
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Error code Description Cause Solution
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. o planned output, it was .
0x2119 J2 axis average load rate overlimit ~ " | pure motion beat test, the average
found that the set joint . .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
1. In case of CP motion, reduce
position speed or increase joint speed
The average load rate appropriately, or adjust the points to
exceeds the limits of . -
0x211A J2 axis average load rate overlimit . move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
1. In case of CP motion, reduce
position speed or increase joint speed
The average load rate appropriately, or adjust the points to
exceeds the limits of : .
0x211B J2 axis acceleration overlimit ) move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x211C J2 axis enable synchronization error . .
external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x211D J2 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x211E J2 axis position feedback error manually cleared. If not, check for the

2. Encoder position

jumps.

interference source.
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Error code Description Cause Solution
The robot failed to be | 1. Check that servo parameter 6084
o disabled at the and brake parameter 0209 are
0x211F J2 axis disable status error specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The motor/reducer acceleration, or load if necessary.
. temperature is too
0x2121 J1 axis motor/reducer overheat i ) 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The encoder acceleration, or load if necessary.
. temperature is too
0x2122 J1 axis encoder overheat . ) 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The motor/reducer acceleration, or load if necessary.
. temperature is too
0x2141 J2 axis motor/reducer overheat . . 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The encoder acceleration, or load if necessary.
. temperature is too
0x2142 J2 axis encoder overheat i i 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
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Error code Description Cause Solution
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The motor/reducer acceleration, or load if necessary.
. temperature is too
0x2161 J3 axis motor/reducer overheat . ) 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The encoder acceleration, or load if necessary.
. temperature is too
0x2162 J3 axis encoder overheat . . 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The motor/reducer acceleration, or load if necessary.
. temperature is too
0x2181 J4 axis motor/reducer overheat i ) 2. Reduce the duty cycle.
high, exceeding alarm
threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
The encoder acceleration, or load if necessary.
. temperature is too
0x2182 J4 axis encoder overheat 2. Reduce the duty cycle.

high, exceeding alarm
threshold.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if

necessary.
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Error code

Description Cause

Solution

0x21A1

The motor/reducer
. temperature is too
J5 axis motor/reducer overheat ] .
high, exceeding alarm

threshold.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

2. Reduce the duty cycle.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.

0x21A2

The encoder

. temperature is too
J5 axis encoder overheat ] )
high, exceeding alarm

threshold.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

2. Reduce the duty cycle.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if

necessary.

0x21C1

The motor/reducer
. temperature is too
J6 axis motor/reducer overheat i )
high, exceeding alarm

threshold.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

2. Reduce the duty cycle.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if

necessary.

0x21C2

The encoder

. temperature is too
J6 axis encoder overheat i ]
high, exceeding alarm

threshold.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

2. Reduce the duty cycle.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if

necessary.

O0x21E1

. Robot enters
Robot enters interference zone 0 )
interference zone 0

Disable the interference zone 0, and
move the robot out of interference
zone 0.
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Error code Description Cause Solution
Disable the interference zone 1, and
. Robot enters ]
0x21E2 Robot enters interference zone 1 ) move the robot out of interference
interference zone 1
zone 1.
Disable the interference zone 2, and
) Robot enters ]
0x21E3 Robot enters interference zone 2 ) move the robot out of interference
interference zone 2
zone 2.
Disable the interference zone 3, and
) Robot enters ]
0x21E4 Robot enters interference zone 3 ) move the robot out of interference
interference zone 3
zone 3.
Disable the interference zone 4, and
) Robot enters ]
0x21E5 Robot enters interference zone 4 ) move the robot out of interference
interference zone 4
zone 4.
Disable the interference zone 5, and
. Robot enters ]
0x21E6 Robot enters interference zone 5 ) move the robot out of interference
interference zone 5
zone 5.
Disable the interference zone 6, and
) Robot enters ]
0x21E7 Robot enters interference zone 6 ) move the robot out of interference
interference zone 6
zone 6.
Disable the interference zone 7, and
) Robot enters i
0x21E8 Robot enters interference zone 7 ) move the robot out of interference
interference zone 7
zone .
Disable the interference zone 8, and
) Robot enters ]
0x21E9 Robot enters interference zone 8 ) move the robot out of interference
interference zone 8
zone 8.
Disable the interference zone 9, and
. Robot enters ]
0x21EA Robot enters interference zone 9 ) move the robot out of interference
interference zone 9
zone 9.
Disable the interference zone 10, and
) Robot enters ]
0x21EB Robot enters interference zone 10 ) move the robot out of interference
interference zone 10
zone 10.
Disable the interference zone 11, and
) Robot enters i
0x21EC Robot enters interference zone 11 ) move the robot out of interference
interference zone 11
zone 11.
Disable the interference zone 12, and
) Robot enters ]
0x21ED Robot enters interference zone 12 move the robot out of interference

interference zone 12

zone 12.
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Error code

Description

Cause

Solution

Ox21EE

Robot enters interference zone 13

Robot enters
interference zone 13

Disable the interference zone 13, and
move the robot out of interference
zone 13.

Ox21EF

Robot enters interference zone 14

Robot enters
interference zone 14

Disable the interference zone 14, and
move the robot out of interference
zone 14.

0x21FO0

Robot enters interference zone 15

Robot enters
interference zone 15

Disable the interference zone 15, and
move the robot out of interference
zone 15.

0x2201

J3 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2202

J3 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2203

J3 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2204

J3 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2205

Excessive tracking error of J3 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2206

J3 axis overspeed alarm

The running speed is
greater than the set

maximum speed.

Reduce the speed of J3 axis.

0x2207

Strong current of J3 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.
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Error code Description Cause Solution
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2208 J3 axis torque overlimit current exceeds the settings are appropriate.
limit. 3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. L planned output, it was .
0x2209 J3 axis average load rate overlimit . | pure motion beat test, the average
found that the set joint load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l.oa.d rate appropriately, or adjust the points to
0x220A J3 axis average load rate overlimit exceeds the hr.mts of | move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l'oa.d rate appropriately, or adjust the points to
0x220B J3 axis acceleration overlimit exceeds the l|r.n|ts of move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x220C J3 axis enable synchronization error ] ]
external reasons whether there is external interference
during the enabling during the enabling process.
process.
0x220D J3 axis arrival timeout

-526-




Robot Alarms and Handling Method

Error code

Description

Cause

Solution

The servo takes too
long to arrive the
target position.

Check whether the arrival error
threshold is too small or whether the

servo gain is not proper.

0x220E

J3 axis position feedback error

1. Multi-turn value
changes.

2. Encoder position

jumps.

Check if the multi turn value has been
manually cleared. If not, check for the
interference source.

0x220F

J3 axis disable status error

The robot failed to be
disabled at the
specified time and
distance.

1. Check that servo parameter 6084
and brake parameter 0209 are
correctly set.

2. Check if the load exceeds the limit.

0x2211

J4 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2212

J4 axis negative limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2213

J4 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2214

J4 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2215

Excessive tracking error of J4 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2216

J4 axis overspeed alarm

The running speed is
greater than the set
maximum speed.

Reduce the speed of J4 axis.

0x2217

Strong current of J4 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.
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Error code Description Cause Solution
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2218 J4 axis torque overlimit current exceeds the settings are appropriate.
limit. 3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. L planned output, it was .
0x2219 J4 axis average load rate overlimit . | pure motion beat test, the average
found that the set joint load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l.oa.d rate appropriately, or adjust the points to
0x221A J4 axis average load rate overlimit exceeds the hr.mts of | move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l'oa.d rate appropriately, or adjust the points to
0x221B J4 axis acceleration overlimit exceeds the l|r.n|ts of move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x221C J4 axis enable synchronization error ] ]
external reasons whether there is external interference
during the enabling during the enabling process.
process.
0x221D J4 axis arrival timeout
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Error code

Description

Cause

Solution

The servo takes too
long to arrive the
target position.

Check whether the arrival error
threshold is too small or whether the

servo gain is not proper.

0x221E

J4 axis position feedback error

1. Multi-turn value
changes.

2. Encoder position

jumps.

Check if the multi turn value has been
manually cleared. If not, check for the
interference source.

0x221F

J4 axis disable status error

The robot failed to be
disabled at the
specified time and
distance.

1. Check that servo parameter 6084
and brake parameter 0209 are
correctly set.

2. Check if the load exceeds the limit.

0x2301

J5 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2302

J5 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2303

J5 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2304

J5 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2305

Excessive tracking error of J5 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2306

J5 axis overspeed alarm

The running speed is
greater than the set
maximum speed.

Reduce the speed of J5 axis.

0x2307

Strong current of J5 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.

-529-




Robot Alarms and Handling Method

Error code Description Cause Solution
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2308 J5 axis torque overlimit current exceeds the settings are appropriate.
limit. 3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. L planned output, it was .
0x2309 J5 axis average load rate overlimit . | pure motion beat test, the average
found that the set joint load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l.oa.d rate appropriately, or adjust the points to
0x230A J5 axis average load rate overlimit exceeds the l|r.n|ts of | move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l'oa.d rate appropriately, or adjust the points to
0x230B J5 axis acceleration overlimit exceeds the l|r.n|ts of move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x230C J5 axis enable synchronization error ] ]
external reasons whether there is external interference
during the enabling during the enabling process.
process.
0x230D J5 axis arrival timeout
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Error code

Description

Cause

Solution

The servo takes too
long to arrive the
target position.

Check whether the arrival error
threshold is too small or whether the

servo gain is not proper.

0x230E

J5 axis position feedback error

1. Multi-turn value
changes.

2. Encoder position

jumps.

Check if the multi turn value has been
manually cleared. If not, check for the
interference source.

0x230F

J5 axis disable status error

The robot failed to be
disabled at the
specified time and
distance.

1. Check that servo parameter 6084
and brake parameter 0209 are
correctly set.

2. Check if the load exceeds the limit.

0x2311

J6 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2312

J6 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2313

J6 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2314

J6 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2315

Excessive tracking error of J6 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2316

J6 axis overspeed alarm

The running speed is
greater than the set
maximum speed.

Reduce the speed of J6 axis.

0x2317

Strong current of J6 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.
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Error code Description Cause Solution
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2318 J6 axis torque overlimit current exceeds the settings are appropriate.
limit. 3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. L planned output, it was .
0x2319 J6 axis average load rate overlimit 7 | pure motion beat test, the average
found that the set joint load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l.oa.d rate appropriately, or adjust the points to
0x231A J6 axis average load rate overlimit exceeds the hr.mts °F I move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
1. In case of CP motion, reduce
position speed or increase joint speed
The average l'oa.d rate appropriately, or adjust the points to
0x231B J6 axis acceleration overlimit exceeds the l|r.n|ts °f I move away from singularities.
temperature rise and
lifespan. 2. Check if there are any other
accompanying alarms in the alarm
record.
) o Excessive tracking Check whether there is joint
0x231C J6 axis enable synchronization error .
error movement during power on.
The servo takes too Check whether the arrival error
0x231D J6 axis arrival timeout long to arrive the threshold is too small or whether the

target position.

servo gain is not proper.
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Error code

Description

Cause

Solution

0x231E

J6 axis position feedback error

1. Multi-turn value
changes.

2. Encoder position

jumps.

Check if the multi turn value has been
manually cleared. If not, check for the

interference source.

0x231F

J6 axis disable status error

The robot failed to be
disabled at the
specified time and
distance.

1. Check that servo parameter 6084
and brake parameter 0209 are
correctly set.

2. Check if the load exceeds the limit.

0x2401

J7 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2402

J7 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2403

J7 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2404

J7 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2405

Excessive tracking error of J7 axis

The difference
between the planned
and actual positions is

too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2406

J7 axis overspeed alarm

The running speed is
greater than the set

maximum speed.

Reduce the speed of J7 axis.

0x2407

Strong current of J7 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.

0x2408

J7 axis torque overlimit

The actual maximum
current exceeds the
limit.

1. Reduce the acceleration parameters

appropriately.

2. Check that the load parameter
settings are appropriate.
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Error code Description Cause Solution
3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. L planned output, it was .
0x2409 J7 axis average load rate overlimit ~ " | pure motion beat test, the average
found that the set joint . .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed . S
) o Reduce the maximum speed in joint or
0x240A J7 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned . .
) ) ) Reduce the maximum acceleration or
0x240B J7 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before itis enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x240C J7 axis enable synchronization error ) )
external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x240D J7 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x240E J7 axis position feedback error manually cleared. If not, check for the

2. Encoder position

jumps.

interference source.
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Error code

Description

Cause

Solution

0x240F

J7 axis disable status error

The robot failed to be
disabled at the
specified time and
distance.

1. Check that servo parameter 6084
and brake parameter 0209 are
correctly set.

2. Check if the load exceeds the limit.

0x2411

J8 axis positive limit alarm

The joint limit position
is reached.

Perform negative motion to clear the
alarm.

0x2412

J8 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2413

J8 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2414

J8 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2415

Excessive tracking error of J8 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2416

J8 axis overspeed alarm

The running speed is
greater than the set
maximum speed.

Reduce the speed of J8 axis.

0x2417

Strong current of J8 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.

0x2418

J8 axis torque overlimit

The actual maximum
current exceeds the
limit.

1. Reduce the acceleration parameters
appropriately.
2. Check that the load parameter

settings are appropriate.

3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
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Error code Description Cause Solution
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. o planned output, it was .
0x2419 J8 axis average load rate overlimit ~ " | pure motion beat test, the average
found that the set joint . .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed . o
) o Reduce the maximum speed in joint or
0x241A J8 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned ) )
) ) ) Reduce the maximum acceleration or
0x241B J8 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x241C J8 axis enable synchronization error . .
external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x241D J8 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x241E J8 axis position feedback error manually cleared. If not, check for the
2. Encoder position interference source.
jumps.
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x241F J8 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
) o The joint limit position | Perform negative motion to clear the
0x2501 J9 axis positive limit alarm

is reached.

alarm.
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Error code

Description

Cause

Solution

0x2502

J9 axis negative limit alarm

The joint limit position
is reached.

Perform positive motion to clear the
alarm.

0x2503

J9 axis drive alarm

The drive has an alarm.

Perform troubleshooting by referring
to the servo manual according to fault
codes.

0x2504

J9 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2505

Excessive tracking error of J9 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.

0x2506

J9 axis overspeed alarm

The running speed is
greater than the set

maximum speed.

Reduce the speed of J9 axis.

0x2507

Strong current of J9 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether

strong current is not switched on.

0x2508

J9 axis torque overlimit

The actual maximum
current exceeds the
limit.

1. Reduce the acceleration parameters
appropriately.
2. Check that the load parameter

settings are appropriate.

3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.

0x2509

J9 axis average load rate overlimit

When verifying the
planned output, it was
found that the set joint
speed was exceeded.

1. Investigate brake, mechanical
jamming, and drive.

2. Reduce the speed or acceleration
percentage appropriately.

3. Extend the non-motion time. In the
pure motion beat test, the average
load rate may exceed the limit, which
does not mean that it exceeds the limit
in actual application. You can add
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Error code Description Cause Solution
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed ) L
) o Reduce the maximum speed in joint or
0x250A J9 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned ) .
) ) ) Reduce the maximum acceleration or
0x250B J9 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before it is enabled, or | Check whether there is joint
) o the robot moves due to | movement during power on, and
0x250C J9 axis enable synchronization error ) ]
external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x250D J9 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x250E J9 axis encoder feedback error manually cleared. If not, check for the
2. Encoder position interference source.
jumps.
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x250F J9 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
] o The joint limit position | Perform negative motion to clear the
0x2511 J10 axis positive limit alarm )
is reached. alarm.
] o The joint limit position | Perform positive motion to clear the
0x2512 J10 axis negative limit alarm .
is reached. alarm.
Perform troubleshooting by referring
0x2513 J10 axis drive alarm The drive has an alarm. | to the servo manual according to fault

codes.
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Error code

Description

Cause

Solution

0x2514

J10 axis path planning out of range

The planned value
exceeds the maximum
calculation range
(-1073741823 to
1073741824).

Check whether the absolute origin
position is selected to be near the
counting limit. If the zero point is near
the limit, clear the drive turns.

0x2515

Excessive tracking error of J10 axis

The difference
between the planned
and actual positions is
too large.

1. View the tracking error threshold.
2. Check for mechanical stuck.

3. Check that the power lines are
properly connected.

4. Check that the load matches the
servo gain.

5. Consult the troubleshooting guide.

0x2516

J10 axis overspeed alarm

The running speed is
greater than the set

maximum speed.

Reduce the speed of J10 axis.

0x2517

Strong current of J10 axis not
switched on

Strong current is not
switched on.

Check the drive circuit for whether
strong current is not switched on.

0x2518

J10 axis torque overlimit

The actual maximum
current exceeds the
limit.

1. Reduce the acceleration parameters
appropriately.
2. Check that the load parameter

settings are appropriate.

3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.

0x2519

J10 axis average load rate overlimit

When verifying the
planned output, it was
found that the set joint
speed was exceeded.

1. Investigate brake, mechanical
jamming, and drive.

2. Reduce the speed or acceleration
percentage appropriately.

3. Extend the non-motion time. In the
pure motion beat test, the average
load rate may exceed the limit, which
does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
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Error code Description Cause Solution
The planned speed . o
) o Reduce the maximum speed in joint or
0x251A J10 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned . .
) ) ) Reduce the maximum acceleration or
0x251B J10 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before it is enabled, or | Check whether there is joint
0051C J10 axis enable synchronization the robot moves due to | movement during power on, and
X
error external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x251D J10 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value Check if the multi turn value has been
0x251E J10 axis encoder feedback error changes. 2. Encoder manually cleared. If not, check for the
position jumps. interference source.
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x251F J10 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
) o The joint limit position | Perform negative motion to clear the
0x2601 J11 axis positive limit alarm )
is reached. alarm.
] o The joint limit position | Perform positive motion to clear the
0x2602 J11 axis negative limit alarm .
is reached. alarm.
Perform troubleshooting by referring
0x2603 J11 axis drive alarm The drive has an alarm. | to the servo manual according to fault
codes.
The planned value o
. Check whether the absolute origin
exceeds the maximum o
) ) ) position is selected to be near the
0x2604 J11 axis path planning out of range | calculation range

(-1073741823 to
1073741824).

counting limit. If the zero point is near
the limit, clear the drive turns.
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Error code Description Cause Solution
1. View the tracking error threshold.
2. Check for mechanical stuck.
The difference )
3. Check that the power lines are
) ) ) between the planned
0x2605 Excessive tracking error of J11 axis .. | properly connected.
and actual positions is
too large. 4. Check that the load matches the
servo gain.
5. Consult the troubleshooting guide.
The running speed is
0x2606 J11 axis overspeed alarm greater than the set Reduce the speed of J11 axis.
maximum speed.
0607 Strong current of J11 axis not Strong current is not Check the drive circuit for whether
X
switched on switched on. strong current is not switched on.
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2608 J11 axis torque overlimit current exceeds the settings are appropriate.
limit. 3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Troubleshoot brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
] .. | planned output, it was .
0x2609 J11 axis average load rate overlimit 7 | pure motion beat test, the average
found that the set joint o .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed ) o
) o Reduce the maximum speed in joint or
0x260A J11 axis planned speed error exceeds the limit too ]
Cartesian space.
much.
The planned . .
) ) ) Reduce the maximum acceleration or
0x260B J11 axis planned acceleration error | acceleration exceeds o ]
L velocity in joint or Cartesian space.
the limit too much.
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The robot vibrates
before itis enabled, or | Check whether there is joint
0260C J11 axis enable synchronization the robot moves due to | movement during power on, and
X
error external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x260D J11 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x260E J11 axis encoder feedback error manually cleared. If not, check for the
2. Encoder position interference source.
jumps.
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x260F J11 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
] o The joint limit position | Perform negative motion to clear the
0x2611 J12 axis positive limit alarm )
is reached. alarm.
) o The joint limit position | Perform positive motion to clear the
0x2612 J12 axis negative limit alarm .
is reached. alarm.
Perform troubleshooting by referring
0x2613 J12 axis drive alarm The drive has an alarm. | to the servo manual according to fault
codes.
The planned value .
. Check whether the absolute origin
exceeds the maximum o
) ) ) position is selected to be near the
0x2614 J12 axis path planning out of range | calculation range . o
counting limit. If the zero point is near
(-1073741823 to o .
the limit, clear the drive turns.
1073741824).
1. View the tracking error threshold.
2. Check for mechanical stuck.
The difference )
3. Check that the power lines are
) ) ) between the planned
0x2615 Excessive tracking error of J12 axis properly connected.

and actual positions is

too large.

4. Check that the load matches the

servo gain.

5. Consult the troubleshooting guide.
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Error code Description Cause Solution
The running speed is
0x2616 J12 axis overspeed alarm greater than the set Reduce the speed of J12 axis.
maximum speed.
00617 Strong current of J12 axis not Strong currentisnot [ Check the drive circuit for whether
X
switched on switched on. strong current is not switched on.
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2618 J12 axis torque overlimit current exceeds the settings are appropriate.
limit. 3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Investigate brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
) .. | planned output, it was .
0x2619 J12 axis average load rate overlimit ~ | pure motion beat test, the average
found that the set joint - .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed . o
) o Reduce the maximum speed in joint or
0x261A J12 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned . .
) ) ) Reduce the maximum acceleration or
0x261B J12 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before it is enabled, or | Check whether there is joint
0061C J12 axis enable synchronization the robot moves due to | movement during power on, and
X
error external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x261D J12 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
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Error code Description Cause Solution
1. Multi-turn value Check if the multi turn value has been
0x261E J12 axis encoder feedback error changes. 2. Encoder manually cleared. If not, check for the
position jumps. interference source.
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x261F J12 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
] o The joint limit position | Perform negative motion to clear the
0x2701 J13 axis positive limit alarm )
is reached. alarm.
) o The joint limit position | Perform positive motion to clear the
0x2702 J13 axis negative limit alarm .
is reached. alarm.
Perform troubleshooting by referring
0x2703 J13 axis drive alarm The drive has an alarm. | to the servo manual according to fault
codes.
The planned value -
) Check whether the absolute origin
exceeds the maximum o
) ) ) position is selected to be near the
0x2704 J13 axis path planning out of range | calculation range o o
counting limit. If the zero point is near
(-1073741823 to o .
the limit, clear the drive turns.
1073741824).
1. View the tracking error threshold.
2. Check for mechanical stuck.
The difference )
3. Check that the power lines are
) ) ) between the planned
0x2705 Excessive tracking error of J13 axis .. | properly connected.
and actual positions is
too large. 4. Check that the load matches the
servo gain.
5. Consult the troubleshooting guide.
The running speed is
0x2706 J13 axis overspeed alarm greater than the set Reduce the speed of J13 axis.
maximum speed.
00707 Strong current of J13 axis not Strong currentisnot [ Check the drive circuit for whether
X
switched on switched on. strong current is not switched on.
1. Reduce the acceleration parameters
appropriately.
The actual maximum 2. Check that the load parameter
0x2708 J13 axis torque overlimit current exceeds the

limit.

settings are appropriate.
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Error code Description Cause Solution
3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
1. Investigate brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. . .| planned output, it was .
0x2709 J13 axis average load rate overlimit ~ " | pure motion beat test, the average
found that the set joint . .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed . S
) o Reduce the maximum speed in joint or
0x270A J13 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned . .
] ] ) Reduce the maximum acceleration or
0x270B J13 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before itis enabled, or | Check whether there is joint
0070C J13 axis enable synchronization the robot moves due to | movement during power on, and
X
error external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x270D J13 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x270E J13 axis encoder feedback error manually cleared. If not, check for the
2. Encoder position interference source.
jumps.
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Error code Description Cause Solution
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x270F J13 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
] o The joint limit position | Perform negative motion to clear the
0x2711 J14 axis positive limit alarm )
is reached. alarm.
) o The joint limit position | Perform positive motion to clear the
0x2712 J14 axis negative limit alarm .
is reached. alarm.
Perform troubleshooting by referring
0x2713 J14 axis drive alarm The drive has an alarm. | to the servo manual according to fault
codes.
The planned value o
) Check whether the absolute origin
exceeds the maximum o
] ) ) position is selected to be near the
0x2714 J14 axis path planning out of range | calculation range . o
counting limit. If the zero point is near
(-1073741823 to o ,
the limit, clear the drive turns.
1073741824).
1. View the tracking error threshold.
2. Check for mechanical stuck.
The difference )
3. Check that the power lines are
) ) ) between the planned
0x2715 Excessive tracking error of J14 axis .. | properly connected.
and actual positions is
too large. 4. Check that the load matches the
servo gain.
5. Consult the troubleshooting guide.
The running speed is
0x2716 J14 axis overspeed alarm greater than the set Reduce the speed of J14 axis.
maximum speed.
00717 Strong current of J14 axis not Strong current is not Check the drive circuit for whether
X
switched on switched on. strong current is not switched on.
1. Reduce the acceleration parameters
appropriately.
The actual maximum | 2. Check that the load parameter
0x2718 J14 axis torque overlimit current exceeds the settings are appropriate.

limit.

3. If the optimal trajectory is enabled,
refer to the modulation guidance of
the optimal trajectory.
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Error code Description Cause Solution
1. Investigate brake, mechanical
jamming, and drive.
2. Reduce the speed or acceleration
percentage appropriately.
When verifying the 3. Extend the non-motion time. In the
. ~ . | planned output, it was .
0x2719 J14 axis average load rate overlimit ~ " | pure motion beat test, the average
found that the set joint . .
load rate may exceed the limit, which
speed was exceeded. does not mean that it exceeds the limit
in actual application. You can add
delay such as waiting and logical
interaction in actual application to the
test program and test again.
The planned speed . L
) o Reduce the maximum speed in joint or
0x271A J14 axis planned speed error exceeds the limit too .
Cartesian space.
much.
The planned ) )
] ] ) Reduce the maximum acceleration or
0x271B J14 axis planned acceleration error | acceleration exceeds o ]
o velocity in joint or Cartesian space.
the limit too much.
The robot vibrates
before it is enabled, or | Check whether there is joint
00TLC J14 axis enable synchronization the robot moves due to | movement during power on, and
X
error external reasons whether there is external interference
during the enabling during the enabling process.
process.
The servo takes too Check whether the arrival error
0x271D J14 axis arrival timeout long to arrive the threshold is too small or whether the
target position. servo gain is not proper.
1. Multi-turn value
changes. Check if the multi turn value has been
0x271E J14 axis encoder feedback error manually cleared. If not, check for the
2. Encoder position interference source.
jumps.
The robot failed to be | 1. Check that servo parameter 6084
disabled at the and brake parameter 0209 are
0x271F J14 axis disable status error
specified time and correctly set.
distance. 2. Check if the load exceeds the limit.
00801 Failed to switch servo drive to speed | Failed to switch servo | Check that the servo drive is normal or
X
mode drive to speed mode contact the manufacturer.
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Error code Description Cause Solution
02802 Failed to switch servo drive to Failed to switch servo | Check that the servo drive is normal or
X
homing mode drive to homing mode | contact the manufacturer.
00803 Failed to switch servo drive to Failed to switch servo | Check that the servo drive is normal or
X
position mode drive to position mode | contact the manufacturer.
. o o Aninactive ) . )
An inactive independent axis is used | . o Activate the independent axis before
0x2804 ) ) ] independent axis is o
in the instruction. i ) ] using it.
used in the instruction.
When switching to the
050805 When switching to the independent [independent axis Switch the axis mode after the axis
X
axis mode, the axis is still in motion. | mode, the axis is still in | stops completely.
motion.
. Reference position Check that the reference position for
Reference position error for ) ) ) o
0x2806 ) ) ] error forindependent [independent axis homing is within the
independent axis homing. . ) o
axis homing. specification.
The current version
has no independent
) axis of position mode,
0x2807 Independent axis mode error . Contact the manufacturer.
but the independent
axis mode is switched
to the position mode.
The ECP function is
050808 ECP function is not supported when | used when J6isused | Switch J6 axis to normal axis before
X
J6is an active independent axis. as an active using the ECP function.
independent axis.
) o When J6 is an active
When J6 is an active independent ] ] ) o ]
i independent axis, the |When J6 is an active independent axis,
0x2809 axis, the tool and flange are not o
. tool and flange are not | use a tool concentric with the flange.
concentric. .
concentric.
The use of
The use of independent axis independent axis . .
) ) ) ) ) ) ) ) Do not use independent axis
0x280A instructions in dynamic tracking instructions in ] ) ) ] )
] . . instructions in dynamic tracking mode.
mode is not supported. dynamic tracking
mode is not supported.
) ] The soft float function
Independent axis function cannot ) . )
and the independent | Disable the soft float function and then
0x280C be enabled when the soft float

function is enabled.

axis function are
mutually exclusive.

enable the independent axis function.

-548-




Robot Alarms and Handling Method

Error code
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Cause
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0x280D

Free curve function is not supported
when J6 is an active independent

axis.

Free curve function is
not supported when J6
is an active
independent axis.

Switch J6 axis to normal axis before
using free curve function.

0x2810

When clearing the multi-turn value
of the independent axis joint, it is
detected that the controller is in the
non-enabled state.

When clearing the
multi-turn value of the
independent axis joint,
it is detected that the
controlleris in the non-
enabled state.

Clear the multi-turn value of
independent axis joint when the
controlleris in the enabled state.

0x2811

The pulse at the robot's motion
point is too large in the position
mode.

The pulse at the
robot's motion point is
too large in the

position mode.

Check if the joint angles at the starting
and ending points are too large. If so,
clear the multi-turn value of joint and
then get new points.

0x2812

When taking the current point as
zero point of the external axis, the
current pulse is too large.

When taking the
current point as zero
point of the external
axis, the current pulse
is too large.

Set HO536 to 0 through the backend of
the external axis servo, then set H0530
to 6, and then get the zero point of the
external axis.

0x2813

When taking the current point as
the robot zero point, it was detected
that the robot axis pulse was too
large.

When taking the
current point as the
robot zero point, it was
detected that the robot
axis pulse was too

large.

Set HOD20 of the axis with excessive
pulse to 2 through the servo backend,
restart the controller, and then take the
current point as the robot zero point.

0x2814

Robot entered non-movement
areas

Robot entered non-
movement areas

Move the robot out of the area where
movement is prohibited.

0x2816

Failed to switch servo drive to
torque mode

Failed to switch servo
drive to torque mode

Check that the servo drive is normal or
contact the manufacturer.

0x2815

Safety mode triggers Category 1
emergency stop

The safety module
detected an abnormal
behavior.

Disable safety module monitoring and
clear the alarm.

0x281A

The speed exceeds 250mm/s in
manual low speed mode.

Speed planning error

Save error information and contact the
manufacturer.

0x281B

The conveyor speed is too high in
manual low speed mode.

The conveyor speed
exceeds 240mmy/s in
manual mode.

Reduce conveyor speed.
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Error code Description Cause Solution
The conveyor speed is
too high or the motion
of the CnvFastCatch
command is too short
Manual low speed mode: in manual low speed | Reduce the conveyor speed, or add the
0x281C CnvFastCatch instruction planning | mode, causing an motion distance of the CnvFastCatch
error exception in the instruction.
planning of the
compensation
segment in the
instruction.
Conveyor tracking action speed The conveyor speed is
0x281D exceeded 250 mm/s in manual low | too high in manual Reduce the conveyor speed.
speed mode mode.
Disable the interference zone 0, and
) Robot enters ]
0x2820 Robot enters interference zone 0 ) move the robot out of interference
interference zone 0
zone 0.
Disable the interference zone 1, and
) Robot enters .
0x2821 Robot enters interference zone 1 ) move the robot out of interference
interference zone 1
zone 1.
Disable the interference zone 2, and
. Robot enters .
0x2822 Robot enters interference zone 2 . move the robot out of interference
interference zone 2
zone 2.
Disable the interference zone 3, and
) Robot enters ]
0x2823 Robot enters interference zone 3 ) move the robot out of interference
interference zone 3
zone 3.
Disable the interference zone 4, and
) Robot enters ]
0x2824 Robot enters interference zone 4 ) move the robot out of interference
interference zone 4
zone 4.
Disable the interference zone 5, and
) Robot enters .
0x2825 Robot enters interference zone 5 . move the robot out of interference
interference zone 5
zone 5.
Disable the interference zone 6, and
) Robot enters i
0x2826 Robot enters interference zone 6 . move the robot out of interference
interference zone 6
zone 6.
Disable the interference zone 7, and
) Robot enters ]
0x2827 Robot enters interference zone 7 move the robot out of interference

interference zone 7

zone 7.
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0x2828

Robot enters interference zone 8

Robot enters
interference zone 8

Disable the interference zone 8, and
move the robot out of interference
zone 8.

0x2829

Robot enters interference zone 9

Robot enters
interference zone 9

Disable the interference zone 9, and
move the robot out of interference

zone 9.

0x282A

Robot enters interference zone 10

Robot enters
interference zone 10

Disable the interference zone 10, and
move the robot out of interference
zone 10.

0x282B

Robot enters interference zone 11

Robot enters

interference zone 11

Disable the interference zone 11, and
move the robot out of interference
zone 11.

0x282C

Robot enters interference zone 12

Robot enters
interference zone 12

Disable the interference zone 12, and
move the robot out of interference
zone 12.

0x282D

Robot enters interference zone 13

Robot enters
interference zone 13

Disable the interference zone 13, and
move the robot out of interference
zone 13.

0x282E

Robot enters interference zone 14

Robot enters
interference zone 14

Disable the interference zone 14, and
move the robot out of interference
zone 14,

0x282F

Robot enters interference zone 15

Robot enters

interference zone 15

Disable the interference zone 15, and
move the robot out of interference
zone 15.

0x2901

Invalid curve starting point

The current point is
too far from the
starting pointin the
curve instruction.

Move the robotic arm to the starting
point first.

0x2902

Curve data transmission error

Internal error

Contact the manufacturer.

0x2903

Insufficient curve data space

DSP curve data storage
failed for internal
reason.

Save error information and contact the
manufacturer.

0x2904

Insufficient queue space for speed

constraints

Insufficient queue
space in DSP for speed

constraints.

Contact the manufacturer.
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Current point of the
052905 Invalid curve starting point dueto | robot cannot be the Move the robotic arm to the starting
X
too small angle starting point of the point first.
curve instruction.
Current point of the
02906 Invalid curve starting point dueto | robot cannot be the Move the robotic arm to the starting
X
conflicting arm type starting point of the point first.
curve instruction.
The external axis
050907 External axis movement not allowed | movement is not The external axis movement is not
X
during free curve execution allowed during free allowed during free curve execution.
curve execution.
Adjust local path point constraints to
050908 Curve trajectory deviation exceeds | Local curve distortion | make pose changes as uniform as
X
tolerance causes deviation. possible, avoiding concentrated pose
changes.
The position
. . compensated by Avoid enabling Cartesian soft float
0x2A01 Soft float at singular position ] o ] o
Cartesian soft float is in | near singular position.
the singular position.
Increase the value of Cartesian
00A02 Soft float Cartesian compensation | The driving distance of | compensation position variable or
X
position exceeded limit the robot is too large. | reduce the distance of soft float
Cartesian motion of robot.
0X0A03 Soft float Cartesian compensation | The robot motion Reduce the speed at which the robot is
X
speed exceeded limit speed is too large. pushed in the Cartesian direction.
) ) The robot motion Reduce the acceleration at which the
Soft float Cartesian compensation L ) . )
0x2A04 ) o acceleration is too robot is pushed in the Cartesian
acceleration exceeded limit o
large. direction.
0XIA05 Soft float joint compensation angle | The motion angle of Reduce the motion angle of robot
X
exceeded limit robot joint is too large. |joint.
o ] The angular speed at
Soft float joint compensation ] )
0x2A06 o which the robot is Reduce the angular speed of the robot.
angular speed exceeded limit i
pushed is too large.
The angular
00A0T Soft float joint compensation acceleration at which [ Reduce the angular acceleration of the
X

angular acceleration exceeded limit

the robot is pushed is

too large.

robot.
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The motion angle of
o ) the robot joint is too )
Soft float joint pulse compensation L Reduce the motion angle of robot
0x2A08 o large, resulting in o
value exceeded limit . joint.
excessive
compensation pulse.
The angular speed of
o ) the robot is too large,
Soft float joint pulse compensation o .
0x2A09 o resulting in excessive | Reduce the angular speed of the robot.
speed exceeded limit )
compensation pulse
speed.
The angular
acceleration of the
OXIAOA Soft float joint pulse compensation | robot is too large, Reduce the angular acceleration of the
X
acceleration exceeded limit resulting in excessive | robot.
compensation pulse
angular speed.
) Soft float status was )
0x2A0B Soft float state machine error ] Reset the soft float function.
incorrectly set.
o ) The joint angle of the
Soft float stop joint compensation . ]
0x2A0C o robot is too large when | Restart the soft float function.
angle exceeded limit
the robot stops.
The joint angular
Soft float stop joint compensation | speed of the robot is )
0x2A0D o Restart the soft float function.
angular speed exceeded limit too large when the
robot stops.
The joint angular
Soft float stop joint compensation | acceleration of the ]
0x2A0E ) o ) Restart the soft float function.
angular acceleration exceeded limit | robot is too large when
the robot stops.
o Error transmitting soft .
Error transmitting soft float enable Retransmit soft float enable channel
0x2A11 float enable channel
channel parameters parameters.
parameters
o . Error transmitting soft ) .
Error transmitting soft float disable . Retransmit soft float disable channel
0x2A12 float disable channel
channel parameters parameter.
parameters
o Error transmitting soft .
Error transmitting soft float track Retransmit soft float track channel
0x2A13 float track channel
channel parameters parameters.
parameters
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L Error transmitting
Error transmitting channel 1 .
channel 1 parameters [ Retransmit channel 1 parameters on
0x2A14 parameters on the soft float )
) on the soft float the soft float interface.
interface ]
interface
. Error transmitting
Error transmitting channel 2 .
channel 2 parameters | Retransmit channel 2 parameters on
0x2A15 parameters on the soft float )
. on the soft float the soft float interface.
interface )
interface
o Error transmitting soft
Error transmitting soft float ) ) ]
) ] i float Cartesian Retransmit soft float Cartesian
0x2A16 Cartesian configuration channel i ] ) .
configuration channel | configuration channel parameters.
parameters
parameters
Error transmitting soft
0OALT Error transmitting soft float joint float joint Retransmit soft float joint
X
configuration channel parameters | configuration channel [ configuration channel parameters.
parameters
o Error transmitting soft .
Error transmitting soft float blocked Retransmit soft float blocked channel
0x2A18 float blocked channel
channel parameters parameters.
parameters
. Error transmitting soft
Error transmitting soft float blocked .
float blocked channel | Switch on and off the soft float-related
0x2A19 channel parameters of whether soft ] ) .
. parameters of whether |instructions again.
float is complete. )
soft float is complete.
o The joint pulse is too
Soft float stop joint pulse )
0x2A1A ) .. |large when therobot |Restart the soft float function.
compensation value exceeded limit
stops.
Soft float stop joint pulse The joint pulse speed
0x2A1B compensation speed exceeded istoo large when the | Restart the soft float function.
limit robot stops.
. The joint pulse
Soft float stop joint pulse o
) ] acceleration is too )
0x2A1C compensation acceleration Restart the soft float function.
o large when the robot
exceeded limit
stops.
) The soft float function
The soft float function cannot be ) . )
. and tracking process | Disable the tracking process and then
0x2A1D enabled when the tracking process

is enabled.

function are mutually
exclusive.

enable the soft float function.
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The soft float function and the ) ) ) ) ) )
) ) ] The independent axis | Disable the independent axis function
0x2A1E independent axis function are o .
) function is enabled. and then enable the soft float function.
mutually exclusive.
) The soft float function ) ) ) )
The Soft float function cannot be . Disable the optimal trajectory function
) and the optimal i )
0x2A1F enabled when the optimal . ) and then enable the optimal trajectory
. o trajectory function are .
trajectory function is enabled. . function.
mutually exclusive.
) ) ) The soft float function
The optimal trajectory function . . i
and the optimal Disable the soft float function and then
0x2A21 cannot be enabled when the soft ] ) ] ) ]
o trajectory function are |enable the optimal trajectory function.
float function is enabled. )
mutually exclusive.
Soft float Jacobian inverse solution | Soft float Jacobian
0x2A22 ] i Restart the program.
error inverse solution error
After the soft float
Reference tool number changed o
o function is enabled, Do not change the tool number after
0x2A23 after the soft float function is o
the tool number the soft float function is enabled.
enabled.
cannot be changed.
) After the soft float
Reference wobj number changed o )
o function is enabled, Do not change the wobj number after
0x2A24 after the soft float function is ) o
the wobj number the soft float function is enabled.
enabled.
cannot be changed.
The robot does not
OOAS The robot does not move before the | move before the soft [ Move the robot before enabling the
X
soft float function is enabled. float function is soft float function.
enabled.
L When the soft float
When the soft float function is o
. function is enabled, L
enabled, the actual position of the N Jog the robot out of the joint limit
0x2A26 o the actual position of o .
robot exceeds the limit value of the position in the teaching mode.
o the robot exceeds the
joint. L .
limit value of the joint.
) Soft float function not )
Soft float function not supported by - Enable the soft float function after
0x2A27 . supported by ceiling- ) N ]
ceiling-mounted robots turning off the ceiling-mount settings.
mounted robots
The use of guide rails
The use of guide rails and external | and external axes of The use of guide rails and external axes
0x2A28 axes of the positioner is not allowed [ the positioner is not of the positioner is not allowed in
in manual mode. allowed in manual manual mode.
mode.
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Afalse alarm for soft
) float heartbeat
Soft float heartbeat function false S
0x2A29 . function is triggered, | Contact the manufacturer.
alarm, causing soft float to close .
causing soft float to
close.
] o The emergency stop .
Emergency stop signal transmission | . ) If this occurs frequently, contact the
0x2B01 signal check result is
error ) manufacturer.
incorrect.
) ) The robot stop
Robot stop planning calculation . L
0x2B02 planning calculation is | Contact the manufacturer.
error
incorrect.
. L The stop signal check | If this occurs frequently, contact the
0x2B03 Stop signal transmission error o
result is incorrect. manufacturer.
The collision signal )
o o ] If this occurs frequently, contact the
0x2B04 Collision signal transmission error | check result is
] manufacturer.
incorrect.
Unintended motion
0x2B06 Unintended motion after arriving at | after arriving at stop If this occurs frequently, contact the
X
stop position of original trajectory | position of original manufacturer.
trajectory
) o Planning calculation )
Planning calculation timeout ) ] ] If this occurs frequently, contact the
0x2B07 . o timeout triggering
triggering joint stop . manufacturer.
joint stop
o ) The number of motion
Incorrect motion instruction count | . . . .
0x2B08 . . instructions received in | Contact the manufacturer.
received in cache o
cacheis incorrect.
The mechanical lock
Mechanical lock switching not switching is not Switch the active independent axis to
0x2BB0 allowed due to active independent | allowed because an normal axis before switching the
axis active independent mechanical lock.
axis is detected.
00BB1 Axis lock mode error: Axle is Axis lock mode error: | Ensure that the axis is not enabled and
X
enabled. Axle is enabled. try again.
0x2BB2 Failed to lock axis Internal error Contact the manufacturer.
. . . One-drive-many vision
One-drive-many vision function .
0x2C01 function parameter Contact the manufacturer.

parameter error

error
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0x2C02

One-drive-many vision primary
cache full

One-drive-many vision
primary cache full

Contact the manufacturer.

0x2C03

Slave encoder value abnormalin

one-drive-many vision

Slave encoder value
abnormal in one-drive-

many vision

Check whether the EtherCAT
connection is correct, ensure to clear
the master EtherCAT alarm first, then

clear the slave alarm

0x2C11

6-axis zero point calibration:
collision detection threshold below
100

6-axis zero point
calibration: collision
detection threshold
below 100

Adjust the collision detection
threshold to 100 or above.

0x2C12

6-axis zero point calibration: torque
sensor value limit exceeded

6-axis zero point
calibration: torque
sensor value limit
exceeded

Check the torque sensor condition to
see whether it is under normal force.

0x3000

Multiple fieldbuses active
simultaneously

Multiple fieldbuses
active simultaneously

Keep only one fieldbus active.

0x3001

EtherNet/IP connection actively
disconnected by one party.

EtherNet/IP client or
server actively

disconnected.

Re-initiate the EtherNet/IP connection.

0x3002

EtherNet/IP disconnected due to
network timeout

Network
communication on
EtherNet/IP
connection does not
work.

Check whether the network cable is
properly plugged in or has poor
contact.

0x3003

EtherCAT disconnected from master

Loose EtherCAT cable
connection, EtherCAT
master failure, or robot
system failure.

Check whether the network cable is
plugged in properly or has poor
contact, check the EtherCAT master, or
contact the manufacturer.

0x3004

Modbus TCP disconnected due to

network timeout

Network
communication on
Modbus TCP
connection does not

work.

Check whether the network cable is
properly plugged in or has poor
contact.
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Error code Description Cause Solution
Check in the following order:
1. Check that the PROFINET expansion
card is securely connected to the card
slot.
The activated 2. Check that the NS indicator light on
PROFINET expansion |the front panel of the PROFINET
0x3005 PROFINET expansion card missing | card has lost expansion card is solid green or
communication with [ flashing green.
the controller. 3. Check that the PROFINET expansion
card can be activated after the
controller is powered on again.
If the problem persists, replace the
PROFINET expansion card.
The synchronization
EtherCAT (fieldbus) communication |signal is not generated
0x3032 o ) Contact the manufacturer.
synchronization failed due to hardware
errors.
1. The data frame has
been lost or discarded
atan upstreamstation. |y cpecy the CpU usage of the master.
0x3033 EtherCAT (fieldbus) communication 2. The performance of 2. Reduce the communication time.
X S
IRQ loss exceeds the limit. the hoststation s 3. Check whether link loss occurs on
poor, the jitter of the )
IRQ exceeds the set the upstream slave.
value (HOE-22) *
communication cycle.
During program start-
up, the first 8 bytes of
043034 EtherCAT (fieldbus) EEPROM data in the EEPROM Contact the manufacturer to re-burn
X
loading error were wrong, causing | the XML file.
EtherCAT slave to fail
to start.
0x3035 EtherCAT (fieldbus) initialization EtherCAT (fieldbus) Hardware failure, please contact the
X
error. initialization error. manufacturer.
Bad state switching
EtherCAT (fieldbus) state switching | due to incorrect
0x3036 Contact the manufacturer.

error

operation of the
master or human error.
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Error code Description Cause Solution
In DC mode, there is no
synchronization signal
causing abnormal
0x3037 DC not enabled for EtherCAT slave | movement due to Contact the manufacturer.
master fault or
improper master
operation.
i Check whether the number of PDOs
) o EtherCAT (fieldbus) i
0x3038 EtherCAT (fieldbus) PDO overlimit o configured for the master exceeds the
PDO overlimit o
limit.
The physical
connection of the data | Check whether the network cable is
) ) o link is unstable orthe [ connected properly and whether the
0x3039 EtherCAT (fieldbus) link missing ) o )
process data is lost due | application site suffers from strong
to plug-in/plug-out of | vibration.
the network cable.
The data is lost due to | Check whether proper grounding is
) . EMC interference, poor | performed and rectify EMC measures.
The EtherCAT (fieldbus) connection )
0x303A o quality of the network | Check whether the network cable used
has link interference ) ] ]
cable, orimproper is provided by Inovance and whether
connection. the network cable is reliable.
The upstream station
) detects that the data )
EtherCAT (fieldbus) data forward Check the upstream station to locate
0x303B frame has been
error ] the fault cause.
corrupted, leading to a
data transfer error.
1. The data frame has
been lost or discarded
atan upstream station. 1. Check the CPU usage of the master.
EtherCAT (fieldbus) received no 2. The performance of 2. Reduce the communication time.
0x303C the host station is
data 3. Check whether link loss occurs on
poor, the jitter of the )
IRQ exceeds the set the upstream slave.
value (HOE-22) *
communication cycle.
1. The master station is
0x303D EtherCAT (fieldbus) mailbox configured improperly. | 1. Check the master eni file. 2. Check
X
configuration error (preop) 2 The slave XML file is | the slave xml file.
incorrect.
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Error code Description Cause Solution
1. The master station is
0x303E EtherCAT (fieldbus) SM2 configured improperly. | 1. Check the master eni file. 2. Check
X
configuration error 2 The slave XML fileis | the slave xmlfile.
incorrect.
1. The master station is
0x303F EtherCAT (fieldbus) SM3 configured improperly. | 1. Check the master eni file. 2. Check
X
configuration error 2 The slave XML file is | the slave xml file.
incorrect.
The MAC address of
the PN expansion card .
Illegal MAC address of PROFINET Burn a unique MAC address for the PN
0x3040 ) was not burned, or an ]
expansion card . expansion card.
illegal MAC address
was detected.
) PROFINET expansion | Check the cable between the
PROFINET expansion card has no ) ]
0x3041 . card is not connected | PROFINET expansion card and the
network connection.
to the master. master.
Configuration
) ) parameters of i )
Wrong configuration parameters of . Check the configuration parameters of
0x3042 . PROFINET expansion .
PROFINET expansion card the PROFINET expansion card.
card are not correctly
set.
) PROFINET expansion | Check the cable between the
PROFINET expansion card o ]
0x3043 . card is disconnected PROFINET expansion card and the
disconnected from master
from master. master.
0x3044 PROFINET expansion card chip not | PROFINET expansion | Reinstall the PROFINET expansion card
X
detected card chip not detected | or restart the controller.
It is detected that the
IOPS state in the PNIO
o ) data frame is bad, Check if the PROFINET master is in the
Master shutdown indicated in o o
0x3045 ) indicating that the STOP state, and if it is in the STOP
PROFINET expansion card o ] o
data frameisinvalid state, switch it to the RUN state.
and the master is
stopped.
. Device name of the Assign a device name to the PROFINET
PROFINET expansion card name ) . ) .
0x3046 PROFINET expansion | expansion cards through configuration

does not exist.

card was not detected.

software.
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Error code

Description

Cause

Solution

0x3047

PDO length of the PROFINET
expansion card is inconsistent with
the configuration.

Inobus data frame
length verification
error.

Check that the set length of the data
area of the Inobus standard frame
matches the actual length.

0x3048

PROFINET expansion card Inobus
CRC error

Inobus CRC error

Eliminate Inobus link interference.

0x3049

The master and slave data of the
PROFINET expansion card are
inconsistent in length.

The length of the PN
bus data configured on
the host controller of
the robot is
inconsistent with the
data length configured
on the PLC.

Modify the bus communication data
length at the robot or PLC end to
ensure consistency between the two
ends.

0x3050

EtherCAT (fieldbus) watchdog
configuration error

The master station is

configured improperly.

Contact the manufacturer.

0x3051

EtherCAT (fieldbus) sync signal lost

1. The DC start time in
register 0x990 and the
DC active timein
register 0x981
configured in the
master are less than
the local system time
of the slave.

2. The DC startup time
in the 0x990 register
and the DC active time
in the 0x981 register of
the master settings are
too large, exceeding
the local system time
of the slave by 17.2s;

3. The syncsignal
pulse width in the
0x982 register is 0.

Contact the manufacturer.

0x3052

EtherCAT (fieldbus) PHY
initialization configuration failed

1. The ESCis not
working properly
before reading the PHY
ID 2. The PHY chip is
damaged. 3. The data
is disturbed. 4. The
model configured is
different from the

Replace the servo drive. Contact
Inovance for maintenance.
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Error code Description Cause Solution
actual model of the
PHY.
1. The master
committed an
incorrect operation
0x3053 EEPROM sync signal pulse width while writing EEPROM Reset the ESI file using a parameter or
length abnormal configuration data. re-program the ESl file.
2. The ESlfileis
abnormal.
The system is busy or 1. Try to save again.
0x3100 Fail to save configuration file there is a problem with
the file system. 2. Contact the manufacturer.
) . DSPO firmware error or | 1. Restart the robot.
0x3101 Fail to Load the DSPO Firmware )
startup abnormality |3 Contact the manufacturer.
0310 Fail to Load the EtherCAT slave Xml | Xml file error or startup | 1- Restart the robot.
X ) .
File exception 2. Contact the manufacturer.
1. Check the CAN network connection.
03110 CAN CAN | - The CANopen slave is
X open: open slave offline imi
P p in offline status. 2. Check and eliminate CAN network
interference.
03111 CANopen: Unknown status of The CANopen master | 1. Restart the robot.
X
CANopen slave status is abnormal. 2. Contact the manufacturer.
The JSON file error or
CANopen: Unknown configuration ) ] 1. Restart the robot.
0x3112 parsing exception
error
ocCurs. 2. Contact the manufacturer.
' o | JsONfileis missing, or |1 Restart the robot.
0x3113 CANopen: Configuration file missing .
the pathisincorrect. |2 contact the manufacturer.
. ' o JSON fileis invalid or | 1. Update the configuration file.
0x3114 CANopen: Invalid configuration file | .
Incorrect. 2. Contact the manufacturer.
CANopen: Empty slave list in the CANopen , o
0x3115 Update the configuration file.

configuration file

configuration has no
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Error code Description Cause Solution
slave or configuration
failed.
CANopen: Empty SDO configuration | JSON file generation i o
0x3116 ] ] - i Update the configuration file.
in the configuration file failed or error
CANopen: Empty PDO mappin
) P ) p y ] PP g JSON file generation ) o
0x3117 configuration in the configuration . Update the configuration file.
i failed or error
file
AN y NS The memory usageor |- Reduce memory usage or
open: Memory initialization :
0x3118 fal dp y operational load of the | operational load.
aile . .
robot is too high. 2. Contact the manufacturer.
CANopen: Protocol stack JSON file error or 1. Update the configuration file.
0x3119 initialization failed protocol stack
initialization faile
operation failed 2. Restart the robot.
OGLIA CANopen: Synchronization The CANopen master is | 1- Restart the robot.
X
configuration error abnormal. 2. Contact the manufacturer.
03L1R CANopen: Heartbeat producer The CANopen master is | 1- Restart the robot.
X
initialization error abnormal. 2. Contact the manufacturer.
R The CANopen master is | 1- Restart the robot.
0x311C CANopen: SDO initialization error
abnormal. 2. Contact the manufacturer.
311D CANopen: Heartbeat consumer The CANopen master is | 1- Restart the robot.
X
initialization error abnormal. 2. Contact the manufacturer.
Online SDO client 1. Check the CAN network connection.
0x311E CANopen: Online SDO error generation or
transmission failed 2. Restart the robot.
Failed to write 1. Check the CAN network connection.
CANopen: SDO configuration error | CANopen slave . L
0x311F o ] ] 2. Update the configuration file.
in initializing slave configuration
information. 3. Restart the robot.
Online SDO client is
0x3120 CANopen: SDO busy . Retry later.
currently unavailable.
0x3121 CANopen: SDO internal error Unknown Unknown
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Error code Description Cause Solution
1. Check for anomalies in the slave
An emergency operational state.
0x3122 CANopen: Emergency message message is received
from CANopen slave. 2. Check and eliminate CAN network
interference.
CANopen: Error setting
0x3123 Unknown Unknown
INITIALIZATION status
CANopen: Error setting
0x3124 Unknown Unknown
PRE_OPERATIONAL status
CANopen: Error setting
0x3125 Unknown Unknown
OPERATIONAL status
CANopen: Error setting STOPPED
0x3126 Unknown Unknown
status
1. Check the CAN network connection.
03127 CANopen: NMT RESET execution NMT reset frame 2. Check and eliminate CAN network
X
error transmission failed. interference.
3. Restart the robot.
CANopen: NMT START execution NMT start frame
0x3128 o ) Unknown
error transmission failed.
CANopen: NMT STOP execution
0x3129 Unknown Unknown
error
A CANopen master
CANopen: Error switching to p. 1. Restart the robot.
0x313A status switchover error
PRE_OPERATIONAL status 2. Contact the manufacturer.
occurs.
1. Check the CAN network connection.
03138 CANopen: Error setting Failed to reconnect 2. Check and eliminate CAN network
X
OPERATIONAL status slave. interference.
3. Restart the robot.
1. Check whether the CAN interface is
0x3200 DeviceNet: Master initialization Master initialization properly enabled.
failed failed.
2. Check for duplicated MAC ID.
There is other device in o
. ] Change the MAC ID of the conflicting
DeviceNet: Master MAC ID the network with a o
0x3201 device in the network or change the

duplicated

conflicting MAC ID to
the master.

MAC ID of the master.
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Error code

Description

Cause

Solution

0x3202

DeviceNet: Master CAN drive
initialization failed

CAN drive initialization
failed.

Check whether the CAN drive is
normal.

0x3203

DeviceNet: Master CAN read failure

CAN drive read failed.

Check whether the CAN interface is
properly enabled.

0x3204

DeviceNet: Master CAN write failure

CAN drive write failed.

Check whether the CAN interface is
properly enabled.

0x3205

DeviceNet: Slave MAC ID occupied

The MAC ID set for the
slave is already
occupied.

Change the slave MAC ID to an unused
one.

0x3206

DeviceNet: MAC ID unavailable

The set MAC ID exceeds
limit.

Change to a valid MAC ID.

0x3207

DeviceNet: Slave input I/0 data
space allocation error

Protocol stack space
allocation error

Troubleshoot the space allocation
module.

0x3208

DeviceNet: Slave configured input
I/O data too long

The input I/O data
configured for slave is
too long.

Reconfigure the input I/O datato a
reasonable length.

0x3209

DeviceNet: Slave output I/O data
allocation space error

Protocol stack space
allocation error

Troubleshoot the space allocation
module.

0x320A

DeviceNet: Slave configured output
I/O data too long

The output I/O data
configured for slave is

too long.

Reconfigure the output I/O datato a
reasonable length.

0x320B

DeviceNet: Slave configured MAC ID
conflicts with master MAC ID

The MAC ID in slave
settings conflicts with
the master MAC ID.

Reconfigure the MAC ID of the slave.

0x320C

DeviceNet: Master transmit data

pointer null

The master transmit

data pointeris null.

Troubleshoot the data transmit
module.

0x320D

DeviceNet: MAC ID unavailable

The set MAC ID exceeds
limit.

Reconfigure a valid MAC ID.

0x320E

DeviceNet: Error in setting scan
range for slave MAC ID

Errorin setting the
MAC ID for scanning

slaves

Reconfigure the MAC ID range for
scanning slaves.

0x320F

DeviceNet: Node error mask not
cleared before scanning slaves

Node error mask not
cleared before

scanning slaves

Check the slave scanning module.
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Error code Description Cause Solution
) o ) An explicit message is
DeviceNet: An explicit message is . . .
0x3210 i currently in Resend pending explicit message later.
currently being processed O
transmission.
) ) ) The explicit message is
DeviceNet: Slave inactive. Cannot . . .
0x3211 . sent while slave is not | Troubleshoot the slave active status.
send explicit message. .
active.
Abort the current pending slave
] ) Master executed slave ] ) )
DeviceNet: Master already in slave . . | scanning action and wait for the
0x3212 scan action again while - )
scan status . completion of the ongoing slave
scanning slaves. .
scanning.
) ) ) ) Check the slave status and physical
0x3213 DeviceNet: Slave offline The slave is offline. ) .
connection reliability.
03214 DeviceNet: Slave /0 connection Theslave I/O Check the slave status and physical
X
timeout connection timed out. | connection reliability.
. . The configured length
DeviceNet: Slave configured output .
) . of the slave output Reconfigure the length of the slave
0x3215 I/O data length mismatch with
data does not match output I/0 data.
actual length
the actual length.
) ) ) The configured length
DeviceNet: Slave configured input ) )
. . of the slave input data | Reconfigure the length of the slave
0x3216 I/O data length mismatch with )
does not match the input 1/0 data.
actual length
actual length.
The configured vendor
03217 DeviceNet: Slave configured vendor | ID of the slave does not | Configure the vendor ID of the slave to
X
ID mismatch with actual value match the actual the actual value.
value.
The configured type of
03218 DeviceNet: Configured slave type the slave does not Configure the type of the slave to the
X
mismatch with actual value match the actual actual value.
value.
] ; The configured
DeviceNet: Slave configured .
. product code of the Configure the product code of the
0x3219 product code mismatch actual
| slave does not match | slave to the actual value.
value
the actual value.
The configured CCV of
0321A DeviceNet: Slave CCV configuration | the slave does not Configure the CCV of the slave to the
X

value mismatch with actual value

match the actual

value.

actual value.
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Error code

Description

Cause

Solution

0x321B

DeviceNet: Slave I/O data volume
too large

The slave I/0 data
volume is too large.

Check the configuration of the slave I/
O data length.

0x321C

DeviceNet: Configuration parameter

parsing failed

The configuration file

formatisincorrect.

Import a correctly formatted
configuration file.

0x3300

Failed to start EtherCAT module
data interaction thread

Failed to start
EtherCAT module data
interaction thread

Reboot after resolving the error for
recovery.

0x3301

Configured number of EtherCAT
analog module ADs out of range

The configured
number of EtherCAT
analog module ADs is
out of range.

Check the configured number of ADs.

0x3302

Configured number of EtherCAT
analog module DAs out of range

The configured
number of EtherCAT
analog module DAs is
out of range.

Check the configured number of DAs.

0x3303

EtherCAT master station
configuration completed. Please
reboot.

EtherCAT master
station configuration
completed. Please
reboot.

Restart the controller.

0x3304

EtherCAT master configuration file

parsing failed

EtherCAT master
configuration file
parsing failed

Try to reconfigure.

0x3305

GL20_RTU_ECT slave status error

GL20_RTU_ECT slave
status error

Check whether the corresponding

slave is faulty.

0x3306

EtherCAT /O slave status error

EtherCAT 1/O slave
status error

Check whether the corresponding
slave is faulty.

0x3307

EtherCAT AD slave status error

EtherCAT AD slave
status error

Check whether the channel input value
exceeds limit or the channel is
disconnected.

0x3308

EtherCAT DA slave status error

EtherCAT DA slave
status error

Check whether the wiring is incorrect
or the external device impedance is
too high.

0x3309

Excessive input-type PDOs
configured in EtherCAT master

Excessive input-type
PDOs configured in
EtherCAT master

Check the number of PDOs on the

slave, and configure fewer.

0x330A

Excessive output-type PDOs
configured in EtherCAT master

Check the number of PDOs on the
slave, and configure fewer.
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Error code Description Cause Solution
Excessive output-type
PDOs configured in
EtherCAT master
) EtherNet/IP transfer )
EtherNet/IP transfer type or trigger . Check transfer type and trigger
0x3311 type or trigger method
method not supported method.
not supported
EtherNet/IP
EtherNet/IP connection ownership | connection ownership o
. ) ) ) ) Ensure the target device is not
0x3312 conflict - duplicate connection to conflict - duplicate
. ) connected by other masters.
target device connection to target
device
L . EtherNet/IP L .
0x3313 EtherNet/IP connection size invalid ] o | Ensure the connection size is valid.
connection size invalid
EtherNet/IP device not
) ) configured.
EtherNet/IP device not configured. } )
. . Configuration data not .
0x3314 Configuration data not set for the . Configure the EtherNet/IP correctly.
) o ] ) set for the device
device requiring configuration. .
requiring
configuration.
Unsupported RPI of
Unsupported RPI of EtherNet/IP or | EtherNet/IP orissues | Check whether the RPI and timeout
0x3315 issues with timeout multiplier with timeout multiplier | multiplier coefficient and inhibit time
coefficient and inhibit time coefficient and inhibit | are valid.
time
EtherNet/IP RPI not . )
0x3316 EtherNet/IP RPI not accepted Check whether the RPI is valid.
accepted
EtherNet/IP local
EtherNet/IP local connection is full, |connection is full, the
0x3317 the connection manager cannot connection manager | Delete unnecessary connections.
support more connections cannot support more
connections
EtherNet/IP Vendor ID | Check whether the Vendor ID or
EtherNet/IP Vendor ID or Product
0x3318 ) ] ) or Product Code Product Code of EtherNet/IP matches
Code mismatch with device ) ) ) )
mismatch with device [the device.
. EtherNet/IP product
EtherNet/IP product type mismatch . ) Check whether the EtherNet/IP
0x3319 ) i type mismatch with )
with device ) product type matches the device.
device
EtherNet/IP primary or
0x331A

secondary version
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Error code Description Cause Solution
EtherNet/IP primary or secondary . Check whether the EtherNet/IP
. . ) number mismatch . _
version number mismatch with } . primary or secondary version number
i with device )
device matches the device.
EtherNet/IP
EtherNet/IP connection request connection request . ) )
0x331B ) ) ) Check the connection configuration.
failed due to no enabled connection | failed due to no
enabled connection
EtherNet/IP target
EtherNet/IP target application application cannot i
0x331C . Delete unnecessary connections.
cannot support more connections | support more
connections
o The RPI of EtherNet/IP )
EtherNet/IP RPI less than inhibit ) ... | Ensure the RPIis greater than or equal
0x331D . is less than the inhibit o
time ) to the inhibit time.
time.
o EtherNet/IP ) )
0x331E EtherNet/IP connection timeout o Redownload the configuration.
connection timeout
i Invalid segment path
Invalid segment path or segment ] .
0x331F . or segment value in Check the connection path.
value in EtherNet/IP path
EtherNet/IP path
] n EtherNet/IP supplier- .
0x3320 EtherNet/IP supplier-specific error N Contact the supplier.
specific error
. Unsupported transfer
Unsupported transfer type in i
. type in EtherNet/IP
0x3321 EtherNet/IP transfer type/trigger i Check the transfer type.
transfer type/trigger
method parameters
method parameters
Unsupported trigger
Unsupported trigger method in PP ] g6
] method in EtherNet/IP )
0x3322 EtherNet/IP transfer type/trigger ) Check the trigger method.
transfer type/trigger
method parameters
method parameters
Unsupported request
Unsupported request direction in direction in EtherNet .
. Check the request direction in transfer
0x3323 EtherNet/IP transfer type/trigger /1P transfer type/ .
. type/trigger method parameters.
method parameters trigger method
parameters
) ) The EtherNet/IP O>T
EtherNet/IP O->T fixed/variable flag | . . . ] )
0x3324 fixed/variable flag is Check the O>T fixed/variable flag.
not supported
not supported.

-569-




Robot Alarms and Handling Method

Error code Description Cause Solution
i . The EtherNet/IP T>0
EtherNet/IP T->0O fixed/variable flag | . . . i .
0x3325 fixed/variable flag is Check the T>O fixed/variable flag.
not supported
not supported.
o The EtherNet/IP O>T
EtherNet/IP O->T priority not o o
0x3326 priority is not Re-check the O>T priority.
supported
supported.
o The EtherNet/IP T>0
EtherNet/IP T->0 priority not o o
0x3327 priority is not Re-check the T>O priority.
supported
supported.
] The EtherNet/IP O>T
EtherNet/IP O->T connection type ] ] ) )
0x3328 connection type is not | Reconfigure the O>T connection type.
not supported
supported.
. The EtherNet/IP T>0
EtherNet/IP T->0 connection type ) ) ) )
0x3329 connection type is not | Reconfigure the T>0 connection type.
not supported
supported.
The data segment
provided in the
EtherNet/IP
connection path
. parameters does not . . .
0x332A Invalid data area length . Check the connection configuration.
contain the requested
configuration of
required 16-bit word
count for the
application path.
) ) The size requested in
Unsupported size requested in . . )
the O>T network Reconfigure the size requested in the
0x332B EtherNet/IP O->T network ) )
. connection parameters | O>T network connection parameters.
connection parameters )
is not supported.
. . Unsupported size
Unsupported size requested in . . . .
requested in EtherNe | Reconfigure the size requested in the
0x332C EtherNet/IP T->O network .
. t/IP T>0 network T>0 network connection parameters.
connection parameters .
connection parameters
The EtherNet/IP
n ) ) specified configuration
EtherNet/IP specified configuration o ) ] ) )
o ] ) application path does [ Reconfigure a valid configuration
0x332D application path mismatch with

valid path

not match the valid
configuration
application path.

application path.
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Description
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0x332E

EtherNet/IP specified consumption
application path mismatch with
valid path

The EtherNet/IP
specified consumption
application path does
not match the valid
consumer application
path.

Reconfigure a valid consumption
application path.

0x332F

EtherNet/IP specified production
application path mismatch with
valid path

The EtherNet/IP
specified production
application path does
not match the valid
production application
path.

Reconfigure a valid production
application path.

0x3330

EtherNet/IP specified configuration
and/or consumption and/or
production application path
combinations inconsistent

The EtherNet/IP
specified configuration
and/or consumption
and/or production
application path
combinations are
inconsistent.

Reconfigure the configuration and/or
consumption and/or production
application path combinations.

0x3331

Information in EtherNet/IP data
segment inconsistent with

consumer data format

The information in the
EtherNet/IP data
segmentis
inconsistent with the

consumer data format.

Reconfigure and ensure the
information in the EtherNet/IP data
segment is consistent with the
consumer data format.

0x3332

Information in EtherNet/IP data
segment inconsistent with producer
data format

The information in the
EtherNet/IP data
segmentis
inconsistent with the

producer data format.

Reconfigure and ensure the
information in the EtherNet/IP data
segment is consistent with the
producer data format.

0x3333

Null Forward Open request not
supported in EtherNet/IP target

Null Forward Open
request is not
supported in the
EtherNet/IP target.

Reconfigure the Forward Open request
in the EtherNet/IP target.

0x3334

EtherNet/IP connection timeout
multiplier value reserved or
resulting timeout value exceeded
limit supported by device

The EtherNet/IP
connection timeout
multiplier value is
reserved or the
resulting timeout value
exceeded the upper
limit supported by the
device.

Reconfigure the connection timeout
multiplier value.
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Error code Description Cause Solution
) ) EtherNet/IP
EtherNet/IP connection size ] )
. ) o . connection size i . .
0x3335 mismatch with existing multicast ) ] o Check the connection configuration.
. mismatch with existing
connection . ]
multicast connection
EtherNet/IP fixed/
EtherNet/IP fixed/variable variable connection ) )
) ) ) ) ] Reconfigure the EtherNet/IP fixed/
0x3336 connection type mismatch with type mismatch with . )
o ] ) o ] variable connection type.
existing multicast connection existing multicast
connection
EtherNet/IP fixed/
EtherNet/IP fixed/variable variable connection ) )
. o . . o ) . Reconfigure the EtherNet/IP fixed/
0x3337 connection priority mismatch with | priority mismatch with . ] o
o ) ) o ) variable connection priority.
existing multicast connection existing multicast
connection
) ) EtherNet/IP fixed/
EtherNet/IP fixed/variable transfer } ) )
) ) o variable transfer type | Reconfigure the EtherNet/IP fixed/
0x3338 type mismatch with existing ) ) T ]
) . mismatch with existing | variable transfer type.
multicast connection . )
multicast connection
EtherNet/IP fixed/
EtherNet/IP fixed/variable variable production ) )
] ) ] ) ) ] ) Reconfigure the EtherNet/IP fixed/
0x3339 production trigger mismatch with | trigger mismatch with . ] .
o } ) o ] variable production trigger type.
existing multicast connection existing multicast
connection
EtherNet/IP fixed/
EtherNet/IP fixed/variable variable production ) )
T . . . Reconfigure the EtherNet/IP fixed/
0x333A production inhibit time mismatch | inhibit time mismatch . L
. . . . . e . variable production inhibit time.
with existing multicast connection | with existing multicast
connection
The EtherNet/IP device
. ) is attempting to
EtherNet/IP duplicate connection o )
0x333B . . reconnect to atarget | Waiting for the connection result.
attempt to active session )
that is already
connected.
0333C EtherNet/IP master failed to send EtherNet/IP Check whether the communication
X
data communication error | between master and slave is normal.
0x333D EtherNet/IP master failed to receive |EtherNet/IP Check whether the communication
X

data

communication error

between master and slave is normal.
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0x333E

EtherNet/IP protocol stack startup
failed

EtherNet/IP protocol
stack status error

1. Restart the protocol stack.

2. Check the connection status of the
dynamic network port. If the network
port is loose or not connected, connect
the port properly and restart for it to
take effect.

3. To clear the alarm, save and disable
the EtherNet/IP slave switch.

0x333F

Connection start failed

Connection

configuration error

Check the connection configuration.

0x3340

Offline of target slave connected to
master

The target slave

connected to the
master has gone
offline.

Check whether the slave switch is On

and the link is in normal operation.

0x3341

Network port declaration failed

Network port
declaration failed

Reissue configuration.

0x3342

Configured slave IP conflicted with
local master IP

Slave IP cannot be the
same as the master
network port IP

Fill in the correct slave IP.

0x3350

File read and write size exceeds 40
MB

File read and write size
exceeds 40 MB

Stop writing oversized file.

0x3351

File read and write size exceeds 50
MB

File read and write size
exceeds 50 MB

Stop writing oversized file.

0x3352

EMMC remaining memory less than
25%

EMMC remaining
memory less than 25%

Check EMMC memory, delete some
program files and some user files

appropriately.

0x3353

EMMC remaining memory less than
5%

EMMC remaining
memory less than 5%

Check EMMC memory, delete some
program files and some user files
appropriately.

0x4A00

The event list in the event
mechanism is full.

The host controller
does not read the
eventsin the event list
in time.

Read the event list in time.

0x4A01

In the event mechanism, when
several events sent by the controller
to the host controller are compared
with the same events sent back by

The communication
between the controller
and host controller is
incorrect.

Check whether the communication
between the controller and host
controller is normal.
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the host computer, the event
information is inconsistent.
The initialization array
. in the event Save the error message on the system
The range of event IDs in the event ) ) ]
0x4A02 i o mechanism was not diagnosis page and contact the
mechanism exceeds the limit. ]
properly filled, an manufacturer.
internal error.
One-drive-many vision: Master bus | Update the parameters
0x4A10 configuration updated; Restart of one-drive-many Restart.
required vision.
One-drive-many vision: EtherCAT The EtherCAT .
] ] ) o Check whether the EtherCAT channel is
0x4Al1 online slave mismatch with communication is
. . ) connected properly.
configuration disconnected.
1. Check whether the Ethernet port
One-drive-many vision: Slave TCP TCP communication network cable is connected normally.
0x4A12 tion di ted connection is
connection disconnecte i
abnormal. 2. Check for any anomaly in the local
area network.
1. Reduce the conveyor speed.
OX4AL3 One-drive-many vision: TCP visual | Vision data transfer
X .
data cache queue full load is high. 2. Decrease the number of workobjects
on the conveyor.
1. Reduce the conveyor speed.
OxdAL One-drive-many vision: Monitoring | Vision data transfer
X .
cache queue full load is high. 2. Decrease the number of workobjects
on the conveyor.
1. Theindex value is
OXAALS One-drive-many vision: Slave device | occupied. Use the correct slave device index
X
index value error 2 Theindex value is value.
invalid.
OKAALE One-drive-many vision: Master Master device vision Check whether the master device
X
server exception data server exception | serveris properly enabled
Workobject pixel
) o coordinate and o o
One-drive-many vision: Data ) Check whether the calibration matrix is
Ox4AL17 conveyor coordinate

processing error

calibration matrix are
incorrect.

correct.
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Check whether the motion module is
OX4ALR One-drive-many vision: Shared Vision data transfer normal. 2. Decrease the number of
X
memory vision data cache full load is high. workobjects on the conveyor (motion
module is normal).
Not all connections for
the slaves have been
OX4AL9 One-drive-many vision: Slave established; the Ensure that all slaves are successfully
X
connections not fully connected master runs the one- | connected to the master.
drive-many vision
related API.
OKAALA One-drive-many vision: TCP vision | TCP data transmission | Check whether the local area network
X
data verification error error is interfered.
One-drive-many vision: Slave EtherCAT-IN
) o Check whether the EtherCAT
0x4A1B EtherCAT-(IN) connection status connection is o
) connection is abnormal.
abnormal disconnected.
One-drive-many vision: Slave EtherCAT-OUT
] o Check whether the EtherCAT
0x4A1C EtherCAT-(OUT) connection status | connection is o
] connection is abnormal.
abnormal disconnected.
One-drive-many vision: Slave EtherCAT-IN-OUT
] o Check whether the EtherCAT
0x4A1D EtherCAT-(IN)-(OUT) connection connection is o
) connection is abnormal.
status abnormal disconnected.
One-drive-many vision: Slave ESC
The EtherCAT slave Check whether the EtherCAT
O0x4A1E status abnormal (master EtherCAT ) o
. status is abnormal. connection is abnormal.
connection normal)
The number of ) ) )
] o ] i Check the configuration of one-drive-
One-drive-many vision: Configure | configured slaves does . .
Ox4A1F i . . many vision, fix the error and restart
d/Online slave quantity mismatch | not match the number
] the controller.
of online slaves.
The actual maximum
) o ) Check whether the speed or
0x5001 J1 axis torque overlimit warning current exceeds the L
o ] acceleration is too large.
limit for warning.
. o The average load rate | Check whether speed and acceleration
J1 axis average load rate overlimit o
0x5002 . exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning,. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x5003 J2 axis torque overlimit warning current exceeds the o
o ] acceleration is too large.
limit for warning.
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) o The average load rate | Check whether speed and acceleration
J2 axis average load rate overlimit o
0x5004 ) exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x5005 J3 axis torque overlimit warning current exceeds the o
o ) acceleration is too large.
limit for warning.
) o The average load rate | Check whether speed and acceleration
J3 axis average load rate overlimit o
0x5006 . exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x5007 J4 axis torque overlimit warning current exceeds the .
o ] acceleration is too large.
limit for warning.
) o The average load rate | Check whether speed and acceleration
J4 axis average load rate overlimit o
0x5008 i exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x5009 J5 axis torque overlimit warning current exceeds the o
o ] acceleration is too large.
limit for warning.
) o The average load rate | Check whether speed and acceleration
J5 axis average load rate overlimit o
0x500A . exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x500B J6 axis torque overlimit warning current exceeds the o
o ] acceleration is too large.
limit for warning.
) o The average load rate | Check whether speed and acceleration
J6 axis average load rate overlimit o
0x500C ) exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x500D J7 axis torque overlimit warning current exceeds the o
o ) acceleration is too large.
limit for warning.
) o The average load rate | Check whether speed and acceleration
J7 axis average load rate overlimit o
0x500E i exceeds the limit for are too large. Troubleshoot the brake,
warnin
& warning. mechanical parts and drive.
The actual maximum
) o ) Check whether the speed or
0x500F J8 axis torque overlimit warning current exceeds the

limit for warning.

acceleration is too large.
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0x5010

J8 axis average load rate overlimit

warning

The average load rate
exceeds the limit for
warning.

Check whether speed and acceleration
are too large. Troubleshoot the brake,
mechanical parts and drive.

0x5011

J1 axis servo warning

Warning occurs on the
servo of J1 axis.

View the servo parameter HOB-45 and
handle the problem according to the

user guide.

0x5012

J2 axis servo warning

Warning occurs on the
servo of J2 axis.

View the servo parameter HOB-45 and
handle the problem according to the
user guide.

0x5013

J3 axis servo warning

Warning occurs on the
servo of J3 axis.

View the servo parameter HOB-45 and
handle the problem according to the

user guide.

0x5014

J4 axis servo warning

Warning occurs on the
servo of J4 axis.

View the servo parameter HOB-45 and
handle the problem according to the
user guide.

0x5015

J5 axis servo warning

Warning occurs on the
servo of J5 axis.

View the servo parameter HOB-45 and
handle the problem according to the

user guide.

0x5016

J6 axis servo warning

Warning occurs on the
servo of J6 axis.

View the servo parameter HOB-45 and
handle the problem according to the
user guide.

0x5017

J7 axis servo warning

Warning occurs on the
servo of J7 axis.

View the servo parameter HOB-45 and
handle the problem according to the

user guide.

0x5018

J8 axis servo warning

Warning occurs on the
servo of J8 axis.

View the servo parameter HOB-45 and
handle the problem according to the
user guide.

0x5019

J9 axis servo warning

Warning occurs on the
servo of J9 axis.

View the servo parameter HOB-45 and
handle the problem according to the

user guide.

0x5020

The number of vision data points of
tracking process exceeds 50, the
excessive points will be ignored.

The number of vision
data points is out of

range.

Limit the number of vision data points
to 50 or fewer.
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1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Motor/reducer acceleration, or load if necessary.
. temperature is too
0x5021 J1 axis motor/reducer overloaded. . ) 2. Reduce the duty cycle.
high, exceeding
warning threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Encoder temperature acceleration, or load if necessary.
0x5022 J1 axis encoder overheated is too high, exceeding | 2. Reduce the duty cycle.
warning threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the environment
The steady-state temperature is set correctly.
predicted temperature | 2. Check whether the speed,
0x5023 J1 axis motor/reducer overloaded of the motor/reducer is | acceleration, and load values are too
high, exceeding the large, and reduce the motion speed,
warning threshold. acceleration, or load if necessary.
3. Reduce the duty cycle.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Motor/reducer acceleration, or load if necessary.
. temperature is too
0x5041 J2 axis motor/reducer overheated i ) 2. Reduce the duty cycle.
high, exceeding
warning threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
Encoder temperature large, and reduce the motion speed,
0x5042 J2 axis encoder overheated is too high, exceeding

warning threshold.

acceleration, or load if necessary.

2. Reduce the duty cycle.
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3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.

0x5043

J2 axis motor/reducer overloaded

The steady-state
predicted temperature
of the motor/reducer is
high, exceeding the
warning threshold.

1. Check whether the environment
temperature is set correctly.

2. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

3. Reduce the duty cycle.

0x5061

J3 axis motor/reducer overheated

Motor/reducer
temperature is too
high, exceeding
warning threshold.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

2. Reduce the duty cycle.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.

0x5062

J3 axis encoder overheated

Encoder temperature
is too high, exceeding
warning threshold.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

2. Reduce the duty cycle.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if

necessary.

0x5063

J3 axis motor/reducer overloaded

The steady-state
predicted temperature
of the motor/reducer is
high, exceeding the
warning threshold.

1. Check whether the environment
temperature is set correctly.

2. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
acceleration, or load if necessary.

3. Reduce the duty cycle.
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1. Check whether the speed,
acceleration, and load values are too
Motor/reducer large, and reduce the motion speed,
. temperature is too acceleration, or load if necessary. 2.
0x5081 J4 axis motor/reducer overheated ] )
high, exceeding Reduce the duty cycle. 3. Check
warning threshold. whether the ambient temperature of
the robot is too high and reduce the
temperature if necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Encoder temperature acceleration, or load if necessary.
0x5082 J4 axis encoder overheated is too high, exceeding | 2. Reduce the duty cycle.
warning threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check that the ambient temperature
The steady-state .
. is set correctly. 2. Check whether the
predicted temperature )
) . | speed, acceleration, and load values
0x5083 J4 axis motor/reducer overloaded of the motor/reducer is )
) ] are too large, and reduce the motion
high, exceeding the ] .
) speed, acceleration, or load if
warning threshold.
necessary. 3. Reduce the duty cycle.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Motor/reducer acceleration, or load if necessary.
. temperature is too
0x50A1 J5 axis motor/reducer overheated i . 2. Reduce the duty cycle.
high, exceeding
warning threshold. 3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if
necessary.
1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Encoder temperature acceleration, or load if necessary.
0x50A2 J5 axis encoder overheated is too high, exceeding | 2. Reduce the duty cycle.

warning threshold.

3. Check whether the ambient
temperature of the robot is too high
and reduce the temperature if

necessary.
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1. Check whether the environment

The steady-state temperature is set correctly.

predicted temperature [2.Check whether the speed,

0x50A3 J5 axis motor/reducer overloaded of the motor/reducer is | acceleration, and load values are too
high, exceeding the large, and reduce the motion speed,
warning threshold. acceleration, or load if necessary.

3. Reduce the duty cycle.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,

Motor/reducer acceleration, or load if necessary.
. temperature is too
0x50C1 J6 axis motor/reducer overheated . i 2. Reduce the duty cycle.
high, exceeding
warning threshold. 3. Check whether the ambient

temperature of the robot is too high
and reduce the temperature if

necessary.

1. Check whether the speed,
acceleration, and load values are too
large, and reduce the motion speed,
Encoder temperature | acceleration, or load if necessary.
0x50C2 J6 axis encoder overheated is too high, exceeding |2- Reduce the duty cycle.

warning threshold. 3. Check whether the ambient
temperature of the robot is too high

and reduce the temperature if
necessary.

1. Check whether the environment

The steady-state temperature is set correctly.

predicted temperature | 2. Check whether the speed,

0x50C3 J6 axis motor/reducer overloaded of the motor/reducer is | acceleration, and load values are too
high, exceeding the large, and reduce the motion speed,
warning threshold. acceleration, or load if necessary.

3. Reduce the duty cycle.

. . The object type of the | Modify the object type number sent by
Wrong object type for visual ) i . o
0x50D1 sentvisual datais not |vision to make it within the range

recognition o
within the range [0,15]. | [0,15].
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No returned data is 1. Check whether the vision trigger
. signal is delivered successfully.
received for a long
period of time after 2. If the vision trigger signal is
vision triggering delivered successfully every time,
0x50D2 Vision data waiting timeout signals are sent, and check whether the camera will take
the vision processing | pictures normally every time.
cycle is greater t.han 3. The processing time of vision
the photographing software is too long, or the delay time
interval. S
of data transmission is too long.
) o The shared address 2 )
One-drive-many vision: Shared . Check the TCP connection status of the
0x50D3 of one-drive-many
address 2 full o slave.
vision is full.
) . . The shared address 2 )
One-drive-many vision: Missed . Check the TCP connection status of the
0x50D4 . of one-drive-many
object data cache full S slave.
vision is full.
Save the error message on the system
0x50E1 Lookahead error Lookahead error diagnostics page and contact the
manufacturer.
. . Adaptive speed Save the error message on the system
Adaptive speed planning ) o ) .
0x50E2 o planning verification | diagnostics page and contact the
verification error
error manufacturer.
) o General speed Save the error message on the system
General speed planning verification ] o ) )
0x50E3 planning verification | diagnostics page and contact the
error
error manufacturer.
It does not affect operation, but may
The time of a single cause unexpected problems. Increase
0x50E4 Trajectory time too long trajectory exceeds the speed and acceleration to reduce
1,000 seconds. the execution time of a single
instruction.
Position and motion )
] ) Normal work is not affected, but cycle
0x50E5 No smooth curve at a fly point parameters constrain . L
time can be optimized.
the smooth length.
Normal work is not affected, but be
i Stop time exceeded aware that the robot cannot be
0x50E6 Stop time too long o ) o
500 milliseconds operated again before it is completely
stopped.
The load mass setting is too small | The load mass setting
] i ) Check that the load parameters are set
0x50E7 when the optimal trajectory mode | is too small when the

isturned on, the robot will move at

properly.
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low speed. Please confirm whether
the load setting is correct.

optimal trajectory
mode is turned on.

0x50EE

EtherCAT communication feedback
error

The speed is abnormal
when the robot coasts

to stop.

Save the error message on the system
diagnostics page and contact the
manufacturer.

0x50F8

Real time task execution time too

long

Real time task

execution timeout

Export the diagnostic information and
contact the manufacturer.

0x5101

Robot enters interference zone 0

Robot enters

interference zone 0

Disable the interference zone 0, and
move the robot out of interference
zone 0.

0x5102

Robot enters interference zone 1

Robot enters

interference zone 1

Disable the interference zone 1, and
move the robot out of interference
zone 1.

0x5103

Robot enters interference zone 2

Robot enters
interference zone 2

Disable the interference zone 2, and
move the robot out of interference
zone 2.

0x5104

Robot enters interference zone 3

Robot enters

interference zone 3

Disable the interference zone 3, and
move the robot out of interference
zone 3.

0x5105

Robot enters interference zone 4

Robot enters

interference zone 4

Disable the interference zone 4, and
move the robot out of interference
zone 4.

0x5106

Robot enters interference zone 5

Robot enters

interference zone 5

Disable the interference zone 5, and
move the robot out of interference
zone 5.

0x5107

Robot enters interference zone 6

Robot enters

interference zone 6

Disable the interference zone 6, and
move the robot out of interference
zone 6.

0x5108

Robot enters interference zone 7

Robot enters
interference zone 7

Disable the interference zone 7, and
move the robot out of interference
zoneT.

0x5109

Robot enters interference zone 8

Robot enters

interference zone 8

Disable the interference zone 8, and
move the robot out of interference
zone 8.
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Disable the interference zone 9, and
. Robot enters ]
0x510A Robot enters interference zone 9 ) move the robot out of interference
interference zone 9
zone 9.
Disable the interference zone 10, and
) Robot enters ]
0x510B Robot enters interference zone 10 ) move the robot out of interference
interference zone 10
zone 10.
Disable the interference zone 11, and
) Robot enters ]
0x510C Robot enters interference zone 11 ) move the robot out of interference
interference zone 11
zone 11.
Disable the interference zone 12, and
) Robot enters ]
0x510D Robot enters interference zone 12 ) move the robot out of interference
interference zone 12
zone 12.
Disable the interference zone 13, and
. Robot enters ]
0x510E Robot enters interference zone 13 ) move the robot out of interference
interference zone 13
zone 13.
Disable the interference zone 14, and
) Robot enters ]
0x510F Robot enters interference zone 14 ) move the robot out of interference
interference zone 14
zone 14.
Disable the interference zone 15, and
) Robot enters i
0x5110 Robot enters interference zone 15 ) move the robot out of interference
interference zone 15
zone 15.
o Reconfigure robot initialization
o Robot initialization ) } ]
0x6000 Robot initialization parameter error i parameters according to diagnostic
parameters are illegal.
prompts.
o Robot initialization Reinitialize the robot according to
0x6001 Incorrect initialization status . . .
failed diagnostic prompts.
) L Mechanical unit Reinitialize the mechanical unit
Mechanical unit initialization o o )
0x6002 initialization initialization parameters according to
parameter error ) ) )
parameters areillegal. |diagnostic prompts.
L External axis Reinitialize the external axis
External axis initialization L L )
0x6003 initialization initialization parameters according to
parameter error . . .
parameters are illegal. |diagnostic prompts.
) ) Incorrect mechanical | Reconfigure the number of mechanical
Incorrect mechanical unit or ) ) ] )
0x6004 ) o unit or external axis units or external axes according to
external axis count for initialization o ) ]
count for initialization | diagnostic prompts.
. . The passed in point Check if the Euler angle value of the
0x6010 Illegal position points

parameters are illegal.

point exceeds 180 degrees.
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0x6011

Illegal tool parameters

The passed in tool
parameters are illegal.

1. Check that the input tool installation

position Euler angle is correct.

2. Check that the load parameters are
legal.

0x6012

Illegal wobj parameters

The passed in wobj
parameters are illegal.

1. Check that the input work object
installation position Euler angle is
correct.

2. Check that the fixing properties
match the mechanical unit.

0x6013

Illegal load parameters

The passed in load
parameters are illegal.

Check if there is a negative value of
mass inertia in the input load
parameters.

0x6014

Illegal joint position

The passed in joint
position is illegal.

Check if the input joint position
exceeds the limit.

0x6016

The active tool and workobject
parameters do not match
(kinematics).

The active tool and the
workobject have the
same RobHold
parameter.

1. Switch the active tool and
workobject matching the RobHold
parameter.

2. Modify the RobHold parameter of
the active tool and workobject to be
different.

0x6017

Illegal pose parameter

The passed in pose
parameters are illegal.

Check if the Euler angle value of the
point exceeds 180 degrees.

0x6018

Pose deviation calculation type flag
error

The flag bit of the pose
deviation calculation
function is incorrect.

System error, please contact the
manufacturer.

0x6030

Wrong world frame type

The world frame type
passed inis incorrect
when converting the
world frame to a
reference frame.

System error, please contact the
manufacturer.

0x6031

Wrong mechanical unit type

The mechanical unit
type passed in s
incorrect when
converting the world
frame to a reference
frame.

System error, please contact the
manufacturer.
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The reference frame
type passed in is
incorrect when System error, please contact the
0x6032 Wrong reference frame type )
converting the manufacturer.
reference frame type to
world frame.
The mechanical unit
type passed in is
) . incorrect when System error, please contact the
0x6033 Wrong mechanical unit type .
converting the manufacturer.
reference frame to
world frame.
) ) ) The mechanical unit
The mechanical unit associated ) ] ) ) ]
] o associated with the Calibrate the mechanical unit
0x6034 with the workobject is not o ) ) )
. workobject is not associated with the workobject.
calibrated. )
calibrated.
The RobHold
parameter is the same [ Ensure that the RobHold parameter is
0x6050 Tool or wobj parameter error for both the tool and set to true for only one of tool and
the workobject workobject.
currently in use.
The RobHold
parameter is the same | Ensure that the RobHold parameter is
0x6051 End parameter calculation error for both the tooland | set to true for only one of tool and
the workobject workobject.
currently in use.
The RobHold
i parameter is the same | Ensure that the RobHold parameter is
Error getting external reference
0x6052 ¢ for both the tool and set to true for only one of tool and
rame
the workobject workobject.
currently in use.
The RobHold
parameter is the same | Ensure that the RobHold parameter is
0x6053 Wobj frame conversion error for both the tooland | set to true for only one of tool and
the workobject workobject.
currently in use.
The RobHold
parameter is the same | Ensure that the RobHold parameter is
0x6054 Reference frame conversion error for both the tooland | set to true for only one of tool and

the workobject
currently in use.

workobject.
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0x6060

Tool calibration error

Calibration calculation
errors caused by non-
standard tool
calibration points or
other reasons

1. Check that the calibration points
comply with the calibration rules.

2. Check that the robot parameter

initialization is correct.

0x6061

Guide rail-robot calibration error

Calibration calculation
errors caused by non-
standard guide rail
calibration points or
other reasons

Check that the calibration points
comply with the calibration rules.

0x6062

Positioner calibration error

Calibration calculation
errors caused by non-
standard position
calibration points or
other reasons.

1. Check that the calibration points
comply with the calibration rules.

2. Check that the positioner calibration
sequence is correct.

0x6063

User frame calibration error

Calibration calculation
errors caused by non-
standard user frame
calibration points or
other reasons.

Check that the calibration points
comply with the calibration rules.

0x6064

Improper tool calibration points

Improper tool
calibration points

Re-select the calibration points having
significant difference in orientation.

0x6065

Calibration points too close

Calibration points too
close

Re-select the calibration points.

0x6066

Calibration points collinear

Calibration points

collinear

Re-select the calibration points.

0x6067

Excessive discrepancy between
dual-arm parameters, resulting in
deviations in target joint angles
during inverse calculation

Excessive discrepancy
between dual-arm
parameters, resulting
in deviations in target
jointangles during
inverse calculation

Modify the arm parameters of the

point.

0x6070

Same calibration points input

Same calibration

points input

Reselect calibration points.

0x6071

In TCP mode, points relative to
flange cannot be converted to wobj
points.

In TCP mode, points
relative to flange
cannot be converted to
wobj points.

Get a point again.
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Error code Description Cause Solution
The target position for .
o . ) ) ) ) Check whether the target position for
Errorin inverse solution of target orientation calibration ) ) T ]
0x6080 S ) ) i o orientation calibration is a singular
position in orientation calibration. | issingular or o
position.
unreachable.
) ) ] ] Adjust the original points so that the
) ) Orientation calibration )
Singular pose present in the robot does not go through singular
0x6081 ) ) o causes the robot to go ] ] i o
orientation calibration path ) pose during the orientation calibration
through singular pose.
process.
) Check that the arm type parameter
The passed in arm type i ) .
0x6090 Incorrect arm type parameter . configuration corresponding to the
parameter is incorrect. o
point is correct.
The points are at Check whether the input points are at
0x6092 Singular or unreachable position singular or singular or unreachable positions, and
unreachable positions. | modify the points if necessary.
) ) SCARA elbow ) ) o )
0x6094 SCARA singularity . . Adjust points to avoid singularity.
singularity
0x6096 Shoulder singularity Shoulder singularity Adjust points to avoid singularity.
0x6097 Elbow singularity Elbow singularity Adjust points to avoid singularity.
0x6098 Wrist singularity Wrist singularity Adjust points to avoid singularity.
Position or orientation | Modify the points in curve path to
0x7030 Curve path angle too small in the free curve path | avoid sharp turning positions or
has sharp turning. orientations.
) ) Position or orientation . . i
Excessive spacing between ) Adjust the spacing between trajectory
0x7031 i ) spacing exceeds the ] ) ) ]
trajectory points o points or add intermediate points.
specification.
The number of curve
points input in the
0x7032 Illegal number of curve points curve instruction is Adjust the number of curve points.
less than 4 or more
than 500.
No valid curve
No valid data within the curve instruction within the ) ) )
0x7033 Modify curve group instruction.

group

curve group

instruction.
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Error code

Description

Cause

Solution

0x7034

Points with too small spacing in
curve

Repetitive or small
spacing of input points
on the curve results in
the inability to
construct the curve.

Remove duplicate or too close points.

0x7035

Excessive pose variation caused by
Euler degeneracy

When the absolute
value of Euler angle B
approaches 90°,
excessive fluctuation in
A/C angles
configuration leads to
excessive pose
spacing.

Avoid degenerate positions or
manually adjust A/C values to prevent
excessive spacing in curve point pose.

0x7038

Joints move too large

Excessive joint motion
between adjacent
points in the path.

Check that the arm parameters are set
correctly or select appropriate
SlewMode.

0x7039

Joint value overlimit

A pointin the curve
path exceeds the joint
angle limit in the set
arm parameters.

Modify the point position, modify the
point arm parameters, select
SlewMode, depending on the
situation.

0x7040

Conflict state

Internal error

Contact the manufacturer.

0x7041

Conflict symbol

Internal error

Contact the manufacturer.

0x7042

Conflict resume state

Internal error

Contact the manufacturer.

0x7043

Conflict line number

Internal error

Contact the manufacturer.

0x7050

Too many I/Os bound to the same
point on the curve

The number of I/Os
bound to the same or
similar point exceeds
the limit.

Reduce or adjust the number of I/Os.

0x7051

Insufficient effective points on the
curve.

Insufficient effective
points on the curve.

Add curve points.

0x7052

Curve too long

The total length of the
curve exceeds the

specification.

Execute the curve by multiple
instructions.

0x7053

I/0 not bound to the point of curve

I/0 is bound to a point
outside the curve.

Modify the I/O number.
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Error code Description Cause Solution
0x7060 Positioner coordination not The wobj frameis not | Use the free curve instruction in a fixed
X
supported by free curve fixed. wobj frame.
The FPGA module is
0x8001 No network device not functioning Contact the manufacturer.
properly.
) Restart the controller. If the problem
Failed to request . .
0x8002 No master persists, it is a hardware device error,
EtherCAT master
contact the manufacturer.
Failed to apply for Restart the controller. If the problem
0x8003 Invalid domain EtherCAT master persists, it is a hardware device error,
domain resource contact the manufacturer.
The slave could not be | Restart the controller or contact the
0x8004 Slave not found found when manufacturer to check the EtherCAT
configuring it. slave device.
o Restart the controller or contact the
i Error configuring slave
0x8005 Invalid process data PDO manufacturer to check the EtherCAT
slave device.
o Restart the controller or contact the
. . Error configuring slave
0x8006 Invalid service data DO manufacturer to check the EtherCAT
slave device.
o Restart the controller or contact the
. . Error configuring slave
0x8007 Invalid entry object manufacturer to check the EtherCAT
SDO entry ]
slave device.
. ) Failed to apply for
Domain memory address allocation Restart the controller. If the problem
0x8008 EtherCAT master )
error ] persists, contact the manufacturer.
domain memory
Failed to apply for
) ) o Restart the controller. If the problem
0x8009 Failed to activate master activation of EtherCAT .
persists, contact the manufacturer.
master
Length mismatch or Restart the controller. If the problem
0x800A Service data common error slave not found while | persists, contact the manufacturer to
configuring slave SDO [ check the EtherCAT slave deice.
] ) Failed to create timed | Restart the controller. If the problem
0x800B Registration cycle callback error ) ]
interrupt task persists, contact the manufacturer.
0X800C Process communication Error configuring PDO | Restart the controller. If the problem
X

configuration error

buffer

persists, contact the manufacturer.
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Error code

Description

Cause

Solution

0x800D

Module initialization error

EtherCAT Module
resource initialization
error

Restart the controller. If the problem
persists, contact the manufacturer.

0x800E

Error parsing configuration

Error parsing the slave
configuration

Check the secondary development
configuration and reconfigure if

necessary.

0x800F

Channel parameter configuration
error

Failed to configure the
interval between
channel
synchronization
signals and interrupts

Restart the controller. If the problem
persists, contact the manufacturer.

0x8010

Domain registration error

Domain registration
failure detected

Restart the controller. If the problem
persists, contact the manufacturer.

0x8011

Error creating timer

Failed to create timer
due to system reasons

Restart the controller. If the problem
persists, contact the manufacturer.

0x8012

Error starting timer

Failed to start timer
due to system reasons

Restart the controller. If the problem
persists, contact the manufacturer.

0x8013

EtherCAT communication cycle

configuration error

EtherCAT
communication cycle
is not an integral
number of 250us.

Check the secondary development
configuration and reconfigure if
necessary.

0x8014

EtherCAT version selection error

Wrong version of
EtherCAT is used.

EtherCAT version error, contact the

manufacturer.

0x8015

EtherCAT servo slave quantity error

The number of
configured ECAT servo
slaves is less than 1.

Check whether the configured number
of EtherCAT servo slaves is correct.

0x8016

EtherCAT 1/0 slave quantity error

The number of
configured EtherCAT I/
O slaves is less than 0.

Check whether the configured number
of EtherCAT 1/0 slaves is correct.

0x8017

EtherCAT I/O module quantity error

The number of
configured EtherCAT I/
O slavesis lessthan 1

Check whether the number of
configured EtherCAT I/O slaves is
correct.

0x8018

EtherCAT I/0O type error

The EtherCAT 1/0 type

is unknown.

Check the secondary development
configuration and reconfigure if

necessary.

0x8019

EtherCAT I/O not supported

The type of configured
EtherCAT I/O is
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Error code Description Cause Solution
Check the secondary development
currently not i ) . .
configuration and reconfigure if
supported.
necessary.
Current memory
request failed due to Restart the controller. If the problem
0x801A EtherCAT memory request error . .
excessive system persists, contact the manufacturer.
resource usage.
EtherCAT alarm shared
EtherCAT alarm shared memory Restart the controller. If the problem
0x801B . . memory resource .
configuration error . persists, contact the manufacturer.
request failed.
. ECAT servo control Check the secondary development
EtherCAT Servo operation mode . i . i .
0x801C . i mode is not configuration and reconfigure if
configuration error
CSP-8,CSV-9 or CST-10. | necessary.
) ) ) ) Check that the slave registers to be
EtherCAT register configuration Failed to access slave
0x801D ) accessed are correct or allowed to be
error register
accessed.
i The number of .
Mismatch between the number of ) Check the number of configured
. configured EtherCAT I/
0x801E configured EtherCAT I/Os and the EtherCAT I/Os and the number of
) Os does not match the ]
number of online I/Os ] online 1/Os.
number of online 1/O0s.
The number of
Mismatch between the number of | configured EtherCAT | Check the number of configured
0x801F configured EtherCAT servos and the | servos does not match | EtherCAT servos and the number of
number of online servos the number of online | online servos.
servos.
0x8020 Configured EtherCAT servo supplier | The slave device is not | Check that all slave devices in all
X
codes not supported supported. EtherCAT networks are supported.
The configured slave i
) ] ] Check whether the configured slave
Mismatch between configured slave | device ID do not match ) )
0x8021 . . i ) ) device ID matches the online slave
device ID and online slave device ID |the online slave device )
device ID.
ID.
) ) Check whether the slave wiring is
FPGA received a non-EtherCAT FPGA received a non-
0x8022 correct, clear and reboot after
frame EtherCAT frame
recovery.
EtherCAT slave function exception | The configured )
i Check whether the configured
(configured sequence does not sequence does not
0x8024 sequence of the slaves matches the

match the actual sequence or
invalid SDO exists)

match the actual one
orinvalid SDO exists.

actual sequence or the SDO is valid.
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0x8028

Error writing buffer

Failed to write buffer
due to hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x8029

Error writing start command

Failed to write start
command error due to

hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x802A

Error reading status register

Failed to read status
register due to
hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x802B

Error reading data link status

Failed to read the data
link status due to

hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x802C

Error reading service data channel

Failed to read the
service data channel
due to hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x802D

Error reading service data length

Failed to read the
service data length due

to hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x802E

Service data length error

Service data length
error due to hardware

error

Restart the controller. If the problem
persists, contact the manufacturer.

0x802F

Service data reception error

Service data reception
error due to hardware
error

Restart the controller. If the problem
persists, contact the manufacturer.

0x8030

Service data channel busy

Service data channel
busy error due to
hardware error

Restart the controller. If the problem
persists, contact the manufacturer.

0x8031

Service data message error

Service data message
error due to hardware

error

Restart the controller. If the problem
persists, contact the manufacturer.

0x8032

Communication error in reading
process data

Error reading process
data due to hardware

error

Restart the controller. If the problem
persists, contact the manufacturer.

0x8033

Error reading process data length

Failed to read the
process data length
due to hardware error

Restart the controller. If the problem
persists, contact the manufacturer.
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Error code Description Cause Solution
Failed to read the
Restart the controller. If the problem
0x8034 Process data length error process data length .
persists, contact the manufacturer.
due to hardware error
Failed to receive
. Restart the controller. If the problem
0x8035 Process data reception error process data due to )
persists, contact the manufacturer.
hardware error
Failed to open network
) ) ] Restart the controller. If the problem
0x8036 Error opening network device device due to .
persists, contact the manufacturer.
hardware error
The underlying
) o communication Restart the controller. If the problem
0x8037 Underlying communication error ] )
control erroris caused | persists, contact the manufacturer.
by a hardware error.
Underlying
. o communicationread | Restart the controller. If the problem
0x8038 Underlying communication error .
error due to hardware | persists, contact the manufacturer.
error
Underlying
] o communication write | Restart the controller. If the problem
0x8039 Underlying communication error .
error due to hardware | persists, contact the manufacturer.
error
Failed to read send
) ) ) Restart the controller. If the problem
0x803A Error reading send time stamp time stamp due to )
persists, contact the manufacturer.
hardware error
Failed to read receive
) o ] Restart the controller. If the problem
0x803B Error reading receive time stamp time stamp due to .
persists, contact the manufacturer.
hardware error
Failed to read the
0x803C Error reading remaining process remaining process Restart the controller. If the problem
X
data data due to hardware | persists, contact the manufacturer.
error
) o Failed to read
Error reading application time L Restart the controller. If the problem
0x803D application time stamp .
stamp persists, contact the manufacturer.
due to hardware error
Failed to open fieldbus
o Restart the controller. If the problem
0x803E Error opening fieldbus LED LED due to hardware .
persists, contact the manufacturer.
error
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Error code

Description

Cause
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0x803F

Fieldbus LED IOCTRL error

Fieldbus LED IOCTRL
error due to hardware
error

Restart the controller. If the problem
persists, contact the manufacturer.

0x8040

Invalid underlying hardware

The underlying
hardware module 1 is
invalid dueto a
hardware error.

Restart the controller. If the problem
persists, contact the manufacturer.

0x8041

Invalid underlying hardware

The underlying
hardware module 2 is
invalid dueto a
hardware error.

Restart the controller. If the problem
persists, contact the manufacturer.

0x8042

EtherCAT slave disconnected (slave
offline/alias error)

EtherCAT slave is
disconnected or the
alias is incorrect.

Check the EtherCAT device/Alias.

0x8043

Non-EtherCAT slave device
connected

A non-EtherCAT slave
device is connected.

Check that the connected device
meets the requirements.

0x8044

EtherCAT network port 0 not
connected

The EtherCAT network
port 0 is not
connected.

Check the status of EtherCAT network
port 0.

0x8045

EtherCAT network port 1 not
connected

The EtherCAT network
port 1is not
connected.

Check the status of EtherCAT network
port 1.

0x8046

EtherCAT startup time setting error

EtherCAT startup time
is incorrectly set due to
a hardware error.

Restart the controller. If the problem
persists, contact the manufacturer.

0x8047

EtherCAT slave status error

The read ECAT slave
status word indicates
that the status is
abnormal, possibly
due to mismatch with
servo module.

Check the error codes to troubleshoot
and restart the system, or upgrade the
servo module to the matched version.

0x8048

Failed to open EOE virtual NIC
device

System driver loading
is not normal.

Check the system software version and
restart the system.

0x8050

Slave IN/OUT reverse connection

The IN and OUT of
external axis are
connected in reverse.

Check the wiring of external axis.

0x805C

Toggle bit not changed

Re-initiate a SDO access, or contact the
manufacturer.
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The slave feeds back
that the toggle bit is
not changed.

0x805D

SDO protocol timeout

SDO protocol timeout

Re-initiate a SDO access, or contact the
manufacturer.

0x805E

Client/Server command specifier
not valid or unknown

The slave feeds back
that Client/Server
command specifier is
not valid or unknown.

Internal system error, please contact
the manufacturer.

0x805F

Object inaccessible

The slave feeds back
that the object is not
accessible.

This operation is prohibited.

0x8060

Error reading an write-only object

The slave feeds back
that an error occurs
while trying to read a
write-only object.

This operation is prohibited.

0x8061

Error writing an read-only object

The slave feeds back
that an error occurs
while trying to write a
read-only object.

This operation is prohibited.

0x8062

Object does not exist in the object
directory.

The slave feeds back
that the object does
not exist in the object
directory.

Check that the object exists in the
object dictionary.

0x8063

Object cannot be mapped into PDO.

The slave feeds back
that the object cannot
be mapped to the
PDO.

Check that the object to be mapped is

correct.

0x8064

Length of object to be mapped
exceeds PDO length

The slave feeds back
that the length of the
object to be mapped
exceeds the PDO
length.

Check that the length of the object to
be mapped is correct.

0x8065

Basic parameter incompatible

The slave feeds back
that the base
parameters are
incompatible.

Check that the basic parameters of the
slave are compatible.

0x8066

Device internal incompatibility

The slave feeds back
that the device is
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Error code Description Cause Solution
) Restart the controller and slave. If the
internally .
. ) problem persists, contact the
incompatible.
manufacturer.
The slave feeds back
) ) Restart the controller and slave. If the
Access failure due to a hardware that the access failed ]
0x8067 problem persists, contact the
error due to hardware
manufacturer.
causes.
The slave feeds back i
) Check that the length of the service
) ] that the service )
0x8068 Service parameter length mismatch parameter of the accessed slave is
parameter length
. correct.
mismatches.
The slave feeds back )
) Check that the length of the service
) that the service )
0x8069 Service parameter too long . parameter of the accessed slave is
parameter length is
correct.
too long.
The slave feeds back )
) Check that the length of the service
) that the service )
0x806A Service parameter too short . parameter of the accessed slave is
parameter length is
correct.
too short.
The slave feeds back
0x806B Subindex does not exist. that the subindex does | Check that the object subindex exists.
not exist.
The slave feeds back
Check that the parameters are set
0x806C Parameter value out of range that the parameter
. correctly.
value is out of range.
The slave feeds back
) that the written Check that the parameters are set
0x806D Written parameter value too large )
parameter value is too | correctly.
large.
The slave feeds back
. that the written Check that the parameters are set
0x806E Written parameter value too small )
parameter value istoo | correctly.
small.
The slave feeds back
Maximum value smaller than that the maximum
0x806F o ] Check that the set values are correct.
minimum value. value is less than the
minimum value.
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The slave feeds back
. Restart the controller and slave. If the
. . that the data failed to .
0x8070 Error transferring or storing data problem persists, contact the
be transferred or
manufacturer.
stored.
The slave feeds back
) ) Restart the controller and slave. If the
Error storing data due to local that the data failed to .
0x8071 problem persists, contact the
control be stored due to local
manufacturer.
control.
The slave feeds back
) ) ] Restart the controller and slave. If the
Error storing data due to device that the data failed to .
0x8072 .| problem persists, contact the
status be stored due to device
manufacturer.
status.
The slave feeds back
) o ) that the object
Object dictionary dynamic o )
] ) ) dictionary dynamic . o )
0x8073 generation failure or object i . Check that the object dictionary exists.
o generation fails or no
dictionary not found ) o )
object dictionary is
present.
Failed to initialize IR-
LINK due to IR-Link ) ] )
o i ) Check the IR-Link configuration or
0x8079 IR-Link initialization error configuration or .
. hardware connection.
hardware connection
error.
The IR-Link
OX807A IR-Link communication cycle communication cycle [ Check the IR-Link communication
X
configuration error is not an integral cycle configuration.
number of 250us.
IR-Link version selection Wrong version of IR-
0x807B . . o Contact the manufacturer.
configuration error Link is used.
. ) The number of )
IR-Link servo slave quantity i . Check the number of configured IR-
0x807C ) ) configured IR-Link )
configuration error . Link servos.
servos is less than 0.
) ) ) ) The number of )
IR-Link slave quantity configuration ) . Check the number of configured IR-
0x807D configured IR-Link .
error ] Link slaves.
slaves is less than 1.
. ) The number of .
IR-Link module quantity ) ) Check the number of configured IR-
0x807E configured IR-Link

configuration error

modules is less than 1.

Link modules.
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The type of configured . i
) ) ) ) ) Check the type of configured IR-Link I/
0x807F IR-Link type configuration error IR-Link I/O'is o
unrecognized. '
) ] ) IR-Link configuration is . . )
0x8080 IR-Link configuration not supported Check the IR-Link configuration.
not supported.
Current memory
0x8081 IR-Link memory request request failed due to Restart the controller. If the problem
X
configuration error excessive system persists, contact the manufacturer.
resource usage.
) IR-Link alarm shared
IR-Link alarm shared memory Restart the controller. If the problem
0x8082 . . memory resource .
configuration error . persists, contact the manufacturer.
request failed
IR-Link slave operation mode IR-Link operation . .
0x8083 ) ) . Check the IR-Link operation mode.
configuration error mode is not MODE-8.
. Check that the slave registers to be
) ) ] ) Failed to access slave
0x8084 IR-Link register configuration error - accessed are correct or allowed to be
register
& accessed.
) The number of )
Mismatch between the number of i ) Check the number of configured IR-
) ) configured IR-Link 1/Os | . )
0x8085 configured IR-Link 1/0s and the Link 1/0s and the number of online I/
] does not match the
number of online 1/0s . Os.
number of online I/Os.
The number of
Mismatch between the number of | configured IR-Link Check the number of configured IR-
0x8086 configured IR-Link slaves and the slaves does not match | Link slaves and the number of online
number of online slaves the number of online  |slaves.
slaves.
. i The IR-Link servo
IR-Link servo supplier codes not ] ) ) )
0x8087 supplier codes are not | Check the IR-Link configuration.
supported
supported.
. Failed to write buffer | Restart the controller. If the problem
0x8090 Error writing buffer )
due to hardware error. | persists, contact the manufacturer.
Failed to read the
) ) ] Restart the controller. If the problem
0x8091 Error reading service data channel |service data channel .
persists, contact the manufacturer.
due to hardware error
Failed to read the
. ) . Restart the controller. If the problem
0x8092 Error reading service data length service data length due )
persists, contact the manufacturer.
to hardware error

-599-




Robot Alarms and Handling Method
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Service data length
) Restart the controller. If the problem
0x8093 Service data length error error due to hardware .
persists, contact the manufacturer.
error
Service data reception
) ) Restart the controller. If the problem
0x8094 Service data reception error error due to hardware )
persists, contact the manufacturer.
error
Service data channel
i Restart the controller. If the problem
0x8095 Service data channel busy busy error due to .
persists, contact the manufacturer.
hardware error
Service data message
) Restart the controller. If the problem
0x8096 Service data message error error due to hardware .
persists, contact the manufacturer.
error
o . . Error reading process
Communication error in reading Restart the controller. If the problem
0x8097 data due to hardware )
process data persists, contact the manufacturer.
error
Failed to read the
. Restart the controller. If the problem
0x8098 Error reading process data length process data length .
persists, contact the manufacturer.
due to hardware error
Process data length
Restart the controller. If the problem
0x8099 Process data length error error due to hardware .
persists, contact the manufacturer.
error
Failed to receive
. Restart the controller. If the problem
0x809A Process data reception error process data due to .
persists, contact the manufacturer.
hardware error
Failed to open network
) . ] Restart the controller. If the problem
0x809B Error opening network device device due to i
persists, contact the manufacturer.
hardware error
GPMC IR-Link read
i Restart the controller. If the problem
0x809C GPMC IR-Link read error error due to hardware )
persists, contact the manufacturer.
error
GPMC IR-Link write
. . Restart the controller. If the problem
0x809D GPMC IR-Link write error error due to hardware ]
persists, contact the manufacturer.
error
) ) IR-Link slave is ) )
0x809E IR-Link slave disconnected ) Check the status of IR-Link device.
disconnected.
0X809F Non-IR-Link slave device connection | A non-IR-Link slave Check that the connected device
X

error

device is connected.

meets the requirements.
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0x80A0

IR-Link port 0 not connected

The IR-Link port 0 is
not connected.

Check the connection of IR-Link port 0.

0x80A1

IR-Link port 1 not connected

The IR-Link port 1 is
not connected.

Check the connection of IR-Link port 1.

0x80A2

IR-Link startup time setting error

IR-Link startup time is
incorrectly set dueto a
hardware error.

Restart the controller. If the problem
persists, contact the manufacturer.

0x8142

EtherCAT slave 1 disconnected

The EtherCAT slave 1 s
disconnected.

Check the EtherCAT device.

0x819E

IR-Link slave 1 disconnected

The IR-Link slave 1 is
disconnected.

Check the connection status of IR-Link
device.

0x8242

EtherCAT slave 2 disconnected

The EtherCAT slave 2 is
disconnected.

Check the EtherCAT device.

0x829E

IR-Link slave 2 disconnected

The IR-Link slave 2 is
disconnected.

Check the connection status of IR-Link
device.

0x8342

EtherCAT slave 3 disconnected

The EtherCAT slave 3 is
disconnected.

Check the EtherCAT device.

0x839E

IR-Link slave 3 disconnected

The IR-Link slave 3 is
disconnected.

Check the connection status of IR-Link
device.

0x8442

EtherCAT slave 4 disconnected

The EtherCAT slave 4 is
disconnected.

Check the EtherCAT device.

0x849E

IR-Link slave 4 disconnected

The IR-Link slave 4 is
disconnected.

Check the connection status of IR-Link
device.

0x8542

EtherCAT slave 5 disconnected

The EtherCAT slave 5is
disconnected.

Check the EtherCAT device.

0x859E

IR-Link slave 5 disconnected

The IR-Link slave 5 is
disconnected.

Check the connection status of IR-Link
device.

0x8642

EtherCAT slave 6 disconnected

The EtherCAT slave 6 is
disconnected.

Check the EtherCAT device.

0x869E

IR-Link slave 6 disconnected

The IR-Link slave 6 is
disconnected.

Check the connection status of IR-Link
device.

0x8742

EtherCAT slave 7 disconnected

The EtherCAT slave 7 is
disconnected.

Check the EtherCAT device.
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) ) The IR-Link slave 7 is Check the connection status of IR-Link
0x879E IR-Link slave 7 disconnected ) i
disconnected. device.
) The EtherCAT slave 8 is )
0x8842 EtherCAT slave 8 disconnected ) Check the EtherCAT device.
disconnected.
) ) The IR-Link slave 8 is Check the connection status of IR-Link
0x889E IR-Link slave 8 disconnected . i
disconnected. device.
. The EtherCAT slave 9 is i
0x8942 EtherCAT slave 9 disconnected ) Check the EtherCAT device.
disconnected.
) ) The IR-Link slave 9 is Check the connection status of IR-Link
0x899E IR-Link slave 9 disconnected ) )
disconnected. device.
) The EtherCAT slave 10 )
0x8A42 EtherCAT slave 10 disconnected o Check the EtherCAT device.
is disconnected.
) ) The IR-Link slave 10 is | Check the connection status of IR-Link
0x8A9E IR-Link slave 10 disconnected . i
disconnected. device.
) The EtherCAT slave 11 .
0x8B42 EtherCAT slave 11 disconnected o Check the EtherCAT device.
is disconnected.
) ) The IR-Link slave 11is | Check the connection status of IR-Link
0x8B9E IR-Link slave 11 disconnected ) )
disconnected. device.
) The EtherCAT slave 12 )
0x8C42 EtherCAT slave 12 disconnected o Check the EtherCAT device.
is disconnected.
) ) The IR-Link slave 12 is | Check the connection status of IR-Link
0x8C9E IR-Link slave 12 disconnected ) )
disconnected. device.
] The EtherCAT slave 13 .
0x8D42 EtherCAT slave 13 disconnected o Check the EtherCAT device.
is disconnected.
) . The IR-Link slave 13 is | Check the connection status of IR-Link
0x8D9E IR-Link slave 13 disconnected ) .
disconnected. device.
) The EtherCAT slave 14 )
0x8E42 EtherCAT slave 14 disconnected o Check the EtherCAT device.
is disconnected.
) ) The IR-Link slave 14 is | Check the connection status of IR-Link
O0x8E9E IR-Link slave 14 disconnected ) )
disconnected. device.
) The EtherCAT slave 15 )
0x8F42 EtherCAT slave 15 disconnected o Check the EtherCAT device.
is disconnected.
) ) The IR-Link slave 15is | Check the connection status of IR-Link
0x8F9E IR-Link slave 15 disconnected

disconnected.

device.
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Error code Description Cause Solution
o J1 exceeds Group 1
0x9016 J1 exceeds Group 1 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 1
0x9017 J2 exceeds Group 1 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 1
0x9018 J3 exceeds Group 1 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 1
0x9019 J4 exceeds Group 1 speed limit o Clear the alarm.
speed limit
o J5 exceeds Group 1
0x901A J5 exceeds Group 1 speed limit o Clear the alarm.
speed limit
o J6 exceeds Group 1
0x901B J6 exceeds Group 1 speed limit o Clear the alarm.
speed limit
o J1 exceeds Group 2
0x901C J1 exceeds Group 2 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 2
0x901D J2 exceeds Group 2 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 2
0x901E J3 exceeds Group 2 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 2
0x901F J4 exceeds Group 2 speed limit o Clear the alarm.
speed limit
_ J5 exceeds Group 2
0x9020 J5 exceeds Group 2 speed limit o Clear the alarm.
speed limit
o J6 exceeds Group 2
0x9021 J6 exceeds Group 2 speed limit L Clear the alarm.
speed limit
o J1 exceeds Group 3
0x9022 J1 exceeds Group 3 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 3
0x9023 J2 exceeds Group 3 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 3
0x9024 J3 exceeds Group 3 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 3
0x9025 J4 exceeds Group 3 speed limit o Clear the alarm.
speed limit
o J5 exceeds Group 3
0x9026 J5 exceeds Group 3 speed limit o Clear the alarm.
speed limit
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Error code Description Cause Solution
o J6 exceeds Group 3
0x9027 J6 exceeds Group 3 speed limit o Clear the alarm.
speed limit
o J1 exceeds Group 4
0x9028 J1 exceeds Group 4 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 4
0x9029 J2 exceeds Group 4 speed limit o Clear the alarm.
speed limit
L J3 exceeds Group 4
0x902A J3 exceeds Group 4 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 4
0x902B J4 exceeds Group 4 speed limit o Clear the alarm.
speed limit
o J5 exceeds Group 4
0x902C J5 exceeds Group 4 speed limit o Clear the alarm.
speed limit
o J6 exceeds Group 4
0x902D J6 exceeds Group 4 speed limit o Clear the alarm.
speed limit
o J1 exceeds Group 5
0x902E J1 exceeds Group 5 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 5
0x902F J2 exceeds Group 5 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 5
0x9030 J3 exceeds Group 5 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 5
0x9031 J4 exceeds Group 5 speed limit o Clear the alarm.
speed limit
o J5 exceeds Group 5
0x9032 J5 exceeds Group 5 speed limit L Clear the alarm.
speed limit
o J6 exceeds Group 5
0x9033 J6 exceeds Group 5 speed limit o Clear the alarm.
speed limit
o J1 exceeds Group 6
0x9034 J1 exceeds Group 6 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 6
0x9035 J2 exceeds Group 6 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 6
0x9036 J3 exceeds Group 6 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 6
0x9037 J4 exceeds Group 6 speed limit o Clear the alarm.
speed limit
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Error code Description Cause Solution
o J5 exceeds Group 6
0x9038 J5 exceeds Group 6 speed limit o Clear the alarm.
speed limit
o J6 exceeds Group 6
0x9039 J6 exceeds Group 6 speed limit o Clear the alarm.
speed limit
o J1 exceeds Group 7
0x903A J1 exceeds Group 7 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 7
0x903B J2 exceeds Group 7 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 7
0x903C J3 exceeds Group 7 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 7
0x903D J4 exceeds Group 7 speed limit o Clear the alarm.
speed limit
o J5 exceeds Group 7
0x903E J5 exceeds Group 7 speed limit o Clear the alarm.
speed limit
. J6 exceeds Group 7
0x903F J6 exceeds Group 7 speed limit o Clear the alarm.
speed limit
L J1 exceeds Group 8
0x9040 J1 exceeds Group 8 speed limit o Clear the alarm.
speed limit
o J2 exceeds Group 8
0x9041 J2 exceeds Group 8 speed limit o Clear the alarm.
speed limit
o J3 exceeds Group 8
0x9042 J3 exceeds Group 8 speed limit o Clear the alarm.
speed limit
o J4 exceeds Group 8
0x9043 J4 exceeds Group 8 speed limit L Clear the alarm.
speed limit
o J5 exceeds Group 8
0x9044 J5 exceeds Group 8 speed limit o Clear the alarm.
speed limit
o J6 exceeds Group 8
0x9045 J6 exceeds Group 8 speed limit o Clear the alarm.
speed limit
Close the joint position monitoring
o J1 exceeds Group 1 ) )
0x9046 J1 exceeds Group 1 position limit ition limit function or deactivate Group 1, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 1 i )
0x9047 J2 exceeds Group 1 position limit S function or deactivate Group 1, and
position limit o
move the robot to a safe position.
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Error code Description Cause Solution
Close the joint position monitoring
o J3 exceeds Group 1 ) )
0x9048 J3 exceeds Group 1 position limit ition limit function or deactivate Group 1, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 1 ) )
0x9049 J4 exceeds Group 1 position limit ition limit function or deactivate Group 1, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 1 ) ]
0x904A J5 exceeds Group 1 position limit ition limit function or deactivate Group 1, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J6 exceeds Group 1 ) ]
0x904B J6 exceeds Group 1 position limit ition limit function or deactivate Group 1, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
L J1 exceeds Group 2 ) )
0x904C J1 exceeds Group 2 position limit ition limit function or deactivate Group 2, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 2 i )
0x904D J2 exceeds Group 2 position limit ition limit function or deactivate Group 2, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J3 exceeds Group 2 i ]
0x904E J3 exceeds Group 2 position limit ition limit function or deactivate Group 2, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 2 ) )
0x904F J4 exceeds Group 2 position limit ition limit function or deactivate Group 2, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 2 ) )
0x9050 J5 exceeds Group 2 position limit ition limit function or deactivate Group 2, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J6 exceeds Group 2 i )
0x9051 J6 exceeds Group 2 position limit o function or deactivate Group 2, and
position limit .
move the robot to a safe position.
Close the joint position monitoring
S J1 exceeds Group 3 i ]
0x9052 J1 exceeds Group 3 position limit ition limit function or deactivate Group 3, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 3 ) )
0x9053 J2 exceeds Group 3 position limit function or deactivate Group 3, and

position limit

move the robot to a safe position.
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Error code Description Cause Solution
Close the joint position monitoring
o J3 exceeds Group 3 ) )
0x9054 J3 exceeds Group 3 position limit ition limit function or deactivate Group 3, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 3 ) )
0x9055 J4 exceeds Group 3 position limit ition limit function or deactivate Group 3, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 3 ) ]
0x9056 J5 exceeds Group 3 position limit ition limit function or deactivate Group 3, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J6 exceeds Group 3 ) ]
0x9057 J6 exceeds Group 3 position limit ition limit function or deactivate Group 3, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
L J1 exceeds Group 4 ) )
0x9058 J1 exceeds Group 4 position limit ition limit function or deactivate Group 4, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 4 i )
0x9059 J2 exceeds Group 4 position limit ition limit function or deactivate Group 4, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J3 exceeds Group 4 i ]
0x905A J3 exceeds Group 4 position limit ition limit function or deactivate Group 4, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 4 ) )
0x905B J4 exceeds Group 4 position limit ition limit function or deactivate Group 4, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 4 ) )
0x905C J5 exceeds Group 4 position limit ition limit function or deactivate Group 4, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J6 exceeds Group 4 i )
0x905D J6 exceeds Group 4 position limit ition limit function or deactivate Group 4, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J1 exceeds Group 5 i ]
0x905E J1 exceeds Group 5 position limit ition limit function or deactivate Group 5, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 5 ) )
0x905F J2 exceeds Group 5 position limit ition limit function or deactivate Group 5, and
osition limi
P move the robot to a safe position.
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Error code Description Cause Solution
Close the joint position monitoring
o J3 exceeds Group 5 ) )
0x9060 J3 exceeds Group 5 position limit ition limit function or deactivate Group 5, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 5 ) )
0x9061 J4 exceeds Group 5 position limit ition limit function or deactivate Group 5, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 5 ) ]
0x9062 J5 exceeds Group 5 position limit ition limit function or deactivate Group 5, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J6 exceeds Group 5 ) ]
0x9063 J6 exceeds Group 5 position limit ition limit function or deactivate Group 5, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
L J1 exceeds Group 6 ) )
0x9064 J1 exceeds Group 6 position limit ition limit function or deactivate Group 6, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 6 i )
0x9065 J2 exceeds Group 6 position limit ition limit function or deactivate Group 6, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J3 exceeds Group 6 i ]
0x9066 J3 exceeds Group 6 position limit ition limit function or deactivate Group 6, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 6 ) )
0x9067 J4 exceeds Group 6 position limit ition limit function or deactivate Group 6, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 6 ) )
0x9068 J5 exceeds Group 6 position limit ition limit function or deactivate Group 6, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J6 exceeds Group 6 i )
0x9069 J6 exceeds Group 6 position limit ition limit function or deactivate Group 6, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J1 exceeds Group 7 i ]
0x906A J1 exceeds Group 7 position limit ition limit function or deactivate Group 7, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 7 ) )
0x906B J2 exceeds Group 7 position limit function or deactivate Group 7, and

position limit

move the robot to a safe position.

-608-




Robot Alarms and Handling Method

Error code Description Cause Solution
Close the joint position monitoring
o J3 exceeds Group 7 ) )
0x906C J3 exceeds Group 7 position limit ition limit function or deactivate Group 7, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 7 ) )
0x906D J4 exceeds Group 7 position limit ition limit function or deactivate Group 7, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 7 ) ]
0x906E J5 exceeds Group 7 position limit ition limit function or deactivate Group 7, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
e J6 exceeds Group 7 . i
0x906F J6 exceeds Group 7 position limit ition limit function or deactivate Group 7, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
L J1 exceeds Group 8 ) )
0x9070 J1 exceeds Group 8 position limit ition limit function or deactivate Group 8, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J2 exceeds Group 8 i )
0x9071 J2 exceeds Group 8 position limit S function or deactivate Group 8, and
position limit .
move the robot to a safe position.
Close the joint position monitoring
o J3 exceeds Group 8 i ]
0x9072 J3 exceeds Group 8 position limit ition limit function or deactivate Group 7, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J4 exceeds Group 8 ) )
0x9073 J4 exceeds Group 8 position limit ition limit function or deactivate Group 8, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
o J5 exceeds Group 8 ) )
0x9074 J5 exceeds Group 8 position limit ition limit function or deactivate Group 8, and
osition limi
P move the robot to a safe position.
Close the joint position monitoring
S J6 exceeds Group 8 i )
0x9075 J6 exceeds Group 8 position limit ition limit function or deactivate Group 8, and
osition limi
P move the robot to a safe position.
The TCP speed of the
0x9077 Overspeed in manual mode robot in manual mode [ Clear the alarm.
exceeds 250 mm/s.
The TCP speed of the
0x9078 TCP speed exceeds Group 1 limit robot exceeds the Clear the alarm.
Group 1 limit.
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Error code Description Cause Solution
The TCP speed of the
0x9079 TCP speed exceeds Group 2 limit robot exceeds the Clear the alarm.
Group 2 limit.
The TCP speed of the
0x907A TCP speed exceeds Group 3 limit robot exceeds the Clear the alarm.
Group 3 limit.
The TCP speed of the
0x907B TCP speed exceeds Group 4 limit robot exceeds the Clear the alarm.
Group 4 limit.
The TCP speed of the
0x907C TCP speed exceeds Group 5 limit robot exceeds the Clear the alarm.
Group 5 limit.
The TCP speed of the
0x907D TCP speed exceeds Group 6 limit robot exceeds the Clear the alarm.
Group 6 limit.
The TCP speed of the
0x907E TCP speed exceeds Group 7 limit robot exceeds the Clear the alarm.
Group 7 limit.
The TCP speed of the
0x907F TCP speed exceeds Group 8 limit robot exceeds the Clear the alarm.
Group 8 limit.
Close the TCP position monitoring
) The robot enters the ) ] )
0x9080 Robot enters interference zone 1 ) function or deactivate the interference
interference zone 1.
zone 1.
Close the TCP position monitoring
. The robot enters the ) ) )
0x9081 Robot enters interference zone 2 ) function or deactivate the interference
interference zone 2.
zone 2.
Close the TCP position monitoring
) The robot enters the i ] )
0x9082 Robot enters interference zone 3 ) function or deactivate the interference
interference zone 3.
zone 3.
Close the TCP position monitoring
) The robot enters the i ] )
0x9083 Robot enters interference zone 4 ) function or deactivate the interference
interference zone 4.
zone 4.
Close the TCP position monitoring
) The robot enters the ) ] )
0x9084 Robot enters interference zone 5 function or deactivate the interference

interference zone 5.

zone 5.
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Error code

Description

Cause

Solution

0x9085

Robot enters interference zone 6

The robot enters the
interference zone 6.

Close the TCP position monitoring
function or deactivate the interference
zone 6.

0x9086

Robot enters interference zone 7

The robot enters the
interference zone 7.

Close the TCP position monitoring
function or deactivate the interference

zone 7.

0x9087

Robot enters interference zone 8

The robot enters the
interference zone 8.

Close the TCP position monitoring
function or deactivate the interference
zone 8.

0x9088

Robot enters interference zone 9

The robot enters the

interference zone 9.

Close the TCP position monitoring
function or deactivate the interference
zone 9.

0x9089

Robot enters interference zone 10

The robot enters the
interference zone 10.

Close the TCP position monitoring
function or deactivate the interference
zone 10.

0x908A

Robot enters interference zone 11

The robot enters the
interference zone 11.

Close the TCP position monitoring
function or deactivate the interference
zone 11.

0x908B

Robot enters interference zone 12

The robot enters the
interference zone 12.

Close the TCP position monitoring
function or deactivate the interference
zone 12.

0x908C

Robot enters interference zone 13

The robot enters the
interference zone 13.

Close the TCP position monitoring
function or deactivate the interference
zone 13.

0x908D

Robot enters interference zone 14

The robot enters the
interference zone 14.

Close the TCP position monitoring
function or deactivate the interference
zone 14.

0x908E

Robot enters interference zone 15

The robot enters the
interference zone 15.

Close the TCP position monitoring
function or deactivate the interference
zone 15.

0x908F

Robot enters interference zone 16

The robot enters the
interference zone 16.

Close the TCP position monitoring
function or deactivate the interference
zone 16.

0x9090

J1 position check error for master
chip

J1 position check error

for master chip

Contact the manufacturer.

0x9091

J2 position check error for master
chip

J2 position check error

for master chip

Contact the manufacturer.
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Error code Description Cause Solution
J3 position check error for master | J3 position check error
0x9092 . . Contact the manufacturer.
chip for master chip
J4 position check error for master | J4 position check error
0x9093 ) ] Contact the manufacturer.
chip for master chip
J5 position check error for master | J5 position check error
0x9094 . : Contact the manufacturer.
chip for master chip
J6 position check error for master | J6 position check error
0x9095 . . Contact the manufacturer.
chip for master chip
J1 position check error for slave J1 position check error
0x9096 . . Contact the manufacturer.
chip for slave chip
J2 position check error for slave J2 position check error
0x9097 ) ) Contact the manufacturer.
chip for slave chip
J3 position check error for slave J3 position check error
0x9098 ) ) Contact the manufacturer.
chip for slave chip
J4 position check error for slave J4 position check error
0x9099 . . Contact the manufacturer.
chip for slave chip
J5 position check error for slave J5 position check error
0x909A ) ) Contact the manufacturer.
chip for slave chip
J6 position check error for slave J6 position check error
0x909B ) ) Contact the manufacturer.
chip for slave chip
. The Category 1 1. Set the delay for Category 1
Category 1 emergency stop time too
0x909C l emergency stop emergency stop to a larger value. 2.
on
& exceeds the limit. Contact the manufacturer.
. 1. Set the delay for Category 0
. The STO stop time
0x909D STO stop time too long o emergency stop to a larger value. 2.
exceeds the limit.
Contact the manufacturer.
J1 CRC failed for master chip data | J1 CRC failed for
0x909E ) Contact the manufacturer.
frame master chip data frame
J2 CRC failed for master chip data | J2 CRC failed for
0x909F ) Contact the manufacturer.
frame master chip data frame
J3 CRC failed for master chip data J3 CRC failed for
0x90A0 Contact the manufacturer.

frame

master chip data frame
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Error code

Description

Cause

Solution

0x90A1

J4 CRC failed for master chip data
frame

J4 CRC failed for

master chip data frame

Contact the manufacturer.

0x90A2

J5 CRC failed for master chip data
frame

J5 CRC failed for
master chip data frame

Contact the manufacturer.

0x90A3

J6 CRC failed for master chip data
frame

J6 CRC failed for

master chip data frame

Contact the manufacturer.

0x90A4

J1 CRC failed for master chip
calculated data frame

J1 CRC failed for
master chip calculated
data frame.

Contact the manufacturer.

0x90A5

J2 CRC failed for master chip
calculated data frame

J2 CRC failed for
master chip calculated
data frame.

Contact the manufacturer.

0x90A6

J3 CRC failed for master chip
calculated data frame

J3 CRC failed for
master chip calculated
data frame.

Contact the manufacturer.

0x90A7

J4 CRC failed for master chip
calculated data frame

J4 CRC failed for
master chip calculated
data frame.

Contact the manufacturer.

0x90A8

J5 CRC failed for master chip
calculated data frame

J5 CRC failed for
master chip calculated
data frame.

Contact the manufacturer.

0x90A9

J6 CRC failed for master chip
calculated data frame

J6 CRC failed for
master chip calculated
data frame.

Contact the manufacturer.

0x90AA

J1 CRC failed for slave chip data

frame

J1 CRC failed for slave
chip data frame

Contact the manufacturer.

0x90AB

J2 CRC failed for slave chip data
frame

J2 CRC failed for slave

chip data frame

Contact the manufacturer.

0x90AC

J3 CRC failed for slave chip data
frame

J3 CRC failed for slave
chip data frame

Contact the manufacturer.

0x90AD

J4 CRC failed for slave chip data
frame

J4 CRC failed for slave

chip data frame

Contact the manufacturer.
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Error code Description Cause Solution
J5 CRC failed for slave chip data J5 CRC failed for slave
0x90AE ) Contact the manufacturer.
frame chip data frame
J6 CRC failed for slave chip data J6 CRC failed for slave
0x90AF . Contact the manufacturer.
frame chip data frame
) ) J1 CRC failed for slave
J1 CRC failed for slave chip )
0x90B0 chip calculated data Contact the manufacturer.
calculated data frame
frame.
) ) J2 CRC failed for slave
J2 CRC failed for slave chip )
0x90B1 chip calculated data Contact the manufacturer.
calculated data frame
frame.
) . J3 CRC failed for slave
J3 CRC failed for slave chip )
0x90B2 chip calculated data Contact the manufacturer.
calculated data frame
frame.
) ) J4 CRC failed for slave
J4 CRC failed for slave chip )
0x90B3 chip calculated data Contact the manufacturer.
calculated data frame
frame.
) ) J5 CRC failed for slave
J5 CRC failed for slave chip )
0x90B4 chip calculated data Contact the manufacturer.
calculated data frame
frame.
i . J6 CRC failed for slave
J6 CRC failed for slave chip )
0x90B5 chip calculated data Contact the manufacturer.
calculated data frame
frame.
. .| J1 SN code fluctuates
J1 SN code fluctuates in master chip | . )
0x90B6 in master chip data Contact the manufacturer.
data frame
frame
) | J2 SN code fluctuates
J2 SN code fluctuates in master chip | . )
0x90B7 in master chip data Contact the manufacturer.
data frame
frame
) | J3 SN code fluctuates
J3 SN code fluctuates in master chip | . .
0x90B8 in master chip data Contact the manufacturer.
data frame
frame
) | J4 SN code fluctuates
J4 SN code fluctuates in master chip | . )
0x90B9 in master chip data Contact the manufacturer.

data frame

frame
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Error code

Description

Cause

Solution

0x90BA

J5 SN code fluctuates in master chip

data frame

J5 SN code fluctuates
in master chip data
frame

Contact the manufacturer.

0x90BB

J6 SN code fluctuates in master chip

data frame

J6 SN code fluctuates
in master chip data

frame

Contact the manufacturer.

0x90BC

J1 SN code fluctuates in master chip
calculated data frame

J1 SN code fluctuates

in master chip

calculated data frame.

Contact the manufacturer.

0x90BD

J2 SN code fluctuates in master chip
calculated data frame

J2 SN code fluctuates

in master chip

calculated data frame.

Contact the manufacturer.

0x90BE

J3 SN code fluctuates in master chip
calculated data frame

J3 SN code fluctuates
in master chip

calculated data frame.

Contact the manufacturer.

0x90BF

J4 SN code fluctuates in master chip
calculated data frame

J4 SN code fluctuates
in master chip

calculated data frame.

Contact the manufacturer.

0x90C0

J5 SN code fluctuates in master chip
calculated data frame

J5 SN code fluctuates

in master chip

calculated data frame.

Contact the manufacturer.

0x90C1

J6 SN code fluctuates in master chip
calculated data frame

J6 SN code fluctuates

in master chip

calculated data frame.

Contact the manufacturer.

0x90C2

J1 SN code fluctuates in slave chip

data frame

J1 SN code fluctuates
in slave chip data
frame

Contact the manufacturer.

0x90C3

J2 SN code fluctuates in slave chip

data frame

J2 SN code fluctuates
in slave chip data

frame

Contact the manufacturer.

0x90C4

J3 SN code fluctuates in slave chip
data frame

J3 SN code fluctuates
in slave chip data
frame

Contact the manufacturer.

0x90C5

J4 SN code fluctuates in slave chip

data frame

J4 SN code fluctuates
in slave chip data
frame

Contact the manufacturer.
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Error code Description Cause Solution
) ) J5 SN code fluctuates
J5 SN code fluctuates in slave chip | )
0x90C6 in slave chip data Contact the manufacturer.
data frame
frame
) ) J6 SN code fluctuates
J6 SN code fluctuates in slave chip | ]
0x90C7 in slave chip data Contact the manufacturer.
data frame
frame
) ) J1 SN code fluctuates
J1 SN code fluctuates in slave chip | .
0x90C8 in slave chip calculated | Contact the manufacturer.
calculated data frame
data frame.
) ) J2 SN code fluctuates
J2 SN code fluctuates in slave chip | ]
0x90C9 in slave chip calculated | Contact the manufacturer.
calculated data frame
data frame.
) ) J3 SN code fluctuates
J3 SN code fluctuates in slave chip | )
0x90CA in slave chip calculated | Contact the manufacturer.
calculated data frame
data frame.
) ) J4 SN code fluctuates
J4 SN code fluctuates in slave chip | ]
0x90CB in slave chip calculated | Contact the manufacturer.
calculated data frame
data frame.
) ) J5 SN code fluctuates
J5 SN code fluctuates in slave chip | .
0x90CC in slave chip calculated | Contact the manufacturer.
calculated data frame
data frame.
) ) J6 SN code fluctuates
J6 SN code fluctuates in slave chip | ]
0x90CD in slave chip calculated | Contact the manufacturer.
calculated data frame
data frame.
J1 multi-turn value in master chip | J1 multi-turn value in
0x90CE ) Contact the manufacturer.
overflows master chip overflows
J2 multi-turn value in master chip | J2 multi-turn value in
0x90CF ) Contact the manufacturer.
overflows master chip overflows
J3 multi-turn value in master chip | J3 multi-turn value in
0x90D0 ] Contact the manufacturer.
overflows master chip overflows
J4 multi-turn value in master chip | J4 multi-turn value in
0x90D1 . Contact the manufacturer.
overflows master chip overflows
J5 multi-turn value in master chip | J5 multi-turn value in
0x90D2 . Contact the manufacturer.
overflows master chip overflows
J6 multi-turn value in master chip J6 multi-turn value in
0x90D3 Contact the manufacturer.

overflows

master chip overflows
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0x90D4

J1 estimated multi-turn value in

master chip overflows

J1 estimated multi-
turn value in master
chip overflows

Contact the manufacturer.

0x90D5

J2 estimated multi-turn value in

master chip overflows

J2 estimated multi-
turn value in master

chip overflows

Contact the manufacturer.

0x90D6

J3 estimated multi-turn value in
master chip overflows

J3 estimated multi-
turn value in master

chip overflows

Contact the manufacturer.

0x90D7

J4 estimated multi-turn value in

master chip overflows

J4 estimated multi-
turn value in master

chip overflows

Contact the manufacturer.

0x90D8

J5 estimated multi-turn value in

master chip overflows

J5 estimated multi-
turn value in master
chip overflows

Contact the manufacturer.

0x90D9

J6 estimated multi-turn value in

master chip overflows

J6 estimated multi-
turn value in master

chip overflows

Contact the manufacturer.

0x90DA

J1 multi-turn value in slave chip
overflows

J1 multi-turn value in

slave chip overflows

Contact the manufacturer.

0x90DB

J2 multi-turn value in slave chip

overflows

J2 multi-turn value in

slave chip overflows

Contact the manufacturer.

0x90DC

J3 multi-turn value in slave chip

overflows

J3 multi-turn value in

slave chip overflows

Contact the manufacturer.

0x90DD

J4 multi-turn value in slave chip
overflows

J4 multi-turn value in

slave chip overflows

Contact the manufacturer.

0x90DE

J5 multi-turn value in slave chip
overflows

J5 multi-turn value in

slave chip overflows

Contact the manufacturer.

0x90DF

J6 multi-turn value in slave chip

overflows

J6 multi-turn value in

slave chip overflows

Contact the manufacturer.

0x90EO0

J1 estimated multi-turn value in

slave chip overflows

J1 estimated multi-
turn value in slave chip

overflows

Contact the manufacturer.

0x90E1

J2 estimated multi-turn value in

slave chip overflows

J2 estimated multi-
turn value in slave chip
overflows

Contact the manufacturer.
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0x90E2

J3 estimated multi-turn value in

slave chip overflows

J3 estimated multi-
turn value in slave chip
overflows

Contact the manufacturer.

0x90E3

J4 estimated multi-turn value in

slave chip overflows

J4 estimated multi-
turn value in slave chip

overflows

Contact the manufacturer.

0x90E4

J5 estimated multi-turn value in

slave chip overflows

J5 estimated multi-
turn value in slave chip
overflows

Contact the manufacturer.

0x90E5

J6 estimated multi-turn value in
slave chip overflows

J6 estimated multi-
turn value in slave chip

overflows

Contact the manufacturer.

0x90E6

Joint position state abnormal

The joint position
state is checked
inconsistent between
master and slave
chips.

Contact the manufacturer.

0x90E7

Joint speed state abnormal

The joint speed state is
checked inconsistent
between master and
slave chips.

Contact the manufacturer.

0x90E8

TCP speed state abnormal

The TCP speed state is
checked inconsistent
between master and
slave chips.

Contact the manufacturer.

0x90E9

Low-speed safety function state
abnormal

The low-speed state is
checked inconsistent
between master and

slave chips.

Contact the manufacturer.

0x90EA

TCP position monitoring function
state abnormal

The TCP position state
is checked inconsistent
between master and

slave chips.

Contact the manufacturer.

0x90EB

Category 1 emergency stop state
abnormal

The emergency stop
state is checked
inconsistent between
master and slave
chips.

Contact the manufacturer.
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0x90EC

Running state abnormal

The running state is
checked inconsistent
between master and
slave chips.

Contact the manufacturer.

0x90ED

System initialization failed

System initialization
failed

Contact the manufacturer.

0x90EE

Abnormal J1 in master chip data
frame

Abnormal J1 in master

chip data frame

Contact the manufacturer.

0x90EF

Abnormal J2 in master chip data
frame

Abnormal J2 in master

chip data frame

Contact the manufacturer.

0x90F0

Abnormal J3 in master chip data
frame

Abnormal J3 in master
chip data frame

Contact the manufacturer.

0x90F1

Abnormal J4 in master chip data
frame

Abnormal J4 in master

chip data frame

Contact the manufacturer.

0x90F2

Abnormal J5 in master chip data
frame

Abnormal J5 in master

chip data frame

Contact the manufacturer.

0x90F3

Abnormal J6 in master chip data
frame

Abnormal J6 in master
chip data frame

Contact the manufacturer.

0x90F4

Abnormal J1 in slave chip data

frame

Abnormal J1in slave
chip data frame

Contact the manufacturer.

0x90F5

Abnormal J2 in slave chip data
frame

Abnormal J2 in slave

chip data frame

Contact the manufacturer.

0x90F6

Abnormal J3 in slave chip data
frame

Abnormal J3in slave
chip data frame

Contact the manufacturer.

0x90F7

Abnormal J4 in slave chip data
frame

Abnormal J4 in slave
chip data frame

Contact the manufacturer.

0x90F8

Abnormal J5 in slave chip data
frame

Abnormal J5in slave

chip data frame

Contact the manufacturer.

0x90F9

Abnormal J6 in slave chip data
frame

Abnormal J6 in slave

chip data frame

Contact the manufacturer.

0x90FA

Abnormal J1in slave chip
calculated data frame

Abnormal J1in slave
chip calculated data
frame

Contact the manufacturer.

0x90FB

Abnormal J2 in slave chip
calculated data frame

Contact the manufacturer.
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Abnormal J2 in slave
chip calculated data
frame
. ) Abnormal J3in slave
Abnormal J3in slave chip .
0x90FC chip calculated data Contact the manufacturer.
calculated data frame
frame
) ) Abnormal J4 in slave
Abnormal J4 in slave chip .
0x90FD chip calculated data Contact the manufacturer.
calculated data frame
frame
) ) Abnormal J5in slave
Abnormal J5 in slave chip .
0x90FE chip calculated data Contact the manufacturer.
calculated data frame
frame
) ) Abnormal J6 in slave
Abnormal J6 in slave chip )
O0x90FF chip calculated data Contact the manufacturer.
calculated data frame
frame
i i Abnormal J1 in master
Abnormal J1 in master chip .
0x9100 chip calculated data Contact the manufacturer.
calculated data frame
frame
i ) Abnormal J2 in master
Abnormal J2 in master chip )
0x9101 chip calculated data Contact the manufacturer.
calculated data frame
frame
) ) Abnormal J3 in master
Abnormal J3 in master chip .
0x9102 chip calculated data Contact the manufacturer.
calculated data frame
frame
) ) Abnormal J4 in master
Abnormal J4 in master chip )
0x9103 chip calculated data Contact the manufacturer.
calculated data frame
frame
i i Abnormal J5 in master
Abnormal J5 in master chip .
0x9104 chip calculated data Contact the manufacturer.
calculated data frame
frame
i i Abnormal J6 in master
Abnormal J6 in master chip )
0x9105 chip calculated data Contact the manufacturer.
calculated data frame
frame
L Master chip triggers
0x9106 Master chip triggers Category 0 stop Clear the alarm.
Category 0 stop
o Slave chip triggers
0x9107 Slave chip triggers Category 0 stop Clear the alarm.

Category 0 stop
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Batch point
Batch point modification modification
0x9200 o o Clear the alarm.
communication data error communication data
error
] o Batch point
Batch point modification o
0x9201 o modification Clear the alarm.
initialization error o
initialization error
. . Error reading point file
Error reading point file for batch )
0x9202 ) s for batch point Clear the alarm.
point modification .
modification
. . Error modifying point
Error modifying point cache for .
) o cache for batch point [ Restart the controller. If the problem
0x9203 batch point modification, please o ]
modification, please persists, contact the manufacturer.
restart the controller.
restart the controller.
. o Error modifying point
Error modifying point file for batch | )
] oo file for batch point Restart the controller. If the problem
0x9204 point modification, please restart o ]
modification, please persists, contact the manufacturer.
the controller.
restart the controller.
Communication error
0x9301 MCUA failed to read EEPROM between chip and Contact the manufacturer.
EEPROM
Communication error
0x9302 MCUB failed to read EEPROM between chip and Contact the manufacturer.
EEPROM
Communication error
0x9303 MCUA failed to write EEPROM between chip and Contact the manufacturer.
EEPROM
Communication error
0x9304 MCUB failed to write EEPROM between chip and Contact the manufacturer.
EEPROM
Communication error
0x9305 MCUA has a DMA transmission error | between chip and Contact the manufacturer.
EEPROM
Communication error
0x9306 MCUB has a DMA transmission error | between chip and Contact the manufacturer.
EEPROM
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MCUB discharge voltage collection | Discharge voltage
0x9307 . Contact the manufacturer.
failed abnormal
The power supply
0x9308 MCUA 3.3V abnormal voltage of the safety Check the power supply voltage.
controller is abnormal.
The power supply
0x9309 MCUB 3.3V abnormal voltage of the safety Check the power supply voltage.
controller is abnormal.
The board voltage of
0x930A MCUA board voltage abnormal safety controller is Check the power supply voltage.
abnormal.
The board voltage of
0x930B MCUB board voltage abnormal safety controller is Check the power supply voltage.
abnormal.
CRC check failed during MCUA EEPROM parameter in
0x930C Contact the manufacturer.
initialization MCUA is abnormal.
CRC check failed during MCUB EEPROM parameter in
0x930D o ] Contact the manufacturer.
initialization MCUB is abnormal.
CRC check failed during MCUA EEPROM parameter in
0x930E ) Contact the manufacturer.
mutual check MCUA is abnormal.
CRC check failed during MCUB EEPROM parameter in
0x930F . Contact the manufacturer.
mutual check MCUB is abnormal.
0x9310 MCUA chip self-test failed The chipisdamaged. | Contact the manufacturer.
0x9311 MCUB chip self-test failed The chipisdamaged. | Contact the manufacturer.
MCUA failed to parse mailbox data o
0x9312 Communication error | Contact the manufacturer.
of the host controller
MCUA failed to process mailbox o
0x9313 Communication error | Contact the manufacturer.
data of the host controller
MCUA failed to parse MCUB mailbox o
0x9314 dat Communication error | Contact the manufacturer.
ata
MCUA failed to process MCUB o
0x9315 . Communication error | Contact the manufacturer.
mailbox data
MCUB failed to parse MCUA mailbox o
0x9316 Communication error | Contact the manufacturer.

data
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MCUB failed to process MCUA o
0x9317 ) Communication error | Contact the manufacturer.
mailbox data
MCUA detects disconnection from o
0x9318 Communication error | Contact the manufacturer.
MCUB
MCUA detects disconnection from o
0x9319 I Communication error | Contact the manufacturer.
0x931A MCUA failed to compare Dls Dl abnormal Contact the manufacturer.
0x931B MCUB failed to compare Dls Dl abnormal Contact the manufacturer.
MCUA timed out while waiting for a o
0x931C Communication error | Contact the manufacturer.
message from MCUB
0x931D MCUA interrupt execution timeout | Communication error | Contact the manufacturer.
0x931E MCUB interrupt execution timeout | Communication error | Contact the manufacturer.
0x931F MCUA timing abnormal Communication error | Contact the manufacturer.
0x9320 MCUB timing abnormal Communication error | Contact the manufacturer.
0x9321 MCUA failed to compare DOs The DO is abnormal. Contact the manufacturer.
0x9322 MCUB failed to compare DOs The DO is abnormal. Contact the manufacturer.
0x9323 MCUA parameter initialization failed | Parameter saving error | Contact the manufacturer.
0x9324 MCUB parameter initialization failed | Parameter saving error | Contact the manufacturer.
0x9325 MCUA failed to save parameters Parameter saving error | Contact the manufacturer.
0x9326 MCUB failed to save parameters Parameter saving error | Contact the manufacturer.
0x9327 MCUA output pin read-back failed Pin read-back error Contact the manufacturer.
0x9328 MCUB output pin read-back failed Pin read-back error Contact the manufacturer.
DI comparison failed for three- The Dl inputs are . .
0x9329 . . . Ensure simultaneous Dl inputs.
position enable inconsistent.
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The chip or external
0x932A Clock self-test failed clock source is Contact the manufacturer.
abnormal.
0x932B CPU self-test failed Chip exception Contact the manufacturer.
0x932C RAM self-test failed Chip exception Contact the manufacturer.
0x932D Flash self-test failed Chip exception Contact the manufacturer.
The safety door
. Change the safety parameter DI
) properties have been ) ] ]
0x932E MCUA triggers safety door i configuration properties or remove the
configured and a DI .
. ] . Dlinput
input is received.
The emergency stop
] Change the safety parameter DI
) properties have been ] ] ]
0x932F MCUA triggers an emergency stop . configuration properties or remove the
configured and a DI )
. . . Dlinput
input is received.
The safety door
. Change the safety parameter DI
. properties have been : ) )
0x9330 MCUB triggers safety door . configuration properties or remove the
configured and a DI .
. ] . Dlinput
input is received.
The emergency stop
. Change the safety parameter DI
) properties have been ] ] ]
0x9331 MCUB triggers an emergency stop . configuration properties or remove the
configured and a DI .
. ] . Dlinput
input is received.
) Safety parameter
0x9332 MCUA parameter read-back failed . Contact the manufacturer.
saving error
. Safety parameter
0x9333 MCUB parameter read-back failed ] Contact the manufacturer.
saving error
Safety parameters initialized, The safety parameters
0x9334 T Restart the controller.
reboot the system are initialized.
o Software update
Main chip of the safety module
) ) caused a safety
0x9345 failed to read the parameter version Contact the manufacturer.
parameter
number o
compatibility issue.
i Software update
Slave chip of the safety module
) ) caused a safety
0x9346 failed to read the parameter version Contact the manufacturer.

number

parameter
compatibility issue.
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0x9347

Main chip of the safety module
failed to read the parameter length

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x9348

Slave chip of the safety module
failed to read the parameter length

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x9349

CRC write error on the main chip of
the safety module during software
update

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x934A

CRC write error on the slave chip of
the safety module during software
update

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x934B

Length check error on the main chip
of the safety module during
program update

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x934C

Length check error on the slave chip
of the safety module during
program update

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x934D

Parameter version number write
error on the main chip of the safety
module during software update

Software update
caused a safety

parameter

compatibility issue.

Contact the manufacturer.

0x934E

Parameter version number write
error on the slave chip of the safety
module during software update

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.

0x934F

Length info write error on the main
chip of the safety module during
software update

Software update
caused a safety
parameter

compatibility issue.

Contact the manufacturer.
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] ] Software update
Length info write error on the slave
) . caused a safety
0x9350 chip of the safety module during Contact the manufacturer.
parameter
software update o
compatibility issue.
] ) Software update
Parameter error on the main chip of
] caused a safety
0x9351 the safety module during software Contact the manufacturer.
parameter
update o
compatibility issue.
) Software update
Parameter error on the slave chip of
) caused a safety
0x9352 the safety module during software Contact the manufacturer.
parameter
update e
compatibility issue.
) ) Software update
Parameter write error on the main
) ) caused a safety
0x9353 chip of the safety module during Contact the manufacturer.
parameter
software update o
compatibility issue.
) Software update
Parameter write error on the slave
) ] caused a safety
0x9354 chip of the safety module during Contact the manufacturer.
parameter
software update o
compatibility issue.
) ) Software update
Incompatible version parameters
] ] ) caused a safety
0x9355 detected in the main chip of the Contact the manufacturer.
parameter
safety module o
compatibility issue.
] ) Software update
Incompatible version parameters
] ) caused a safety
0x9356 detected in the slave chip of the Contact the manufacturer.
parameter
safety module o
compatibility issue.
) . Software update
CRC error detected while writing
) ) caused a safety
0x9361 safety parameters to the main chip Contact the manufacturer.
parameter
of the safety module o
compatibility issue.
) . Software update
CRC error detected while writing
) caused a safety
0x9362 safety parameters to the slave chip Contact the manufacturer.

of the safety module

parameter

compatibility issue.
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0x9363

Error writing safety parameters
during the initialization phase of the

main chip of the safety module

Software update
caused a safety
parameter
compatibility issue.

Contact the manufacturer.

0x9364

Error writing safety parameters
during the initialization phase of the
slave chip of the safety module

Software update
caused a safety
parameter
compatibility issue.

Contact the manufacturer.

0x9365

Error writing flag bit during the
initialization phase of the main chip
of the safety module

Software update
caused a safety
parameter
compatibility issue.

Contact the manufacturer.

0x9366

Error writing flag bit during the
initialization phase of the slave chip
of the safety module

Software update
caused a safety
parameter
compatibility issue.

Contact the manufacturer.

0x9500

Failed to issue robot body
parameters

The communication
between A40i and MCU
isabnormal.

Check the communication status
between A40i and MCU.

0x9501

MCU alarm clearance failed

The communication
between A40i and MCU
isabnormal.

Check the communication status
between A40i and MCU.

0x9502

No MCU board detected

MCU is loose or has
been removed.

Check if the MCU has poor contact.

0x9503

Communication between MCU and
FPGA disconnected

The communication
between MCU and
FPGA is disconnected.

Check the MCU communication status.

0x9504

Failed to obtain MCU version

The communication
between A40i and MCU
isabnormal.

Check the MCU communication status.

0x9505

Safety MCU and controller version
mismatch

Safety MCU and
controller version
mismatch

Reflash the safety MCU version or
controller version.

0xE001

Normal operation

Normal operation

No action is required.

0xE002

Firmware loading failed

Unable to get firmware
from SD card

Check whether it is in test mode, check
the SD card content.
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Unable to get the
0xE003 Firmware loading failed correct firmware from | Re-upgrade the system.
Flash
] ) ) ) Restart the controller. If the problem
0xE004 Firmware loading failed FPGA failed to reset )
persists, contact the manufacturer.
) ) . FPGA transmission Restart the controller. If the problem
0xE005 Firmware loading failed .
error persists, contact the manufacturer.
) ) ) Handshake with FPGA | Restart the controller. If the problem
0xE006 Firmware loading failed ] ]
failed persists, contact the manufacturer.
] Control channel 1 o )
OxEO07 Control channel 1 running properly . No action is required.
running properly
Failed to allocate memory to Restart the controller. If the problem
0xE008 No enough memory .
control channel 1 persists, contact the manufacturer.
Firmware not found or
] ] ] ) ] Restart the controller. If the problem
0xE009 Firmware loading failed information not )
) persists, contact the manufacturer.
available
Firmware not found or
) ) ) ) ] Restart the controller. If the problem
0xE00A Firmware loading failed information not .
. persists, contact the manufacturer.
available
) Control channel 1
Control channel 1 firmware length . Restart the controller. If the problem
OxEOO0B firmware length out of .
out of range persists, contact the manufacturer.
range
Unable to
) ] ) ) ) Restart the controller. If the problem
0xEO0C Firmware loading failed communicate with .
persists, contact the manufacturer.
FPGA
. Failed to reset control | Restart the controller. If the problem
0xEOOD Failed to reset control channel 1 ]
channell persists, contact the manufacturer.
o ) Failed to send start Restart the controller. If the problem
0XEOQE SPI communication failed ]
word persists, contact the manufacturer.
o ) ) ) Restart the controller. If the problem
OXEQOF SPI communication failed POS action failed )
persists, contact the manufacturer.
) o Failed to regulate
Failed to regulate communication L. Restart the controller. If the problem
0xEO10 communication rate of

rate of channel 1

channel 1

persists, contact the manufacturer.
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OXEOLL Control channel 1 data loading Control channel 1 data | Restart the controller. If the problem
X
timeout loading timeout persists, contact the manufacturer.
) Control channel 1
Control channel 1 running response . i Restart the controller. If the problem
0xEQ12 . running response is .
is abnormal. persists, contact the manufacturer.
abnormal.
) Control channel 0 o )
0xE013 Control channel 0 running properly ) No action is required.
running properly
Failed to allocate memory to Restart the controller. If the problem
OxE014 No enough memory .
control channel 0 persists, contact the manufacturer.
Firmware not found or
) ) . ) ) Restart the controller. If the problem
0xEO015 Firmware loading failed information not .
) persists, contact the manufacturer.
available
Firmware not found or
) ] ) ) ) Restart the controller. If the problem
OxE016 Firmware loading failed information not .
. persists, contact the manufacturer.
available
) Control channel 0
Control channel 0 firmware length i Restart the controller. If the problem
0xE017 firmware length out of )
out of range persists, contact the manufacturer.
range
Unable to
) ) ) ] ) Restart the controller. If the problem
0xE018 Firmware loading failed communicate with )
persists, contact the manufacturer.
FPGA
. Failed to reset control | Restart the controller. If the problem
0xE019 Failed to reset control channel 0 )
channel 0 persists, contact the manufacturer.
o ) Failed to send start Restart the controller. If the problem
OxEO01A SPI communication failed .
word persists, contact the manufacturer.
o ) ) ) Restart the controller. If the problem
0xE01B SPI communication failed POS action failed )
persists, contact the manufacturer.
) o Failed to regulate
Failed to regulate communication o Restart the controller. If the problem
0xEQ1C communication rate of .
rate of channel 0 persists, contact the manufacturer.
channel 0
OXEOLD Control channel 0 data loading Control channel 0 data | Restart the controller. If the problem
X
timeout loading timeout persists, contact the manufacturer.
) Control channel 0
Control channel 0 running response . . Restart the controller. If the problem
OXEOQ1E . running response is .
is abnormal. persists, contact the manufacturer.
abnormal.
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] Error loading
OxE101 Error loading controller parameters Contact the manufacturer.
controller parameters
OXEL02 Error loading robot model Error loading robot Import the parameters of the
X
parameters model parameters corresponding model.
OXE103 Error loading machine parameter Error loading machine |Import the parameters of the
X
patch parameter patch corresponding model.
The machine
OXEL04 The machine parameter version and | parameter version and | Import machine parameters
X
software version are incompatible. |software version are compatible with the software.
incompatible.
. Error writing servo
OxE105 Error writing servo parameter Contact the manufacturer.
parameter
Servo parameters
Servo parameters updated .
. updated automatically,
OxE107 automatically, please reboot the Restart the controller.
please reboot the
controller.
controller.
o The controller software
The controller software version is S ) ) ) ]
) ) ) ) version is incompatible | Turn off the universality switch,
0xE109 incompatible with the manipulator i )
) with the manipulator | reprogram or upgrade the system.
parameter version. .
parameter version.
The controller
The controller parameters are parameters are Switch control to the teach pendant or
OxE10A inconsistent with the manipulator  |inconsistent withthe | InoRobotLab and enable universality
parameters. manipulator configuration.
parameters.
The power of the
The power of the controller does controller does not )
0xE10B } Replace the controller or manipulator.
not match that of the manipulator. | match that of the
manipulator.
The version of the
Version information mismatch, use |teach pendant or Use a teach pendant or InoRobotLab
0xE10D software that matches the InoRobotLab does not | that matches the version of the
controller version match the version of | controller.
the controller.
0x00010001 [Invalid parameter while setting data
0x00010002 [Invalid parameter while getting data
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0x00010003 | Project name already exists.

The path of the project to be loaded
0x00010004 .
does not exist.

0x00010005 | Program file already exists.

0x00010006 | Invalid IP address or port

0x00010007 [ Device offline

0x00010008 | Device not enabled

0x00010009 [ Failed to set line number

0x0001000a | Failed to start run

0x0001000b | Failed to read run status

0x0001000c | Failed to stop run

0x0001000d | Failed to pause

0x0001000e [ Failed to set mode

0x00010011 | Command undefined

0x00010013 | Failed to grant system control

Download file under non-manual
0x00010014
mode

0x00010015 [ Decodingin progress

0x00010016 | The directory already exists.

Main program is not matched while
0x00010017
start run.

Single axis movement not allowed
0x00010018 .
in auto mode

0x00010019 | Failed to set speed
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0x0001001a | Failed to stop motion
0x0001001b | Operation not allowed in auto mode
Operation not allowed in non-stop
0x0001001c
mode
Operation not allowed when cursor
0x0001001d

lineis in the subroutine
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