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Preface

Preface

Introduction

The MD880 is developed based on the high-end frequency control technology platform of

Inovance. The MD880 products are available in two topological structures, namely, single-
drive and multi-drive, and can be air-cooled or water-cooled. The MD880 series is designed
for high-end drive applications, featuring high-performance speed and torque control, high
reliability, flexible system integration, convenient commissioning and maintenance, and

high power density. It is widely applicable in industries such as metallurgy, petroleum,

papermaking, cranes, marine, shield tunneling, and test benches.

This guide describes the communication overview, specifications, networking, and
communication configuration of the product.

Note

o Thedrawings in this guide are shown for illustration only and may be different
from the product. Actual products may vary.

o The user guide is subject to change due to product upgrade, specification
modification as well as efforts to the accuracy and convenience of the guide.
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Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version in the
following ways:
e Visit www.inovance.com, go to Support > Download, search by keyword, and then
download the PDF file.
Scan the QR code on the product with your smart phone.
Scan the QR code below to install the My Inovance app, and search for the file in the
app.

Warranty

Inovance provides warranty service within the warranty period (as specified in your order)
for any fault or damage that is not caused by improper operation of the user. A
maintenance fee will be charged beyond the warranty period.

Even in the warranty period, a maintenance fee will be charged for repair of the following
damage:

Damage caused by operations not following the instructions in the guide
Damage caused by fire, flood, or abnormal voltage

Damage caused by unintended use of the product

Damage caused by use beyond the specified scope of application of the product

Damage or secondary damage caused by force majeure (such as natural disaster,
earthquake, and lightning strike)

The maintenance fee will be charged according to our latest Price List if not otherwise
agreed upon.

For details, see the Product Warranty Card.


www.inovance.com
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Fundamental Safety Instructions

Fundamental Safety Instructions

Safety Disclaimer

e This chapter provides essential safety instructions for proper use of the product. Before
using this product, read through the user guide, especially the safety instructions.
Failure to observe the safety instructions may result in equipment damage, personal
injuries, or even death.

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 the 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

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

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

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

Safety Precautions

e Some drawings in the guide show the product without covers or protective guards to
display more details. Remember to install the covers or protective guards as specified
first, and then perform operations in accordance with the instructions.

Product illustrations in this guide are for reference only. Actual products may vary.
Operators must take mechanical precautions to protect personal safety and wear
protective equipment, such as anti-smashing shoes, safety clothing, safety glasses,
protective gloves, and protective sleeves.
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Unpacking

AWARNING

« Do not install the equipment if you find damage, rust, or signs of use on the equipment
or accessories upon unpacking.

« Do not install the product if you find water seepage or any components being missing or
damaged upon unpacking.

« Do not install the equipment if you find the packing list does not conform to the
equipment you received.

A CAUTION

« Check whether the packing is intact and whether there is damage, water seepage,
dampness, and deformation before unpacking.

« Unpack the package in accordance with the package sequence. Do not hit the package
with force.

o Check whether there is damage, rust, or signs of bumping on the surface of the
equipment and equipment accessories before unpacking.

« Check whether the package contents are consistent with the packing list before
unpacking.
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Storage and Transportation

AWARNING

o Large-scale or heavy equipment must be transported by qualified professionals using
specialized hoisting equipment. Failure to comply may result in personal injuries or
equipment damage.

« Before hoisting the equipment, ensure that components, such as the front cover and
terminal blocks, are secured firmly with screws. Loosely-connected components may fall
off and result in personal injuries or equipment damage.

o Never stand or stay below the equipment when the equipment is being hoisted.

« When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a
constant speed without suffering from vibration or shock. Do not turn the equipment
over or let the equipment stay hanging in the air. Failure to comply may result in
personal injuries or equipment damage.

/!\ CAUTION

« Handle the equipment with care during transportation and mind your steps to prevent
personal injuries or equipment damage.

« When carrying the equipment with bare hands, hold the equipment casing firmly with
care to prevent parts from falling. Failure to comply may result in personal injuries.

« Store and transport the equipment based on the storage and transportation
requirements. Failure to comply will result in equipment damage.

« Avoid storing or transporting the equipment in environments with water splash, rain,
direct sunlight, strong electric field, strong magnetic field, and strong vibration.

« Avoid storing the product for more than three months. When the product needs to be
stored for an extended period, take more strict protection and necessary inspection.
« Pack the equipment strictly before transportation. Use a sealed box for long-distance

transportation.
« Never transport the product with devices or materials that may damage or negatively
impact the product.

-10-
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Installation

A DANGER

« The equipment must be operated only by professionals with electrical knowledge. Non-
professionals are not allowed to perform operations on the equipment.

AWARNING

« Read through the guide and safety instructions before installation.

« Do not install this equipment in places with strong electric or magnetic fields.

« Before installation, check that the mechanical strength of the installation site can bear
the weight of the equipment. Failure to comply will result in mechanical hazards.

« Do not wear loose clothes or accessories during installation. Failure to comply may
result in electric shock.

o When installing the equipment in a closed environment (such as a cabinet or casing),
use a cooling device (such as a fan or air conditioner) to cool the environment down to
the required temperature. Failure to comply may result in equipment over-temperature
or fire.

« Do not retrofit the equipment.

« Do not fiddle with the bolts used to fix equipment components or the bolts marked in
red.

« When the equipment is installed in a cabinet or final assembly, fireproof enclosure
providing both electrical and mechanical protections must be provided. The IP rating
must meet IEC standards and local laws and regulations.

« Before installing devices with strong electromagnetic interference, such as a
transformer, install a shielding device for the equipment to prevent malfunction.

o Install the product on an incombustible object, such as metal, and do not touch or
attach the product to combustibles. Failure to comply can result in fire accident.

A CAUTION

« Cover the top of the equipment with a piece of cloth or paper during installation. This is
to prevent unwanted objects, such as metal chippings, oil, and water, from falling into
the equipment and causing faults. After installation, remove the cloth or paper on the
top of the equipment to prevent over-temperature caused by poor ventilation due to
blocked ventilation holes.

« Resonance may occur when the equipment operating at a constant speed executes
variable speed operations. In this case, install the vibration-proof rubber under the
motor frame or use the vibration suppression function to reduce resonance.

-11-
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Wiring

A DANGER

« Equipment installation, wiring, maintenance, inspection, and component replacement
must be performed only by professionals.

« Before wiring, cut off all the power supplies of the equipment. Wait for at least the time
designated on the equipment warning label before further operations because residual
voltage still exists after power-off. Measure the DC voltage in the main circuit and ensure
the DC voltage is in the safe range. Failure to comply will result in electric shock.

« Do not perform wiring, remove the equipment cover, or touch the circuit board while
power is on. Failure to comply will result in electric shock.

o Check that the equipment is grounded properly. Failure to comply can result in electric
shock.

AWARNING

« Do not connect the input power supply to the output end of the equipment. Failure to
comply can result in equipment damage or even fire.

« When connecting a drive to a motor, check that the phase sequences of the drive and
motor terminals are consistent to prevent reverse motor rotation.

o Cables used for wiring must meet cross-sectional area and shielding requirements. The
shield of the cable must be reliably grounded at one end.

« Fix the terminal screws with the tightening torque specified in the guide. Improper
tightening torque may overheat or damage the connecting part, resulting in fire.

o After wiring, check that all cables are connected properly and no screws, washers, or
exposed cables are left inside the equipment. Failure to comply may result in electric
shock or equipment damage.

A CAUTION

« During wiring, follow proper electrostatic discharge (ESD) procedures and wear an anti-
static wrist strap. Failure to comply can result in damage to the equipment or internal
product circuits.

o« Use shielded twisted pairs for the control circuit. Connect the shield to the grounding
terminal of the equipment for grounding purpose. Failure to comply will result in
equipment malfunction.

-12-
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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.

« Before power-on, make sure that the power supply meets product requirements to
prevent product damage or even fire.

« After power-on, do not open the cabinet door or protective cover of the equipment,
touch any terminal, or disassemble any unit or component of the equipment. Failure to
comply will result in electric shock.

AWARNING

o Perform a trial run after wiring and parameter setting to ensure the equipment operates
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 accidents.

« Before power-on, check that no one is near the equipment, motor, or machine. Failure
to comply may result in personal injuries or even death.

Operation

A DANGER

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

« Do not touch any terminal of the device or remove any part of the device during
operation. Failure to comply will result in electric shock.

AWARNING

« Do not touch the equipment casing, fan, or resistor with bare hands to feel the
temperature. Failure to comply may result in scalds.

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

-13-
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Maintenance

A DANGER

« Equipment installation, wiring, maintenance, inspection, and component replacement
must be performed only by professionals.

« Do not maintain the equipment while power is on. Failure to comply can result in
electric shock.

« Before maintenance, cut off all the power supplies of the equipment and wait for at least
the time designated on the equipment warning label.

o In case of a permanent magnet motor, do not touch the motor terminals even after
power-off because there is still induced voltage generated during rotation. Failure to
comply will result in electric shock.

AWARNING

« Perform routine and periodic inspection and maintenance on the equipment according
to maintenance requirements and keep a maintenance record.

Repair

A DANGER

« Equipment installation, wiring, maintenance, inspection, and component replacement
must be performed only by professionals.

« Do not maintain the equipment while power is on. Failure to comply can result in
electric shock.

« Before inspection and repair, cut off all the power supplies of the equipment and wait
for at least the time designated on the equipment warning label.

AWARNING

« Submit the repair request according to the warranty agreement.

o When the fuse is blown or the circuit breaker or earth leakage current breaker (ELCB)
trips, wait for at least the time designated on the equipment warning label before
power-on or further operations. Failure to comply may result in equipment damage,
personal injuries, or even death.

« When the equipment is faulty or damaged, require professionals to perform
troubleshooting and repair by following repair instructions and keep a repair record.

« Replace quick-wear parts of the equipment in according with the replacement
instructions.

« Do not perform operations on damaged equipment. Failure to comply may result in
severe equipment damage, personal injuries, or even death.

o After the equipment is replaced, check the wiring and set parameters again.

-14-
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Disposal

AWARNING

« Dispose of retired equipment in accordance with local regulations and standards.
Failure to comply may result in property damage, personal injuries, or even death.

o Recycle retired equipment by observing industry waste disposal standards to avoid
environmental pollution.

Safety Labels

To ensure safe operations, comply with safety signs on the device and do not damage or
remove the safety labels. See the following table for descriptions of the safety labels.

Safety Label Description

« Read through the safety instructions before operating the equipment.
A Failure to comply may result in equipment damage, personal injuries,
or even death.

A(Zﬂomin « Do not touch the terminals or remove the cover while power is on or
within 10 minutes after power-off. Failure to comply will result in
electric shock.

-15-
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1 Overview of Communication Expansion Types

Communication Protocol Expansion Module Remarks
PROFINET 10 HPFN-10 and HPFN-20 -
PROFIBUS DP HDP-10 -
Modbus RTU HMBA-10 -
CANopen HCAN-10 DS-301
Modbus TCP HMBT-10 -
EtherCAT HETC-10 -
EtherNet/IP HEIP-10 -

-16-
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2.1

Communication Overview

This chapter introduces how to connect external controllers or monitoring devices to the
MD880 series AC drive through fieldbus adapters and communication expansion modules. It
also covers the MD880 communication expansion topology, fieldbus adapters,
communication addresses, and communication conversion.

Note

o The communication configuration is generally consistent across the MD880 series,
and this guide uses the configuration of the HCU-50S/51S products as an example.

o The parameters described in this guide may vary across different products.

Communication Expansion Topology

The HCU (MD880 controller) connects to external control systems (fieldbus controllers)
through configured communication expansion modules.

o The HCU has three expansion slots (SLOTs). Each SLOT supports up to three channels
when an HOFM is installed, but each SLOT supports only one communication expansion
channel.

e The HCU supports three fieldbus adapters (see "2.1 Communication Expansion
Topology" on page 17 for details): fieldbus adapter A (FBA-A), fieldbus adapter B (FBA-
B), and fieldbus adapter C (FBA-C). The FBA-C is internally bound to Ethernet
communication (used for MD880 Ethernet-based commissioning functions). Therefore,
the HCU supports up to two external fieldbus channels.

The communication expansion system supports cyclic data and service data:

e Cyclic data is periodic interaction data, also known as process data. It is typically used
to transmit control words, references, status words, and actual values.

e Service data is non-periodic interaction data, transmitted only after a corresponding
request is executed. It is also known as mailbox data, typically used for reading and
writing parameters.

-17-
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Figure 2-1 Communication expansion topology

2.2 Fieldbus Adapters

Fieldbus adapters are standardized interface modules that enable interaction between
external fieldbus data and internal HCU data.

e Afterinstalling a communication module in a SLOT, you need to configure the correct
SLOT in the communication protocol parameter group. You can view the
communication expansion module type and software version for each SLOT in the A2
group. After configuring the SLOT, you need to set the binding relationship between the
fieldbus adapter and the external communication protocol (n1 or n2 group).

e With the n1 or n2 group, you can view the input and output process data of the external
communication module and configure the data conversion relationship. After
conversion, received process data is stored in the connector group and then configured
through control channels, reference channels, or other function modules for
communication data application. The communication data exchange logic is shown in
the following figure.

-18-
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Figure 2-2 Communication data exchange logic

The following uses FBA-A as an example to describe the sending and receiving of process
data.

Receiving process data

Parameters n1-68 to n1-83 correspond to 16 received raw process data points. For
example, if the host controller sends process data PZD1 with a value of 0x0406, this
value can be observed in n1-68. After base value conversion, the received data is stored
in 16 connectors (U5-44 to U5-59). For base value conversion details, see "2.3
Communication Base Value" on page 20.

Received data is displayed in single-word (16-bit) format. If the host controller needs to
send double-word (32-bit) data, two methods are available:

s Method 1: The received double-word data is split into two single-word data points,
which must be combined using the word-to-double-word module in the L3 group
before use.

m Method 2: The received double-word data is split into two single-word data points,
which are then combined according to configuration of the n33 and n35 groups.
Method 2 enables more convenient and faster double-word configuration than
Method 1. For details, see "2.5 Quick Double-Word Data Configuration" on page 22.

Note

In PROFIBUS DP communication, the check bit for process data PZD1 must be 1 (the check

bit
HC

is PZD1.bit10 (default) and can be changed or disabled through n16-10). Otherwise, the
U considers the received process data invalid, and U5-44 to U5-59 retain the data of the

previous cycle, though n1-68 to n1-83 display the actually received raw data.

Sending process data
Parameters n1-04 to n1-19 select the process data to be sent to the host controller.
When the communication base value is set to 0, no base value conversion is performed.

-19-
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2.3

In this case, the sent data is the value selected by n1-04 to n1-19, and parameters n1-52
to n1-67 display the sent data values that are consistent with the data received by the
PLC.

Example:

m  When nl-04is set to 1701 (U7-01 is 100% per-unit value, corresponding to
hexadecimal 0x1000), [n1-52] is 0x1000.

m  When nl1-05is set to 1702 (U7-02 is 200% per-unit value, corresponding to
hexadecimal 0x2000), [n1-53] is 0x2000.

Note

To send double-word (32-bit) data, two methods are available:

« Method 1: Split the double-word data into two single-word (16-bit) data points
using the double-word-to-word module, and then configure the two single-word
data points to appropriate positions in n1-04 to n1-19.

o Method 2: Configure double-word output using the n34 or n36 group. Method 2
enables more convenient and faster double-word configuration than Method 1.
For details, see "2.5 Quick Double-Word Data Configuration” on page 22.

Communication Base Value

Most connector data in the HCU-50S/51S control module is stored as per-unit values,
typically with the base values set to the rated parameters of the motor. When the control
module interacts with the host controller through a fieldbus adapter, data scaling may be
inconsistent. The fieldbus adapter provides a communication base value (the value
corresponding to 100%) for each process data channel. Adjusting the communication base
value allows scaling of received and sent data.

Base value conversion enables matching between the per-unit values of the AC drive and
the per-unit values of the host controller, as well as proportional transformation of data
sent or received by the host controller.

The factory default communication base value for the HCU-50S/51S is 0, meaning no
numerical conversion is applied, and data sent/received between the PLC and HCU-50S/
51S is identical.

For data composed of multiple bits, for example, control words sent by the PLC or status
words uploaded by the HCU-50S/51S, base value conversion should not be applied, and the
corresponding communication base value parameter should be set to 0.

The formula for calculating the communication base value is as follows:

Motor per-unit base value N
P X PLC communication base value

Communication base value = -
PLC per-unit base value
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2.4

In the HCU-50S/51S system, the system per-unit base value is typically the motor per-unit
base value, namely, the rated value of the motor, corresponding to parameters d3-00 to d3-
05. The host controller communication base value and per-unit base value describe the
data representation used by the host controller during communication.

e Forexample, if 16384 represents a motor current of 50 A, the host controller per-unit
base value is 50, and the communication base value is 16384.

o 1f 500 represents a motor current of 50 A (equivalent to retaining one decimal place), the
host controller per-unit base value is 50, and the communication base value is 500.

Communication base value parameters are used to adjust the HCU-50S/51S internal data
format to match the communication format of the host controller. To modify the
communication base value, you may manually calculate it according to the preceding
formula or set it using the "PZD config" page in InoDriveStudio. Navigate to "Inverter" >
"Config" > "PZD config" > "Adapter A /O data config" > "Calculate base value" to access the
corresponding window.

For example, in the host controller system, 16384 represents 3000 rpm, whereas in the HCU,
d3-02 is 1500 rpm. In the InoDriveStudio communication base value calculator, enter 16384
for the counterpart communication base value (host controller communication base value)
and 3000 for the counterpart per-unit value (host controller speed per-unit value). Clicking
"Calculate" yields a communication base value of 8192 for the corresponding speed
transmission channel. Set the process data communication base value parameter to 8192,
which indicates that a host controller communication data value of 8192 corresponds to
1500 rpm (the speed per-unit base value of the HCU).

Address

Communication addresses, also known as parameter addresses, are used for service data
(non-periodic) interactions, commonly for writing or reading parameters. For example, in
PROFIBUS DP communication, parameters are read/written through PKW, and in CANopen
communication, parameters are read/written by SDO.

For a MD880 series product, communication addresses can be obtained from the
corresponding parameter guide or from the address column of the parameter list in
InoDriveStudio.

e Parameter guide
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2.5

b0: Channel 1 Start/Stop Control Word Setting

Param. Name Address Range Default Data Type Unit Accuracy Per%siggion
Start/Stop
control word | 90 See "Values". |0 UInt16 - 1 Ordinary user
source

Values:

0: Terminal start/stop module
1: Fieldbus adapter A

2: Fieldbus adapter B

3: User-defined (b0 group)

b0-00 Parameter description:

Sets the start/stop control word source for control channel 1.
Value description:

0: Terminal start/stop module. The start/stop command source is the terminal
start/stop module configured by the b4 group.

1: Fieldbus adapter A. The start/stop command source is fieldbus adapter A.

2: Fieldbus adapter B. The start/stop command source is fieldbus adapter B.

3: User-defined (b0 group). The start/stop command source is defined by b0-01
to b0-08.

Quick Double-Word Data Configuration

Process data transmission uses single-word (16-bit) format. If the host controller needs to
send double-word (32-bit) data, you may configure FBA-A using the n33 and n34 groups,
and FBA-B using the n34 and n35 groups. This section explains the double-word data
configuration for FBA-A. The configuration method for FBA-B is identical.

Double-word input process data configuration

For example, the drive processes PZD1+2 double-word input according to the logic
shown in "Figure 2-3 FBA-A double-word input data configuration flowchart" on page
23. The double-word sent by the host controller is split into two single words, PZD1 and
PZD2, which then go through high/low byte conversion and are combined into double-
word. The combined double-word goes through high/low word conversion and base
value conversion, and is finally stored in the connector.

Parameter configuration steps:

1. Set n1-93 to 0 (default) to disable high/low byte conversion for PZD1 and PZD2.

2. Set n33-00 to 0x0001 to enable PZD1+2 double-word input.

3. Set n33-01 to 0x0000 (default) to disable high/low word conversion. That is,
PZD1 is the low word and PZD2 is the high word.

4, Set n33-02 to 0 (default) to disable base value conversion.

Note

The high/low byte conversion in Step 1 and high/low word conversion in Step 3 are for
aligning with the data format of the host controller and should be set based on actual appli-
cation requirements.
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PzD1

Raw data
sentby

controller

pzD2

nLo3
FBA-Aprocess data 3301
input high/low byte FBAAPZD  n3300

conversion switch double-word  FBA-APZD y »
o e AP D FBA-APZD1+2 input data (after base value processing)
word selection  input enable 3332
: Bit0 Bit0
7 s FBA-APZD1+2 input data (after base value processing)
o3 wor ) ) P 0>
w . isable
atainput efaul
onversion

PZD1+2 input communication base value
13302

FBA-A PZD1+2input raw data display
3317

HCU receive data area

Figure 2-3 FBA-A double-word input data configuration flowchart

Table 2-1 FBA-A process data double-word input parameters

Param. Definition Description
The high/low byte conversion
n1.93 FBA-A process data input high/ | switch for PZD1 to PZD16 process
low byte conversion switch data inputs, which correspond to
bit 0 to bit 15
The switch to enable PZD1+2 to
n33-00 FBA-A PZD double-word input PZD15+16 double-word inputs,
enable which correspond to bit 0 to bit
14
The high/low word conversion
3301 FBA-A PZD double-word input switch for PZD1+2 to PZD15+16

high/low word selection double-word inputs, which
correspond to bit 0 to bit 14

n33-02 to n33-16

FBA-A double-word PZD input When this parameter is set to 0,
communication base value base value conversion is disabled.

n33-17 to n33-31

FBA-A double-word input raw

data display Direction: Host controller to drive

n33-32 to n33-46

FBA-A double-word input data

display (after base value Direction: Host controller to drive
processing)

e Double-word output process data configuration
For example, the drive processes PZD1+2 double-word output according to the logic
shown in the following figure. The double-word output source goes through base value

conversion and then high/low word conversion to be split into two single words. Each of
the single words goes through high/low byte conversion and then is stored in the
corresponding position of n1-52 to n1-67 for display. The values in n1-52 to n1-67 are
the final data sent to the host controller.

Parameter configuration steps:

1. Set n34-00 to 0x0001 to enable PZD1+2 double-word output.
2. Set n34-01 to 0x0000 (default) to disable high/low word conversion. That is,
PZD1 is the low word and PZD2 is the high word.
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3. Set n1-92 to 0 (default) to disable high/low byte conversion for PZD1 and PZD2.
4. Set n34-17 to 0 (default) to disable base value conversion.
5. Set n34-02 to the data to be sent, bound through the connector.

Note

« The high/low byte conversion in Step 2 and high/low word conversion in Step 3
are for aligning with the data format of the host controller and should be set
based on actual application requirements.

« Conflicts may occur when double-word output is enabled. For example, it is not
allowed to enable both PZD1+2 and PZD2+3 double-word outputs, because they
share PZD2.

13300 92
FBAAPZD  FBAAprocess data
double-word  output highflow byte
outputenable  conversion switch
8ito Bit 00

I
"
i

L_{ di
sz

FBAA process dats
output highflow byte
conversion switch

:{"ZDZ
Process data output 2
display

data disp
nLs3

FBAAPZD

HCU send data area

output highflow

‘word selection
Bito

FBAAPZD1+2 output data display

(after base value processing)

PZ01+P202
output source
13402

Figure 2-4 FBA-A double-word output data configuration flowchart
Table 2-2 FBA-A process data double-word output parameters

Param. Definition Description

The high/low byte conversion

nl-92 FBA-A process data output high/ | switch for PZD1 to PZD16 process

low byte conversion switch data outputs, which correspond to
bit 0 to bit 15
The switch to enable PZD1+2 to
n34-00 FBA-A PZD double-word output PZD15+16 double-word outputs,
enable which correspond to bit 0 to bit 14
The high/low word conversion
134-01 FBA-A PZD double-word output | switch for PZD1+2 to PZD15+16

high/low word selection double-word outputs, which
correspond to bit 0 to bit 14

FBA-A double-word output
source

n34-02 to n34-16 Direction: Drive to host controller

When this parameter is set to 0,
base value conversion is disabled
and raw data is output.

FBA-A double-word output

n34-17 to n34-31 -
communication base value
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Param. Definition Description

FBA-A double-word output raw
data display

FBA-A double-word output data
display (after base value
processing)

n34-32 to n34-46 Direction: Drive to host controller

n34-47 to n34-61 Direction: Drive to host controller

2.6 Related Parameters

e FBA-A parameters

Param. Definition Description

Selects communication type for
n1-00 FBA-A

Sets di ion d . When this parameter is set to 0,
nl-01 t.ets flsc[?é\:ictlon etection disconnection is reported as

ime for FbA- warning.

When this parameter is set to 1

n1-02 0: Standard mode (no fault prompt), all

1: No fault prompt

communication-related faults
are not reported.

nl-04 to nl-19

Sets data source for FBA-A
output process data 1 to 16

Direction: Drive to host
controller

nl-20 to nl1-35

Sets data conversion base value
for FBA-A output process data 1
to 16

When this parameter is set to 0,
data conversion is disabled and
raw data is output.

nl-36
to
nl-51

Sets data conversion base value
for FBA-A input process data 1
to 16

When this parameter is set to 0,
data conversion is disabled.

nl-52 to n1-67

Displays FBA-A output data
values

Direction: Drive to host
controller

nl-68 to n1-83

Displays FBA-A input data values

Direction: Host controller to
drive

n1-84 and n1-85

Indicates the active source of
the current output process data

Sets whether to save mailbox

n1-90 data write parameter operations | -
to EEPROM
1-91 Sets whether to upload device
nt diagnosis information )
The high/low byte conversion
switch for PZD1 to PZD16
n1-92 FBA-A process data output high/ | outputs, which correspond to

low byte conversion switch

bit 0 to bit 15. This switch is
used to enable high/low byte
conversion for sent data.
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Param. Definition Description
The high/low byte conversion
switch for PZD1 to PZD16 inputs,
n1.93 FBA-A process data input high/ | which correspond to bit 0 to bit
low byte conversion switch 15. This switch is used to enable
high/low byte conversion for
received data.
FBA-A input process data
n33 group double-word configuration )
n34 group FBA-A output process data i

double-word configuration

U2-00 to U2-15

FBA-A input PZD1 bit statuses

Connector

U5-44 to U5-59

FBA-A input PZD value

Connector; value after base
value conversion

U29-70 to U29-84

FBA-A input PZD double-word
data value

Connector; value after base
value conversion

1: No fault prompt

e FBA-B parameters
Param. Definition Description
Selects communication type for
n2-00 FBA-B
Sets di tion detecti When this parameter is set to 0,
n2-01 t'e > flscl?é]:%c lon detection disconnection is reported as
ime for FBA- warning.
When this parameter is set to 1
12-02 0: Standard mode (no fault prompt), all

communication-related faults
are not reported.

n2-04 to n2-19

Sets data source for FBA-B
output process data 1 to 16

Direction: Drive to host
controller

n2-20 to n2-35

Sets data conversion base value
for FBA-B output process data 1
to 16

When this parameter is set to 0,
data conversion is disabled and
raw data is output.

n2-36 to n2-51

Sets data conversion base value
for FBA-B input process data 1
to 16

When this parameter is set to 0,
data conversion is disabled.

n2-52 to n2-67

Displays FBA-B output data
values

Direction: Drive to host
controller

n2-68 to n2-83

Displays FBA-B input data values

Direction: Host controller to
drive

n2-84 and n2-85

Indicates the active source of
the current output process data

n2-90

Sets whether to save mailbox
data write parameter operations
to EEPROM
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Param. Definition Description
991 Sets whether to upload device
ne diagnosis information )
The high/low byte conversion
switch for PZD1 to PZD16
12-92 FBA-B process data output high/ | outputs, which correspond to
low byte conversion switch bit 0 to bit 15. This switch is
used to enable high/low byte
conversion for sent data.
The high/low byte conversion
switch for PZD1 to PZD16 inputs,
12-93 FBA-B process data input high/ | which correspond to bit 0 to bit
low byte conversion switch 15. This switch is used to enable
high/low byte conversion for
received data.
FBA-B input process data
n35 group double-word configuration )
n36 group FBA-B output process data i

double-word configuration

U2-16 to U2-31

FBA-B input PZD1 bit status

Connector

U5-60 to U5-75

FBA-B input PZD value

Connector; value after base
value conversion

U29-85 to U29-99

FBA-B input PZD double-word
data value

Connector; value after base
value conversion
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3

3.1

Internal Communication

The MD880 series AC drive supports data exchange among multiple HCU controllers
through the InoLink network or the HOFR optical fiber routing network. The InoLink
network is a built-in communication network of the HCU, requiring only cable cascading
between HCUs. The HOFR optical fiber routing network requires an HOFR optical fiber
router and HOFM optical fiber expansion modules.

The InoLink network uses an RS485 physical link and is suitable for general master-slave
communication scenarios. The HOFR optical fiber routing network uses an optical fiber
physical link and is suitable for master-slave communication scenarios requiring higher
reliability for communication data.

InoLink Communication Network

e InoLink communication network
InoLink is used for master-slave communication among multiple drive units. Master-
slave communication refers to a network system where the logical master station sends
information (such as control bits and references) to logical slave stations.

The InoLink link is an RS485 physical link that uses a hand-in-hand cascaded network

topology, with termination resistors required at both ends.
InoLink link

XCOMM XCOMM XCOMM XCOMM

HCU HCU e e HCU HCU

Maximum of 16 nodes
Figure 3-1 InoLink connection diagram

o Communication mechanism
The existing InoLink communication network supports a maximum of 16 controllers.
The controller numbered 1 is the master controller that initiates InoLink
communication, and the controllers numbered from 2 to 16 are slave controllers. After
the master controller initiates master-slave communication, the slave controllers
respond in sequence. Data sent by each controller is received by all other controllers in
the network. Therefore, in the InoLink communication network, one node must be
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configured as node 1; otherwise, InoLink communication scheduling cannot start
properly.

In InoLink communication, the communication master station is not necessarily the
logical master station. The logical master station sends information to logical slave
stations (other controllers than the master controller), which then use the received
information for control purposes. Each logical slave station can set its data reception
source, which can be one or more logical master stations.

An InoLink communication network may contain one or more master-slave networks. A
master-slave network is a communication network composed of logical master and
slave stations.

e Communication specifications
The maximum communication rate for InoLink is 5 Mbps, and the maximum data
exchange cycle is 2 ms. All controllers in the InoLink communication network exchange
data once during each exchange cycle.

The InoLink communication rate, data exchange cycle, total number of nodes, and
number of data points sent by nodes can be configured based on actual needs. The
InoLink module automatically determines if the data volume exceeds the
communication bandwidth. If yes, n0-01 will prompt "excessive data exchange volume."
In this case, you need to adjust the communication configuration by increasing the
communication rate, reducing communication data, extending the exchange cycle, or
reducing the number of nodes to ensure normal communication. See the following

table for common communication configurations.

Mode Rate Nodes Cycle Data Volume

n0-06 =0

Standard mode 5 Mbps 16 2ms 8

8 1Ims 8

5 Mbps 4 0.5ms 8

2 0.2ms 8

n0-06=1 8 2ms 4

User-defined 2 Mbps 4 1ms 4

mode 2 0.5ms 8

4 2ms 8

500 kbps 2 1ms 8

2 2ms 8

e Fault determination mechanism

m If a controller receives no data from any controller within 2 seconds, it reports an
offline error.

n If a controller receives no data from the logical master station within 2 seconds, it
reports a logical master station offline error.
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m Ifthe ID of a new controller is the same as that of an existing controller, the new
controller reports an address conflict error.

e Parameter configuration

Param. Name Range Description
InoLink 0: Disable Enables the InoLink
n0-00 communication 1: Enable communication
enable Other: B connector function.
0: Disable
1: Node address
conflict
2: Baud rate mismatch
3: Bus disconnected or
bus error
. 4: Communication Displays current
n0-01 InoLink status normal InoLink status.
5: Listen-only mode
6: Communication
unreliable (excessive
CRC errors)
T: Excessive data
exchange 8: Waiting
0: Local node invalid,
no InoLink
communication
n0-02 Local node address | 0to 16 L Comnjumcahon
scheduling master
station
2 to 16: Other
communication nodes
0: Standard mode
n0-03 InoLink fault mode 1: No fault prompt -
Other: B connector
n0-04 }Eggﬁﬁ:ﬁg:ﬁfsmrt 0.040s o 2.000s -
In standard mode, n0-
InoLink 98 cqnfiguration is
n0-06 communication 0: Standarq mode invalid. _
1: User-defined mode | In user-defined mode,
mode ) L
n0-08 configuration is
valid.
InoLink actual
n0-07 effective 0: Standard mode .
communication 1: User-defined mode
mode
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Param.

Name

Range

Description

n0-08

InoLink user-defined
communication
mode configuration

Ones: InoLink
communication rate
0: Follow master

1: 5 Mbps

2:2 Mbps

3:1 Mbps

4: 500 kbps

Tens: Total number of
InoLink nodes

0:2

1:4

2:8

3:10

4:12

5:16

Hundreds: InoLink
process data exchange
volume

0:1

1:2

2:4

3:8

Thousands: InoLink
data exchange cycle
0:2ms

1ms

:0.5ms

:0.2ms

Configures
communication
parameters for use-
defined mode.

n0-09

InoLink network
baud rate

: To be determined
:5 Mbps

:2 Mbps

11 Mbps

500 kbps

BWNRFROWN

Displays the current
communication rate.

n0-10

InoLink data
transmission bit
width

0: 8 bits

Displays the
parameter.

n0-16

Total number of
InoLink nodes

Displays the
parameter.

n0-17

InoLink process data
exchange volume

Displays the
parameter.

n0-18

InoLink data
exchange cycle

:2ms
1Ims
:0.5ms
:0.2ms

WN O
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n0-20 to n0-27

Selection to [Send
data 8] Selection

Other: K connector

Param. Name Range Description
L Supports
InoLink auxiliar Qnesbsymhrogllzatlon synchronization of
n0-19 function settin , nge ?)Te v internal scheduling
& : Isabl € timing for multiple
1: Enable HCUs through InoLink.
[Send data 1] 0:0 Selects the data to be

sent by the node.

n0-40

283421 [Receive data 1] 0: Disable

n0-46 Sourcg node . 1: Node 1 Sets the.node ad.dress
selection to [Receive from which data is to

n0-48 data 8] Source node 2 Node2 be received

n0-50 B 16: Node 16 ’

n0-52 selection

n0-54

n0-41 1:Datal

n0-43 2: Data2

n0-45 [Receive data 1] Data | 3: Data 3

n0-47 selection to [Receive |4:Data4 Sets the data index of

n0-49 data 8] Data 5:Data 5 the specified node.

n0-51 selection 6: Data 6

n0-53 T:Data7

n0-55 8: Data 8

n0-70 to n0-77

[Receive data 1]
Factor to [Receive
data 8] Factor

—-8.000 to +8.000

Sets the scaling factor
for received data.

U2-32 to U2-47

InoLink receive data
1 bit status

Connector data.
Displays bit statuses of
InoLink receive data 1,
as values before
scaling.

U5-32 to U5-39

InoLink receive data
1 to InoLink receive
data 8

Connector data.
Displays InoLink
receive data 1to 8, as
values after scaling.

3.2

HOFR Optical Fiber Routing Network

The purpose of optical fiber synchronization is similar to the InoLink communication
network, both aimed at enabling data exchange among multiple drive devices, differing
only in implementation. Optical fiber synchronization requires fiber synchronization
expansion modules. Every HCU-50S/51S device connects to the fiber synchronization

expansion module through an HOFM optical fiber module. The fiber synchronization

expansion module functions like a data switch, enabling data exchange among multiple
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drive devices. Unlike InoLink, optical fiber synchronization does not involve any master but

operates as a data switch.

_—

HOFR

1 2 3 4 5
I I EE .

SLOTL

sLoT2 |

chl ~--{HOFM

SLOT3

sLoTi|

sLOT2 |

chl «--{HOFM

SLOT3|

sLom

sLon

Heull

SLoB

~--{HOFM|—

Figure 3-2 HOFR optical fiber routing network diagram

The entire data network supports a maximum of 11 nodes, with each node capable of

sending and receiving eight data points. Each node can freely select data 1 to 8 from any

three other nodes, combining them to form the node's received data PZD1 to PZD8 for

further control and processing. The received data can also have custom scaling factors,
with a range of —8.000 to 8.000, allowing flexible adaptation to matching requirements.

Table 3-1 Optical fiber router parameters

Optical Fiber Sync e
Iltem .. . Description
Communication Setting

Enables communication node, sets communication

1 n22-00, n22-01, n22-05 | interruption judgment time, and configures local
node address.
Sets the slot connected to the optical fiber

2 n22-02, n22-03 synchronization expansion module and its online
status.
Displays online nodes in the communication

3 n22-04 network to facilitate configuring the local node. Bits
0to 10 correspond to node addresses 1 to 11.

4 122-06 to n22-08 Sele.cts three nodes from which data is to be
received.

5 129-00 to N22-16 Sets which data (data 1 to data 8) from whlch node
(any one of the three selected nodes) to receive.
Sets the scaling factor for received data. The final

6 n22-17 to n22-24 data used by the node is the received data
multiplied by this factor.

7 n22-25 to n22-32 Selects the data to be sent by the node.
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Optical Fiber Sync o
Item L . Description
Communication Setting

Connector data. Displays bit statuses of receive data

8 U0-84 to U0-99 1

Connector data. Displays values of receive data 1 to

9 U7-55 to UT-62 8, as values after scaling.

Note

The HOFR optical fiber routing network module is only applicable to the HCU-50S and HCU-
51S series.
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4.1

4.2

4.3

4.4

Communication Expansion Module Installation

Installation Precautions

ACaution

o Ensure that the HCU control module is de-energized during the installation or
removal of the communication expansion module to avoid damage to the
communication expansion module or HCU control module due to live insertion or
removal.

« Do notdrop or impact the communication expansion module to avoid damage.

« Do not disassemble the communication expansion module; otherwise, the module
may be damaged.

« Do not tighten terminals with excessive torque to avoid damage.

Installation Tools

You may need the following tools during installation:

e Phillips screwdriver, size 1#
e Straight screwdriver, size 1#

Screw and Fastener Tightening Torque

The screws mentioned in this guide must be tightened to the following torques.

Screw Tightening Torque
M3 0.55N'm
M4 12N'm

Installation Method

The communication expansion module can be connected to any expansion slots of the HCU
control module (installation in SLOT3 is recommended). Select a slot based on the actual
on-site conditions. The following example illustrates installation in SLOT3.

1. Place the module onto SLOT3 of the HCU control module, using the four guide posts for
alignment and positioning.
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2. Press the snap-fit joint () of the module inward to insert it into the slot. Tighten the
grounding screw (@) of the module with a Phillips screwdriver.

%

-36-



Communication Expansion Module Installation

4.5

Removal Method

1. Disconnect the HCU power supply and properly remove all cables connected to the
module.

2. Remove the grounding screw of the communication expansion module with a 1#

screwdriver.

3. Press the snap-fit joint on the right side of the communication expansion module inward

and pull it outward.
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5

5.1

5.2

PROFINET 10 Communication

Overview

The HPFN-10 PROFINET IO industrial Ethernet adapter module complies with the
internationally recognized PROFINET 10 industrial Ethernet standard. This module can be
used on MD880 series AC multidrive to turn the drive into a PROFINET 10 slave controlled by
the PROFINET 10 master. This improves the communication efficiency of the system and
enriches the networking functions of the MD880 series drives.

Features:

e Up to 100 Mbps bus communication rate and short communication cycle.
Supports almost all types of topologies including bus, tree, and star topologies.
Adopts the distributed clock, with data exchange implemented through a pure
hardware mechanism, improving the timing accuracy of data exchange.

e Directly installed in the expansion slot of the HCU control module, requiring no external
power supply.

Protocol Introduction

For the MD880 series, you can select different PZD lengths for data transmission as needed.
The supported transmission format types depend on the GSD file, and may vary across
different versions of the installed GSD file. You can set the functions corresponding to each
PZD during configuration. The following table lists the functions supported by each data
format.

Table 5-1 PZD data formats

Data Type Data Length Supported Function

Cyclic writing of 2 function parameters
Standard telegram 1 PZD-2/2 Cyclic reading of 2 function
parameters

Cyclic writing of 4 function parameters
Standard telegram 2 PZD-4/4 Cyclic reading of 4 function
parameters

Cyclic writing of 6 function parameters
Standard telegram 3 PZD-6/6 Cyclic reading of 6 function
parameters

Cyclic writing of 8 function parameters
Standard telegram 4 PzD-8/8 Cyclic reading of 8 function
parameters

Cyclic writing of 10 function
parameters
Cyclic reading of 10 function
parameters

Standard telegram 5 PZD-10/10
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Data Type Data Length Supported Function
Cyclic writing of 12 function
i parameters
Standard telegram 6 PZD-12/12 Cyclic reading of 12 function
parameters
Cyclic writing of 16 function
i parameters
Standard telegram 7 PZD-16/16 Cyclic reading of 16 function
parameters
Cyclic writing of 2 function parameters
Supplementary telegram | PZD-2/6 Cyclic reading of 6 function
parameters
5.3 Hardware Configuration
5.3.1 Module Introduction
Appearance
|
L
4 I
\NOBMSQ { 1
Q . o @@ | |
s @
g A
o -

Figure 5-1 Appearance of the HPFN-10 PROFINET 10 industrial Ethernet adapter module

Nameplate and model

HPFN-10
o @
@ Product code 1 @ Product code 2
HPFN: Industrial Ethernet adapter 10: PROFINET IO industrial Ethernet
module adapter module
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Components

MODEL: HPFN-10
SIN: X

XXX

XXXXXXXXXXXX

Suzhou Inovance Technology Co., Ltd.

Figure 5-2 Nameplate

=
PRVA.Y
=7 U\

/4

® ®
Figure 5-3 Product diagram
Table 5-2 Interfaces
No. Name Description
o) Heat dissipation Dissipates heat
hole
® Fixing screw Fastens the module to the HCU control module to
& ensure proper connection of the PE layer
PROFINET 10
® communication Communication terminal 1
terminal X1
PROFINET IO
@ communication Communication terminal 2
terminal X2
® MAC address label Indicates local MAC address
® Status indicator Indicates module and bus running status
@ Snap-fit joint Fastens the module
Slot terminal Implements electrical connection to the HCU control
module
® Guide post Aligns the HPFN-.10 modgle with the HCU control
module for easy installation
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Outline dimensions

73 31.6
6.35 23.6
I e
= I ]
o O © L
© ©
r@ —
1
M3/

Figure 5-4 Outline dimensions (unit: mm)

5.3.2 Networking Topology

The HPFN-10 module uses a standard Ethernet RJ45 socket to connect to the PROFINET
master. Its pin signal assignment is consistent with standard Ethernet pins, and both
crossover and straight-through cable routing methods can be used.

Electrical connection for chain networking
Maximum of 127 slaves supported

Figure 5-5 Diagram of electrical connection for chain networking
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Table 5-3 Electrical connection for chain networking

Name

HCU control module

HPFN-10 industrial Ethernet module

© o 06E

Network cable (It is recommended to use shielded Cat 5e Ethernet
cable, and the registered jack used for crimping must have a metal shell
for earth screen protection.)

@

PLC master

Electrical connection for star networking

Maximum of 127 slaves supported

Figure 5-6 Diagram of electrical connection for star networking

Table 5-4 Electrical connection for star networking

No. Name

® HCU control module

@ HPFN-10 industrial Ethernet module

® Network cable (It is recommended to use shielded Cat 5e Ethernet cable,
and the registered jack used for crimping must have a metal shell for
earth screen protection.)

@ PLC master

® Switch
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5.4 Communication Parameters

Table 5-5 HPFN-10 module parameters

Param. Definition Default Setpoint Description
n1-00 FBA-A matching bus type |0 8: PROFINETIO | Use either of
module these parameter
to select the
communication
module type. Do
not set both
n2-00 FBA-B matching bus type | 0 8: PROFINET IO | adapters to the
module same
communication
module to avoid
communication
errors.
0: Disable
1: Expansion
slotl_1
2: Expansion
slot1_2
3: Expansion
slot1_3 Select an
nl7-00 SLOT selection 0 4: Expansion expansion slot
slot2_1 as needed.
5: Expansion
slot2_2
6: Expansion
slot2_3
7: Expansion
slot3_1
nl7-01 Module online/offline state | 0 0: Offl.lne -
1: Online

5.5 Configuration Procedure

Follow these steps to configure the HPFN-10 module:

1. Set the HPFN-10 module parameters.

2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the PROFINET 10 module type; otherwise, a communication error will occur.

3. Set the bus type of the selected fieldbus adapter to PROFINET |0 module.

4. Set the network configuration for the master and slave stations.

5. After parameter configuration, power on the HCU again. If all the three status indicators
on the HPFN-10 module are solid green, it indicates normal communication between the
master and slave stations.
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6

6.1

6.2

6.2.1

PROFIBUS DP Communication

Overview

The HDP-10 is a PROFIBUS DP fieldbus adapter module that must be used with the HCU
control module from Inovance. It is installed and fixed in a slot of the HCU or HESD-10
function expansion module. It communicates with the bus master through the PROFIBUS
DP communication protocol.
Features:
e Automatically defects the bus baud rate, supporting a communication rate range of 9.6
kbps to 12 Mbps.
e Inabustopology, supports up to 32 nodes (including the master) without a repeater;
with a repeater, supports up to 122 nodes (31 nodes per segment plus 1 repeater).
e Complies with the EMC standard EN 61800-3:2004.
Supports cyclic and acyclic data exchange methods.
Powered by the HCU or HESD-10 module, requiring no external power supply.

Protocol Introduction

Data Transmission Format

In the PROFIBUS DP bus communication protocol, the master station transmits data to the
slave station in PPO format. PPO format types include PPO1, PPO2, PPO3, PPO4, PPO5,
PPO6, PPO7, and PPO8. The HDP-10 bus communication adapter supports all these data
format types.

The following table lists the functions supported by each PPO format type.

Table 6-1 MD880 data transfer format types and functions they support

Data Type Supported Function

Single function parameter operation
PPO1 Cyclic writing of 2 function parameters
Cyclic reading of 2 function parameters

Single function parameter operation
PPO2 Cyclic writing of 6 function parameters
Cyclic reading of 6 function parameters

Cyclic writing of 2 function parameters

PPO3 Cyclic reading of 2 function parameters

PPO4 Cyclic writing of 6 function parameters

Cyclic reading of 6 function parameters
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Data Type

Supported Function

PPO5

Single function parameter operation
Cyclic writing of 10 function parameters
Cyclic reading of 10 function parameters

PPO6

Cyclic writing of 10 function parameters
Cyclic reading of 10 function parameters

PPO7

Single function parameter operation
Cyclic writing of 12 function parameters
Cyclic reading of 12 function parameters

PPO8

Cyclic writing of 12 function parameters
Cyclic reading of 12 function parameters

6.2.2 PKW Data

Data blocks of the PPO data format are divided into two areas, PKW area (parameter area)
and PZD area (process data area). The following figure shows the structure of each PPO
format type supported by the MD880 AC drive.

PKW

PPO1 12 bytes

PZD1 PZD2 PZD3 PZD4 PZD5 PZD6 PZD7 PZD8 PZD9 PZD10PZD11PZD12

PPO2 20 bytes

PPO3 4 bytes

PPO4 12 bytes

PPOS5 28 bytes |

|
[T
EEEE
[T

PPO6 20 bytes

PPQ7 32 bytes

PPO8 24 bytes

(T
T
EENEE
[TT11
EEEN

Figure 6-1 Supported PPO format types

The PKW area enables the master to read or write a single AC drive parameter. The

communication address of the AC drive parameter is directly specified in the
communication data. The PKW area consists of three parts: PKE, IND, and PWE. The PKE,
IND, and PWE parts always contain two bytes, two bytes, and four bytes, respectively, as

shown in the following table.
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Table 6-2 PKW data format

PKW Sent by the Master Station

toigr?ra Write operation:
Address Reserved Parameter value

com Read operation: Null
mand
PKE PKE IND IND | PWE PWE PWE PWE

PKW Returned by the AC Drive
Opera Success: Parameter
P Address Reserved value
tion state .

Failure: Error code
PKE PKE IND IND PWE PWE PWE ‘ PWE
Table 6-3

PKW Sent by the Master Station

PKW Returned by the AC Drive

High 4 bits: Command code
0: No request

1: Read parameter data

2: Modify parameter data

High 4 bits: Response code
0: No request
1: Parameter operated correctly

parameter value in the write
request

PKE (The preceding command PKE : . ;
code is in decimal format.) I Execu.tlon falled_
Low 4 bits: Reserved Low 8 bits: High bits of parameter
Low 8 bits: High bits of address
parameter address
High 8 bits: Low bits of High 8 bits: Low bits of parameter
IND parameter address IND address
Low 8 bits: Reserved Low 8 bits: Reserved
Request successful: Parameter
High 16 bits: Reserved value .
Low 16 bits: Not used in the Requgst fa"e‘,* error code
PWE read request; indicates the PWE (consistent with standard Modbus)

1: Invalid command
2: Invalid address
3:Invalid data

4: Other errors
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6.3 Hardware Configuration

6.3.1 Module Introduction

Appearance
b = 8
T e
‘ ssssss ®
o @ S
@ :;J wosus @
HDP-10
FA-Profibus-DP 2
[NowaNCe
]

Figure 6-2 Appearance of the HDP-10 PROFIBUS DP fieldbus adapter module

Nameplate and model

HDP-10
© @
@ Product code 1 @ Product code 2
HDP: Bus adapter module 10: PROFIBUS DP bus

communication module

MODEL: HDP-10

SIN: XXXXXXXXXXXXXXXX
T ]

Suzhou Inovance Technology Co., Ltd.

Figure 6-3 Nameplate
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Components
. . ﬂ%
) q S ®
c—o o—4f
(u}
e = — @
® @ 5
@
|
@
Figure 6-4 Product diagram
Table 6-4 Interfaces
No. Name Description
@ Fixing screw Fastens the module to the HCU control module to
g ensure proper connection of the PE layer
® Heat dissipation Dissipates heat
hole
® Comm.um.catlon Indicates module communication status
status indicator
@ Bus c:ommumcatlon PROFIBUS DP bus communication terminal
terminal
. Aligns the HDP-10 module with the HCU control module
® Guide post . A
for easy installation
® Snap-fit joint Fastens the module
©) Slot terminal Implements electrical connection to the HCU
Nameplate Includes the module model number and serial number

-A8-



PROFIBUS DP Communication

Outline dimensions
316

73 23.6

69

74.35
@
/)

J
]

=

ﬁ\ﬁ\ ﬁ\
FUUUUE

Figure 6-5 Outline dimensions (unit: mm)

6.3.2 Communication Port

The HDP-10 communication module uses a standard DB9 socket to connect to the
PROFIBUS master station. Its pin assignment follows Siemens DB9 socket standard, as
shown in the following figure.

Figure 6-6 HDP-10 module terminal position and pin assignment
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Table 6-5 HDP-10 module communication terminal pin assignment

Pin Name Function

1 NC Unconnected internally

2 NC Unconnected internally

3 Data cable B Positive terminal of data cable
4 NC Unconnected internally

5 GND Ground terminal of isolated 5 V power

supply

6 5V Isolated 5V power supply

7 NC Unconnected internally

8 Data cable A Negative terminal of data cable
9 NC Unconnected internally

6.3.3 Networking Topology

Bus cable

It is recommended to use a dedicated PROFIBUS DP bus cable with the following

specifications.

Table 6-6 Cable specifications

Item Specification
Conductor One pair (2 x 22 AWG) of single-strand copper conductors
Insulating sheath Green/Red
color
Shield Aluminum-plastic tape and tinned copper braid
Sheath material PVvC
Ambient -30°C to +70°C
temperature
Appearance Purple

Copper conductor

——— ]

The 4th layer: The3rd layer:  The2nd layer:
Data cable A Aluminum foil  Shield braid
(green)

Data cable B (red)

Figure 6-7 Internal layers of the bus cable
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Bus terminal

It is recommended to use Siemens dedicated PROFIBUS DP connectors (model: 6ES7 972-
0BB12-0XA0).

Figure 6-8 Bus terminal structure

Name

Terminal fastening screw

DIP switch for termination resistor

Terminal connecting to HDP-10

Connector cover fastening screw

Bus output jack

Bus input jack

Q0©® e ®e®oEF

Connector cover fastening screw

The internal termination resistor connection schematic for the bus terminal is shown in the
following figure.

-51-



PROFIBUS DP Communication

r D_SUB_6(5V)

3900
-
L
2200
OFF ON I
'®) O 3900
O’ OFF ON |
o O D_SUB_5(GND)
® D_SUB_3(TR+)
O D_SUB_8(TR-)

A2 B2 Al Bl

\ t

Figure 6-9 Connector termination resistor schematic

Bus cable connection procedure

1. Strip the cable sheath and reverse the length as specified in the following figure (unit:

mm).
6 8 8
Copper Cable Shield braid Cable sheath
conductor insulating
layer

Figure 6-10 Cable stripping dimensions

2. Remove the bus connector terminal cover using a 1# straight screwdriver.
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Figure 6-11 Removing the connector cover

3. Secure the cable to the connector installation position using the 1# straight screwdriver.
Ensure that the shield is in close contact with the shield metal sheet. Connect green
cables to the A terminals and red cables to the B terminals, as shown in the following
figure.

Green Red Green Red
Al B1 A2 B2
L (g 1[I [y

Shield in contact =
with the sheet metal T

Figure 6-12 Connecting cables to the connector
4. Put back the connector cover and fasten the screws on the cover. Insert the connector in

the X1 port of the HDP-10 module and tighten the fixing screws on both sides with a
screwdriver.
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Figure 6-13 Connecting the connector to the HDP-10

Bus topology

PROFIBUS network topology

PROFIBUS supports a device address range of 0 to 127. Some addresses are reserved for
special purposes: address 127 is used for global control or broadcast messages, address
126 is reserved for devices not yet assigned an address, and address 0 is reserved for
Class-2 master stations.

Class-1 master station addresses typically start from address 1. For a single-master
system, excluding the three reserved addresses, the maximum number of slave stations
in the system is 124 (128 -3 -1=124).

A PROFIBUS network can have a maximum of 126 devices (including master and slave
stations). Within the same network segment, there can be a maximum of 32 devices,
including the master. If the number of devices in a network segment exceeds 32 or is
limited by distance or device characteristics, multiple network segments must be
created. These network segments can be connected using repeaters or segment
couplers. The following figure illustrates the topology of a single-master system.
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Maximum of 31 slaves

PROFIBUS DP master HCU HCU

Figure 6-14 Single-master system topology without repeater

Maximum of 30 slaves

PROFIBUS DP master HCU HCU

DOD
FGBLAL
PROFIBUS DP|
repeater
FG B2A2

DOD

Figure 6-15 Single-master system topology with repeater
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Use and description of termination resistors

e When signals are transmitted over a cable, any additional resistance, capacitance, or

line termination can cause reflections, similar to echoes. These reflections can cause

signal interference by overlapping multiple signals on the line, which is particularly

severe during high-speed transmission.
e To minimize reflections, an appropriate termination resistor network should be added

at the end of the circuit. This termination resistor network absorbs signal energy,

reducing signal reflections (theoretically eliminating them). Both ends of a PROFIBUS

DP network require termination resistors, which can be connected as shown in the
PROFIBUS cable connector diagram.

Note

Termination resistors should only be connected at the two ends of the network and not at
other points, as this will affect network operation. A Siemens connector (model: 6ES7 972-
0BB12-0XA0) has a built-in termination resistor. To enable the termination resistor, set the

DIP switch to ON.

Transmission distance

Depending on the baud rate set by the master station, the length of the communication

cable between the HDP-10 communication module and the PROFIBUS master station must
comply with Siemens DB9 wiring standards. The relationship between the baud rate and
the cable length is shown in the following table.

Table 6-7 Communication rate and cable length

Transmission Rate (kbps) | Max. Length of Cable Type A | Max. Length of Cable Type B
(m) (m)
9.6 1200 1200
19.2 1200 1200
187.5 600 600
500 200 200
1500 100 100
3000 100 Not recommended
6000 100 Not recommended
12000 100 Not recommended
Table 6-8 Technical specifications of cables
Cable Parameter Type A Type B
Impedance 135Qt0165Q (f=3MHzto |100Q to 130 Q (f> 100 kHz)

20 MHz)

Capacitance

<30 pF/m

<60 pF/m
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Cable Parameter Type A Type B
Resistance <110 Q/km Not specified
Cross-sectional area of = 0.34 mm? > 0.22 mm?
conductor
Note

« Thedatain the table is for reference only and may vary due to cable impedance,
capacitance, resistance, and cross-sectional area.
o Cable type A refers to shielded twisted pair cables, whereas cable type B refers to
regular twisted pair cables.

6.4 Communication Parameters

Table 6-9 HDP-10 module parameters

Param. Definition Default Setpoint Description
FBA-A matching bus 7: PROFIBUS DP Use either of these
nl-00
type module parameter to select
the communication
module type. Do not
set both adapters to
FBA-B matching bus 7: PROFIBUS DP the same
n2-00 type module communication
module to avoid
communication
errors.
This parameter
FBA-A device 0: Enable specifies whether to
nl-91 diagnosis information 1: Disable upload fault to the
upload disable ’ master station when
an HCU fault occurs.
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Param. Definition Default Setpoint Description

0: Disable
1: Expansion slot
11
2: Expansion slot
1.2
3: Expansion slot
1.3 .

n16-00 SLOT selection 0 4: Expansion slot Select an expansion
21 slot as needed.
5: Expansion slot
2.2
6: Expansion slot
2.3
7: Expansion slot
3.1

n16-01 Module online/offline 0 0: Offl.ine i

state 1: Online

n16-02 Expansion card ID 1 1to 125 Slave ID

n16-03 Reserved 0 - -

n16-04 Reserved 0 - -

n16-05 Reserved 0 - -
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6.5

Param. Definition Default Setpoint Description

0: Default
1: 0806
2: 0956
3:8045
g ggg This parameter is
6: 6012 u§ed to adapt Fo
7. 80b5 different AC drl_vg

n16-09 Signature code 8: 4149 models. When it is set
9: 0572 to 0, the _code
10: 4150 automatically .
11: 0612+JH matches the AC drive
12: 0812+SL model.
13:0959v2.145
14:0959v2.161
15: Reserved
16: Reserved
0: PZD1.bit10
(default)
1: Disable
e
4 PZD1.bit2 speaﬂgs the data
5. P7D1.bit3 check .blt. If data
6: PZD1.bit4 checkis enqbled (for
7: PZD1.bit5 example, this

n16-10 DP data check bit 8: PZD1.bit6 ‘;')arameter}s set to
9: PZD1.bit7 0: PZD1.bit10
10: PZD1.bit8 (default)"), the
11: PZD1.bit9 ma'_ster' station 'must
12: PZD1.bit10 per|od|cal!y write 1
13:PzD1bit11 | 2nd Otobitl0of
14:pzD1bit2 | AP
15: PZD1.bit13
16: PZD1.bit14
17: PZD1.bit15

Configuration Procedure

Follow these steps to configure the HDP-10 module:

1. Set the HDP-10 module parameters.

2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the PROFIBUS DP module type; otherwise, a communication error will occur.
3. Set the bus type of the selected fieldbus adapter to PROFIBUS DP module.

4. Set the network configuration for the master and slave stations.
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5. After parameter configuration, power on the HCU again. If all the three status indicators
on the HDP-10 module are solid green, it indicates normal communication between the
master and slave stations.
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7.1

7.2

Modbus RTU Communication

Overview

The HMBA-10 is a Modbus RTU fieldbus adapter module that must be used with the HCU
control module from Inovance. It is installed and fixed in a slot of the HCU or HESD-10
function expansion module. It enables networking and remote control of multi-drive
systems through the Modbus RTU communication network.

Use of PZD1

When the equipment is started through PZD1 and A9-00 is set to 0, set b0-00 (start/stop
control word source of channel 1) to 1 or 2. When A9-00 is set to 1, set b2-00 (start/stop
control word source of channel 2) to 1 or 2. In this case, fieldbus process data PZD1 is used
as the command source for commands OFF1 and OFF2, as shown in the following table.

Table 7-1 Command source table when starting through PZD1

Command Command Source

OFF1 PzD1.0
OFF2 PzZD1.1
OFF3 PzD1.2
Run enable source PZD1.3
Fault reset source PZD1.7
Jog 1 source PzD1.8
Jog 2 source PzZD1.9
Remote control request | PZD1.10
must be 1

Speed inversion source |PZD1.11

When starting the equipment through fieldbus preset value configuration, set the speed
reference separately through multi-reference, analog, or communication.

Note

Starting the equipment through PZD1 is only applicable to the HCU-50/51 and HCU-50S/
51S series.
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7.3

7.3.1

7.3.2

Protocol Introduction

Modbus RTU Communication Introduction

The Modbus serial link protocol is a master-slave protocol where only one master and one
or more slaves can be present on the bus at the same time. Modbus communication is
always initiated by the master. A slave does not send data unless it receives a request from
the master, and slaves cannot communicate with each other. Modbus is compatible with
RS232, RS485, and RS422 interfaces, with RS485 being the primary interface used in
practical applications. The Modbus protocol includes two modes: RTU and ASCII. The
HMBA-10 module only supports RTU.

Slave Address Param. Data CRC

1 byte 1 byte Maximum 255 bytes |2 bytes

Modbus-Specific Parameters

Control through continuous addresses

The Modbus RTU and Modbus TCP support writing of process data n1-68 to n1-83 (n2-68 to
n2-83). After converted by communication base values of n1-36 to n1-51 (n2-36 to n2-51),
the process data is updated to the corresponding connector U5-44 to U5-59 (U5-60 to U5-
75).

Fieldbus adapter A:

Write A
Address Name Description
Parameter
Written through Modbus,
[Process data input 1] | converted by the base value of
33807 nl-68 Data display n1-36, and updated to connector
U5-44
Written through Modbus,
[Process datainput 2] | converted by the base value of
e nl-69 Data display n1-37, and updated to connector
U5-45
Written through Modbus,
[Process datainput 3] | converted by the base value of
33809 nl-70 Data display n1-38, and updated to connector
U5-46
Written through Modbus,
[Process datainput4] | converted by the base value of
33810 nl-71 Data display n1-39, and updated to connector
U5-47
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Write

Address Name Description
Parameter
Written through Modbus,
[Process data input 5] | converted by the base value of
33811 nl-72 Data display n1-40, and updated to connector
U5-48
Written through Modbus,
[Process data input 6] | converted by the base value of
33812 nl-73 Data display nl-41, and updated to connector
U5-49
Written through Modbus,
[Process data input 7] | converted by the base value of
33813 nl-r4 Data display nl1-42, and updated to connector
U5-50
Written through Modbus,
33814 n1.75 [Process data input 8] convertetfjby Ejhe b;se value of
Data display nl-43, and updated to connector
U5-51
Written through Modbus,
[Process datainput9] | converted by the base value of
e nl-76 Data display nl-44, and updated to connector
U5-52
Written through Modbus,
[Process data input 10] | converted by the base value of
33816 ni-17 Data display n1-45, and updated to connector
U5-53
Written through Modbus,
[Process data input 11] | converted by the base value of
33817 nl-78 Data display nl1-46, and updated to connector
U5-54
Written through Modbus,
[Process data input 12] | converted by the base value of
33818 nl-79 Data display n1-47, and updated to connector
U5-55
Written through Modbus,
[Process data input 13] | converted by the base value of
33819 n1-80 Data display n1-48, and updated to connector
U5-56
Written through Modbus,
33820 nl-81 [Process data input 14] | converted by the base value of

Data display

n1-49, and updated to connector
U5-57
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Write .
Address Name Description
Parameter
Written through Modbus,
[Process data input 15] | converted by the base value of
33821 nl-82 Data display n1-50, and updated to connector
U5-58
Written through Modbus,
[Process data input 16] | converted by the base value of
33822 nl-83 Data display nl-51, and updated to connector
U5-59
Fieldbus adapter B
Write .
Address Name Description
Parameter
Written through Modbus,
[Process datainput 1] | converted by the base value of
33839 n2-68 Data display n2-36, and updated to connector
U5-60
Written through Modbus,
[Process datainput2] | converted by the base value of
33840 n2-63 Data display n2-37, and updated to connector
U5-61
Written through Modbus,
[Process datainput 3] | converted by the base value of
33841 n2-70 Data display n2-38, and updated to connector
U5-62
Written through Modbus,
[Process data input4] | converted by the base value of
33842 n2-71 Data display n2-39, and updated to connector
U5-63
Written through Modbus,
[Process data input5] | converted by the base value of
33843 n2-72 Data display n2-40, and updated to connector
U5-64
Written through Modbus,
[Process data input 6] | converted by the base value of
33844 n2-73 Data display n2-41, and updated to connector
U5-65
Written through Modbus,
[Process data input 7] | converted by the base value of
33845 n2-74 Data display n2-42, and updated to connector
U5-66
Written through Modbus,
[Process datainput 8] | converted by the base value of
4 2-7 ;
33846 n2-75 Data display n2-43, and updated to connector
U5-67
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Write .
Address Name Description
Parameter
Written through Modbus,
[Process data input 9] | converted by the base value of
33847 n2-76 Data display n2-44, and updated to connector
U5-68
Written through Modbus,
[Process data input 10] | converted by the base value of
33848 n2-77 Data display n2-45, and updated to connector
U5-69
Written through Modbus,
[Process data input 11] | converted by the base value of
33849 n2-78 Data display n2-46, and updated to connector
U5-70
Written through Modbus,
[Process data input 12] | converted by the base value of
33850 n2-79 Data display n2-47, and updated to connector
uUs-71
Written through Modbus,
[Process data input 13] | converted by the base value of
33851 n2-80 Data display n2-48, and updated to connector
U5-72
Written through Modbus,
[Process data input 14] | converted by the base value of
33852 n2-81 Data display n2-49, and updated to connector
U5-73
Written through Modbus,
[Process data input 15] | converted by the base value of
33853 n2-82 Data display n2-50, and updated to connector
U5-74
Written through Modbus,
[Process data input 16] | converted by the base value of
33854 n2-83 Data display n2-51, and updated to connector
U5-75

For more information on using continuous addresses as the start, stop, and reset command
sources of the drive through the Modbus, see the "Use of PZD1" section in the MD880 Series
AC Drive Commissioning Guide (HCU-50S, HCU-50S-CS, HCU-51S, and HCU-515-CS).

Control through special addresses

To start/stop the MD880 drive through Modbus communication, the HCU-50S/51S provides
several special communication addresses for accessing Modbus, and updates the written
data to a specific connector for reading the source parameters. As specified by the Modbus
communication protocol, parameters are read and written directly through the
communication address and no process data will be produced. However, b0-01/b2-01 of
the OFF1 source is not allowed to be set to 1 to start the drive and a connector data must

be selected.
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Note

Addresses of the following connectors are read-only in the software tool. Write operations
can only be performed using the addresses specified in the following table.

Written to .
Address Name Description
Connector
Values: 0 and 1. Recommended
Start/St d
34196 U175 art/Stop comman for user-defined OFF1
(Modbus)
command.
Modbus communication
34230 U5-40 setting value 1
Modb oot Value range: —32768 to +32767
odbus communication
34231 Us-41 setting value 2
Value range: -231 to 231 - 1.
Suitable for high-precision
- U550 Modbus communication s?eﬁd ;ettlng. Thg high 16 bits
- double-word setpoint of the data are written to
address 34232, whereas the low
16 bits are written to address
34233.

Note
<1>: This address is only applicable to the HCU-50/51 and HCU-505/51S series.

7.3.3 Modbus RTU Communication Examples

e Frame format for using the 0x03 command to read address 057BH

01 03 057B 0001 F4 DF
Master  — A A
request | tination|  Read Parameter address | Number of parameters CRC

dd command
address 0x03 High byte ‘ Low byte | High byte‘ Low byte | Low byte | High byte

CalculationforCRC  ----------------------

Module 01 03 Q2 0001 79 84

response
P Destination cosﬁignd Number of Parameter CRC
address 0x03 data bytes High byte‘ Low byte | Low byte ‘ High byte
i

CalculationforCRC ~~ =~~~ "~~"""""7"7~

e Frame format for using the 0x06 command to write 1 to address 057BH
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01 06 057 B 00 01 38 DF
Master — A" — A"
request |pestination| Read ’ Parameter address Parameter CRC
comman
address 0x06 | Highbyte ‘ Low byte | High byte ‘ Low byte | Low byte | High byte
; )
Calculation for CRC-~=~--=-=--------mmmm >
0l 06 057 B 00 01 38 DF
Module ——*~——
response |pectination| Read Parameter address Parameter CRC
ddress command — - -
a 0x06 High byte ‘ Low byte | High byte ‘ Low byte | Low byte ‘ High byte

CalculationforCRC -====-=======--=--------°

e If the slave detects a communication frame error, or the read or write operation fails
due to other reasons, the slave responds with an error frame, as shown below.

CRC s
Errortype }—b'T‘ Error type:
Lowbyte | Highbyte 01: Command code error

. .
Calculation for CRC -=------------- ! 92: Address error

Read error
0x83

Destination
address

03: Data error

04: Command processing
Errortype cRe failure
Lowbyte | High byte

Read error
0x86

Destination
address

Calculation for CRC B

7.4 Hardware Configuration

7.4.1 Module Introduction

Appearance

\

P
P Ty
P s 0;.- \
@ Yooue Q
FELays @)
rF'MwEQ}luO 2

Figure 7-1 Appearance of the HMBA-10 Modbus RTU fieldbus adapter module

Nameplate and model

HMBA-10
®© o
@ Product code 1 @ Product code 2
HMBA: Bus adapter module 10: Modbus RTU bus adapter module
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MODEL: HMBA-10
S/N: XXX

XXXXXXXXXXXXXXXX
h [ d

Suzhou Inovance Technology Co., Ltd.

Components
Figure 7-3 Product diagram
Table 7-2 Interfaces
No. Name Description
@ Fixing screw Fastens the module to the HCU control module to
g ensure proper connection of the PE layer
Bus
@ communica Modbus RTU bus communication terminal
tion terminal
® Re§|stor pIP Termination resistor
switch
Heat
©) dissipation Dissipates heat
hole
Status . .
Indicates module running status
) indicator &
® Snap-fitjoint | Fastens the module
@ Slot terminal Implements electrical connection to the HCU control
module
Nameplate Includes the module model number and serial number
® Guide post Aligns the HMBA-10 module with the HCU control
P module for easy installation
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Outline dimensions

73 31.6
6.35 23.6
© o> )
= E@ =) [
o)) D> S
© (&)
r’@ =
C 1
M3/ .
Figure 7-4 Outline dimensions (unit: mm)
7.4.2 Communication Port
Inobus
=~ Module
v e FieldBus
Figure 7-5 Terminal assignment
Table 7-3
Terminal Pin Name Wiring Description
Connect this
X1-1 SHIELD pin to the
shield. Recommended cable: 4-conductor
X1-2 485+ ] ] shielded twisted pair cable, with a
X1-3 485— Twisted pair | cross-sectional area of 0.3 mm? to 2.0
Connectthis | ™™
X1-4 GND onnect this
pin.
S1-1 DIP switch 1 - The termination resistor is connected
S1-2 DIP switch 2 - when S1-1 and S1-2 both are set to
ON.

Terminal wiring:
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<50 mm

GND t- Crimp the two wires together.
485-|[4 % @
485+| [ & s

SHIELD| [ ‘@?‘

Twist the shields into one. Connect the arcing ring
to the cabinet sheet metal.

Figure 7-6 Cable

7.4.3 Networking Topology

The Modbus RTU bus supports a maximum of 31 nodes (excluding the master). The
termination resistors of the master and the last node must be set to ON. The following
figure shows the networking. If the number of nodes for networking exceeds 31, use a

repeater.
Maximum of 31 slaves

T . A

120 i
ohms T ohms
Twisted pair

Figure 7-7 Networking diagram
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7.5

Communication Parameters

Table 7-4 HDP-10 module parameters

Param. Definition Default Setpoint Description
FBA-A matching bus 1: Modbus RTU Use either of these
nl1-00 0
type module parameter to select
the communication
module type. Do not
set both adapters to
5 FBA-B matching bus 1: Modbus RTU the same
n2-00 type 0 module communication
module to avoid
communication
errors.
0: Disable
1: Expansion slot 1_
1
2: Expansion slot 1_
2
3: Expansion slot 1_
3 .
n10-00 SLOT selection 0 4: Expansion slot 2_ Selectan expansion
1 slot as needed.
5: Expansion slot 2_
2
6: Expansion slot 2_
3
7: Expansion slot 3_
1
Module online/offline 0: Offline
n10-01 state 0 1: Online
0: 1200 bps
1: 2400 bps
2: 4800 bps
3:9600 bps .
n10-02 Modbus baud rate 7 4: 19200 bps Baud rate setting
5: 38400 bps
6: 57600 bps
7: 115200 bps
0: Even parity check
(8-E-1)
n10-03 Modbus data format | 1 (lg%df) parity check | pata format setting
2: No check (8-N-2)
3:8-N-1
n10-04 Modbus local address | 1 1to 255 Slave ID
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Param. Definition Default Setpoint Description

This parameter sets
the response delay
for the HMBA-10
Modbus response module. When the
delay 4 0t020 module receives
data, it waits for the
delay time before
responding.

nl10-05

This parameter sets
the HMBA-10 module
communication
time. If the module
does not receive any
data within the time,
a timeout fault will
be reported.

Modbus
n10-06 communication 20.0 0t060.0
timeout interval

7.6 Configuration Procedure

Follow these steps to configure the HMBA-10 module:

1. Set the HMBA-10 module parameters.

2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the Modbus RTU module type; otherwise, a communication error will occur.

3. Set the bus type of the selected fieldbus adapter to Modbus RTU module.

4. After parameter configuration, power on the HCU again. If all the three status indicators
on the HMBA-10 module are solid green, it indicates normal communication between the
master and slave stations.
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8.1

8.2

8.2.1

8.2.2

CANopen Communication

Overview

The HCAN-10 is a new-generation fieldbus adapter module from Inovance. It works with the
MD880 series HCU control module to enable networking and remote control of multi-drive
systems through the CANopen fieldbus communication network.

Features:

e Supports the Node Guard protocol, based on which the master station can read device
status.

e Supports the Heartbeat protocol, based on which the slave station periodically reports
its status to the master station.

e Supports transmission of PDO data which is 16-bit.

e Supports transmission of SDO data only through the expedited transfer mechanism. Up
to four channels of data can be transmitted per frame.

e All command CANIDs follow the default values of the DS301 predefined connection set.

e Directly installed in the expansion slot of the HCU control module, requiring no external
power supply.

Protocol Introduction

CANopen Protocol Introduction

The CANopen protocol was developed from the CAN Application Layer (CAL) in the late
1990s by CAN-in-Automation (CiA), an organization based in Nuremberg, Germany.

After multiple revisions to the CANopen protocol specification, its stability, real-time
performance, and interference resistance have been significantly improved. Additionally,
CiA has developed industry-specific device profile protocols based on the CANopen
foundation protocol (CiA 301), promoting the adoption and development of CANopen
across various industries. These device profile protocols redefine the meaning of internal
CANopen data or add new control logic tailored to specific industry applications.

CANopen Predefined Connection Set

CANopen defines a mandatory default identifier (CAN-ID) allocation table. The identifiers
are available in the pre-operational state and can be modified through dynamic allocation.
CANopen devices must provide corresponding identifiers for the communication objects
they support. The predefined connection set includes four Receive-PDOs, four Transmit-
PDOs, one SDO (occupying two CAN-IDs), one emergency object, and one Node-Error-
Control ID. It also supports the NMT-Module-Control service that does not require
acknowledgment, as well as broadcast for SYNC and Time Stamp objects.
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Table 8-1 CANopen predefined connection set

Broadcast Objects in the CANopen Predefined Master-Slave Connection Set

Communication

Communication

Object Param. COB-ID Parameter Index in
oD
Network
management 0000 000H i
Synchronization 1005H, 1006H, and
object 0001 080H 1007H
Emergency message | 0010 100H 1012H and 1013H

Peer Objects in the CANopen Predefined Master-Slave Connection Set

Communication

Communication

Object Param. COB-ID Parameter Index in
oD

Emergency 0001 081H to OFFH 1024H and 1015H
Transmit-PDO1 0011 181H to 1FFH 1800H
Receive-RDO1 0100 201H to 27FH 1400H
Transmit-TDO2 0101 281H to 2FFH 1801H
Receive-RDO2 0110 301H to 37FH 1401H
Transmit-TDO3 0111 381H to 3FFH 1802H
Receive-RDO3 1000 401H to 47FH 1402H
Transmit-TDO4 1001 481H to 4FFH 1803H
Receive-RDO4 1010 501H to 57FH 1403H
(Tsfrzse?;'t'SDo 1011 581H to 5FFH 1200H
Receive-SDO (client) | 1100 601H to 67FH 1200H
Network
management error | 1110 T701H to 77FH 1016H to 1017H

control

8.2.3 SDO Data

SDO is mainly used by the CANopen master station to read/write parameters of slave
nodes. The data format sent by the master station is shown in the following table. For both

read and write operations, the parameter address must be incremented by 1. For example,

to write to parameter address 194, the actual address to operate on is 194 +1 =195

(0x00C3).
Table 8-2 Transmit-SDO for read operation
CAN Frame CANopen Data Description
COB-ID CAN frame header | 0x600 + Node-ID
DLC Length 8
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CAN Frame CANopen Data Description
DATAO Read command 0x40
code
DATAL Low-order byte of High-order byte of parameter address
index
DATA2 High-order byte of | 0x20
index
DATA3 Sub-index Low-order byte of parameter address
DATA4 Reserved -
DATA5 Reserved -
DATA6 Reserved -
DATAT Reserved -
Table 8-3 AC drive response to read operation
CAN Frame CANopen Data Description
COB-ID CAN frame header | 0x580 + Node-ID
DLC Length 8
DATAO Response command | Success: 0x4B; error: 0x80
DATA1 Low-order byte of High-order byte of parameter address
index
DATA2 High-order byte of | 0x20
index
DATA3 Sub-index Low-order byte of parameter address
DATA4 Low-order byte of -
data
DATA5 High-order byte of |-
data
DATA6 Error code -
o 0: Success
DATAT « Other: Error )
Table 8-4 Transmit-SDO for write operation
CAN Frame CANopen Data Description
COB-ID CAN frame header 0x600 + Node-ID
DLC Length 8
DATAO Write command 0x2B
code
DATAL Low-order byte of High-order byte of parameter address
index
DATA2 High-order byte of | 0x20

index
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CAN Frame CANopen Data Description
DATA3 Sub-index Low-order byte of parameter address
DATA4 Low-order byte of -
data
DATAS5 High-order byteof |-
data
DATA6 Reserved -
DATAT Reserved -

Table 8-5 AC drive response to write operation

CAN Frame CANopen Data Description

COB-ID CAN frame header 0x580 + Node-ID

DLC Length 8

DATAO Response command | Success: 0x60; error: 0x80

DATAL Low-order byte of High-order byte of parameter address
index

DATA2 High-order byte of | 0x20
index

DATA3 Sub-index Low-order byte of parameter address

8.3 Hardware Configuration

8.3.1 Module Introduction

Appearance

HCAN-
‘ Gl
[Novance [l

Figure 8-1 Appearance of the HCAN-10
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Nameplate and model

HCAN-10
®© @
@ Product code 1 @ Product code 2
HCAN: CAN bus adapter 10: CANopen bus adapter

MODEL: HCAN-10
XXXXXXXXXXXXXXXX

S/N:
(AR AR

Suzhou Inovance Technology Co., Ltd.

Components
®
®
Figure 8-3 HCAN-10 diagram
No. Name Description
@ Fixing screw Fastens the module to the HCU control module to
ensure proper connection of the PE layer
Bus
@ communica CANopen bus communication terminal
tion terminal
® Reslstor DIP CAN bus termination resistor
switch
Heat
@ dissipation Dissipates heat
hole
® _Stafcus Indicates module running status
indicator
® Snap-fitjoint | Fastens the module
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No.

Name Description
. Implements electrical connection to the HCU control
Slot terminal
module
Nameplate Includes the HCAN-10 module model number and serial
number
. Aligns the HCAN-10 module with the HCU control
® Guide post module for easy installation
Outline dimensions
73 31.6
6.35 23.6
= ED S—
o | o= ©
© ©
] (=)
C
M3/| —

Figure 8-4 Outline dimensions (unit: mm)

8.3.2 Communication Port

= . INOBUS
=7 51~  MODULE
vV 6T FIELDBUS

Figure 8-5 Terminal assignment
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Terminal Pin Name Wiring Description
Connect this
X1-1 PE pin to the
shield. Recommended cable: 4-conductor
X1-2 CANH } i shielded twisted pair cable, with a
X1-3 CANL Twisted pair cross-sectional area of 0.3 mm? to 2.0
Connectthis | ™™
X1-4 CGND onnect this
pin.
S1-1 DIP switch 1 - Termination resistor selection.
S1-2 DIP switch 2 - The termination resistor is connected
when S1-1 and S1-2 both are set to
ON.

Terminal wiring:
<50 mm

CGND| +- Crimp the two wires together.

g
e e |
B: —— / 7

CANH

PE [ K ﬁ?

Twist the shields into one.  Connect the arcing ring
to the cabinet sheet metal.

Figure 8-6 Cable

8.3.3 Networking Topology

The CAN bus supports a maximum of 63 nodes (excluding the master). The following figure
shows the networking. The termination resistors of the master and the last node must be

set to ON.
Maximum of 63 slaves

HCU-XX HCU-XX
HCAN-10 HCAN-10

Master M

-

BN ‘ ‘ Grounding wire ll l
1200l NOOCOLOLOSOCOLOPAPOPOSONALOOSOLOSOCoL000s0oo” (] 1200
/ AN

L

Figure 8-7 Networking diagram
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8.4

The transmission distance of the CAN bus is directly related to the baud rate and the
communication cable. The following table shows the relationship between the maximum

bus length and the baud rate. This table is for reference only and the actual data may vary

with cable impedance.

Table 8-6 CAN transmission distance

No. Transmission Rate Number of Nodes Cable Gauge
Distance
1 25m 1 Mbps 64 0.34 mm?
2 95m 500 kbps 64 0.34 mm?
3 560 m 100 kbps 64 0.50 mm?
4 1100 m 50 kbps 64 0.75 mm?
Communication Parameters
Table 8-7 HCAN-10 module parameters
Param. Definition Default Setpoint Description
1-00 FBA-A matching bus 0 3: CANopen Use either of these
n- type module parameter to select
the communication
module type. Do not
set both adapters to
FBA-B matching bus 3: CANopen the same
n2-00 type 0 module communication
module to avoid
communication
errors.
0: Disable
1: Expansion
slot1_1
2: Expansion
slot1_2
3: Expansion
slot1_3 Select .
n14-00 | SLOT selection 0 4: Expansion elect an expansion
slot as needed.
slot2_1
5: Expansion
slot2_2
6: Expansion
slot2_3
T: Expansion
slot3_1
n12-01 Module online/offline 0 0: Ofﬂ!ne )
state 1: Online
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Param. Definition Default Setpoint Description
This parameter sets
the local node

n14-02 CANopen node address |1 0to 63 addre§s. The value
range is 1 to 63, and
0 indicates an invalid
address.
0: 20 kbps
1: 50 kbps
2:100 kbps This parameter sets
n14-03 CANopen baud rate 5 3:125 kbps the CAN network
4:250 kbps baud rate.
5: 500 kbps
6: 1 Mbps
When this function is
enabled, the drive
nla.o7 | AutoenteringOPupon | 0: Disable automatically sends
power-on 1: Enable data to the master
station upon power-
on.
Transmitting bpot-_up 0: Disable
n14-08 upon communication 0 -
. 1: Enable
timeout
n14-09 Fommunication timeout 0.0 0.0 to 60.0 )
interval

Configuration Procedure

Follow these steps to configure the HCAN-10 module:

1. Set the HCAN-10 module parameters.

2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the CANopen module type; otherwise, a communication error will occur.

3. Set the bus type of the selected fieldbus adapter to CANopen module.

4. After parameter configuration, power on the HCU again. If all the three status indicators
on the HCAN-10 module are solid green, it indicates normal communication between the
master and slave stations.
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9

9.1

9.2

9.2.1

Modbus TCP Communication

Overview

The HMBT-10 Modbus TCP adapter module complies with the internationally recognized
Modbus TCP industrial Ethernet standard. The HMBT-10 can be used on MD880 series AC
drives to turn the drive into a Modbus TCP slave controlled by the Modbus TCP master. This
improves the communication efficiency of the system and enriches the networking
functions of the MD880 series drives
Features:
e Supports switch networking instead of router networking.
e Supports up to two Modbus TCP client connections, with a minimum communication
cycle of 6 ms, or 12 ms when two clients are connected.
e Supports reading of up to 123 parameters in a single operation.
Supports networking of up to 253 devices.
Supports up to 100 m transmission distance between the module and the switch.

Protocol Introduction

Modbus TCP Communication Introduction

The Modbus TCP protocol adds an MBAP header based on the RTU protocol. As TCP is a
reliable-connection-based service, it does not need the CRC check code used in the RTU
protocol. Therefore, Modbus TCP does not include a CRC check code.

Comparison of Modbus RTU and Modbus TCP read commands:

MBAP Address Register | Number of
Type Param. . CRC
Header Code Address Registers
RTU None 01 03 01 8E 00 04 25DE
000000000
TCP 006 00 None 03 018E 0004 None

Command meaning: Read four registers starting from register address 0x18E on the module
with address code 01.

Comparison of Modbus RTU and Modbus TCP write commands:
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Number
MBAP | Address Register Data
Type Param. . Body CRC
Header | Code Address | Regis | Length
ters
RTU None 01 10 01 8E 0001 02 0000 A8 7E
0000000
TCP 000090 None 10 018E 0001 02 0000 None

9.2.2 Modbus-Specific Parameters

Control through continuous addresses

The Modbus RTU and Modbus TCP support writing of process data n1-68 to n1-83 (n2-68 to
n2-83). After converted by communication base values of n1-36 to n1-51 (n2-36 to n2-51),
the process data is updated to the corresponding connector U5-44 to U5-59 (U5-60 to U5-

75).

Fieldbus adapter A:

Write A
Address Name Description
Parameter
Written through Modbus,
[Process data input 1] | converted by the base value of
33807 nl-68 Data display n1-36, and updated to connector
U5-44
Written through Modbus,
[Process datainput2] | converted by the base value of
33808 nl-69 Data display n1-37, and updated to connector
U5-45
Written through Modbus,
[Process data input 3] | converted by the base value of
33809 n1-70 Data display n1-38, and updated to connector
U5-46
Written through Modbus,
[Process data input4] | converted by the base value of
33810 ni-71 Data display n1-39, and updated to connector
U5-47
Written through Modbus,
[Process data input 5] converted by the base value of
33811 ni-12 Data display n1-40, and updated to connector
U5-48
Written through Modbus,
[Process data input 6] | converted by the base value of
33812 nl-73 Data display nl-41, and updated to connector
U5-49
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Write i
Address Name Description
Parameter
Written through Modbus,
[Process datainput 7] | converted by the base value of
33813 nl-74 Data display nl-42, and updated to connector
U5-50
Written through Modbus,
33814 175 [Process data input 8] converted by the base value of
Data display nl1-43, and updated to connector
U5-51
Written through Modbus,
[Process data input 9] | converted by the base value of
33815 nl-76 Data display nl-44, and updated to connector
U5-52
Written through Modbus,
[Process data input 10] | converted by the base value of
33816 nl-r7 Data display n1-45, and updated to connector
U5-53
Written through Modbus,
[Process data input 11] | converted by the base value of
33817 nl-78 Data display n1-46, and updated to connector
U5-54
Written through Modbus,
[Process data input 12] | converted by the base value of
33818 nl-79 Data display n1-47, and updated to connector
U5-55
Written through Modbus,
[Process data input 13] | converted by the base value of
33819 nl-80 Data display n1-48, and updated to connector
U5-56
Written through Modbus,
[Process data input 14] | converted by the base value of
33820 nl-81 Data display n1-49, and updated to connector
U5-57
Written through Modbus,
[Process data input 15] | converted by the base value of
33821 n1-82 Data display n1-50, and updated to connector
U5-58
Written through Modbus,
[Process data input 16] | converted by the base value of
33822 nl-83 Data display nl-51, and updated to connector
U5-59

Fieldbus adapter B
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Write

Address Name Description
Parameter
Written through Modbus,
[Process data input 1] | converted by the base value of
33839 n2-68 Data display n2-36, and updated to connector
U5-60
Written through Modbus,
[Process datainput 2] | converted by the base value of
33840 n2-69 Data display n2-37, and updated to connector
U5-61
Written through Modbus,
[Process data input 3] | converted by the base value of
33841 n2-70 Data display n2-38, and updated to connector
U5-62
Written through Modbus,
[Process data input4] | converted by the base value of
33842 n2-71 Data display n2-39, and updated to connector
U5-63
Written through Modbus,
[Process data input 5] converted by the base value of
R n2-72 Data display n2-40, and updated to connector
U5-64
Written through Modbus,
[Process data input 6] | converted by the base value of
33844 n2-73 Data display n2-41, and updated to connector
U5-65
Written through Modbus,
[Process datainput 7] | converted by the base value of
33845 n2-74 Data display n2-42, and updated to connector
U5-66
Written through Modbus,
[Process data input 8] | converted by the base value of
33846 n2-75 Data display n2-43, and updated to connector
U5-67
Written through Modbus,
[Process data input 9] converted by the base value of
33847 n2-76 Data display n2-44, and updated to connector
U5-68
Written through Modbus,
[Process data input 10] | converted by the base value of
33848 n2-77 Data display n2-45, and updated to connector
U5-69
Written through Modbus,
33849 12-78 [Process data input 11] | converted by the base value of

Data display

n2-46, and updated to connector
U5-70
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Write .
Address Name Description
Parameter
Written through Modbus,
[Process data input 12] | converted by the base value of
33850 n2-79 Data display n2-47, and updated to connector
U5-71
Written through Modbus,
[Process data input 13] | converted by the base value of
33851 n2-80 Data display n2-48, and updated to connector
U5-72
Written through Modbus,
[Process data input 14] | converted by the base value of
33852 n2-81 Data display n2-49, and updated to connector
U5-73
Written through Modbus,
[Process data input 15] | converted by the base value of
33853 n2-82 Data display n2-50, and updated to connector
U5-74
Written through Modbus,
[Process data input 16] | converted by the base value of
33854 n2-83 Data display n2-51, and updated to connector
U5-75

For more information on using continuous addresses as the start, stop, and reset command
sources of the drive through the Modbus, see the "Use of PZD1" section in the MD880 Series
AC Drive Commissioning Guide (HCU-50S, HCU-50S-CS, HCU-51S, and HCU-515-CS).

Control through special addresses

To start/stop the MD880 drive through Modbus communication, the HCU-50S/51S provides
several special communication addresses for accessing Modbus, and updates the written

data to a specific connector for reading the source parameters. As specified by the Modbus

communication protocol, parameters are read and written directly through the
communication address and no process data will be produced. However, b0-01/b2-01 of
the OFF1 source is not allowed to be set to 1 to start the drive and a connector data must

be selected.

Note

Addresses of the following connectors are read-only in the software tool. Write operations
can only be performed using the addresses specified in the following table.
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Written to .
Address Name Description
Connector
Values: 0 and 1. Recommended
Start/Stop command
34196 Ul1-75 /Stop for user-defined OFF1
(Modbus)
command.
Modbus communication
34230 U5-40 setting value 1
Modb oot Value range: —32768 to +32767
odbus communication
34231 Us-41 setting value 2
Value range: =23 to 231 - 1.
Suitable for high-precision
o U550 Modbus communication s?eﬁd Zettlng. Thet high 16 bits
- double-word setpoint of the data are written to
address 34232, whereas the low
16 bits are written to address
34233.
Note

<1>: This address is only applicable to the HCU-50/51 and HCU-505/51S series.

9.3

9.3.1 Module Introduction

Appearance

Hardware Configuration

H
J MBT-10

Figure 9-1 Appearance of the HMBT-10
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Model and nameplate

@ Product code 1
HMBT: Modbus TCP adapter module 10: Version number

Components

HMBT-10
@ @

@ Product code 2

MODEL: HMBT-10

S/N:
[l

XXXXXXXXXXXXXXXX

Suzhou Inovance Technology Co., Ltd.

Figure 9-3 Product diagram

Table 9-1 Interfaces

No. Name Description
Heat

©) dissipation Dissipates heat
hole

@ Fixing screw Fastens the module to the HCU control module to

& ensure proper connection of the PE layer

Modbus TCP

® communica Standard Ethernet RJ45 communication terminal
tion terminal
X1

® .Stajtus Indicates module and bus running status
indicator
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No. Name Description
® Snap-fitjoint | Fastens the module
® Slot terminal Implements electrical connection to the HCU control
module
@ Guide post Aligns the HMBT-10 module with the HCU control
P module for easy installation
Outline dimensions
73 31.6
6.35 23.6
= ED a—
o | [ ©
9 ©
=)
C
M3/ —

Figure 9-4 Outline dimensions (unit: mm)

9.3.2 Networking Topology

The HMBT-10 module uses a standard Ethernet RJ45 socket to connect to the PLC master.
Its pin signal assignment is consistent with standard Ethernet pins, and both crossover and
straight-through cable routing methods can be used.

-89-



Modbus TCP Communication

Single-module networking

Figure 9-5 Single-module networking topology

Table 9-2 Elements in single-module networking

Name

HCU control module

HMBT-10 industrial Ethernet module

® ©|o|F

Network cable (It is recommended to use shielded Cat 5e Ethernet
cable, and the registered jack used for crimping must have a metal shell
for earth screen protection.)

®

PLC master
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Multi-module networking
Maximum of 253 slaves supported

Figure 9-6 Multi-module networking topology

Table 9-3 Elements in multi-module networking

HCU control module

HMBT-10 industrial Ethernet module

Network cable (It is recommended to use shielded Cat 5e Ethernet
cable, and the registered jack used for crimping must have a metal shell
for earth screen protection.)

@ Switch

® PLC master

@O
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9.4 Communication Parameters

Table 9-4 HMBT-10 module parameters

Param. Definition Default Setpoint Description
FBA-A matching bus 9: Customizeq Use either of these
nl-00 t 0 communication | parameter to select
ype o
module the communication
module type. Do not
. set both adapters to
FBA-B matching bus % Custon.*nze.d the same
n2-00 type 0 communication communication
module module to avoid
communication errors.
0: Disable
1: Expansion slot
11
2: Expansion slot
1.2
3: Expansion slot
13 .
n18-00 SLOT selection 0 4: Expansion slot Select an expansion
21 slot as needed.
5: Expansion slot
2.2
6: Expansion slot
2.3
7: Expansion slot
3.1
n18-01 Module online/offline 0 0: Offline )
state 1: Online
Upon correct
18-02 Expansion slot 0 0: No expansion | configuration, this
module type card parameter shows "116:
ModBus TCP Module".
Customized If this parz.ameter is not
n18-03 communication 0 116 set or set mcorrectly,
module ID setting the expansion card
status will be offline.
n1g-11to | Customized
communication card | Reserved |- -
nig-13 parameters 1 to 3
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Param. Definition Default Setpoint Description
Specifies
the IP
- address
n18-14 to E(L)Jrsrf;nl]:iigtion card | Of the Value range: 0 to | Use and set this
n18-17 parameters 4 to 7 Modbus | 255 parameter as needed.
TCP
communi
cation
Specifies
the
subnet
nl8-18 to E;Jr?wtgwrzlnziijtion card EZSk of Value range: 0 to | Use and set this
nls8-21 parameters 8 to 11 Modbus 255 parameter as needed.
TCP
communi
cation
Specifies
the
. ateway
nl18-22 to Customlz.ed . gf the Value range: 0 to | Use and set this
communication card
n18-25 parameters 12 to 15 Modbus | 255 parameter as needed.
TCP
communi
cation
Customized
nl8-26 communication card | Reserved |- -
parameter 16
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Param.

Definition

Default

Setpoint

Description

nl8-27

Customized
communication card
parameter 17

Specifies
the
timeout
interval
for
receiving
the
Modbus
TCP data
in the
unit of
100 ms.
When this
parame
teris set
to 0, the
timeout
detection
is
disabled.

Use and set this
parameter as needed.

nl18-28

Customized
communication card
parameter 18

Reserved
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Table 9-5 IP address configuration example

Param.

Definition

Default

Category

nl8-14

Customized
communication card
parameter 4

192

nl8-15

Customized
communication card
parameter 5

168

nl8-16

Customized
communication card
parameter 6

IP address

nl8-17

Customized
communication card
parameter 7

nl8-18

Customized
communication card
parameter 8

255

nl8-19

Customized
communication card
parameter 9

255

n18-20

Customized
communication card
parameter 10

255

Subnet mask

nl8-21

Customized
communication card
parameter 11

nl8-22

Customized
communication card
parameter 12

192

nl8-23

n18-24

Customized
communication card
parameter 13

Customized
communication card
parameter 14

168

Gateway

nl8-25

Customized
communication card
parameter 15

9.5 Configuration Procedure

Follow these steps to configure the HMBT-10 module:

1. Set the HMBT-10 module parameters.
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2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the customized communication module type; otherwise, a communication error will
occur.

3. Set the bus type of the selected fieldbus adapter to customized communication module.

4. After parameter configuration, power on the HCU again. If all the three status indicators
on the HMBT-10 module are solid green, it indicates normal communication between the
master and slave stations. If the FIELDBUS indicator is flashing green, it indicates data
exchange between the master and slave stations.
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10 EtherCAT Communication

10.1 Overview

The HETC-10 EtherCAT industrial Ethernet bus slave module complies with the
internationally recognized EtherCAT industrial Ethernet standard. The HETC-10 can be used
on MD880 series AC drives to turn the drive into an EtherCAT slave controlled by the
EtherCAT master. This improves the communication efficiency of the system and enriches
the networking functions of the MD880 series drives.

Features:

e Passed the Conformance Test Tool (CTT) test.

e Supports up to 16 RXPDOs and 16 TXPDOs, and supports dynamic configuration of
PDOs.

Supports DC synchronous clock mode.

Supports CoE protocol (PDO+SDO).

Features a minimum DC cycle of 250 ps (standard version).

Supports multiple types of topologies including chain, bus, tree, and star topologies.
Directly installed in the expansion slot of the HCU control module, requiring no external

power supply.

10.2 Protocol Introduction

10.2.1EtherCAT Protocol Introduction

EtherCAT, short for Ethernet Control Automation Technology, is a real-time Ethernet

technology developed by the German company Beckhoff. EtherCAT is based on standard
Ethernet frame transmission, with a single frame capable of carrying up to 1486 bytes of
data. This gives EtherCAT a significant advantage in terms of data transmission capacity.

e EtherCAT supports almost all types of topologies, including star, linear, tree, and daisy-
chain topologies, and accommodates various communication media such as electrical
cables and optical fiber.

e EtherCAT supports hot-swapping, ensuring flexibility in device connectivity.

e EtherCAT has virtually no device capacity limit, supporting up to 65,535 slave devices,
eliminating the need for switches in the network. Data can reach each slave station
directly through the topology structure.

10.2.2PDO Data

The MD880 transmits data according to the selected transmission format of PZD with
different length. The types of transmission formats supported depend on the xml file. The
MD880 supports a maximum of 16 parameters to be written periodically, and a maximum of
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16 parameters to be read periodically. You can add or delete parameters to be written or
read in the device configuration as required.

10.2.3SDO Data
EtherCAT service data object (SDO) is used to transfer non-cyclic data, such as
communication parameter configurations and drive running parameter configurations.

The CANopen over EtherCAT (CoE) service types include: emergency event message, SDO
request, SDO response, TxPDO, RxPDO, remote TxPDO transmit request, remote RxPDO
transmit request, and SDO information.

The SDO data can be used to read or write a single parameter of the MD880.
10.3 Hardware Configuration

10.3.1Module Introduction

Appearance

""’, -~

L
,,.\ - -
heLs @)
Woouie (@
[’ . FeLoes @
HIEEITC»10
therCAT 1
M=okt ,

////
S

Figure 10-1 Appearance of the HETC-10

Model and nameplate

HETC-10
®© @
@ Product code 1 @ Product code 2
HETC: EtherCAT industrial bus module 10: Standard version
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MODEL: HETC-10
S/N: XXX

XXXXXXXXXXXXXXXX
h [ d

Suzhou Inovance Technology Co., Ltd.

Components

Figure 10-3 Product diagram

Table 10-1 Interfaces

No. Name Description
Heat
@® dissipation Dissipates heat
hole
. Fastens the module to the HCU control module to
@ Fixing screw .
ensure proper connection of the PE layer
EtherCAT
® c.ommum'ca Communication input terminal
tion terminal
X1
EtherCAT
@ c.ommum'ca Communication output terminal
tion terminal
X2
® _Stajcus Indicates module and bus running status
indicator
® Snap-fitjoint | Fastens the module
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No. Name Description
@ Slot terminal Implements electrical connection to the HCU control
module
. Aligns the HETC-10 module with the HCU control
Guide post module for easy installation
Outline dimensions
73 31.6
6.35 23.6
o == —) P—
Sl —
— ©
2 [ L
©
r’@ =
C
M3/

Figure 10-4 Outline dimensions (unit: mm)

10.3.2Networking Topology

EtherCAT supports various topology structures, including chain, bus, tree, and star types.
This section describes the chain and star types.
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Chain networking

Maximum of 64 slaves supported

HCU HCU HCU
@ @ @
HETC-10 HETC-10 HETC-10
|
‘ @ @ @
o o o
X1 X2 X1 X2 X1 X2
© ® EtherCAT ®
e o o

[ -]

(@) PLC maste
Figure 10-5 EtherCAT chain networking topology
Table 10-2 Elements in chain networking
No. Name
O HCU control module
@ HETC-10 industrial Ethernet module
Network cable (It is recommended to use shielded Cat 5e Ethernet
® cable, and the registered jack used for crimping must have a metal shell
for earth screen protection.)
@ PLC master
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Star networking

HCU

Maximum of 64 slaves supported

~__ HETC-10 v
-
‘ ©)
HCU HCU
@ X1 X2 @
HETC-10 HETC-10
|
| @ ® e o o
X1 X2
| © |
| EtherCAT-specific
® splitter ®
®
[ ]
(@) PLC master
Figure 10-6 Star networking topology
Table 10-3 Elements in star networking
No. Name
@ HCU control module
@ HETC-10 industrial Ethernet module
Network cable (It is recommended to use shielded Cat 5e Ethernet
® cable, and the registered jack used for crimping must have a metal shell
for earth screen protection.)
@ PLC master
® EtherCAT-specific splitter
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10.4 Communication Parameters

Table 10-4 HETC-10 module parameters

Param. Definition Default Setpoint Description
FBA-A matching bus 5: EtherCAT Use either of
nl1-00 0
type module these parameter
to select the
communication
module type. Do
not set both
1200 FBA-B matching bus 0 5: EtherCAT adapters to the
type module same
communication
module to avoid
communication
errors.
0: Disable
1: Expansion slot
1.1
2: Expansion slot
1.2
3: Expansion slot
13 Select an
n14-00 SLOT selection 0 4: Expansion slot | expansion slot as
2.1 needed.
5: Expansion slot
2.2
6: Expansion slot
2.3
7: Expansion slot
3.1
Module online/ 0: Offline
n14-01 offline state 0 1: Online i
ni40y | EthercATslave 1 0 to 65535 -
name
nl4-03 EtherCAT slave alias |1 0 to 65535 -
Number of
synchronization
nl4-04 interrupts allowed 4 41020 )
by EtherCAT
nia-06 | Alias setting function | | 2 ZEE E§ E(l;s‘;o‘j’ i
switch
controller master
nl4-11 | CortlOreceive 1, 0t0 65535 -
error count
n41p | PortiOinvalid 0 0 to 65535 -
frame count
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Param. Definition Default Setpoint Description

ni4-13 | PortiOforward 0 to 65535 -
error limit

n14-14 PD'I and processing 0 0 to 65535 )
unit error count

n14-15 Port 1_0 link loss 0 0 t0 65535 )
count
Synchronization

N1416 | ool loss count 0 0 to 65535 -

nl4-17 | Applicationlayer |, 0 to 65535 -
fault code

n14-18 State.machme and 0 0 to 65535 i
port link state
InoBus scheduling

nl4-22 period 1000 500 to 1000 -

10.5 Configuration Procedure

Follow these steps to configure the HETC-10 module:

1. Set the HETC-10 module parameters.

2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the EtherCAT module type; otherwise, a communication error will occur.

3. Set the bus type of the selected fieldbus adapter to EtherCAT module.

4. After parameter configuration, power on the HCU again. If all the three status indicators
on the HETC-10 module are solid green, it indicates normal communication between the
master and slave stations.
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11 EtherNet/IP Communication

11.1 Overview

e The HEIP-10 EtherNet/IP fieldbus adapter is a bus communication module for the
MD880 series. It complies with the internationally recognized EtherNet/IP bus standard
and features high efficiency, flexible topology, and easy operation.

o When used on the MD88O0 series drives, the HEIP-10 turns the drive into a fieldbus slave
controlled by the fieldbus master. This improves the communication efficiency and
implement drive networking functions.

e To use the HEIP-10 with the MD88O0 series AC drive, you need to configure relevant
parameters on the AC drive. (The configuration principles for fieldbus adapters are the
same, and this guide illustrates the configuration using fieldbus adapter A as an
example.) First, modify the fieldbus adapter type in the AC drive software tool by setting
parameter n1-00 to "12: EtherNet/IP card", and enable n41-00 for the corresponding
slot. Then, verify the card connection by checking parameters A2-24 to A2-37 based on
the slot position. The EDS file for the HEIP-10 module is named "MD880_EIP_V1.02.eds";
ensure the EDS version you use is V1.02 or later.

e This guide is only applicable to the MD880 series AC drive. If you need to use this
expansion card with other AC drives, consult with Inovance technical support.

11.2 Protocol Introduction

11.2.11/0 Messages

The HEIP-10 supports 32 I/O messages for data transmission, of which 16 are master-to-
slave messages and 16 are slave-to-master messages.

The 1/0 messages enable the master station to modify and read AC drive data in real time
and exchange data with the AC drive periodically. Data communication addresses are
directly configured by the AC drive.

Specifically, the I/0O messages enable real-time exchange of function parameters and
monitoring parameters between the AC drive and the EtherNet/IP master station. Periodic
monitoring parameters can be configured through the AC drive. The /O messages are used
for periodic data exchange between the master station and the AC drive, as described in the
following table.

Data Flow Description Message

I/O messages from the master | Modifies AC drive function

station (O->T) parameters in real time OutputI/O messages 0-15

I/0 messages from the AC drive | Reads AC drive function

(T->0) parameters in real time Input 1/0 messages 0-15
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11.2.2Data Sent by the Master Station

The following table describes the data sent by the master station.

I/0 Messages Sent by the Master Station

Real-time modification of parameter values. You can
configure the data as needed. For details about the
configuration, see the data configuration for 1/0
messages.

I/O messages 0-15

11.2.3Data Returned by the AC drive

The following table describes the data returned by the AC drive.

I/O Messages Returned by the AC Drive

Monitoring parameter values (U group). You can
configure the U group connectors to correspond to 1/0
I/O messages 0-15 messages 0-15 as needed. For details about the
configuration, see the data configuration for I/O
messages.

11.3 Hardware Configuration

11.3.1Module Introduction

Appearance

-
A
E
WOEUS (<)
‘ Mooy, o
FiLogyg o
Big
b

Figure 11-1 Appearance of the HEIP-10
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Model and nameplate

HEIP-10
® @
@ Product code 1 @ Product code 2
HEIP: EtherNet/IP adapter module 10: Version number

MODEL: HEIP-10

S/N: XXXXXXXXXKKXXXXK ) .

Suzhou Inovance Technology Co., Ltd.

Figure 11-2 Nameplate

Components

Figure 11-3 Product diagram

Table 11-1 Interfaces

No. Name Description

Heat
® dissipation Dissipates heat

hole

. Fastens the module to the HCU control module to
@ Fixing screw .
ensure proper connection of the PE layer

Communica
® tion terminal Communication terminal 1

X1

Communica
®@ tion terminal Communication terminal 2

X2
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No. Name Description
® MAC address Indicates local MAC address
label
® ,Sta,tus Indicates module and bus running status
indicator
@ Snap-fitjoint | Fastens the module
Slot terminal Implements electrical connection to the HCU control
module
. Aligns the HEIP-10 module with the HCU control
® Guide post module for easy installation
Outline dimensions
73 31.6
6.35 23.6
S I —— [ P—!
S I (—
= @
2 [ —— L
&)
r/@ =
C
M3/ -

Figure 11-4 Outline dimensions (unit: mm)

11.3.2Networking Topology

EtherNet/IP supports a variety of topologies, including bus, star, and tree topologies.
Diversified networking modes can be implemented by using switches.
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Electrical connection for chain networking
Maximum of 127 slaves supported

Figure 11-5 Diagram of electrical connection for chain networking

Table 11-2 Electrical connection for chain networking

HCU control module
HEIP-10 industrial Ethernet module

Network cable (It is recommended to use shielded Cat 5e Ethernet cable, and
the registered jack used for crimping must have a metal shell for earth screen
protection.)

EtherNet/IP master

® © O
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Electrical connection for star networking

O] O}

Figure 11-6 Diagram of electrical connection for star networking

Table 11-3 Electrical connection for star networking

No. Name

Network cable (It is recommended to use shielded Cat 5e Ethernet cable, and
the registered jack used for crimping must have a metal shell for earth screen
protection.)

HCU control module

HEIP-10 industrial Ethernet module
EtherNet/IP master

Switch

©@®oe ©

11.4 Communication Parameters

Setting the AC drive communication card type

After powering on the AC drive, you need to set n1-00 (FBA-A matching bus type) or n2-00
(FBA-B matching bus type) and n41-00 (card slot selection) for the HEIP-10 to communicate
normally with the AC drive. This section uses fieldbus adapter A as an example.
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Value . .
Param. Name Setpoint Meaning
Range
Sets the bus
n1-00 FBA-A matching bus type | 0to 12 12: EtherNet/IP | type to
EtherNet/IP.
Enables the slot
(dependent on
£ . d slot the slot
n41-00 xlpart1'5|on cardsio Oto7 7 position; this
selection guide uses
SLOT3 as an
example).
Setting the HEIP-10 module IP address
Set the following parameters of the expansion card.
Param. Name Value Range Meaning
Enables/Disables DHCP for the
0: Disable DHCP EtherNet/IP expansion card.
n41-02 DHCP enable 1: Elsabl eDHCP When DHCP is enabled, the
- Enable following IP address
parameters are invalid.
n41-03 1to 254
n41-04 and n41- Sets the IP address of the
05 IP address 0to254 EtherNet/IP expansion card.
n41-06 0 to 253
Subnet mask Sets the subnet mask of the
n41-07 to n41-10 address 0t0255 EtherNet/IP expansion card.
Sets the gateway address of
n41-11to n41-14 | Gateway address |0 to 254 the EtherNet/IP expansion

card.

The IP address can be a static one or dynamic one assigned by DHCP function.

o The DHCP mode is set through n41-02.
e The static IP address is set through parameters n41-03 to n41-06.

For example, to configure a static IP address as 192.168.0.11, subnet mask as 255.255.255.0,

and gateway as 192.168.0.1, set the parameters as follows:

Param. Function Setpoint
n41-02 DHCP enable 0
n41-03 IP address 1 192
n41-04 IP address 2 168
n41-05 IP address 3 0
n41-06 IP address 4 11
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Param. Function Setpoint

n41-07 Subnet mask 255
address 1

n41-08 Subnet mask 255
address 2

n41-09 Subnet mask 255
address 3

n41-10 Subnet mask 0
address 4

n41-11 Gateway address | 192
1

n41-12 Gateway address | 168
2

n41-13 Gateway address |0
3

n41-14 Gateway address |1
4

When using the DHCP BOOTP function, you can check the MAC address by:

o Checking the MAC address label on the expansion card.
o Checking the AC drive parameters n41-15 to n41-20.

Note

By default, after the communication card is powered on, parameters n41-15 to n41-20 dis-
play the corresponding MAC address.

The expansion card also supports IP address conflict detection. When the IP address of this
card is the same as that of another device in the network, the MODULE indicator becomes
red and steady ON, and fault code 67-13 or 68-13 is reported. There are three IP address
conflict scenarios, as described in the following table.
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No.

Scenario

Symptom Solution

Both devices support IP
address conflict
detection. The two
devices are powered on
or connected to the
network non-
simultaneously.

o If the two devices are
adjacent to each other,
both devices enter IP
address conflict mode.

o If not adjacent, the
device that is powered
on or connected to the
network later enters IP
address conflict mode.

Both devices support IP
address conflict
detection. The two
devices are powered on
or connected to the

network simultaneously.

Both devices enter IP
address conflict mode
simultaneously.

Check the IP address
settings and modify the
duplicate IP address.

One device supports IP
conflict detection,
whereas the other does
not.

Regardless of power-on
order, the device that
does not support IP
address conflict
detection will occupy the
|IP address, whereas the
device that supports IP
address conflict
detection will enter
conflict mode.

Note

« The expansion card actively detects conflicts during power-on and DHCP IP
allocation, and then switches to passive detection.

o Ifan IP address conflict occurs during DHCP allocation, the IP address cannot be
successfully assigned.

Viewing data in AC drive communication card parameters

Table 11-4 HEIP-10 module parameters

Param. Name Value Range Description
n41-15 MAC address 1 0to 255 MAC address of the expansion
card
n41-16 MAC address 2 0to 255 MAC address of the expansion
card
n41-17 MAC address 3 0to 255 MAC address of the expansion
card
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Param. Name Value Range Description
n41-18 MAC address 4 0to 255 MAC address of the expansion
card
n41-19 MAC address 5 0to 255 MAC address of the expansion
card
n41-20 MAC address 6 0to 255 MAC address of the expansion
card

11.5 Configuration Procedure

Follow these steps to configure the HEIP-10 module:

1. Set the HEIP-10 module parameters.

2. Select either fieldbus adapter A or fieldbus adapter B. Do not set both fieldbus adapters
to the EtherNet/IP module type; otherwise, a communication error will occur.

3. Set the bus type of the selected fieldbus adapter to EtherNet/IP module.

4. After parameter configuration, power on the HCU again. If all the three status indicators
on the HEIP-10 module are solid green, it indicates normal communication between the
master and slave stations.
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12 Examples for Communication Settings

12.1 PROFIBUS DP

Networking
In this example, the PLC used is a Siemens S7-300, model 6AG1 315-2EH13-2AB0. The PLC
programming software is Siemens TIA Portal V15. The MD880 drive commissioning software
is InoDriveStudio, which can be obtained from the Inovance official website at https://www.
inovance.com.
Connect devices according to the following figure to complete networking. Set the SOP-20

operating panel to the USB relay mode.
SOP-20 operating panel

Network cable |=

USB cable ‘

Network cable

PLC

DP communication cable

Figure 12-1 PROFIBUS DP networking of MD880 with Siemens PLC

Process data configuration
1. After downloading the PLC configuration, use InoDriveStudio to connect to the MD880
drive. See the following figure for settings of parameters in the n16 group used in this

example.
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INVO3-—[Parameter list]---->n16[PROFIBUS DP module] X |

-E] n3[FBA—C] A h -~ ) l

B nd[Encoder module 1] Swve 5= Conpars Thlosd Dovaload Custonizad

5 [Encoder module 2]

= n6(Encoder module 3] Func. .. | Name [current value [Uni

& n7[HIO module 1] ni6-00 SLOT selection 7[5L0T 3_1] -

= m8HIO module 2] n16-01 lodule online/offline state 1[0nline] -
. n16-02 EBxpansion card 1D 3 -

I n9[HIO module 3]

0D Mo R sodule] n16-03 Reserved 0 -

EJnl0Lodbus-RIU module n16-04 Reserved 0 -

&9 n12[CANopen module] i e—— 0 _

EIn13[HETN module] n16-09 Signature code 0[Default] -

- n14[EtherCAT module] n16-10 DP data check bit 0[PZDL. bitl0 (default)] -

&I n15[HDVN module]

&I n17[PROF; 10 module
EIn18[Customized communication module]

2. After loading the PLC configuration to the PLC, verify the transmission of process data,
that is, check whether data can be transmitted between the MD880 and the PLC. In TIA
Portal V15, the process data of the MD880 has been mapped to addresses in the PLC. The
PPO data type is 4PKW+12PZD, as shown in the following figure. PKW1 to PKW4 are
mapped to the PLC's process image input/output addresses 256 to 263, occupying 4
words (8 bytes). PZD1 to PZD12 are mapped to the PLC's process image input/output
addresses 264 to 287, occupying 12 words (24 bytes).

| Device overview | ]
Y2 ... |Module Rack |Slot |laddress |Q address Type Article no. v | Catalog
Slave 1 0 0 2043+ D880 DPV1 [Search> | (it it
|PPo-07, 4 PkW+12PZD_21 © 1 256..263 256..263 PPO-07,4 PKW+12P... || @rer  Profie: [ [+] ]
PPO-07,4 PKW+12PZD_22 0 2 264.287 264..287 PPO-07,4 PKW+12P.. r S
» [ Head module
Ml universal module
L Ml PPO-01, 4 PKW+ 2PZD
Ml PP0-02, 4 PKW + 6 PZD
I- [l PP0-03, 0 PKW+ 2PZD
L [l PPO-04, 0 PKW + 6 PZD
4 PKW+10PZD
PPO-08, 0 PKW 12 PZD
Al ] ] >

3. Configure the data to be written from the MD880 drive to the PLC using parameters n1-04
to n1-15. A sent fixed value of 100% corresponds to 16#1000, as shown in the following

figure.
[2 INV03---[Parameter list]---->n1[FBA-A] X
~ N B N V) » Seareh [XIT
Swesr | Copas Ul Doduad | Costeized
Funct... |Name Current value Unit | Min|
nl-02  [FBA-A] Communication mode selection 0lStandard] - o
n1-03 Continuous CRC error detection setting 0 - 0
nl1-04 Process data output 1 Fixed value 100%] - 0
n1-05 Process data output 2 - 0
n1-06 Process data output 3 - 0
nl-07  Process data output 4 -0
ieldbus adapter and expansion module] nl08  Process data output 5 =0
0[InoLink] n1-09  Process data output 6 -0
n1-10 Process data output 7 - 0
nl-11 Process data output 8 - 0
nl-12  Process data output 9 - 0
n1-13 Process data output 10 - 0
nl-14 Process data output 11 - 0
nl-15 Process data output 12 - 0
n1-16 Process data output 13 - 0
nl-17 Process data output 14 - 0
nl-18 Process data output 15 F: - 0
nl-19 __ Process data output 16 Fixed value 1004], - o
s u n1-20 [Process data output 1) Communication base value - 0
I n12[CANopen module] nl-21 [Process data output 2] Communication base value = [0

4. After configuring parameters n1-04 to n1-15, observe the data sent by the MD880 drive in
TIA Portal V15. The corresponding addresses are IW264 to IW286. The PLC has received
the data sent by the MD880 drive, indicating normal data transmission from the MD880.
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5. You can view the raw data written from the PLC to the MD880 drive using parameters nl-
68 to n1-79. For input process data that has been converted by the communication base
value, you can view them using U5-44 to U5-55. As shown in the following figure, the
MD880 drive can successfully receive the data written by the PLC.

Pro P P DC/DUR d fo b b
Fr—
e
i |Monitorvalue | Modify value 4
1 16£0000
2 1620000
s '~ 1650000 I
)
4 “InPKW4" %QwW262 Hex 1620000
5 "InPZD1" %QW264 Hex 16%1000 1621000
6 *InPZD2" %QW266 Hex 16#1000 16#1000
7 "InPZD3" %QW268 Hex 1621000 1621000
8 “InPZD4" %QW270 Hex 16#1000 16%1000
9 “InPZD5" %QW272 Hex 16#1000 16#1000
10 “InPZD6" %QW274 Hex 1621000 16#1000
1 *InPZD7* %QW276 Hex 16#1000 16#1000
12 “InPZD8" %QW278 Hex 16#1000 16#1000
13 “InPZD9" %QW280 Hex 16#1000 16#1000
14 “InPZD10" %Qw282 Hex 16#1000 16#1000
15 “InPZD11* %QW284 Hex 16#1000 16#1000
16 “InPZD12* %QW286 Hex 1681000 16#1000
17 <Add new>
[ INV03---[Parameter list]---->n1[FBA-A] X |
(£ Parameter group ~ % J Fassrerd
] Custon parameter group comars | Uod domiond | Seereh f
cpare | Uplow | G Purnissions Pltederd porens
[ Modified parameter .
&5 ComonParameter Funct. .. |Name |Current value [Unit
SIO1ALL parameter nl-62  [Process data output 11] Data display 0x1000 -
= AlSysten] nl-63  [Process data output 12] Data display 0x1000
= blControl comand] nl-64  [Process data output 13] Data display 0x1000 -
prd onel] nl-65  [Process data output 14] Data display 0x1000 -
I ClReference channe nl-66  [Process data output 15] Data display 0x1000 =
£ dllotor paraneters] nl-67 _[Process data output 16] Data display 0x1000 -
B ElNotor control] [i1-68  [Process data input 1] Data display 00001 =
@ FL1/0] 169 [Process data input 2] Data display 0x0001 -
i H[Diagnostic) h1-70 [Process data input 3] Data display 0x0001 =
 LlApplication functions] 171 [Process data input 4] Data display 0x0001 -
@ n(Fieldbus adapter and espansion module] 1-72  [Process data input 5] Data display 0x0001 -
= n0[TnoLink) 1-73  [Process data input 6] Data display 050001 =
= n1[FBA-A] 1-74  [Process data input 7] Data display 00020 =
% n2[FBA-B] 1-75 [Process data input 8] Data display 0x0001 -
= n3[FBA-C) jn1-76 [Process data input 9] Data display 0x0020 -
o encoder module 11 177 [Process data input 10] Data display 00300 -
5 nd[Bacoder module 1 h1-78  [Process data input 11] Data display 0x4000 -
i n5[Encoder module 2] i1-79 _ [Process data input 12] Data displa; 0x5000 -
& n6[Encoder module 3 nl-80  [Process data input 13] Data display 06000 -
En7[HIO module 1] nl-81  [Process data input 14] Data display 0x7000 -
A n8[HIO module 2] nl-82  [Process data input 15] Data display 0x8000 -
& n9[HIO module 3] nl-83  [Process data input 16] Data display 0x4000 -
55 n10 Modbus-RTU module] nl-84 [FBA-A] valid output process data OxFFFF =
S n12[CANopen module] n1-85  [FBA-A] valid output double process data 0x0000 -
= n13(HETY modulel nl-90  [FBA-A] Save mail box data 1(Save EEPROM] =
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[2)INV03---[Parameter list]---->US[W-CON group 1] X |
& ClReference channel] N 5 Fussvord
&l dDotor parameters] = | | et T | |
&/ ElNotor control]
1/0] Funct... |Name Current value [unit
B HiDiagnosticl U542 Reserved 020000 =
& LlApplication functions] 3?::2 ‘;;::v;gm g"ggg‘l’ -
i n(Fieldbus adapter and expansion module] e —c il 01 -
EolTechnology parancters] U546 FBA-A PZD3 0x0001 -
& P[User-defined function block] Us-47  FBA-A PZDA 0x0001 -
5 UlConnector] Us-48  FBA-A.PZD5 050001 -
[ UO[B-CON group 1] U5-49  FBA-A.PZD6 0x0001 -
&1 U1(B-CON eroup 2] U5-50  FBA-A.PZDT 00020 =
% U2[B-CON group 3] U551  FBA-A.PZDS 0x0001 -
[ U3[B-CON group 4] U5-52 FBA-A. PZD9 0x0020 -
I U4[B-CON group 5] U5-53  FBA-A.PZD10 0x0300 =
s s 1 hml e :
- - A, x -
Ejg{ﬂ p 2 U556 FBA-A.PZDI3 0x6000 -
: Us-57  FBA-A.PZD14 0x7000 -
EJUSLI-CON group 4] U558 FBA-A.PZDIS 0x8000 -
B2 US[D¥-CON group 1] U559 FBA-A.PIDIG 0x4000 -
= UL0[B-CON group 6] Us-60  FBA-B.PZDI 00000 -
B U11[B-CON group 7] U5-61 FBA-B. PZD2 0x0000 -
EU12[B-CON group 8] U5-62 FBA-B. PZD3 020000 =
[ U15[W-CON group 5] U5-63 FBA-B. PZD4 0x0000 -

Configuration in TIA Portal V15

1. Install the GSD file for the MD880 drive in TIA Portal V15. You may obtain the GSD file
from Inovance or its agent.

Project Edit View Insert Online |Options |Tools Window Help
1Y settings ¥ Go
Support packages

| Manage general station description files (GSD) |
Start Automation License Manager
d n
- #| Show reference text
~ [ MDB80-ProfinetiO-test [ Global libraries »
i‘" Add new device Teamcenter »
g Devices & rh I ==l
P ———— CPU 315-2 PNIT

a. Input the path where the GSD file is located and click "Install", as shown in the
following figure.

Installed GSDs GSDs in the project

Source path: | E:itestiProject] l -

Content of imported path

E| File \ Version \ Language | Status \ Info

<] ] B
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b. Once the interface below appears, the installation is completed. Click "Close".
Manage general station description files X

Installation result

! Message

(V] Installation was completed successfully.

Save log | r Install additional files I E Close !l

Figure 12-2

C. After the GSD file is installed, the MD880 appears under the "Other field devices" item
in the hardware catalog, as shown in the following figure.

Options =E|
=1k
E
v | Catalog :
o
‘-ﬁearch:» ‘@@ 2
[ Filter Profile: | <All> - ey g
~ [ Other field devices ]
» L Additicnal Ethernet devices
» (il PROFINET IO E
:
« | Drives E
» [ ABB Oy r
ok
~ g TdF w
~ [ INOVANCEIPROFIBUS —
~[mop =4
» [ MD580 DPV1 E
» [l MD580 DPV1 3
» [ MD880 DP-VO LN
» [ MD880 DP-V1 =0
~ [ MD880 DPV1 c
[Ticesoory :
» [H SIEMENS AG 3
» [ Encoders

2. After installing the GSD file, drag the MD880-DP-V0 or MD880-DP-V1 device into the
"Network view" window. In this example, the MD880-DP-V1 device is selected. On the
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MD880 slave, click "Not assigned" and select the corresponding PROFIBUS network.
Select the slave and navigate to "Properties" > "General" to set the slave address. The
slave address must match the slave ID set in parameter n16-02.

B E

| slave_1 [MD880 DP-v1]

DP-NORM

Slave_1 [Module] a

PROFIBUS_1

¥ General
Cntni g information
neral DF parameters
Device-specific parameters '
Hex parameter assignment |

Watchdog !
Diagnostics addresses

Slave_1 [Module]

Catalog information
PROFIBUS address

Device-specific parameters
Hex parameter assignment
Watchdog

Diagnostics addresses

-120-



Examples for Communication Settings

3. Set the PPO data type. In this example, the 4PKW+12PZD type is selected. Drag it into the
"Device overview" window and set the | address and Q address.

| Device overview |

.-

Module
Slave 1

=]
Reck |Slot |laddress |Qaddress Type Article no. v Catalog
0 0 2043* MD880 DPV1 <Search> (i) (i)
| pro-07, 4 PkW+12PZD_21 0 1 256..263 256..263 PPO-07,4PKW+12P... | @rter  Frofie: [ [<] ]

| PPO-07,4PKW+12PZD_2.2 0

2

264..287 264..287 PPO-07,4 PKW+12P... |

<]

]

[>

» [ Head module

Ml universal module

Ml PP0-01, 4 PKW+ 2 PZD

Ml PP0-02, 4 PKW + 6 PZD

Ml PP0-03, 0 PKW+ 2 PZD

Ml PP0-04, 0 PKW + 6 PZD

Ml PP0-05, 4 PKW+ 10 PZD
PPO-06, 0 PKW + 10 PZD

PPO-08, 0 PKW+ 12 PZD

It is critical that the | address and Q address mapping ranges of the MD880 drive slave do
not exceed the sizes of process image input and output of the PLC master. Otherwise,
the process data of the MD880 drive may fail to be mapped to the configured | and Q

addresses.

d¢ [PLC_2 [CPU 3152 PNIDP]

Bae

[<] n LEY|

1 5 6 7 8 9 10 n
Rail_0
<] [ 1009
) Properties
J General ‘I 10 tags I| System constants " Texts
7 Cycle monitoring time: ‘ 150 ms ‘
e Cycle load due to
~ Interrupts c ication: ‘ 20 * ‘
Time-ofdayinterrupts L D Prioritized OCM communication
Time-delay interrupts E]: Size of the process image
Cyclic interrupts L input: | 1024 |
Hardware interrupts r Size of the process image
Interrupts for DPV1 output: ‘ 1024 ‘
+ Isochronous mode interr... 0B85 call if /O access error
occurs: | No OBSS call

4. After completing the preceding settings, compile the PLC software and hardware (using
the "rebuild all" option), and then download the software and hardware, as shown in the

following figure.
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]
$7300/ET200M station.

General 10 tags

General

% Devices &ne...

[ eFeTegy e
£x Network 13 Connections [Hii connection ~] &
[ Master sy|
PLC 2 Slave_1
CPU 315-2 PNIDP MD8S0 DP-V1 DP-NORM

[} Device configuration
Change device
Migrate to S7-1500

[d| Properties Alt+Enter

3] [roo% |

L Properties il

Hardware and software (only changes)
Hardware (only changes)

Hardware (rebuild all)

Software (only changes)

Software (rebuild all)y

Software (rezet memory reserve

¥ cut Ctrl+X
#5] copy Ctrl+C
Paste Ctrl+v
¥ Delete Del
Rename F2
Assign to new DP master /10 controller
Disconnect from DP master system /10 system
[ Highlight DP master system /10 system
& Go to topology view
Compile »
Download to device »
& Go online Cerl+K
&Y Go offline Ctrl+M
& Online & diagnostics Ctrl+D
e
B Assign device name
Update and display forced operands
Show catalog Ctrl+Shift+C

[ Export module labeling strips...

£ Network| §3 Connections [Hui connection -

Disconne

1 Master|
PLC 2 Slave_1
(CPU 315-2 PNIDP MD880 DP-V1 DP-NORM
PLC 2
Y Device configuration [=» Export module labeling strips...
Change device [ig Properties Alt+Enter
Migrate to 57-1500
X cut ctri+X
52 Copy ctrlsC
Paste Ctrl+v
% Delete el (3] [100%
Rename F2 bperties ¥

ign to new DP master/ 10 controller
from DP masters n

[& Highlight DP master system /10 system
& Go to topology view

o Devices & ne..
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Examples for Communication Settings

Reading/Writing MD880 drive parameters with PKW

PKW data is mainly used for the master to read/write individual parameters of the drive.
This example demonstrates reading and writing parameter C6-05.

1. Use InoDriveStudio to connect to the HCU and view the address and attributes of
parameter C6-05. As shown on the page, parameter C6-05 has an address of 191 and the
modification mode is "Free modification", indicating it is readable and writable.

Funct... |Name Current value Unit |Min Max Default
€6-00 Setpoint 90.0 % - - -
€6-01 Multi-reference selection 1 0r0] - 0 10 0
€6-02 Multi-reference selection 2 0ro] - 0 10 0
€6-03 Multi-reference selection 3 oro] - 0 10 0
€6-04 Multi-reference selection 4 oro] - 0 10 0
€6-05 Multi-reference value 1 90.0 % -600. 0 600. 0 10.0
C6-06 Multi-reference value 2 50.0 % -600.0 600. 0 10.0
€6-07 Multi-reference value 3 450.0 % -600.0 600. 0 0.0
C6-08 Multi-reference value 4 14.4 % -600.0 600. 0 0.0
€6-09 Multi-reference value 5 0.0 % -600.0 600. 0 0.0
€6-10 Multi-reference value 6 0.0 % =600.0 600. 0 0.0
C6-11 Multi-reference value 7 0.0 % —600. 0 600. 0 0.0
C6-12 Multi-reference value 8 0.0 % =600.0 600. 0 0.0
C6-13 Multi-reference value 9 0.0 % -600. 0 600. 0 0.0
C6-14 Multi-reference value 10 0.0 % -600.0 600. 0 0.0
€6-15 Multi-reference value 11 0.0 % -600. 0 600. 0 0.0
C6-16 Multi-reference value 12 0.0 % -600.0 600. 0 0.0
C6-17 Multi-reference value 13 0. 00 % -300. 00 300. 00 0. 00
C6-18 Multi-reference value 14 0.00 % =300. 00 300. 00 0. 00
€6-19 Multi-reference value 15 0.00 % -300. 00 300. 00 0. 00
€6-20 Multi-reference value 16 0.00 % =300. 00 300. 00 0. 00

2. The PLC sends a write command to the HCU for parameter C6-05 according to the PKW
data format described in "6.2.2 PKW Data" on page 45, writing the decimal value 500,
which corresponds to 50.0% in InoDriveStudio. The example PLC program is shown in
the following figure.

¥ Network 1:
“TempData*®
Write’ MOVE MOVE
EN — EN — ENOb==== -
1642000 —| 16#BF00 —|
N 1682000 L 162BF00
*QW256 %W0QW258
35 QUTI—"InPkW1" 35 QUTI i "InPKV2"
MOVE MOVE
EN — EN — ENOb==== -
1640000 —| 10#500 —}
il 16#0000 e 16201F4
%QW260 %WQW262
3§ QUTI = "InPKW3" 3 QUTI— "InPKW4"
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£ [2/INVO3--[Parameter list]----> C6[Multi-speed reference] X |
[ Parameter group 3, | g r ok 3 -
[ Custom parameter group Save as | Compwre  Uplead Download  Customized Parnissio
Modified parameter
= CommonParameter Funct... |Name [Current value Unif)
SOIALl parancter C6-00  Setpoint 80.0 %
E C6-01  Multi-reference selection 1  0[0] -
AlSysten] : : H
. €602  Multi-reference selection 2 0[0] =
blControl command] : - :
, homnel] C6-03  Multi-reference selection 3 0[0]
38 ClReference channe 06-04  Multi-reference selection 4  0[0] -
I C0[Speed reference for channel 1] C6-05  Multi-reference value 1 50.0 %
EIC1[Torque reference for channel 1] 0606  Multi-reference value 2 50.0 %
i [ C2[Speed reference for channel 2] C6-07 Multi-reference value 3 450.0 %
I3[ Torque reference for channel 2] €6-08  Multi-reference value 4 14.4 %
) C4[Motorized potentiometer (MOP)] C6-09  Multi-reference value 5 0.0 [
Jog referencel C6-10  Multi-reference value 6 0.0 %
C6-11  Multi-reference value 7 0.0 %
51 C7[Basic ramp function generator (RFG)] CrR SR T O 0.0 &
51C8[High-level ramp function generator] €6-13  Multi-reference value 9 0.0 %
dDiotor parameterc] C6-14  Multireference value 10 0.0 %
- 5 06-15  Multi-reference value 11 0.0 %
Hiotor contro 06-16  Multi-reference value 12 0.0 %

3. Change the C6-05 value to 80%, corresponding to the decimal value 800. The PLC sends a
read command to the HCU for parameter C6-05 according to the PKW data format
described in "6.2.2 PKW Data" on page 45. The example PLC program is shown in the
following figure.

2 INV03---[Parameter list]---->C6[Multi-speed reference] X |
=& Parameter group h % r N) Password
] Custom parameter group Swoes  Grpme  (Hodl Ol | G Pernissions
B Modified parameter
B CommonParameter Funct... |Name [Current value [Unit |
EITIAIL parameter C6-00  Setpoint 50.0 %
AlSysten] C6-01  Multi-reference selection 1 0[0] -
blControl command] C6-02  Multi-reference selection 2 0[0] =
- ©6-03  Multi-reference selection 3 0[0] -
& ClReference chamnel] C6-04  Multi-reference selection 4  0[0] =
i C0[Speed reference for channel 1] [C6=05 __ Multi-reference value 1 50.0 % |
B C1[Torque reference for channel 1] C6-06 Tl —rstarees EnE 2 50.0 %
[ C2[Speed reference for channel 2] C6-07 Multi-reference value 3 450.0 %
) C3[Torque reference for channel 2] €608  Multi-reference value 4 14.4 %
B C4[Motorized potentiometer (MOP)] C6-09  Multi-reference value 5 0.0 %
5] C5[Jog reference] C6-10  Multi-reference value 6 0.0 %
5 C6[Multi-speed referencel C6-11  Multi-reference value 7 0.0 %
) C7(Basic ramp function generator (RFG)] GA Ll e O 0.0 .
5 C8[Hizgh-level ramp function generator] C6-13  Multi-reference value 9 0.0 g
dllotor parameters] Co-14  Multi-reference value 10 0.0 %
- h C6-15  Multi-reference value 11 0.0 %
-
“TempData®.
ReadTest MOVE MOVE
1 EN — ENO EN — ENOb=m=—a
16%1000 —IN — 16#BF00 —IN R
WQW256 wWwess
3¢ QUTI—"InPkw1* 3F_OUT1 = "InPKW2"
“TMOVE “TMovVE
EN — ENO EN — ENOM-----+
16#0000 —IN — 10#0000 —}IN TEEDIER
WQW260 wWQW262
3F QUTI = "InPKW3" 3£ QUTI — "InPKW4"

12.2 PROFINET IO

Networking

In this example, the PLC used is a Siemens S7-300, model 6AG1 315-2EH13-2AB0. The PLC
programming software is Siemens TIA Portal V15. The MD880 drive commissioning software
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is InoDriveStudio, which can be obtained from the Inovance official website at https://www.

inovance.com.

Connect devices according to the following figure to complete networking. Set the SOP-20

to the USB relay mode.
SOP-20 operating panel

USB cable

Network cable

PLC

Figure 12-3 PROFINET 10 networking of MD880 with Siemens PLC

Configuration in TIA Portal V15

Network cable

1. Install the GSD file for the MD880 drive in TIA Portal V15. You may obtain the GSD file

from Inovance or its agent.

Project Edit View Insert Online |0p(inn: ITnoIs Window Help

5F (% B saveproject & M =] F Y Settings
Support packages

E‘,‘ Go

ot
5 T
%] show reference text

v | ] MD8BO-ProfinetiO-test Bl Globel Rbrasies

I Add new device Teamcenter

,—‘Devices | Manage general :t.ation description files (GSD) |
Start Automation License Manager

»

4

""" Devices &networks = |

T

PLC_1

CPU 315-2 PNIQ

a. Input the path where the GSD file is located and click "Install", as shown in the

following figure.
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Manage general station description files
Installed GSDs | GSDs in the project

Source path:  [E:IPN

Content of imported path

M File Version
4 GsDMLV231-novance MDBBO-2... V231

Language Status Info

English Alreadyinstalled MD88OPN

)
! Delete |”—Ininll—” Cancel |

([}

<]

b. Once the interface below appears, the installation is completed. Click "Close".
Manage general station description files %

Installation result

1 Message
(V] Installation was completed successfully.

Close ! |

‘ m—— | [ Install additional files I
L

C. After the GSD file is installed, the MD880 appears under the "Other field devices" item

in the hardware catalog, as shown in the following figure.
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vlrj Other field devices

» [ Additional Ethernet devices

~ [l PROFINETIO
v i Drives
» [ HPFN-20
~ [ MD880
~ [ MD830PN

» [l SIEMENS AG

2. After installing the GSD file, drag the MD88OPN device into the "Network view" window.
On the MD880 slave, click "Not assigned" and select the corresponding PROFINET
network, as shown in the following figure.

|E Topology view Il;h Network view

pLC2
CPU 315-2 PNIDP

i~ Network| §.§ Connections [ connection

~| &3 Relations & 3 Q!

R 10 system: PLC_1.PROFINET 104

MDBBOPN_1
MDBSOPN

DP-NORM

Select the slave and navigate to "Properties" > "General" > "PROFINET interface [X1]" >
"Ethernet addresses" to set the IP address. The PLC master IP address and the slave IP
address must be on the same network, as shown in the following figure.
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& Topology view  [ghy

V4

DP-NORM

MD880PN_1 [MD880PN]

~ Advanced options
LT (255 255 255 0 |

Media
Isochronous mode
» Real time settings
» Port 1[X1P1R]
» Port2 [X1P2R]
Identification & Maintenance

3. Select the slave and click the "Device view" tab. In the "Hardware catalog" pane, click
"Module", and double-click the data type to be configured to the slave. In this example,
the selected data type is Standard telegram 7.

Device m |
Module .. Rack |Slot |laddress Qaddress | v catalog

» Interface oxi 2041*
Fiter  profie: [<al>[<] [
Standond wlogrom 7,20 [ O 1 120,759 120,790 Simaneogez|

» [ Head module

~ [ Module
Ml standard telegram 1, PZD-2/2
Ml standard telegram 2, PZD4/4
Ml standard telegram 3, PZD-6/6
Ml standard telegram 4, PZD-8/8
Ml standard telegram 5, PZD-10/10
Ml standard telegram 6, PZD-12/12

H

.Supplemem.rymlegrlm. PZD-216

It is critical that the | address and Q address mapping ranges of the MD880 drive slave do
not exceed the sizes of process image input and output of the PLC master. Otherwise,
the process data of the MD880 drive may fail to be mapped to the configured | and Q
addresses.
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d¢ [PLc_2 [cPU315-2PNIDP]

S

nAme
i

Time-ofdayinterrupts
Time-delay interrupts
Cyclic interrupts
Hardware interrupts
Interrupts for DPV1

w Isochronous mode interr...

0B 61:
[<1 M

v
1P

=

1 5 6 7 8 9 10 mn
Rail_0
<] i 100%
) Properties
General “ 10 tags " System constants || Texts
[A]] Cycle monitoring time: | 150 ms |

Clock memory Cycle load due to

+ Interrupts cemmunicatien: ‘20 %‘

[ Prioritized OCM communication

Size of the process image

input:

1024 |

Size of the process image

output: | 1024 |

0B85 call if 10 access errer

occurs: | No 0BSS call

4. After completing the preceding settings, compile the PLC software and hardware (using
the "rebuild all" option), and then download the software and hardware, as shown in the

following figure.

e m

Device overview |
Y2 Module . |Reck Slot |laddress Qaddress Type v | Catalog
~ NDBBOPN_1 0 0 2042° MDBBOPN [ | (it (it
» Interface ) ox1  2041* MD8SOPN @riter  Profie: [ [ol[a
Standard telegram 7,PZD-1.. O 1 126159 126..159 Standard telegrd "y oaute ==
~ [ Module

Ml stendard telegram 1, PZD-212
Ml stendard telegram 2, PZD-4/4
Ml stendard telegram 3, PZD-6/6
Ml stendard telegram 4, PZD-8/8
Ml stendard telegram 5, PZD-10/10
Ml stendard telegram 6, PZD-12/12

Standard telegram 7, PZD-16/1
Supplementary telegram, PZD-2/6

. In the MD880 device view, right-click the MD880 slave to assign a name. You can use the

system-generated name. If you prefer to set a custom name for the MD88O0 slave,
navigate to "PROFINET", deselect "Generate PROFINET device name automatically”, and
enter a name in the "PROFINET device name" field, as shown in the following figure.

-129-



Examples for Communication Settings

MD880OPN_1 [MD88OPN]
General 10 tags

Ethemet addresses
v Advanced options.

System constants

(O IPaddress is set directly at the device

Interface options

PROFINET
Media redundancy

| [M Generate PROFINET device name automatically |
PROFINET device name: | md880pn_1

Converted name: |md880pnib18983

Device number: | 1

Isochronous mode

» Real time settings

» Port1[X1P1R]

» Port2[X1P2R]

Diagnostics addresses
Identification & Maintenance

Risnnacsice addraccar

=2
After you click "Assign device name", the following screen appears. Click "Update list".
After a short wait, devices on the network are listed. Select the slave to be named. Each
slave has its unique MAC address and you can differentiate the slaves based on their MAC
addresses. For an HPFN-10 module, you can find the MAC address on its housing or in
parameter group n17. Click "Assign device name" and wait for the operation to
complete.

d | [Mosson_1 possor) )

ENEETRY

Change device Show catalog CtrlsShiftsC
Write 10-Device name to Micro Memory Card [ Export module labeling strips..
Start device tool. E
i) Properties AltsEnter
¥ cut Ctrlsx =
55) Copy CtrisC
(73 Paste culsv —
Delete Del fm—
MD88OPN_1 [MD88OPN] X 1 Infy
& Go to topology view
General | 10tags | Sys| gt cotonetwork view
Ethemet addrezze: Compile y
ORI Download to device »
Interface options & Goonline ctrisk
Media redundancy &Y Go offine CtrisM
Isochronous mode @) Online & diagnostics <
» Reolime seting:
» Port1[x1P1R] Update and display forced operands
D [explell] 28 Cross-references F11
Disgnostics sddresses 2€ Crossreference information ShiftsF1
h MD88OPN_1 |3 Main (0B1 - - !
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Assign PROFINET device name

Intel(R) Ethernet Connection (13) 1219-V

Search completed. 1 of 2 devices were found.

P | I s

6. After completing the preceding settings, compile the PLC software and hardware (using
the "rebuild all" option), and then download the software and hardware, as shown in the
following figure.

h—{mrklu i HMI connecti - RME = H (CF
Y Device configuration [=» Export module labeling strips...
Change device .
Properties Alt+Enter
Migrate to S7-1500 E Pe
¥ cut Ctriex
Copy Ctrl+C
(2 Paste Ctrisv
X Delete Del
Rename F2
a Assign to new DP master 10 controller 100
$7300/ET200M statio Disconnect from DP master system / 10 system ties
[ Highlight DP master system /10 system
& Go to topology view
) | oréwere and sofvware (ony changes)
Download to device » Hardware (onlychanges)
& Goonline Crl+k Hardware (rebuild all)
¥ Go offline Ctrl+M Software (only changes)
[ Online &diagnostics crkn |
§&! Assign device name Software (reset memory reserve)
Update and display forced operands
Show catalog Ctrl+Shift+C
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&% Network| §§ Connections [HM connection

~| X3 Relations 1 T3

Q10 system: PLC_2.PROFIN|

PLC_2 MDBBOPN_1 [
CPU 315-2 PNIDP MDBSOPN
PLC2

[} Device configuration [ Export module labeling strips...
Change device [ Properties Alt+Enter
Migrate to 57-1500
M ocut Ctrl+X
[ copy Ctrl+C
[ Paste Ctrl+v
X Delete Del
Rename F2
T csign to new OF master 10 contrllr 100

connect fro system 110 syste perties ‘I':'glnfo HQD

General 10 [ Highlight DP master system /10 system

& Go to topology view

General
Compile »
Hardware and softuare (olychanges)
y Crl+k Hardware configuration

Cerl+M Software (only changes
Ctrl+D Software (all)

) I peran.

Show catalog CtrlsShiftsC

]h Devices &ne... aIT (oD PUSE - | Gt WAk &w B i Search completed. 1 of 2

7. Switch back to the "Network view" and add more slaves as needed by repeating the
preceding steps. To add a slave with the same configuration as an existing one, select
and copy the existing slave and just modify the IP address and device name (note that
the device name must not be duplicate). The slave will save the assigned name, and the
master identifies each slave based on the device name. (The MAC address is not intuitive
to use. The process of assigning a device name is actually binding the device name with
the MAC address.)

Process data configuration

1. After downloading the PLC configuration, use InoDriveStudio to connect to the MD880
drive. See the following figure for settings of parameters in the n17 group used in this
example.
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INV03-—[Parameter list]---->n17[PROFINET 10 module] X |

=TT ALL parameter A h, % R >
& AlSysten] Smes | Gopmn | (ool Dikel | G
blContzol command]
= ClReference channell Funct... |Name [Current value [Unit [Min
B dlotor parameters] nl7-00  SLOT selection 4[SLOT 2_1] - o
= ElNotor control] nl7-01  Module online/offline state  1[0nline] - -
f nl7-02  Reserved 1 - 1
, ) nl7-03  MAC address word 1 0x70CA - -
E H[Diagnostic] nl7-04  MAC address word 2 0x4D20 - -
& L[Application functions] nl7-05  MAC address word 3 0x481C . .
& nlFieldbus adapter and expansion modulel nl7-06  Reserved 0 —r
0(InoLink] nl7-07  Reserved 0 - 0
n1[FBA-A] nl7-08  Reserved 0 -0
n2[FBA-B] nl7-09  Reserved 0 - 0
3[FBA-C] nl7-10  Reserved 0 - 0

& n4[Encoder module 1]
& n5[Encoder module 2]
[ n6[Encoder module 3]
& n7[HIO module 1]
I n8[HIO module 2]
B n9[HIO module 3]
n10[Modbus—RTU module]
n12[CANopen module]
n13[HETN module]
n14[EtherCAT module]

15[HDVN module]

1BUS DP module]

stomized communication module]
5 n19[HSVM module 1]

2. After loading the PLC configuration to the PLC, verify the transmission of process data,
that is, check whether data can be transmitted between the MD880 and the PLC. In TIA
Portal V15, the process data of the MD880 has been mapped to addresses in the PLC. The
data type is Standard telegram 7, as shown in the following figure. PZD1 to PZD16 are
mapped to the PLC's process image input/output addresses 128 to 159, occupying 16
words (32 bytes).

Device overview |
2! Module . |[Rack [slot  [1address |Q address|Type v | catalog

~ MD8SOPN_1 0 0 2042% ND88OPN | ] [t

» Interface o oxi 2041* MD8SOPN EF”“' Profile: [rm EL'

Standard telegram 7, PZD-1... o 1

9| Standard telegr... .
91 » [ Head module

~ [ Module

Il standard telegram 1, PZD-212

Il standard telegram 2, PZD-4/4

Il standard telegram 3, PZD-6/6

Il standard telegram 4, PZD-8/8
Standard telegram 5, PZD-10/10
Standard telegram 6, PZD-12/12
Standard telegram 7, PZD-16/16
Supplementary telegram, PZD-2/6

TV &T

3. Configure the data to be written from the MD880 drive to the PLC using parameters n1-04
to n1-15. A sent fixed value of 100% corresponds to 1641000, as shown in the following
figure.
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[2)INVO3--[Parameter list]--—>n1[FBA-A] X |
EITIALL parameter ~ % | A L 3 — .
5 AlSysten] o | T D) | Gt Funissios Pt e
/5 b(Control comnand]
(5 C[Reference channel] Funct. .. |Name Current value Unit [Min|
& dlMotor parameters] nl-02  [FBA-A] Commnication mode selection 0[Standard] = 0
&5 ElNotor control] n1-03 _ Continuous CRC error detection setting 0 - 0
==Fi1/0] [A1-04  Process data output 1 U7-01[Fixed value 100%] =0
s . n1-05 Process data output 2 U7-01[Fixed value 100%] - 0
S HlDiagnostic] . n1-06  Process data output 3 U7-01[Fixed value 100%] - 0
[application functions) n1-07  Process data output 4 U7-01[Fixed value 100%] - 0
S& n(Fieldbus adapter and expansion module] nl-08  Process data output 5 U7-01[Fixed value 100%] -0
n1-09 Process data output 6 U7-01[Fixed value 100%] - 0
n1-10 Process data output 7 U7-01[Fixed value 100%] - 0
n1-11 Process data output 8 U7-01[Fixed value 100%] - 0
&) n3[FBA-C] n1-12  Process data output 9 U7-01[Fixed value 100%] - 0
& nd[Encoder module 1] nl-13  Process data output 10 U7-01[Fixed value 100%] - o
5 Encoder module 2 ni-14  Process data output 11 U7-01[Fixed value 100%] = 0
) n6[Encoder module 3] nl-15 Process data output 12 U7-01[Fixed value 100%] - 0
= n7[HI0 module 1] nl-16 Process data output 13 U7-01[Fixed value 100%] - 0
o n1-17 Process data output 14 U7-01[Fixed value 100%] - 0
5 98[HI0 module 2] nl-18  Process data output 15 U7-01[Fised value 100%] - 0
En9[HIO module 3] n1-19  Process data output 16 U7-01 [Fized value 100%] - 0
‘& n10[odbus-RTU module] nl-20  [Process data output 1) Commnication base value 0 - 0
1 n12[CANopen module] n1-21 [Process data output 2] Commnication base value 0 -0

4. After configuring parameters n1-04 to n1-15, observe the data sent by the MD880 drive in
TIA Portal V15. The corresponding addresses are IW128 to IW158. The PLC has received
the data sent by the MD880 drive, indicating normal data transmission from the MD880.

5. You can view the raw data written from the PLC to the MD880 drive using parameters nl-
68 to n1-83. For input process data that has been converted by the communication base
value, you can view them using U5-44 to U5-59. As shown in the following figure, the
MD880 drive can successfully receive the data written by the PLC.

Project » PLC_1[CPU 1215C DUDURIy] » Watch and force tables » Watch table,

g2 2L ARAS RS
i

Name Address Display format Meonitor value Modify value Vd Comment
1 *InPZD1" %QWI28 Hex 16#0001 16#0001 [z
2 *InPZD2" %QWI30 Hex 16£0001 16#0001 ™ 1
3 *InPZD3" %QWI32 Hex 1620001 1620001 M 1
4 *InPZD4" %QWI34 Hex 1620001 1620001 [N
5 *InPZD5" %QWI36 Hex 16#0001 16#0001 [z
6 *InPZD6" %QW138 Hex 1620001 1620001 M 1
7 *InPZD7" %QWI40 Hex 1620020 1620020 [N
8 *InPZD8" %QWI42 Hex 16#0001 16£0001 [N
9 *InPZD9" %QWI44 Hex 1620020 1620020 [N
10 *InPZD10" %QWI46 Hex 1620300 1620300 [N
n *InPZD11" %QWI48 Hex 16#4000 16#4000 [N
12 inPzD12*  [E] %Qwiso Hex [+] 1625000 16#5000 ™ 1
13 *InPZD13" %QWI52 Hex 1626000 1626000 M 1
14 *InPZD14" %QWIS4 Hex 16#7000 16£7000 [N
15 *InPZD15" %QWIS6 Hex 16#8000 16#8000 [z
16 *InPZD16" %QWIS8 Hex 1624000 1624000 [N
17 <Add new>
[2) INV03-—-[Parameter list]-—->n1[FBA-A] X
5 LiApplication functions] ~ PRI . p—
=& n(Fieldbus adapter and expansion module] Swe ss | Compare | Ulosd Doalosd | Costenized Furnissions (vt parma v
0[InoLink]
11F) Funct.... | Name Current value
S TFBAE] nl-62  [Process data output 11] Data display 0x1000
1-63 [Process data output 12] Data display 0x1000
& n3[FBA-C =
: AEEMO dir sodule 1] nl-64  [Process data output 13] Data display 0x1000
= n5Encod dule 2] nl-65 [Process data output 14] Data display 0x1000
505 Encoder module nl-66  [Process data output 15] Data display 021000
& n6[Encoder module 3] nl-67  [Process data output 16] Data display 0x1000
& n7[HIO0 module 1] MI-68  [Process data input 1] Data display 0x1000
5 n8[HIO module 2] n1-69  [Process data input 2] Data display 0x1000
% n9[HIO module 3] n1-70  [Process data input 3] Data display 0x1000
5 n10[Modbus—RTU module] n1-71  [Process data input 4] Data display 0x1000
/= n12[CANopen module] n1-72 [Process data input 5] Data display 0x1000
= n13[HETY module] n1-73  [Process data input 6] Data display 0x1000
= n14[EtherCAT module] 74 [Process data input 7] Data display 0x1000
= n15CHDVN module] =75 [Process data input 8 Data display 0x1000
= w16 PROFIEUS DP module] n1-76  [Process data input 9] Data display 0x1000
: i) 0177 [Process data input 10] Data display 0x1000
&5 n17[PROFINET 10 module] n1-78  [Process data input 11] Data display 0x1000
i n18[Customized commnication module] n1-79  [Process data input 12] Data display 0x1000
i n19[HSW module 1] n1-80  [Process data input 13] Data display 050000
5 n20[HSVM module 2(Grid)] n1-81  [Process data input 14] Data display 0x0000
22 [HOFR module] n1-82  [Process data input 15] Data display 0x0000
R n0RTHIN mdila 1 aanfic (MTA2MT 1o o Anto iomut 161 Datn dionl o=0000
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[Z] INVO3-—-[Parameter list]-—>US[W-CON group 1] X
Reference channel] ~ i 4 ord
Motor parameters] Swales | Conpers. | W5Totd DereZend | Custonized ons [PTrded pure v
Motor controll
1/01 Funct... |Name Current value
D)argnosnc] U5-36 InoLink. PZD5 0x0000
‘Application functions] U5-37 InoLink. PZD6 0x0000
oo s - 5-38 InoLink. PZD7 0x0000
Fieldbus adapter and expansion module] ORI T T GRG0
[Technology parameters] 5-40  Modbus communication setpoint 1 0x0000
[User-defined function block] 5-41  Modbus communication setpoint 2 020000
[Connector] 542  Reserved 0x0000
[B-CON group 1] 5-43 _ Reserved 0x0000
544 FBA-A. PZDI 0x1000
FBA-A. PZD2 0x1000
FBA-A. PZD3 0x1000
FBA-A. PZD4 0x1000
FBA-A. PZD5 0x1000
FBA-A. PZD6 0x1000
FBA-A. PZD7 0x1000
FBA-A. PZD8 0x1000
FBA-A. PZD9 0x1000
L FBA-A. PZD10 0x1000
LlOZE-CU,\' group 6] FBA-A. PZD11 0x1000
ULL[B-CON group 7] FBA-A. PZD12 0x1000
U12[B-CON group 8] FBA-A. PZDI3 0x0000
B U15[W-CON group 51 FBA-A. PZD14 0x0000

Replacing a faulty device

The HPFN-10 card supports direct replacement in case of a slave node failure (only for card
failure; if the AC drive fails, replace the AC drive, which is not covered in this guide) without
needing to reconfigure the device.

Prerequisites for directly replacing the HPFN-10 card:

Both the replacement and replaced devices must be HPFN-10.

The replacement HPFN-10 card must never have been assigned a device name.
The PLC configuration network must have a defined topology.

The "Support device replacement without exchangeable medium" option must be
enabled in PLC configuration.

To enable direct replacement of the HPFN-10, configure the following settings (settings
differ between STEP 7 and TIA Portal).

Select the "Support device replacement without exchangeable medium" option and set
the topology in PORTAL.

1. On the hardware configuration page of PORTAL, select the PROFINET interface of the
master. Choose "Properties" > "General" > "Advanced options" > "Interface options",
and select "Support device replacement without exchangeable medium", as shown in
the following figure.

['d Properties |74} Info |12} Diagnostics

General | 10 tags | System constants | Texts

Ethernet addresses -~ )
Interface options
Time synchronization |
Operating mode
|| e e
Jinterface options]| “ |Q devi i medium
Media redundancy _[l —

=0 [Y)uselECV2.2 LLDP mode
» Real time settings F
) Port 2 P1 Rl Keep-Alive connection

30 5

» Port[X2 P2R] menitoring
Disgnostics addresses [

v

2. For the S7-1200 or S7-1500 PLC, a sub-option "Permit overwriting of device names of

all assigned 10 devices" is available. If this sub-option is also selected, the second
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prerequisite (the replacement HPFN-10 card must never have been assigned a device
name) for direct replacement can be ignored, as shown in the following figure.

['d Properties  |%i}Info | % Diagnostics |

|| General | 10tags | Systemconstants | Texts |
Ethemet addresses [a]

Time synchronization [T

Operating mode
~ Advanced opti

Media redundancy

=] i it medium

[ ] Permit overwriting of device names of all aszigned 10 devices
» Real time settings Ol use iEcv22 LLDP mode

» Port[x1 P1] Keep-Alive connection

e monitoring

Web server access
2

3. Switch to the "Topology view", as shown in the following figure.

[T

& Topology view _|gh Network view  [[Y Device view
<] &3 Relations ¢ 88 £H ] @ & =W

R 10 system: PLC_2 PROFINET I0-System (100)

™ Newwork  §§ Connections [Hii connection

PLC2 MD8BOPN_1 MDBBOPN_2

CPU315-2 FIIDP MDSEOPN MDSEO0PN i

PLC2 PLC2 i

\ i R

§ i

! M

PLC_2.PROFINET I0-Syste...
[ __w 100% 2 Biferars rerarilll 1|

4. In the topology view, click and drag an interface to the interface of another device
which is directly connected with the first interface, and release the mouse button.

Note

The topology must match the actual network connections of the devices. For example, if
the PLC connects from P1 to P2 of Slave 1, then from P1 to the next slave in reality, the

topology must reflect this. will cause the replacement function to fail or even result in
communication errors.

Project] » Devices & networks

[E Topology view g, Network view

e

e
PLC2 MD88OPN_1 MDBBOPN_2
CPU 315-2 PNIDP MD8BOPN DP-HORM MD8SOPN DP-NORM
PLC 2 PLC 2
< i
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12.3 Modbus RTU

Networking
In this example, the PLC used is an Inovance AM600-CPU1608TN. The PLC programming
software is InoProShop from Inovance. The MD880 drive commissioning software is
InoDriveStudio. You can obtain the software from the Inovance official website at https://
www.inovance.com.

Connect devices according to the following figure to complete networking.
SOP-20 operating panel

Network cable

USB cable |

Network cable

HMBA-10 &

RS485 communication cable |

Figure 12-4 Modbus RTU networking of MD880 with AM600

DB9 port of AM600
The RS485 port (CN1) supports two RS485 channels. The two RS$485 channels share the
same DB9 port, as shown in the following figure.

[S, I Ot S

Figure 12-5 RS485 terminal on the CPU module
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Table 12-1 DB9 pins

Channel Pin Assignment Function
1 RS485- COMO RS485 negative signal
COMO 2 RS485+ COMO RS485 positive signal

5 GND COMO power ground
6 RS485- COM1 RS485 negative signal
COM1 9 RS485+ COM1 RS485 positive signal

3 GND COM1 power ground

PLC configuration

1. Create a project.

2. Select the PLC type.

InoProShop(V1.6.2) SP2

Eile | Edit

View Project Buid Online

G| coian

(& OpenProject... Ctrl+0
Close Project
Save Project Ctrl+5

Save Project As...

Project Archive

Source upload ...

Source download...

Print...

Print Preview...

Page Setup...

Recent Projects

Exit Alt+F4
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5] New Project

X
Categories: Device Language
@ ac712 Structured Text (ST) ~
@ [ Acs01-0221-U0R0
Libraries [ Acs02-0222-U0R0 Device
[ Acs11-0031-U0RD
T [ Acsix-0122-UoR0
\:n {# Ama01-cPuts08TN-C
= [ Am401-cPU1608TR/TN
e (@ Am402-CPU1608TN-C
[ Am402-CPU1608TP/TN
{j AM403-CPU1608TN
[ M600-CPU1608TP/TN
[ AM610-CPU1608TP
[ AP701-0021-U0R0 Instruction
[ ap7ox M 2 £S485: support MDDBUS—RTU master/slave protocol and A
[{J CODESYS SoftMotion RTE V3 free port protocol
[ CODESYS Softmotion RTE V3 x64 B 1 channel CAN: supports CANDpen master station and
[ CODESYS SoftMotion Win V3 CANLink master/slave protocol, the master station supports
[ copESYS SoftMotion Win V3 x64 a maximun of 63 slave stations
[ mnovance_windows_RTE_X64 M 1 channel Ethernet: i channel supports MODBUS-TCP
[ PitchDrive master/slave protocol, the master station supports a

maximum of 63 slave statioms

B | EtherCAT bus, the maximum number of axes is 32, it is
reconmended to be within 20, and the maximum suppert is

128 EtherCAT slave stations (4PME and virtual axis do not
sccount for the nunber of axes) v

Name: [Unnﬂedz

Location: [E:\Est

3. Set the AM600 as the Modbus master.

Devices v 3 x
=) Unbited? ~|
= (i Device (AMB0O-CPU1608TP/TN)
@, Device Diagnose
= @€ Network Configuration

PLC Logic

= ) Application
i) Library Manager

=-{# Task Configuration
=& MainTask
&) pc_pre
() Resources List

¥ Hardware Configuration x

LocalBus + | g Refresh |{ZCopy fEzPaste (i Delete $Undo c} Redo

@ Zoom In (3 Zoom Q

COM
N

[OModbus Slave [OFree Protocol

| fCoM T

[J¥odbus Master [Q¥odbus Slave [JFree Protocol
CANO

[JCANopen Master  [JCANlink Master [JCANLink Slave
YEthernet

[JModbusTCP Master []ModbusTCP Slave [JMelsec Master
| JEtherCAT

[JEtherCAT Master
| FEtherNet /TP

[JEtherNet/IP Master []EtherNet/IP Slave

4. Set parameters such as the baud rate.
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MODBUS_COMO X |

[Modbus Master Configuration |

Broadcast Communication . .

c‘“ﬁgmon Serial Mwﬁw‘

Device Diagnose

Status Baudrate

tformation pary
— ||

TransmissionMode () ASCI

5. Drag the MODBUS device under the COM 0 port to the "Network Configuration" tab.
Choosing between the COM 0 and COM 1 ports depends on the DB9 hardware wiring of
the AM600. Selecting the wrong port will cause communication failure.

x|
: gRefresh |8 Copy [E3Paste {3 Delete HyUndo [} Redo | @ Import EDS File

-p—l_\ln W‘ ﬂ

6. Configure the slave unit ID, which must match parameter n10-04 of the MD880 drive.
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7] modbus_protocol x |

Modbus Slave Configuration
Modbus RTU/ASCII

Modbus Slave Communication
Configuration

[ unit o[1.247]: B |
Device Diagnose
Status | Timeout (ms): ‘1000 EI”
Information —

| Slave Enable Variable:5M lmm E’H

7. Configure the parameters to be read/written. This example explains reading a single
register and writing a single register.

Note

For reading or writing multiple registers, the parameter addresses must be consecutively
readable or writable.

modbus_protocol X | -

Modbus Slave C

Name No & Access Type Trigger Variable Read Offset Length  Error Handing

’C"::;;:ri’:: Communication Read C608 1 Read Holding Registers(Fu...  Cycic, t#100ms 0x00C2 1 Keep Last Value

Write_C607 2 Write Mutiple Registers(Fu... Cydic, t2100ms

Device Diagnose
Internal /O Mapping
Status

Information

< >

[[] Use decimal offset Add... ‘ ‘ Delete Edit...

Reading a single register:
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Modbus Channel Set X
Channel
Name Read_C6-08 \
Access Type Read Holding Registers(Function Code 03) v
Trigger Cyclic ~  Cycle Time(ns) 100 )
Repeated 2 ]
Comment
Read Register
0fset [ox00c2
Length(WORD) |1 [
Error Handling Keep Last Value v
Write Register
0ffset 0x0000
Length(#ORD) |1 $
Cancel
Writing a single register:
Modbus Channel Set X
Channel
Hane Write_C6-07 \
Access Type Write Multiple Registers(Function Code 16) v
Trigger Cyclic ~| Cycle Time(ns) 100 =
Repeated 2 B3]
Conment
Read Register
Offset 0x00C1
Length(¥ORD) |1 s
Error Handling Keep Last Value
Write Register
0ffset ‘UXDUCI
Length(¥ORD) |1 By
Cancel

8. After all settings are complete, download the settings to the PLC.

File Edit View Project Buid Online Debug Tools Window Help
0B E &l | #h 25 &2
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Note
o (D: Check the program.
e @: Compile.

« @:Download.

Data read/write check

1. IW1 and QW1 are the I/O address mappings in the PLC for the data to be read/written

through Modbus RTU.

modbus_protocol x hd

Modbus Slave Configuration Find Filter Show all

Modbus Slave Communication Variable Mapping  Channel Address Type Default Value Unit  Descrip|

Configuration % Read_C6-08 %IW1  ARRAY [0..0] OF WORD Read Holg

Device Diagnose * "o Write_C6-07 %QW1  ARRAY 0..0] OF WORD Write Mut

Internal 1/0 Mapping

Status

Information

< >
Always Enabled 1 task task) v/
¥y = Create new variable = Mapto existing variable

2. After configuration, check if the parameters can be read/written normally. Monitor
addresses IW1 and QW1 in the PLC. Check in the background if the data written by the
PLC is correct. The value of the slave enable variable SM1001 must be forced to 1.

Fle Edit | View | Project Buid Online Debug Tools Window Help

© O [& Deviees A0 | b 8 G |
POUs Alt+1

-E Messages Alt+3

=3 Untith @ Eementproperties o

& [* ToolBox

[ [ watch | B watcht
Breakpoints B watch2
Configuration Device Info View B watchs
[ CrossReference List B watche
) calstack J@  watch al Forces
% Show memory view
Start Page
B Eull Screen Ctrl+Shift+F12
@ Navigate Backward
) Navigate Forward
Properties...
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(7] modbus_protocol x

Modbus Slave Configuration

Modbus RTU/ASCII

Modbus Slave Communication
Configuration

o[Technology parameters]
PlUser—defined function block]
UlConnector]

Unit ID[1..247]: 3 +
Device Diagnose
Status Timeout (ms): 1000 =
Information

Slave Enable Variable:SM 1001 g

INVO03---[Parameter list]---->C6[Multi-speed reference] X ‘

[/ Parameter group ) % 1 | B
] Custon parameter group 3o Compre Uslead Dovalosd Eerirficc) Farn
ElModified parameter
& CommonParameter Func. .. |Name ‘Cm’rent value Unit|

1AL parameter C6-00 Setpoint 0.0

€6-01  Multi-reference selection 1 olo] -

AlSystem] . .
C6-02  Multi-reference selection 2 ofo] -

b[Control command] . .

f [ b 1 C6-03  Multi-reference selection 3 ofol

18I ClReference channe C6-04  Multi-reference selection 4 olo] =
BIC0[Speed reference for channel 1] C6-05  Multi-reference value 1 0.0 %
-EC1[Torque reference for channel 1] G606 Ml tirererencelvaliucl? 10.0 %
B C2[Speed reference for channel 2] C6-07 Multi reference value 3 450.0 %
C3[Torque reference for channel 2] C6-08 Multi-reference value 4 200.0 %
i-E C4[Motorized potentiometer (MOP)] C6-09  Multi-reference value 5 0.0 %
B C5[Jog referencel C6-10 Multi-reference value 6 0.0 %
=16 (Multi-speed reference] C6-11  Multi-reference value 7 0.0 %
- E)C7[Basic ramp function generator (RFG)] | C6712 Muh%—reference el & 0.0 %
L c8[High-level ramp function generator]|CO 13  Multi-reference value 9 0.0 g
&) dMotor parameters] C6-14 Multi-reference value 10 0.0 %
=20 P 5 06-15  Multi-reference value 11 0.0 %
= ?tor contro C6-16  Multi-reference value 12 0.0 %
EFLL/0l C6-17  Multi-reference value 13 0.00 %
& HDiagnostic] C6-18  Multi-reference value 14 0.00 %
= L[Application functions] C6-19  Multi-reference value 15 0.00 %
Ein[Fieldbus adapter and expansion module]|C6-20 Multi-reference value 16 0. 00 L]

12.4 CANopen

Networking

In this example, the PLC used is an Inovance AM600-CPU1608TN. The PLC programming

software is InoProShop from Inovance. The MD880 drive commissioning software is

InoDriveStudio. You can obtain the software from the Inovance official website at https://
www.inovance.com.

Connect devices according to the following figure to complete networking. Set the SOP-20

to the USB relay mode.
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SOP-20 operating panel

Network cable

USB cable |

USB cable

PLC

HCAN-10 |

CAN communication cable |

Figure 12-6 CANopen networking of MD880 with AM600

DB9 port of AM600

The CN2 of the AM600-CPU1608TN is the CANopen communication terminal, using a DB9
interface for data transmission, as shown in the following figure.

1=
i)

0z
R
[RER]

)

El

o ~N 0 W

WPIIND  NEE END

2

T\=—/

Figure 12-7 CANopen terminal on the CPU module

Table 12-2 CANopen DB9 pins

Pin Signal Assignment
2 CANL
7 CANH
3 GND
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PLC configuration

1. Create a project.

InoProShop(V1.6.2) SP2

File | Edit View Project Buid Online
=] NewProject...  Ctrl+N
@ OpenProject... Ctrl+0

1 Close Project

Save Project Ctrl+5
Save Project As...

Project Archive >
Source upload ...

Source download...

Print...
Print Preview...

Page Setup...
Recent Projects 4
Exit Alt+F4

2. Select the PLC type.
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=] New Project X
Categories: Device Language
(4 ac712 Structured Text (ST) v
t AC801-0221-U0RO
Libraries [ Acs02-0222U0R0 Device
() Acs11-0031-U0RD
() Acs1x-0122-U0RD
(] AmM401-CPU1608TN-C
() AmM401-CPU1608TP/TN
() Am402-CPU1608TN-C
[ Am402-CPU1608TP/TN
AM403-CPU1608TN
(@ ap71-0021-U0R0 Instruction
t AP70X W 2 RS485: support MODBUS-RTU master/slave protocol and A
[{j CODESYS SoftMotion RTE V3 free port protocol
() copesYs softmotion RTE V3 x64 M 1 channel CAN: supports CANOpen master station and
()} CODESYS SoftMotion Win V3 CANLink master/slave protocol, the master station supports
() coDESYS SoftMotion Win V3 x64 & maximun of 63 slave stations
() novance_windows_RTE_X64 M 1 channel Ethernet: 1 channel supports MODBUS-TCP
[ PitchDrive master/slave protocol, the master station supports a
maximum of 63 slave stations
M 1 EtherCAT bus, the maximum number of axes is 32, it is
recommended to be within 20, and the maximum support is
128 EtherCAT slave stations (4PME and virtual axis do not
account for the number of axes) N~
Name: lunwedz ‘
Location: lE:\test V‘

3. Set the AM600 as the CANopen master.

Devices v 3 ox
=) Untitieds =
= (@ Device (AM500-CPU1608TP/TN)
@, Device Diagnose

¥ Hardware Configuration X

LocalBus - Paste {fjj Delete HjUndo [} Redo

EL

% Refresh | 7 Copy @ Zoom In (3 Zo|

0
[]Modbus Master [Modbus Slave [JFree Protocol

=@ Network Configuration 00 1
[J¥odbus Master [J¥odbus Slave [JFree Protocol
| caxo
7 CANopen Naster | []CANlink Master [JCANlink Slave
# [0 PLcLogic JEthernet
‘3 Resources List [ VodbusTCP Yaster []ModbusTCP Slave [¥elsec Master
SoftMotion General Axis Pool ',yElhErCAT
B HiGH_SPEED_IO (High Speed 10 Moduie) []EtherCAT Vaster
B CANOPEN (CANopen Master) | YEtherNet/IP

[JEtherNet/IP Master []EtherNet/IP Slave

4. CANopen requires installing the EDS file for the MD880 drive. You may obtain the EDS file
from Inovance or its agent.

Devices > & X | 3 Wetwork Configuration x
= [ Untiteds ~1|: |- Refresh Copy (&Paste {jj Delete $)Undo Redo Import GSD File () Import ECT File
= (@ Device (AMS00-CPU1608TP/TN)
e EEm -
% [ Vodbus Master [J¥odbus Slave [JFree Protocol
= % Network Configuration oou 1
5 CanOpen Config [Modbus Master [odbus Slave [JFree Protocol
#9 Locaus Config | cANo
% 80 pLcLogc [ACANopen Naster  []CANlink Mester [JCaNlink Slave
() Resources Lst FEthernet
% SoftMotion General Axis Pool [JModbusTCP Master  []ModbusTCP Slave ~ [JMelsec Master
B HGH_SPEED IO (High Speed 10 Modue) | FEtherCAT
i [JEtherCAT Master
1 CANOPEN (CApen Master) | YEtherNet/IP

[JEtherNet/IP Master [JEtherNet/IP Slave

5. After the file is installed, the MD88ON_CANopen device appears in the network device list.
Drag the device to the "Network Configuration" tab.
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x|

m {B Copy (Paste {3 Delete $yUndo () Redo

| © Import EDS File

6. Configure the master parameters.

B
©, pevee Diagnose CaNopentsster 0 Mspping
=9 Netwrk Confiaration
5 Canopen Coniy -
9 Locabus Config
% Bl rctoge fematen
{5) Resources List
. Softotion General A Pol \

|8

] Vo access to SDO,NMT When programis running

Node D:

NMTStart Al possible)

Baudrate(Kbit/s):

] Autostart CANopenManager ) start Save.

] Polling of optionalslaves

Heartbeat
[ Enable Heartoeat Prociucing
roduce Tl

sme
O] Ensble Sync Producing

[ —
g
[ —

copD: 165 Node D:

Cydle Period(us):

7. Configure the slave parameters. The

slave node ID must not conflict with the master

node ID and must match the HCAN-10 module parameters.

L
-3 Lnoteds

e 5
e g prm— =
Y —— P
= §€ Netwrkconiwatin EnbieBoetsatgs [ Optn Devie €ANGpen
9 canOpen Config Send PDO. ) creste sl 5005 [CINOnitilisation
b oot w —
# B0 rctoge o
Resources List Debug Control
2 Softtoton General Axis Pool | Ensble Nodeguarding [ Enable Heartbeat
B s o tnmetionos) ||| cWopsseves oo - [
= B_CANOPEN (Citiopen aste)
8 oo coesm cmemim ] | | 2 Ee—— [ ek comume e )|
omaton
{4 Enable Emergency
Eneny cos:
o

8. Configure the PDO. By default, 8 parameters are periodically written, and 8 parameters
are periodically read. You can add or reduce parameters as required. The MD880 drive
supports a maximum of 16 parameters for periodic read/write. In this example, 16
parameters are configured for periodic write and 16 parameters are configure for
periodic read, as shown in the following figure.
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[2]INV03---[Parameter list]---->n12[CANopen module] X
T nd [Encoder module 1] N * £ E Passvord [0+
B n5[Encoder module 2] oo | Gem led  Sewdesd costentzed Pernissions [5tmdurd porene |
B n6[Encoder module 3]
= n70HI0 module 1] Name [Current value [ Ui
B n8[HIO module 2] SLOT selection 7[SLOT 3_11 -
00HIO module 3] Module online/offline state 1[0nline] -
% n10 Nodbus~RTU module] (Cawpeayrod e adiress] 3 -
i o CANopen baud rate 5[500kbps] =
250 LG Max. interval of adjacent RPDO. 0 ns
13[HETN module] Reception errors per unit time 0 -
& n14[EtherCAT module] nl2-06 Transmission errors per unit time 0 -
I n15(HDVN module] n12-07 Auto entering OP upon pover-on  1[Enable] =
¥ n16[PROFIBUS DP module] n12-08 Transmitting boot-up upon comn... O0[Disable] -
[ n17[PROFINET I0 module] n12-09 Communication timeout interval 0.0
B n18[Customized communication modulel n12-10 CANopen configuration source 1[User-defined configuration]
[/ n19THSVM module 1] nl2-11 RPDOL CAN-ID 0x0200
B n20[HSVM module 2(Grid)] ol 28 Lo 25 -
= n22 (HOFR module] nl2-13  RPDOI mapping number 4 -
. nl2-14 RPDOZ CAN-ID 0x0300 -
= n25[HIO module 1 config. (HI0-30)] i i e s -
|2/ INV03---[Parameter list]---->n12[CANopen module] X |
E Parameter group ~ ;( N, Password [¥4%
) Custon parameter group swew Cmwe Wed Bomled G Fernissions (et prme |
) Vodified parameter
/8 CommonParaneter Func. .. | Nane Current value [Uni
SCIALL parameter n12-10 CANopen configuration source 1[User-defined configuration] -
& AlSysten] nl2-11 RPDO1 CAN-ID 0x0200 -
nl2-12 RPDOL mode 255 -
n12-13  RPDOI mapping number 4 -
nl2-14 RPDO2 CAN-ID 0x0300 -
nl2-15 RPDO2 mode 255 -
&5 ElMotor control] n12-16 RPDO2 mapping number 4 -
Fl1/0] nl2-17 RPDO3 CAN-ID 0x0400 =
HiDiagnostic] nl2-18  RPDO3 mode 255 -
LiApplication functions] n12-19 RPDO3 mapping number 4 -
nlFieldbus adapter and expansion module] nl2-20  RPDO4 CAN-ID 0x0500 -
0l TnoLink] nl2-21 RPDO4 mode 255 -
L[FBA-A n12-22  RPDO4 mapping number 4 -
12-23  TPDO1 CAN-ID 0x0180 -
=n2(FBA-B. i
."3EFBA {% nl2-24 TPDOI mode 255 -
'“4[E der module 11 nl2-25 TPDO1 mapping number 4 -
* nd Encoder module nl2-26 TPDO1 transmission interval 50 ms
5(Encoder module 2] nl2-27 TPDO2 CAN-ID 0x0280 -
% n6[Encoder module 3] nl2-28  TPDO2 mode 255 _
n7[HIO module 1] n12-29 TPDO2 mapping number 4 =
8[HIO module 2] nl12-30 TPDO2 transmission interval 50 ms
%n0[HIO module 3] n12-31 TPDO3 CAN-ID 0x0380 -
e] n12-32  TPDO3 mode 255 -
12[CANopen module] n12-33 TPD03 mapping number 4 -
15 S nl2-34 TPDO3 transmission interval 1000 ns
Zn14[EtherCAT module] "ig:gg ﬁ%: cm;—m g;gwo -
Zn15(HDVN module] s mode
o QIPROFIBLS Do module] n12-37 TPDO4 mapping number 4 -
RO 10 o) n12-38 TPDO4 transmission interval 1000 ns
nodule:
<
S n18[Customized comunication module] v
— H0%%0_CANopen X | B
=3 Candpeni¥id d =
g o ‘ Name index Skndex  Btegh  COBD
[ O teeee 10 w10 60 o
©, Device Diagnose: Receive PDO RPDO | Addr1 16#20C5 16210 16
# § Network Configuration 165205 16211 1
# B0 pLcLoge Send PDO 16520C5. 6212 16
=k 7 16#20C5 16213 6
o TR e Seice D Objet eerson o e
169205 16214 M
Bl HIGH_SPEED 1O (high Speed 10 Mode) Debug 165205 215 15
e 16016 \s
o app o 1617 ®
162102 16500 162003
e 1622005 16218 ®
162205 16019 P
1652005 1618 P
162205 16018 P
. 162103 16200 162503
>
< 3 X|| () 10ss0_canopen x -
Canpeni¥it - =
rd Device (AMB00-CPU1606TP/TN) Slave Parameter Configuration Index ‘Subindex Bitlength COB-ID
e 621800 70 o783
DevieDigrse Receve o0 Ise2Cs 1620 %
% € Network Configuration 1622005 221 1
# B pLc Logic Send PDO 162205 16222 1%
o 152Cs 16023 1
o CRARE  re Seviee Dt Ot lerisor u -
ot 16524 15
B o5 10 bihspeed 10Modd) ||| pepug 1s2Cs 16025 1
= 'CANOPEN (CANopen Master) 16220CS 16#26. 16
F— s ww
1621802 16500 16033
s ot P 15
prateess 12 1
e — 15205 16 1
sa0cs P 1
— 1621803 16500 1623
>

9. After all settings are complete, download the settings to the PLC.
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File Edit View Project Build Online Debug Tools Window Help

LB d & # 2 -0

Note

o (D: Check the program.
e @: Compile.

« ®:Download.

Data read/write check

1. After loading the PLC configuration to the PLC, verify the transmission of process data,
that is, check whether data can be transmitted between the MD880 and the PLC. Monitor
addresses IW1 to IW16 and QW1 to QW16 in the PLC. IW1 to IW16 and QW1 to QW16 are
the 1/0 address mappings of CANopen process data in the PLC.

Slave Parameter G Find Filter Show all -
Receive PDO. Variable Mapping Channel Address Type Default Value Unit  Description A
* "0 RPDO Mapping Addr 1 %QW1 INT #itroo
Send PDO +"e RPDO Mapping Addr2 %QwW2 INT #PoO
) RPDO Mapping Addr3 %QW3 INT f&iP00
Service Data Object PN RPDO Mapping Addrd wqws T P00
Debly + "y RPDO Mapping AddrS %QWS  INT #ilkPoo
+ "9 RPDO Mapping Addr6 %QWE INT fireo0
+ "9 RPDO Mapping Addr7 %QW7 INT #itPoo
+ "o RPDO Mapping Addr %QW8 INT #itzPoo
Status E RPDO Mapping Addrg %Qwe INT H#MrPo0
S e RPDO Mapping Addr 10 %QW10  INT #ilkpoo
+ "y RPDO Mapping Addr11 %QW11 INT HizPoO
+ "y RPDO Mapping Addr 12 %QW12  INT P00
+ "9 RPDO Mapping Addr13 %QW13  INT P00
+ "9 RPDO Mapping Addr 14 %QW14  INT P00
+ "0 RPDO Mapping Addr 15 %QW1S  INT #iteoo
+ e RPDO Mapping Addr 16 %QW16  INT #UPDO
4 TPDO Mapping Addr 1 %IW1 INT WiEPDO Vv
< >
: Resetmapping | Always update variables: |Enabled 1 (use bus cydle taskif not used in any task)
» = Create new variable “# =Mapto exsting variable

2. Add addresses IW1 to IW16 and QW1 to QW16 to the watch table.

-150-



Examples for Communication Settings

File Edit | View | Project Build Online Debug Tools Window Help
(<] Devi A0 I | b A B |
Alt+1
Alt+3
=
@B %
[ [t | ME watcht
Breakpoints B watch2
Configuration Device Info View B watchs
[ CrossReference List B watche
& calstack J@ watch al Forces
% Show memory view
Start Page
B Eull Screen Ctrl+Shift+F12
@ Navigate Backward
-) Navigate Forward
Properties...

3. Make the PLC write process data to the MD880 drive.

Expression Application Type Value Prepared value Executionpoint Addi
# %QW1 Device Application | WORD 1620000 1620001 Cydic Monitoring
* %Qw2 Device.Application  WORD 1620000 1620002 Cydiic Monitoring
# %QW3 Device.Application ~ WORD 1620000 1620003 Cydic Monitoring
P %QW4 Device.Appication  WORD 1620000
@ %QWs Device. Appiication  WORD 1620000 16#0005 |33 Copy
# %Qws Device.Application  WORD 1620000 1620006 |G Paste
* %QW7 Device.Application WORD 16#0000 16#0007 | % Cut
# %Qws Device.Application  WORD 1620000 1620008 | X Delete
® %Qws Device. Appiication WORD 16#0000 1620009 SdectAl
# %QwW10 Device.Application  WORD 1620000 1620008
# %Qwit Device Appication  WORD 160000 teso0ts | 23 Input Assistant...
# %Qw12 Device.Application  WORD 1620000 1620021
# %QwW13 Device. Application WORD 16#0000 16#002C Force values
 %QW14 Device.Application  WORD 1620000 1620037 Unforce values
* %QW1s Device. Application WORD 16#0000 1620042 Add All Forces To Watchlist
# %QW15 Device.Application ~ WORD 1620000 162004D - R
< >
[2)INV03---[Parameter list]——>n1[FBA-A] X |
araneter grouw ~ * 2 1 i |
] Custom parameter group Conpare rload Dovalond Costonized Parnizsions [lstenterd peramai| =
S Modified parameter
5 CommonParameter Func. .. |Name [Current value [Unit
S01ALL parameter nl-56  [Process data output 5] Data display 0x1000 -
& AlSysten] nl-57  [Process data output 6] Data display 0x1000 -
= blCuntrol Q nl-58  [Process data output 7] Data display 0x1000 -
e ereronce oo . ni-59  [Process data output 8] Data display 0x1000 -
/&I ClReference channe n1-60  [Process data output 9] Data display 0x1000 -
& dDotor parameters] nl-61 [Process data output 10] Data display  0x1000 =
BEIElNotor control] ni-62  [Process data output 11] Data display  0x1000 -
EF(1/0] n1-63  [Process data output 12] Data display  0x1000 -
& HDiagnostic] nl-64  [Process data output 13] Data display 0x1000 =
& LlApplication functions] nl-65 [Process data output 14] Data display  0x1000 -
S n[Fieldbus adapter and expansion module] ni-66  [Process data output 15] Data display  0x1000 -
10[InoLink] n1-67 [Process data output 16] Data display 0x1000 =
[ = nl [FBA A]:I AT68  [Process data input 1] Data display T=000T =
2 iFBAE] n1-69 [Process data input 2] Data display 00002 -
= 3 (FBAC] n1-70  [Process data input 3] Data display 0x0003 -
Iencoder module 11 ni-71  [Process data input 4] Data display 00004 -
i nd [Eacoder module L n1-72  [Process data input 5] Data display 0x0005 -
5 a5 [Encoder module 2] n1-73  [Process data input 6] Data display 0x0006 -
5 n6 [Encoder module 3] ni-74  [Process data input 7] Data display 00007 -
7 [HIO module 1] n1-75  [Process data input 8] Data display 0x0008 -
& n8[HIO module 2] ni-76  [Process data input 9] Data display 00009 =
& n9[HIO module 3] ni-77  [Process data input 10] Data display 00008 -
{5 n10[Modbus—RTU module] n1-78  [Process data input 11] Data display 0x0016 =
5 n12[CANopen module] nl-79  [Process data input 12] Data display 00021 =
= n130HETN module] n1-80  [Process data input 13] Data display 0x002C -
5 n14[EtherCAT module] ni-81 [Process data input 14] Data display 0x0037 -
= n15HDVS module] n1-82  [Process data input 15] Data display 00042 =
ni-83 [Process data input 16] Data display 0x004D -

4. Configure the process data to be written from the MD880 to the PLC using parameters
n1-04 to n1-19. An output fixed value of 100% corresponds to 16#1000.
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[2)INVO3--[Parameter list]--—>n1[FBA-A] X |
EITIALL parameter N s P i
55 AlSysten] e | Comere | Ugload Domlood | Costomized Pemissios [rmded e
.. [Name Current value Unit | Min|
[FBA-A] Communication mode selection 0[Standard] - 0
Continuous CRC error detection setting 0 - 0
Process data output 1 U7-01[Fixed value 100%] =0
Process data output 2 U7-01[Fixed value 100%] - 0
Process data output 3 U7-01[Fixed value 100%] - 0
pplication functions] nl-07  Process data output 4 U7-01[Fixed value 100%] - 0
ieldbus adapter and expansion module] nl-08  Process data output 5 U7-01[Fixed value 100%] -0
nl-09 Process data output 6 U7-01[Fixed value 100%] - 0
n1-10 Process data output 7 U7-01[Fixed value 100%] - 0
nl-11 Process data output 8 U7-01[Fixed value 100%] - 0
nl-12 Process data output 9 U7-01[Fixed value 100%] - 0
nl-13  Process data output 10 U7-01[Fixed value 100%] - o
= n5 Encoder module 2] ni-14  Process data output 11 U7-01[Fixed value 100%] = 0
) n6[Encoder module 3] nl-15 Process data output 12 U7-01[Fixed value 100%] - 0
= n7[HI0 module 1] nl-16 Process data output 13 U7-01[Fixed value 100%] - 0
n1-17 Process data output 14 U7-01[Fixed value 100%] - 0
5 98[HI0 module 2] nl-18  Process data output 15 U7-01[Fised value 100%] - 0
En9[HIO module 3] nl-19  Process data output 16 U7-01 [Fized value 100%] - 0
‘& n10[odbus-RTU module] nl-20  [Process data output 1] Commnication base value 0 - 0
1 n12[CANopen module] ni-21 [Process data output 2] Commnication base value 0 -0

Expression Application Type Value Prepared value Executionpoint Add
# %QW1 Device.Application  WORD 1620000 1620001 Cydiic Monitoring
» %Qw2 Device.Application  WORD 1620000 1620002 Cydic Monitoring
® %QW3 Device.Application ~ WORD 1620000 1620003 Cydic Monitoring
b %QW4 Device. Appiication WORD 16#0000 1620004 itorir
# %QWs Device.Application  WORD 1620000 1650005 |3 Copy
* %QW6 Device. Application WORD 16#0000 1620006 @@ Paste
® %QW7 Device.Application  WORD 1620000 1620007 | % cut
# %Qws Device.Application  WORD 1620000 1620008 | % Delete
 %QW9 Device.Application  WORD 1620000 1620009 Sectal
# %QW10 Device.Application  WORD 1620000 1620008
¢ %Qw1l Device. Application WORD 16%0000 1620016 T3 Input Assistant...
& %QW12 Device. Application WORD 1620000 1620021 |[@ Write values
# %QW13 Device. Appiication WORD 16#0000 162002¢ | @ Force values
# %QW14 Device.Applicaton  WORD 1620000 1620037 Unforce values
# %QW15 Device.Applicaion  WORD 1620000 1620042 Add All Forces To Watchiist
# %QW1s Device.Application ~ WORD 1620000 162004D Display Mode N
< >

Read/Write by SDO

This section takes reading C6-05 and writing C6-06 of the MD880 by SDO as examples.

1. Connect to the MD880 drive using USB-CAN.
2. Read C6-05, whose address is 191. Refer to the SDO data format in "8.2.3 SDO Data" on

page 74 and send the data to the MD880 drive.
3. Write to C6-06, whose address is 192. Refer to "8.2.3 SDO Data" on page 74 and send the

data to the MD880 drive.

12.5 Modbus TCP

Networking

In this example, the PLC used is an Inovance AM600-CPU1608TN. The PLC programming
software is InoProShop from Inovance. The MD880 drive commissioning software is
InoDriveStudio. You can obtain the software from the Inovance official website at https://
www.inovance.com.

Connect devices according to the following figure to complete networking. Set the SOP-20
to the USB relay mode.
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Note

The AM600-CPU1608TN has two Ethernet ports. Use the CN3 port for Modbus TCP
communication.

SOP-20 operating panel

Network cable .
[ R

O %

e

- USB cable |

USB cable

Network cable |

Figure 12-8 Modbus TCP networking of MD880 with AM600

PLC configuration

1. Create a project.

-153-



Examples for Communication Settings

‘2] New Project

Categories:

Device

Language

Libraries

@ ac712

[ Acso1-0221-U0RO
AC802-0222-U0RD
AC811-0031-U0R0
ACB1X-0122-U0R0
AM401-CPU1608TN-C
AM401-CPU1608TP/TN
AM402-CPU1608TN-C
AM402-CPU1608TP/TN
AM403-CPU1608TN

AP701-0021-UORD

AP70X

CODESYS SoftMotion RTE V3
CODESYS Softmotion RTE V3 x64
CODESYS SoftMotion Win V3
CODESYS SoftMotion Win V3 x64
Inovance_Windows_RTE_X64
PitchDrive

—
[SUSERTEETE ST ) SR E SR

Structured Text (ST) v

Device

Instruction

W 2 FS485: support MODBUS—ETU master/slave protocol and A
free port protocol

M 1 channel CAN: supports CANDpen master station and
CANLink master/slave protocol, the master station supports
a maximum of 63 slave stations

M 1 channel Ethernet: 1 channel supports MODBUS-TCP
master/slave protocol, the master station supports a
maximun of 63 slave stations

M 1 EtherCAT bus, the maximum number of axes is 32, it is
recommended to be within 20, and the maximum support is
128 EtherCAT slave stations (4PME and virtual axis do not

account for the number of axes) 4

Name:

[untitied2

Location: lE:\test

2. Select the PLC type.

‘2] New Project

Categories: Device Language

@ Ac7r2 Structured Text (ST) -

@ (1] Acso1-0221-U0RO

Libraries [ Acso2-0222-U0R0 Device
[ Acs11-0031-U0RD
[ Acs1x-0122-U0RO
[l AmM401-CPU1608TN-C
(1] AM401-CPU1608TR/TN
(4] AM402-CPU1B08TN-C
(1) AM402-CPU1508TP/TN

|: AM403-CPU1608TN

i}
[ AP701-0021-U0RD Instruction
[ ap7ox M 2 ES485: support MDDBUS—RTU master/slave protocol and A
[{j CODESYS SoftMotion RTE V3 free port protoccl
[f§ CODESYS Softmotion RTE V3 x64 M 1 channel CAN: supports CANDpen master station and
[{§ CODESYS SoftMotion Win V3 CANLink master/slave protocol, the master station supports
[{J CODESYS SoftMotion Win V3 x64 a maximun of 63 slave stations
m Inovance_Windows_RTE_X64 B 1 channel Ethernet: 1 channel supports MODBUS-TCP
[ PitchDrive master/slave protocol, the master station supports a

maximum of 63 slave stations

M 1 EtherCAT bus, the maximum number of axes is 32, it is
recommended to be within 20, and the maximum support is
128 EtherCAT slave stations (4PME and virtual axis do not

account for the number of axes) 4

Name:

[Untited2

Location: lE:\test

3. Set the AM600 as the Modbus TCP master.
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q x/ |
=5 Untiteds | ZgRefresh |(E Copy (EPaste (i Delete $Undo (¢} Redo | @ Import EDS File s
= Device (AME00-CPU1608TP/TN)
©, Device Diagnose
= @£ Network Configuration
# B0 pLcLoge
Resources List
3 SoftMotion General Axis Pool
H  +6H_SPEED IO (High Speed 10 Moduie)
[ MODBUS_TCP (ModbusTCP Master)

4. Drag the MODBUS TCP device under the Ethernet port to the "Network Configuration"
tab.

HIGH_SPEED_IO (righ Speed IO Module)
MODBUS_TCP (ModbusTCP Master)
‘modbusTcp (ModbusTCP Slave)

5. Set parameters such as the IP address. The IP address must be the same as that
configured for the HMBT-10 module.

ﬁ x
=3 Untitieds
s jce (AMB0O-CPU 1608TP/TN) Modbus TCP Slave Configuration -
©, Device Diagnose Ho:u'ﬂ?!mcaman
) Configuration
T o Sove s
#9 LocalBus Config Device Diagnose
i
Resources List Status
L3 sotvoton et s od o ——
B HiGH_SPEED_IO (High Speed 10 Moduie)
=[] MODBUS_TCP (ModbusTCP Master) \ Timeout(ms): [wo ]
modbusTep (ModbusTCP Slave)
Stave Enable Varisble:s

6. Configure the parameters to be read/written. This example explains reading multiple
registers and writing multiple registers.

Note

For reading or writing multiple registers, the parameter addresses must be consecutive.
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Devies. -8 x

Eyyre— -]
= Device (AMe00-CPUL60BTP/TN)
@, Devce Diagnose
= $€ Network Configuration
5 Locabus Config
# B0 PLC Logic
) Resources List
"3 SoftMoton General Axis Pool
B 164 SPEED 10 (High Speed 10 Modue)
HODBS, TCP (Modbus TCP Master)
@ modbusTcp (ModbusTCP Stave)

@ modbusTcp x
Wodts
eI T vk resioreet it Ererirdeg
Wodbus TCPSave Conmuaton | e 152 1 e Regeisi.. O te5ons v © Keplastiobe
Write_n1-68... 2 Write Multiple Registers(Fu... Cydic, t#100ms.

DeviceDiagnose

Intemal 0 Mapping

Status

Information

<

[ Use decimaloffset oo |
e Reading multiple registers:
Modbus Channel Set X
Channel
Name Read_nl—52 nl—67 \
Access Type Read Holding Registers(Function Code 03) v
Trigger Cyelic v Cycle Tine(ns) 50 2
Repeated 2 %{'
Conment ]
Read Register
Offset [oxa1F ‘

Length(HORD) 16

Error Handling [Keep Last Value v

Write Register

0ffset 0x0000

Length(¥0RD) |1 Y |

Cancel

e Writing multiple registers:
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Modbus Channel Set X
Channel
Name Write_nl—68"n1-63 ‘
Access Type Write Multiple Registers(Function Code 16) v
Trigger Cyclic v| Cycle Tine(ns) 100 =
Repeated 2 +
Conment

Read Register

Offset 0x0000

Length(WORD) |1 <

Error Handling Keep Last Value

Write Register

0ffset leSAU!

Length(#0RD) |16 =

7. After all settings are complete, download the settings to the PLC.

File Edit View Project Buid Onlne Debug Tools Window Help

(¢} R & 4 2 -

Note

o (@: Check the program.
o (@:Compile.
« :Download.

Data read/write check

1. After configuration, check if the parameters can be read/written normally. Monitor
addresses IW1 to IW16 and QW1 to QW16 in the PLC. IW1 to IW16 and QW1 to QW16 are
the 1/0 address mappings in the PLC for the data to be read/written through Modbus

(7] modbusTcp x -|

Modbus TCP Slave C Find Filter Show all -
)

Modbus TCP Slave Communication Variable Mapping = Channel Address Type Default Value Unit [

Il EE ] Read_n1-52~n1-67 %IW1 ARRAY [0..15] OF WORD R

Device Diagnose + " Write_n1-68~n1-83 %QW1  ARRAY [0..15] OF WORD v

Internal 1/0 Mapping

Status

Information
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Breakpoints

Cross Reference List
Call Stack

Show memory view
Start Page

&

&
Configuration Device Info View B watch3

&

»

Ful Soeen  Ctrl+Shift+F12
Navigate Backward
Navigate Forward

BooDELEabdE

Properties...

2. Make the PLC write process data to the MD880 drive. Before data writing, set the value of
SM3001 to 1.

Expression Application Type Value Prepared value Ad
® %IW1 Device. Application WORD 16%1000 Cydic Monitoring
& %IW2 Device. Application WORD 16%1000 Cydiic Monitoring
® %IW1S Device. Application WORD 16¥1000 Cydic Monitoring
@ %Wis Device. Application ___ WORD 16#1000 Cydic Monitoring
# %QW1 Device.Appication ~ WORD. 1620000 1651558 By copy
& %QwW2 Device. Application WORD 16#0000 16#1254 ﬂ Paste
® %QW15 Device. Application WORD 1620000 1620011
& %QW16 Device. Application WORD 16#0000 1620011
Add All Forces To Watchlist
Display Mode >
< >
[2) INVO3---[Parameter list]---->n1[FBA-A] X
5 AlSysten] ~ I y 4, = Password [oes
) g
& b[Control command] Conpare. frew) Dovelond Custonized Persissions %
8 C[Reference channell
5 dlMotor parameters] Func. .. [Name [Current value
ElMotor control] n1-57  [Process data output 6] Data d?splay 0x1000
FL1/0] nl-58  [Process data output 7] Data display 0x1000
. . nl1-59  [Process data output 8] Data display 0x1000
5 HiDiagnostic] i
B LlApplication functions] n1-60  [Process data output 9] Data display 0x1000
il LLApplication functions ) ni-61  [Process data output 10] Data display 0x1000
B8 nlFieldbus adapter and expansion module] nl-62  [Process data output 11] Data display 0x1000
5 n0[InoLink n1-63  [Process data output 12] Data display 0x1000
n1[FBA-A] nl-64 [Process data output 13] Data display 0x1000
= n2[FBA B nl-65 [Process data output 14] Data display 0x1000
& n3[FBA-C] nl-66  [Process data output 15] Data display 0x1000
= nd[Encoder module 1] nl-67  [Process data output 16] Data display 0x1000
& n5(Encoder module 2] n1-68  [Process data input 1] Data display 0x1234
= n6[Encoder module 3] n1-69  [Process data input 2] Data display 0x1254
70HIO module 11 n1-70  [Process data input 3] Data display 0x0000
nl-71  [Process data input 4] Data display 0x0000
n8[HIO module 2] ; :
= n9lHIO module 3] n1-72  [Process data input 5] Data display 0x0000
» moduze n1-73  [Process data input 6] Data display 0x0000
0 n10[ModbusRTU module] n1-74  [Process data input 7] Data display 00000
i n12[CANopen module] ni-75  [Process data input 8] Data display 020000
& n13[HETN module] nl1-76  [Process data input 9] Data display 0x0000
& n14([EtherCAT module] n1-77  [Process data input 10] Data display 0x0000
Zn15[HDVN module] n1-78  [Process data input 11] Data display 0x0000
= n16[PROFIBUS DP module] nl-79  [Process data input 12] Data display 0x0000
= n17[PROFINET 10 module] n1-80  [Process data input 13] Data display 0x0000
= n18[Custonized commnication module] n1-81  [Process data input 14] Data display 0x0000
= n19(HSVM module 11 n1-82  [Process data input 15] Data display 0x0011
ni-83  [Process data input 16] Data displa: 0x0011
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3. Make the PLC read data from the MD880 drive. The PLC reads data from n1-52 to n1-67.
Therefore, parameters n1-04 to n1-19 must be configured. Ensure that an output fixed
value of 100% corresponds to 16#1000.

[2)INV03--[Parameter list]-—>n1[FBA-A] X |
EITIALL parazeter A Bl A L e
- 24 . [UV] = > ear
5 AlSysten] s || | G | e reniasies PR
&8 blControl comand]
5 C[Reference channel] [ Name Current value Unit |Min|
2 dlNotor paramcters] [FBA-A] Communication mode selection 0[Standard] - o
SEED Continuous CRC error detection setting 0 - 0
@& EMotor rol.
;ZF,;S control] Process data output 1 U7-01[Fized value 100 - 0
- ] Process data output 2 U7-01[Fixed value 100%] - 0
8 HiDiagnostic. Process data output 3 U7-01[Fized value 100%] - 0
75 LlApplication functions] Process data output 4 U7-01[Fixed value 100%] - o
E&n(Fieldbus adapter and expansion module] nl-08  Process data output 5 U7-01[Fixed value 100%] - 0
=] n0[InoLink. n1-09 Process data output 6 U7-01[Fixed value 100%] - 0
[C=umma nl-10  Process data output 7 U7-01[Fised value 100%] - 0
= n2[FB! nl-11 Process data output 8 U7-01[Fixed value 100%] - 0
En3[FBA-C] nl-12  Process data output 9 U7-01[Fixed value 100%] - o
= nd[Encoder module 11 nl-13  Process data output 10 U7-01[Fixed value 100%] - 0
= n5[Encoder module 2] nl-14  Process data output 11 U7-01[Fixed value 100%] )
I n6[Encoder module 3] nl-15 Process data output 12 U7-01[Fixed value 100%] - 0
7(HIO0 module 1] nl-16 Process data output 13 U7-01[Fixed value 100%] - 0
" nocue nl-17  Process data output 14 U7-01[Fixed value 100%] -0
nl-18 Process data output 15 U7-01[Fixed value 100%] - 0
; nl-19 Process data output 16 U7-01[Fixed value 100%] - 0
&n10[Modbus-RTU module] BI20  [Process data output 11 Base value 0 - 0
= n12[CANopen module] nl-21 [Process data output 2] Communication base value o - 0
[Expression Application Type Value Prepared value Executionpoint Ad
® %1 Device Application | WORD 161000 Cydic Monitoring
® %Mz Device.Application ~ WORD 161000 Cydic Monitoring
# %IW15 Device.Application  WORD 161000 Cydic Monitoring
@ %Wis Device.Application  WORD 1621000 Cydic Monitoring
# %Qw1 Device.Application  WORD 1651234 Cydic Monitoring
@ %Qw2 Device.Application  WORD 16%1254 Cydic Monitoring
# %Qw1s Device.Application  WORD 1620011 Cydic Monitoring
# %QW16 Device.Application  WORD 1620011 Cydic Monitoring
< >
[2) INV03---[Parameter list]--—->n1[FBA-A] X
SEP P —
arameter group ~ F‘: i‘ Ii‘ > P 4
] Custom parameter group Save as Conpare Tpload Download Custonized Fernizsions [0Standard parane v
& Modified parameter
8 CommonParameter Func. .. | Name [Current value
SCIALL parameter nI-52  [Process data output 1] Data display 0x1000
AlSysten] ni-53  [Process data output 2] Data display 0x1000
= blControl a ni-54  [Process data output 3] Data display 0x1000
C[R"’f‘ o °°’“:a" 1 nl-55  [Process data output 4] Data display 0x1000/
& eference channe nl-56  [Process data output 5] Data display 0x1000
dlotor parameters] nl-57  [Process data output 6] Data display 0x1000
nl- rocess data output ata display x!
ElMotor control] 1-58 [P d 7] Data displ 0x1000]
F(1/0] n1-59  [Process data output 8] Data display 0x1000
H[Diagnostic] nl-60  [Process data output 9] Data display 0x1000
& LlApplication functions] nl-61  [Process data output 10] Data display 0x1000
©& n(Fieldbus adapter and expansion module] nl-62  [Process data output 11] Data display 0x1000
B nO[InoLink] nl-63  [Process data output 12] Data display 0x1000
= n1FBA-A] nl-64  [Process data output 13] Data display 0x1000
= n2(FBA-B] n1-65  [Process data output 14] Data display 0x1000
n1-66  [Process data output 15] Data display 0x1000
n3[FBA-C] .
= o4 lEneoder module 11 ni-67 _[Process data output 16] Data displa 01000
A% Encocer mocu e nl-68  [Process data input 1] Data display 0x1234
n5[Encoder module 2] nl-69  [Process data input 2] Data display 0x1254
5 n6[Encoder odule 3] nl-70  [Process data input 3] Data display 050000
& n7[HIO module 1] nl-T1 _[Process data input 4] Data display 030000

12.6 EtherCAT

Networking

In this example, the PLC used is an Inovance AM600-CPU1608TN. The PLC programming
software is InoProShop from Inovance. The MD880 drive commissioning software is
InoDriveStudio. You can obtain the software from the Inovance official website at https://
www.inovance.com.
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Connect devices according to the following figure to complete networking. Set the SOP-20
to the USB relay mode.

Note

The AM600-CPU1608TN has two Ethernet ports. Use the CN4 port for EtherCAT
communication.

SOP-20 operating panel

Network cable

USB cable |

USB cable

HETC-10 &

Network cable |

Figure 12-9 EtherCAT networking of MD880 with AM600

PLC configuration

1. Create a project.
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InoProShop(V1.6.2) SP2
'Fle | Edt View Project Buid Oniine
[5] NewProject.. cCtri+N
(& OpenProject... Ctrl+0

Close Project

Save Project Ctrl+5
Save Project As...

Project Archive »
Source upload ...

Source download...

Print...

Print Preview...

Page Setup...
Recent Projects >
Exit Alt+F4
2. Select the PLC type.
‘2] New Project Ded
Categories: Device Language
@ ac712 Structured Text (ST) -
@ [ Acs01-0221-U0RD
Libraries (i Acso2-0222-U0R0 Device

[ Acs11-0031-U0RD
[l Acs1x-0122-U0RD
[ AM401-CPU1608TN-C
[ AM401-CPU1608TP/TN
[ AM402-CPU1608TN-C
(1) AM402-CPU1508TP/TN

[ AM403-CPU1608TN
AM610-CPU1608TP

[ aP701-0021-U0RD Instruction

[ ap7ox M 2 RS485: support MDODBUS—RTU master/slave protocol and A
[fj CODESYS SoftMotion RTE V3 free port protocol

[fj CODESYS Softmotion RTE V3 x64 B 1 channel CAN: supports CANOpen master station and

[ CODESYs SoftMotion Win V3 CANLink master/slave protoccl, the master station supports
(] CODESYS SoftMotion Win V3 x64 a maximun of 63 slave stations

m Inovance_Windows_RTE_X64 W ! channel Ethernet: 1 channel supperts MODBUS-TCP

[ PitchDrive master/slave protocol, the master station supports a

maximun of 63 slave stations

M 1 EtherCAT bus, the maximum number of aves is 32, it is
recommended to be within 20, and the maximum support is
128 EtherCAT slave stations (4PME and virtual axis do not

account for the nunber of axes)

Name: lunﬁdedz ]
Location: lE:\test VI

3. Set the AM600 as the EtherCAT master.
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ﬁ

= (i Device (AM600-CPU1608TP/TN)
@, Device Diagnose
= $€ Network Configuration
8 canopen Config
'
# B pLC Logic
(5 Resources List
"3 SoftMotion General Axis Pool
~ l  +ii6H_SPEED 1O (righ Speed 10 Module)
B canoPEN (CANopen Master)

x|
~ | @Refresh | Copy (E5Paste (jj Delete HjUndo [} Redo ||@ ZoomIn @

* LocalBus

4. EtherCAT requires installing the XML file for the MD880 drive. You may obtain the XML file
from Inovance or its agent.

[l HiGH_SPEED_IO (righ Speed 10 Moduik)
B8] ETHERCAT (EtherCAT Master Softotion)

|

x|
: gRefresh | (% Copy (Paste ffj Delete $)Undo (c} Redo | @ Import EDS File s Import GSD File | (& Import ECT File ||

5. After the file is installed, the MD880ON_ECAT device appears in the network device list.

D

rag the device to the "Network Configuration" tab.

x|

i “gRefresh [[{ECopy]ispaste i Delete Hyundo (¢ Redo | © Import EDS File

6. On the "General" tab, retain the default parameter settings for the master and slave.
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Devices ~rx ETHERCAT X
=1 Untiteds -
5@ General [ Autoconfig Master/Slaves EtherCAF"
@ Device Diagnose
- Function Code
= % Network Configuration EtherCAT NIC Setting
Update Destination Address (MAC) |FF-F -7 FF-F [(Asroadcast [ Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00 Browse...
Sync Unit Assignment
Network Name [etn2
EthercAT /0 Mapping O Select network by MAC @ Select network by Name
Status 4 Distributed Clock 4 Options
P Cycletime (2000 [] Use LRW instead of LWR/LRD.
- Sncofset [] Encble messages pertask
— A lav
o [ Svnc Window Monitoring D Autorestartslaves
Sync window 1 T
< NE
Devices ~ 8 X | [ mpeso_ecaT x
=3 Untiteds -
Address Additional
= (i@ Device (aMs00-CPU1608TP/™N) i B ~ Ether #
@, Device Disgnor AutolncAddress 0 Ensble Bxpert Settings CAT.
A = Process Data(PDO Setting) o @
=@ Network Configuration EtherCAT Address [1001 9 [ optional
g EtherCAT Config Startup parameters(SDO Setting)
4 Distributed Clock
¢ LocaBus Config
# @) PLcLoge €D Select DC DC-Synchron v
() Resources List CoE Online enable [3000 ] syncunit cydle (us)
"3 SoftMotion General Axis Pool synco:
HIGH_SPEED IO (High Speed 10 Modue) EtherCAT 1/0 Mapping E“ .
able Sync
ETHERCAT (EtherCAT Master SoftMotion) -
(@ MDS80_ECAT (MDBBON_ECAT _v1.1.7) €& Syncunit Cydle (X i [ Cydle Time (1)
e —— User Defined o =] stiftTime Gs)
. Syncl:
h —_— Enable Sync 1
Sync Unit Cycle |1 v (000 < CydeTime (us)
User Defined o 2] shift Time (us)
Identification
@ Disabled
Confiaured Sation Alias (400 0121 (1001 B

7. Configure the PDO. By default, 16 parameters are periodically written, and 16 parameters
are periodically read. You can add or reduce parameters as required. The MD880 drive
supports a maximum of 16 parameters for periodic read/write.

(i) mp8so_ECAT x -

General

@®Add 7 Edit Collapse Display All  ~ | L0adPdo [ ppo Assign [7] PDO Config PDO Len f"‘(ﬂ"“): 320

E— | In(Byte):  32.0

Input/OutPut Name Index Sublndex  Size Type Flag Y] A
R = [7] Output 1t receive PDO Mapping 161600 16200 320 Editable 2

o "» RPDO1(uint16) 1623000 16201 20 UINT
"» RPDO2(uint16) 16#3000 16202 20 UINT
" o w20 um
. “» RPDO4{uint16) 1623000 16204 20 UINT
S "» RPDOS(uint16) 1623000 16205 20 UINT
Status K‘ RPDO6(uint16) 1623000 16206 20 UINT
v RPDO7(uint16) 163000 16207 20 UINT
Information "» RPDOB(uint16) 163000 16208 20 UINT
. " RPDO9(uint16) 1623000 16209 20 UINT
Ty "o RPDO10(uint16) 16%3000 16%0A 20 UINT
) " RPDO11(uint16) 1623000 16208 20 UINT
“» RPDO12(uint16) 1623000 1620C 20 UINT
" RPDO13(uint16) 1623000 16200 20 UINT
" RPDO14(uint16) 1623000 16208 20 UINT
" RPDO15(uint16) 1623000 1620F 20 UINT

“» RPDO16(uint16) 1623000 16210 20 UINT o

8. After all settings are complete, download the settings to the PLC.
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File Edit View Project Build Online Debug Tools Window Help

(¢] S~ ar= # 2 -0

Note

o (D: Check the program.
e @: Compile.

« ®:Download.

Data read/write check
1. After loading the PLC configuration to the PLC, verify the transmission of process data,
that is, check whether data can be transmitted between the MD880 and the PLC. Monitor
addresses IW1 to IW16 and QW1 to QW16 in the PLC. IW1 to IW16 and QW1 to QW16 are I/
O address mappings of EtherCAT process data in the PLC.

(1) MD8so_ECAT x hd
For Find Filter Show all -

Variable Mapping ~ Channel Address Type  Default Value Unit Description A
rocess (rR0 Seine) "0 RPDO1(uint16) %QW1  UINT RPDO1(int16)
Startup parameters(SDO Setting) + "y RPDO2(uint16) %QW2 UINT RPDO2(uint16)

+"e RPDO3(uint16) %QW3 UINT RPDO3(uint16)
Online LY RPDO4(uint16) %QW4 UINT RPDO4(uint16)
CoE Online +- "o RPDOS(uint 16) %QWS UINT RPDOS(uint16)

"9 RPDO6(uint16) %QWE UINT RPDOS(uint16)
EtherCAT /O Mapping " RPDO7(uint16) %QW7  UINT RPDO7(uint16)

"o RPDOB(uint16) %QWS  UINT RPDOB(uint16)
EXD " RPDOS(uint16) %QWs UINT RPDOS(uint16)
e " RPDO10(uint16) %QW10  UINT RPDO10(uint16)

L RPDO11(cint16) UNT RPDOLi(NtlE)

: Resetmapping  Always update variables: |Enabled 2 (aiways in bus cydle task) v

IEC Objects
Variable Mapping Type
@ MD880_ECAT ®  ETCSave

# = Create new variable "% =Mapto existing variable

2. Add addresses IW1 to IW16 and QW1 to QW16 to the watch table.
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Watch1

&

B watch2
Configuration Device Info View B watchs

&

B

[ CrossReference List Watch4

& calstack Watch al Forces
% Show memory view

Start Page

B Eull Screen Ctrl+Shift+F12
@ Navigate Backward
-) Navigate Forward

Properties...

3. Make the PLC write process data to the MD880 drive.

Expression Application Type Value Prepared value Executionpoint Add
@ %Qw1 Device.Applicaon ~ WORD 1620000 1620001 Cyciic Monitoring
* %Qw2 Device.Applicaon ~ WORD 1620000 1620002 (B3 Copy
& %QW3 Device.Application WORD 16#0000 1620003 | Paste
@ %Qw4 Device.Applicaton ~ WORD 1620000 1620004 | % cut
® %QW5 Device.Applicaon ~ WORD 1620000 1650005 % Delete
® %QW5 Device.Appiication WORD 16#0000 1620006 T
 %QW7 Device.Applicaon ~ WORD 1620000 1620007
@ %Qwe Device.Appication  WORD 1620000 les000s | 3 lputAssstant...
® %QW3 Device.Applicaon ~ WORD 1620000 1620009
# %Qwi1 Device.Appicaton  WORD 1620000 1620011 Force values
# %QW10 Device.Applicaon ~ WORD 1620000 1620022 Unforce values
# %QW12 Device.Applicaton ~ WORD 1620000 1620033 Add All Forces To Watchist
# %QW13 Device.Appiicaton ~ WORD 1620000 1620044 o R
» %QW14 Device Application  WORD. 1620000
® %QW15 Device.Applicaon ~ WORD 1620000 1620066 Cydic Monitoring
& %QW16 Device. Application WORD 1620000 1620077 Cydlic Monitoring
< >

2] INVO3---[Parameter list]—>n1[FBA-A] X

CommonParanmeter ~ B % o L Fuasvord
EIALL parameter Save s Conpara Tpload Dovalosd Custonized Pernissions [0[Standard parans v
(B AlSysten]

@ blControl comnand] Func. .. |Name Current value |
B C[Reference channell nl-62  [Process data output 11] Data display 0x1000
5 dMotor parameters] nl-63  [Process data output 12] Data display 0x1000
= ElMotor control] nl-64  [Process data output 13] Data display 0x1000
nl1-65 [Process data output 14] Data display 0x1000
g @F“{ 0] . nl-66  [Process data output 15] Data display 0x1000
BE HDiagnostic] nl-67__ [Process data output 16] Data display 0x1000
@ LlApplication functions] nI-68  [Process data input 1] Data display %0001
B n(Fieldbus adapter and expansion module] nl-69  [Process data input 2] Data display 0x0002
B n0(InoLink] nl-70  [Process data input 3] Data display 0x0003
& n1[FBA-A] nl-71  [Process data input 4] Data display 0x0004
& n2[FBA-B] nl-72  [Process data input 5] Data display 0x0005
& n3[FBA-C] nl-73  [Process data input 6] Data display 0x0006
= nd(Encoder module 11 nl-74  [Process data input 7] Data display 0x0007
205 Bncoder module 2] n1-75  [Process data input 8] Data display 0x0008
& n6[Encoder module 31 n1-76  [Process data input 9] Data display 0x0009
n1-77  [Process data input 10] Data display 0%0022
Ea7HIO module 1] n1-78  [Process data input 11] Data display 0x0011
5 n8[HIO module 2] nl-79  [Process data input 12] Data display 0x0033
5in9[HIO module 3] nl-80  [Process data input 13] Data display 0x0044
& n10[Modbus-RTU module] nl-81  [Process data input 14] Data display 0x0055
& n12[CANopen module] nl-82  [Process data input 15] Data display 0x0066
& n13[HETN module] n1-83 _ [Process data input 16] Data display 0%0077

4. Configure the process data to be written from the MD880 to the PLC using parameters
n1-04 to n1-19. An output fixed value of 100% corresponds to 16#1000.
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Expression Application Type Value Prepared value Executionpoint Add
# %QW1 Device.Application  WORD 1620000 1620001 Cydiic Monitoring
» %QW2 Device.Applicaton ~ WORD 1620000 1620002 Cydic Moritoring
 %QW3 Device.Application  WORD 1620000 1620003 Cydiic Monitoring
» %Qw4 Device Appication  WORD 1620000 1620004 i
#® %QW5 Device.Application  WORD 1620000 1650005 | BB Copy
# %QWs Device.Application ~ WORD. 1620000 1620006 | Paste
® %QW7 Device.Application ~ WORD 1620000 1620007 | % cut
# %QWs Device.Application  WORD 1620000 16#0008 | X Delete
# %QWs Device.Application  WORD 1620000 1620009 Secthl
# %Qw10 Device. Application WORD 16#0000 160008
& %Qw1l Device. Application WORD 1620000 1620016 T3 Input Assistant...
& %QW12 Device. Application WORD 1620000 1620021 | Wite values
® %QW13 Device.Application WORD 1620000 162002¢ | @ Force values
# %QW14 Device.Applicaton ~ WORD 1620000 1620037 Unforce values
# %QW15 Device.Application  WORD 1620000 1620042 Add All Forces To Watchiist
# %QW16 Device.Application ~ WORD 1620000 162004D Dispiay Mode N
< >

Read/Write by SDO

This section takes reading C6-05 and writing C6-06 of the MD880 by SDO as examples. The
address of C6-05 is 191, whereas the address of C6-06 is 192.

1. Program in the PLC.

Ele Edt Vew Project Quid Onine Debig Toos Window Hep

QU RNEAIS vy BEXIMALIR U-FEHIBF ) a NHIL Jle |%

18 Pcpre x|
= thoteds - o pRoGRN FLC_ERG
w

Device (ACSIX-0122:U0R0)
@, pevice Disgnose.

= $£ Network Configuraton

8 EthercaT Config

100% [ v

% 8] ETHERCAT_D (EtherCAT Master SoftMoton)
"2 SoftMotion General Axis Pool

< > 1€ P

100% [ @ v

[ essages —Tota 6 arore) G warmngte) 0 messagete] (8 woteh [ Vi [ B et [fd wate |
2. Read C6-05 by SDO.
Variables related to the reading operation are defined as follows:
W_pulse: BOOL:=0;
R_pulse: BOOL:=0;

SDO_R: ETC_CO_SdoRead4;
SDO_read: ARRAY[l..4] OF BYTE:;
read_byte_num:BYTE:=10£2;
SDO_err:BOOL;

SDO_done :BOOL;

SDO_busy:BOOL;
err_code:ETC_CO_ERROR;
read_index:WORD:=16£#2000;

read sub_index:BYTE:=10£192;
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The reading method is implemented as follows: Add 1 to the register address, the index
is 0x20 plus high bytes, and the sub-index is low bytes. For example, to read the address
191, add 1 to the address, that is 191 + 1 = 192 (0x00C0), so the index is 0x2000, and the
sub-index is 0xCO0. uiDevice specifies the EtherCAT address (for example, 1001) of the
slave configured on the master.

SDO R
(

XBbort:=FALSE,

usiCom:=1,

udiTimeOut:=60000,
uiDevice:=1001,
xExecute:=R_pulse,

windex := read_index,
bySubindex := read sub_index,
abyData=>5D0_read,
usiDatalength=>read byte_ num,
XError=>5D0_err,
xDone=>5D0_done,

xBusy=>5D0 busy,
eError=>err_code

Note

When the PLC is used for SDO reading and writing, do not configure read and write ad-
dresses in the startup parameters of the slave station (SDO settings). Otherwise, the writer
program cannot execute read and write operations.
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[#) Mpsso_EcAT x |

General @Add  Edit J{Delete & MoveUp & Move Down c 0) [

Process Data(PDO Setting) Line Index:Subindex Name Value Bitlength IsDownload Abortif error Jump to line if err.. Nextline Commy

serup parameters(s0 settna) || This does not need to be configured.

Online

CoE Online
EtherCAT /0 Mapping
Status

Information

Perform operations in the watch table. When data is ready, a read operation is triggered,
as shown in the following figure. The value of C6-05 that is read is 16#0384,
corresponding to 10#900. C6-05 is read successfully.

# PLC_PRG.R_pulse Device.Application ~ BOOL 328
# PLC_PRG.read_index Device. Application WORD 16£2000 BT
# PLC_PRG.read_sub_index Device. Application BYTE 162C0 I
= @ PLC_PRG.SDO_read Device. Application ARRAY [1..4] O... fisadiss
# SDO_read[1] BYTE @ T
# SDO_read[2] BYTE ® i
# SDO_read[3] BYTE 16%00 a0
& SDO_read[4] BYTE 16200 30t
# PLC_PRG.read_byte_num Device. Application BYTE 16202 @ fisadis
o (@:When the data is ready, TRUE is input.
o @: Low bytes of read data.
o (3: High bytes of read data.
« @:Total bytes of read data.
[2) INVO3---[Parameter list]---->C6[Multi-speed reference] X |
S Paraneter group = P .1. £ 1 [——
] Custom parameter group Save as Compare Upload Downlosd Customized Pernissions [0[Standard parane v
| Modified parameter
8 ComponParaneter Func.... |Name _ Current value | Un|
1] ALL parameter CG:OO Setp?int 90.0 '1?:
@8I AlSysten] €6-01 M\ll!? reference selec!{on 1 ofol
(8 b[Control comand] 06-02  Multi-reference selection 2 olo] -
C6-03 Multi-reference selection 3 ofol -
Bl C[Reference channel] C6-04  Multi- election 4 ofo] -
3 COlSpeed reference for channel 1] [C6-05_ Multi-reference value 1 90.0 %
I C1[Torque reference for channel 1] C6-06 Multi-reference value 2 400.0 %
/= C2[Speed reference for channel 2] C6-07 Multi-reference value 3 450.0 %
{51 C3[Torque reference for channel 2] C6-08  Multi-reference value 4 200.0 %
¥ C4[Motorized potentiometer (MOP)] €6-09 Multi-reference value 5 0.0 %
&1 C5(Jog referencel C6-10  Multi-reference value 6 0.0 %
06-11  Multi-reference value 7 0.0 %
i C7(Basic ramp function generator(RFG)] ~ C6712  Multi-reference value 8 0.0 o
[ C8[High-level ramp function generator] g M“I‘?’"f"‘"““ value 9 0.0 B
T B C6-14  Multi-reference value 10 0.0 %

3. Write C6-05 by SDO.
Variables related to the writing operation are defined as follows:
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SDO_W:
SDO_write_para: ARRAY[l..4] OF BYTE;
write_byte_num:BYTE:=2;
SDO_write_err:BOOL;
SDO_write_done:BOOL;
SDO_write_busy:BOOL;
SDO_write_err_code:ETC_CO_ERROR;
write_index:WORD:=16#
write_sub_index:BYTE:=193;

wIndex: INT;

bySubindex: BYTE;

abyData: ARRAY [l..4] OF BYTE;
usiDatalength: BYTE;

xError: INT;

xDone:
xBusy:
eError: INT;
xExecute: INT;

ETC_CO_SdoWrited;

INT:
INT;

The writing method is implemented as follows: Add 1 to the register address, the index is
0x20 plus high bytes, and the sub-index is low bytes. For example, to write the address
192, add 1 to the address, that is 192 + 1 = 193 (0x00C1), so the index is 0x2000, and the
sub-index is 0xC1. uiDevice specifies the EtherCAT address (for example, 1001) of the

slave configured on the master.

SDO_W

):

usiCom:

uiDevice:=1001,
xExecute:=W_pulse,

wlndex := write_index,
bySubindex := write_sub_index,
abyData:=5D0_write_para,
usiDatalength:=write_byte_num,
xError=>SD0_write_err,
xDone=>SDO_write_done,
xBusy=>SDO_write_busy,
eError=>SD0_write_err_code

Perform operations in the watch table. When data is ready, a write operation is triggered,
as shown in the following figure. The value of C6-06 that is written is 16#0FAO,
corresponding to 10#4000. C6-06 is written successfully.

Expression Application
# PLC_PRGR pulse Device. Appiication
# PLC_PRG.read_index Device. Appication
# PLC_PRG.read_sub_index Device. Appiication
= & PLC_PRG.SDO_read Device. Application
# SDO_read[1]
# SDO_read[2]
# SDO_read[3]
# SDO_read[4]
# PLC_PRG.read_byte_num Device. Appiication

Type Value Prepared value Executionpoint A
w [ [ J—
WORD 1622000 Cydic Monitoring
BYTE 16%C0 Cydic Monitoring
s 1.40.. E———
BYTE 16284 Cydic Monitoring
BYTE 16203 Cydiic Moritoring
BYTE 16200 Cydic Monitoring
BYTE 16200 Cydic Monitoring
BYTE 16202 Cydic Monitoring v
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[2)INV03-—-[Parameter list]--—->C6[Multi-speed reference] X |
JE Parameter group 3, I 2 S > Passord
1Custom parameter group Scs Conpare. Vplosd Dowaload Custonized Peraissions [0S tandard perane v
Func. .. |Name [Current value [ U]
SOIALL parameter C6-00  Setpoint ) 90.0 %
8 AlSysten] C6-01  Multi-reference selection 1 0l0] =
8 bloontrol comand] C6-02  Multi-reference selection 2 0l0] =
06-03  Multi-reference selection 3 0l0] =
8 ClReference channel) 06-04  Multi-reference selection 4 ol0] -
I C0[Speed reference for channel 1] C6-05  Multi-reference value 1 90.0 %
& C1[Torque reference for channel 1] 606 Multi_reference value 2 10.0] 5
& C2[Speed reference for channel 2] C6-07  Multi-reference value 3 450.0 %
B C3[Torque reference for channel 2] 06-08  Multi-reference value 4 200.0 %
& C4[Motorized potentiometer (MOP)] 06-09  Multi-reference value 5 0.0 %
& C5Jog reference] 06-10  Multi-reference value 6 0.0 %
el C6-11  Multi-reference value 7 0.0 %
senerator (RF)] || 0612 Multi-reference value 8 0.0 %
[ C8[High-level ramp function generator] || 6713 ~ Multi-reference value 9 0.0 o
B dlNotor paraneters] C6-14  Multi-reference value 10 0.0 %
C6-15  Multi-reference value 11 0.0 %

12.7 EtherNet/IP

12.7.1Example of Using HEIP-10 with AB 1769-L71 as Master

In this example, Studio 5000 version 32.00.00 is used, the master is 1769-L71, and the IP
address and other settings have been configured in advance according to the user guide.
Both network ports of the expansion card can be used.

Studio 5000
Logix Designer”

Version 32.00.00 - Professional Edition

© 2018 Rockwell Automation Technologies, Inc. All
Rights Reserved

hitp://support.rockwellautomation.com

This computer program is protected by copyright law and
international tresties. Unauthorized reproduction or distribution of
this program, or any portion of it, may result in severe civil and
oiminal penalties, and will be prosecuted to the maximum extent
pessible under the law.

See the release notes for additional copyright and open source
licensing informaticn.

More info
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1. Create a project.
Open Studio 5000 and create a project. Select "1756-L71 ControlLogix® 5570 Controller"
under "ControlLogix® 5570 Controller" as the controller model.

© New Project ? X
Project Types Sea X
5 Logix Compact GuardLogix® 5370 Safety Controller =
:) vi Compact GuardLogix® 5380 Safety Controller

ey
" CompactLogix™ 5370 Controller

CompactLogix™ 5380 Controller
CompactLogix™ 5480 Controller
4 ControlLogix® 5570 Controller

1756-L71 ControlLogix® 5570 Controller
1756-172 ControlLogix® 5570 Controller
1756-L73 ControlLogix® 5570 Controller
1756-L74 ControlLogix® 5570 Controller
1756-L75 ControlLogix® 5570 Controller

Name: MD880_TEST

Location: | E\1_Studio_5000_Project\MD880_TEST v

2. Import the EDS file.

a. Go to "Tools" > "EDS Hardware Installation Tool".

ve.asy

CATIONS  TOOLS WINDOW HELP

m Options..

Security
@ Documentation Languages...

Import
Export

EDS Hardware Installation Tool

Motion

Monitor Equipment Phases
Plug-In Manager...
Custom Tools...

ControlFLASH
ControlFLASH Plus

b. Select "Register an EDS file(s)", and click "Next".
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Options
#hat task do you want to complete?

 Register an EDS file(s). ]
This option will add a device(s) to our datsbase.|

(" Unregister a device
This option will remove a device that has been registered by
an EDS file from our database.

(" Create an EDS file.
This option creates a new EDS file that allows our software to
recognize your device.

c. Select the EDS file stored in your computer and click "Next".

Rockwell Automation's EDS Wizard X
Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Automation applications.

& Register a single file

¢ Register a directory of EDS files I™ Look sfolder

Named:

C:\Users\Administrator\Desktop\MD880_EIP_V1.02.eds rowse... |

(i) *Ifthereis anicon file (ico) with the same name as the file(s) you are
registering then this image will be associated with the device.

To perform an installation test on the file(s), click Next

<@ | F-mm -~

d. Keep clicking "Next" until the "Finish" button appears. Then click "Finish".

-172-




Examples for Communication Settings

3. Set the IP address for the expansion card. In this example, a static IP is used. Set the
drive parameters n41-02 to n41-14 to 0, 192.168.0.11, 255.255.255.0, and 192.168.0.1,
respectively.

4. Configure the project on the Studio 5000.

a. In the left pane, right-click "1756 Backplane" and select "New Module".

S8 B New Module... il

[ [0] 1756-

Import Module...

Discover Modules...
Paste Ctrl+V
Properties  Alt+Enter

Print »

b. Enter "en2" to perform search, and select "1756-EN2TR" in the result list.

Select Module Type
Catalog Module Discovery Favorites

[enz Clear Filters Hide Filters

Nodule Type Vendor Filters ~
dvanced Micro Controls Inc. (A...

ardy Process Solutions

olex Incorporated

Nodule Type Category Filters A
nalog

Conmunication

Controller

] Digital o Online Developnent, Inc. (OLDI) o
[, (2] Blomsto Biaten] Aavmsmasion
Catalog Number Description Vendor Category

1756-EN2F 1756 10/100 Mbps Ethernet Brid... Rockwell... Comnunication

1756-EN2T 1756 10/100 Mbps Ethernet Brid... Rockwell... Comnunication

1756-EN2TP 1756 10/100 Nbps Ethernet Bri Rockwell, onmuni cati on

1756-EN2TR 1756 10/100 Nbps Ethernet Br: >ckyell, onnuni cation

1756-EN2TSC 1756 10/100 Mbps Ethernet Brid... Rockvell... Comnunication

5 of 169 Module Types Found Add to Faverites

Create| | Close Help

[IClese on Create

c. Click "Create", enter a name in "Name", and click "OK".
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57 New Module
General® Connection RSNetWorx Module Info IntemetProtocol PortConfiguration Network Time Sync
Type 1756-EN2TR 1756 10/100 Mbps Ethemet Bridge, 2-Port, Twisted-Pair Media Change Type.. | «
Vendor. Rockwell Automation/Allen-Bradley
East Wocal Ethernet Address
Name: \ MDB80[ () Private Network 192.168.1 o
() HostName
Module Definition .
Change Slot 1 ~
Revision: 11.001
Electronic Keying Compatible Module
Connection: None
Time Sync Connection: None
Status: Creating Cancel Help

5. On the added device list, right-click "Ethernet" and select "New Module".

4 . 1/0 Configuration
4 891756 Backplane, 1756-A7
[@[0] 1756-L71 MD580_TEST
< § [1] 1756-EN2TR MD580

f NewModule...
Import Module...

Discover Modules...
Paste Ctrl+V

Print »

a. Locate "MD880"and click "Create".
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Select Module Type
Cataleg lodule Discovery Favorites
[nai820 Clear Filters Hide Filters
Module Type Categery Filters ~ Nedule Type Vender Filters ~
20 - Conn-ER Advanced Energy Industries, Inc.
AC Drive Device Dialight
analog Endress +Hauser
CIP Notion Safety Track Section FANUC CORPORATIO! "
i am [ 4w Dabinslon be
Catalog Nunber Description Vendor Category
D280 NDB80 Inovance Unknown Device Type
1 of 772 Nodule Types Found Add o Fayorites
[IClose on Create Clese | | Help

b. On the displayed configuration interface, enter the configured IP address and specify a
name.

B New Module X
General* General
Connection
Module Info Type MD880 MD880
Internet Protocol
Port Configuration Vendor: Inovance
Network Parent MD880
Name: md880_eip | Ethemet Address
(O Private Network:  192.168.1 B
Description:
I@lpAddress- 192 .168. 0 . 11 |
(O HostName:
Module Definition
Revision 1001
Electronic Keying: Compatible Module
Connections: Exclusive Owner
Change
Status: Crealing oK Cancel Help

. Double-click the added md880_eip. In the displayed interface, click "General", and find
"Change".
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-
PortConfiguraton ] sz
OpPrivate Nework: 1921681 <
e
@ Address: 192.168. 0 . 11
OHostName:

d. Click "Change", select INT from the SINT drop-down list on the right, click "OK", ignore
the warning, and click "Yes".

B’ Module Definition X
Revision: 1 v —:"
Electronic Keying: Compatible Modul M
Connections:
Name Size
. Input: 32 |SINT
Exclusive Owner Output 2 %

e. Choose "LOGIC" > "Monitor Tags".
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ARCH | LOGIC | COMMUNICATIONS TOOLS WI

j—_| = Open o
. Monitor Tags
I Edit Tags
line Produced Tags... {lo Edits
- Map PLC/SLC Messages... -
Verify »

:IP_Car¢ ¥, Build

Handle I/O Forcing »
iler SFC Forcing »
Online Edits »

f. Unfold "md880_eip:0.Data", and select "Hex" in the "Style" column.

4 massu_eip0 e tt _Ub/UMUBEU_LIDABEBEUY
4 md880_eip:0.Data 9 [b e b2
» md880_eip:0.Data[0] 16#00 Hex SINT
> md8B0_eip:O.Datal1] 16200 Hex SINT
» md880_eip:O.Datal2] 16400 Hex SINT
» md880_eip:O.Data[3] 16#00 Hex SINT
» md8B0_eip:0.Datal4] 16%00 Hex SINT
» md880_eip:O.Data[5] 16#00 Hex SINT
> md880_eip:0.Data[6] 16#00 Hex SINT
» mdss0_eip:O.Data[7) 16#00 Hex SINT
» md880_eip:O.Datal8] 16%00 Hex SINT
» md8B0_eip:0.Dataf9] 16#00 Hex SINT
» md880_eip:0.Data[10] 16#00 Hex SINT
» md880_eip:0.Data[11] 16#00 Hex SINT
» md880_eip:OData[12] 16%00 Hex SINT
» md880_eip:O.Data[13] 16#00 Hex SINT
» md8B0_eip:0.Datal14] 16%00 Hex SINT
» md880_eip:O Datal15] 16400 Hex SINT
» md8s0_eip:ODatal16] 16400 Hex SINT
» md8B0_eip:0.Data[17] 16#00 Hex SINT
» md880_eip:O.Data[18] 16#00 Hex SINT
» \Monitor TagsfEdit Tags/ [IKS

The parameters under "md880_eip:0.Data" are related to PDO mappings. Every two
parameters form a group. Data 0 to data 32 are I/O message mappings (T->0). You can
configure other fields as required.

The md880_eip:l.Data and md880_eip:0.Data are I/O data during transmission. Values
written to O.Data are actually written into the parameters corresponding to the
configured mappings. The parameter configured by I/0 message mapping (T->0) [0] is
uploaded to I.Data regularly.

g. After the configuration is complete, click the search button to search for devices.

File Edit View Search Logic Communications Tools Window Help
DLW s X 6|92 < V) % s ek B GGG G

= =
=0k 1

3

Path <none>

Select the device (connected through USB or Ethernet), click "Download", and
download the code to the PLC.
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6. Use the DHCP function.
a. Set n41-02 to 1 to enable the DHCP function, restart the AC drive, and connect the PC
and AC drive to the same network. On the start menu, select "BootP-DHCP Tool", and
then select a network interface.
.. Rockwell Software
53} FactoryTalk Administration Consc
& studio 5000
. BootP-DHCP Tool
€ BootP-DHCP Tool Help
| BootP-DHCP Tool
|. FactoryTalk Activation
|, FactoryTalk Tools

.. RSLinx
. Utilities
Select Network Interface X
Please select a network interface:
Description | IP Address ]
Intel(R) Ethernet Connection (13) 1219-V 10.45.202.16
Sangfor SSL VPN CS Support System VNIC Unknown
ASIX AX88772C USB2.0 to Fast Ethernet Adapter 192.168.0.41
Intel(R) Wi-Fi 6 AX201 160MHz Unknown
Microsoft Wi-Fi Direct Virtual Adapter #2 Unknown

b. After power-on, find the device request in the BootP DHCP EtherNet/IP

Commissioning Tool.
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File Tools Help

Add Relation

B BootP DHCP EtherNet/IP Commissioning Tool

X

Clear History

Discovery History

70:70:4D:F7:03:EF DHCP 9:23:48

Ethernet Address (MAC) Type  (hr:min:sec) #

IP Address Hosthame

2

Entered Relations

Ethernet Address (MAC)| Type | IP Address

I Hostname | Description

Errors and warnings Relations
Unable to service DHCP request from 70:70:4D:F7:03.EF. 0 of 256
c. Right-click the request and choose "Add Relation".
BootP DHCP EtherNet/IP Commissioning Tool = X

File Tools Help

Add Relation

Clear History

Discovery History

Ethernet Address (MAC)\ Type | (hr:min:
70:70:4D:F7:03:E

F DHCP_9:24:44

:sec) #

IP Address Hostname

Add Relation
Clear History

d. Set the IP address and click "OK".
New Entry

Server IP Address

Client Address (MAC)

Client IP Address:
Hostname:

Description:

- [192168.0.41

: |70:70:4D:F7-03.EF

[ 192

168

Cancel |

e. Select the device and click "Enable BOOTP/DHCP".
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¥ BootP DHCP EtherNet/IP Commissioning Tool == X ‘
File Tools Help
___AddReieion | Discovary Hstory _CoarHoury |
Ethernet Address (MAC) Type (hrmin:isec) #  IP Address Hostname
70:70:4D:F7:03:EF DHCP 9:26:18 8

Delete Relation Entered Relations | Enable BOOTP/OHCP jl Disable BOOTP/OHCP J
Ethernet Address(MAthe iVIP Address Hostname | Description j J

70:70:4D:F7:03:EF 192.168.0.11

Erors and wamings Relasons
Unable to senvice DHCP request from 70.70 4D:F7.03 EF 1 0f 256

f. Wait for completion.

Note

After DHCP is configured, the IP address obtained through DHCP is written to n41-03 to n41-
14. If DHCP is no longer needed, you need to set parameter n41-02 to 0 to disable DHCP.
Otherwise, DHCP will be used to configure IP addresses each time you power on the device.

12.7.2Example of Using HEIP-10 with Inovance H5U as Master

In this example, AutoShop V4.7.9.0 is used and the master is H5U-1614MTD. IP addresses
and other parameters have been configured in advance according to the user guide. Both
sides of the EIP card can be used.

1. Create a project.
Open the AutoShop, create and name a project, and select the H5U series as the device

type.

2. Set the IP address for the MD880_EIP card. In this example, a static IP is used. Set the
drive parameters n41-02 to n41-14 to 0, 192.168.0.11, 255.255.255.0, and 192.168.0.1,
respectively. On the AutoShop, click the tool menu, and select "Communication Settings
(C)". Take "USB" as an example of the communication type. Click "Test" to determine
whether the PLC can be connected.

3. In the right tool box, right-click "EtherNet/IP Device" and select "Import EDS". Double-
click the displayed "MD880".
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[= EtherCAT Devices
! [# Inovance Devices
| | Gther Devices
[=-EtherNet/IP Devices
R oo vevies
C L Easy

H5U

MOS80
| —Mobsso
& Ver Uevices

4. Configure the slave parameters. Enter the configured static IP address in the "IP address"

text box.

Devices.

-8 x
=5 tnotesr -
=@ Device (AC8 1x-0122:U0R0)
O, pevice Dgrose
B Network Configuration
= 80 picioge
+ €3 Application
7 Resources List.
= (@ ethemet Ethemet)
= (@ EheretPaster EhertetP Scarmer)
@ wosso ovss0)
3 Softtion Genera i Pl

@ mosso x

General
’ Connections

Address Settings

Paddress (12168 . 1 . 5% -
Etheri'et/IP
User-Defined Parameters
‘ EtherNet/IP /O Mapping Elctrunkc Keying
Keying Optons
Status O Compatibiltycheck
@ st dentity check
Information
[ Check devieetype (33
Mcheckvendor D [1880 |
[ Check product code  [261
& check majorrevision [1
] Check minor revision [1

<

3 7ous |2 pevees

REstore DErUEVaILes:

5. Configure the EtherNet/IP 1/0O mappings according to actual conditions, and compile and

download to the PLC.
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= Excluzive Owner

Y IP1 0 Input I/0 Nessages[0] INT

_IP1_1 Input IO Messages[1] IRT
Y _IP1_2 Input I/0 Messages[2] INT
< IP1_3 Input I/0 Messages[3] INT
4 _IP1_4 Input 1/0 Nessages[4] INT
4 _IPL5 Input 10 Nessages[5] INT
4 _IP1 6 Input I/0 Messages[6] INT
< IP1_7 Input I/0 Messages[7] INT
4 _IP1_B Input I/0 Messages (8] INT
4 IP1_ 9 ... Input 1/0 Nessages[9] INT 3
4 1P1_10 e Input I/0 Messages[10] INT
4 1P 11 Input 1/0 Messages[11] INT
4 1P1_1Z Input I/0 Messages[12] INT
J 1P1.13 ... Input I/0 Messages[13] INT
4 _1P1_14 Input I/0 Messages([14] INT
4 IP1_15 — Input I/0 Messages[15] INT
4 IF1_14 Output I/0 Messages[0] INT
4 1P1.17 Output I/0 Messages[1] INT
4 1P1_18 Output 1/0 Messages[2] INT
4 IF1_19 Output I/0 Messages[3] INT
2 _1P1_20 Output T/0 Messages[4] INT
4 P11 Output I/0 Messages[5] INT
4 _IP1_22 Output 1/0 Negsages[6] INT
4 _IF1_23 Output I/0 Messages[7] INT
2 _TP1_24 Output 1/0 Messages[8] INT -

Q FEIEE W@ 6l &la 4w
Q B E] 2 B EE)| W [Oo/ 84 < m

12.7.3Example of Using HEIP-10 with Inovance AC810 as Master

In this example, the InoProShop (V1.7.3) and AC810 are used.

1. Configure parameters of the HEIP-10 module, such as the IP address, gateway, and
subnet mask.
Before connecting to the AC810 master station, set parameters such as the IP address,
gateway, and mask on the InoDriveStudio. If DHCP is used, use the BOOTP to assign IP
addresses.

In this example, a static IP is used:

e Forexample, to set the static IP address to 192.168.0.11, the subnet mask to
255.255.255.0, and the gateway to 192.168.0.1, set n41-02 to n41-14 of the AC drive on
the background software according to the following table.

Param. Function Setpoint
n41-02 DHCP enable 0
n41-03 IP address 1 192
n41-04 IP address 2 168
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Param. Function Setpoint
n41-05 IP address 3 0
n41-06 IP address 4 11

Subnet mask
n41-07 address 1 255
Subnet mask
n41-08 address 2 255
Subnet mask
n41-09 address 3 2%
Subnet mask
n41-10 address 4 0
na1-11 i}ateway address 192
n41-12 g}ateway address 168
n41-13 g;ateway address 0
n41-14 Eateway address 1

e Connect the HEIP-10 module to the LAN port A of the AC810 master station and
connect the AC810 to the PC.

Note

The AC810 provides only LAN ports A and B and supports the EtherNet/IP protocol.

2. Create a project for the AC810.
Open the InoProShop and create a project. Select "AC81X-0122-U0OR0" in the "Device"

pane.

InoProShop(V1.6.2)

SP2

Fie | Edit View Project Buid Onine Debug Tools Window Help

[5] NewProject...

& OpenProject...
Close Project
Save Project
Save Project As.
Project Archive

Source upload ..

Print...

Print Preview.
Page Setup..
Recent Projects

Exit

Source downloag...

Ctrl+N
Ctrl+0

Ctrl+s

Alt+F4

# %)

] startPage x
Q InoProShop(V1.6.2) SP2

Basic Operations

[2] New Project...
@ Open Project...
(@ open Project From PLC...

Recent Projects
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=] New Project

Categories: Device

Language

[ ac712
[ Acs01-0221-U0R0
[ Acso2-0222-U0R0
i Acs11-0031-U0R0
i ] ce 1x-0122-UoRo
[ AM401-CPU1608TN-C
[ AM401-CPU1608TP/TN
[ AM402-CPU1508TN-C
[ AM402-CPU1608TP/TN
[ Ama03-cPU1608TN
({ Amso0-cPu1608TR/MN
[J Ams10-CPULB0BTP
[{d AP701-0021-U0RD
[ ap70x
[1J CODESYS SoftMotion RTE V3
(1 CODESYS Softmotion RTE V3 x64
[J coDESYS SoftMotion Win V3
[{J copEsYs SoftMotion Win V3 x64
{{ 1novance_windows_RTE_x64
[ PitchDrive

Libraries

StandardPr |

Structured Text (ST)

Device

Instruction

W 1 RS485, 1 RS232

B support MODBUS-RTU master—slave protocol and free p
protocol

M 2 channels Ethernet: 1 channel supports MODBUS-TCP
master/slave station (the maximum nunber of slave stati
is 128), 1 channel supports EthernetIP

B 2 channels EtherCAT bus: each channel has a maximum
128 slave stations, a total of 128+128 total 256 servo
axes, supporting manipulator, CHC, electronic cam,
electronic gear

B 1 CANOpen bus (optional accessory), maximum 63 slave
stations

~
ort

ons

of

Name: |mdsso

Location: lE:\tzst

3. Import the EDS file and add a slave.

a

. Click "Network Configuration" in the left "Devices" pane. On the "Network

Configuration" tab, click "Import EDS File", and then import the EDS file of the HEIP-10
module. Click the PLC, select "EtherNet/IP Master" for the network port of the
connected device. Double-click the MD880 on the right device list to import the device.
As the HEIP-10 module is connected to the LAN port A, configure LAN port A as the

EtherNet/IP master.

WA WA TR W3 @6 @( IR B0 MM
ea & W o
w Sl & x BRI a x
= 31 ma ] omm | e 3 me tymw () v [ AEDSRA] I SAGSORE ESALCTRN | QK ABN 0 %
= @ Do a0z R0 S -
Oodhus E  Dlledbus Mk Ot
fcoun ws155)
Oodhus T3 [ledsus Ml [aCE
oo
Ocavcpen E36
[ Fecherne: (AN BOD)
OetousT T3 (lodbusTP ¥ [ledses b
| SEherCaT (BOC)
OEshertAT Eib
8) renetsvass A0y | FEcherCiT (ACID)
= & ervsrseniceTik A OEshert sl Eih
8) evenetsmass A sevescrce | FEthester 1P (@ON
& ot EtherNet/IPER  (JEtherter M
8 e e | Fesherer/ 1P (RO =
S OEthesSer PES  [Ethertes IHSK
= @ Eheret A Ebere)
D Evetephste A Bt sces)
2 Sootn aners v o
Brow | 8 < >
@ EsenEeE | [@ A8 wE oA |
BE-NEE: 000 EE: o o

b. Add the slave and configure the slave parameters.
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In the "Devices" pane, right-click "EtherNetIPMaster_A(EtherNet/IP Scanner)" and
select the device adding option, or in the "Network Device List" pane, double-click
"MD880". The HEIP-10 module is added.

projec
W@ WE TN W3 a6 WC IR B0 mb
COREAG ot RBXINGIG - F SIS ) a RG22 1%

x|
R | GEm (it B Dy @5 |G SADSXH [8] SAGSORE EBALCTRH |@ BX QN 80

=3 mam
= @ oevee (rcamor220m0)
O it .

RE-KAE: Q000  HEE: Q

Double-click the added MD880 device to configure the IP address (for example,
192.168.0.11). The IP address must be the same as that configured on the
InoDriveStudio.

B
=3 ntted” - -
o
S eve Dagnose Comectons Paddess |32 .18 . 1 . % -
D Etheri'et/IP
=8l rcLoge User-Defined Parameters.
+ € Application
Resources it Keyk Optne
= (@ Ethemet (Ethemey) < O Compatbiltycheck
= EthernetPMaster (EtherNet/IP Scanner) @ Strict identity check.
Tnfomaton
% Softoton Genral s oo Dorckdevierpe  [B ]
| Bomwewen
Dowcpodcode (@1 |
9 Checkmaorreviion E
) heck minorrevision

>

< I
Drorlgoeee

4. Configure the IP address for the master.

a. Double-click "Device" in the left pane. On the "Communication Settings" tab, click
"Scan Network", and then select AC810 in the scanned device list.
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Deves ~ 8 x|| @ peviee x -
= 3 tritear -
Communication Settings ScanNetwork... | Gatenay - | Device - I
@, Devie Diagnose Applications.
$ Network Configuration
= [0 PLcLogic Backup and Restore
+ € Application -
3 Resourcestt o ——— . °
# (@ et Ehered) ricsetngs Gateway
8 Softoton Geners i P Eoco ] O] (oo ol
PLC Shell TP-Address:
locainos
UsersandGroups o
2w
Lo
System Setting
Upgrade
Tesk Deployment
Sz
formtion
< >
Select Device X
Select the network path to the controller:
#‘. (Gateway-1(scanning...) Device Name: Scan network
@ Acs10[0000.AED3.8074) Gateway-1
Driver:
TCP/IP
IP-Address:
localhost
Port:
1217
Cancel

b. To configure the IP address (LAN port A as an example) of the master, double-click
"Device" in the left pane. On the "Device" tab, click "System Setting", and then click
"Read" to obtain the master IP address.

Devices v ax

=2 theteds
G Device Digrose
B Network Configuration
=80 Pctooe
+ ) Application
() Resources Lt
= @ Ethemet (Ethemet)
= (@ EtherNetiPMaster (EtherNet/IP Scanner)
@ vosso prosso)
3 SoftMotion General Axis Pool

@ o0 | @ cheme

Applications

Information

<
B7ous |52 pevees |

@ pevice x E

Operating mode in fauit 3

‘Stopped 0n Cor nFailure Stopped On System Failure

Stopped OnFlash Failure Stopped 0n SDCard Failure

o domsoe
-

s Oums

" Read

washen: [ ] m—l l—\ !—!

Subnet Mask: (255 . virte

Gateway: 168 . Identify Device.

RTC Configuration

W oe

Date: [a02s/03724 A— [ Wite

Change the IP address of the master to the same network segment as the configured
IP address of the slave. As the network segment is 192.168.0.X, change the IP address
of the master to 192.168.0.122, and then click "Write".
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Devces -8 x ws0 | ([ Etemet ' (@ Device x =
=2 nited? ~ =
‘Stopped On Configuraton Failure Stopped On System Failre
G Device Dagrose p—
$ Network Confguration Stopped On Fissh Filure Stopped OnSDCard Falure
= B0 pcroge Backup and Restore.
+ © Application . Ponerdown Save:
e
) Rt Saved Loation: v
= @ stemet heme) e
= (i) EtherNetPMaster (EtherNet/IP Scanner)
@ voseo (voss0) PLCShell e
3 Softhoton General Axis Pool ©una  Oune
Users and Groups,
»
Log Read
P adiress: = -
R— s[5 [5 ==
r— Gater: . [ —
Task Deployment [E——
s e —
Wiritng Tme
Iformation e
Date: [2025/03/24 B— B-] | wiite
- = w1725 o
73 Pous |52 evees | Time: a7 B [ome .

C. Select the IP address of the master. Double-click "Ethernet_A(Ethernet)" in the left
pane. On the "Ethernet" tab, click "General". Click "..." after "Interface", select the

configured IP address of the LAN port A.

qmﬂmx\
=3 untitled7

Ethernet (Ethernet)

(@ mpsso (vDsso)

El EtherNetIPMaster (EtherNet/IP Scanner)

‘3 Softiotion General Axis Pool

General
= (@ Device (AC81X-0122-U0R0) [ Genena | Interface | =

Q@ Device Diagnose
, Status 1P address 192 .168 . 1 . 1
9 Network Configuration

= &0 pic Logic Ethemet Device 10 Mapping Subnet mask 255 . 255 . 255 . 0
+ ) Application Default gateway 0.0 0 0
o Information

Regources List Adjust operating system settings

Network Adapters X
Interfaces
Hame Description IP address A

MAC address

5. Compile and run.

T0:CA:4D:41:6C:9E

enpl =0

enp2s0 192.168.0.88

enp3sl 0.0.0.0

L’ﬂ) 0.0.0.0 v
TP address |192. 168 . 1 . 23 ‘

Subnet mask |255 %85 . %86 . O \

Default gateway |152. %8 . 1 . 1 \

a. Click the compiling key and then click the login key.
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as0 o oros) B
W WE IR W3 EE O IR E0 A
consaIe P X7 =
= A e rm{ wy p—rw
=3 maso g
=@ bewee CIX012200R0) an Inerface [erois0
© Wit 5
& R wE Pt 192,168 . 0 .12
- Binces [Res—" Rn [m om0
- © ropication ket [0 -0 0 0
] EoEaeED Adatopersting systemsettoce
B nemoon -
- @ anmn
- & ermstsionsd A
Y Ru— -,
= & ErmasteserceTask A
) vt Aseveecre
= & manmosk
B e
O mRems
= @ eemet A Ehemen
yp——
@ uossovossn
3 SoftMotion General Axis Pool
Drox s
B T eRnenE: | (@ AR - oT R, oE, AR
BE—XRF: O0®0 HIMF: ELLEHEL L D) Q
o @: Compiling
o (@:Login
b. Click the start key to start the master.
Untitled7.project - InoProShop(V1.6.2) SP2
Fle Edt View Project Buid Onine Debug Tools Window Help
[<ESRRET—2 = =] I0h % & En - O I | 5 & A .
Devices > & X || [ mpss0o ' Ethernet x|[{ Device |
=3 Untitied7 v
o General
) Device [connected] (ACB1X-0122-U0R0) Interface |enp1s0
Q. Devi
. Device Diagnose Status 1P address 192 .
9 Network Configuration
= Subnet mask 255 .
B0 pLcLogic Ethernet Device 1/0 Mapping
+ ) Application [stop] Default gateway 192 . 168 . 1 . 1
(5 ResourcesList i

Adjust operating system settings
=43 ) Ethernet (Ethernet)

= A (f EtherNetPMaster (EtherNet/IP Scanner)
A mpsso (vpsso)
' SoftMotion General Axis Pool

On the slave side, the original red triangle icon changes to the green cycle icon,
indicating that communication is successfully.
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Untitled7.project - InoProShop(V1.6.2) SP2

Fle Edt Vew Project Buld Onine Debug Tools Window Help

= (f) EtherNetPMaster (EtherNet/IP Scanner)
3 ({ wosso (vDss0)
'3 SoftMotion General Axis Pool

=G (@ Ethernet (Ethernet) —

[<ESARET-"2 " RE- 1 XA B -0 S, aNAIL S o |9
Devices v 8 X | ({ moss0 ' ({] etheet x | [ Devie |
=) Untitled? =
e General
= devie [omeced] (CS0I22UR0) Inteface [enpis0 =
@ Device Diagnose
) e 1P address 192.168 . 1 .23
9 Network Configuration
= Bl ricloge Ethemet Device /0 Mapping Subnet mask 255 . 255 . 255
=0 Default gateway 192 . 168 . 1
Information
Resources List Adjust operating system settings

6. View and configure the process data.

In the left "Devices" pane, double-click "MD880". Click "EtherNet/IP I/O mapping" to view
the process data. You can configure the process data as required.

Untitied7.project - InoProShop(V1.6.2) P2
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Communication Troubleshooting

13 Communication Troubleshooting

13.1 PROFIBUS DP

The module provides three status indicators to indicate bus communication faults, as
described below.

Indicator Color Status Solution
Green light }(_jlcgrSmunlcaltlonc\I/wlth.the
steady ON control module is -
normal.
INOBUS Establishing . Check if the HDP-10 on the
- Lo . HCU is loose.
Red light communication with the . .
: o Check for physical connection
flashing HCU control module or .
communication failed issues between the HCU and
HDP-10 slot.
Green light Modul l
steady ON odule status norma -
Red light steady . L Check if the expansion card ID
ON Device ID invalid setting (n16-02) is correct.
MODULE « Check if the HDP-10 on the
Red light Establlsh!ng. . HCU is loose. . .
: communication with the | e Check for physical connection
flashing )
HCU control module issues between the HCU and
HDP-10 slot.
Green light The bus network )
steady ON connection is normal.
Green light Establishing bus network |
flashing communication
o Check if the PROFIBUS DP
communication link is
normal.
Red light steady | Bus network ¢ F(?r long commur.ncatlon
o . distances, check if the
FIELDBUS |ON communication failed L <
termination resistors at the
first and last devices on the
PROFIBUS DP link are set to
"ON".
Red light M | Check if the master station is
flashing aster lost operating normally.
Orange light . . Check th_e nl_6 group
: Slave configuration error | communication parameter
flashing .
settings.
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13.2 PROFINET IO

The module provides three status indicators to indicate bus communication faults, as

described below.

Indicator Color Status Solution
o Check that only n1-00 or n2-
00 is set to "PROFINET IO",
Green light Handshaking between the | not both. .
INOBUS flashing HPFN-10 module and the | e Check that n17-00 is set
drive failed properly.
« Check that the HPFN-10
socket is intact.
Green light : .
flashing Protocol stack starting Just wait.
- The HPFN-10 module does not
Red light
- MAC address error have the MAC address. Replace
flashing it
it.
MODULE -
Red light steady | Protocol stack start Power off and on again or
ON timeout replace the module.
Orange light Incorrect HCU Set the correctslotin
communication parameter n17-00 to activate
steady ON -
parameter setting the PROFINET card
« Check that the cable is
correctly connected.
Red light M found o Check that the slave is
flashing aster not foun configured.
« Check that a device name is
FIELDBUS assigned to the slave.

Red light steady

Communication with the

Check that the cable is

ON master station PLC lost correctly connected.
Orange light . . Check that the GSDML

: Configuration error - L
flashing configuration is correct.

13.3 Modbus RTU

The module provides three status indicators to indicate bus communication faults, as

described below.
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Indicator Color Status Solution
Green light Establishing
flashing communication with the |-
HCU control module
- Communication with the
Green light
INOBUS steady |§N HCU control module is -
normal.
Red light Cc()zmmunicaltiondwilthr;che Check if the HMBA-10 module
flashing H ; U control module has | damaged.
failed.
Green light
flashingg Module initialization -
Green light Module initialization
MODULE stead (%N completed or working -
Y normally
Red light Module faul Check if the HMBA-10 module
flashing odule fauft is damaged.
Green light
flashinglg Module initialization -
Green light Bus communication )
steady ON normal
1. Check if the n10-04 address
setting is correct.
2. Check the RS485
communication link.
FIELDBUS 3. Check if the termination
Red light resistor DIP switch of the
flashing Bus communication fault HMBA-10 module is set
correctly. For point-to-point
connection, both the
master and slave stations
need to have the
termination resistors
connected.

13.4 CANopen

The module provides three status indicators to indicate bus communication faults, as
described below.
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Indicator Color Status Solution
Establishing
Green light flashing | communication with the | -
INOBUS HCU cont.rol rnodu.le
Green licht stead Communication with the
ON & Y | Heu control module is -
normal.
Green light steady | Module operation )
ON normal
o Check if parameter n12-
00 is set correctly.
Red light flashing CAN bus passive error « Check |ft.he bus ada.pter
once and off for 1 type setting (n1-00) is
alarm
second correct.
« Check the CANopen
communication link.
Red light flashing Check if the master is
twice and off for 1 EANOpin heartbeat sending heartbeat
second imeou messages normally.
. Check if the RPDO and
Red light flashing | PDO receive length TPDO ll th setti .
three times and off | inconsistent with the ength settings in
for 1 4 confiouration the HCAN-10 module
MODULE or L secon & parameters are correct.

Red light flashing

Reading
communications
parameters

Check if the
communication baud rate
and slave address settings
of the HCAN-10 module
are correct.

Red light steady
ON

CAN bus disconnected

o Check the CANopen
communication link.

o Check if the termination
resistor DIP switch of the
HCAN-10 module is set
correctly. For point-to-
point connection, both
the master and slave
stations need to have the
termination resistors
connected.
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Indicator Color Status Solution

Green light steady Bus in operation state -
ON

o Check the CANopen
Green light flashing communication link.
once and off for1 | Bus stopped o The master is not

running. Check the
FELDBUS | e &

master configuration.

Green light flashing

Bus in pre-operational
state

o Check the CANopen
communication link.

o The master is not
running. Check the
master configuration.

13.5 EtherCAT

The module provides three status indicators to indicate bus communication faults, as
described below.
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Indicator Color Status Solution
Establishing Check if the HCU is
. ‘ communication with powered on and check the
INOBUS Green light flashing . connection between the
HCU or internal .
e expansion card and the
communication timeout

HCU.

g;\«laen light steady Module running normally | -
. Validating and updating | EEPROM information is
gLange light steady EEPROM XML initialized on first power-
information on.
Red light flashing p q
once per 200 ms arameter read error -
Power off and then power

. . on the device again. If the
Red light flashing EEPROM loading error problem persists, contact
once per 1000 ms .

Inovance technical

support.

Check if the ESI file was

Red light flashing | Hardware initialization | downloaded correctly or
twice per 2000 ms | error contact Inovance technical
MODULE support.
Red light flashing . Invalid state transition;
three times per Slave state transition check communication
2000 ms error configuration parameters.
. Check the communication
(F;T\ld light steady Bus disconnected cable; the device has
exited OP state.

o Check if communication
between the expansion
module and HCU is

Expansion card not normal.
OFF P « Check if n14-00 is set
activated
correctly.

o Check if the bus adapter
type setting (n1-00) is
correct.

Green light steady )
ON OP state
Green light ON 20

FIELDBUS ms and OFF 1000 | Safe-OP state -

ms

Green light ON 200
ms and OFF 200 ms

Pre-OP state

OFF

Init state
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13.6 EtherNet/IP

Possible faults during the usage of the HEIP-10 with the AC drive are listed in the table

below.

Table 13-1 Fault causes and solutions

Fault Symptom

Cause

Solution

HEIP-10 cannot
communicate with
the AC drive.

o The AC drive does not
support EtherNet/IP
communication.

o HEIP-10 communication
configuration error

o HEIP-10 hardware fault

o Check if the AC drive supports
EtherNet/IP.

o Correctly configure HEIP-10
communication parameters.

« Replace the HEIP-10.

The AC drive reports
a communication
error during system
operation.

o Abnormal communication
data

o Damaged or abnormal
network cable connection

« External interference

o Check if the EtherNet/IP master
station program is normal.

o Check if the network cable
connection is normal; replace the
cable.

o Use shielded Cat5e twisted pair
cables as required, ensure proper
grounding of the HEIP-10,
troubleshoot interference causes,
and seek technical support.

When a communication card fault occurs, the specific cause can be identified through the
AC drive. Related fault information is described in the following tables.

Table 13-2 Fieldbus adapter A fault subcodes and solutions

Fault Code Cause Solution

Check if the network cable is

67-01 Connection timeout properly connected; check if the
master station is running.
Contact Inovance for technical

67-05 Ethernet hardware error support.

67-12 MAC not programmed Contact Inovance for technical
support.

67-13 1P address conflict Check if another dewge has.the
same IP address as this device.

. Check if the network cable is
67-14 Link lost properly connected.
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Table 13-3 Fieldbus adapter B fault subcodes and solutions

Fault Code Cause Solution
Check if the network cable is
68-01 Connection timeout properly connected; check if the
master station is running.
Contact Inovance for technical
68-05 Ethernet hardware error support.
Contact Inovance for technical
68-12 MAC not programmed support.
68-13 1P address conflict Check if another devpe has‘the
same IP address as this device.
Check if the network cable is
68-14 Link lost I W !

properly connected.
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