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Introduction

The SV680N-INT series servo drive is a premium servo drive featuring high speed, high precision,
high performance, and commissioning-free functions. It is compliant with CE, UL, KC, EAC, UKCA,
and TUV certifications. It is specially suitable for applications that require premium functions.

The drive covers a power range from 0.05 kW to 7.5 kW and supports the EtherCAT communication
protocol. Used together with the host controller, multiple servo drives can be networked for
operation through EtherCAT. The servo drive comes with adaptive stiffness level setting, inertia
auto-tuning, and vibration suppression functions for easy use. The drive, together with an MS1
series high-response servo motor (with ultra-low, low, or medium inertia) equipped with a 23- or
26-bit single-turn/multi-turn absolute encoder, any third party servo motor, linear motor or DDR
motor, serves to deliver a quiet and stable operation and accurate process control through features
like fully closed-loop, internal process segment and gantry synchronization.

The drive also comes with features like safe torque off (STO), dynamic braking, and brake output
(external relay not needed) as standard and supports extension of seven kinds of safety functions
and bus safety function FSoE. The optional PINT model offers 24 V backup power for continuous safe
production. This servo drive serves to achieve quick and accurate position control, speed control,
and torque control through high-performance solutions for automation equipment in industries
such as electronic manufacturing, lithium batteries, manipulators, packaging, and machine tools.

This guide provides information about selection, installation, commissioning, functions,
troubleshooting, and parameters of the equipment.

Note

The speed unit of a servo motor and a DDR motor in RPM, and that of a DDL motor is mm/s. RPM is used
throughout this guide. Unless otherwise specified, an RPM value is equivalent to the mm/s one.

More documents

(DSelection Brochure | - — — — — — — - Provides product information about model selection.
@Quick Start Guide | - — — — — — — - Describes how to install and commission the equipment.
(®Hardware Guide | - — - — — — — - Describes the electrical design, mechanical design, and installation
and wiring instructions.
Servo system - . .
information @FunctionGuide | - — =~ — — — - Describes the functions, communication, and common faults.
(®Selection Guide | - — — — — — — - Describes the technical specifications and optional parts.
******** Provides information about model selection, installation, wiring, commissioning,
troubleshooting solutions, and parameter settings.

(@Motor Guide/Brochure| - — = — — — — - Provides information about the applicable servo motors.
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No. Name Code Description
Provides information about product selection, including the list of
SV680-INT Series Flagship Servo . . .
@ 19120362 supporting components, technical data on the drive and motor, and
Drive
cable selection guide.
SV68ON-INT Series Servo Quick X . . o
@ PS00021317 Introduces product models, installation, and quick commissioning.
Start Guide
Describes the installation and wiring of the drive, including pre-
SV680N-INT Series Servo Drive ) ) ) . . .
©) PS00021315 installation preparation, unpacking and handling, mechanical
Hardware Guide ) ) o ]
installation, and electrical installation.
Describes the functions and parameters of the product, including
SV68ON-INT Series Servo Drive . . . . o .
@ PS00021316 function overview, basic servo functions, tuning instructions, and
Function Guide L
parameter descriptions.
Provides information about product selection, including the list of
SV68ON-INT Series Servo Drive . . .
® PS00021313 supporting components, technical data on the drive and motor, and
Selection Guide . .
cable selection guide.
SV680N-INT Series Servo Drive Provides information about model selection, installation, commissioning,
® PS00021314 ) ) )
User Guide function, troubleshooting and parameters of the equipment.
MS1-R-INT Series Servo Motor Describes product information, general specifications, motor selection,
PS00017523
Selection Guide cable selection, certification categories and standards of the motor.
. Describes the installation of the motor, including motor installation
MS1-R Series Servo Motor
@) PS00005407 flowcharts, wiring, unpacking and handling, mechanical installation, and
Installation Guide
electrical installation.
Direct Drive Motor Stages and Describes product information, general specifications, motor selection,
19120011

Drives

cable selection, certification categories, and standards of the motor.
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« Updated section "Fuse (CE)".
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« Updated section "Fully-closed Loop": Added safety
precautions for the fully closed-loop function.

. Updated section "Dual-axis Gantry Commissioning": Added
safety precautions for gantry synchronization.

. Updated section "Certifications, Directives, and Standards":
Updated the functional safety certifications.
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brake circuit to the routine checklist.

. Updated section "Installing the Motor Management Library":
Updated the overload thermal threshold current in Motor
overload protection method 3.

. Updated the description of parameter H32.73.
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. Content about P-type models.
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. Content about Size B models (SV680NT1R4I-GINT,
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« Motor data.
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Date

Version

Revision

December 2024

A01

Added:
Section "Conformance Certification".

Updated:

« The communication cable diagram.

« The electrical wiring diagrams [P] and [N].

« Table "Recommended main circuit cables" in section "Cable
Specifications".

December 2024
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First release.

Access to the guide

This quide is not delivered with the product. You can download the PDF version in the following

ways:

e Visit https://www.inovance.com/global, and choose Service&Support > Support >

Documentation Download.

e Scan the QR code on the product with your smartphone.

e Scanthe QR code below to install My Inovance app, where you can search for and download the

guide.

Warranty disclaimer

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. Maintenance will be charged

after the warranty expires.

Even within the warranty period, maintenance can be charged for the following product damage:

e Damage caused by operations not following the instructions in the guide

e Damage caused by fire, flood, or abnormal voltage

e Damage caused by using the product for unintended functions

e Damage caused by using the product outside the specified scope

e Damage or secondary damage caused by force majeure (natural disaster, earthquake, and

lightning strike)

When applicable, relevant maintenance fee will be charged according to the latest Price List of

Inovance. If otherwise agreed upon, the agreed terms and conditions shall prevail.

For details, see the Warranty Card.
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Fundamental Safety Instructions

1 Fundamental Safety Instructions

1.1 General Safety Instructions

Safety disclaimer

e This chapter provides essential safety instructions for proper use of the product. Before using this
product, read through the guide and comprehend all the safety instructions. Failure to comply
with the safety instructions may result in death, severe injury, or equipment damage.

e "DANGER", "WARNING", and "CAUTION" signs in this guide are only supplements to the safety
instructions, and do not reflect all safety instructions to be followed.

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 injury or property damage caused by
improper use.

Safety levels and definitions

é DANGER Indicates that failure to comply with the notice can result in death or severe
personal injury.

/!\WARNING Indicates that failure to comply with the notice may result in severe personal injury
or death.

é CAUTION Indicates that failure to comply with the notice may result in minor or moderate

injury or equipment damage.

Safety Instructions

e Drawings in the guide are sometimes shown without covers or protective guards. Install the
covers or protective guards as specified first, and then perform operations in accordance with the
instructions.

e The drawings in the guide are shown for illustration only and may be different from the product
you purchased.

e Operators must take mechanical protection measures to protect their safety. For example, they
must wear safety shoes, safety clothing, safety glasses, protective gloves and sleeves, or other
protective equipment.
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Unpacking

AWARNING

. Do notinstall the product in the case of any damage, rust, or signs of use on the product or accessories upon
unpacking.

. Do notinstall the product in the case of water seepage into the product or missing or damaged components
upon unpacking.

. Do notinstall the product in the case of any discrepancy between the product you received and the product
name on the packing list.

ACa ution

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

« Unpack the package by following the unpacking sequence. Do not strike the package violently.

« Check for damage, rust, or dents on the surfaces of the product and accessories upon unpacking.

« After unpacking, check the contents against the packing list to ensure that the equipment and accessories are
in the correct quantities, and that all documentation is complete.

Storage and transportation

AWARNING

. Large or heavy equipment must be handled by qualified professionals using specialized hoisting equipment.
Failure to comply could result in personal injury 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 injury or
equipment damage.

. Do not stand or stay below the product which 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 could result in personal injury or equipment damage.

ACa ution

. Handle the equipment with care and mind your step during transportation to prevent personal injury 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 could result in personal injury.

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

. Do not store or transport the equipment in locations where the equipment may be exposed to splashing water
or rain, direct sunlight, strong electric field, strong magnetic field, or strong vibration.

« Store the equipment for up to three months. Take stricter protective measures and carry out the necessary
inspections for a longer storage time.

« Pack the equipment securely and properly before transportation. Use a fully enclosed container for long-
distance transportation.

. Do not transport the equipment with other devices or items that may impact or cause harm to the equipment.
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Installation

/A\DANGER

« Ensure peripheral power distribution requirements are met, and select air switches, fuses, cables, and cable
terminals correctly.

. Use standard torque for screw fastening, and use appropriate terminal crimping tools for crimping terminals.
« Ensure heat dissipation requirements are met and design inlet and outlet airflow duct properly.

. Avoid environments with dripping water, conductive foreign objects (such as carbon fiber filaments,
conductive metal dust, metal chips), and salt spray.

Failure to follow the above instructions will pose a fire risk.

« This equipment must be operated only by trained and qualified electrical personnel. Non-professionals must
not operate this equipment.

AWARNING

. Read through the guide and safety instructions before installation.

. Do notinstall this equipment in places with strong electric or magnetic field.

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

« Do not wear loose clothes or accessories during installation. Failure to comply may result in an electric shock.
. When installing the equipment in an enclosed environment (such as a cabinet or case), use cooling devices
(such as fans or air conditioners) to cool the space and meet the installation environment requirements. Failure
to do so can result in equipment overtemperature or fire accidents.

« 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 terminal device, appropriate guard devices (guards for fire,
electrical, and mechanical protection) meeting applicable IEC standards and local laws and regulations must
be provided.

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

« Install the equipment onto an incombustible object such as a metal. Keep the equipment away from
combustible objects. Failure to comply may result in a fire.

The edges of the equipment metal enclosure are sharp. Note the following precautions during installation to
avoid personal injury or cable damage:

« When performing installation, handling, or maintenance operations, always wear cut-resistant gloves.
. Avoid direct skin contact with enclosure edges and cut surfaces during operation.

ACa ution

. Cover the top of the product 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 product and causing faults. After
installation, remove the cloth or paper on top of the product 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.
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Wiring

/A\DANGER

. Equipment installation, wiring, maintenance, inspection, or parts replacement must be performed only by
professionals.

« Before wiring, switch off all power supplies of the device. Wait for at least the time designated on the warning
label before further operations because residual voltage still exists after power-off. After waiting for the
designated time, measure the DC voltage in the main circuit to ensure the DC voltage is within the safe voltage
range. Failure to comply can result in electric shock.

. Do not perform wiring, remove the equipment cover, or touch the circuit board and other exposed live parts
with power on. Failure to comply can result in electric shock.

« Make sure that the equipment and product are grounded properly. Failure to comply can result in the risk of
electric shock.

AWARNING

. Do not connect the power cable to output terminals of the equipment or product. Failure to comply may cause
equipment damage or even a fire.

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

« Cables used must comply with corresponding cross-sectional area and shielding requirements. The shield of
the shielded cable must be grounded at one end properly.

. Tighten the terminal screws with the torque specified in the user guide. Insufficient or excessive torque may
cause overheating and damage to the joint, which could result in fire.

« After wiring is done, ensure that all cables are connected properly and no screws, washers or exposed cables
are left inside the equipment. Failure to comply could result in electric shock or equipment damage.

. Avoid direct skin contact with enclosure edges and cut surfaces during operation.

« Route cables carefully during wiring. Avoid pressing them against sharp edges, which may cause squeezing
or cutting. It is recommended to use protective sleeves or route cables away from such edges.

« If the enclosure has a protective film, remove it only after installation is completed and all work involving
sharp edges has been finished.

ACa ution

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

. Use the shielded twisted pair cable to wire the control circuit, and connect the shield to the grounding
terminal of the equipment. Failure to comply may result in equipment malfunction.

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 equipment requirements to prevent equipment
damage or even a fire.

. After power-on, do not open the cabinet door or protective cover of the equipment. Do not touch any
terminals, or remove any part of the equipment at power-on. Failure to comply will result in an electric shock.

AWARNING

« Perform a trial run after wiring and parameter setting to ensure that 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 a fire. Using an incorrect supply voltage may cause a fire.

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

/A\DANGER

. The equipment must be operated only by professionals. Failure to comply can result in injury or death.
. Do not touch any connecting terminals or disassemble any unit or component of the equipment during
operation. Failure to comply could result in electric shock.

WARNING

i

. Do not touch the enclosure, fan, or resistor with bare hands. Failure to comply may result in burns.

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

. If the branch circuit protective device applies, it indicates that the fault current may have been cut off. To
reduce the risk of fire or electric shock, inspect the current-carrying components and other components of the
drive. Replace any damaged components immediately. If the current component of the overload relay is
burned out, replace the entire overload relay.

Maintenance

/A\DANGER

. Equipment installation, wiring, maintenance, inspection, or parts replacement must be performed only by
professionals.

« Do not maintain the equipment with power-on. Failure to comply may result in an electric shock.

. Before maintenance, disconnect all the power supplies of the equipment and wait for at least the time
specified on the warning label.

. When using a permanent magnet (PM) motor, do not touch the motor terminals while the motor is rotating,
because induced voltage may be present at the terminals even after the product is powered off. Failure to
comply may 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, or parts replacement must be performed only by
professionals.

« Do not repair the equipment with power-on. Failure to comply may result in electric shock.

. Before inspection or repair, disconnect all the power supplies of the equipment and wait for at least the time
specified on the warning label.

WARNING

i

. Submit a request for repair based on the warranty agreement.

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

« Troubleshooting and repair of a faulty or damaged equipment must be performed by professionals based on
the repair instructions, with the repair records kept properly.

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

« Do not use damaged equipment. Failure to comply could result in death, personal injury, or severe equipment
damage.

« Recheck the wiring and reset the parameters after equipment replacement.
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Disposal

AWARNING

. Dispose of the retired equipment in accordance with applicable national regulations and standards. Failure to
comply could result in property damage, personal injury, or death.

« Recycle retired equipment in accordance with industry waste disposal standards to avoid environmental
pollution.

Additional precautions

Cautions for the dynamic brake

e Dynamic braking can only be used for emergency shutdown in case of equipment faults and
sudden power failure. Do not trigger faults or power failure frequently.

e When the equipment is operating at high speed, ensure an interval of more than five minutes for
the dynamic braking function. Failure to comply may result in damage to the internal dynamic
braking circuit.

e Dynamic braking is common in rotating mechanical structures. For example, when a motor has
stopped running, it keeps rotating due to the inertia of its load. In this case, this motor is in the
generating state and short circuit current passes through the dynamic brake. If this situation
continues, the drive, and even the motor, may be burned.

Precautions for grounding

When applications such as electric welders are involved, connect the PE cable of the motor to the
screws of the die-cast structural component of the drive. Failure to comply may result in motor
burnout.

Effects of electromagnetic fields on medical implants
The motor is hazardous to persons wearing medical implants nearby the equipment.

The electromagnetic field affects the function of medical implants being used (such as cardiac
pacemakers), resulting in malfunctioning.

Safety labels

1.2

To ensure safe operation, comply with equipment-related safety labels. The following table
describes the meanings of the safety labels.

Safety labels Description

N . Connect the grounding terminal properly to prevent electric shock. Read through the

guide and follow the safety instructions.
« Do not touch terminals within 15 minutes after power-off to prevent electric shock.
« Do not touch the heatsink when power is on. Failure to comply may result in burn.

C WARNING] [AVERTISSEMENT
€

WARNING| [AVERTISSEMENT
RISKOF SCALDS. RISQUE DE BRULURE
Seei

nstructions!

Industrial Information Security
The product provides interfaces for network connection and data transmission. To protect factories,

systems, machines, and networks from cyberattacks, it is essential to implement proper protection
mechanism for industrial security.
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1.3

Customers are responsible for providing and maintaining a secure connection between the product
and their network or any other network to protect their factories, systems, machines, and networks

from unauthorized access. Such systems or machines can be connected to an enterprise network or
the Internet only when a secure connection is established and appropriate security measures (such
as using antivirus software or installing firewalls) are in place.

Inovance continuously develops and improves its products and solutions to enhance safety. It is
strongly recommended that you update the product promptly and always use the latest version.

ACaution

Malware (such as viruses, Trojans, and worms) can bring the device into an unsafe operating state, resulting in
death, serious injury, and property damage. Observe the following precautions:

« Always use the latest software version. If the product version is no longer supported or the latest version is
not used, you will be exposed to increased risk of cyber attacks.

« Develop and maintain appropriate protective measures (including but not limited to antivirus software,
firewalls, WAF, IPS/IDS, situational awareness system, identity authentication, and data encryption) to
prevent the files in mobile storage devices from being damaged by malware, and to protect the products,
networks, systems, and interfaces from unauthorized access, tampering, hacking, data leakage, or
information theft.

o Check all safety-related interfaces and settings after commissioning.

Certifications, Directives, and Standards

Table 1-1 Compliance list

Certification Directive Standard

EMC directive 2014/30/EU EN IEC 61800-3

EN 61800-5-1

. LVD directive 2014/35/EU EN 60034-1
CE certification

EN 60034-5

RoHS directive 2011/65/EU -
2015/863/EU

EN ISO 13849-1
Machinery directive 2006/42/EC EN 61800-5-2
Functional safety

certification ENIEC 62061

EN-AR-N 61508
EN IEC 61800-5-3

UL61800-5-1

CSA C22.2 No.274
UL/cUL certification - UL 1004-1

UL 1004-6

CSA C22.2 No.100

Note

The product certifications comply with the directives and standards specified in the preceding table.
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1.4

1.5

Terms and Abbreviations

Terms and
Abbreviations

Description

Category of safety components in the control system. The categories are B, 1, 2, 3, and

Cat. a
CCF Common cause failure
DCavg The average diagnostic coverage (%).
DTI The diagnostic test interval time.
SFF The safe failure fraction.
HFT The hardware fault tolerance.
PFH The probability of a dangerous failure per hour.
PL The performance level.
SC The system capability.
SIL The safety integrity level.
T The proof test interval.
DI Digital input.
DO Digital output.
PCB Printed circuit board.
MCU The microcomputer unit.
FPGA The field programmable gate array.
MTTFd The mean time to dangerous failure.
SRA The safety-related application parameter.
NSRA The non-SRA parameter.
The safe torque off (STO) function brings the machine safely into a no-torque state and
STO prevents it from unexpected start. When the STO function is enabled, the servo stops

according to the stop mode (H02.08).

Safety Parameters

SV680 is STO-only.

Item Safety parameters

SIL3, IEC 61508

SIL
Maximum SIL3, EN IEC 62061
STO safety function:

PFH PFH<0.73x10°[1/h]
(0.73% of SIL3)

Cat. 3, ENISO 13849-1

PL e, EN ISO 13849-1
STO safety function:

DTI
<10ms

MTTFd 645.64 years

DCavg >90% (medium)

Ta 20 years

Mission time 20 years

HFT 1

SC SC3
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Item Safety parameters
MTTR 0 hour
MRT 0 hour
Operation mode High demand or continuous mode
Device type Type B

The SV680 series servo drive supports multiple safety functions: safe torque off (5TO), safe braking
control (SBC), safe stop 1 (551), safe operation stop (SOS), safe stop 2 (552), safe speed limit (SLS),
safety speed monitor (SSM), and safety direction (SDI).

ltem Safety parameter
SIL3, IEC 61508
SIL
Maximum SIL3, EN IEC 2021
SS1-t/SBC/STO safety function:
PFH <8.82 x 10°°[1/h (8.82% of SIL3)
SS1-r/SS2/SLS/SSM/SDI safety function:
PFH
PFH < 2.39 x 10-%[1/h (23.9% of SIL3)
When all safety functions start at the same time:
PFH <2.39 x 10¢[1/h (23.9% of SIL3)
Cat. 3, ENISO 13849-1
PL e, EN ISO 13849-1
STO/SS1/552/S0S/SLS/SDI/SSM safety function: <20 ms
DTI
SBC safety function: < 150 ms per channel
SS1-t/SBC/STO: 639.59 years
MTTFd
SS1-r/SS2/SLS/SSM/SDI: 324.24 years
DCavg =90% (medium)
T1 20 years
Mission time 20 years
HFT 1
SC SC3
MTTR 0 hour
MRT 0 hour
Application mode High demand or continuous mode
Device type Type B
Safe speed accuracy 2197.98 rpm
Note

o SeelS013849-2: 2012 for failure modes of devices.

« Failure sharing of different failure modes of each device.

o See SN29500 for failure rate of each device.

e The average maximum ambient temperature is 55 °C.

o To know more about the App and A pu of each safety function, contact Inovance technical support staff.
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2.1

2.1.1

Model Selection

Motor with 26-bit encoder

Model Selection [Standard Models]

List of Models (Compatible with MS1-R-INT Series Servo Motor)

Servo motor

Servo drive

SV680-INT (standard model)

Flange size | Capacity Voltage class ETETTERE
Models without brake Models with brake Size No.
(mm) (kw) (V) ed model
Ratings of MS1H1 (n,=3000 rpm, n__ =7000 rpm) series motors
Single-phase/
MSTH1-05B30CB-A6/ MST1H1-05B30CB-A6/S632R-
40 0.05 Three-phase
S630R-INT INT
200V
Single-phase/
MST1H1-10B30CB-A6/ MST1H1-10B30CB-A6/S632R-
40 0.1 Three-phase S1R6 00002
S630R-INT INT
200V
A
Single-phase/
MS1H1-20B30CB-A6/ MS1H1-20B30CB-A6/5634R-
60 0.2 Three-phase
S631R-INT INT
200V
Single-phase/
MS1H1-40B30CB-A6/ MST1H1-40B30CB-A6/S634R-
60 0.4 Three-phase S2R8 00003
S63TR-INT INT
200V
Single-phase/
MS1H1-55B30CB-A6/
- 80 0.55 Three-phase S5R5 00005
S63TR-INT
200V
[«
Single-phase/
MS1H1-75B30CB-A6/ MS1H1-75B30CB-A6/5634R-
80 0.75 Three-phase S5R5 00005
S631R-INT INT
200V
Single-phase/
MST1H1-10C30CB-A6/ MST1H1-10C30CB-A6/5634R-
80 1.0 Three-phase C S7R6 00006
S631R-INT INT
200V
Ratings of MS1H2 (n,=3000 rpm, n__ =6000 rpm) series motors
Single-phase/
MS1H2-10C30CB-A6/ MST1H2-10C30CB-A6/5634R-
100 1.0 Three-phase S7R6 00006
S63TR-INT INT
200V [«
MS1H2-10C30CD-A6/ MS1H2-10C30CD-A6/ Three-phase
100 1.0 T3R5 10001
S631R-INT S634R-INT 400V
Single-phase/
MS1H2-15C30CB-A6/ MS1H2-15C30CB-A6/S634R-
100 1.5 Three-phase D S012 00007
S631R-INT INT
200V
MS1H2-15C30CD-A6/ MS1H2-15C30CD-A6/ Three-phase
100 1.5 [« T5R4 10002

S631R-INT

S634R-INT
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Model Selection

Servo drive
Servo motor
SV680-INT (standard model)
Flange size | Capacity Voltage class Recommend
Models without brake Models with brake Size No.
(mm) (kw) ) ed model
MS1H2-20C30CB-A6/ MS1H2-20C30CB-A6/S634R- Three-phase
100 2.0 E S018 00008
S63TR-INT INT 200V
MS1H2-20C30CD-A6/ MST1H2-20C30CD-A6/ Three-phase
100 2.0 D T8R4 10003
S631R-INT S634R-INT 400V
MS1H2-25C30CB-A6/ MS1H2-25C30CB-A6/S634R- Three-phase
100 2.5 E 5022 00009
S631R-INT INT 200V
MS1H2-25C30CD-A6/ MS1H2-25C30CD-A6/ Three-phase
100 2.5 D T012 10004
S63TR-INT S634R-INT 400V
MS1H2-30C30CB-A6/ MS1H2-30C30CB-A6/S634R- Three-phase
130 3.0 E S022 00009
S631R-INT INT 200V
MS1H2-30C30CD-A6/ MS1H2-30C30CD-A6/ Three-phase
130 3.0 D T012 10004
S63TR-INT S634R-INT 400V
MS1H2-40C30CB-A6/ MS1H2-40C30CB-A6/S634R- Three-phase
130 4.0 5027 00010
S631R-INT INT 200V
MS1H2-40C30CD-A6/ MS1H2-40C30CD-A6/ Three-phase
130 4.0 T017 10005
S631R-INT S634R-INT 400V
E
MS1H2-50C30CB-A6/ MS1H2-50C30CB-A6/5S634R- Three-phase
130 5.0 5027 00010
S63TR-INT INT 200V
MS1H2-50C30CD-A6/ MST1H2-50C30CD-A6/ Three-phase
130 5.0 T021 10006
S631R-INT S634R-INT 400V
Ratings of MS1H3 (n,=1500 rpm, n__ =4500 rpm) series motors
Single-phase/
MS1H3-85B15CB-A6/ MS1H3-85B15CB-A6/5634R-
130 0.85 Three-phase S7R6 00006
S63TR-INT INT
200V c
MS1H3-85B15CD-A6/ MSTH3-85B15CD-A6/ Three-phase
130 0.85 T3R5 10001
S631R-INT S634R-INT 400V
Single-phase/
MS1H3-13C15CB-A6/ MS1H3-13C15CB-A6/5634R-
130 1.3 Three-phase D S012 00007
S63TR-INT INT
200V
MS1H3-13C15CD-A6/ MS1H3-13C15CD-A6/ Three-phase
130 1.3 C T5R4 10002
S63TR-INT S634R-INT 400V
MS1H3-18C15CB-A6/ MS1H3-18C15CB-A6/S634R- Three-phase
130 1.8 E S018 00008
S631R-INT INT 200V
MS1H3-18C15CD-A6/ MS1H3-18C15CD-A6/ Three-phase
130 1.8 D T8R4 10003
S63TR-INT S634R-INT 400V
MS1H3-29C15CB-A6/ MS1H3-29C15CB-A6/S634R- Three-phase
180 2.9 E 5022 00009
S631R-INT INT 200V
MS1H3-29C15CD-A6/ MS1H3-29C15CD-A6/ Three-phase
180 2.9 D T012 10004
S63TR-INT S634R-INT 400V
MS1H3-44C15CB-A6/ MS1H3-44C15CB-A6/5634R- Three-phase
180 4.4 E 5027 00010
S631R-INT INT 200V




Model Selection

Servo drive
Servo motor
SV680-INT (standard model)
Flange size | Capacity Voltage class Recommend
Models without brake Models with brake Size No.
(mm) (kw) ) ed model
MS1H3-44C15CD-A6/ MS1H3-44C15CD-A6/ Three-phase
180 4.4 T017 10005
S63TR-INT S634R-INT 400V
MS1H3-55C15CD-A6/ MSTH3-55C15CD-A6/ Three-phase
180 5.5 E T021 10006
S631R-INT S634R-INT 400V
MS1H3-75C15CD-A6/ MS1H3-75C15CD-A6/ Three-phase
180 7.5 T026 10007
S631R-INT S634R-INT 400V
Ratings of MS1H4 (n,=3000 rpm, n__ =7000 rpm) series motors
Single-phase/
MS1H4-05B30CB-A6/ MS1H4-05B30CB-A6/5632R-
40 0.05 Three-phase S1R6 00002
S630R-INT INT
200V
Single-phase/
MS1H4-10B30CB-A6/ MS1H4-10B30CB-A6/S632R-
40 0.1 Three-phase S1R6 00002
S630R-INT INT
200V
Single-phase/
MS1H4-05B30CB-A6/ MS1H4-05B30CB-A6/5634R-
40 0.05 Three-phase S1R6 00002
S63TR-INT INT
200V
A
Single-phase/
MS1H4-10B30CB-A6/ MS1H4-10B30CB-A6/5634R-
40 0.1 Three-phase S1R6 00002
S631R-INT INT
200V
Single-phase/
MS1H4-20B30CB-A6/ MS1H4-20B30CB-A6/5634R-
60 0.2 Three-phase S1R6 00002
S631R-INT INT
200V
Single-phase/
MS1H4-40B30CB-A6/ MS1H4-40B30CB-A6/5634R-
60 0.4 Three-phase S2R8 00003
S63TR-INT INT
200V
MS1H4-40B30CD-A6/ MS1H4-40B30CD-A6/ Three-phase
60 0.4 B T1R4 10029
S631R-INT S634R-INT 400V
Single-phase/
MS1H4-55B30CB-A6/
- 80 0.55 Three-phase S5R5 00005
S63TR-INT
200V
[«
Single-phase/
MS1H4-75B30CB-A6/ MS1H4-75B30CB-A6/5634R-
80 0.75 Three-phase S5R5 00005
S63TR-INT INT
200V
MS1H4-75B30CD-A6/ MS1H4-75B30CD-A6/ Three-phase
80 0.75 B T2R3 10031
S631R-INT S634R-INT 400V
Single-phase/ C
MS1H4-10C30CB-A6/ MS1H4-10C30CB-A6/5634R-
80 1.0 Three-phase S7R6 00006
S63TR-INT INT
200V
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Model Selection

Note

Models of drives:

e 5:200V voltage class
e T:400V voltage class

« 1R6: 1.6 Arated output current, 2R8: 2.8 A rated output current..., 026: 26 A rated output current, 027: 27 A
rated output current

2.1.2

tery-free Encoder)

Model Selection (Compatible with MS1-R-INT Series Servo Motor with Bat-

Servo motor

Servo drive

SV680-INT series

Frame size Capacity Recommended
Model without brake Model with brake Voltage class Size No.
(mm) (kw) model
Ratings of MS1H1 (n,=3000 rpm, n__ =7000 rpm) series motors
Single-phase/
MS1H1-05B30CB-V630R-INT | MSTH1-05B30CB-V632R-INT 40 0.55 Three-phase
200V
Single-phase/
MSTH1-10B30CB-V630R-INT | MSTH1-10B30CB-V632R-INT 40 0.1 Three-phase STR6 00002
200V
A
Single-phase/
MSTH1-20B30CB-V631R-INT | MSTH1-20B30CB-V634R-INT 60 0.2 Three-phase
200V
Single-phase/
MS1H1-40B30CB-V631R-INT | MSTH1-40B30CB-V634R-INT 60 0.4 Three-phase S2R8 00003
200V
Single-phase/
MSTH1-55B30CB-V631R-INT - 80 0.55 Three-phase S5R5 00005
200V
C
Single-phase/
MSTH1-75B30CB-V631R-INT | MSTH1-75B30CB-V634R-INT 80 0.75 Three-phase S5R5 00005
200V
Single-phase/
MS1H1-10C30CB-V631R-INT | MSTH1-10C30CB-V634R-INT 80 1.0 Three-phase C S7R6 00006
200V
Ratings of MS1H2 (n,=3000 rpm, n__ =6000 rpm) series motors
Single-phase/
MS1H2-10C30CB-V631R-INT | MSTH2-10C30CB-V634R-INT 100 1.0 Three-phase S7R6 00006
200V C
MSTH2-10C30CD-V631R-INT | MSTH2-10C30CD-V634R-INT 100 1.0 Three-phase T3R5 10001

400V




Model Selection

Servo motor

Servo drive

SV680-INT series

Frame size

Capacity

. . . Recommended
Model without brake Model with brake Voltage class Size No.
(mm) (kw) model
Single-phase/
MSTH2-15C30CB-V63TR-INT | MSTH2-15C30CB-V634R-INT 100 1.5 Three-phase D S012 00007
200V
Three-phase
MS1H2-15C30CD-V631R-INT | MSTH2-15C30CD-V634R-INT 100 1.5 00 C T5R4 10002
400V
Three-phase
MS1H2-20C30CB-V631R-INT | MS1H2-20C30CB-V634R-INT 100 2.0 E s018 00008
200V
Three-phase
MS1H2-20C30CD-V631R-INT | MSTH2-20C30CD-V634R-INT 100 2.0 400V D T8R4 10003
Three-phase
MS1H2-25C30CB-V631R-INT | MS1H2-25C30CB-V634R-INT 100 2.5 E 5022 00009
200V
Three-phase
MS1TH2-25C30CD-V631R-INT | MSTH2-25C30CD-V634R-INT 100 2.5 D T012 10004
400V
Three-phase
MS1H2-30C30CB-V631R-INT | MSTH2-30C30CB-V634R-INT 130 3.0 500 E 5022 00009
\
Three-phase
MSTH2-30C30CD-V631R-INT | MSTH2-30C30CD-V634R-INT 130 3.0 D T012 10004
400V
Three-phase
MS1TH2-40C30CB-V631R-INT | MSTH2-40C30CB-V634R-INT 130 4.0 S027 00010
200V
Three-phase
MSTH2-40C30CD-V631R-INT | MSTH2-40C30CD-V634R-INT 130 4.0 00 T017 10005
400V
E
Three-phase
MS1H2-50C30CB-V63TR-INT | MSTH2-50C30CB-V634R-INT 130 5.0 5027 00010
200V
Three-phase
MS1H2-50C30CD-V631R-INT | MSTH2-50C30CD-V634R-INT 130 5.0 00 T021 10006
400V
Ratings of MS1H3 (n,=1500 rpm, n__ = 4500 rpm) series motors
Single-phase/
MSTH3-85B15CB-V631R-INT | MSTH3-85B15CB-V634R-INT 130 0.85 Three-phase S7R6 00006
200V C
Three-phase
MS1H3-85B15CD-V631R-INT | MS1H3-85B15CD-V634R-INT 130 0.85 00 T3R5 10001
400V
Single-phase/
MSTH3-13C15CB-V63TR-INT | MSTH3-13C15CB-V634R-INT 130 1.3 Three-phase D S012 00007
200V
Three-phase
MSTH3-13C15CD-V631R-INT | MSTH3-13C15CD-V634R-INT 130 1.3 C T5R4 10002
400V
Three-phase
MSTH3-18C15CB-V63TR-INT | MSTH3-18C15CB-V634R-INT 130 1.8 500 E S018 00008
Vv
Three-phase
MSTH3-18C15CD-V631R-INT | MSTH3-18C15CD-V634R-INT 130 1.8 D T8R4 10003
400V
Three-phase
MS1H3-29C15CB-V631R-INT | MSTH3-29C15CB-V634R-INT 180 2.9 E 5022 00009

200V
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Model Selection

Servo drive
Servo motor
SV680-INT series
Frame size Capacity Recommended
Model without brake Model with brake Voltage class Size No.
(mm) (kw) model
Three-phase
MS1TH3-29C15CD-V631R-INT | MSTH3-29C15CD-V634R-INT 180 2.9 D T012 10004
400V
Three-phase
MS1H3-44C15CB-V631R-INT | MSTH3-44C15CB-V634R-INT 180 4.4 500 E 5027 00010
Vv
Three-phase
MS1H3-44C15CD-V631R-INT | MSTH3-44C15CD-V634R-INT 180 4.4 T017 10005
400V
Three-phase
MS1H3-55C15CD-V631R-INT | MSTH3-55C15CD-V634R-INT 180 5.5 400V E T021 10006
Three-phase
MSTH3-75C15CD-V631R-INT | MSTH3-75C15CD-V634R-INT 180 7.5 T026 10007
400V
Ratings of MS1H4 (n,=3000 rpm, n__=7000 rpm) series motors
Single/Three-
MS1H4-05B30CB-V630R-INT | MSTH4-05B30CB-V632R-INT 40 0.05
phase 200 V
Single/Three-
MS1H4-05B30CB-V631R-INT | MSTH4-05B30CB-V634R-INT 40 0.05
phase 200 V
Single/Three-
MSTH4-10B30CB-V630R-INT | MSTH4-10B30CB-V632R-INT 40 0.1
phase 200 V S1R6 00002
Single/Three- A
MSTH4-10B30CB-V631R-INT | MSTH4-10B30CB-V634R-INT 40 0.1
phase 200 V
Single-phase/
MS1H4-20B30CB-V631R-INT | MSTH4-10B30CB-V634R-INT 60 0.2 Three-phase
200V
Single-phase/
MS1H4-40B30CB-V631R-INT | MSTH4-40B30CB-V634R-INT 60 0.4 Three-phase S2R8 00003
200V
Single-phase/
MS1H4-55B30CB-V631R-INT - 80 0.55 Three-phase S5R5 00005
200V
C
Single-phase/
MS1H4-75B30CB-V631R-INT | MSTH4-75B30CB-V634R-INT 80 0.75 Three-phase S5R5 00005
200V
Single-phase/ C
MS1H4-10C30CB-V631R-INT | MSTH4-10C30CB-V634R-INT 80 1.0 Three-phase S7R6 00006

200V




Model Selection

Note
« Models of drives:

e S:200V voltage class
e T:400V voltage class

o 1R6: Rated output current=1.6 A; 2R8 - Rated output current= 2.8 A...; 026 - Rated output current =26 A;
027 - Rated output current=27 A

« Servo motors match different series of servo drives. The maximum speed and maximum torque output of the

motor vary slightly. See the servo drive selection guide for details.
« Servo motors designed to work with 23-bit (V3) or 26-bit (V6) encoders have the same dimensions.
e The MS1-R series motors equipped with the V6/V3/A6/A3 encoders have the same dimensions.

2.1.3 List of Motor Model Selection (Compatible with LMC Linear Module)
Servo drive Power cable length (m)
model
Motor model
SV680-INT 3 5 8 10 12
series
LMC88100Y1-INT
LMC88-130Y1-INT osRs 56-L-M160-3.0- S6-L-M160-5.0- | S6-L-M160-8.0- | S6-L-M160-10.0- | S6-L-M160-12.0-
LMC88-185Y1-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
LMC88-240Y1-INT
LMC118-130Y1-INT csrs S6-L-M160-3.0- S6-L-M160-5.0- S6-L-M160-8.0- S6-L-M160-10.0- | S6-L-M160-12.0-
LMC118-185Y1-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
S6-L-M160-3.0- S6-L-M160-5.0- S6-L-M160-8.0- | S6-L-M160-10.0- | S6-L-M160-12.0-
LMC118-240Y2-INT | S7R6
TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
LMC118-185Y3-INT o1 56-L-M150-3.0- S6-L-M150-5.0- | S6-L-M150-8.0- | S6-L-M150-10.0- | S6-L-M150-12.0-
LMC118-355Y3-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
S6-L-M160-3.0- S6-L-M160-5.0- S6-L-M160-8.0- | S6-L-M160-10.0- | S6-L-M160-12.0-
LMC168-185Y1-INT | S5R5
TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
LMC168-130Y2-INT e S6-L-M160-3.0- S6-L-M160-5.0- S6-L-M160-8.0- S6-L-M160-10.0- | S6-L-M160-12.0-
LMC168-240Y2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
LMC168-185Y3-INT 012 56-L-M150-3.0- S6-L-M150-5.0- | S6-L-M150-8.0- | S6-L-M150-10.0- | S6-L-M150-12.0-
LMC168-240Y4-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
S6-L-M160-3.0- S6-L-M160-5.0- S6-L-M160-8.0- | S6-L-M160-10.0- | S6-L-M160-12.0-
LMC188-240Y2-INT | S7R6
TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
LMC188-355Y3-INT <012 S6-L-M150-3.0- $6-L-M150-5.0- $6-L-M150-8.0- S6-L-M150-10.0- | $6-L-M150-12.0-
LMC188-240Y4-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
S6-L-M040-3.0- S6-L-M040-5.0- S6-L-M040-8.0- | S6-L-M040-10.0- | 56-L-M040-12.0-
LMC188-355Y6-INT | S021
TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
S6-L-M150-3.0- S6-L-M150-5.0- S6-L-M150-8.0- | S6-L-M150- 10.0- | $6-L-M150- 12.0-
LMC228-240Y4-INT | 5012
TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
S6-L-M040-3.0- S6-L-M040-5.0- S6-L-M040-8.0- | S6-L-M040- 10.0- | S6-L-M040- 12.0-
LMC228-290Y5-INT | S017
TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT TTS-2-INT
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Model Selection

2.1.4

List of Motor Model Selection (Compatible with MP Series Torque Motor)

Motor model

Servo drive

Extension power cable

Extension power cable

Extension power cable

SV680-INT series length (3 m) length (5 m) length (10 m)
MP1-112F10AB-U313X-INT S2R8 S6-L-M110-3.0-T-INT S6-L-M110-5.0-T-INT S6-L-M110-10.0-T-INT
MP1-140510BB-U323X-INT 5012 S6-L-M110-3.0-T-INT S6-L-M110-5.0-T-INT S6-L-M110-10.0-T-INT
MP1-175511BB-U333X-INT S012 S6-L-M110-3.0-T-INT S6-L-M110-5.0-T-INT S6-L-M110-10.0-T-INT
MP1-220S15BB-U323X-INT 5012 S6-L-MOBD-3.0-INT S6-L-MOBD-5.0-INT S6-L-MOBD-10.0-INT
MP1-220S30BD-U323X-INT T021 S6-L-MOBD-3.0-INT S6-L-MOBD-5.0-INT S6-L-MOBD-10.0-INT
MP1-220S30BD-U323L-C-INT | T026 S6-L-MOBD-3.0-INT S6-L-MOBD-5.0-INT S6-L-MOBD-10.0-INT

2.1.5

List of Motor Model Selection (Compatible with ISM Series Torque Motor)

Motor model

SV680-INT series

Servo drive

length (3

Extension power cable

m)

Extension power cable
length (5 m)

Extension power cable
length (10 m)

ISMT1-160F12AB-A113X-INT

ISMT1-160F12AB-A133X-INT

ISMT1-160F45AB-A133X-INT

S2R8

S6-L-M110-3.0-T-INT

S6-L-M110-5.0-T-INT

S6-L-M110-10.0-T-INT

2.2

Selection List [Functional Safety]

Table 2-1 Functional safety drives and compatible functional safety motors

Drive Motor
Recom
. mended . . Flange Size| Capacity Built-in Safety
Voltage Class| Size . HO01.10 No. Motor without Brake Motor with Brake
Drive (mm) (kw) Encoder
Model
Ratings of MS1H1 (n,=3000 rpm, n__ =7000 rpm) series motors
MSTH1-05B30CB-5630R- | MSTH1-05B30CB-S632R- 40 0.05 EA33H6-B26M16-
INT INT ' TH5NTT
Single-
MSTH1-10B30CB-5630R- | MSTH1-10B30CB-S632R- EA33H6-B26M16-
phase/Three- S1R6 00002 40 0.1
INT INT TH5N1T
phase 200 V
A MSTH1-20B30CB-5631R- | MSTH1-20B30CB-S634R- 60 0.2 EA45H8-B26M16-
INT INT ' TH5N1T
Single-
MS1H1-40B30CB-S631R- | MSTH1-40B30CB-S634R- EA45H8-B26M16-
phase/Three- S2R8 00003 60 0.4
INT INT TH5N1T
phase 200 V
Single-
MS1H1-55B30CB-S631R- EA45H8-B26M16-
phase/Three- S5R5 00005 - 80 0.55
INT TH5N1T
phase 200 V
C
Single-
MS1H1-75B30CB-S631R- | MSTH1-75B30CB-S634R- EA45H8-B26M16-
phase/Three- S5R5 00005 80 0.75
INT INT TH5N1T
phase 200 V




Model Selection

Drive Motor
Recom
. mended . . Flange Size| Capacity Built-in Safety
Voltage Class| Size : HO1.10 No.| Motor without Brake Motor with Brake
Drive (mm) (kW) Encoder
Model
Single-
MSTH1-10C30CB-S631R- | MSTH1-10C30CB-5S634R- EA45H8-B26M16-
phase/Three-| C S7R6 00006 80 1.0
INT INT TH5N1T
phase 200 V
Ratings of MS1H2 (n,=3000 rpm, n__ = 6000 rpm) series motors
Single-
MS1TH2-10C30CB-S631R- | MST1H2-10C30CB-5634R- EA79R8-B26M16-
phase/Three- S7R6 00006 100 1.0
INT INT TH5Y3-FS
phase200V |
Three-phase MS1H2-10C30CD-S631R- | MSTH2-10C30CD-S634R- EA79R8-B26M16-
T3R5 10001 100 1.0
400 INT INT TH5Y3-FS
Single-
MST1H2-15C30CB-S631R- | MSTH2-15C30CB-5634R- EA79R8-B26M16-
phase/Three-| D S012 00007 100 1.5
INT INT TH5Y3-FS
phase 200 V
Three-phase MST1H2-15C30CD-S631R- | MSTH2-15C30CD-S634R- EA79R8-B26M16-
C T5R4 10002 100 1.5
400V INT INT TH5Y3-FS
Three-phase MST1H2-20C30CB-S631R- | MSTH2-20C30CB-5634R- EA79R8-B26M16-
E sS018 00008 100 2.0
200V INT INT TH5Y3-FS
Three-phase MSTH2-20C30CD-S631R- | MSTH2-20C30CD-S634R- EA79R8-B26M16-
D T8R4 10003 100 2.0
400V INT INT TH5Y3-FS
Three-phase MSTH2-25C30CB-S631R- | MSTH2-25C30CB-5634R- EA79R8-B26M16-
E 5022 00009 100 2.5
200V INT INT TH5Y3-FS
Three-phase MSTH2-25C30CD-5631R- | MSTH2-25C30CD-S634R- EA79R8-B26M16-
D T012 10004 100 2.5
400V INT INT TH5Y3-FS
Three-phase MSTH2-30C30CB-5631R- | MSTH2-30C30CB-S5634R- EA79R8-B26M16-
E 5022 00009 130 3.0
200V INT INT TH5Y3-FS
Three-phase MSTH2-30C30CD-S631R- | MSTH2-30C30CD-S634R- EA79R8-B26M16-
D T012 10004 130 3.0
400V INT INT TH5Y3-FS
Three-phase MS1H2-40C30CB-S631R- | MSTH2-40C30CB-S634R- EA79R8-B26M16-
5027 00010 130 4.0
200V INT INT TH5Y3-FS
Three-phase MST1H2-40C30CD-S631R- | MSTH2-40C30CD-S634R- EA79R8-B26M16-
T017 10005 130 4.0
400V INT INT TH5Y3-FS
E
Three-phase MS1H2-50C30CB-5631R- | MSTH2-50C30CB-5634R- EA79R8-B26M16-
5027 00010 130 5.0
200V INT INT TH5Y3-FS
Three-phase MSTH2-50C30CD-S631R- | MSTH2-50C30CD-S634R- EA79R8-B26M16-
T021 10006 130 5.0
400V INT INT TH5Y3-FS
Ratings of MS1H3 (n,=1500 rpm, n__ = 4500 rpm) series motors
Single-
MSTH3-85B15CB-S631R- | MSTH3-85B15CB-5634R- EA79R8-B26M16-
phase/Three- S7R6 00006 130 0.85
INT INT TH5Y3-FS
phase 200 V C
Three-phase MSTH3-85B15CD-S631R- | MSTH3-85B15CD-5634R- EA79R8-B26M16-
T3R5 10001 130 0.85
400V INT INT TH5Y3-FS
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Model Selection

Drive Motor
Recom
. mended . . Flange Size| Capacity Built-in Safety
Voltage Class| Size . HO01.10 No. Motor without Brake Motor with Brake
Drive (mm) (kw) Encoder
Model
Single-
MSTH3-13C15CB-S631R- | MST1H3-13C15CB-S634R- EA79R8-B26M16-
phase/Three-| D S012 00007 130 1.3
INT INT TH5Y3-FS
phase 200 V
Three-phase MSTH3-13C15CD-S631R- | MSTH3-13C15CD-S634R- EA79R8-B26M16-
C T5R4 10002 130 1.3
400V INT INT TH5Y3-FS
Three-phase MS1H3-18C15CB-S631R- | MSTH3-18C15CB-S634R- EA79R8-B26M16-
D S018 00008 130 1.8
200V INT INT TH5Y3-FS
Three-phase MS1H3-18C15CD-S631R- | MST1H3-18C15CD-S634R- EA79R8-B26M16-
D T8R4 10003 130 1.8
400V INT INT TH5Y3-FS
Three-phase MS1H3-29C15CB-5S631R- | MSTH3-29C15CB-S634R- EA79R8-B26M16-
5022 00009 180 2.9
200V INT INT TH5Y3-FS
E
Three-phase MS1H3-29C15CD-S631R- | MSTH3-29C15CD-S634R- EA79R8-B26M16-
T012 10004 180 2.9
400V INT INT TH5Y3-FS
Three-phase MS1H3-44C15CB-S631R- | MST1H3-44C15CB-S634R- EA79R8-B26M16-
E 5027 00010 180 4.4
200V INT INT TH5Y3-FS
Three-phase MS1H3-44C15CD-S631R- | MSTH3-44C15CD-S634R- EA79R8-B26M16-
T017 10005 180 4.4
400V INT INT TH5Y3-FS
Three-phase MS1H3-55C15CD-S631R- | MSTH3-55C15CD-S634R- EA79R8-B26M16-
E T021 10006 180 5.5
400V INT INT TH5Y3-FS
Three-phase MS1H3-75C15CD-S631R- | MSTH3-75C15CD-5634R- EA79R8-B26M16-
T026 10007 180 7.5
400V INT INT TH5Y3-FS
Ratings of MS1H4 (n,=3000 rpm, n__=7000 rpm) series motors
Single-
MS1H4-05B30CB-S630R- | MSTH4-05B30CB-S632R- EA33H6-B26M16-
phase/Three- S1R6 00002 40 0.05
INT INT TH5N1T
phase 200 V
Single-
MS1H4-10B30CB-S630R- | MSTH4-10B30CB-S632R- EA33H6-B26M16-
phase/Three- S1R6 00002 40 0.1
INT INT TH5N1T
phase 200 V
Single-
MS1H4-05B30CB-S631R- | MSTH4-05B30CB-S634R- EA33H6-B26M16-
phase/Three- S1R6 00002 40 0.05
INT INT TH5N1T
phase 200 V
A
Single-
MS1H4-10B30CB-S631R- | MSTH4-10B30CB-S634R- EA33H6-B26M16-
phase/Three- S1R6 00002 40 0.1
INT INT TH5N1T
phase 200 V
Single-
MS1H4-20B30CB-S631R- | MST1H4-20B30CB-S634R- EA45H8-B26M16-
phase/Three- S1R6 00002 60 0.2
INT INT TH5N1T
phase 200 V
Single-
MS1H4-40B30CB-5S631R- | MS1H4-40B30CB-S634R- EA45H8-B26M16-
phase/Three- S2R8 00003 60 0.4
INT INT TH5N1T
phase 200 V




Model Selection

Drive Motor
Recom
. mended . . Flange Size| Capacity Built-in Safety
Voltage Class| Size . HO01.10 No. Motor without Brake Motor with Brake
Drive (mm) (kw) Encoder
Model
Single-
MS1H4-55B30CB-S631R- EA45H8-B26M16-
phase/Three- S5R5 00005 - 80 0.55
INT TH5N1T
phase 200 V
Single-
MS1H4-75B30CB-5631R- | MS1H4-75B30CB-S634R- EA45H8-B26M16-
phase/Three- S5R5 00005 80 0.75
INT INT TH5N1T
phase 200 V
Single-
MS1H4-10C30CB-S631R- | MSTH4-10C30CB-S634R- EA45H8-B26M16-
phase/Three-| C S7R6 00006 80 1.0
INT INT TH5N1T
phase 200 V
Note

Safety functions SS1-r/SLS/SSM/S0S/SS2/SDI require the use of a safety motor, while safety functions SS1-t/
STO/SBC do not.
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Product Information

3

3.1

3.1.1

Model

Product Information

Drive

Models and Nameplate

© 266 ® 6 ®

@ Product series @ Rated output current (® Model specification
SV680: SV680 universal servo drive I: Standard type

S: Functional safety type
@ Product type S: 200V 1R6: 1.6 A ® Model specification
N: EtherCAT communication type 2R8: 2.8 A GINT: General (global

5R5: 5.5 A version)

7R6: 7.6 A PINT: Backup power
supply type” (global

012:12.0A version)

018: 18.0 A
022:22.0A

027:27.0A
® Voltage class T: 400V 1R4: 1.4 A

S: 200V 2R3:2.3A

T: 400V 3R5:3.5A
5R4: 5.4 A
8R4:8.4 A
012:12.0A
017:17.0A
021:21.0A
026: 26.0 A

Note

*: Backup power supply provides power to the control circuit when the main circuit is not powered, maintaining
functions such as programming, connecting to backend configuration parameters, and communication.




Product Information

Nameplate description

INOVANCE www.inovance.com

MODEL:  SV680NS5RSI-GINT qC

INPUT:  1PH AC 200-240V 7.9A 50/60Hz
3PH AC 200-240V 3.7A 50/60Hz

OUTPUT: 3PH AC 0-240V 5.5A 0-500Hz 750W

KC: R-R-Ivt-SV680NS2R8S-A

S/N: 010522184MB00635

No.52, Tian E Dang Road, Wuzhong District, 215104, Suzhou City, Jiangsu Province, PR. China

2 CEMn
EAL 2K .

E467465

C A mo.cont.ea.

Suzhou Inovance Technology Co., Ltd

INOVANCE www.inovance.com

MODEL:  SVGSONS2R8S-PINT oc

INPUT:  3PH AC 200V-240 4A 50Hz/60Hz
1PH AC 200V-240V 2.3A 50Hz/60Hz

OUTPUT:  3PH AC 20V-240V 2.8 OHz-500Hz 400W

KC: R-R-Iv-SVGBONS2RES-A

S/N:  010522184MB00635

No.52, Tian E Dang Road, Wuzhong District, 215104, Suzhou City, Jiangsu Province, PR. China

2 CE@u[E (2] pas
EAL 5 .t E‘E

E467465
Suzhou Inovance Technology Co., Ltd

Description of production serial number

@ Internal code

Product code

® Manufacturer code

4: Suzhou Inovance

Made in China

///////I

01050202 4 S 7 00001
O] @@ 6
® Year
9: 2009
A: 2010
S: 2024

Note: I/L/0/Q are skipped.

@ Month
1: January

2: February

A: October
B: November

C: December

77 777/

I
/Y

7//

Figure 3-2 Diagram of nameplate descriptions (functional safety model)

® Lot number

00001: 1st in the month of
manufacturing

00002: 2nd in the month of
manufacturing

00003: 3rd in the month of
manufacturing

Range: 00001 to 99999

Example: S/N 0105020245700001 indicates the drive is manufactured in July 2024.
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Product Information

3.1.2

Component Description [Standard Model]
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Figure 3-3 Servo drive components
Table 3-1 Description of servo drive components
No. Component Description
Indicates that electric charges are present in the bus
capacitor. When the indicator turns on, charges possibly
Lo still exist in the internal capacitor of the servo unit, even
@ CHARGE (bus voltage indicator) . L
if the power supply of the main circuit is OFF. To prevent
electric shocks, do not touch the power supply terminals
when this indicator lights up.
L1C, L2C (control - .
o ) Input the control circuit power supply according to the
circuit power input
) rated voltage class on the nameplate.
terminals)
Main circuit power | Input the main circuit power supply according to the
input terminals!’ rated voltage class on the nameplate.
PeD,and C ) ) . . ]
@ (tzarminals for When an external braking resistor is required (first
(Size A | Main circuit ) remove the jumper between P @ and D), connect the
i terminal connecting external braking resistor between P @ and C
to size braking resistor) ’
D)
P®and N g (bus
® . o Used by the common DC bus for multiple servo drives.
terminals)
U,V, W, PE
(terminals for Used to connect the U, V, and W phases and grounding
connecting the terminal of the motor.
servo motor)




Product Information

No. Component Description
L1C, L2C (control N .
L . Input the control circuit power supply according to the
circuit power input
. rated voltage class on the nameplate.
terminals)
R, S, T (main circuit L .
ower inout Input the main circuit power supply according to the
P . P rated voltage class on the nameplate.
terminals)
P@D,and C . . . . .
® ; When an external braking resistor is required (first
) N (terminals for ;
Main circuit _ remove the jumper between P @ and D), connect the
i terminal connecting external braking resistor between P @ and C
(Size E) braking resistor) 9 ® ’
N2, N1 (terminals TermlnalshN1 and'NZ'ariJumpered by cljefault. To )
for connecting .suppress armonics |r_1 the power supp.y, remove the
jumper between terminals N1 and N2 first and connect
external reactor) )
an external DC reactor between terminals N1 and N2.
U, V, W (terminals .
. Used for wiring of the brake and motor temperature
for connecting the
feedback.
servo motor)

® Brake and PTC input terminal CN8 Used for wiring of the brake and PTC.

Connected to the grounding terminal of the power

@ Servo drive grounding terminal g d P
supply for grounding purpose.

. ) Connected to external functional safety signal for

® CN6 (STO safety function terminal) )
functional safety purpose.

The 5-digit 8-segment LED display is used to show the

® LED display . g N piay .
operation state and parameter setting of the servo.
M: Used to switch parameters in sequence.

A Increases the value of the blinking digit.
V: Decreases the value of the blinking digit.
K . L .

@ €y 4« Shifts the blinking position leftwards. Press and
hold: Goes to the next page when the displayed number
exceeds five digits.

S: Saves modifications and enters the next menu.
Supports online upgrade and commissioning with the

CN5 (communication terminal) bp Po o 9
software tool when the drive is powered on.

® CN3, CN4 (EtherCAT communication CN4 (IN): Connected to the master or the last slave

terminals) device. CN3 (OUT): Connected to the next slave device

CN1 (control terminal) Used by reference input signals and other 1/0 signals.
Supports communication-type encoders and pulse-type

® CN7 (encoder feedback terminal) encoders.

Supports gantry synchronization.
Supports communication-type encoders.
® CN2 (encoder feedback terminal)
Supports gantry synchronization.
Note

[11 When the main circuit power input terminals of drives with a voltage class of 200 V are L1, L2, L3, or any
two among L1, L2, and L3 in case of single-phase power supplies. The main circuit power input terminals of
drives with a voltage class of 400V areR, S, and T.
[2] The built-in braking resistor or jumper bar is not available in models STR6 and S2R8. If an external braking
resistor is needed for STR6 and S2R8 models, connect it between terminals P® and C.
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Product Information

3.1.3

Component Description [Backup Power Supply Type]

Lo,
e[e

o

Blald
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Figure 3-4 Servo drive components

Table 3-2 Description of servo drive components

No. Component Description
Indicates that electric charges are present in the bus
capacitor. When the indicator turns on, charges possibly
® CHARGE (bus voltage indicator) still exist in the internal capacitor of the servo unit, even
9 if the power supply of the main circuit is OFF. To prevent
electric shocks, do not touch the power supply terminals
when this indicator lights up.
L1C, L2C (control L .
circuit power input Input the control circuit power supply according to the
termingls) P rated voltage class on the nameplate.
Main circuit power | Input the main circuit power supply according to the
input terminals!" rated voltage class on the nameplate.
P®D, and C . . . . )
® (t(:arminals for When an external braking resistor is required (first
) Main circuit connecting external remove the jumper between P @ and D), connect the
(Size ) terminal braking regsistor)[21 braking resistor between P @ and C.
A&C&D

P®and N (bus
terminals)

Used by the common DC bus for multiple servo drives.

u,V, W, PE
(terminals for
connecting the
servo motor)

Used to connect the U, V, and W phases and grounding
terminal of the motor.
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No. Component Description
L1C, L2C (control - .
L . Input the control circuit power supply according to the
circuit power input
. rated voltage class on the nameplate.
terminals)
R, S, T (main circuit L .
ower inout Input the main circuit power supply according to the
P . P rated voltage class on the nameplate.
terminals)
P@D,and C . . . . .
® ; When an external braking resistor is required (first
® L (terminals for )
Main circuit _ remove the jumper between P @ and D), connect the
i terminal connecting external braking resistor between P @ and C
(Size E) braking resistor) 9 ® ’
N2, N1 (terminals TermlnalshN1 and'NZ'ariJumpered by cljefault. To )
for connecting §uppress armonics |r_1 the power supp.y, remove the
jumper between terminals N1 and N2 first and connect
external reactor) )
an external DC reactor between terminals N1 and N2.
U, V, W (terminals .
. Used for wiring of the brake and motor temperature
for connecting the
feedback.
servo motor)

® CN8 (brake and PTC input terminal) Used for wiring of the brake and PTC.

Connected to the grounding terminal of the power

@ Servo drive grounding terminal g d P
supply for grounding purpose.

. ) Connected to external functional safety signal for

® CN6 (STO safety function terminal) )
functional safety purpose.

Provides power to the control circuit when the main
. . circuit is not powered, maintaining functions such as

® CN11 (24 V backup power input terminal) ) ) ) .
programming, connecting to backend configuration
parameters, and communication.

The 5-digit 8-segment LED display is used to show the

@ LED display . d N piay )
operation state and parameter setting of the servo.
M: Used to switch parameters in sequence.

A: Increases the value of the blinking digit.
V: Decreases the value of the blinking digit.

Keys 4 «: Shifts the blinking position leftwards. Press and
hold: Goes to the next page when the displayed number
exceeds five digits.

S: Saves modifications and enters the next menu.
L . Supports online upgrade and commissioning with the

O] CN5 (communication terminal) o
software tool when the drive is powered on.

CN3, CN4 (EtherCAT communication CN4 (IN): Connected to the master or the last slave

terminals) device. CN3 (OUT): Connected to the next slave device

@ CN1 (control terminal) Used by reference input signals and other 1/0 signals.
Supports communication-type encoders and pulse-type

® CN7 (encoder feedback terminal) encoders.

Supports gantry synchronization.
Supports communication-type encoders.
® CN2 (encoder feedback terminal)

Supports gantry synchronization.

-48-




Product Information

Note

« [1] When the main circuit power input terminals of drives with a voltage class of 200 V are L1, L2, L3, or any
two among L1, L2, and L3 in case of single-phase power supplies. The main circuit power input terminals of
drives with a voltage class of 400V are R, S, and T.

o [2] The built-in braking resistor or jumper bar is not available in models S1R6 and S2R8. If an external braking
resistor is needed for STR6 and S2R8 models, connect it between terminals P® and C.

e« (CN11 (24 V backup power input terminal): supported only by functional safety models and backup power
supply models.

3.14 Component Description [Functional Safety Models]
®
®
@ h @
55 ©
=8 ®
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Figure 3-5 Servo drive components
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Table 3-3 Description of servo drive components

No. Component Description
Indicates that electric charges are present in the bus
capacitor. When the indicator turns on, charges possibly
. still exist in the internal capacitor of the servo unit, even
©) CHARGE (bus voltage indicator) . R
if the power supply of the main circuit is OFF. To prevent
electric shocks, do not touch the power supply terminals
when this indicator lights up.
L1C, L2C (control N .
L . Input the control circuit power supply according to the
circuit power input
. rated voltage class on the nameplate.
terminals)
Main circuit power | Input the main circuit power supply according to the
input terminalst" rated voltage class on the nameplate.
P®D, and C . ) . . )
@ (t?rminals for When an external braking resistor is required (first
(Size A | Main circuit . remove the jumper between P @ and D), connect the
terminal connecting external braking resistor between P @ and C
i ermina . . .
to 5|)ze braking resistor)®! 9 ®
D
P®and N (bus
® ) o Used by the common DC bus for multiple servo drives.
terminals)
U,V, W, PE
(terminals for Used to connect the U, V, and W phases and grounding
connecting the terminal of the motor.
servo motor)
L1C, L2C (control N .
L . Input the control circuit power supply according to the
circuit power input
. rated voltage class on the nameplate.
terminals)
R, S, T (main circuit L .
) Input the main circuit power supply according to the
power input
. rated voltage class on the nameplate.
terminals)
P@D,andC . . . . .
® ; When an external braking resistor is required (first
® L (terminals for )
Main circuit ) remove the jumper between P @ and D), connect the
i terminal connecting external braking resistor between P @ and C
(Size E) braking resistor) 9 ® ’
N2, N1 (terminals TermlnalshN1 and.NZIariJumpered by (ljefault. To )
for connecting tsuppress armonics |r'1 the power supp.y, remove the
jumper between terminals N1 and N2 first and connect
external reactor) )
an external DC reactor between terminals N1 and N2.
U, V, W (terminals .
. Used for wiring of the brake and motor temperature
for connecting the
feedback.
servo motor)
® CN8 (brake and PTC input terminal) Used for wiring of the brake and PTC.
Connected to the grounding terminal of the power
@ Servo drive grounding terminal g d P
supply for grounding purpose.
. ) Connected to external functional safety signal for
® CN6 (STO safety function terminal) )
functional safety purpose.
Provides power to the control circuit when the main
. . circuit is not powered, maintaining functions such as
® CN11 (24 V backup power input terminal) ) . ) .
programming, connecting to backend configuration
parameters, and communication.
The 5-digit 8-segment LED display is used to show the
@ LED display 9 9 play

operation state and parameter setting of the servo.
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No. Component Description

Power: When the safety module is connected and the
power supply is normal, the indicator is on.
Power supply indicator of the safety

LINK: Safety communication status indicator
module

Steady ON: FSoE is ready; flashing: communication is
normal; OFF: FSoE is closed.

Switches parameters in sequence.
A: Increases the value of the blinking bit.
V: Decreases the value of the blinking bit.

© Keys «4«: shifts the blinking bit leftwards (Press and hold:
Move to the next page when the displayed number
exceeds five digits).

S: Saves modifications and enters the next menu.

Supports online upgrade and commissioning with the
software tool when the drive is powered on.

In USB mode, the terminal only supports download and

. . upload of parameters, and driver firmware update;
CN5 (communication terminal)

The terminal uses USB power supply. If there is a fault
that cannot be completely reset, disconnect the USB
power supply and drive control power, and then power
on again.

Sets ID address of the slave drive for FSoE

. communication.
(@) FSoE ID address setting knob
Address setting method: The number on the upper knob

x 16 + the number on the lower knob

® CN3, CN4 (EtherCAT communication CN4 (IN): Connected to the master or the last slave. CN3
terminals) (OUT): Connected to the next slave.
® CN9 (safety module control terminal A) Control terminal A of the safety module
@) CN1 (control terminal) Used by reference input signals and other 1/0 signals.
® CN10 (safety module control terminal B) Command input and output terminal B of the safety
module
Supports communication-type encoders and pulse-type
CN7 (encoder feedback terminal) encoders.

Supports gantry synchronization.

Supports communication-type encoders.
@ CN2 (encoder feedback terminal)
Supports gantry synchronization.

Note

o [1]When the main circuit power input terminals of drives with a voltage class of 200 V are L1, L2, L3, or any
two among L1, L2, and L3 in case of single-phase power supplies. The main circuit power input terminals of
drives with a voltage class of 400V are R, S, and T.

e [2] The built-in braking resistor or jumper bar is not available in models S1R6 and S2R8. If an external braking
resistor is needed for STR6 and S2R8 models, connect it between terminals P® and C.
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3.2

3.2.1

Model

MS1 H1 - 75B 30C B - A3

0]

@ MS1 series servo motor

@ Rated speed (rpm)

Comprised of one letter and two

digits
B:x10
C:x 100

Example: 30C means 3,000 rpm.

@ Shaft connection mode

3: Solid shaft, with key and
threaded hole

Models and Nameplate

MS1-R-INT Series Servo Motor

3TR-IN
@ O ® & & 06

@ Inertia and capacity

©

H1: Low inertia, small capacity
H2: Low inertia, medium capacity

H3: Medium inertia, medium
capacity

H4: Medium inertia, small
capacity

® Voltage class
B: 200V

D: 400V

Brake, reducer, and oil sealing
0: Without oil seal or brake
1: With oil seal, without brake
2: Without oil seal, with brake

4: With oil seal and brake

T

® Rated power (W)
Comprised of one letter and two
digits
B:x 10
C:x100
Example: 75B means 750 W.

® Encoder type
Comprised of one letter and one
digit
A6: 26-bit multi-turn absolute
encoder

S6: functional safety type 26-bit
multi-turn absolute encoder

A3: 23-bit multi-turn absolute
encoder

U2: 20-bit single-turn absolute
encoder (for 25-flange motors)

©® Sub-series No.

R: R version
Customized function

INT: International version

Note

« The description of the model only describes the naming conventions and does not recommend the specific
motor models. For details of the model selection, see the Model Selection chapter.

« If you have other customized requirements, contact Inovance.
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Nameplate description

3.2.2 Components

Motor (40-flange)

Terminal-type servo motor
Encoder connector

BT INOVANCE
AC Servo Motor [H[ c““s E
Model —» Model: MS1H1-75B30CB-A331R-INT —
Pn(kW) 075 Un(v) _ 220
Motor - .
specifications In(A) 4.4 Nn(r/min) 3000 c €
Tn(N-m) 2.39 Duty S1 Ins.F
fn(Hz) 250 IP 67 3PHAC IEC60034-1
Mofor ™ Motor Code: 14102 Mass: 2.4 kg i
X SN:011107604HA00056 MadeinChina R
SerialNo. =% 5;7hou Inovance Technology Co., Ltd.
Address:No.52,Tian E DangRoad, Wuzhong District,
Address —® 215104,Suzhou City, Jiangsu Province, P.R. China

Figure 3-6 Model and Nameplate

Brake crimp cover
Power cable connector

Mounting flange face

Output shaft——Gy

Mounting screw
through hole

Encoder

Encoder connector

Brake crimp cover
Power cable connector

Mounting flange face

Output shaft =

Mounting screw
through hole

Encoder

Figure 3-7 Components of terminal-type servo motors (Left: motor with front cable outlet; Right:

<

Encoder cable

Brake cable crimping cover

Mounting flange side

Output shaft

Mounting screw through-hole

motor with rear cable outlet)

Flying leads type servo motors

Encoder connector Encoder connector
Power cable
connector Power cable Encoder cable
connector
Power cable
Power cable Brake cable crimping cover
Mounting
Encoder flange side Encoder
Output shaft

Mounting screw
through-hole

Figure 3-8 Components of the flying leads motor (left: 50 W flying leads motor, right: 100 W flying

leads motor)
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Note

« For 50 W terminal-type models, use rear outlet for power cables.

« For 100 W models, if the mounting flange face is internally stepped type, only terminal-type models can be
used, which are equipped with power cables with rear outlet.

« For details, see the motor dimension diagrams.

Motor (60- and 80-flange)

e Terminal-type servo motor

Encoder connector Encoder connector
Brake crimping cover Power cable
connector
Power cable connector
—’ Q) Mounting
g S flange
&
2 !ﬁ"‘!!!!! Mounting

Mounting flange L
Mounting screw 45;

through hole

Encoder

Encoder

Figure 3-9 Components of terminal-type servo motors (Left: motor with front cable outlet; Right:

motor with rear cable outlet)

e Flying leads type servo motors

Encoder connector
Power cable
connector
Encoder cable
Power cable
Mounting flange Brake crimping cover

Mounting screw
through hole

Output shaft

it
YA

Figure 3-10 Components of the flying leads motor (front cable outlet as standard)

Motor (100-, 130- and 180-flange)

Brake crimp cover

Power cable connector

Mounting flange face Encoder connector
Mounting screw through hole P
Set screw threaded hole |\ ——— Encoder

Figure 3-11 Components of servo drives in frame sizes 100/130/180
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3.3 MS1-R Series Servo Motor with Battery-free Encoder

3.3.1 Models and Nameplate

Model Description

@ MS1 Series Servo Motor

@ Rated speed (rpm)

Comprised of one letter and two

digits
B:x 10
C: x 100

Example: 30C indicates 3,000

rpm.

@ Shaft connection mode

3: Solid shaft, with key and
threaded hole

MS1 H1-75B 30C B- V3

e

75B 30C B 1R-1

3
@ 6 @® 6 6060

@ Inertia and capacity

H1: Low inertia, small capacity
H2: Low inertia, medium capacity

H3: Medium inertia, medium
capacity

H4: Medium inertia, small
capacity

(® Voltage class

B: 200V
D: 400V

Brake, reducer, and oil seal
0: Without oil seal or brake
1: With oil seal but no brake
2: With brake but no oil seal
4: With oil seal and brake

=2

T

.

(® Rated Power (W)

Comprised of one letter and two
digits

B:x 10

C: x 100

Example: 75B indicates 750 W.

® Encoder type
Comprised of one letter and one
digit
V6: Battery-less 26-bit multi-turn
absolute encoder
V3: Battery-less 23-bit multi-turn
absolute encoder

©® Sub-series No.

R: R version
Custom function

INT: Global version

Note

o The description of the model only describes the naming conventions and does not recommend the specific
motor models. For details of the model selection, see the Model Selection chapter.

« If you have other customized requirements, contact Inovance.

Nameplate description

Nameplate

Model  —» Model: MSTH1

oo HL s
-75B30CB-V331R-INT

Motor
specifications  In(A) 4.4

Pn(kw) 0.75  Un(V) 220

Nn(r/min) 3000 CE
Tn(N-m) 2.39 Duty S1 Ins.F

Motor fn(Hz) 250

IP 67 3PHAC IEC60034-1

Serial No. —»

code Motor Code: 14102Mass: 2.4 kg iy
SN:011107604HA00056 Madein China %

SuzhoulInovance Technology Co., Ltd.

Address:No.52,
Address —» >15704,5uzhou City, Jiangsu Province, P.R. China

Tian EDangRoad, Wuzhong District,

Figure 3-12 Model and Nameplate
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3.3.2 Components

Motor (frame sizes 40/60/80)

Encoder connector Encoder connector

Brake crimping cover Power cable
Power cable connector j”
f ST S
)
fQ

connector
Mounting flange

Mounting screw
through hole

Mounting
flange

Output:
Output shaft
shaft
Encoder Encoder

Figure 3-13 Components of servo drives in frame sizes 40/60/80 (Left: motor with front cable outlet;

Right: motor with rear cable outlet)

Note

« For 50 W terminal-type models, use rear outlet for power cables.

o For 100 W models, if the mounting flange face is internally stepped type, only terminal-type models can be
used, which are equipped with power cables with rear outlet.

Motor (frame sizes 100/ 130/180)

Brake crimping cover

Power cable connector

Mountingflange Encoder connector

Mounting screw

through hole W Encoder

Output shaft

Figure 3-14 Components of servo drives in frame sizes 100/130/180
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3.4

3.4.1

@

®

3.4.2

ISMT1-160F12AB-A133X-INT

Product family
ISM: Motor

Product type

T: torque motor
Product generation
1: First generation

2: Second generation

Flange size

85: 85 mm diameter
160: 160 mm diameter
208: 208 mm diameter
264: 264 mm diameter

Basic structure

S: Standard, cylindrical mounting flange

F: Flange, rectangle mounting flange

Components

Model description

ISM
®

ISM Series Torque Motor

- 160
@

12A
®

1

A
®

®l4
@ |
@
Qlw
©@lw
@lw
[ElPad

©

® Maximum torque (N-m)

One letter and two digits

A:x1

B:x 10

C:x 100

D: x 1000

E: x 10000

For example, 12A indicates 12 N-m.
@ Voltage class (V)

B: 200V

D: 400V

Encoder type
One letter and one digit
A1: 23-bit single-turn absolute encoder

A3: 64-bit sine-cosine absolute encoder

with Hiperface

A5: 128-bit sine-cosine absolute encoder

with Hiperface

9=
HE

Installation accuracy

The mechanical deviation must be lower
than this value in both the axial and radial

directions.
1: Must not exceed 5 ym
2: Must not exceed 10 ym

3: Must not exceed 30 pm

Connector type
1: Connector
2: Cable gland - Straight outlet of 3 m

3: Cable gland - Straight outlet of 0.3 m

Cooling method

X: Natural cooling
F: Fan cooling

L: Water cooling
Model configuration

INT: Global version

-
@
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Figure 3-15 Components of ISMT1-160F12AB-A133X-INT
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Table 3-4 Motor Components

No. Component Description
Mounting flange for
® 9 9 The mounting flange that is used to install the load-side rotary platen.
rotary platen
Rotary platen s . .
@ o . The positioning pin holes that are used to install the rotary platen.
positioning pin hole
® f]taltor installation pin The pin holes that are used to install the stator.
ole
@ Rotary platen The DDR rotor.
Pin No.| 1 2 3 4 |5
Pin
) assign-| PS+ | PS- | - - |-
® Signal cable ment Male
Pin No.| 6 7 8 9
Pin
assign-| - |+5V|GND -
ment
® Nameplate The motor specifications.
Yellow/
Conductor color White Black Red
@  |Power cables Green
_ Ground-
Description U \Y w .
ing
ISMT1-160F45AB-A133X-INT
®
o)
J
S I—C))
®
®

Figure 3-16 Components of ISMT1-160F45AB-A133X-INT

Table 3-5 Motor Components

Component

Description

©

Rotary platen
positioning pin hole

The positioning pin holes that are used to install the rotary platen.

Mounting flange for
rotary platen

The mounting flange that is used to install the load-side rotary platen.

Rotary platen

The DDR rotor.

© ® o ©

Stator installation pin
hole

Nameplate

The pin holes that are used to install the stator.

The motor specifications.
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No. Component Description
Pin No.| 1 2 3 4 |5
Pin
) assign-| PS+ | PS- | - - |-
® Signal cable T
Pin No.| 6 7 8 9
Pin
assign-| - [+5V|GND -
ment
. Yellow/
Conductor color White Black Red
@ Power cables Green
— Ground-
Description U Vv w .
ing
Stator The motor stator.
3.5 MP Series Torque Motor
3.5.1 Model Description
MP1-112F10AB-U313X-INT
P2 @6 6 ® ® 9w ®
@® Product family ® Maximum output torque (N-m) © Installation accuracy
M: Motor One letter and two digits The mechanical deviation is lower than this
@ Product Type A x value in both the axial and radial
directions.
P: Precision torque (direct-drive) motor B:x 10
0: 3 pm max.
® Product code C: x 100
1: 5 pm max.
1: 1st generation D: x 1000
2:10 pm max.
2: 2nd generation E: x 10000
3: 30 ym max.
Example: 12 A: T2N-m
@ Frame size @ Voltage class (V) Connector type
112: 112 mm diameter B: 200V 1: Metal aviation connector
140: 140 mm diameter D: 400V 2: Cable gland - straight entry 3 m (U-type

160: 160 mm diameter
175: 175 mm diameter

220: 220 mm diameter

terminal)

3: Cable gland - straight entry 0.3 m (6-pin

plastic terminal)

4: Cable gland - straight entry 3 m (U-type

terminal)
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(® Basic structure Encoder type @ Cooling method
S: Standard (cylindrical mounting flange) One letter and one digit X: Natural cooling
F: Flange (rectangle mounting flange) U3: 23-bit single-turn absolute encoder F: Fan cooling
U4: 64-bit sine-cosine Hiperface interface L: Water cooling

l " .
Sl CERe ® Model configuration

U5: 128-bit sine-cosine Hiperface interface INT: Global version

absolute encoder

3.5.2 Components

MP1-175S11BB-U333X-INT

@

®

@

®.

Figure 3-17 Components of MP1-175511BB-U333X-INT

Table 3-6 Motor components

No. Name Remarks

Positioning pin hole of

® Used for mounting the turntable.
motor turntable
@ Mounting flange of Used to install the flange to the turntable on the load end.
the turntable
®  |Turntable DDR motor rotor
@ Stator DDR motor stator
. Yellow-
Conductor color White Black Red
®  |Power cable green
o Ground-
Description U Y w ing

Pin No.| 1 2 3 4 |5
Pin
® Signal cable a::leir: Po+ | P2
Pin No.| 6 7 8 9
Pin
assign-| - |+5V |GND -
ment
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MP1-112F10AB-U313X-INT

Figure 3-18 Components of MP1-112F10AB-U313X-INT

Table 3-7 Motor components

No. Name Remarks
@ Mounting flange of Used to install the flange to the turntable on the load end.
the turntable
@ Positioning pin hole Used for mounting the turntable.
of motor turntable
® Positioning pin hole Used for mounting the stator.
for stator
@ Turntable DDR motor rotor
Pin No.| 1 2 3 4 |5
Pin
) assign-| PS+ | PS- | - - |-
® Signal cable T Male
Pin No.| 6 7 8 9
Pin
assign-| - | +5V |GND -
ment
. Yellow-
Conductor color White Black Red
®  |Power cable green
o Ground-
Description u \ W .
ing

@ Stator DDR motor stator
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MP1-220S30BD-U323L-INT

Figure 3-19 Components of MP1-220S30BD-U323L-INT

Table 3-8 Motor components

No. Name Remarks
@ Load mounting flange |Used to install the mounting flange on the load end.
@ Front end cover Front end cover of the DDR motor stator
©)] Enclosure Stator enclosure of the DDR motor
. Yellow-
Conductor color White Black Red
@ Power cable green
. Ground-
Description U \Y w .
ing
Pin No.| 1 2 3 4 |5
Pin P-
) assign-| PS+ | PS- | - |PTC+|T-
® Signal cable T c-
Pin No.| 6 7 8 9
Pin
assign-| - | +5V |GND -
ment
® Crimping block Cable limit parts
@ Frame size DDR motor mounting base
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3.6 LMC Linear Module

3.6.1 Model Description
LM C1-E12-0500 PXX X-6 003 F P 11-N 221227-INT
D 20 @0 O ©® 00O O EOB® ® © ®

@ Product family Feedback type ® Optoelectronic switch

LM: Linear module
Product type

C: Compact
Product iteration
1: First generation

2: Second generation

Flange size

A: 110 mm

B: 140 mm

C: 170 mm

D: 210 mm

E: 88 mm

F: 118 mm

G: 168 mm

H: 188 mm

K: 228 mm

L: 120 mm
Number of rotors
1:1

2:2

Color

1: Natural color

2: Black

1: 0.1 ym grating

2:0.5 pym grating

3: 1 pym grating

4: 1 pm magnetic grating

5: Inovance communication-type absolute

optical scale

6: Inovance communication-type magnetic

scale

7: Inovance communication-type

incremental optical scale
8: Others

9: Third-party RU2 series incremental

grating with a resolution of 0.1 pm

A: third-party RU2 series incremental

grating with a resolution of 0.5 pm

B: Third-party RU2 series incremental

grating with a resolution of T ym

C: Third-party ABS series BiSS-C absolute

grating with a resolution of 0.05 um

D: Third-party ABS series BiSS-C absolute

grating with a resolution of 0.1 pm

E: Third-party ABS series BiSS-C absolute

grating with a resolution of 0.5 pm

F: Inovance ELOI series TTL incremental

grating with a resolution of 0.05 um

G: Inovance ELOI series TTL incremental

grating with a resolution of 0.1 pm

H: Inovance ELOI series TTL incremental

grating with a resolution of 0.5 pm

J: Inovance ELOI series TTL incremental

grating with a resolution of T ym
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Q: No optoelectronic switch
N: NPN type

P: PNP type

Guideway brand

1: THK

2: HIWIN

3: WON

4: SBC

Drag chain, side protective plate, and

centralized lubrication system

0: Not equipped with a drag chain, a side
protective plate, or a centralized

lubrication system

1: Equipped with a vertical drag chain,
without a side protective plate or a

centralized lubrication system

2: Not equipped a drag chain or a
centralized lubrication system, but with a

side protective plate

3: Equipped with a vertical drag chain, a
side protective plate, but without a

centralized lubrication system

4: Not equipped with a drag chain or a
side protective plate, but with a

centralized lubrication system

5: Equipped with a vertical drag chain and
a centralized lubrication system, but with a

side protective plate

6: Not equipped with a drag chain, but
with a side protective plate and a

centralized lubrication system

7: Equipped with a vertical drag chain, a
side protective plate, and a centralized

lubrication system
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@ Iltinerary

0500: Active travel of 500 mm for single-
rotor motors and 500 mm for multi-rotor

motors

Motor code

PXX: For details, see the motor code

comparison table.

©® Motor wiring

Drive and Hall sensor

F: Without a Hall sensor, but with an
SV680-INT N-type drive (200 V input)

H: With a Hall sensor and an SV680-INT N-
type drive (200 V input)

L: Without a Hall sensor, but with an
SV680-INT N-type drive (400 V input)

N: With a Hall sensor and an SV680-INT N-
type drive (400 V input)

1:Y1
2:Y2
3:Y3
4:Y4
5:Y5
6:Y6

3.6.2 Components

@

®

®

@

®

®

@ Cable length Design type
003: 0.3 m N: Normal
030:3m R: Right mirror

L: Left mirror
Design date

221227: Date of the initial plan

Model/Type

INT: International version

f

&'T—@
? K

g —@

L ®

Figure 3-20 Components of LMC series linear motor

No. Name Remarks No. Name Remarks
Dust-proof cover Used to prevent Base Indicates the linear
@ ®
dust. module base.
Sliding table Used to install the Photosensitive film Detects light signals.
@ .
working load.
Clamp fixing block Used to secure the Side protective plate Used in the area in
©) . (@) o
wire harness. the protective side.
® Mounting base of the Used to hold the ® Urethane rubber Used to dampen the
read head read head. shock of the motor.
Encoder Used in a position End plate Used for end
® feedback system. ® protection and easy
handling.
® Centralized oil injection | Used to supply the Optoelectronic switch | Software position
system lubricating oil. limit
Integrated potting of Provides driving Fixing block on the side | Used to secure the
@ the rotor force. ® plate components on the
side plate.
Stator Provides magnetic Rail slider Ensures linear
. 9 .
field. motion of the rotor.
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4

4.1

System Connection

System Composition

The servo drive is directly connected to an industrial power supply, with no isolation such as a
transformer. A fuse or circuit breaker therefore must be connected to the input power supply to
prevent electric shock in the servo system. For the sake of safety, install a residual current device
(RCD) to provide protections against overload and short circuit or a specialized RCD to protect the
grounding cable.

Do not start or stop the motor by using the electromagnetic contactor. As a high-inductance
device, the motor may generate transient high voltage that may break down the contactor.
When connecting an external power supply to the control circuit or a 24 VDC power supply, pay
attention to the power capacity as insufficient power capacity will lead to insufficient supply
current, resulting in failure of the servo drive or the brake. This is especially true when the power
supply is used to power up multiple servo drives or brakes. The brake must be powered up by a
24 VDC power supply that matches the motor model and meets the brake power requirements.

ACaution

Observe the following precautions when connecting the external braking resistor:

The built-in braking resistor or jumper bar is not available in model S2R8. If an external braking resistor is
required, connect it between terminals P @ and C.

Remove the jumper between terminals P @ and D before using the external braking resistor. Failure to comply
will result in overcurrent and damage the braking transistor.

Do not connect the external braking resistor directly to the positive or negative pole of the bus. Failure to
comply will damage the drive and result in a fire.

Select a resistor with resistance higher than or equal to the minimum allowable value. Failure to comply will
result in Er.201 (overcurrent) or damage the drive.

Before you operate the servo drive, make sure that parameters H02.25 (braking resistor setting), H02.26
(power of external braking resistor), and H02.27 (resistance of external braking resistor) are properly set.

Install the external braking resistor on incombustible matters, such as metal.
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4.2

System connection diagram

Servo drive power supplu

Three-phase 220 VAC
Or three-phase 380 VAC

Circuit breaker for wiring
Protects power lines by cutting off

the circuit when an overcurrent occurs.

Power supply filter

Reduces external interference
from the power supply cable.

Electromagnetic contactor

Turn on/off the servo motor.

Braking resistor 4
Terminal P-C connects to the external
braking resistor if there is insufficient
capacity for the bus.

Brake power supply
24 VDC voltage source used
for motors with brake.

0 CN4 Drive-to-PLC communication cable
N | o (I8 [C]
.
F
N IUHidl o
‘
" o
o {1 ol |\
N i on] [
NN cpleE |
1 e 15
~J =512 s

|Functional safety termina
jused to connect external
Ifunctional safety signals
i

i i
] . I
1 CNS CE— !
! Serial communication terminal |

D i
Multi-drive parallel

= 1
N communication cable I | h
= | |1l)

i

|

|EMC shield bracket “I’l’
B>

P
fcl
@ used toreduce (e}

T
yl
lelectromagnetic @@@‘

linterference T
i

| com_sjaav s

DDL motor encoder cable

|
I
I
|
(Length:3m) !
|
I
I
|

DDL motor main circuit cable
| Gemgthedm) S
7’77’77’77’77’7777;77757 77777777 I
Servo motor power cable
Servo motor

Figure 4-1 System connection diagram

Note

e« CN2isused as the encoder terminal when an Inovance rotary servo motor is connected. CN7 is used when a

direct drive or purchased motor is

connected.

« When an external braking resistor is required, remove the jumper bar between P® and D, and connect the
braking resistor between P@ and C. If an external braking resistor is not required, do not remove the jumper
bar between P@ and D. Only Size A does not come with a built-in resistor or jumper bar between P@ and D as
standard. Before use, ensure that the braking resistor parameters H02.25, H02.26, and H02.27 are set

correctly.
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5

5.1

Installation

Installation Instructions

Observe the installation direction described in this guide. Failure to comply may result in
equipment fault or damage.

Do not install or operate damaged or defective equipment. Failure to comply will result in
personalinjury.

Do not install the equipment in environments exposed to water splashes or corrosive gases.
Failure to comply will result in equipment fault.

Do notinstall the equipment near inflammable gases or combustible objects. Failure to comply
will result in a fire or electric shock.

Install the equipment inside a fire-proof cabinet that provides electrical protection. Failure to
comply may result in a fire.

Ensure the specified clearance is reserved among the drive, the interior surface of the control
cabinet, and other machines. Failure to comply will result in a fire or equipment fault.

Do not put heavy objects on the equipment. Failure to comply may result in personal injury or
equipment damage.

Do not impose large impact on the equipment. Failure to comply may result in equipment
damage.

Do not block the air inlet/outlet of the equipment or allow unwanted objects to fall into the
equipment. Failure to comply may result in a fire or equipment fault.

Table 5-1 Installation Precautions

Iltem Description

. Install the servo drive vertically and upward to facilitate heat dissipation. For
installation of multiple servo drives inside the cabinet, install them side by side.
For dual-row installation, install an air guide plate.

« Make sure that the servo drive is installed vertically to the wall. Cool the servo
drive down with natural convection or a cooling fan. Secure the servo drive to the
mounting surface through two to four mounting holes. The number of mounting
holes depends on the capacity of the servo drive.

« Install the servo drive vertically to the wall, with its front (actual mounting face)
facing the operator.

« The mounting bracket (if needed) must be made of incombustible materials.

Method

Reserve sufficient space around the servo drive to ensure a good heat dissipation
through the cooling fan or natural convection, as described in “5.2.3 Installation
Clearance” on page 70. Take the heat dissipated by other devices inside the
cabinet into consideration. Install a cooling fan to the upper part of the servo
drive to avoid excessive temperature rise in a certain area, keeping an even
temperature inside the control cabinet.

Cooling

Ground the grounding terminal properly. Failure to comply may result in electric

Grounding ) )
shock or malfunction due to interference.
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5.2

5.2.1

Item

Description

Wiring requirements

As shown in the figure below, route the servo drive cables downwards to prevent

liquid from flowing into the servo drive along the cables.

Route the cable
connected downwards.

Dust-proof cover (included
in the standard
configuration)

Insert the dust-proof cover into the communication port (CN3/CN4) not in use.
This is to prevent unwanted objects, such as solids or liquids, from falling into the
servo drive and resulting in faults.

Each servo drive is delivered with two dust-proof covers inserted into the

communication ports by default. You can place an order for more dust-proof
covers as needed (model: NEX-02-N2B; manufacturer: PINGOOD).

Note:

. Dust-proof cover: Prevents unwanted objects, such as solids or liquids, from
falling into the servo drive and resulting in faults.

. Dust-proof covers are delivered along with the servo drive. Keep the dust-proof
covers in a proper place.

Pre-installation Preparation

Requirements on Installation Personnel

The product/system described in this manual may be operated only by personnel qualified for the
specific task in accordance with the relevant documentation, in particular its warning notices and
safety instructions. Qualified professionals can identify the risks of the product/system and prevent

possible dangers.

All the mechanical operations may be executed only by trained professionals that not only familiar
with the installation position, mechanical installation, troubleshooting/maintenance, but also meet

the following requirements:

e Received safety training and passed related examinations or received training on mechanical

operations (such as mechanical engineers or electrical engineers)
e Familiar with electrical equipment and basic mechanical characteristics and installation

requirements of the motor
e Physically qualified for mechanical operations
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5.2.2

e Familiar with this manual especially all the safety precautions

All the electrical operations may be executed only by trained professionals that not only familiar

with the installation position, mechanical installation, troubleshooting/maintenance, but also meet

the following requirements:

e Received professional electrical training (such as electrical engineers)

e Familiar with this manual especially all the safety precautions

Do not touch live parts. Failure to comply can lead to severe injury or even death.

« Operations on the electrical equipment can be performed by professionals only.
o Observe local safety regulation during operation.

Installation Environment

Table 5-2 Environment requirements

Item Requirement
Installation
) Indoor

location

Grid overvoltage
Overvoltage category (OVC): I

category
The maximum altitude is 2000 m.

Altitude « 1000 m and below: Derating is not required.
« For altitudes above 1000 m, derate 1% for every additional 100 m.
« For altitudes above 2000 m, contact Inovance.
« Installation/Ambient temperature: 0°C to +55°C. When the temperature ranges from 0°C
to +45°C, no derating is required. For temperature above 45°C, derate 2% for every
additional 1°C.
. Storage/Transportation temperature: -40°C to +70°C.
« To improve the reliability of the drive, use the drive in environments without dramatic
temperature change.

Temperature P 9

« When installing the drive into an enclosed environment such as a control cabinet, use a
cooling fan or air conditioner to keep the temperature of the inlet air below 45°C. Failure to
comply will result in over-temperature or a fire.

« Install the drive on a flame-retardant surface, with sufficient clearance reserved for heat
dissipation.

« Take measures to prevent the drive from being frozen.

Ambient humidity

<90% RH, without condensation

Storage humidity

< 90% RH, without condensation

Vibration
resistance

Operation:

« 5Hz to 8.4 Hz: 3.5 mm displacement
«8.4Hzto 200 Hz: 1 g
Product package:

«5Hzto 100 Hz: 0.01 g?/Hz
» 200 Hz: 0.001g%/Hz
«Grms=1.149

Impact resistance

Below 19.6 m/s?




Installation

Iltem

Requirement

IP rating

IP20

Note: Terminals are excluded, which have an IP rating of IP0O.

Environment

Pollution degree 2 and below
Install the drive in a location that meets the following requirements:

« Free from direct sunlight, dust, corrosive gas, combustible or explosive gas, oil mist,
water vapor, drip, salt, harmful gases/liquids, and radioactive substances

« Insusceptible to vibration (away from equipment that may generate strong vibration,
such as a punch press)

« Free from unwanted objects such as metallic dust, oil, and water that may enter the drive
« Do not use the drive in vacuum environments.

5.2.3

Strong vibration
Vibration<1g

E Y
High temperature
® and humidity
(€}

Operating ambient temperature
must be kept between 0°C-55°C

Combustible, explosive and

corrosive gases Do not mount the drive on any

combustible object

Figure 5-1 Environment requirements

Installation Clearance

Clearance for side-by-side installation

Drives in different specifications require different installation clearances. It is recommended to
reserve a horizontal clearance of at least 10 mm (0.39 in.) on both sides among drives, a horizontal
clearance of at least 20 mm (0.79 in.) on both sides among drives and control cabinets, and a
vertical clearance of at least 80 mm (3.15 in.) on the top and bottom among drives and control

cabinets.
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Air outlet Air outlet Airoutlet

s [ e
_
>10mm >80mm(3.15in.) %

(0.39in.)

>80mm(3.15in.) L‘n;:’aﬁ:‘d el %

Z

) ] ] ) e
Airinlet Airinlet Airinlet Airinlet

Figure 5-2 Clearance for side-by-side installation

Compact installation

Drives in size A support compact installation, in which a clearance of at least 1 mm (0.04 in.) must be
reserved between every two drives. When adopting compact installation, derate the load to 75% of
the rated load.

Airoutlet Air outlet Air outlet

A2
clU an Fan
>1mm (0.04in.) >80mm(3.15in.)

>20mm (¥
(0.79in) |8

=20mm

N omin) 7

1AL H:hHhihHH I PATIAMAMAMAAAAMAAAAAARY

-

80mm(3.15in.)  Installed vertically
b)) =TT T
Airinlet Airinlet Airinlet Airinlet

Figure 5-3 Clearance for compact installation

Close installation

Drives in sizes B, C, and D support close installation without derating.
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Airinlet

Airinlet

Airinlet

% \}F‘aj ‘\7 \Uan‘ ‘[\// [ F‘aj ‘\7/ Z
>80mm(3.15in.) %

%

G %???S%

K 7
IIEEETIE

Airinlet

Figure 5-4 Zero-clearance installation

5.2.4 Installation Dimensions [Standard Model]

Drives in size A (rated power: 0.2 kW to 0.4 kW)

Front view Left view
455mm 150 mm (75mm)
[1.79in.] [5.91in.] [2.95in.]
— ®
—
—
7
I

Rear view

33mm

[1.30in.]
5mm e
[0.20in.] 6.5 mm

™10.26in.

Top view

T
osmm_ /|
[80.20in.]

2x M4 screw hole

in]

161 mm
[6.34i

u
=2

™10.20in.]

Figure 5-5 Dimensions of servo drives in size A

Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m

Weight: 0.96 kg
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Drives in size B (rated power: 0.4 kW to 0.75 kW)

Front view Left view Rear view Top view
45.5mm 180mm (75mm) 34mm
[1.79in.] [7.09in.] [2.95in.] [1.34in.]

170mm
6.69in.]

K]
_amm?

[0.16in.]

Figure 5-6 Dimensions of servo drives in size B

Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m

Weight: 1.2 kg

Servo drives in Size C (Rated power: 0.75 kW to 1.5 kW)

Front view Left view Rear view Top view
44mm
173+1mm (75mm) [1.73in.]
551 mm [6.81+0.04in.] [2.95in.] D

[2.17%0.04in.] 5mm

" {l0:20inT]

N | — [3) T

= @5mm

(= S i [©0.20in.]

T 2xM4 screw hole
g ec-
£z [ £g
3 ’ N
Ss B =
o _
i = -
;I
— re-—-d
[ Sp—
| oI5 j
4mm: = = 5mm
[0.16in.] 1 ™10.20in]

Figure 5-7 Dimension drawing of servo drives in Size C

Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m

Weight: 1.3 kg

Servo Drives in Size D (Rated Power: 1.5 kW to 3.0 kw)

Front view Left view Rea7r1view Top view
mm
80*1mm 2.80in.]
[3.15%1in.] 183mm (75mm) 5.5mm
[7.20in] [2.95in] [0.22in.] 5mm
~{|=[0.20in.]
'S T .
cramen | ) ZSmm/w
] T3 [@0.18in.]
= E 3x M4 screw hole
ES ‘ 3
2é : Bly 0 Es
- 3 ] R
ﬂ _
ELh i H
i=RI= i
- 7 = mm @
4 = | 24
[O.mlg;n.] ‘ 10.20in.]

Figure 5-8 Dimension drawing of servo drives in Size D
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Fixing screws: 3 x M4; recommended tightening torque: 1.2 N-m

Weight: 1.8 kg

Servo Drives in Size E (Rated Power: 2.0 kW to 7.5 kW)

Front view Left view Rear view Top view
78mm
230 (75mm)
90 mm 906 [2.95in) _ [3.07in]
[3.54in.] smm || .6mm
$0.20in.] 10.24in.]
l [ 7] ° [ J—
| | || osmm/
i ] Foe [io.;n;n.] 1] |
z x
2z screw hole
O A .
£ 8 -y E=
S0 F B - T
= = - o
o re=z
o
! —
9
|_1p d i |
=]l \\ - —
4mmg = T [R5 mm
[0.16in.] [0.20in.]

Figure 5-9 Dimension drawing of servo drives in Size E

Fixing screws: 4 x M4; recommended tightening torque: 1.2 N-m

Weight: 3.6 kg

5.2.5 Installation Dimensions [Backup Power Supply Type]

Drives in size A (rated power: 0.2 kW to 0.4 kW)

Front view Left view Rear view Top view
33mm
455mm 19 mm 150 mm (75mm)  5mm 1.30in.
[1.79in.] | [0.75in] [5.91in.] [2.95in] _ [0.20in] 6.5mm, [T |
7 1026in]]
[ 7 ¥ f
@5mm__4
[£0.20in.]
2xm4 o
screw hole O
1]

[0.16in.] [0.20in.]

Figure 5-10 Dimensions of servo drives in size A

Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m

Weigh: 1.11 kg
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Servo drives in Size C (Rated power: 0.75 kW to 1.5 kW)

Front view Left view Rear view Top view
44mm
" 173+1mm (75mm) [1.73in.]
Simom | mm 6.8120.04in.] [2.95in] 6mm

[2.17£0.04in] [0.75in.] [0.24in.]

|« Smm
§10.20in.

@5mm
/ ® [20.20in.] |
2xM4
screw hole

160 mm
[6.30in.]

170 mm
[6.69in.]

5mm

[0.16in.] ~[0.20in.]

Figure 5-11 Dimension drawing of servo drives in Size C

Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m

Weight: 1.45 kg

Servo Drives in Size D (Rated Power: 1.5 kW to 3.0 kW)

Front view Left view Rear view Top view
183 mm 751 71mm
8011+mm [1097rgm ) [7.20in.) Ez_grgm_)] ) Smm [2.80in.]
[3.15+1in.] .75in. fo2oin_|_
o) — 25mm. |t
b3 [©0.18in.]
H 3xM4screw hole

Figure 5-12 Dimension drawing of servo drives in Size D

Fixing screws: 3 x M4; recommended tightening torque: 1.2 N-m

Weight: 1.95 kg

Servo Drives in Size E (Rated Power: 2.0 kW to 7.5 kW)

Front view Left view Rear view Top view
230 (75mm) 6mm Bom
mm mm [3.07in.)
[go;;m [1097’2% 9.06in.] 95l _ [0.24in] oo
— T
| [@0.20in.
b 4xM4 screw hol |
0
n
i
£
—_ n £=
£ H d o i€
X 4 o<
L 1 e
n
h
i
| p [
| —\\ —
v
4mmg ¥ »‘ o mm
[0.16in.] 10.20in.]

Figure 5-13 Dimension drawing of servo drives in Size E

Fixing screws: 4 x M4; recommended tightening torque: 1.2 N-m

Weight: 3.75 kg
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5.2.6 Installation Dimensions [Functional Safety Models]

Drives in size A (rated power: 0.2 kW to 0.4 kW)

Front view Left view Rear view Top view
19 6.5 33mm
(L7 075m] 5t san, Jozanr [ 30n)
{0.20in)
- 5 ‘
ngmJE]/‘ 1 0
— 0 [20.20in.] E
— [ 2xMé4screw hole. ﬁ
) i
EZ o q P [
gi;‘f:\i ﬁﬁmﬁzwl
0 Rfrro- [(
4mny - o =R S mm
[0.16in.] [0.20in.]
Figure 5-14 Dimensions of servo drives in size A
Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m
Weigh: 1.11 kg
Drives in size B (rated power: 0.4 kW to 0.75 kW)
Front view Left View Rear View Top view
(o) 1079 room] et . (3am)
(0.24in]
@5mm
[0.20in]—
1] 2*Mé4 Screw hole = =
T |
m$ —— Jizz
oof itz
£z o ! £
se ool i H |
- % ¢ = ‘,}"*‘\’
oS ~ L
ey
;% S
= RE] T
i 68 | —
04;n6w: 0.20in.]

Figure 5-15 Dimensions of servo drives in size B

Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m

Weight: 1.3 kg
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Servo drives in Size C (Rated power: 0.75 kW to 1.5 kW)

Front view Left view Rear view Top view
44 mm
s5+1mm  19mm 17341 mm (75mm) [1.73in.]
[2.17+0.04in.] [0.75in.] (6.8120.04in.] [2.95in.]
6mm |, 5mm
(0.24in.]"| "}70.20in.
7 @5mm | 3
® [20.20in.]
2x M4 screw hole
I
FLZ
. E FIT e
ES £S5
s 29
bix
0 érp —
:\ =T
4mm = E.5mm
[0.16in.] [0.20in.]

Figure 5-16 Dimension drawing of servo drives in Size C
Fixing screws: 2 x M4; recommended tightening torque: 1.2 N-m
Weight: 1.45 kg

Servo Drives in Size D (Rated Power: 1.5 kW to 3.0 kW)

Front view Left view Rear view Top view
183 71mm
goimm 19 mm {7,201 B@?‘Tﬂ [2.80in.]
(31521in] [0-7pin ] | 5mm 55mm
[0.20in.]~™] [0.22in.]
] ===~ ESmmJér kT
F 3 [©0.18in.]
E (& I 3xMascrew hole| | [§ [
o] —
E =z = =1 E =
3] i Tl |YsE
E Hl
O [
il & I
o =4
= mm
?oﬁgﬁ.] 10.20in.]

Figure 5-17 Dimension drawing of servo drives in Size D
Fixing screws: 3 x M4; recommended tightening torque: 1.2 N-m
Weight: 1.95 kg

Servo Drives in Size E (Rated Power: 2.0 kW to 7.5 kW)

Front view Left view Rear view Top view
78mm
0mm  19mm 230mm (75mm) [3.07in]
352n]  [0.75in] [9.06in.] [2.95in.] 6mm, S
.52in. .75in. [0.24in.] | |5 mm
] [0.20in.
] g5mm ,a{-' o
— / [0.20in.]
xMé screw hole
] [z —_ Iﬂ
[as —
. £
3 > _ -
£ he - E¢
ST . 0 9%
RE T -a i g
] 1 b
L] \
4m = =i Smm
[0.16in] 10.20in.]

Figure 5-18 Dimension drawing of servo drives in Size E

Fixing screws: 4 x M4; recommended tightening torque: 1.2 N-m

Weight: 3.75 kg
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5.3

Unpacking and Handling

Check the following items upon unpacking.

Item

Description

Check whether the product
complies with your order.

order.

Check whether the servo drive model and specifications comply with your

For details about the packing box size for standard models, see “Table 5-4” on
page 78. For details about the packing box size for functional safety models,
see “Table 5-4” on page 78. The box includes the product, cushion pads,
cardboard box, and a screw bag, as shown in “Figure 5-19” on page 79 .

Check whether the product is

Check whether the product is in good condition. If the product is not intact,

intact. contact Inovance or your supplier immediately.
Table 5-3 Dimensions of the outer packing box (standard model)
Outer Outer Outer .
. ) Weight
Size Model width height depth
(kg)
(mm) (mm) (mm)
A S1R6, S2R8 240 193 85 1.13
B T1R4, T2R3 230 223 95 1.2
C S5R5, S7R6, T3R5, T5R4 230 223 95 1.5
D S012, T8R4, and T012 240 223 125 2.0
E 5018, S022, 5027, T017,T021, T026 325 285 145 3.9
Table 5-4 Dimensions of the outer packing box (functional safety model)
Outer Outer Outer .
. . Weight
Size Model width height depth
(kg)
(mm) (mm) (mm)
A S1R6, S2R8 240 193 105 1.28
B T1R4, T2R3 230 223 105 1.30
C S5R5, S7R6, T3R5, T5R4 230 223 105 1.65
D S012, T8R4, and T012 240 223 145 2.15
E 5018, 5022, S027,T017,T021, T0O26 325 285 165 4.05
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Figure 5-19 Components inside the packing box

No. Name
® Product
@ Terminal accessory kit
® Cushion
@ Carton box
Table 5-5 Items in the terminal accessory kit
Diagram Name Applicable model

Cable set - Servo drive S6-C74-DB26 connector kit (RoHS) All models
Pluggable terminal block - Connector - Spring clamp-type

- . All models
wiring - 9P - Black - With safety lock
Pluggable terminal block - Connector - Spring clamp

.. . . All models
wiring - 2 x 2P - Black-printing on both sides
Pluggable terminal block - Connector - Spring clamp-type

All models

wiring - 4P - Black
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Diagram

Name

Applicable model

Pluggable terminal block - Connector - Spring clamp

power connector

wiring-/-3.5 mm - 2 x 3P - Black - 180° - Screen printed - All models
RoOHS
Jumper bar - 16A - Pluggable bridge All models
- Labels - Labels for servo drive terminals All models
Plastic parts - Plug wiring key - For use with servo drive
All models

Pluggable terminal block - Connector - Spring clamp-type
wiring -/-3.5 mm - 1 x 2P - Orange - 180° - RoHS

Standby power supply

Functional safety
models

Pluggable terminal block - Connector - Spring clamp
wiring-/-3.5 mm - 2 x 7P - Black - 180° outlet - Push rod at
both sides - RoHS

Functional safety
models

Pluggable terminal block - Connector - Spring clamp
wiring - NA - 3.5 mm - 2 x 7P - Black - 180° outlet - Push
rod at both sides - RoHS

Functional safety
models

The terminal accessories package list of SV680-INT is subject to the actual products.

If you need to purchase the terminal accessory kit separately, contact Inovance. For the material

code of the accessory kit for each model, see “Table 5-6” on page 80.

Table 5-6 Material code of the accessory kit for each model

Material code Name
Standard models
98050833 Accessories (sale) - S6-C70-SV680N Size A terminal accessory kit
98050837 Accessories (sale) - S6-C58-5V680N Size B/C/D terminal accessory kit
98050847 Accessories (sale) - S6-C71-SV680N Size E terminal accessory kit
Functional safety models
98050843 Accessories (sale) - S6-C158-SV680N Size A terminal accessory kit (functional safety)
98050842 Accessories (sale) - S6-C159-SV680N Size B/C/D terminal accessory kit (functional safety)
98050841 Accessories (sale) - S6-C160-SV680N Size E terminal accessory kit (functional safety)
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5.4 Mechanical Installation

5.4.1 Pre-installation Check

Table 5-7 Pre-inspection checklist

No. Item Checked
1 The delivered product is consistent with your order. O
2 No deformation or cracks are present on the casing. O
3 All screws are in position and tightened. O
4 The signal terminal is free from fracture, foreign objects and bent -
pins.
5.4.2 Drive Installation

The servo drive supports backplate mounting only.

Figure 5-20 Backplate mounting

Note

« Drivesinsizes A, B, and C are secured by two screws, with one screw on the top and the other one at the

bottom.

« Drivesinsize D are secured by three screws, with two screws on the top and another one at the bottom.
« Drivesinsize E are secured by four screws, with two screws on the top and the other two at the bottom.
« Thetightening torque for the M4 screw is 1.2 N-m.

5.4.3 Installing the Motor

Installation direction

The MS1 series motor is flange-mounted. The installation directions are shown in the following

figure.
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- [ ]
N
® @ ®

The motor can be horizontally or vertically mounted. When adopting the mechanical structure ®:

e Note the allowable axial force of the motor (gravity of the drive unit) and the IP rating
requirement.

e Install the output shaft upwards to prevent intrusion of the oil into the motor.

e Ensure that the direction is suitable for operation conditions.

Heat dissipation

The MS1 series motor is naturally cooled. The internal heat is consumed through heat conduction,
heat radiation, and natural convection. A heatsink is used for heat conduction. For details, see “
Installation instructions” on page 82. To ensure adequate heat dissipation, keep at least 100 mm
spacing between adjacent parts on three sides.

When the motor is used together with a reducer, the motor needs to be derated based on the
mounting surface dimensions of the reducer. For details, see the corresponding heatsink derating
curve of the base in MS1-R Series Servo Motor Selection Guide.

Installation instructions

The mechanical and electrical installation of the motor must be performed by trained professionals:

e Obey the data on the nameplate and the warning labels attached to the motor.

e Ensure that the environmental conditions of the installation site (such as temperature and
installation height) meet the requirements. It is forbidden to use the motor in explosive
environment.

e Thoroughly remove the preservative from the shaft extension with a commonly used solvent.

e To ensure heat dissipation, install a heatsink between the machine tool and the motor. The larger
the heatsink, the better the heat dissipation effect will be. The recommended size and material of
the heatsink are as follows.

« MSTH1 to MS1H4: 250 x 250 x 6 (aluminum)

« MSTH2-10C to 25C: 400 x 400 x 20 (steel)

« MS1H2-30C to 50C: 400 x 400 x 20 (steel)

« MST1H3-85B to 18C: 400 x 400 x 20 (steel)

« MSTH3-29C to 55C: 550 x 550 x 30 (aluminum)
« MSTH3-75C: 700 x 700 x 30 (aluminum)

Do not put an insulator, such as a pad, between the servo motor and heat sink. Otherwise, motor
temperature will rise, and the motor may fail.

e Forvertical mounting with the shaft extension upwards, ensure that no liquid enters the upper
bearing.

e When using a motor with oil seal, lower the oil level until it is below the lip of the oil seal.

e To prevent excessive wear of the oil seal, leave a small amount of oil on the lip for lubrication.
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e The motor must be installed on a flat, vibration-free, distortion-resistant support flange surface.

e Use hexagon socket screws with strength grade of at least 8.8.

e When tightening the fixing screws, prevent the screws from deforming.

e Obey the recommended tightening torque values of motor flange fixing screws. See table “Table
5-8 Recommended tightening torques for fixing screws” on page 83.

e For motors with a flange of 180 mm or above, remove or tighten the lifting lugs after the motor is

mounted.
Table 5-8 Recommended tightening torques for fixing screws

Frame size (mm) Screw quantity and specifications Tightening torque (N+m)
40 2 x M4 2.4
60 4 x M5 4.7
80 4 x M6 8
100 4 x M6 8
130 4 x M8 20
180 4 x M12 65

Note

« To avoid damage to the motor, do not hit or squeeze the shaft extension.
« To avoid corrosion,

o When cleaning rust and stains at the end of motor shaft, use ordinary detergent.
« Keep detergent away from the bearings and seals.

« Do notsoakthe oil seal in the oil. Oil inside the servo motor may cause malfunction.

Installing the brake motor

After the brake is energized, the electric excitation coil closes and the armature is released. After the
power is cut off, the brake holds the motor shaft through a mechanical elastic device. The brake is
only used for stopping the motor. Frequent use will shorten its service life. If it is not absolutely
necessary, do not use it for emergency stop or deceleration.

The rated voltage of the brake is 24 VDC+10%. The minimum voltage that is supplied on the
connector at the motor side must be 24 VDC (-10%) to ensure proper brake release. When the
maximum voltage 24 VDC (+10%) is exceeded, the brake may be applied again. The voltage drop on
the cable should be considered for long brake cables. The approximate calculation of voltage drop
AU of a copper cable is as follows:

AU [V]=0.042 Q-mm2/m-(L/q) | arake

Where: L = Cable length (m), g = Cross-sectional area of brake cable conductor (mm?), I prake = Brake
DC current (A)

The close time and open time of the brake vary with the discharge circuit. Ensure that the operation
delay time is obtained from the actual device.

Avoid starting the motor repeatedly for a short time when the brake is still connected. Therefore, the
switching time of the brake and the switching time of the relay should be considered in the drive
control circuit or the enabling circuit.
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F
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or applications where the gravity shaft or mechanical parts may fall, take protective measures such
s using an anti-falling mechanism with dual safety structure.

Note

When the motor with a brake is accelerating, stopping or running at low speed, the rotating disc of the brake
will produce a slight friction sound, which is not a fault or abnormality.

Because the brake backlash will occur when the brake is not electrified, there will be a tiny return clearance in
the rotating direction of the motor shaft, which is normal.

Mechanical connection

5.4.4

Install and remove transmission units, such as couplings, gears and pulleys, only using appropriate

tools.

Use the threaded hole on the shaft extension.

Heat up the transmission unit when necessary.

Use a washer to protect the shaft extension center during disassembly.

The motor with a keyway has been tested for half-key balance before delivery. If necessary, you

can perform full balancing for the motor with transmission units.

Coupling

Use a dedicated flexible coupling. It is recommended to use a double leaf spring coupling that
allow a certain eccentric angle.

To prevent malfunction, use a coupling with a proper size.

The centering of the coupling varies according to the speed used and the model of the coupling.
Install the coupling according to the mechanical precision allowed by the coupling.

Conveyor connection

Select the appropriate conveyor according to the allowable radial load of the servo motor and
the output power of the motor.

When installing the conveyor, ensure that its tension is lower than the specified allowable radial
load.

See the instructions of the conveyor manufacturer for detailed installation precautions.

Post-Installation Inspection

Table 5-9 Checklist

No. Description Yes
1 Terminal screws are tightened to the specified torque and marked. O
5 The servo drive and the external braking resistor are placed on incombustible .

objects.

There are no unwanted objects (such as cable terminals and metal chippings)
3 that may cause short circuit of the signal cable and power cable inside or outside O
the servo drive.

The servo motor is installed properly. The motor shaft is connected to the
machine securely.

The servo motor and the connected machine are in good condition and ready to
run.

6 The connector of the main circuit cable is crimped and installed firmly. O
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5.5

5.5.1

5.5.2

5.5.3

5.5.3.1

Installing Options

Instructions for Installing the Fuse and Circuit Breaker

ACaution

To prevent electric shocks, when the fuse is blown or the circuit breaker trips, wait for at least the time designated
on the warning label before powering on the drive or operating peripheral devices. Failure to comply will result
in death, severe personal injury, or equipment damage.

Instructions for Installing the AC Input Reactor

The AC input reactor is an option used to suppress the harmonics in the input current. In applications
where harmonics need to be suppressed, install an external AC input reactor.

The following figure shows the connection of the AC input reactor.

— Ul u2 L1 L R U —
Power Vi V2 L2 ) L2' s v
— W Input w2 13 EMCfilter (3 T Servodrive W — Motor
— reactor PE PE PE PE fmme
PE
’ .
/ , /
/ ,/ 7 Grounding coper bar
. ; Is connected to the
Reactor metal Filter metal ~ Drivemetal grounding backplate
housing is placed on housing is placed on = housing is placed on

the grounding backplate  the grounding backplate the grounding backplate

Figure 5-21 Connection of the AC input reactor

Instructions for Installing the EMC Filter

Connecting Multiple Drives to One EMC Filter

Note

« Keep the connecting cable between the filter and the drive as short as possible (shorter than 30 cm).

o Ensure that the filter and drive are connected to the same grounding reference plane, and ensure that the
filter is reliably grounded, otherwise the filtering effect cannot be achieved.

For voltage classes of three-phase power supply, the connection diagram of the EMC filter to the
drive is shown in the figure below.
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Figure 5-22 Connection of the EMC filter

5.5.3.2 One EMC filter connected to multiple drives

If you use voltage classes of three-phase power supply, see SV680N-INT Series Servo Drive User
Guide > Options > Peripheral Electrical Components > EMC Filter > Connecting Multiple Drives to One
EMC Filter for details about connecting one EMS filter to multiple drives.

5.5.4 Instructions for Installing Magnetic Ring and Ferrite Clamp

The drive generates strong interference during operation and may disturb or be disturbed by other
devices in the case of improper routing or grounding. In this case, wind the drive output (U/V/W)
cables around the magnetic ring by two to four turns, and wind the signal cable around the
magnetic ring or ferrite clamp by one or two turns.

e Amorphous magnetic ring: featuring high permeability when the frequency is within 1 MHz and
excellent anti-interference performance, but not as low-cost as the ferrite clamp

e Ferrite clamp: featuring high permeability when the frequency is above 1 MHz and excellent
suppression performance on interference generated by low-power drives and signal cables

The following figure shows the connection of the magnetic ring and ferrite clamp.
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Drive

PE|

c
 — |
<
L
=
—

Length <300 mm

Magnetic ring
(2-4 turns)

=

Figure 5-23 Installing the magnetic ring

Drive

10 signal cable,
Communication cable

Ferrite clamp j

(1-2 turns) Y
Ferrite clamp
(1-2 turns)

Figure 5-24 Installing the ferrite clamp

Length
<300mm

5.5.5 Instructions for Installing the Shield Bracket

To reduce electromagnetic interference, an EMC bracket and clamp are used with the drive cables.
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Grounding point
Clamp
=¥ Cableshield

Figure 5-25 Installation of the shield bracket

e (: Secure the shield bracket to the drive by using two M4 screws, with a recommended
tightening torque of 1.2 N-m.

e (@: Place the clamp over the cable shield and the shield bracket, then tighten the screws to
secure the cable shield to the shield bracket. Based on the wiring diagram, complete the wiring
of the motor power cables and the brake cable.
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6.1

6.1.1

6.1.2

Wiring

Wiring Precautions

Safety Precautions

ACaution

The drive must be powered by a TN/TT star-connected power system. Do not use the IT power system. Failure
to comply may lead to electric shock.

Do not connect the U/V/W terminal of the drive or motor to a three-phase power supply or mains frequency
power supply. Failure to comply may result in personalinjury or a fire.

Cut off the main power supply through ALM (fault signal) only. Failure to comply may result in a fire due to
overtemperature of the braking resistor upon braking transistor faults.

A brake device must be installed for vertical shaft applications. Connect the 24 V brake power supply with
correct polarity. Improper connection can result in falling of the shaft, leading to personal injury or product
damage.

Do not place heavy objects on the cable or pull the cable forcefully. Failure to comply may damage the cable
and result in electric shock.

An electromagnetic contactor must be installed between the input power supply and the main circuit power
supply of the drive (single-phase: L1, L2; three-phase: L1, L2, L3/R, S, T) to ensure the power can be cut off
upon faults.

The main circuit cables must be kept away from the motor to prevent the cable insulation from being
damaged by an overheated motor.

Note

Use a power supply filter to reduce the electromagnetic interference on electronic devices surrounding the
servo drive.

Connect the servo drive to the motor directly. Do not use an electromagnetic contactor during wiring. Failure
to comply may result in equipment fault.

The specifications and installation method of external cables must comply with the applicable local
regulations.

Observe the following requirements during wiring of the power supply and main circuit:

« Install safety devices such as a circuit breaker to prevent short circuit in external circuits. Failure to comply
may result in a fire.

« Perform operations only after the connector is completely de-energized, with single wire per terminal and
proper insulation. Failure to comply may result in electric shock.

« Wheninserting cables, take care to prevent the cable conductor burrs from being short-circuited to the
adjacent cable.

o Cut off the main circuit power supply and switch off the S-ON signal after an alarm signal is detected.

o After all cables are connected, it is recommended to tie them at the point 10 cm to 20 cm away from the
connector end.

Interference Resistance

1. Use single-point parallel grounding with grounding resistance < 0.1 Q and grounding conductor

cross-sectional area = phase conductor cross-sectional area.

2. For use in the residential environment or environment subject to strong noise interference, install

an EMC filter on the input side of the power supply cable to prevent radio frequency interference.
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3. To prevent malfunction due to electromagnetic interference, take the following measures:

a. Route high-current cables and low-current cables through different routes with a distance of at
least 30 cm. Do not bundle them together or route them in the same cable duct.

b. Install the host controller and EMC filter near the servo drive.

c. Install a surge protection device on the relay, threaded sleeve, and electromagnetic contactor
coils.

d. Do not share the power supply with an electric welder or a discharge machining device. When
the servo drive is placed near a high-frequency generator, install an EMC filter on the input side
of the power supply line.

e. Use a metal backplate for as the mounting backplate, and apply protective coating to both the
backplate and the mounting position of the drive. Ensure the backplate is in effective conductive
connection with the heatsink of the drive.

4. To prevent potential electromagnetic interference, ground properly according to the following
instructions.

a. Grounding of the motor enclosure: Connect the grounding terminal of the motor to the
grounding point of the drive, and ensure the grounding point is securely grounded (see section
"System Connection Diagram" for the grounding point) to mitigate potential electromagnetic
interference (EMI).

b. Grounding of the power cable shield: Ground both ends of the shield or the metal conduit in the
motor main circuit. Crimping is preferable to ensure good contact.

c. Grounding of the drive: Ground the PE terminal of the drive properly, and secure the fixing
screw of this terminal properly to ensure good contact.

6.1.3 Instructions for Use of Cables

e Do notbend or apply stress to cables. The conductor of a signal cable may be easily fractured. Be
cautious during use.

e Inscenarios where cables need to be moved, use flexible cables. Ordinary cables are easily
damaged after being bent for a long time. Cables of low-power servo motors cannot be used for
movement.

e Ifthe cable drag chainis used, ensure the following requirements are met.

= Do not fix or bundle the cables inside the cable carrier. The cables can be bundled and fixed
only at two unmovable ends of the cable drag chain.

= Cables cannot be wound or twisted.

= The space factor inside the cable drag chain cannot exceed 60%.

= Do not use cables with different sizes together; otherwise, the thick cable may crush the thin
cable. If thick and thin cables need to be used together, use a spacer plate to separate them.

Cable carrier

Cable
End part of the cable

Figure 6-1 Cable drag chain
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6.2

Electrical wiring
Servo drive
[ |
+24V | 24V CN1 |
[1] Power supply |9
comr ' |7 I
| External 5V DC~24V DC
5 | 47kQ Cable length <3
4
24 [ 47k ﬁz < 3
15 | 4.7kQ ﬁ:% 2 D02+ [E] 7
G DO2- M1 State output
16 | 4.7k f 1
|
47kQ |
23 47k |
| 19 pAO+{ p)
Y 47kQ 10, 'pao- 1 Phase A output
| |
| 11, pgo+| p
| E% 20| |pBO- 1 Phase B output &l
. Encoder frequency-division
o | pulse differential output
Analog voltage T Low-pass filter—JA/D c fon| 12| PzO+i ¢
signal input v/’—\ | 21 P70 ] Phase Z output
)
Analogvoltage All | [A/D c i 13, |GND
signal input IBETE = 4 fin ] 1 GND
v = | rY
| |
18] PzOUT
‘ +E 13] ‘oo Open collector output of encoder phase Z
| * |
| ool |
T T AT T 1
| CN7 |
Phase A inpu / ‘ ada [ > |
] . | gel3 |
Differential input of the <|/\< 1 B | |
secondary encoderpulse oy o o | B4 ‘
|
<I>< pL| 7+ )6 |
Phase Z input v/ L d |
|GND [ 9 |
< | < |
‘ +5v 8 T |
| |
PE shield connects with
the connector housing
Figure 6-2 Electrical wiring
« indicates shielded twisted pairs.

e [1]The range of the internal +24 V power supply is 20 V to 30 V, with maximum operating current being 150

mA.

o [2]DI4 and DI5 are high-speed DlIs that must be used according to their functions assigned. DI allows external

power supplies. See “ DI circuit” on page 109 for details.

e [3] Use shielded twisted pairs as frequency-division output cables and full closed-loop input cables, with both
ends of the cable shield connected to PE. Connect GND to the signal ground of the host controller properly.

o [4] The DO power supply (voltage range: 5V to 24 V) needs to be prepared by users. The DO terminals support
30 VDC voltage and 50 mA current to the maximum. You can enable optocoupler input on the affiliated device

through an additional current limiting resistor. For details, see “ DO circuit” on page 110.
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6.3 Introduction to Main Circuit Terminals

6.3.1 Terminal Layout

Servo drives in size A to size D (rated power: 0.2 kW to 3.0 kw)

Figure 6-3 Main circuit terminal pin layout of drives in sizes A to D

Table 6-1 Description of main circuit terminal pins of drives in sizes Ato D

Component Description

L1C and L2C control circuit Provides power supply to the control circuit as per the rated voltage class on the
power input terminals nameplate.

L1, L2, and L3 (main circuit | Connect this terminal to the power supply for the main circuit of the drive as per
power input terminal)M the rated voltage on the nameplate.

P@®, D, C (external braking Remove the jumper bar between terminals P @ and D before connecting an
resistor terminal) external braking resistor between terminals P @ and C.

P@®, Ne(servo bus
terminal)

U, V, W, PE (terminals for
connecting the servo motor)

Used by the common DC bus for multiple drives.

Used to connect the U, V, and W phases and grounding terminal of the motor.

Note

[1]: The power input terminals of the 200V servo drive’s main circuit are L1, L2, and L3, you can use any two of
which for single-phase input.
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Servo drives in Size E (rated power: 2.0 kW to 7.5 kW)

Figure 6-4 Main circuit terminal pin layout of servo drive in Size E

Table 6-2 Main circuit terminal pins of servo drive in Size E

Component Description
L1C and L2C control circuit Provides power supply to the control circuit as per the rated voltage class on the
power input terminals nameplate.
R, S, and T (main circuit Connect this terminal to the power supply for the main circuit of the drive as per
power input terminals)™ the rated voltage on the nameplate.

P@®, D, C (external braking Remove the jumper bar between terminals P @ and D before connecting an
resistor terminal) external braking resistor between terminals P @ and C.

N2 and N1 (terminals for N1 is shorted to N2 with a jumper by default. To suppress power supply
connecting an external harmonics, remove the jumper and connect an external DC reactor between N1
reactor) and N2.

U, V, W (terminals for
connecting the servo motor)

Used to connect U, V, and W phases of the motor.

Note

[1] For 200 V drives, the main circuit power input terminals of the drive are L1, L2, and L3, any two of which can
be used for single-phase input.

6.3.2 Wiring Precautions and Requirements

A Danger

« Do not connect the output terminals U, V, and W of the drive to a three-phase power supply. Failure to comply
may result in physical injury or a fire.

« Do not connect the motor terminals U, V, and W to a mains power supply. Failure to comply may result in
physical injury or a fire.

e The main circuit cable must be away from the motor to prevent its insulation from being damaged by high
temperature of the motor surface.

« onnect the servo drive to the motor directly. Do not use an electromagnetic contactor during wiring. Failure to
comply may result in equipment fault.
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ACaution

Do not use power from the IT grid system for the drive. Use the power from TT/TN grid system for the drive.
Failure to comply may result in an electric shock.

Connect a electromagnetic contactor between the input power supply and the main circuit power supply of
the servo drive (R, S and T) to form a structure which allows independent power cutoff on the servo drive
power side. This is to prevent fire accident caused by continuous high current generated upon fault.

Check that the input power supply of the battery simulator is within the specified voltage range. Failure to
comply may result in faults.

Use the ALM (fault) signal to cut off the main circuit power supply. A faulty braking transistor may overheat
the braking resistor and lead to a fire.

Connect the PE terminal of the drive to the PE terminal of the control cabinet. Failure to comply may result in
an electric shock.

Ground the entire system properly. Failure to comply may result in malfunction.

After the power supply is switched off, residual voltage is still present in the internal capacitor of the device,
wait for at least 15 min before further operations. Failure to comply may result in electric shock.

The specifications and installation of external cables must comply with applicable local regulations.
Observe the following requirements when the servo drive is used on a vertical axis.

o Setthe safety device properly to prevent the workpiece from falling upon alarm or overtravel.

« Ensure the positive/negative polarity of the 24 V power supply is correct. Otherwise, the axis may fall and
cause personal injury or equipment damage.

It is recommended to use Teflon cables featuring a higher temperature limit when the temperature inside the
cabinet exceeds the temperature limit of regular cables. As the surface of regular cables may be easily
hardened and cracked under low temperature, take thermal insulation measures for cables laid in
environments with low temperature.

The servo drive must be grounded properly. Failure to comply may result in device malfunction or damage.

ACaution

Observe the following requirements when you wire the power supply and main circuit:

o When the main circuit terminal is a connector, remove the connector from the servo drive before wiring.

« Insertonly one cable into one cable terminal of the connector. Do not insert multiple cables into the same
cable terminal.

« When you insert cables, do not short-circuit the cable conductor burrs with the neighboring cables.
« Insulate the connecting part of the power supply terminals to prevent electric shock.
« Do notdirectly connect a 220 V servo drive to a 380 V power supply.

« Install safety devices such as a circuit breaker to prevent short circuit in external circuits. Failure to comply
may result in a fire.

o Cut off the main circuit power supply and switch off the S-ON signal after an alarm signal is detected.

o After all cables are connected, it is recommended to tie them at the point 10 cm to 20 cm away from the
connector end.

Do not put heavy objects onto cables or pull cables with excessive force. Failure to comply may result in cable
damage, leading to an electric shock.

Use a power supply filter to reduce the electromagnetic interference on electronic devices surrounding the
servo drive.
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ACaution

o The DDR motor has been matched with the encoder adapter before delivery. Do not perform replacement on
your own. Failure to comply may result in runaway, personal injury, or property damage.

« Connectthe DDR motor power cables in the correct phase sequence. Failure to comply may result in runaway,
resulting in personal injury or property damage.

ACaution

« Ensure that the motor power cable is connected to the grounding terminal of the drive. Ensure that the cable
is installed properly and securely. Failure to comply can result in motor malfunction or damage.

« Connectthe screws on the power supply end to the screws on the motor output end. Failure to comply can
result in a fire. Use the screws within the rated voltage range. Failure to comply can resultin a fire.

« Keep the wiring length as short as possible. For the cable length and cross sectional area requirements, see
the related requirements in the signal cable wiring precautions. Keep the power cable at least 30 cm away
from the signal cable. Vibration or malfunction can occur on the signal cable due to noise interference.

« Cables of the standard specifications are recommended. If cables of other specifications need to be used,
select the cables properly based on the rated current of the equipment and the ambinet environment. Use
twisted pair cables or multi-conductor twisted pair cables for the encoder.

« Do notdirectly connect commercial power supply to the motor. Failure to comply can result in a fire or
malfunction.

6.3.3 Cable Model Requirements

e Ensure the cable bending radius meets the related requirements (fixed cable = 5D, flexible cable
= 10D) to prevent internal conductor breakage due to long-term bending.

e Use cables with a rated voltage above 600 VAC and rated temperature above 75°C. Under an
ambient temperature of 30°C and normal cooling conditions, the permissible current density of
the cable cannot exceed 8 A/mm?2 when the total current is below 50 A, or 5 A/mm?2 when the
total current is above 50 A. In case of high ambient temperature or bundled cables, adjust the
permissible current density (A/mm?) according to the following formula.

Allowable current density = 8 x reduction coefficient of current-carrying conductor density x

current correction coefficient

Current correction coefficient = \/ (Cable max. allowable temperature - Ambient temperature) / 30

Pipe

5zt

Cable

Table 6-3 Current carrying density derating coefficient of conductor

Number of cables in a duct Current reduction coefficient
<3 0.7
4 0.63
5to6 0.56
7to15 0.49
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It is recommended to route power cables and signal cables separately to avoid EMC interference,

with a minimum distance of 30 cm between them.

To comply with the EMC standards, use shielded cables. For details, see “Figure 6-5" on page 96 .

Or use a four-core shielded cable, with one core being the PE wire. The shield of the shielded cable

consists of coaxial cooper braids to suppress radio frequency interference. To enhance the shielding

performance and conductivity, the braided density of the shield must be greater than or equal to
85%.

@

Shield

P

()

@

Figure 6-5 Recommended power cable types

For a correct example of how to connect the power shielded cable, see the wiring diagram in section

"Instructions for installing the shield bracket".

6.3.4 Cable Specifications
6.3.4.1 Cable Specifications (CE)
Table 6-4 Recommended main circuit cables
Drive model L1C, L2C L1,L2,L3/R,S, T P@.D, ‘;’1N 51 U, V, W, PE Grounding terminal

Continu

ous input
Size Model | current of (mm?) AWG (mm?) AWG (mm?) AWG (mm?) AWG (mm?) AWG

main
circuit (A)
Single-phase 200 V
STR6 2.3 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
A S2R8 4 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
S5R5 7.9 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
‘ S7R6 9.6 2x0.75 18 3x1.31 16 2x0.75 18 4x0.52 20 3.33 12
D 5012 12.8 2x0.75 18 3x1.31 16 2x0.75 18 4x1.31 16 3.33 12
Three-phase 200 V

STR6 1.1 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
A S2R8 2.3 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
S5R5 4.4 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
‘ S7R6 5.1 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
D 5012 8 2x0.75 18 3x1.31 16 2x0.75 18 4x1.31 16 3.33 12
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P®,D,CNo, N2, . .
Drive model L1C, L2C L1,L2,L3/R,S, T U, V, W, PE Grounding terminal
N1
Continu
ous input
Size | Model | currentof | (mm?) | AWG | (mm?) | AWG (mm?) | AWG (mm?) AWG | (mm?) AWG
main
circuit (A)
S018 8.7 2x0.75 18 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
E 5022 11 2x0.75 18 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
S027 23.8 2x0.75 18 3x3.33 12 2x0.75 18 4x3.33 12 3.33 12
Three-phase 400 V
T1R4 1.0 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
B
T2R3 1.8 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
T3R5 2.4 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
C
T5R4 3.6 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
T8R4 5.6 2x0.75 18 3x0.75 18 2x0.75 18 4x0.52 20 3.33 12
D
TO12 8 2x0.75 18 3x1.31 16 2x0.75 18 4x1.31 16 3.33 12
TO17 12 2x0.75 18 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
E T021 16 2x0.75 18 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
T026 21 2x0.75 18 3x3.33 12 2x0.75 18 4x3.33 12 3.33 12
Note
Cable selection should be carried out in line with the standard EN60204-1 according to the circuit breaker
current.
Table 6-5 Recommended cable specifications and models
Outer diameter
Type Size
(mm)
4 x 12AWG 12.2+0.4
4 X 14AWG 10.5+0.3
Power cable
4 X 16AWG 9.5+0.4
4 x 20AWG 6.5+0.2
4 x 12AWG 12.9+0.4
4 x TAAWG 11.2+0.4
Power cable shield
4 x T6AWG 10.1+0.4
4 x 20AWG 6.5+£0.2
Power cable + Brake cable 4 x 20AWG+2 x 24AWG 6.5+0.2
2 X 18AWG 5.8+0.2
Brake cable
2 X 20AWG 5.0+0.2
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Table 6-6 Main circuit cable lug model and tightening torque

Drive model Recommended PVC cable model @ 40°C
Continuous input Recommended Recommended ’ .
Tightening torque
Size Model current of main U, V, W, PE model of brake model of grounding
circuit (A) cable lug cable lug (N-m)
Single-phase 200 V
S1R6 2.3
A
S2R8 4 GTVE10008 GTVE05008
TVR2-4 1.36
S5R5 7.9
C
S7R6 9.6
GTVE15008 GTVE10008
D S012 12.8 TNR3.5-4 1.36
Three-phase 200 V
S1R6 1.1
A
S2R8 2.3
TVR2-4 1.36
S5R5 4.4
C GTVE10008 GTVEO5008
S7R6 5.1
D S012 8.0 TNR3.5-4 1.36
S018 8.7
TNR5.5-4 1.36
E S022 11.0 GTVE15008 GTVE10008
S027 23.8 GTVE60010 GTVE60010 GTNR10-4 1.36
Three-phase 400 V
T1R4 1.0
B
T2R3 1.8
TVR2-4 1.36
T3R5 2.4
C GTVE10008 GTVE05008
T5R4 3.6
T8R4 5.6
D TNR3.5-4 1.36
T012 8.0
TO17 12.0 TVR1.25-4 GTVE10008 1.36
TNR5.5-4
E T021 16.0 TVR2-4 GTVE10008 1.36
T026 21.0 TVR5.5-4 GTVE60010 GTNR10-4 1.36
Table 6-7 Drawing and appearance of the grounding cable lug
Lug model d1 (mm) d2 (mm) B (mm) Appearance
TVR 2-4 4.8 4.3 8.5
3.5-4 3.2 4.3 9.5
TNR
5.5-4 3.5 4.3 9.5
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Lug model d1 (mm) d2 (mm)

B (mm)

Appearance

GTNR 10-4 5.0 4.3

12.4

6.3.4.2 Cable Specifications (UL)
Table 6-8 Recommended main circuit cables
Drive model L1C, L2C L1,L2,L3/R,S, T el CN’1N 951 U, V, W, PE Grounding terminal
Continu
ous input
Size | Model | currentof | (mm?) AWG (mm?) AWG (mm?) AWG (mm?2) AWG | (mm?) AWG
main
circuit (A)
Single-phase 200 V
STR6 2.3 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
A S2R8 4 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
S5R5 7.9 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
‘ S7R6 9.6 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
D 5012 12.8 2x2.08 14 3x2.08 14 2x0.75 18 4x1.31 16 3.33 12
Three-phase 200 V
STR6 1.1 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
A S2R8 2.3 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
S5R5 4.4 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
c S7R6 5.1 2x2.08 14 3x2.08 14 2x0.75 18 4x0.52 20 3.33 12
D 5012 8 2x2.08 14 3x2.08 14 2x0.75 18 4x1.31 16 3.33 12
s018 8.7 2x2.08 14 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
E 5022 1 2x2.08 14 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
5027 23.8 2x2.08 14 3x3.33 12 2x0.75 18 4x3.33 12 3.33 12
Three-phase 400 V
TIR4 1.0 2x2.08 14 3x2.08 14 2x0.75 18 4x0.52 20 3.33 12
° T2R3 1.8 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
T3R5 2.4 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
c T5R4 3.6 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
T8R4 5.6 2x2.08 14 3x2.08 14 2x0.75 18 4%0.52 20 3.33 12
° T012 8 2x2.08 14 3x2.08 14 2x0.75 18 4%1.31 16 3.33 12
T017 12 2x2.08 14 3x2.08 14 2x0.75 18 4x2.08 14 3.33 12
E T021 16 2x2.08 14 3x2.08 14 2x0.75 18 4%2.08 14 3.33 12
T026 21 2x2.08 14 3x3.33 12 2x0.75 18 4x3.33 12 3.33 12
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Table 6-9 Recommended servo cable specifications and models

Outer diameter
Cable type Cable size
(mm)
4 x12 AWG 12.2+04
4 x 14 AWG 10.5+0.3
Power cable
4 x16 AWG 9.5+0.4
4 x 20 AWG 6.5+0.2
4x12 AWG 129+0.4
4 x 14 AWG 11.2+0.4
Shielded power cable
4 x16 AWG 10.1+0.4
4 x 20 AWG 6.5+0.2
Power cable + brake cable 4 %20 AWG + 2 x 24 AWG 6.5+0.2
2 x 18 AWG 5.8+0.2
Brake cable
2 x20 AWG 5.0+£0.2
Table 6-10 Main circuit cable lug model and tightening torque
Drive model Recommended PVC cable model (at 40°C)
Continuous input Recommended Recommended ) .
Tightening torque
Size Model current of main U, V, W, PE model of brake model of grounding
circuit (A) cable lug cable lug (00
Single-phase 200 V
S1R6 2.3
A
S2R8 4 GTVE10008 GTVE05008
TVR2-4 1.36
S5R5 7.9
C
S7R6 9.6
GTVE15008 GTVE10008
D S012 12.8 TNR3.5-4 1.36
Three-phase 200 V
S1R6 1.1
A
S2R8 2.3
TVR2-4 1.36
S5R5 4.4
C GTVE10008 GTVE05008
S7R6 5.1
D S012 8.0 TNR3.5-4 1.36
S018 8.7
TNR5.5-4 1.36
E 5022 11.0 GTVE15008 GTVE10008
5027 23.8 GTVE60010 GTVE60010 GTNR10-4 1.36
Three-phase 400 V
T1R4 1.0
B
T2R3 1.8
TVR2-4 1.36
T3R5 2.4
C GTVE10008 GTVE05008
T5R4 3.6
T8R4 5.6
D TNR3.5-4 1.36
TO12 8.0
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Drive model Recommended PVC cable model (at 40°C)
Continuous input Recommended Recommended . .
Tightening torque
Size Model current of main uU,V, W, PE model of brake model of grounding
circuit (A) cable lug cable lug (O
T017 12.0 TVR1.25-4 GTVE10008 1.36
TNR5.5-4
E T021 16.0 TVR2-4 GTVE10008 1.36
T026 21.0 TVR5.5-4 GTVE60010 GTNR10-4 1.36
Table 6-11 Recommended dimension and drawing of the grounding cable lug
Lug model d1 (mm) d2 (mm) B (mm) Drawing
TVR 2-4 4.8 4.3 8.5
3.5-4 3.2 4.3 9.5
TNR
5.5-4 3.5 4.3 9.5
(o
GTNR 10-4 5.0 4.3 12.4
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6.3.5 Wiring Examples

6.3.5.1 Wiring Example of the Power Supply

Using the single-phase 200 V model

Single-phase 200 VAC

|
( (

Power filter

STOP
buttd@? Main circuit
power input
RUN contactor
buttOEn\ [ 7] ku
VYY)
Surge __J; % :
suppression |
device 0
777777 I
Servo alarm

V7

output relay 1Ry

)

Servo alarm
indicator

Servo drive
L1C
L2C
u
\
W
&) |
|
|
|
CN2/CN7 |
|
L1
L2
13 ALM- ———
COM
Ne 1D, 24vDC
Pe ALM+ ﬂj
' Servo alarm
| signal output

&

Figure 6-6 Main circuit wiring of single-phase 200 V model

Note

o 1KM: Electromagnetic contactor; 1Ry: Relay; 1D: Flywheel diode

o DO is setas alarm output (ALM+/-). When the drive alarms, the power supply will be cut off automatically.
S1R6 or S2R8 is not configured with the built-in braking resistor. If the braking resistor is needed, remove the
jumper bar between P@ and D and then connect an external braking resistor between terminals P® and C.

o« CN2isused as the encoder terminal when an Inovance rotary servo motor is connected. CN7 is used as the
encoder terminal when a direct drive motor or third-party motor is connected.
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Using the three-phase 200 V model

Three-phase 200 VAC
S

(
Power filter Servo drive
L1C
L2C

|
|
Main circuit |
|
|

power input] CN2/CNT
contactor

W @

RUN

i = <c

button

STOP
button[_7 j
-
S
]

Surge
suppression $:— L1
device ; L2
,,,,,, 13 ALM- —————
Servo alarm N com
¢
| output relay b 1D 24V
v % R ] D® ALM+

: | Servoalarm
Servo alarm | C | signal output
indicator } &) % :

! [

! [

Figure 6-7 Main circuit wiring of three-phase 200 V model

Note

« 1KM: Electromagnetic contactor; 1Ry: Relay; 1D: Flywheel diode

« The DO is set as alarm output (ALM+/-). When the servo drive alarms, the power supply is cut off automatically
and the alarm indicator lights up.

o« CN2isused as the encoder terminal when an Inovance rotary servo motor is connected. CN7 is used as the
encoder terminal when a direct drive or purchased motor is connected.
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Using the three-phase 400 V model

6.3.5.2

Three-phase 400 VAC
S

( ¢
L1C
L2C
L u
\
W
Stop @ :
buttoE_7 ‘
I
RUN —T Main circuit CN2/CNT7 |
button VRN power input |
d\¢ | contactor
Sl
] !
Surge $I—
suppression | R
device . S
777777 T ALM-
Ne COM

[]

7 % Servo alarm 24V
\ outputrelay 1Ry Pg
\7 77777 3 ALM+ 4‘:{ JJ
Servo alarm
Servo alarm
indicator

signal output
Figure 6-8 Main circuit wiring of three-phase 400 V model

@J®

Note

1KM: Electromagnetic contactor; 1Ry: Relay; 1D: Flywheel diode
The DO is set as alarm output (ALM+/-). When the servo drive alarms, the power supply is cut off automatically
and the alarm indicator lights up.

CN2 is used as the encoder terminal when an Inovance rotary servo motor is connected. CN7 is used as the
encoder terminal when a direct drive or third-party motor is connected.

Wiring of the Grounding Cable

Observe the following requirements to ensure a proper grounding of the servo drive.

AWarning

To prevent electric shocks, ground the grounding terminal properly. Observe related national or regional
regulations during grounding.

To prevent electric shocks, ensure the protective grounding conductor complies with technical specifications
and local safety standards. Keep the length of the grounding cable as short as possible. As the leakage
current of a single drive does not exceed AC 3.5 mA or DC 10 mA, the grounding cable of the drive must be has
the same conductor cross-sectional area as the phase cable. On the other hand, the leakage current of
multiple drives connected in parallel may exceed 3.5 mA, therefore, it is recommended to use a copper
protective grounding conductor with a cross-sectional area of at least 10 mm?, or use two protective
grounding conductors with the same specification. The cross-sectional area of the grounding cable (except
the motor grounding cable) must not be smaller than 2.5 mm?.

The dimensions of the grounding cable must comply with the electrical device technical standards. Keep the
length of the grounding cable as short as possible. Failure to comply will lead to unstable potential in the
grounding terminals away from the grounding point due to leakage current, resulting in an electric shock.
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ACaution

o For use of multiple servo drives, observe all the grounding instructions for the drive. Improper grounding of
the device will lead to malfunction of the drive and the device.

« Do notshare the same grounding cable with other devices (such as welding machines or high-current
electrical devices). Improper grounding of the device will lead to drive or device faults caused by electrical
interference.

Grounding requirements

Observe the following requirements to ensure a proper grounding of the drive.

e The protective grounding conductor must be a yellow/green cable comprised of copper
conductors. Do not connect the protective grounding conductor to a switching device (such as a
circuit breaker) in serial.

e Ground the grounding terminal properly. Improper grounding will lead to device malfunction or
damage.

e Do not connect the grounding terminal to the N terminal of the neutral wire of the power supply.

e Itisrecommended to install the drive on a conductive metal surface. Ensure the whole
conductive bottom of the drive is connected properly to the mounting face.

e Tighten the grounding screw with specified tightening torque to prevent the protective grounding
conductor from being secured improperly.

Multi-drive grounding

Side-by-side installation of multiple drives:

Control cabinet

Drive Drive Drive

S %3 (&) @ © &
Cabinet I._@ Ih@ I._@
GND copperf®——@) —( —0
busbar

— o) o) (o] ,|
@-‘Q.
S

—Q

Table 6-12 Description for grounding of multiple drives installed in parallel

No. Wiring

Connect the main circuit input PE terminal of the drive to the grounding copper busbar of
the control cabinet through a protective grounding conductor.

Connect the PE cable on the input power supply side to the grounding copper busbar of
the control cabinet.
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No.

Wiring

Connect the grounding copper busbar of the control cabinet to the metal enclosure of the
control cabinet through the protective grounding conductor.

@

Connect the motor output cable shield to the output PE terminal of the servo drive.

Grounding the control cabinet system

The most cost-effective method of suppressing interference in a control cabinet is to isolate the
interference source from devices that may be interfered with. Divide the control cabinet into multiple
EMC compartments or use multiple control cabinets based on the intensity of interference sources,
and install each device in accordance with the following wiring principles.

Table 6-13 Wiring requirements

No.

Wiring requirements

Place the control unit and the drive unit in two separate control cabinets.

If multiple control cabinets are used, connect the control cabinets by using a PE cable
with a cross-sectional area of at least 16 mm? for equipotentiality between the control
cabinets.

If only one control cabinet is used, place different devices in different compartments of
the control cabinet based on signal intensity.

Apply equipotential bonding to devices in different compartments inside the control
cabinet.

Shield all communication (such as R5485) and signal cables drawn from the control
cabinet.

Place the power input filter in a position near the input interface of the control cabinet.

Apply spray coating to each grounding point in the control cabinet.

Power

Drive cabinet Control cabinet

Two devices are
equipotentially connected
Control part /
Hub
All metal mounting backplates
————— in the cabinet must be
| grounded. The joint of the
| plate and the metal part
on the device must be ~
| coated for protection
[ —
Control part |
=] The metal casing of the
filter and reactor and ¢ 1
Drive cable clamps must be in ontroller
good contact with the
grounded mounting backplate
= =] 0 [=]
[o=] Equipotetial
connection
s, S
N ]
PE = X B PE
| | Shield is 360° connected =
| |
@ 2 N
2 —_ — 10 signal, COMM cable
sl @l Power gid e gnal,
] sl e Equipotential cable, PE
g 2
=l | “——— Power cable
@ @ = = = = Motorcable

Figure 6-9 Recommended wiring for the control cabinet system
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6.4

6.4.1

Control Terminal CN1

Terminal Layout

C%

©
T

CN1

OO O0OO0OO0OO0OO0oOo

OO OO0OO0OO0OO0 O
OO O0OO0OOO0OO0oO0o

)
>

t

Figure 6-10 Control terminal pin layout (CN1)

Note

Use shielded cables as signal cables, with both ends of the shielded cable grounded.

Table 6-14 Description of DI/DO signals

Signal Default function Pin No. Description
DI P-OT 5 Positive limit switch
DI2 N-OT 24 Negative limit switch
DI3 HomeSwitch 15 Home switch
Dl4 Emergence Stop 16 Emergency stop
DI5 TouchProbel 23 Touch probe 1
+24V 9 Internal 24 V power supply; voltage
General com 6 range: 20 V to 30 V; maximum output
B current: 150 mA (@25°C)
COM+ 7 Common terminal of DI terminals
DO1+ S-RDY+ 4
Ready to switch on
DO1- S-RDY- 3
DO2+ ALM+ 2
Fault
D02 ALM+ 1
Table 6-15 Encoder frequency-division output signals
Signal Pin No. Description
PAO+ 19 .
Phase A output signal
PAO- 10 Phases A+B quadrature
PBO 11 ulse output signal
* Phase B output signal P P 9
PBO- 20
PZO+ 12 Home pulse output
General Phase Z output signal } P P
PZO- 21 signal
PZ-OUT 18 Home pulse open-collector output signal
GND 13 Home pulse open-collector output signal ground
PE Enclosure -
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Table 6-16 Specifications of Al/AO signals

Signal Pin No. Description

Analog output

AO1 26
Voltage range: -10Vto 10V

GND 8 Common terminal of Al/AO
Voltage-type Al 1
16-bit

All 25
Voltage range: -10Vto 10V

General )

Maximum allowable voltage: +12 V
Voltage-type Al 2
12 bit

Al2 17
Voltage range: -10Vto 10V
Maximum allowable voltage: #12V

PE Enclosure -

6.4.2 Wiring Precautions and Requirements
I/0 signals include DI/DO signals and relay output signals.
Observe the following requirement during control circuit wiring:
ACaution
« When connecting DO terminals to relays, ensure the polarity of the flywheel diode is correct. Wrong polarity
will result in equipment damage or signal output failure.
« Keep a distance of at least 30 cm between main circuit cables (RST and UVW) and 1/0 signal cables/encoder
cables. Otherwise equipment may malfunction due to disturbed 1/0 signals.
o Use twisted pairs or multi-conductor shielded twisted pairs as the 1/0 signal cable or encoder cable. Failure to
comply may result in equipment malfunction.
6.4.3 Cable Specifications and Models

Observe the requirements in standard EN 60204-1 when you connect control circuit cables.

1/0 signal cable selection

It is recommended to use shielded signal cables to prevent I/0 signal circuit from being disturbed by
external noise. Use separate shielded cables for different analog signals. It is recommended to use

shielded twisted pair (STP) cables for digital signals.

Shielded twisted pair (STP) cable

-
-
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Control cable specifications

Table 6-17 Recommended control cable specifications

Recommended cable specifications
Control terminal Connector fit/Material No.
(AWG)
CN1 DB26 16 to 26

6.4.4 Wiring Examples

6.4.4.1 DI/DO Signals

DI circuit

The following takes the DI1 circuit as an example. The other DI circuits are the same.

For details about terminal layout, see “Table 6-14 Description of DI/DO signals” on page 107.

e When the host controller adopts relay output:

= When the internal 24 V power supply of the servo drive is used:

%VJ

Relay

Servo drive
+24\V
COM+ 4.7kQ
DIl |5
COM-|6
L

=  When the external power supply is used:

Servo drive

External +24VDC |9

COM+ 4.7kQ
L T

%!’

Relay >>@

on s =]

External OV

e When the host controller generates open-collector output:

No single power

External +24V DC

4
powersupply | g

Servo drive

24v

ed 247

DIl
Relay T
% \COM- | 6

External OV

COM+ | T 4.7kQ
i -

2
v
3

= When the internal 24 V power supply of the servo drive is used:
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Servo drive
24V
24v)9 ]
CoOM+ |7 4.7kQ

NPN
COM-

Jo

PNP

=  When the external power supply is used:
Servo drive

24V

s |

External +24V DC

COM+ |7 4.7kQ .
DIL |5 ﬂ’(
NPN
&
External OV

Servo drive

+24V.

COM+ |7
DI1

(€}

24V

9 |

4.7kQ

COM-

Jo

Servo drive

External +24V DC

PNP
coM+ |7

(&

DIl

24V

o |

4.7kQ

B

1"
7

l

External OV

o

Note

PNP and NPN input cannot be used together in the same circuit.

DO circuit

The following takes the DO1 circuit as an example. The other DO circuits are the same.

For details about the DO terminal layout, see “Table 6-14 Description of DI/DO signals” on page 107.

e When the host controller adopts relay input:
Servo drive

Ext. 5VDC-24 VDC

Relay
-

(

DO1+

R

Ext.OV

Collector connection
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Note

When the host controller provides relay input, a flywheel diode must be installed. Otherwise, the DO terminals
may be damaged.

. Servo drive
Servo drive

.5 VDC—24 VDC

3 ) DOL-
Ext.0V
\ Ext.0V \ ®

Collector connection Emitter connection

Ext/5VDC-24 VDC
1+

v

3 | DOl-
Rela:
3 | Dol O . Fe y
[
(J (J \ (
Incorrect flywheel diode polarity
\ Ext.0V \ Ext.0V

Collector connection Emitter connection

Servo drive Servo drive

e When the host controller adopts optocoupler input:

Servo drive Servo drive
Ext. 5VDC-24 VDC Ext. 5VDC-24 VDC
Optocoupler
4 | po1+
3 ) DOl-
4 ) DOI+

Optocoupler

Ext.0V

Collector connection Emitter connection

Note

The maximum permissible voltage and current capacity of the optocoupler output circuit inside the servo drive
are as follows:

« Max. voltage: 30 VDC
¢ Max. current: DC50 mA
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N Servo drive
Servo drive EXt, 5VDC-24 VDC

Ext. 5VDC%24 VDC
,__; No current limiting resistor
\ )
“Nal# Optocoupler
E v
{ Do1-
™ o1+ p N
*~ — — Optocoupler
3 DO1-
<
Ext.0V Ext.0V

Collector connection Emitter connection

6.4.4.2 Encoder Frequency-Division Output Signals

The encoder frequency-division output circuit outputs differential signals through the differential
drive. Typically, this circuit provides feedback signals to the host controller in a position control
system. Use a differential or optocoupler receiving circuit on the host controller side to receive
feedback signals. The maximum output current is 20 mA.

The following takes the SV680N-INT series servo encoder frequency division output signal as an
example. The interface circuits for the frequency-division output signal of the SV680N-INT series
servo encoder are the same.

For details about the terminal layout of SV680N-INT series servo encoder frequency-division output
signals, see “Table 6-15 Encoder frequency-division output signals” on page 107.

Drive Host device
Max. output current 20 mA

100 19| PAO+ i

10| PAO- / HJ>
100 v

%1 11 PBO+ A

— 20| PBO- / H<J>
100 v

100 12| PZO+ A

21| PZO- / HJ>
100 v

13| GND GND
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Drive Host device
Max. output current 20 mA

100 19 | pAO+ n
10 | PAO- / %:g
100 v
10Q 11 | PBO+ A
20| PBO- / %@
100 v

% 10Q 12 | pzo+ A
— 21| PZ0- / %:g
100 v

13 | GND GND

The encoder phase Z frequency-division output circuit outputs open collector signals. Typically, this
circuit provides feedback signals to the host controller in a position control system. An optocoupler
circuit, a relay circuit, or a bus receiver circuit must be used in the host controller to receive feedback
signals.

Servo drive

Ext. 5VDC-24 VDC

% Optocoupler

1y=

18 | PZ-OUT A

13) GND /

o, Il

é Ext.0V

ACaution

To reduce noise interference, use shielded twisted pairs to connect the 5V GND of the host controller to the GND
of the servo drive.

6.4.4.3 Al/AO Signals

For details about the terminal layout of the SV680N-INT series servo analog signals, see “Table 6-16

Specifications of Al/AO signals” on page 108.

Al signal

The input terminals for analog speed and signals are Al1 and Al2.

Al1 is a voltage-type analog input terminal with a resolution of 16 bits. The voltage value is setin

group HO3.
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Al2 is a voltage-type analog input terminal with a resolution of 12 bits. The voltage value is set in
group HO3.

e Alofvoltage type: -10 V to +10 V; maximum allowable voltage: 12V
e Inputimpedance: about 74 kQ

Drive
25 _
Analog voltage /\ AlL iLow-pass fllterHA/D CONV%
signal input i
Analog voltage Al2 | 17 ) -
signal input >—{LOW pass fllterHA/D CONV%
8
T GNDy,
~

AO signal

The output terminal for analog speed and torque signals is AO1, supporting a voltage range of -10 V
to +10 V. The voltage value is set in group HO4.

Drive

26| AO1 |

8.l eND / Analog output
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6.5 CN2 Encoder Terminal

6.5.1 Terminal Arrangement

Note

e Primary encoder: The main encoder.
o Secondary encoder: The slave encoder when the fully closed loop feature is used.

Terminal Arrangement

Encoder signal terminal CN2 (drive side)

Figure 6-12 Terminal pin arrangement

Table 6-18 Pin assignment

Pin No. Name Description

: sy 5V power supply (load current lower than
200 mA)

5 GND 5V power supply ground (load current
lower than 200 mA)

3 PS4+/CLK+ 1. PS+ signal of the second encoder;
2. CLK=+ signal of the communication-type

4 PS4-/CLK-
encoder

5 PS3+/DATA+ 1. PS# signal of the first encoder;
2. DATA= signal of the communication-

6 PS3-/DATA- type encoder;
3. Gantry synchronization signal

Enclosure PE Shield

Note

It is recommended to use shielded twisted pair cables. Connect the shield layer to the CN2 terminal housing to re-
duce noise interference.

6.5.2 Wiring Precautions and Requirements

e Ground the shielded layers on both the servo drive side and the motor side. Otherwise, the servo
drive will report a false alarm.

e Given the voltage drop caused by cable resistance and signal attenuation caused by distributed
capacitance, it is recommended to use twisted-pair cables of 26AWG or above (as per UL20276
standard) with length no longer than 10 m as the encoder cable.
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Note

It is recommended to use 22AWG to 26AWG cables and a matching terminal AMP170359-1 for 10B, 20B, 40B, and
75B series motors. If a longer cable is required, increase the cable diameter properly. See “Table 6-19 Recom-
mended cables” on page 116 for details.

6.5.3 Cable Requirements

Note

It is recommended to use 22AWG to 26AWG cables for 10B, 20B, 40B, and 75B series motors. If the length of the
cable needed exceeds the allowable value, increase the cross sectional area of the cable properly. See the fol-
lowing table for details.

Table 6-19 Recommended cables

Cable Size (AWG) Line Resistance (Q/km) Allowable Length (m)
3P x 26 143 Oto10
1Px22+2Px26 54.3 10to 26.4
1Px20+2Px24 33.9 26.41t042.2
1Px18+2Px22 21.4 42.21066.8
1Px16+2Px18 13.5 66.8to 105.0

Note

« The preceding length can be increased by 2 mto 3 m.
o Forcables higher than T6AWG, contact the sales personnel.

o The letter P in the preceding table indicates twisted pairs, in which 1P represents +5V/0V twisted pair, 2P
represents DC+/- twisted pair and PS+/- twisted pair, and 3P represents +5V/0V twisted pair, DC+/- twisted
pair, and PS+/- twisted pair.

o Forcross-sectional areas of the cables, contact Inovance technical support.

6.5.4 Wiring Examples

6.5.4.1 Communication with the Master Encoder
Wiring of Endat2.2/SS1/BiSS-C master encoder

The drive sends a clock signal to the master encoder, which exchanges data with the servo drive
through DATA signals.
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Encoder Drive CN2

% i 5 DATA+
/ 6 DATA- J>
i 3 CLK+ ﬂ»
<L 4 CLK-
<L

2GND

1+5V

—

Wiring of Inovance/TAMAGAWA/Nikon master encoder

The master encoder interacts with the servo drive through PS3+ and PS3-.
Encoder Drive CN2

% n 5PS3+
/ 6 PS3- J>

2GND

<

1+5V

—

5

For cable specifications and model requirements, see “6.5.3 Cable Requirements” on page 116.

Wiring of Inovance rotary motor
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6.5.4.2 Communication with the Second Encoder
Set HOF.06 to 0 and change the 2nd encoder interface to CN2. CN7 is connected by default (HOF.06 =
1).

Wiring of Endat2.2/SSI/BiSS-C second encoder
When the drive communicates with the primary encoder properly, it indicates the 1st encoder is

present. With the Endat2.2/SSI/BiSS-C 2nd encoder, the drive sends the clock signal to the 2nd
encoder, while the 2nd encoder transmits data to the drive through DATA signals.

For details, see "Wiring of Endat2.2/551/BiSS-C master encoder".

Wiring of Inovance/TAMAGAWA/Nikon second encoder

When the drive communicates with the primary encoder properly, it indicates the 1st encoder is
present. With the Inovance/TAMAGAWA/Nikon 2nd encoder, the drive interacts with the 2nd encoder
through PS4+ and PS4- signals.

Encoder Drive CN2

% i 3PS+
/ 4PS4- J>

2GND

<

- 1+5V

5

For cable specifications and model requirements, see “6.5.3 Cable Requirements” on page 116.

6.5.5 Adapters of Power Cables and Encoder Cables

Recommended power cable connectors are Molex-39039062 and Molex-469990295. The
recommended encoder cable is TE-1-172169-9. See the following figure.

‘ i
] | %:}

Figure 6-13 Power cable adapter

A

Figure 6-14 Encoder cable adapter
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6.6 Communication Terminals CN3 and CN4

6.6.1 Terminal Arrangement

CN3 CN4

- e - s

@ RD- RD-
RD+ RD+
D- D-
TD+ |9 TD+ |1

Figure 6-15 Communication Terminal pin layout of the servo drive

Table 6-20 EtherCAT communication terminal pins

Pin No. Name Description
1 TD+ Data transmission +
2 TD- Data transmission -
3 RD+ Data reception +
4and>5 - -
6 RD- Data reception -
7and8 - -
9 TD+ Data transmission +
10 TD- Data transmission -
11 RD+ Data reception +
12 and 13 - -
14 RD- Data reception -
15and 16 - -

6.6.2 Cable Requirements

Rules

EtherCAT cables are connected to the network ports (IN and OUT) equipped with the metal shield.
The electrical characteristics are compliant with IEEE 802.3 and ISO 8877 standards.

Communication cable types
Table 6-21 Cable data

Material code Cable model Cable length (m) Cable specifications
15040261 S6-L-T04-0.3 0.3
15040262 S6-L-T04-3.0 3.0
15041960 S6-L-T04-0.2 0.2
15041961 S6-L-T04-0.5 0.5
15041962 S6-L-T04-1.0 1.0 CAT.5E 4-core cable
15041963 S6-L-T04-2.0 2.0
15041964 S6-L-T04-5.0 5.0
15041965 S6-L-T04-10.0 10.0
1504Qv45 S6-L-T07-0.3 0.3
1504QV46 S6-L-T07-1.0 1.0 CAT6A 8-core cable
1504Qv47 S6-L-T07-3.0 3.0
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Material code Cable model Cable length (m) Cable specifications
1504QV49 S6-L-T08-0.3 0.3
1504QV50 S6-L-T08-1.0 1.0 CAT7 8-core cable
1504QV51 S6-L-T08-3.0 3.0

Communication cable specifications

Table 6-22 Specifications

Item Description
UL Compliant with UL certification
CAT.5E cable CAT.5E 4-core cable
CAT6A cable CAT6A 8-core cable
CAT7 cable CAT7 8-core cable
Double shield Braided shield (coverage: 85%), aluminum foil shield (coverage: 100%)
Ambient temperature -40°C to +60°C

Communication cable selection

The EtherCAT communication cable must be Ethernet Category 5 (100Base) network cable or high-
strength shielded network cable. The cable for the servo drive must be the shielded network cable
with the length no longer than 100 m. The shielded network cable enhances the anti-interference
capacity of the system.

If you need to use other EtherCAT communication cables, you can refer to the related specifications
provided by Beckhoff.

In the planning stage, always refer to the measurement data provided by the cable manufacturer. If
the connection between the devices is flexible, use flexible cables to avoid damage. If connectors
are installed in a chemically corrosive environment, use cables with special coating to avoid
damage. If other environmental restrictions exist in the application, customized cables must be used
according to the specific information provided by the cable manufacturer.

Selection of link cables (recommended by Beckhoff):

For permanent links, the cables must meet the angle value in the worst case described in “Table 6-
23 References for fixed cables of a permanent link” on page 120 and “Table 6-24 References for
flexible cables of a permanent link” on page 121.

Table 6-23 References for fixed cables of a permanent link

Characteristics

Type A cable (fixed)

Cable nominal impedance (tolerance)

100Q+15Q (IEC61156-5)

Non-balanced or balanced Balanced
DC round-trip resistance a <115 Q/km
Number of conductors 4 (2 pairs)
Shield S/FTQ

Transmission impedance

<50 mQ/m at 10 MHz

Installation type

Stationary, fixed after installation

-120-




Wiring

6.6.3

Characteristics Type A cable (fixed)

Delay deviation <20 ns/100m

The DC round-trip resistance a (also called DC circuit resistance) is calculated by measuring the DC resistance of
the two-way cable. That is, you connect two pairs of wires at one side of the cable and measure the resistance
between the same wires at the other side. If the measured resistance between two ends of a single cable is
about half of the value of the round-trip resistance, the corresponding reference value should also be < 57.5 Q/
km.

Table 6-24 References for flexible cables of a permanent link

Characteristics Type B cable (flexible)
Cable nominal impedance (tolerance) 100Q+15Q (IEC61156-5)
Non-balanced or balanced Balanced
DC round-trip resistance a <115 Q/km
Number of conductors 4 (2 pairs)
Shield S/FTQ
Transmission impedance <50 mQ/m at 10 MHz
Installation type Flexible, occasional movement or vibration
Delay deviation <20 ns/100 m
The DC round-trip resistance a (also called DC circuit resistance) is calculated by measuring the DC resistance of
the two-way cable. That is, you connect two pairs of wires at one side 