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Introduction

Introduction

Thank you for purchasing an OMNUC Gb5-series Servo Drive. This manual explains how to
install and wire the Servo Drive, set parameters needed to operate the Servo Drive, and
remedies to be taken and inspection methods to be used should problems occur.

Intended Readers

This manual is intended for the following individuals.

Those having electrical knowledge (certified electricians or individuals having equivalent
knowledge) and also being qualified for one of the following:

+ Introducing FA equipment
+ Designing FA systems
+ Managing FA sites

Notice

This manual contains information you need to know to correctly use the Servo Drive and
peripheral equipment.

Before using the Servo Drive, read this manual and gain a full understanding of the information
provided herein.

After you finished reading the manual, keep it in a convenient place so that it can be referenced
at any time.

Make sure this manual is delivered to the end user.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 1



Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other
period expressed in writing by Omron). Omron disclaims all other warranties, express or
implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED,
ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OF THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF
THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses
based on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or replacement
thereof) the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or
credit Buyer an amount equal to the purchase price of the non-complying Product; provided
that in no event shall Omron be responsible for warranty, repair, indemnity or any other claims
or expenses regarding the Products unless Omron’s analysis confirms that the Products were
properly handled, stored, installed and maintained and not subject to contamination, abuse,
misuse or inappropriate modification. Return of any Products by Buyer must be approved in
writing by Omron before shipment. Omron Companies shall not be liable for the suitability or
unsuitability or the results from the use of Products in combination with any electrical or elec-
tronic components, circuits, system assemblies or any other materials or substances or envi-
ronments. Any advice, recommendations or information given orally or in writing, are not to be
construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL
LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product
on which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

l Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regula-
tions which apply to the combination of the Product in the Buyer's application or use of the Prod-
uct. At Buyer's request, Omron will provide applicable third party certification documents
identifying ratings and limitations of use which apply to the Product. This information by itself is
not sufficient for a complete determination of the suitability of the Product in combination with the
end product, machine, system, or other application or use. Buyer shall be solely responsible for
determining appropriateness of the particular Product with respect to Buyer's application, product
or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE
OR PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN
DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY
RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR
SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the userAfs programming of a programmable
Product, or any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a
guide for the user in determining suitability and does not constitute a warranty. It may represent
the result of OmronAfs test conditions, and the user must correlate it to actual application
requirements. Actual performance is subject to the OmronAfs Warranty and Limitations of Liabil-

ity.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements
and other reasons. It is our practice to change part numbers when published ratings or features
are changed, or when significant construction changes are made. However, some specifications
of the Product may be changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please consult with your
OmronAfs representative at any time to confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate;
however, no responsibility is assumed for clerical, typographical or proofreading errors or omis-
sions.
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Items Requiring Acknowledgment

ltems Requiring Acknowledgment

1. Terms of Warranty
(1) Warranty period

The warranty period of this product is 1 year after its purchase or delivery to the
specified location.

(2) Scope of warranty

If the product fails during the above warranty period due to design, material or

workmanship, we will provide a replacement unit or repair the faulty product free of

charge at the location where you purchased the product.

Take note, however, that the following failures are excluded from the scope of

warranty.

a) Failure due to use or handling of the product in any condition or environment not
specified in the catalog, operation manual, etc.

b) Failure not caused by this product

¢) Failure caused by any modification or repair not carried out by OMRON

d) Failure caused by any use not intended for this product

e) Failure that could not be predicted with the level of science and technology
available when the product was shipped from OMRON

f) Failure caused by a natural disaster or any other reason for which OMRON is not
held responsible

Take note that this warranty applies to the product itself, and losses induced by a

failure of the product are excluded from the scope of warranty.

2. Limited Liability

(1) OMRON shall not assume any responsibility whatsoever for any special damage,

indirect damage or passive damage arising from this product.

(2) OMRON shall not assume any responsibility for programming done by individuals not

belonging to OMRON, if the product is programmable, or outcomes of such
programming.

3. Conditions for Intended Application
(1) If this product is combined with other product, the customer must check the standards

()

and regulations applicable to such combination. The customer must also check the
compatibility of this product with any system, machinery or device used by the
customer. If the above actions are not taken, OMRON shall not assume any
responsibility regarding the compatibility of this product.

If the product is used in the following applications, consult your OMRON sales
representative to check the necessary items according to the specification sheet, etc.
Also make sure the product is used within the specified ratings and performance
ranges with an ample margin and implement safety measures, such as designing a
safety circuit, to minimize danger should the product fail.

a) Used in any outdoor application, application subject to potential chemical
contamination or electrical interference, or in any condition or environment not
specified in the catalog, operation manual, etc.

b) Nuclear power control equipment, incineration equipment, railway, aircraft and
vehicle equipment, medical machinery, entertainment machinery, safety system
or any other device controlled by an administrative agency or industry regulation

c) System, machinery or device that may threaten human life or property

d) Gas, water or electricity supply system, system operated continuously for 24
hours or any other equipment requiring high reliability

e) Any other application where a high level of safety corresponding to a) to d) above
is required

(3) If the customer wishes to use this product in any application that may threaten human

life or property, be sure to confirm beforehand that the entire system is designed in
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Items Requiring Acknowledgment

such a way to notify dangers or ensure the necessary level of safety via design
redundancy, and that the product is wired and installed appropriately in the system
according to the intended application.

(4) Sample applications explained in the catalog, etc. are provided for reference purposes
only. When adopting any of these samples, check the function and safety of each
equipment or device.

(5) Understand all prohibited items and notes on use provided herein, so that this product
will be used correctly and that customers or third parties will not suffer unexpected
losses.

4. Specification Change

The product specifications and accessories explained in the catalog, operation manual,
etc. are subject to change, if necessary, for the reasons of improvement, etc. Contact
your OMRON sales representative to check the actual specifications of this product.

5. Scope of Service

The price of this product excludes costs of service such as dispatching engineers.

If you have any request regarding service, consult your OMRON sales representative.
6. Scope of Application

The above paragraphs are based on the assumption that this product is traded and used
in Japan.

If you wish to trade or use this product outside Japan, consult your OMRON sales
representative.
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Safety Precautions

Safety Precautions

BTo ensure that the OMNUC G5-series Servomotor and Servo Drive as well as peripheral equipment are used
safely and correctly, be sure to read this Safety Precautions section and the main text before using the product
in order to learn items you should know regarding the equipment as well as required safety information and
precautions.

EMake an arrangement so that this manual also gets to the end user of this product.

WAfter reading this manual, keep it in a convenient place so that it can be referenced at any time.

Explanation of Display

EThe precautions explained in this section describe important information regarding safety and must be followed
without fail.

EThe display of precautions in this manual and their meanings are explained below.

/N\ DANGER

Indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury. Additionally,
there may be severe property damage.

Indicates a potentially hazardous situation which, if not

A CaUtlon avoided, may result in minor or moderate injury, or

property damage.

Even those items denoted by the caution symbol may lead to a serious outcome depending on
the situation. Accordingly, be sure to observe all safety precautions.

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

|1’| Precautions for Correct Use

Indicates precautions on what to do and what not to do to ensure proper operation and
performance.

@ Reference

Indicates an item that helps deepen your understanding of the product or other useful tip.

Explanation of Symbols

Example of symbols

c A This symbol indicates danger and caution.
The specific instruction is described using an illustration or text inside or near A

The symbol shown to the left indicates "beware of electric shock".

% ® This symbol indicates a prohibited item (item you must not do).

The specific instruction is described using an illustration or text inside or near ®
The symbol shown to the left indicates "disassembly prohibited".

. This symbol indicates a compulsory item (item that must be done).

The specific instruction is described using an illustration or text inside or near .
The symbol shown to the left indicates "grounding required”.
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Safety Precautions

For Safe Use of This Product

mlllustrations contained in this manual sometimes depict conditions without covers and safety shields for the
purpose of showing the details. When using this product, be sure to install the covers and shields as specified
and use the product according to this manual.

m|f the product has been stored for an extended period of time, contact your OMRON sales representative.

Always connect the frame ground terminals of a 100 V or 200 V type drive and motor to a
type-D or higher ground. Always connect the ground terminals of a 400 V type to a type-C
or higher ground. Improper grounding may result in electrical shock.

Never touch the parts inside the Servo Drive.
Electric shock may result.

While the power is supplied, do not remove the front cover, terminal covers, cables and
options.
Electric shock may result.

Installation, operation and maintenance or inspection by unauthorized personnel is
prohibited.
Electric shock or injury may result.

Before carrying out wiring or inspection, turn OFF the power supply and wait for at least 15
minutes.
Electric shock may result.

Do not damage, pull, stress strongly, or pinch the cables or place heavy articles on them.
Electric shock, stopping of Servo Drive operation, or burn damage may result.

Never touch the rotating part of the Servomotor during operation.
Injury may result.

Never modify the Servo Drive.
Injury or equipment damage may result.

Install a stopping device on the machine to ensure safety.
* The holding brake is not a stopping device to ensure safety.
Injury may result.

Install an immediate stop device externally to the machine so that the operation can be
stopped and the power supply cut off immediately.
Injury may result.

When the power is restored after a momentary power interruption, the machine may restart
suddenly. Never come close to the machine when restarting power.

* Implement measures to ensure safety of people nearby even when the machine is
restarted.

Injury may result.

After an earthquake, be sure to conduct safety checks.
Electric shock, injury or fire may result.

Never drive the Servomotor using an external drive source.
Fire may result.

> PP EEPEPPG
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Safety Precautions

A Danger

Do not place flammable materials near the Servomotor, Servo Drive, or Regeneration
Resistor.
Fire may result.

Install the Servomotor, Servo Drive, and Regeneration Resistor on non-flammable materials
such as metals.
Fire may result.

When you perform a system configuration using the safety function, be sure to fully
understand the relevant safety standards and the information in the operation manual, and
apply them to the system design.

Injury or damage may result.

Do not use the cable when it is laying in oil or water.
Electric shock, injury, or fire may result.

Never connect a commercial power supply directly to the Servomotor.
Fire or failure may result.

Do not perform wiring or any operation with wet hands.
Electric shock, injury, or fire may result.

Do not touch the key grooves with bare hands if a motor with shaft-end key grooves is being
used.
Injury may result.

> BB PP P

/\ Caution

Use the Servomotor and Servo Drive in a specified combination.

@ Fire or equipment damage may result.

Do not store or install the Servo Drive in the following locations:

Location subject to direct sunlight
Location where the ambient temperature exceeds the specified level

Location where the relative humidity exceeds the specified level

Location subject to condensation due to rapid temperature changes

Location subject to corrosive or flammable gases

Location subject to higher levels of dust, salt content, or iron dust

Location subject to splashes of water, oil, chemicals, etc.

Location where the Servo Drive may receive vibration or impact directly

Installing or storing the Servo Drive in these locations may result in fire, electric shock, or
equipment damage.

The Servo Drive radiator, Regeneration Resistor, Servomotor, etc. may become hot while
the power is supplied or remain hot for a while even after the power supply is cut off. Never
touch these components.

A burn injury may result.
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Safety Precautions

Storage and Transportation

/\ Caution

When transporting the Servo Drive, do not hold it by the cables or Servomotor shaft.
Injury or failure may result.

Do not overload the Servo Drive or Servomotor. (Follow the instruction on the product label.)
Injury or failure may result.

Use the motor eye-bolts only when transporting the Servomotor.
Do not use them to transport the machine.
Injury or failure may result.

When lifting a 15 kW or higher Servo Drive during moving or installation, always have two
people lift the product by grasping a metal part. Do not grasp a plastic part.
Risk of injury or product damage.

> B B>P
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Safety Precautions

Installation and Wiring

/\ Caution

Do not step on the Servo Drive or place heavy articles on it.
Injury may result.

Do not block the intake or exhaust openings. Do not allow foreign objects to enter the
product.
Fire may result.

Be sure to observe the mounting direction.
Failure may result.

Provide the specified clearance between the Servo Drive and the inner surface of the control
panel or other equipment.
Fire or failure may result.

Do not apply strong impact on the Servomotor shaft or Servo Drive.
Failure may result.

Wire the cables correctly and securely.
Runaway motor, injury, or failure may result.

Securely tighten the mounting screws, terminal block screws, and cable screws.
Failure may result.

Use crimp terminals for wiring.
If simple twisted wires are connected directly to the protective ground terminal, fire may
result.

Only use the power supply voltage specified in this manual.
Burn damage may result.

In locations where the power supply infrastructure is poor, make sure the rated voltage can
be supplied.
Equipment damage may result.

Provide safety measures, such as a breaker, to protect against short circuiting of external
wiring.
Fire may result.

If the Servo Drive is used in the following locations, provide sufficient shielding measures.
Location subject to noise generates due to static electricity, etc.

Location subject to a strong electric or magnetic field

Location where exposure to radioactivity may occur

Location near power supply lines

Using the Servo Drive in these locations may result in equipment damage.

Connect an immediate stop relay in series with the brake control relay.
Injury or failure may result.

When connecting the battery, make sure the polarity is correct.
Battery damage or explosion may result.

> PP EREP
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Safety Precautions

Operation and Adjustment

/\ Caution

Conduct a test operation after confirming that the equipment is not affected.
Equipment damage may result.

Before operating the Servo Drive in an actual environment, check if it operates correctly
based on the parameters you have set.
Equipment damage may result.

Never adjust or set parameters to extreme values, as it will make the operation unstable.
Injury may result.

Separate the motor from the mechanical system and check its operation before installing the
motor to the machine.
Injury may result.

If an alarm generated, remove the cause of the alarm and ensure safety, and then reset the
alarm and restart the operation.
Injury may result.

Do not use the built-in brake of the motor for normal braking operation.
Failure may result.

Do not operate the Servomotor connected to an excessive load inertia.
Failure may result.

Install safety devices to prevent idle running or lock of the electromagnetic brake or the gear
head, or leakage of grease from the gear head.
Injury, damage, or taint damage may result.

If the Servo Drive fails, cut off the power supply to the Servo Drive at the power supply.
Fire may result.

Do not turn ON and OFF the main Servo Drive power supply frequently.
Failure may result.

Sl > P P e S
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Safety Precautions

Maintenance and Inspection

/\ Caution

After replacing the Servo Drive, transfer to the new Servo Drive all data needed to resume
operation, before restarting the operation.
Equipment damage may result.

Never repair the Servo Drive by disassembling it.
Electric shock or injury may result.

Be sure to turn OFF the power supply when the Servo Drive is not going to be used for a
prolonged period of time.
Injury may result.

> @ P>
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Safety Precautions

Location of Warning Label

The Servo Drive bears a warning label at the following location to provide handling warnings.
When handling the Servo Drive, be sure to observe the instructions provided on this label.

Warning label display location

(R88D-KTA5L)

Instructions on Warning Label

Disposal

+ When disposing of the battery, insulate it using tape and dispose of it by following the
applicable ordinance of your local government.
+ Dispose of the Servo Drive as an industrial waste.
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Items to Check after Unpacking

Items to Check after Unpacking

After unpacking, check the following items.

+ |Is this the model you ordered?
+ Was there any damage sustained during shipment?

I Accessories of This Product

Safety Precautions document x 1 copy

+ Connectors, mounting screws, mounting brackets, and other accessories other than those in
the table below are not supplied. They must be prepared by the customer.

+The safety bypass connector is required when the safety function is not used. To use the
safety function, provide a Safety I/O Signal Connector separately.

+ If any item is missing or a problem is found such as Servo Drive damage, contact the
OMRON dealer or sales office where you purchased your product.

Connector for main Connector for External
circuit power supply Regeneration Resistor Safety .
e - . . Mounting
Specifications terminals and control connection terminals and bypass Brackets
circuit power supply motor connection connector
terminals terminals
50 W
Single- 100 W
phase
100 VAC | 200W
400 W
100 W
200 W | Included
Single-
phase/3- 400 W
phase 750 W
200 VAC
1 kw
1.5 kw
2 kw
3 kw Included uded
_ Include
3-phase 5 kW
200 VAC _
7.5 kW
15 kW
600 W
1 kwW
Included
1.5 kW
3-phase 2 kw
400 VAC [ 3w
Included
5 kw
7.5 kW
15 kW -
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Revision History

Revision History

The manual revision symbol is an alphabet appended at the end of the manual number found
in the bottom left-hand corner of the front or back cover.

Example

[ Man.No.

571-E1-06 |

| B

Revision code

Revision code

Revision date

Revised content

01 September 2009 | Original production

02 June 2010 Made corrections and added explanations.

03 January 2011 Added models and made corrections.

04 September 2011 ?g::::gtilgrc]:si.nput ratings for the R88D-KT75H/-KT150H and made
05 September 2015 | Made corrections and added explanations.

06 January 2018 Made corrections and added explanations.
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Structure of This Document

Structure of This Document

16

This manual consists of the following chapters.
Read the necessary chapter or chapters referring to the following table.

Outline

Features and

This chapter explains the features of the Servo Drive, name of each

Chapter 1 Systgm . part, and applicable EC Directives and UL standards.
Configuration
Standard Models | This chapter explains the models of Servo Drives, Servomotors, and
Chapter 2 and External peripheral equipment, and provides the external dimensions and
Dimensions mounting dimensions.
This chapter provides the general specifications, characteristics,
T connector specifications, and 1/O circuits of the Servo Drives as well as
Chapter 3  Specifications e - e
the general specifications, characteristics, encoder specifications of
the Servomotors and other peripheral devices.
This chapter explains the installation conditions for the Servo Drive and
Chapter4  System Design S(_arvo_motor, wiring methpds including wiring conforming to EMC
Directives and regenerative energy calculation methods as well as the
performance of External Regeneration Resistors.
Basic Control This chapter explains an outline of operations available in various
Chapter 5 . .
Modes control modes and explains the contents of setting.
. This chapter gives outline of applied functions such as damping
Applied . ; L .
Chapter 6 : control, electronic gears, gain switching and disturbance observer, and
Functions - :
explains the contents of setting.
This function stops the Servomotor based on a signal from a safety
. controller or safety sensor.
Chapter 7 Safety Function An outline of the function is given together with operation and
connection examples.
Parameters This chapter explains the set value and contents of setting of each
Chapter 8 .
Details parameter.
Chapter9  Operation This chapter gives the operating procedures and explains how to
operate in each mode.
Adjustment This chapter explains the functions, setting methods, and items to note
Chapter 10 . . - . .
Functions regarding various gain adjustments.
This chapter explains the items to check when problems occur, error
Error and diagnosis using the alarm LED display and measures, error diagnosis
Chapter 11 ) . L -
Maintenance based on the operating condition and measures, and periodic
maintenance.
Chapter 12 Appendix This chapter provides connection examples using OMRON's PLC and

Position Controller, as well as a list of parameters.
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Features and System Configuration

1-1 Outline

1-1 Outline

Outline of the OMNUC G5 Series

With the OMNUC G5 Series, you can perform fully-closed control in addition to position control,
speed control and torque control.

Various models are available supporting wide-ranging motor capacities from 50 W to 15 kW and
input power supplies from 100 to 400 V. You will surely find a model that best suits your application.
Motors with high-resolution 20-bit incremental encoders and 17-bit absolute/incremental
encoders are available as standard models.

The OMNUC G5 Series features realtime autotuning function and adaptive filter function that
automatically perform complicated gain adjustments. A notch filter can also be automatically
set to suppress machine vibration by reducing machine resonance during operation.

The damping control function of the Servomotor and Servo Drive realizes stable stopping
performance in a mechanism which vibrates because of the low rigidity of the load.

Features of OMNUC G5-series Servo Drives

1-1

OMNUC G5-series Servo Drives have the following features.

I Switching between Seven Control Modes

You can switch between seven control modes: 1) Position Control Mode, 2) Speed Control
Mode, 3) Torque Control Mode, 4) Position and Speed Control Mode, 5) Position and Torque
Control Mode, 6) Speed and Torque Control Mode, and 7) Fully-closed Control Mode. Desired
modes can be selected with the flexible drive according to your need. A single drive supports
various applications.

I Achievement of Accurate Positioning by Fully-closed Control

Feedbacks from the external encoder connected to the motor is used to accurately control positions.
Accordingly, position control is not affected by deviation caused by ball screws or temperature.

I Wide Range of Power Supplies to Meet Any Need

The OMNUC G5 Series now has models supporting 400 V for use with large equipment, at
overseas facilities and in wide-ranging applications and environment. Since the utilization ratio
of facility equipment also increases, the TCO (total cost of ownership) will come down.

I Safe Torque OFF (STO) Function to Ensure Safety

You can cut off the motor current to stop the motor based on a signal from an emergency stop
button or other safety equipment. This can be used for an emergency stop circuit that is
compliant with safety standards without using an external contactor.

I Suppressing Vibration of Low-rigidity Mechanisms during Acceleration/Deceleration

The damping control function suppresses vibration of low-rigidity mechanisms or devices
whose tips tend to vibrate.

Two damping filters are provided to enable switching the damping frequency automatically
according to the rotation direction and also via an external signal. In addition, the settings can
be made easily by setting the damping frequency and filter values.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



1-2 System Configuration

1-2 System Configuration

SYSMAC + Position Control Unit (Pulse Train Output Type)

Pulse train
]. L
Programmable Position Contro Unit
Controller CJ1W-NC113/213/413
CJ1W-NC133/233/433
SYSMAC cJies CJIIW-NC214/414 —
CJ1IW-NC234/434 OMNUC G5 Series

CS1W-NC113/213/413 AC Servorotor
CS1W-NC133/233/433 Analo
C200HW-NC113/213/413 9 R88D-KTL]

voltage
Controller (Voltage Output Type)

Programmable Motion Control Unit
Controller CS1W-MC221/421 (-V1)
SYSMAC CS

OMNUC G5 Series
AC Servomotor
R88M-K[]

+The following units support a motor with absolute encoder:
CJ1IW-NC214/414
CJ1IW-NC234/434
CS1W-MC221/421 (-V1)
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Features and System Configuration

1-3 Names and Functions

1-3 Names and Functions

Servo Drive Part Names

Display

| EEEELE
Analog monitor connector (CN5)K @

N & i <+—— Operation area

{nnnnnn}] .

| — USB connector (CN7)

Expansion connector (CN3)

Main circuit
power supply terminals ——»
(L1, L2, and L3)

Safety connector (CN8)

CNg
SAFE

Control circuit
power supply terminals —
(L1C and L2C)

Charge lamp

Control 1/0 connector (CN1)

External Regeneration
Resistor connection ——»
terminals (B1, B2, and B3)

Motor connection
terminals (U, V and W)

External encoder connector (CN<

Protective ground terminals —»

Encoder connector (CN2)

Q Q
= =
e S
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1-3 Names and Functions

Servo Drive Functions

I Display

A 6-digit 7-segment LED display shows the drive status, alarm codes, parameters, and other
information.

I Operation Area

Monitors the parameter setting and drive condition.

I Charge Lamp

Lights when the main circuit power supply is turned ON.

I Control 1/0 Connector (CN1)

Used for command input signals and 1/O signals.

I Encoder Connector (CN2)

Connector for the encoder installed in the Servomotor.

I Expansion Connector (CN3)

A spare connector for expansion. Do not connect anything.

I External Encoder Connector (CN4)

Connector for an encoder signal used during fully-closed control.

I Analog monitor Connector (CN5)

You can use a special cable to monitor values, such as the motor rotation speed, torque
command value, etc.

I USB Connector (CN7)

Communications connector for the computer.

I Safety Connector (CN8)

Connector for safety devices.
If no safety devices are used, keep the factory-set safety bypass connector installed.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 1-4

uolneInBiljuod wWalsAS pue sainjes H



H

Features and System Configuration

1-4 System Block Diagrams

1-4 System Block Diagrams

R88D-KTAS5L/-KTO1L/-KTO2L/-KTO1H/-KTO2H/-KT04H

CNA _{._ CNB B
FUSE
L1 -~ B2
FUSE | + 3 B3
L2 Y ~

Tyt
L

sS<c

E é Voltage

FUSE - E detection
L1C—— * F\/I M H

. l.j
= i

A

L3.|:—L W*__ £ x 4&
K

O FG

SW power

" DN
L
i

]

.|}—l

E 251 v supply main Relay | [Regeneration Overcurrent Gate drive
Sl circuit control| |_drive | [cntl detection
Tosived 1T 1 !
3V<—-o .
2.5V <—Internal Display and
I1E§\\// <—control power MPU & ASIC setting circuit
+12 V< supply Position, speed, and torque calculation control area
G2 T * PWM control
I A A A

A

Y v v v
| CN1 CN2 CN4 |—| CN5 |—| CN7 |—| CN8 Ii

Control Encoder External  Analog USB Safety
interface encoder  monitor
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1-4 System Block Diagrams

R88D-KT04L/-KTO8H/-KT10H/-KT15H

CNA y CNB
FUSE Bl
L1 —~ B2 :I
v + 1 L B3
L2 ' e ~ Internal Regeneration
Resistor
FUSE * A }
o=is ~T L AR A H
N R - U
r%‘, ? \%
— Voltage w
FUSE i F— detection l
L1C ~ * * R A & H L L
zZ
L2C _L ~ ] T__T
1 — A A
L] T L9Fe
— <—|SW power -
FG 15V supply main Relay | [Regeneration Overcurrent Gate drive
C Gl <—°°FF dri -
)—_I_ circuit control rive control detection
o= T 1
3V -
2.5V <—Internal Display and
1.5V <—control power MPU & ASIC setting circuit
E5V <— » . area
12V <— supply Position, speed, and torque calculation control area
G2 T * PWM control
s e . EEEEEE
1% </
%
(@] ==
Axial-flow fan
(except for the
R88D-KTO4L/-KTOBH) ¥ ¥ Y Y
| CN1 CN2 CN4 |—| CN5 |—| CN7 |—| CN8 Ii
Control  Encoder External  Analog usB Safety
interface encoder  monitor
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1-4 System Block Diagrams

R88D-KT20H
|
CNA v CNC
FUSE ] B1
L1 =~ B2 :I
v + : | - B3
L2 e ~ Internal Regeneration NC
* x ?} Resistor |
FUSE }
o= ~T L HICA & H N B
— 1 - U
{ {7 \%
L Voltage — W
FUSE { F— detection l
L1C—1—7 ~ t f\/l - —|I: 4 N
* zz T_ g
L2C ~
_L 1 — N 7} 7y
= - T 7"
— 15V <—— SW power :
FG Gl <—|supply main (F;glay Regeneraon Overcurent) | Gate drive '
)—_I_ | Gircuit control rive control detection
= 1 1 !
3.3V <— -
2.5V <—Internal Eé?t?r%yc?rg?]it
é55\\// < control power MPU & ASIC area
12V <— supply Position, speed, and torque calculation control area
G2 T * PWM control
s rics : BEHEEE
Ol —
A=Y N —
Axial-flow fan
v v v v
| CN1 CN2 CN4 |—| CN5 |—| CN7 |—| CN8 Ii

Control Encoder External  Analog UsB Safety
interface encoder monitor
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1-4 System Block Diagrams

R88D-KT30H/-KT50H

.||_|;_T

@
O—=X)

Axial-flow fan

A 4

A

FUSE Bl
L1 I -~ B2 :I
— B3
L2 * E}J — Internal Regeneration Resistor
NC
FUSE * i A
3 [ L H —|K}—| cNB |
- = U
? \Y
Volt [I] w
= oltage 1
FUSE i = detection [‘] I:.l
LiC ~ " R - n K} B il
£lT T
L2C
_L 1 B N A
— [QFG T
= D
=
— 15V <—SW power
FG ; Relay | [Regeneration Overcurrent g
Gl < supply main - . Gate drive
O_—L— oy circuit control| L_drive | [t detection 8
33V < T T T Display and L
2.5V <—lInternal setting circuit =
L5V <control power| || MPU &ASIC arca o~
£12 'V <— supply Position, speed, and torque calculation control area éf)
G2 * PWM control EEEEEE wn
~—+
D
Q)
o
5
-
(@]
c
-
=3
o
=]

Control
interface

Encoder

o} [ena]—[ona ] {ove] o] v} |

External
encoder

Analog
monitor

uSB
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1-4 System Block Diagrams

R88D-KT75H
| TB1
TB1
FUSE B1
L1 1 B2
* 3 3 N
L2 ~ J Fuse
A
FUSE * A
L3 T ~ L 5 o K} ! l;. } TB1
T T - u
E 7 v
. = Voltage W
B2 FUSE + { — detection
L1ICH—1 * r\/l - . K .
zz
L2C ~
_L 1 . N A
o]
AR |%X|%
N SW A 23
- < power
oo oY «___|supply main Relay | |Regeneraon Overcurrent Gate drive
Q Gl circuit control| | _drive | |contul detection [QFG
= BV <— 7T =
R fypa— 1T 1 |
2.5V <—Internal Display and
1.5V <—control power MPU & ASIC
ESV f supply Position, speed, and torque calculation control area
o2 % PWM' t I
G2 0 contro
L
L

A A A
TB2
VY, DB1
OlE— DB2
DB3

4]

Axial-flow fan x 3 DB4
Lo} o }—{on] o] o] {ow}
Control Encoder External  Analog us Safety
interface encoder  monitor
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1-4 System Block Diagrams

R88D-KT150H

TB2
TB2
FUSE B1
L1 {F B2
+ 1 | S| N
L2 ~ ; )J Fuse
4
FUSE * A g
L3 [ ~ s . K} .
T = TB2
T i ;
{ ? V
L Voltage w 1
TB1 FUSE + i F— detection
Lic * ’\/1 n -| K -|
P
L2C ~
_L 1 . — 7y 7y
7 9 m
L = g
— < SW power =
Fe- BV supply main Relay | |Regeneration Overcurrent Gate drive E
O—_I_ Gl <.ircuit control| | drive | [contul detection )
= 5V <« T T T T l n
3.3V <— Display and_ Q
2.5V <—Internal 5
1.5V <—control power MPU &ASIC o
+E152\\// EE supply Position, speed, and torque calculation control area v
G2 » PWM control <
I (’2
A A A
I 3
DB TB1 3
1% </
< _
Q < " DB2 8
Axial-flow fan x 4 Eh
(@]
c
[ow ] {ove ] Jow] Tows} fow o} £
Control  Encoder External  Analog USB Safety =
interface encoder  monitor o
=]
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1-4 System Block Diagrams

R88D-KTO6F/-KT10F/-KT15F/-KT20F

FUSE | [ B1
L1 1 ~ B2

— leal
Internal Regeneration Resistor

Voltage
+ {;I F— detection|
24V{1 + -

oV - ) 1
T :, — 1 Qe

15V <—SW power -
FG o1 supply main Relay | |Regenerafion Overcurrent Gate drive Current detection
O__l_ < circuit control drive | |control detection
Rl == T 1 1]
3.3V <— -
2.5V <—{Interal Seting areui
]ESS\\// < control power | || MPU &ASIC area
+12V < supply Position, speed, and torque calculation control area
G2 T * PWM control
T E con . EEEEEE
(@)
=AY N —

Axial-flow fan

v v v v
| CN1 CN2 CN4 |—| CN5 |—| CN7 |—| CN8 Ii
Control  Encoder External  Analog USB Safety

interface encoder  monitor
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1-4 System Block Diagrams

R88D-KT30F/-KT50F

| TB2
TB2
FUSE Bl
L1 {1 B2 :I
1 1! B3
L2 _I — Internal Regeneration Resistor
NC
A
FUSE A
L3 {7 L - —|K} . [ 782
- U
? V
Bl i Voltage W
F— detection l
pav R HICA A N
ov B
A A
= ,_—( FG
SW power
EG 15V suppFI)y main Relay | | Regeneration Overcurrent
Gl S drive | | control detection
T circuit control
-y 11T 1 |
gg \\5 Internal Display and
’ MPU & ASIC setting circuit
é.s\\// control power
112 v supply Position, speed, and torque calculation control area
G2 * PWM control
L
A A A
£
& </
%
OlF—
Axial-flow fan
v v v v
| CN1 CN2 CN4 |—| CN5 |—| CN7 |—| CN8 Ii

Control  Encoder External  Analog uUsB Safety
interface encoder  monitor
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1-4 System Block Diagrams

R88D-KT75F
L 181
Bl FUSE Bl
L1 {1 ~ B2

* E 1 — NC
L2 ~ d Fuse

= * ol 1 N K} ) ij TB1

L

=s<c

L

_L - - 7y y
1 _l
c <
(@) AL |1
% - Sh X 1
< power
5 FG éslv supply main Relay | |Regeneration Overcurrent Gate drive Current detection
o O—_I_ < circuit control | drive | |control detection \ﬁﬁl _EO FG
= e 1T 1 ! ]
c 2’5y <—Internal Display and
8 1.5V <—control power MPU & ASIC
E5V <— o .
suppl
= +12V < pply P(;s\;cc;:, speted; and torque calculation control area
G2 T J contro

-lq—‘) A A A
o +
%)) TB2

VY, ,_._ DB1
U o= ooz
C DB3
@© Axial-flow fan x 3 DB4
%]
(8]
S [on] o} [ou] e ] fon] fou]
E Control  Encoder External  Analog SB Safety
()] interface encoder  monitor
LL
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1-4 System Block Diagrams

R88D-KT150F

TB2

FUSE
1

L1

|

L2

L3

TB1

FUSE
1

P4 VH

ov

FG

Q&
<

L

SW power
supply main
circuit control

Internal
control power

supply

.||_H

@
O

Axial-flow fan x 4
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F— detection
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= D
2
Relay | [Regenerafion Overcurrent Gate drive E
drive control detection M
1T 1 o
Display and Q
MPU & ASIC setting circui a
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« PWM control <
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A A A —
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DB1 TB1 3
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1-5 Applicable Standards

1-5 Applicable Standards

EC Directives

Direlf:ct:ives Product Applicable standards
Low AC Servo Drive EN 61800-5-1
\éﬁgacg\e/e AC Servomotor EN60034-1/-5
EMC AC Servo Drive EN 55011 class A group 1
Directives IEC61800-3
EN61000-6-2
Machinery | AC Servo Drive EN954-1 (Category 3)
Directive EN 1SO13849-1: 2008 (Category 3) (PLc,d)

1SO13849-1: 2006 (Category 3) (PLc,d)
EN61508 (SIL2)

EN62061 (SIL2)

EV61800-5-2 (STO)

IEC61326-3-1 (SIL2)

Note. To conform to EMC directives, the Servomotor and Servo Drive must be installed under the conditions described
in "4-3 Wiring Conforming to EMC Directives" (P.4-33).

UL and cUL Standards

Standard Product Applicable standards File number
UL AC Servo Drive UL508C E179149"1
standards

AC Servomotor UL1004-1 E331224

UL1004-1, UL1004-6 E33122472
CSA AC Servo Drive CSA C22.2 No. 14 E179149
standards | = e e vomotor CSA C22.2 No. 100 E331224

*1: The R88D-KT20L] and lower capacity Servo Drives are UL-listed.
The R88D-KT30L] and higher capacity Servo Drives are UL-recognized.
*2: Applies to 1,500-r/min Servomotors of 7.5 to 15 kW and 1,000-r/min Servomotors of 4.5 to 6 kW.

1-15
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1-5 Applicable Standards

The Servo Drives and Servomotors comply with UL 508C (file No. E179149) as long as the
following installation conditions 1 and 2 are met.
(1) Use the Servo Drive in a pollution degree 1 or 2 environment as defined in IEC 60664-
1 (example: installation in an IP54 control panel).
(2) Be sure to connect a circuit breaker or fuse, which is a UL-listed product with LISTED
and @ mark, between the power supply and noise filter.

Refer to the following table for the rated current of the circuit breaker or fuse.
Use copper wiring with a temperature rating of 75°C or higher.

Drive model Circuit breaker (rated current) (A)
R88D-KTO1L 10
R88D-KTO02L 10
R88D-KT04L 10
R88D-KTO1H 10 ;'5'
R88D-KTO2H 10 Qé
R88D-KT04H 10 o
R88D-KTO8H 15 g
R88D-KT10H 15 a
R88D-KT15H 20 wn
R88D-KT20H 30 E
R88D-KT30H 50 g
R88D-KT50H 50 O
R88D-KT75H 60 S
R88D-KT150H 100/125 *1 u::h
R88D-KTO6F 15 =
R88D-KT10F 15 %-
R88D-KT15F 15 S
R88D-KT20F 20
R88D-KT30F 30
R88D-KT50F 30
R88D-KT75F 30
R88D-KT150F 50/60 *2

*1: 100 A when used in combination with the R88M-K11K015T-[]. 125A when used in combination with
the R88M-K15K015T-[1.

*2: 50 A when used in combination with the R88M-K11K015C-[1. 60 A when used in combination with the
R88M-K15K015C-[1.

Korean Radio Regulations (KC)

+The G5-series Servo Drives comply with the Korean Radio Regulations (KC).

+The G5-series Servomotors and Linear Motors are exempt from the Korean Radio
Regulations (KC).
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1-5 Applicable Standards

SEMI F47

+ Some Servo Drives conform to the SEMI F47 standard for momentary power interruptions
(voltage sag immunity) for no-load or light-load operation.
+ This standard applies to semiconductor manufacturing equipment.
Note 1. It does not apply to Servo Drivers with single-phase 100-V specifications or with
24-VDC specifications for the control power input.
Note 2. Always perform evaluation testing for SEMI F47 compliance in the actual system.
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1-6 Unit Versions

1-6 Unit Versions

The G5-series Servo Drive uses unit versions.
Unit versions are used to manage differences in supported functions when product upgrades

are made.

Confirmation Method

The unit version of a G5-series Servo Drive is given on the product’s nameplate as shown
below.

Nameplate
location

Product Nameplate

Unit Version
O Here, the unit version is 1.2.

@

(R88D-KTA5L)

Unit Versions

. . Supported
Unit version Upgraded content CX-Drive versions
Not indicated New release Ver. 1.80 or higher

Alarm 27.2 detection conditions have been
Ver.1.1 changed to support the increase of encoder Ver. 1.80 or higher
resolution in the G series.

European area compliance Ver. 1.80 or higher

Ver.1.2 No changes to existing Ver. 1.1 functions
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iImensions

Standard Models and External D

2-1 Servo System Configuration

2-1 Servo System Configuration

Support Software Support Software
. CX-IOne lfA Integrated . CX-IOne EA Integrated
Tool P: Tool P:
CO tro I | er Inocﬁdingagx-gv%;ammer < (I?\%Iud?ﬁgacg)e(-Drive) = &
and CX-Position @w/ | oCX-Drive = 4
and CxMoton = WS02-DRVCL P
High-speed type
Direct connection cable for CJWNCIC4
Xw2z-[17103-GO
- ABS
= p .
5 Programmable Position Control Unit (NC) Pulse Train Commands/Feedback Signals
© Controller CJ1W-NC214/414 I ‘ N .
2 " .
- SYSMAC CJ2 CJ1W-NC234/434 Position Control Unit Cable 'y Connector Terminal Block Conversion Unit .
5 XW2Z-IX XW2-20G0] External Signal
g Standard type /@ e
g
=
0
o
o Position Control Unit Cable (NC) Servo Relay Unit Servo Drive Cable
% XW2Z-[-B[]
c
@©
IS
g Programmable Position Control Unit (NC)
@) Controller CJIW-NCOO3 CSs1w-NCLO3
- SYSMAC CJ1/CS1 C200HW-NCLI13 External Signal
‘©
pas
=
@ Built-in pulse
S 1/0 function type
o
.g
) CJiIM-CPU20]
o
© Connector-Terminal Block Conversion Units and Cable
XW2[J-50G[] XW2Z-[1113-B24
Built-in pulse = :
1/ function type Pulse Train Commands
CP1H/CP1L
)
—
2]
©
o
[}
£
£
8 Control Cables (for Motion Control Unit)
o)) - R88A-CPG
c% Programmable Controller [ilf== ﬂ
c SYSMAC CS1 Motion Control Unit (MC)
<C CS1W-MC221/421 (-V1)
)
@ Available to build the Absolute System.
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2-1 Servo System Configuration

[ A— AC Servo Drive : AC Servomotors
Motor power signals

Power Cables

)

* Flexible Cables
* Without Brake
R88A-CALILICICICISR-E
* With Brake
R88A-CALICICCICIBR-E

Brake Cables (50 to 750 W max.)

* Flexible Cables
R88A-CAKALIIIBR-E

* OMNUC G5 Series Servo Drive * OMNUC G5-series Servomotor
R88D-KT Feedback Signals R88M-K
100 VAC :
200 VAC Encoder Cables Sl
2,000 r/min
400 VAC o Flexible Cables 1,500 r/min
* 750 W or less: 1,000 r/min

R88A-CRKALIIICR-E
* 1 kW or more:
R88A-CRKCLICITINR-E

d eulalx3 pue S|SpoN piepuels

ABS 5
B E 3
0
)
(92
Peripheral Devices Absolute Encoder Battery Cable (@)
R88A-CRGDORSC (-BS) =)
External (A battery is included with %

Regeneration model numbers ending in “BS”).

External encoder | peadistors

R88A-RR il B | 25 0g

* Not required if a battery is connected
to the control connector (CN1).
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Standard Models and External Dimensions

2-2 How to Read Model Numbers

2-2 How to Read Model Numbers

Servo Drive

The Servo Drive model number tells the Servo Drive type, applicable Servomotor capacity,

power supply voltage, etc.

OMNUC G5-series Servo Drive

Drive Type
T : Pulse/analog type

Maximum Applicable Servomotor Capacity

R88D-KTO1H

A5 :50W
01 :100W
02 :200W
04 :400W
06 :600W
08 :750 W
10 :1kw
15 :1.5kwW
20 :2kw
30 :3kw
50 :5kw
75 :7.5kwW
150: 15 kw
Power Supply Voltage
L :100 VAC
H : 200 VAC
F :400 VAC

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



2-2 How to Read Model Numbers

Servomotor

OMNUC Gb5-series Servomotor

Servomotor Capacity

R88M-K10030H-BOS2

050 :50wW

100 :100W

200 200w

400 :400W

600 :600W

750 :750W

900 :900W

1K0 :1 kW

1K5 :1.5 kW

2KO :2 kW

3KO :3 kW

4K0 :4 kw

4K5 :4.5 kw

5K0 :5 kW

6KO :6 kW

7K5 :7.5 kW

11KO0: 11 kW

15K0: 15 kW
Rated Rotation Speed

10 :1,000 r/min

15 :1,500 r/min

20 :2,000 r/min

30 :3,000 r/min
Applied Voltage

F :400 VAC (incremental encoder specifications)
H :200 VAC (incremental encoder specifications)
L :100 VAC (incremental encoder specifications)
C :400 VAC (absolute encoder specifications)
T :200 VAC (absolute encoder specifications)
S :100 VAC (absolute encoder specifications)
Options

Blank: Straight shaft, no key

B : With brake

O : With oil seal

S2 : With key and tap

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 2-4
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Standard Models and External Dimensions

2-3 Standard Model Tables

2-3 Standard Model Tables

Servo Drive Model Table

Specifications Model
Single-phase 100 VAC 50 W R88D-KTA5L
100 W R88D-KTO1L
200 W R88D-KTO2L
400 W R88D-KTO4L
Single-phase/3-phase 200 VAC 100 W R88D-KTO1H
200 W | R88D-KTO2H
400 W R88D-KT04H
750 W R88D-KTO8H
1 kw R88D-KT10H
1.5kwW | R88D-KT15H
3-phase 200 VAC 2 kw R88D-KT20H
3 kw R88D-KT30H
5 kW R88D-KT50H
7.5 kW | R88D-KT75H
15 kW R88D-KT150H
3-phase 400 VAC 600 W R88D-KTO6F
1 kw R88D-KT10F
1.5kw | R88D-KT15F
2 kw R88D-KT20F
3 kw R88D-KT30F
5 kw R88D-KT50F
7.5kW | R88D-KT75F
15 kW R88D-KT150F

2-5 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



2-3 Standard Model Tables

Servomotor Model Tables

I 3,000-r/min Servomotors

Specifications

Model

With incremental encoder

With absolute encoder

Straight shaft Straight shaft Straight shaft Straight shaft

without key with key and tap without key with key and tap
50 W |R88M-KO05030H R88M-K05030H-S2 R88M-K05030T R88M-K05030T-S2
100 W |R88M-K10030L R88M-K10030L-S2 R88M-K10030S R88M-K10030S-S2
100V 200 W |R88M-K20030L R88M-K20030L-S2 R88M-K20030S R88M-K20030S-S2
400 W |R88M-K40030L R88M-K40030L-S2 R88M-K40030S R88M-K40030S-S2
50 W |R88M-K05030H R88M-K05030H-S2 R88M-K05030T R88M-K05030T-S2
100 W [R88M-K10030H R88M-K10030H-S2 R88M-K10030T R88M-K10030T-S2
200 W |R88M-K20030H R88M-K20030H-S2 R88M-K20030T R88M-K20030T-S2
400 W |R88M-K40030H R88M-K40030H-S2 R88M-K40030T R88M-K40030T-S2
750 W |R88M-K75030H R88M-K75030H-S2 R88M-K75030T R88M-K75030T-S2
» [200V [1KW  |R88M-K1KO30H R88M-K1K030H-S2 R88M-K1K030T R88M-K1K030T-S2
% 1.5 kW |R88M-K1K530H R88M-K1K530H-S2 R88M-K1K530T R88M-K1K530T-S2
§ 2kw |R88M-K2K030H R88M-K2K030H-S2 R88M-K2K030T R88M-K2K030T-S2
.*52 3kwW |R88M-K3K030H R88M-K3K030H-S2 R88M-K3K030T R88M-K3K030T-S2
® 4 kW |R88M-K4K030H R88M-K4K030H-S2 R88M-K4K030T R88M-K4K030T-S2
5kw |R88M-K5K030H R88M-K5K030H-S2 R88M-K5K030T R88M-K5K030T-S2
750 W |R88M-K75030F R88M-K75030F-S2 R88M-K75030C R88M-K75030C-S2
1kwW |R88M-K1KO30F R88M-K1K030F-S2 R88M-K1K030C R88M-K1K030C-S2
1.5 kW |R88M-K1K530F R88M-K1K530F-S2 R88M-K1K530C R88M-K1K530C-S2
400V |2 kW |R88M-K2K030F R88M-K2K030F-S2 R88M-K2K030C R88M-K2K030C-S2
3kwW |R88M-K3K0O30F R88M-K3K030F-S2 R88M-K3K030C R88M-K3K030C-S2
4kW |R88M-K4K0O30F R88M-K4K030F-S2 R88M-K4K030C R88M-K4K030C-S2
5 kW |R88M-K5K030F R88M-K5K030F-S2 R88M-K5K030C R88M-K5K030C-S2

Note. Models with oil seals are also available.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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H

Standard Models and External Dimensions

2-3 Standard Model Tables

Model
Specifications With incremental encoder With absolute encoder
Straight shaft Straight shaft Straight shaft Straight shaft
without key with key and tap without key with key and tap
50 W |R88M-K05030H-B R88M-K05030H-BS2  |R88M-K05030T-B R88M-K05030T-BS2
100 W |R88M-K10030L-B R88M-K10030L-BS2  |R88M-K10030S-B R88M-K10030S-BS2
1oV 200 W |R88M-K20030L-B R88M-K20030L-BS2 R88M-K20030S-B R88M-K20030S-BS2
400 W |R88M-K40030L-B R88M-K40030L-BS2 R88M-K40030S-B R88M-K40030S-BS2
50W |R88M-K05030H-B R88M-K05030H-BS2  |R88M-K05030T-B R88M-K05030T-BS2
100 W |[R88M-K10030H-B R88M-K10030H-BS2 |R88M-K10030T-B R88M-K10030T-BS2
200 W |R88M-K20030H-B R88M-K20030H-BS2  |R88M-K20030T-B R88M-K20030T-BS2
400 W |R88M-K40030H-B R88M-K40030H-BS2 |R88M-K40030T-B R88M-K40030T-BS2
750 W |R88M-K75030H-B R88M-K75030H-BS2  |R88M-K75030T-B R88M-K75030T-BS2
200V |1 kW |R88M-K1K030H-B R88M-K1K030H-BS2 |R88M-K1K030T-B R88M-K1K030T-BS2
§ 1.5 kW |R88M-K1K530H-B R88M-K1K530H-BS2 |R88M-K1K530T-B R88M-K1K530T-BS2
g 2kw |R88M-K2K030H-B R88M-K2K030H-BS2 |R88M-K2K030T-B R88M-K2K030T-BS2
§ 3 kW |R88M-K3K030H-B R88M-K3K030H-BS2 |R88M-K3K030T-B R88M-K3K030T-BS2
4kW |R88M-K4K030H-B R88M-K4K030H-BS2 |R88M-K4K030T-B R88M-K4K030T-BS2
5kw |R88M-K5K030H-B R88M-K5K030H-BS2 |R88M-K5K030T-B R88M-K5K030T-BS2
750 W |R88M-K75030F-B R88M-K75030F-BS2 R88M-K75030C-B R88M-K75030C-BS2
1kwW |R88M-K1KO030F-B R88M-K1K030F-BS2 |R88M-K1K030C-B R88M-K1K030C-BS2
1.5 kW |R88M-K1K530F-B R88M-K1K530F-BS2 |R88M-K1K530C-B R88M-K1K530C-BS2
400V |2kW |R88M-K2K030F-B R88M-K2K030F-BS2  |R88M-K2K030C-B R88M-K2K030C-BS2
3 kW |R88M-K3K030F-B R88M-K3K030F-BS2  |R88M-K3K030C-B R88M-K3K030C-BS2
4kW |R88M-K4K0O30F-B R88M-K4K030F-BS2 |R88M-K4K030C-B R88M-K4K030C-BS2
5kw |R88M-K5K030F-B R88M-K5K030F-BS2 |R88M-K5K030C-B R88M-K5K030C-BS2

Note. Models with oil seals are also available.

2-7
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2-3 Standard Model Tables

I 1,500-r/min and 2,000-r/min Servomotors

Specifications

Model

With incremental encoder

With absolute encoder

Straight shaft Straight shaft Straight shaft Straight shaft
without key with key and tap without key with key and tap
1kwW |R88M-K1K020H R88M-K1K020H-S2 R88M-K1K020T R88M-K1K020T-S2
1.5 kW |R88M-K1K520H R88M-K1K520H-S2 R88M-K1K520T R88M-K1K520T-S2
2kw |R88M-K2K020H R88M-K2K020H-S2 R88M-K2K020T R88M-K2K020T-S2
3kw |R88M-K3K020H R88M-K3K020H-S2 R88M-K3K020T R88M-K3K020T-S2
200V |4 kW |R88M-K4K020H R88M-K4K020H-S2 R88M-K4K020T R88M-K4K020T-S2
5kw |R88M-K5K020H R88M-K5K020H-S2 R88M-K5K020T R88M-K5K020T-S2
7.5 kW |--- R88M-K7K515T R88M-K7K515T-S2
11 kW |- R88M-K11K015T R88M-K11K015T-S2
» 15 kW |--- R88M-K15K015T R88M-K15K015T-S2
% 400 W |R88M-K40020F R88M-K40020F-S2 R88M-K40020C R88M-K40020C-BS2
% 600 W |R88M-K60020F R88M-K60020F-S2 R88M-K60020C R88M-K60020C-BS2
<
fg‘ 1kwW |R88M-K1KO020F R88M-K1K020F-S2 R88M-K1K020C R88M-K1K020C-S2
1.5 kW |R88M-K1K520F R88M-K1K520F-S2 R88M-K1K520C R88M-K1K520C-S2
2kW |R88M-K2K020F R88M-K2K020F-S2 R88M-K2K020C R88M-K2K020C-S2
400V |3 kW |R88M-K3K020F R88M-K3K020F-S2 R88M-K3K020C R88M-K3K020C-S2
4 kW |R88M-K4K020F R88M-K4K020F-S2 R88M-K4K020C R88M-K4K020C-S2
5kW |R88M-K5K020F R88M-K5K020F-S2 R88M-K5K020C R88M-K5K020C-S2
7.5kW |--- R88M-K7K515C R88M-K7K515C-S2
11 kW |--- - R88M-K11K015C R88M-K11K015C-S2
15 kW |--- R88M-K15K015C R88M-K15K015C-S2

Note 1. Models with oil seals are also available.
Note 2. The rated rotation speed of Servomotors of 7.5 to 15 kW is 1,500 r/min.
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2-8

suolIsuaWI [eulalXg pue S|SpoN piepuels H



H

Standard Models and External Dimensions

2-3 Standard Model Tables

Model
Specifications With incremental encoder With absolute encoder
Straight shaft Straight shaft Straight shaft Straight shaft
without key with key and tap without key with key and tap
1kw |R88M-K1K020H-B R88M-K1K020H-BS2 |R88M-K1K020T-B R88M-K1K020T-BS2
1.5 kW |R88M-K1K520H-B R88M-K1K520H-BS2 |R88M-K1K520T-B R88M-K1K520T-BS2
2kwW |R88M-K2K020H-B R88M-K2K020H-BS2 |R88M-K2K020T-B R88M-K2K020T-BS2
3kwW |R88M-K3K020H-B R88M-K3K020H-BS2 |R88M-K3K020T-B R88M-K3K020T-BS2
200V |4 kW |R88M-K4K020H-B R88M-K4K020H-BS2 |R88M-K4K020T-B R88M-K4K020T-BS2
5kw |R88M-K5K020H-B R88M-K5K020H-BS2 |[R88M-K5K020T-B R88M-K5K020T-BS2
7.5kW |--- R88M-K7K515T-B R88M-K7K515T-BS2
11 kW |- - R88M-K11K015T-B R88M-K11K015T-S2
15 kW |--- - R88M-K15K015T-B R88M-K15K015T-S2
§ 400 W |R88M-K40020F-B R88M-K40020F-BS2 R88M-K40020C-B R88M-K40020C-BS2
g 600 W |R88M-K60020F-B R88M-K60020F-BS2 R88M-K60020C-B R88M-K60020C-BS2
= 1 kW |R88M-K1K020F-B R88M-K1K020F-BS2 |R88M-K1K020C-B R88M-K1K020C-BS2
1.5 kW |R88M-K1K520F-B R88M-K1K520F-BS2 |R88M-K1K520C-B R88M-K1K520C-BS2
2 kW |R88M-K2K020F-B R88M-K2K020F-BS2 |R88M-K2K020C-B R88M-K2K020C-BS2
400V |3 kW |[R88M-K3K020F-B R88M-K3K020F-BS2 |R88M-K3K020C-B R88M-K3K020C-BS2
4kW |R88M-K4K020F-B R88M-K4K020F-BS2 |R88M-K4K020C-B R88M-K4K020C-BS2
5kw |R88M-K5K020F-B R88M-K5K020F-BS2  |R88M-K5K020C-B R88M-K5K020C-BS2
7.5 kW |--- R88M-K7K515C-B R88M-K7K515C-BS2
11 kW |--- -—- R88M-K11K015C-B R88M-K11K015C-BS2
15 kW |- --- R88M-K15K015C-B R88M-K15K015C-BS2

Note 1. Models with oil seals are also available.
Note 2. The rated rotation speed of Servomotors of 7.5 to 15 kW is 1,500 r/min.
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2-3 Standard Model Tables

I 1,000-r/min Servomotors

Specifications

Model

With incremental encoder

With absolute encoder

Straight shaft Straight shaft Straight shaft Straight shaft
without key with key and tap without key with key and tap
900 kW |R88M-K90010H R88M-K90010H-S2 R88M-K90010T R88M-K90010T-S2
2kw |R88M-K2KO010H R88M-K2K010H-S2 R88M-K2K010T R88M-K2K010T-S2
200V |3 kW |R88M-K3K010H R88M-K3K010H-S2 R88M-K3K010T R88M-K3K010T-S2
- 4.5 kW |--- R88M-K4K510T R88M-K4K510T-S2
% 6 kw |- R88M-K6K010T R88M-K6K010T-S2
§ 900 kW |R88M-K90010F R88M-K90010F-S2 R88M-K90010C R88M-K90010C-S2
% 2kw |R88M-K2KO010F R88M-K2K010F-S2 R88M-K2K010C R88M-K2K010C-S2
400V |3 kW |R88M-K3KO10F R88M-K3K010F-S2 R88M-K3K010C R88M-K3K010C-S2
4.5 kW |--- R88M-K4K510C R88M-K4K510C-S2
6 kW |--- - R88M-K6K010C R88M-K6K010C-S2
900 kW |R88M-K90010H-B R88M-K90010H-BS2  |R88M-K90010T-B R88M-K90010T-BS2
2kw |R88M-K2K010H-B R88M-K2K010H-BS2 |R88M-K2K010T-B R88M-K2K010T-BS2
200V |3 kW |R88M-K3K010H-B R88M-K3K010H-BS2 |R88M-K3K010T-B R88M-K3K010T-BS2
4.5 kW |--- R88M-K4K510T-B R88M-K4K510T-BS2
é 6 kW |- - R88M-K6K010T-B R88M-K6K010T-BS2
i 900 kW [R88M-K90010F-B R88M-K90010F-BS2 R88M-K90010C-B R88M-K90010C-BS2
§ 2kw |R88M-K2K010F-B R88M-K2K010F-BS2 |R88M-K2K010C-B R88M-K2K010C-BS2
400V |3kW |R88M-K3KO010F-B R88M-K3K010F-BS2 |R88M-K3K010C-B R88M-K3K010C-BS2
4.5 kW |--- R88M-K4K510C-B R88M-K4K510C-BS2
6 kW |- - R88M-K6K010C-B R88M-K6K010C-BS2

Note. Models with oil seals are also available.
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Standard Models and External Dimensions

2-3 Standard Model Tables

Servo Drive and Servomotor Combination Tables

2-11

The tables in this section show the possible combinations of OMNUC G5-series Servo Drives
and Servomotors. The Servomotors and Servo Drives can only be used in the listed

combinations.

“-[]" at the end of the motor model number is for options, such as the shaft type, brake, oil seal

and key.

I 3,000-r/min Servomotors and Servo Drives

Servomotor
Voltage Rated With incremental With absolute Servo Drive
output encoder encoder
Single-phase | 50 W R88M-K05030H-] R88M-K05030T-[] R88D-KTA5L
100V 100W | R88M-K10030L-[] R88M-K10030S-[] R88D-KTO1L
Single-phase/ |200W | R88M-K20030L-[] R88M-K20030S-[] R88D-KT02L
3-phase 100V [ 400w | R88M-K40030L-[] R88M-K40030S-[] R88D-KT04L
50 W* | R88M-K05030H-[] R88M-K05030T-L] R88D-KTO1H
100W | R88M-K10030H-[] R88M-K10030T-[] R88D-KTO1H
200W | R88M-K20030H-[] R88M-K20030T-[] R88D-KTO2H
g_i;ﬁ;ggaosoec 400W | R88M-K40030H-] | R88M-K40030T-L] | R88D-KTO4H
750 W | R88M-K75030H-L] R88M-K75030T-L] R88D-KTO8H
1KW* | R88M-K1KO030H-[] R88M-K1K030T-J R88D-KT15H
1.5kW | R88M-K1K530H-[] R88M-K1K530T-[] R88D-KT15H
2 kW R88M-K2K030H-[] R88M-K2K030T-[] R88D-KT20H
3 kW R88M-K3K030H-[] R88M-K3K030T-[] R88D-KT30H
3-phase 200 V
4kW* | R88M-K4K030H-[] R88M-K4K030T-[] R88D-KT50H
5 kW R88M-K5K030H-[] R88M-K5K030T-L] R88D-KT50H
750 W* | R88M-K75030F-[] R88M-K75030C-L] R88D-KT10F
1kW* | R88M-K1K030F-[] R88M-K1K030C-L] R88D-KT15F
1.5kW | R88M-K1K530F-[] R88M-K1K530C-[] R88D-KT15F
3-phase 400V |2 kW R88M-K2K030F-L] R88M-K2K030C-[] R88D-KT20F
3 kW R88M-K3K030F-[] R88M-K3K030C-[] R88D-KT30F
4KkW* | R88M-K4K030F-LJ R88M-K4K030C-[] R88D-KT50F
5 kW R88M-K5K030F-LJ R88M-K5K030C-[] R88D-KT50F

* Use these combination with caution because the Servo Drive and Servomotor have different

capacities.
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2-3 Standard Model Tables

I 1,500-r/min and 2,000-r/min Servomotors and Servo Drives

Servomotor
Voltage Rated With incremental With absolute Servo Drive
output encoder encoder

Single-phase/ | 1 kW R88M-K1K020H-[] | R88M-K1K020T-[] R88D-KT10H

3-phase 200V |1 5kw | R88M-K1K520H-[] R88M-K1K520T-[] R88D-KT15H
2 kW R88M-K2K020H-[] R88M-K2K020T-[1 R88D-KT20H
3 kW R88M-K3K020H-[] R88M-K3K020T-L1 R88D-KT30H
4 KW* R88M-K4K020H-[] R88M-K4K020T-L1 R88D-KT50H

3-phase 200V |5 kW R88M-K5K020H-[] R88M-K5K020T-L] R88D-KT50H
7.5 kW --- R88M-K7K515T-[] R88D-KT75H
11 kw* --- R88M-K11K015T-[] R88D-KT150H
15 kw --- R88M-K15K015T-[] R88D-KT150H
400 W* R88M-K40020F-L] R88M-K40020C-[ R88D-KTO6F
600 W R88M-K60020F-[] R88M-K60020C-[] R88D-KTO6F
1 kw R88M-K1K020F-[] R88M-K1K020C-[] R88D-KT10F
1.5 kW R88M-K1K520F-[] R88M-K1K520C-[] R88D-KT15F
2 kW R88M-K2K020F-[] R88M-K2K020C-[] R88D-KT20F

3-phase 400V | 3 kW R88M-K3K020F-[] R88M-K3K020C-[] R88D-KT30F
4 KW* R88M-K4K020F-[] R88M-K4K020C-[] R88D-KT50F
5 kW R88M-K5K020F-[] R88M-K5K020C-[] R88D-KT50F
7.5 kw - R88M-K7K515C-L] R88D-KT75F
11 kKW* --- R88M-K11K015C-[] R88D-KT150F
15 kW --- R88M-K15K015C-[] R88D-KT150F

* Use these combination with caution because the Servo Drive and Servomotor have different capacities.
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2-3 Standard Model Tables

I 1,000-r/min Servomotors and Servo Drives

Servomotor
Voltage it i Servo Drive
Rated With incremental With absolute encoder
output encoder
Single-phase/ | g \yx | RggM-K90010H-T] R88M-K90010T-[] R88D-KT15H
3-phase 200 V
2 KW* R88M-K2K010H-[] R88M-K2K010T-[] R88D-KT30H
3 kKW* R88M-K3K010H-] R88M-K3K010T-[1 R88D-KT50H
3-phase 200 V
4.5 kw* | --- R88M-K4K510T-[] R88D-KT50H
6 kKW* R88M-K6K010T-[] R88D-KT75H
900 W* R88M-K90010F-[] R88M-K90010C-[] R88D-KT15F
2 kKW* R88M-K2K010F-[] R88M-K2K010C-[] R88D-KT30F
3-phase 400 V | 3 kW* R88M-K3K010F-[] R88M-K3K010C-[] R88D-KT50F
45 kw* | --- R88M-K4K510C-[] R88D-KT50F
6 kKW* R88M-K6K010C-[] R88D-KT75F

Standard Models and External Dimensions

* Use these combination with caution because the Servo Drive and Servomotor have different
capacities.

Peripheral Equipment and Cable Model Tables

I Encoder Cables (European Flexible Cables)

Model

1.5m | R88A-CRKAO01-5CR-E
3m R88A-CRKAO03CR-E
5m R88A-CRKAO05CR-E

Specifications

[100 V and 200 V]
For 3,000-r/min Servomotors of 50 to 750 W
(for both absolute encoders and incremental encoders)

10 m | R88A-CRKAO10CR-E

15m | R88A-CRKAO15CR-E

20m | R88A-CRKA020CR-E
[100 V and 200 V] 1.5m | R88A-CRKCO01-5NR-E

3,000-r/min Servomotors of 1.0 kW or more

For 2,000-r/min Servomotors 3m R88A-CRKCOO3NR-E

For 1,000-r/min Servomotors 5m R88A-CRKCO05NR-E
[400 V] 10 m R88A-CRKCO010NR-E
For 3,000-r/min Servomotors 15m | R88A-CRKCO15NR-E
For 2,000-r/min Servomotors

For 1,000-r/min Servomotors 20m | R88A-CRKCO20NR-E
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2-3 Standard Model Tables

I Motor Power Cables (European Flexible Cables)

Model
Specifications
For motor without brake | For motor with brake
[100 V and 200 V] 1.5m | R88A-CAKAODO1-5SR-E
For 3,000-r/min Servomotors of 50 to am RE8A-CAKAOO3SR-E
750 W
5m R88A-CAKAOO5SR-E
(See note 1.)
10 m R88A-CAKAO10SR-E
15m R88A-CAKAO15SR-E
20 m R88A-CAKAO20SR-E
[200 V] 1.5m | R88A-CAGB001-5SR-E R88A-CAGB001-5BR-E
F -r/mi fl
Por o.000-timin Servomotors of 110 g RgBA-CAGBOO3SR-E | R8BA-CAGBOO3BR-E
For 2,000-r/min Servomotors of 1 to 5m R88A-CAGBO005SR-E R88A-CAGBO005BR-E
2 kW
For 1,000-r/min Servomotors of 900 W 10 m R88A-CAGBO010SR-E R88A-CAGBO010BR-E
15m R88A-CAGBO015SR-E R88A-CAGBO15BR-E
20 m R88A-CAGB020SR-E R88A-CAGB020BR-E
[400 V] 1.5m | R88A-CAGB001-5SR-E R88A-CAKF001-5BR-E
F -r/mi f 750 W
Fo7 3.000-1/min Servomotors of 750 W g | R8BA-CAGBO0SSR-E | RBBA-CAKFO03BR-E
For 2,000-r/min Servomotors of 400 W | 5m R88A-CAGBO005SR-E R88A-CAKFO05BR-E
to 2 kW
For 1,000-r/min Servomotors of 900 W 10 m R88A-CAGBO010SR-E R88A-CAKF010BR-E
15m R88A-CAGBO015SR-E R88A-CAKF015BR-E
20 m R88A-CAGB020SR-E R88A-CAKF020BR-E
For 3,000-r/min Servomotors of 3 to 1.5m | R88A-CAGDO001-5SR-E R88A-CAGDO001-5BR-E
5 kW
For 2,000-r/min Servomotors of 3 to 3m R88A-CAGDO003SR-E R88A-CAGDO003BR-E
5 kW 5m R88A-CAGDO0O05SR-E R8BA-CAGDO05BR-E
For 1,000-r/min Servomotors of 2 to
4.5 kW 10 m R88A-CAGDO010SR-E R88A-CAGD010BR-E
15m R88A-CAGDO015SR-E R88A-CAGD015BR-E
20 m R88A-CAGD020SR-E R88A-CAGD020BR-E
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Note 1.: Different connectors are used for the motor power and the brake on 100-V and 200-V, 3,000-r/
min Servomotors of 50 to 750 W and Servomotors of 6 to 15 kW. When using a Servomotor with
a brake, two cables are required: a Power Cable without Brake and a Brake Cable.

Note 2.: For flexible power cables for Servomotors of 11 to 15 kW, refer to 4-2 Wiring (P. 4-7) and make
your own cable.
For flexible power cables for Servomotors of 6 to 7.5 kW, refer to 3-4 Cable and Connector
Specifications and make your own power cable.
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Standard Models and External Dimensions

2-3 Standard Model Tables

I Brake Cables (European Flexible Cables)

Specifications Model
[100 V and 200 V] 1.5m | R88A-CAKAO01-5BR-E
For 3,000-r/min Servomotors of 50 to 750 W 3am REBA-CAKAOO3BR-E
5m R88A-CAKAO05BR-E
10 m | R88A-CAKAO10BR-E
15m | R88A-CAKAO15BR-E

20m | R88A-CAKAO20BR-E

Note: For flexible brake cables for Servomotors of 6 to 15 kW, refer to 3-4 Cable and
Connector Specifications and make your own brake cable.

I Encoder Cables (Global Non-Flexible Cables)

Specifications Model

[100 V and 200 V] 3m R88A-CRKA003C

For 3,000-r/min Servomotors of 50 to 750 W

(for both absolute encoders and incremental encoders) 5m R88A-CRKAQ05C
10 m | R88A-CRKAO010C

15m | R88A-CRKAO015C
20m | R88A-CRKAQ20C
30 m | R88A-CRKA030C

40 m | R88A-CRKA040C

50 m | R88A-CRKAO50C

[100 V and 200 V] 3m R88A-CRKCO03N
3,000-r/min Servomotors of 1.0 kW or more

For 2,000-r/min Servomotors 5m R88A-CRKCOO05N
For 1,500-r/min Servomotors 10 m | R88A-CRKCO10N
For 1,000-r/min Servomotors

15m | R88A-CRKCO15N

[400 V] 20m | R88A-CRKCO020N
For 3,000-r/min Servomotors
For 2,000-r/min Servomotors
For 1,500-r/min Servomotors 40m | R88A-CRKCO40N
For 1,000-r/min Servomotors

30m | R88A-CRKCO30N

50 m | R88A-CRKCO50N
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2-3 Standard Model Tables

I Motor Power Cables (Global Non-Flexible Cables)

Model
SpRCERE For motor without For motor with brake
brake
[100 V and 200 V] 3m R88A-CAKAO003S (See note 1.)
\Ij\;)r 3,000-r/min Servomotors of 50 to 750 5m REBA-CAKAQDSS
10 m | R88A-CAKAO010S
15m | R88A-CAKAO015S
20m | R88A-CAKA020S
30m | R88A-CAKA030S
40 m | R88A-CAKA040S
50 m | R88A-CAKAO050S (£
[200 V] . 3m R88A-CAGB003S R88A-CAGB003B %
o 02 [sm | RaBACAGBO05S | R CAGBO0SS S
For 1,000-r/min Servomotors of 900 W 10 m | R88A-CAGB010S R88A-CAGB010B o
15m | R88A-CAGBO015S R88A-CAGBO015B <
20 m | R88A-CAGB020S R88A-CAGB020B %
30 m | R88A-CAGB030S R88A-CAGB030B )
40 m | R88A-CAGB040S R88A-CAGB040B %
50 m | R88A-CAGB050S R88A-CAGB050B o
[400 V] . 3m R88A-CAGB003S R88A-CAKF003B E{I
Esvrfi,ooo-r/mln Servomotors of 750 W to 2 5m RBBA-CAGBO05S RBBA-CAKFOOSE g
For 2,000-r/min Servomotors of 400Wto2 | 10 m | R88A-CAGB010S R88A-CAKF010B Q
E\é\i 1,000-r/min Servomotors of 900 W 15m | R88A-CAGBO15S R88A-CAKF015B 9
20m | R88A-CAGBO020S R88A-CAKF020B 3
30 m | R88A-CAGB030S R88A-CAKF030B g
40 m | R88A-CAGB040S R88A-CAKF040B (g
50 m | R88A-CAGB050S R88A-CAKF050B a
For 3,000-r/min Servomotors of 3to 5 kW |3 m R88A-CAGD003S R88A-CAGD003B
T Senomolrs o 1094 [Sm [ RooACAGDO0SS | ReeCAGDO0SS
kw 10 m | R88A-CAGDO010S R88A-CAGD010B
15m | R8BA-CAGDO015S R88A-CAGDO015B
20m | R88A-CAGD020S R88A-CAGD020B
30m | R88A-CAGDO030S R88A-CAGD030B
40 m | R88A-CAGD040S R88A-CAGD040B
50 m | R88A-CAGDO050S R88A-CAGDO050B
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Standard Models and External Dimensions

2-3 Standard Model Tables

Model

Specifications For motor without
brake

For 2,000-r/min Servomotors of 7.5 kW 3m R88A-CAGE003S -
For 1,000-r/min Servomotors of 6 kW 5m REBA-CAGEODSS i
10 m | R88A-CAGE010S -
15m R88A-CAGEO015S -

For motor with brake

20m | R88A-CAGEO020S -

30 m | R88A-CAGEOQ30S -
40 m | R88A-CAGE040S -
50 m | R88A-CAGEO050S -

Note 1.: Different connectors are used for the motor power and the brake on 100-V and 200-V, 3,000-r/
min Servomotors of 50 to 750 W and Servomotors of 6 to 15 kW. When using a Servomotor with
a brake, two cables are required: a Power Cable without Brake and a Brake Cable.

Note 2.: For non-flexible power cables for Servomotors of 11 or 15 kW, refer to 4-2 Wiring (P. 4-7) and
make your own cable.

I Brake Cables (Global Non-Flexible Cables)

Specifications Model
[100 V and 200 V] 3m R88A-CAKA003B
For 3,000-r/min Servomotors of 50 to 750 W 5m RB83A-CAKAOOSE
10 m | R88A-CAKAO010B
15m | R88A-CAKAO15B
20m | R88A-CAKA020B
30m | R88A-CAKA030B
40 m | R88A-CAKA040B
50 m | R88A-CAKAO050B
For 1,500-r/min Servomotors of 7.5 to 15 kW 3m R88A-CAGE003B
For 1,000-r/min Servomotors of 6 kW 5m RB83A-CAGEOOSE
10 m | R88A-CAGEO010B
15m | R88A-CAGEO15B
20m | R88A-CAGE020B
30m | R88A-CAGE030B
40 m | R88A-CAGE040B
50 m | R88A-CAGE050B
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2-3 Standard Model Tables

I Encoder Cables (Global Flexible Cables)

Specifications Model
[100 V and 200 V] 3m R88A-CRKAOO3CR
For 3,000-r/min Servomotors of 50 to 750 W
(for both absolute encoders and incremental encoders) 5m R88A-CRKAQO5CR
10 m | R88A-CRKAO010CR
15m | R88A-CRKAO015CR
20m | R88A-CRKA020CR
30 m | R88A-CRKAO30CR
40 m | R88A-CRKA040CR
50 m | R88A-CRKAO50CR
[100 V and 200 V] 3m R88A-CRKCO03NR
3,000-r/min Servomotors of 1.0 kW or more
For 2,000-r/min Servomotors 5m R88A-CRKCOO05NR
For 1,500-r/min Servomotors 10 m | R88A-CRKCO10NR
For 1,000-r/min Servomotors
15m | R88A-CRKCO015NR
[400 V] 20m | R88A-CRKCO020NR
For 3,000-r/min Servomotors
For 2,000-r/min Servomotors 30m | R88A-CRKCO30NR
For 1,500-r/min Servomotors 40 m R88A-CRKC040NR
For 1,000-r/min Servomotors
50 m | R88A-CRKCO0O50NR
I Motor Power Cables (Global Flexible Cables)
Model

Specifications

For motor without
brake

For motor with brake

[100 V and 200 V] 3m R88A-CAKAO03SR
For 3,000-r/min Servomotors of 50 to 5m RBBA-CAKAOOSSR
750 W
10 m | R88A-CAKAO10SR
15m | R88A-CAKAO15SR
(See note 1))
20m | R88A-CAKAO20SR
30m | R88A-CAKAO30SR
40 m | R88A-CAKAD40SR
50 m | R88A-CAKAO50SR
[200 V] 3m R88A-CAGBO03SR R88A-CAGBO03BR
For 3,000-r/min Servomotors of 1 to 2 kW
For 2,000-r/min Servomotors of 1 to 2 kW 5m R88A-CAGBOOSSR RBBA-CAGBOOSBR
For 1,000-r/min Servomotors of 900 W 10m | R88A-CAGB010SR R88A-CAGB010BR
15m | R88A-CAGBO015SR R88A-CAGBO015BR
20m | R88A-CAGB020SR R88A-CAGB020BR
30m | R88A-CAGBO30SR R88A-CAGBO0O30BR
40 m | R88A-CAGBO040SR R88A-CAGB040BR
50 m | R88A-CAGBO50SR R88A-CAGBO50BR
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2-3 Standard Model Tables

Model
SpEEiEons el e For motor with brake
brake
[400 V] 3m R88A-CAGBO0O03SR R88A-CAKF003BR
;iurv\:;,,ooo-r/ min Servomotors of 780 W to I R g A-CAGBOOSSR | REBA-CAKFO05BR
For 2,000-r/min Servomotors of 400W1to |10 m | R88A-CAGB0O10SR R88A-CAKF010BR
|2:c|J(rV\:I/.,OOO-r/min Servomotors of 900 W 15m | R88A-CAGBO015SR R88A-CAKF015BR
20m | R88A-CAGB020SR R88A-CAKF020BR
30m | R88A-CAGBO30SR R88A-CAKF030BR
40 m | R88A-CAGB040SR R88A-CAKF040BR
50 m | R88A-CAGBO50SR R88A-CAKFO50BR
For 3,000-r/min Servomotors of 3to 5 kW |3 m R88A-CAGDO003SR R88A-CAGDO003BR
B e 310K [ | ReBACAGDOOSSR | ROBACAGDOOSS
4.5 kw 10 m | R88A-CAGDO010SR R88A-CAGD010BR
15m | R88A-CAGDO015SR R88A-CAGDO015BR
20 m | R88A-CAGD020SR R88A-CAGD020BR
30 m | R88A-CAGDO30SR R88A-CAGDO030BR
40 m | R88A-CAGDO040SR R88A-CAGD040BR
50m | R88A-CAGDO50SR R88A-CAGDO050BR

Standard Models and External Dimensions

Note 1.: Different connectors are used for the motor power and the brake on 100-V and 200-V, 3,000-r/
min Servomotors of 50 to 750 W and Servomotors of 6 to 15 kW. When using a Servomotor with
a brake, two cables are required: a Power Cable without Brake and a Brake Cable.

Note 2.: For flexible power cables for Servomotors of 11 to 15 kW, refer to 4-2 Wiring (P. 4-7) and make
your own cable.
For flexible power cables for Servomotors of 6 to 7.5 kW, refer to Motor Power Cable
Specifications on page 3-100 and make your own power cable.

I Brake Cables (Global Flexible Cables)

Specifications Model
[100 V and 200 V] 3m R88A-CAKAO03BR
For 3,000-r/min Servomotors of 50 to 750 W 5m RBBA-CAKAOOSER
10 m | R88A-CAKAO010BR
15m | R88A-CAKAO15BR
20m | R88A-CAKAO020BR

30 m | R88A-CAKAO30BR

40 m | R88A-CAKA040BR
50 m | R88A-CAKAO50BR

Note: For flexible brake cables for Servomotors of 6 to 15 kW, refer to 3-4 Cable and
Connector Specifications and make your own brake cable.
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2-3 Standard Model Tables

I Absolute Encoder Battery Cables

Specifications

Model

Absolute Encoder Battery Cable (battery not supplied) 0.3m

R88A-CRGDOR3C

Absolute Encoder Battery Cable (R88A-BATO01G battery x 1 supplied) | 0.3 m

R88A-CRGDOR3C-BS

I Absolute Encoder Backup Battery

Specifications

Model

2,000 mAsh 3.6 V

R88A-BAT01G

I Analog Monitor Cable

Specifications

Model

Analog monitor cable

R88A-CMKO001S

I Connectors

Specifications

Model

Motor connector for encoder cable

[100 V and 200 V]
For 3,000-r/min of 50 to 750 W

R88A-CNKO2R

[100 V and 200 V]

For 3,000-r/min of 1 to 5 kW
For 2,000 r/min, 1,000 r/min
[400 V]

For 3,000 r/min, 2,000 r/min and
1,000 r/min

R88A-CNKO4R

Control 1/0O connector (CN1)

R88A-CNU11C

Encoder connector (CN2)

R88A-CNWO1R
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External encoder connector (CN4)

R88A-CNK41L

Safety connector (CN8)

R88A-CNK81S

Power cable connector (for 750 W max.)

R88A-CNK11A

Brake cable connector (for 750 W max.)

R88A-CNK11B
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Standard Models and External Dimensions

2-3 Standard Model Tables

I Servo Relay Units (for CN1)

Specifications Model

Servo Relay Unit For CS1IW-NC113/-NC133 XW2B-20J6-1B
For CJ1IW-NC113/-NC133
For C200HW-NC113

For CS1W-NC213/-NC413/-NC233/-NC433 XW2B-40J6-2B
For CJ1IW-NC213/-NC413/-NC233/-NC433
For C200HW-NC213/-NC413

For CJ1M-CPU21/-CPU22/-CPU23 XW2B-20J6-8A
XW2B-40J6-9A
For COM1-CPU43-V1 XW2B-20J6-3B

For CQM1H-PLB21

I Servo Relay Unit Cables for Servo Drives

Specifications Model

Servo Drive cables | For CS1IW-NC113/-NC133, CJIW-NC113/- |1m | XW2Z-100J-B25
NC133, C200HW-NC113 (XW2B-20J6-1B)

For CS1W-NC213/-NC413/-NC233/-NC433, XW22-200-B25
CJ1W-NC213/-NC413/-NC233/-NC433,
C200HW-NC213/-NC413 (XW2B-40J6-2B)  [2M
For CQM1-CPU43-V1 or CQM1H-PLB21
(XW2B-20J6-3B)

For CJIM-CPU21/-CPU22/-CPU23 1m XW2Z7-100J-B31
(XW2B-20J6-8A/XW2B-40J6-9A) om XW2Z-200J-B31

Note: Do not use a Servo Relay Unit Cable for line receiver inputs (+CWLD: CN1 pin 44,
-CWLD: CN1 pin 45, +CCWLD: CN1 pin 46, -CCWLD: CN1 pin 47).
Use a General-purpose Control Cable (R88A-CPGLIS) and prepare wiring suited for the
controller to be connected.
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2-3 Standard Model Tables

I Servo Relay Unit Cables for Position Control Units

Specifications

Model

Position Control Unit

For CQM1H-PLB21 (XW2B-20J6-3B) 0.5m | XW2Z-050J-A3
1m | XW2Z-100J-A3
For CS1IW-NC113, C200HW-NC113 (XW2B- 0.5m | XW2Z-050J-A6
20J6-1B) 1m | XW2Z-100J-A6
For CS1W-NC213/-NC413, C200HW-NC213/- | 0.5m | XW2Z-050J-A7
NC413 (XW2B-20J6-2B) T [ XW22-100JA7
For CS1W-NC133 (XW2B-20J6-1B) 0.5m | XW2Z-050J-A10
1m | XW2Z-100J-A10
For CS1W-NC233/-NC433 (XW2B-20J6-2B) 0.5m | XW2Z-050J-A11
1m | XW2Z-100J-A11
cables For CJIW-NC113 (XW2B-20J6-1B) 0.5m | XW2Z-050J-A14
1m | XW2Z-100J-A14
For CJ1W-NC213/-NC413 (XW2B-20J6-2B) 0.5m | XW2Z-050J-A15
1m | XW2Z-100J-A15
For CJ1W-NC133 (XW2B-20J6-1B) 0.5m | XW2Z-050J-A18
1m | XW2Z-100J-A18
For CJ1W-NC233/-NC433 (XW2B-20J6-2B) 0.5m | XW2Z-050J-A19
1m | XW2Z-100J-A19
For CJ1M-CPU21/-CPU22/-CPU23 (XW2B- 0.5m | XW2Z-050J-A33
20J6-8A/XW2B-40J6-9A) Tm | XW22-100J.A33

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model Tables

I Control Cables

Specifications Model

Specified cables for Position Control Unit 1m XW2Z-100J-G9

(line-driver output for 1 axis)
CJ1W-NC234/-NC434 5m XW2Z-5003-G9
10m XW2Z-10MJ-G9

Specified cables for Position Control Unit 1m XW27-100J-G13

(open collector output for 1 axis)
CJ1W-NC214/-NC414 3m XW2Z-3003-G13

Specified cables for Position Control Unit 1m XW2Z-100J-G1

(line-driver output for 2 axes)
CJ1W-NC234/-NC434 5m XW2Z-500J-G1
10m XW2Z-10MJ-G1

Specified cables for Position Control Unit 1m XW2Z-100J-G5

(open collector output for 2 axes)
CJ1W-NC214/-NC414 3m XW2Z-3003-G5

Specified cables for Motion Control Unit (for 1 axis) 1m R88A-CPG001M1
CS1W-MC221-V1/-MC421-V1 om RB8A-CPGO0ZML
3m R88A-CPG003M1
5m R88A-CPG0O05M1

Specified cables for Motion Control Unit (for 2 axes) 1m R88A-CPG001M2
CS1W-MC221-V1/-MC421-V1 om RB3A-CPGO02M2

3m R88A-CPG003M2
5m R88A-CPG005M2

General control cables (with connector on one end) 1m R88A-CPGO001S
2m R88A-CPG002S

Connector-terminal block cables 1m XW2Z-100J-B24
2m XW2Z-200J-B24

Connector-terminal block M3 screw and for pin XW2B-50G4
terminals

M3.5 screw and for fork/ XW2B-50G5
round terminals

M3 screw and for fork/round XW2D-50G6

terminals
I External Regeneration Resistors
Specifications Model
Regeneration process capacity: 20 W, 50 Q (with 150°C thermal sensor) R88A-RR08050S

Regeneration process capacity: 20 W, 100 Q (with 150°C thermal sensor) R88A-RR080100S

Regeneration process capacity: 70 W, 47 Q (with 150°C thermal sensor) R88A-RR22047S1

Regeneration process capacity: 180 W, 20 Q (with 200°C thermal sensor) R88A-RR50020S
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2-3 Standard Model Tables

I Mounting Brackets (L-Brackets for Rack Mounting)

Specifications Model
R88D-KTA5L/-KTO1L/-KTO1H/-KTO2H R88A-TKO1K
R88D-KTO02L/-KT04H R88A-TK0O2K
R88D-KT04L/-KTO8H R88A-TKO3K
R88D-KT10H/-KT15H/-KTO6F/-KT10F/-KT15F R88A-TK04K

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

2-24

suolIsuaWI [eulalXg pue S|SpoN piepuels H



H

Standard Models and External Dimensions

2-4 External and Mounting Dimensions

2-4 External and Mounting Dimensions

Servo Drive Dimensions

Single-phase 100 VAC: R88D-KTA5L/-KTO1L (50 to 100 W)
Single-phase/3-phase 200 VAC: R88D-KT01H/-KT02H (100 to 200 W)

2-25

Wall Mounting

External dimensions

40

70

Mounting dimensions

130

150

2-M4
il T
! A
Ex/
_ A
=l
Ny =" o
g R 3 3
R Y
e
( r v
L ﬁ;ﬁ
/;'/‘Qh Il HEHHEm I e
// 6 | | 28 _
©
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2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

40

5.2

70

Mounting dimensions

130

R26

150
170
180

&H

i

S

y—

19.5
| 25
8 2-M4
»Tf
A
L./
] o
- ~
_ - Rectangular
hole
HE e ,
N 6
w [
J 2.5 (42)*

* Rectangular hole dimensions are reference values.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Single-phase/3-phase 100 VAC: R88D-KT02L (200 W)
Single-phase/3-phase 200 VAC: R88D-KT04H (400 W)

Wall Mounting

External dimensions

55 70

130

150
o
7
p o

=a

Front Mounting (Using Front Mounting Brackets)

External dimensions

55 70

|-
47
|7
5.2
oe g
og @ =
[mi[=) e
oe/|[Te] i
= 38| o
_ oo
[E[& R
s
B[S ! [V
oo/l |'F [ v
ol -= i
D
® 1
R2.6 P
s
N, \
U ] /1
5.2 N
7

2-27

130

19.5

2.5
=

Mounting dimensions

150
140

Mounting dimensions

8 2-M4

I

2-M4

170

Rectangular
hole

(158)*

b

(67

* Rectangular hole dimensions are reference values.
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2-4 External and Mounting Dimensions

Single-phase/3-phase 100 VAC: R88D-KTO04L (400 W)
Single-phase/3-phase 200 VAC: R88D-KT08H (750 W)

Wall Mounting
External dimensions Mounting dimensions
65 = B 70 . 170
4
- 2-M4
1 I r{
=
gl /7 .
A y 8 3
S
i
/’ ( L
L\J} - 7:
//'/'/) iﬂ I
// 75| 50
WJ 65

Front Mounting (Using Front Mounting Brackets)

External dimensions Mounting dimensions
65 4 70 _ 170
40 19.5 4
20 .25 M4
$5.2 21 /

— = [—

— y Y

[_/

Rectangular
hole

150
170
180
RS
\\
el
:@i 1 b
I 1
170
(158)*

N . %
e llini )
R2.6 ; Yo Loy 7[6
[/ I @
v 2.5
WJ 44 (67)*

* Rectangular hole dimensions are reference values.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

I Single-phase/3-phase 200 VAC: R88D-KT10H/-KT15H (900 W to 1.5 kW)

Wall Mounting

External dimensions

70 170
86 4

150
NN

Front Mounting (Using Front Mounting Brackets)

External dimensions

86

85
. 60 - 70 170

10_ 40

-ﬁ
Sk //F
i
7
|
i s

Mounting dimensions

2-M4

il

-
@

150
140

A

8.5 70

Mounting dimensions

4-M4

L

Rectangular
hole

170
(158)*

(88)

* Rectangular hole dimensions are reference values.
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2-4 External and Mounting Dimensions

I 3-phase 200 VAC: R88D-KT20H (2 kW)

Wall Mounting

External dimensions

86
85

175 50 10 1935
425 $5.2
R2.6 52| / |5.2 R2.6 35
W g = ' I

168
188
198

res | Jlsz

17.5

Mounting dimensions

25 6-M4

168
188

o o
185 a0 o

86

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 2-30

suolIsuaWI [eulalXg pue S|SpoN piepuels H



H

Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

17.5 - 50
425 $5.2
% w_g égz /st
~— I

Q| o
©| O &
| - -
< ‘ l‘
= g f y U
Res 1 lls2 |\ | 52 Ras
42.5 =
175| o le 50 |

Mounting dimensions

25, 6-M4
[ & 657[

I
g Rectangular 2
= hole =
61 &

19.5 == 50

- (88)*

* Rectangular hole dimensions are reference values.

2-31

70

193.5

30.7_
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2-4 External and Mounting Dimensions

I 3-phase 200 VAC: R88D-KT30H/-KT50H (3 to 5 kW)

Wall Mounting

External dimensions

130 70 212
15 . 100
65 05.2
R2.6 5.2 5.2 R2.6 o3
B S i /e b S
Z ks |
—19 =

ol O] O
N < WO
N N N
@ @]
7‘@ ] NS !
Y AIED 52 ]\ Ras
65 $5.2
15 100
Mounting dimensions
50 6-M4
B gl@'ﬁ‘
1 r 7
o ‘ ‘ o
NI S
b
& & L
lQ‘A 100 -
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

130 70 212 N
15 100
65 $5.2 407
R2.6 5.2 5.2 R2.6 ol 25
N e v et
7z L4
‘ 7%
ol O O
N <| W
N[ N N
@16
*.
R2.6/Zﬂ<5—'2 52,1\ _r2s
65 $5.2
15 100
Mounting dimensions
6-M4

(228)*

)

.

Rectangular

240

hole
D (&)
léi 100
(132)*

* Rectangular hole dimensions are reference values.
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2-4 External and Mounting Dimensions

I 3-phase 200 VAC: R88D-KT75H (7.5 kW)

Wall Mounting

External dimensions

233

70

334

3.5

el 71
0 . 0 .. .l2
210 1
R26| 452 | R26|I%5s
e f \
®
S
1<y ®
I o
ﬂ % i i
R26 |52 | \R2.6 |\R2H/|
. 210 5.2 1
0 . 90 ,l|..l26
. % .7
Mounting dimensions
45 10-M4
J; o $ % A -

N

220

235
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

233

90 - 71

90 90

26

210

5.2
R26| 952 | R26| /Ko

70 334
25

L

220

[[{]1]]

—

235

250

N
R
5 ,
T

| ! |
IR

¢
>
Lo
=

R26 | 052 | \R26 |\R26

11

26

Mounting dimensions

45

. .

25

10-M4

235

g Rectangular
hole
& < & © &
27.8| 180 |
T 1
(235)

* Rectangular hole dimensions are reference values.

2-35

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



2-4 External and Mounting Dimensions

I 3-phase 200 VAC: R88D-KT150H (15 kW)

Wall Mounting

External dimensions

261

231
o7 7 130.5
A 5
~
@ ER=ES
@
L N
88
ol ol
@1 [@ @] @A

R3.5

231

R3.5

30.5

Mounting dimensions

261

200

30.5

4-M6

69/ i
]

435
450

70 ‘ 270
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

I 3-phase 400 VAC: R88D-KTO06F/-KT10F/-KT15F (600 W to 1.5 kW)

Wall Mounting
External dimensions Mounting dimensions
70 170
92 _ 4
2-M4
L S - SH—
I
o
/:: | H
T
i T
7:1_Lﬁ% ¥ | 9 = !
U 145/ | 70
- o -
Front Mounting (Using Front Mounting Brackets)
External dimensions Mounting dimensions
92
170
91 _ 70 .
60 19.5 4
10 ) 4-M4
$5.2 .40 g $5.2 15’ /
o | & "
- T
=
I
g =
| —
I
] =
ololol 1 = £ o
IS = § Rectangular 5
| = ~ hole
= =
TR s =
‘ =
I
/:;:uﬁiﬂ | B ¥
Loy "// 6 |
ol ] rv U
R2.6 ‘ 1 J T 18| 40
5.2 | 5.2 2.5
10| | 40 (94)*

* Rectangular hole dimensions are reference values.
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2-4 External and Mounting Dimensions

I 3-phase 400 VAC: R88D-KT20F (2 kW)

Wall Mounting
External dimensions Mounting dimensions
- 94
85
175 50
425 o $5.2 . 70 193.5 .15

5.2 6-M4

g 8 g g g
R2.6 L ‘
il e o ol —1
52 e 265 50
: ! £ $5.2
175 50
94
Front Mounting (Using Front Mounting Brackets)
External dimensions Mounting dimensions
94
85 70 _ 193.5
17.5 - 50
425 $5.2 ' 30.7
5.2 i 5.2 2.5 6-M4
oV T =
b ] I 1
_—
m/
© g & Rectangular
N 3 hole 8
R2.6 i
6l ©
R2.6
52| | 57 e s T 275 | 50
17.5 -

(96)*
* Rectangular hole dimensions are reference values.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

I 3-phase 400 VAC: R88D-KT30F/-KT50F (3 to 5 kW)

Wall Mounting
External dimensions Mounting dimensions
130
15 100 212 3 50 64
- 65 $5.2 ¥
5.2 5.2 ® @ & 1
T S S
®
8 g
o o N N
NI
° . -
L 23 ®
R2.6
i %, = 15|, 100
1T "
:ﬁ_iz 52,/ > \R2.6 130
-l 65 $5.2
15 100
Front Mounting (Using Front Mounting Brackets)
External dimensions Mounting dimensions
130 e 70 212 _ o.Ma
15 100 50 -
65 5.2 ‘ 40.7 i i s
2 5.2 2.5 L
T/ . T !
y 7 it s L
8 Rectangular S
g B hole
N| N N
) i
6 @
R2.6 ® 16
\ﬁ ‘%i g > 100
:ﬁ_&LZ 52, ]| R2:6 25, (132)*
_ 65 | $5.2
15, | 100

* Rectangular hole dimensions are reference values.
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2-4 External and Mounting Dimensions

I 3-phase 400 VAC: R88D-KT75F (7.5 kW)

Wall Mounting

External dimensions

233

334

L ]
LU

90 71
90 20 26
‘ 210 - T 11
5.
F R26| 52 | R26|/Ro¢
aA 4 & J—
®
§ 88
1<) e
gg[ ® [®]
(A R A 2 {
R26 | 052 | \R2.:6|\R25
210 5.2 11
90 90 26
90 |, 7
Mounting dimensions
45 10-M4
£ <L & & -
3 - - ]
Q &
N N

- e -
27 180

233
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

233
20 71
N .. 0 .. .l2 234
210 11 a5
R26|¢5.2 | R26 4’%5_6 ]
s S g Y
*
I I
®
o W O
S & &
Lol ® L J
®
| rmw LT
(A X A & =
R26 | 052 | \R2.6|\R2:8 .25
l 210 | 52 11
0 |, %0 |, .12
0 |, 7
Mounting dimensions
45 10-M4
L N4 & -
— £
3 o
ﬁ N

© A @ &
27 8| 180
T

(235)*

%

* Rectangular hole dimensions are reference values.
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2-4 External and Mounting Dimensions

I 3-phase 400 VAC: R88D-KT150F (15 kW)

Wall Mounting

External dimensions

261

231
97 7 30.5 70 ; 270
2
&) @
@
\
\
\
L J
& |
° | g3 |
\
\
Fol Fol
' \
\
\
[@] [@ @] EFRS; \
R3.5 R3.5 305
231
Mounting dimensions
261
200 30.5
4-M6

435
450
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Servomotor Dimensions

I 3,000-r/min Servomotors (100 V and 200 V)

50 W/100 W (without Brake)
R88M-K05030H (-S2)/-K10030L (-S2)
R88M-K05030T (-S2)/-K10030S (-S2)

Encoder connector
Motor connector

40x40
LL 25 (Shaft end specifications with key and tap)
s LM T
1’ H [/ 25,
2] Iy oy Al 6 3 j— 125 w309
2 é #r% I#a R3.7 ‘ - Ejﬁ' m¢ H (Key groove P9)
SN | — o) 3 .
2.] = !
L N % R \7; Sl \M3 (depth 6)
74 1.5 min. =
A - o ‘F ””””
L) Boss insertion position
(only for the ones with oil seal)
Dimensions (mm)
Model
LL LM LN
R88M-K05030[] 72 48 23
R88M-K10030[] 92 68 43

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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2-4 External and Mounting Dimensions

50 W/100 W (with Brake)
R88M-K05030H-B (S2)/-K10030L-B (S2)
R88M-K05030T-B (S2)/-K10030S-B (S2)

Encoder connector
Brake connector
Motor connector

LL 25 40x40 (Shaft end specifications
with key and tap)

25
14

3h9

46.6
: L.
mil
T
i
L
LT
1
1
LI
TMT
| fo
foo
8
~

- = Ej& m¢ - (Key groove P9)
T 2 I = Eam—— 1_
LN ] = ~ gT M3 (depth 6)
[=]
g
(( L) 1.5 min.
Boss insertion position
(only for the ones with oil seal)
Dimensions (mm)
Model
LL LM LN
R88M-K05030( ]-Bx 102 78 23
R88M-K10030[]-Bx 122 98 43

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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Standard Models and External Dimensions

2-4 External and Mounting D

imensions

200 W/400 W (without Brake)
R88M-K20030[] (-S2)/-K40030] (-S2)
R88M-K20030L] (-52)/-K40030L] (-S2)

Encoder connector
L Motor connector

30 60x60
— - LM -
}l }(}513 6.5 3 f_ - j \L
ol 1 q .y ( E'_J:Z]%%
5| [ I O)5
O ! g © 2l
! = (@
2 2
d | ¢
a | I8 min. o —— g
Boss insertion position
(only for the ones with oil seal)
Dimensions (mm)
Model
LL LM S
R88M-K20030[] 79.5 56.5 11
R88M-K40030[] 99 76 14

(Shaft end specifications

22.5 (400 W)

30,
i

(Key groove P9)

M4, depth 8 (200 W)
MS, depth 10 (400 W)

4-94.5 with key and tap)
20 (200 W)
25¢400W) =% 4h9 (200
18 (200 W) § § 5h9 EAOO \V\A/)/)
rery

8.5
11

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.

200 W/400 W (with Brake)

R88M-K20030[1-B (S2)/-K40030-B (S2)
R88M-K20030[1-B (S2)/-K40030-B (S2)

Encoder connector
Brake connector

Motor connector

LL 30 60x60
] 4-g4.5
V4 o 6.5 3 I— (Shaft end specifications with key and tap)
i e F"T/Aﬁ [l
L e e . 2Em
0 T g [ e0 BV W)
o q ° @ Hi 18 (200 W) § § éﬂg 888 W§
( 0 3 [y 225000 S ey groove o)
= , depth 8 (200
: @ o R e G
=
G r
1.5 min. )g@_
Boss insertion position
(only for the ones with oil seal)
Dimensions (mm)
Model
LL LM S
R88M-K20030[1-BL1 116 93 11
R88M-K40030(1-B[] 135.5 1125 14

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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2-4 External and Mounting Dimensions

750 W (without Brake)
R88M-K75030H (-S2)
R88M-K75030T (-S2)

Encoder connector
Motor connector

(Shaft end specifications with key and tap)

6h9

5.5,

1

M5 (depth 10)

(Shaft end specifications
with key and tap)

6

6h9

35
\é
gg

M5 (depth 10)

112.2 35
86.2 80x80
*,.7.{ a -~ 8 3 —
i AR ) 4-¢6
|r i ;___8 o ] .
R i fﬁf%—x o>
t 0)
o q_d i ‘5/
(- 0
fa
% N %
“ , 2
. [O o
Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
750 W (with Brake)
R88M-K75030H-B (S2)
R88M-K75030T-B (S2)
Encoder connector
Brake connector
Motor connector
148.2 35
122.2
B R . 8 3
G /5
o Q4 ‘ S
°lq 1@ O
55
7/ \
q O @ &

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the

end of the model number.

Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

1 kW/1.5 kW/2 kW (without Brake)
R88M-K1KO030H (-S2)/-K1K530H (-S2)/-K2K030H (-S2)
R88M-K1K030T (-S2)/-K1K530T (-S2)/-K2K030T (-S2)

1 KW/1.5 KW/2 KW (with Brake)
R88M-K1K030H-B (S2)/-K1K530H-B (S2)/-K2K030H-B (S2)
R88M-K1K030T-B (S2)/-K1K530T-B (S2)/-K2K030T-B (S2)

Motor and brake

LL 55
connector M
Encoder KB2 100%100 (Shaft end specifications with key and tap)
connector S 55

. KB1
:L‘ 45
Y Lo E% 4-09 42 | M3, through
y , throug 6h9

=} X \;3’5 ] 0
w }2} W £ “‘l ©
T

| 313 4 \M5 (depth 12)
: i B X

101
Y

60
|
$19h6

$95h7

919h6
5

$95h7

- Dimensions (mm)

LL LM KB1 KB2
R88M-K1K030[] 141 97 66 119
R88M-K1K530[] 159.5 1155 845 137.5
R88M-K2K030[] 178.5 134.5 103.5 156.5
R88M-K1K030[]-B[] 168 124 66 146
R88M-K1K530[]-BL] 186.5 142.5 84.5 164.5
R88M-K2K030[1-B[] 205.5 161.5 103.5 183.5

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

3 kW (without Brake)
R88M-K3K030H (-S2)

R88M-K3K030T (-S2)

3 kKW (with Brake)
R88M-K3K030H-B (S2)

R88M-K3K030T-B (S2)

Motor and brake LL 55
connector LM
Encoder Kb2 12 120x120 (Shaft end specifications with key and tap)
connector N 55
B J—ALK v | s Igé a5
et Sa p— 4-69 5 41 M3, through 8ho
—
o T gl % NC Il TR Ry
i Sy N\ =&
S = —
3 — S i
= s I 5 (depth 12)
/ \ . M5 (depth 12
| i KL_@_/ e
Dimensions (mm)
Model
LL LM KB2
R88M-K3K030[] 190 146 168
R88M-K3K030[I-B[] 215 171 193

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

4 kW/5 kW (without Brake)
R88M-K4K030H (-S2)/-K5K030H (-S2)

R88M-K4K030T (-S2)/-K5K030T (-S2)

4 kW/5 kW (with Brake)
R88M-K4K030H-B (S2)/-K5K030H-B (S2)
R88M-K4K030T-B (S2)/-K5K030T-B (S2)

Motor and brake LL 65

connector LM (Shaft end specifications with key and tap)
Encoder igi 130x130
connector ™l 65
_ 12 6 55
g ’\x | - @é 4-99 51 M3, through 8h9
o g 109 el o
o H— N A AV N Ni ’\¢
s L — B ’E
= E 5 ;
— —
g < ~4l65 < T M8 (depth 20)
i | & o
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K030[] 208 164 127 186
R88M-K5K030[] 243 199 162 221
R88M-K4K030[1-BL] 236 192 127 214
R88M-K5K030[1-B[] 271 227 162 249

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

I 3,000-r/min Servomotors (400 V)

750 W/1 kW/1.5 kW/2 kW (without Brake)
R88M-K75030F (-S2)/-K1K030F (-S2)/-K1K530F (-S2)/-K2K030F (-S2)
R88M-K75030C (-S2)/-K1K030C (-S2)/-K1K530C (-S2)/-K2K030C (-S2)

750 W/1 kW/1.5 kW/2 kW (with Brake)
R88M-K75030F-B (S2)/-K1K030F-B (S2)/-K1K530F-B (S2)/-K2K030F-B (S2)
R88M-K75030C-B (S2)/-K1K030C-B (S2)/-K1K530C-B (S2)/-K2K030C-B (S2)

Motor and brake LL 55
connector LM
KB2 e .
Encoder KBL 100x100 (Shaft end specifications with key and tap)
connector N o5
2 ’LJ\ 10, |3 — 45
<
5¢ ™
=S| Tz 4-69 42 | M3, through
32 . & e —_—
£5| 8 n 5 ~ 5 5 <o¢
g8 -y =1l 12 -
— A — 14— | § § _ *
5 2
g w% \MS5 (depth 12)
B O
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K75030[] 1315 87.5 56.5 109.5
R88M-K1K030[] 141 97 66 119
R88M-K1K530[] 159.5 115.5 84.5 137.5
R88M-K2K030[] 178.5 134.5 103.5 156.5
R88M-K75030[1-B[] 158.5 114.5 53.5 136.5
R88M-K1K030[1-B[] 168 124 63 146
R88M-K1K530[1-B[] 186.5 142.5 81.5 164.5
R88M-K2K030[]-B[] 205.5 161.5 100.5 183.5

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

3 kW (without Brake)

R88M-K3K030F (-S2)
R88M-K3K030C (-S2)

3 kW (with Brake)

R88M-K3K030F-B (S2)
R88M-K3K030C-B (S2)

Motor and brake LL 55

connector LM

Encoder KB2 - 120x120 (Shaft end specifications with key and tap)
connector =N =

<

113

60
$22h6
18

] -
$22h6
/

110h7

—

N~
£
S }
94
M5 (depth 12)

T

T

i

2 3 45
N 4-69 41 3, through 8ho
( o2
8 y ;/ ~
N : t
4 7
— S

Dimensions (mm)
Model
LL LM KB2
R88M-K3K030[l 190 146 168
R88M-K3K030[J-BL] 215 171 193

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

4 kW/5 kW (without Brake)
R88M-K4KO030F (-S2)/-K5K030F (-S2)
R88M-K4K030C (-S2)/-K5K030C (-S2)

4 KW/5 KW (with Brake)

R88M-K4K030F-B (S2)/-K5K030F-B (S2)
R88M-K4K030C-B (S2)/-K5K030C-B (S2)

Motor and brake

connector

Encoder

connector

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

LL

65

118

M (Shaft end specifications with key and tap)
KB2 130x130
N KB1 65
12 6 55
\%l 4-¢9 51 M3, through 8h9
L © [
a = AD ©
g H= iz‘l ‘ﬁx/ﬂ'/izgi ~
2 —+ 13 &
‘ 3 . ~465 +\ 8 (depth 20)
i | & °
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K030L] 208 164 127 186
R88M-K5K030[] 243 199 162 221
R88M-K4K030[1-B[] 236 192 127 214
R88M-K5K030[]-B[] 271 227 162 249

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

I 1,500-r/min and 2,000-r/min Servomotors (200 V)

1 kW/1.5 kW/2 kW/3 kW (without Brake)
R88M-K1K020H (-S2)/-K1K520H (-S2)/-K2K020H (-S2)/-K3K020H (-S2)
R88M-K1K020T (-S2)/-K1K520T (-S2)/-K2K020T (-S2)/-K3K020T (-S2)

1 kW/1.5 kW/2 kW/3 kW (with Brake)
R88M-K1K020H-B (S2)/-K1K520H-B (S2)/-K2K020H-B (S2)/-K3K020H-B (S2)
R88M-K1K020T-B (S2)/-K1K520T-B (S2)/-K2K020T-B (S2)/-K3K020T-B (S2)

Motor and brake

connector LL LR (Shaft end specifications with key and tap)
LM y LR
Encoder KBo . 130430 45 (1.0 to 2.0 kW)
connector Bl 55 (3.0 kW)
B S 2 |6 41 (1.0 t0 2.0 KW)
= E 51 (3.0 kW)
3 E \ 4-¢9 M3, through aho
oo L= © ® NG ©
—Am — = - <
el LE ==L PP
: : ¥ H— § — a X~
—_— 2 $165 E i MS, depth 12 (1.0 to 2.0 kW)
i ?\@ @ b= M8, depth 20 (3.0 kw)
EN
Dimensions (mm)
Model
LL LR LM S KB1 KB2
R88M-K1K020[] 138 55 94 22 60 116
R88M-K1K520[] 155.5 55 1115 22 77.5 133.5
R88M-K2K020[] 173 55 129 22 95 151
R88M-K3K020[] 208 65 164 24 127 186
R88M-K1K020[J-BL] 166 55 122 22 60 144
R88M-K1K520[]-BL] 183.5 55 139.5 22 77.5 161.5
R88M-K2K020[]-B[] 201 55 157 22 95 179
R88M-K3K020[1-B[] 236 65 192 24 127 214

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 Exter

nal and Mounting Dimensions

4 kW/5 kW (without Brake)
R88M-K4K020H (-S2)/-K5K020H (-S2)

R88M-K4K020T (-S2)/-K5K020T (-S2)

4 KW/5 kW (with Brake)
R88M-K4K020H-B (S2)/-K5K020H-B (S2)

R88M-K4K020T-B (S2)/-K5K020T-B (S2)

Motor and brake

connector

Encoder
connector

140

LL 70
LM
\ KB2 176x176 (Shaft end specifications with key and tap)
N KB1
70
18, | 3.2 é% 55
50
@X47¢l3.5 M3, through
q — 9 > :
& 2
Thin, - N A K Nel 10h9
8{ E % r~ ¥ 8~ @,
® == & ‘
3 s 8¢@{
E 2 =8 M12 (depth 25
o 5 B |
0
i - /< @ 9 2 \{0
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K020[] 177 133 96 155
R88M-K5K020[] 196 152 115 174
R88M-K4K020[1-B[] 206 162 96 184
R88M-K5K020[1-B[] 225 181 115 203

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

7.5 KW (without Brake)

R88M-K7K515T (-S2)

7.5 kW (with Brake)

R88M-K7K515T-B (S2)

Motor

connector Brake connector
(for model with brake only)
Encoder LL LR 176 x 176
connector [« 44 I|Z’I\3A2
KB1
L3L2
Nl .
L &4 ‘ / o (Shaft end specifications with key and tap)
I 110 J] F&ﬁﬁé?%&' 24| 3.2 4-013.5 LR
| | | 90
3 H — > 45| M4, through12hg
o ITEE = (Key groove P9)
Ci = : = 2
I o === - Jof & o
L = o & N o
=i 9 = g3 &5
| 2 min. 200 © M16
d Boss insertion position <@ (depth 32 min.)
4 = = @
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2 L3
R88M-K7K515TL] 312 113 268 42 219 290 117.5 | 117.5 | 149
R88M-K7K515T-B[] 337 113 293 42 253 315 117.5 | 152.5 | 183

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the

end of the model n

umber.

Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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2-4 External and Mounting Dimensions

11 kW/15 kW (without Brake)
R88M-K11KO015T (-S2)/-K15K015T (-S2)

11 kW/15 KW (with Brake)
R88M-K11K015T-B (S2)/R88M-K15K015T-B (S2)

Motor Brake connector
connector (for model with brake only)
LL LR 220 x 220
Encoder 4 LM
connector KB2K81 57 57
110 L3 ‘
L2
e | 4 L1
TR NN 4-013.5
&ﬁﬁ% b 32.1.4 (Shaft end specifications with key and tap)
0 il il b LR
g H ' §< 9g
— 2] 9045 M5
T . ; hroua 16h9
2 ,i% E T A 262 > throughh S (Key groove P9)
= o o 5 TN
= 53 583
RN 235 ! o 9% \ § §20
L : E I - <@ @ (depth 40 min.)
min.
—}| Boss insertion position X ]
g @ @
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2 L3
R88M-K11K015TL] 316 116 272 55 232 294 1245 | 1245 | 162
R88M-K15K015T[] 384 116 340 55 300 362 158.5 | 158.5 | 230
R88M-K11K015T-BLl 364 116 320 55 266 342 1245 | 159.5 | 196
R88M-K15K015T-B[] 432 116 388 55 334 410 158.5 | 193.5 | 264

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the

end of the model number.

Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

I 1,500-r/min and 2,000-r/min Servomotors (400 V)

400 W/600 W (without Brake)
R88M-K40020F (-S2)/-K60020F (-S2)
R88M-K40020C (-S2)/-K60020C (-S2)

400 W/600 W (with Brake)
R88M-K40020F-B (S2)/-K60020F-B (S2)
R88M-K40020C-B (S2)/-K60020C-B (S2)

Motor and brake

connector
E— LL 55
Encoder LM
connector KB2
N - KBl 100x100 (Shaft end specifications with key and tap)
T F’L 55
£e 45
55 N B 4-49 42 | M3, through
£< 2k - 5 _6h9
S i £ £ i AR o
g3 Il = §
— - il ~ — _'E 3 I
=1 13 g =
d ' . /) g5 = MS5 (depth 12)
— @8’ —0% =
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K40020L1 131.5 87.5 56.5 109.5
R88M-K60020L(] 141 97 66 119
R88M-K40020[1-BL1 158.5 1145 53.5 136.5
R88M-K60020(1-B[] 168 124 63 146

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

1 kW/1.5 KW/2 kW/3 kW (without Brake)
R88M-K1K020F (-S2)/-K1K520F (-S2)/-K2K020F (-S2)/-K3K020F (-S2)
R88M-K1K020C (-S2)/-K1K520C (-S2)/-K2K020C (-S2)/-K3K020C (-S2)

1 kW/1.5 KW/2 kW/3 kW (with Brake)
R88M-K1K020F-B (S2)/-K1K520F-B (S2)/-K2K020F-B (S2)/-K3K020F-B (S2)
R88M-K1K020C-B (S2)/-K1K520C-B (S2)/-K2K020C-B (S2)/-K3K020C-B (S2)

Motor and brake

connector L LR (Shaft end specifications with key and tap)
Encoder LM L 130x130 -
KB2 45 (1 to 2 kW)
C({mector \ KBL 55 (3 kW)
[0}
g 41 (1to 2 kW)
< o 12 6 51 (3 kW)
§ g S \ 4-69 M3, through
£:=E i 8h9
£3s T © @
E = E I £ 5 ~a, ‘w 2 ~
XX |9 M4 g ~ g E *
NS m = = S| .
o3 g - g =
ced 2 S
g < % Sz M5, depth 12 (1.0 to 2.0 kW)
oo & | a o é M8, depth 20 (3.0 kW)
o o
— N

Model Dimensions (mm)
LL LR LM S KB1 KB2
R88M-K1K020[] 138 55 94 22 60 116
R88M-K1K520[] 155.5 55 1115 22 77.5 1335
R88M-K2K020[] 173 55 129 22 95 151
R88M-K3K020[] 208 65 164 24 127 186
R88M-K1K020[]-B[] 166 55 122 22 57 144
R88M-K1K520[1-B[] 183.5 55 139.5 22 74.5 161.5
R88M-K2K020[1-B[] 201 55 157 22 92 179
R88M-K3K020[J-B[] 236 65 192 24 127 214

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

4 kW/5 kW (without Brake)
R88M-K4K020F (-S2)/-K5K020F (-S2)
R88M-K4K020C (-S2)/-K5K020C (-S2)

4 KW/5 kW (with Brake)
R88M-K4K020F-B (S2)/-K5K020F-B (S2)
R88M-K4K020C-B (S2)/-K5K020C-B (S2)

Motor and brake

connector
LL 70
LM
Encoder KB2
176x176 ificati i
connector \ KBL (Shaft end specifications with key and tap)
70
18, | 32 55
4-013.5 20
° h ) @x : N M3, through
3 JRB @W . 10h9
o ¥ @
© = =
275 8]
2y 3 2y 3
— —
< <1

e et =

Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K020L] 177 133 96 155
R88M-K5K020L] 196 152 115 174
R88M-K4K020[1-B[] 206 162 96 184
R88M-K5K020[1-B[] 225 181 115 203

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

7.5 KW (without Brake)
R88M-K7K515C (-S2)

7.5 kW (with Brake)

R88M-K7K515C-B (S2)

Motor

connector Brake connector
f del with brak |
Egﬁgg&ror n (for model wi LRra\ e only) 176 % 176
44 LM
KB2 43.5, 43.
KB1
L3L2
T 1
l_ 48 | / \( \m_ (Shaft end specifications with key and tap)
110 . %ﬁ{é?%g 24 3.2 é % 4-013.5 Ls';e
—T T
3 4 — ®@‘ §§<> %0 757 M4, throughthg
HS ;ﬁﬁ : . 1,5@ = N (Key groove P9)

i o @ e T [72) §J .~

=i Gl 3 &Gl 3 <

K 23 33 5
U Bim 2 min. N7 M16

i Bl Boss insertion positon (@ (depth 32 min.)
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2 L3

R88M-K7K515CL] 312 113 268 42 219 290 117.5 | 117.5 | 149
R88M-K7K515C-B[] 337 113 293 42 253 315 117.5 | 152.5 | 183

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

11 kwW/15 kW (without Brake)

R88M-K11K015C (-S2)/-K15K015C (-S2)

11 KW/15 kW (with Brake)

R88M-K11K015C-B (S2)/R88M-K15K015C-B (S2)

Brake connector

Motor -
connector - IEk/I (for model W|tth;zrake only) 220 % 220
Encod
e o o
110 L3
L2
ol d L1
= 218 + / \( \ o 4-913.5
Fq\;%ﬁé? 5‘ 321.4 (Shaft end specifications with key and tap)
| | | LR
8 # S 2 §< 98
N — & 9045 M5
- frougH 16h9
o) :7 E **’ @ 16?’ @/\'\ throu’gi ‘9\ (Key groove P9)
o F— of 9 | I
o] 5 S (,g, g% ( \
4 =S 235 7 2 =% {100
U : I L - @ 4 (depth 40 min.)
min.
—1{ Boss insertion positon X X
7 3 @
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2 L3
R88M-K11K015CL[] 316 116 272 55 232 294 1245 | 1245 | 162
R88M-K15K015C[] 384 116 340 55 300 362 158.5 | 158.5 | 230
R88M-K11K015C-B[] 364 116 320 55 266 342 1245 | 159.5 | 196
R88M-K15K015C-B[] 432 116 388 55 334 410 158.5 | 193.5 | 264

2-61
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end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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2-4 External and Mounting Dimensions

I 1,000-r/min Servomotors (200 V)

900 W (without Brake)

R88M-K90010H (-S2)
R88M-K90010T (-S2)

900 W (with Brake)

R88M-K90010H-B (S2)
R88M-K90010T-B (S2)

Motor and brake
connector

LL 70
Encoder LM 130x130
connector KB2 (Shaft end specifications with key and tap)
N =15 70
12 6 45
4-g9 41 M3, through
g T ] s /@WE o 5 2hS
3 A I %; B IR, "
N = S — a :
q & ~9265 N M
d | /M g
Dimensions (mm)
Model
LL LM KB2
R88M-K90010L]1 155.5 111.5 133.5
R88M-K90010L1-BL1 183.5 139.5 161.5

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

2 kWI/3 kW (without Brake)
R88M-K2K010H (-S2)/-K3K010H (-S2)
R88M-K2K010T (-S2)/-K3K010T (-S2)

2 kW/3 kW (with Brake)
R88M-K2K010H-B (S2)/-K3K010H-B (S2)
R88M/-K2K010T-B (S2)/-K3K010T-B (S2)

Motor and brake
connector

LL 80
LM
Encoder KBZKBl 176x176 (Shaft end specifications with key and tap)
connector ™ 80
18, | 3.2 E% 55
o d s 4-913.5 > M3, through
3 \a; B 12 &) ﬁ'& 10h9
o % 2 e — ¢ o
© 2= S =
™ - - ™
s 3 8
E 2 p=! M12 (depth 25
o ¢90
0 | /)< ® 0.C %
Dimensions (mm)
Model

LL LM KB1 KB2
R88M-K2K010[] 163.5 119.5 82.5 141.5
R88M-K3K010[l 209.5 165.5 128.5 187.5
R88M-K2K010[J-BL] 192.5 148.5 82.5 170.5
R88M-K3K010[J-BL] 238.5 1945 128.5 216.5

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

4.5 kW (without Brake)

R88M-K4K510T (-S2)

4.5 kKW (with Brake)

R88M-K4K510T-B (S2)

Motor and LL LR 176 x 176
brake 44 LM
connector KB2
Encoder KB1 2
connector [
(Shaft end specifications with key and tap)
[ \3 24| 3.2
T s -
o R R 90 ’
o — > 75| M4, through 12ho
3 A 1 (Key groove P9)
3l H i ~ @,
8| =] . —g & -
H H _ _ _ _|c | IR = <t og
K I 73 s
min. M16
- H Bi|_ Boss insertion positon (depth 32 min.)
E —
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2
R88M-K4K510TL[] 266 113 222 42 185 244 98 98
R88M-K4K510T-BL] 291 113 247 42 185 269 98 133

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

2-64

suolIsuaWI [eulalXg pue S|SpoN piepuels H



H

Standard Models and External Dimensions

2-4 External and Mounting Dimensions

6 kKW (without Brake)

R88M-K6K010T (-S2)

6 kW (with Brake)
R88M-K6K010T-B (S2)

Motor connector Brake connector
Encod (for model with brake only)
cgr?r?estror 7 LLI\I7I LR 176 x 176
KB2 43.5 43.
KB1
L3L2
T e
[ 48,1 " / \( \m (Shaft end specifications with key and tap)
10— ﬁ\iéﬁé?{éfo' 24 3.2 fi % 40135 LR
i 1 : 90 M4, through
3 i ] oA ®?<> ST
Hg fawE 1’5@ ?, N (Key gioowe P9)
Il z g E s
‘:&F K ao /&
2 min. 2 © M16
- B Boss insertion <@ 2 (depth 32 min.)
I —_— & & R
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2 L3
R88M-K6KO010TL] 312 113 268 42 219 290 117.5 | 117.5 | 149
R88M-K6K010T-B[] 337 113 293 42 253 315 117.5 | 152.5 | 183

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

I 1,000-r/min Servomotors (400 V)

900 W (without Brake)
R88M-K90010F (-S2)
R88M-K90010C (-S2)

900 W (with Brake)
R88M-K90010F-B (S2)
R88M-K90010C-B (S2)

Motor and brake

connector

— LL 70

Encoder o 130-130 Shaft end specifications with key and ta

connector \KBZKBl ( P Y P)
70

45
4-g9 41 M3, through
[

I
[ h
=

8h9

AD

‘gﬂ/

% [ \_M5 (depth 10)

oo} ~
-

116 (without brake)
118 (with brake)

$110h7

60
i
¢22h6
; /
i
!
$22h6
¢110h7

=

Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K90010L]1 155.5 111.5 77.5 133.5
R88M-K90010L1-BL] 183.5 139.5 74.5 161.5

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

2 kWI/3 kW (without Brake)
R88M-K2K010F (-S2)/-K3KO010F (-S2)
R88M-K2K010C (-S2)/-K3K010C (-S2)

2 kW/3 kW (with Brake)
R88M-K2K010F-B (S2)/-K3K010F-B (S2)
R88M-K2K010C-B (S2)/-K3K010C-B (S2)

Motor and brake
connector

LL 80
LM
Encoder \ KBZKBl 176x176 (Shaft end specifications with key and tap)
connector ™\ 80
18_, | 3.2 E% 55
50
4-135
Q d ] l@l 2 M3, through
- \da = 42 ®; Kl A 10h9
2 % B 8 §
@ == @
s 3 8¢
E = =l M12 (depth 25)
©
i
q - /)< & ) %0
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K2K010[] 163.5 1195 825 1415
R88M-K3K010[l 209.5 165.5 128.5 187.5
R88M-K2K010[-BL] 192.5 148.5 82.5 170.5
R88M-K3K010[J-BL] 238.5 194.5 128.5 216.5

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions
do not change.
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2-4 External and Mounting Dimensions

4.5 kW (without Brake)

R88M-K4K510C (-S2)

4.5 kKW (with Brake)

R88M-K4K510C-B (S2)

Motor and
brake

connector

Encoder
connector

140

LL LR 176 x 176
44 LM
KB2
KB1 43.5, 43.5
L2
L1
/ (Shaft end specifications with key and tap)
v 24| 3.2
[T ks B e
| i T 90
4 ] lof i§<> 25" M4, through Loho
) - e - 5 1’5§ ?x - (Keygoroove P9)
i of O === @ =
=i & 3 53 (s
b ] o1 o ~ \\ﬁ/ ™
L 2min. ?00 < M16
- H Boss insertion positon <@ (depth 32 min.)
4 — i &2
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2
R88M-K4K510CL] 266 113 222 42 185 244 98 98
R88M-K4K510C-B[] 201 113 247 42 185 269 98 133

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the

end of the model

number.

Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

6 kKW (without Brake)

R88M-K6K010C (-S2)

6 kW (with Brake)

R88M-K6K010C-B (S2)

Brake connector

Motor connector

(for model with brake only)
LR

Encoder " II:I\L/I
nnect
connector o
KB1
]

184

60

i i
| —— = ui

176 x 176

43.5 .43.

M4, through
12

(Shaft end specifications with key and tap)

=
©

= (Key groove P9)
: ~ ®
2 o R/ &
200 © M16
(depth 32 min.)
L &%
Dimensions (mm)
Model
LL LR LM S KB1 KB2 L1 L2 L3
R88M-K6K010C[] 312 113 268 42 219 290 1175 | 1175 | 149
R88M-K6K010C-B[] 337 113 293 42 253 315 117.5 | 152.5 | 183

Note. The standard models have a straight shaft. Models with a key and tap are indicated with S2 at the
end of the model number.
Models with an oil seal are indicated with O at the end of the model number. The motor dimensions

do not change.
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2-4 External and Mounting Dimensions

External Regeneration Resistor Dimensions

I R88A-RR08050S/-RR080100S

Thermal switch output

20 &~

a2, | JE I
— 22 25 ( ~ "
=] — 3 — :

\i | [To)
=== | e <
=1} 3L L
— 6 / -

500 L 104 !
122
130

I R88A-RR22047S1

Thermal switch output

20 —
<« =
1.2 = €
T ele B
gl @S o 7
=1} 3L Vl )| q_
=== | & g o
=1} 3L |
U S
) ..
500 ! 200 !
220
230

I R88A-RR50020S

19|,

H
C
76

360
386
402
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Standard Models and External Dimensions

2-5 EMC Filter Dimensions

2-5 EMC Filter Dimensions

|
—W
| M2 —D—
N O .
&
drive © @)
mounts
H M1
o @]
— output
1\
@ \ flexes
External dimensions Mount dimensions
Filter model
H W D M1 M2
R88A-FIK102-RE | 190 42 44 180 20
R88A-FIK104-RE | 190 57 30 180 30
R88A-FIK107-RE | 190 64 35 180 40
R88A-FIK114-RE | 190 86 35 180 60
R88A-FIK304-RE | 190 86 40 180 60
R88A-FIK306-RE | 245 94 40 235 60
R88A-FIK312-RE | 290 130 45 280 100
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2-6 Dimensions of Mounting Brackets (L-Brackets for Rack Mounting)

2-6 Dimensions of Mounting Brackets
(L-Brackets for Rack Mounting)

I R8SA-TKO1K

Top Dimensions

17
9.5
<2

15
10

I R88A-TKO02K

Bottom Dimensions

Two, M4 countersunk holes

17

“T
c,
5

11+0.2

15
10

5.2
a,PJ =
il

33

40

Top Dimensions

Two,

¥ @

, M4 countersunk holes

17
9.5
I

24 18+0.2

(i)!
2

I~

47

I R88A-TKO03K

Bottom Dimensions

N

Two, M4 countersunk holes

¥ © )

17
49(._5)1
Iz

5 118+0.2

15
10
ol

T
40

47

Top Dimensions

>

Two, M4 countersunk holes

17
(&)1
MAX

7

30£0.2
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Standard Models and External Dimensions

2-6 Dimensions of Mounting Brackets (L-Brackets for Rack Mounting)

I R88A-TK04K

Top Dimensions Bottom Dimensions
Two, M4
countersunk holes

< 2 Two, M4 countersunk holes

o
‘ 5 36£0.2 & ‘ 19 36+0.2
©

& 25
»He & 5.2 o 5.2 25
& b & & o < &
&
o TP & 0 f
! | S ne il %L
! [ ]
|

10 40£0.2

10 40£0.2

60

2-73 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



Specifications
]

This chapter provides the general specifications, characteristics, connector
specifications, and 1/O circuits of the Servo Drives as well as the general 3

specifications, characteristics, encoder specifications of the Servomotors and
other peripheral devices.
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Specifications

3-1 Servo Drive Specifications

3-1 Servo Drive Specifications

Select a Servo Drive that matches the Servomotor to be used. Refer to "Servo Drive and
Servomotor Combination Tables"(P.2-11).

The same OMNUC G5-Series AC Servo Drive can be used for either a pulse train input or
analog input. You can change the control mode according to the controller. (The default setting
is for position control with pulse train commands.)

General Specifications

Item

Specifications

Ambient operating
temperature and operating
humidity

0 to +55°C, 20 to 85% max. (with no condensation)

Storage ambient temperature
and humidity

-20 to +65°C, 20 to 85% max. (with no condensation)
Maximum allowable temperature: 80°C for 72 hours maximum (with no condensation)

Operating and storage
atmosphere

No corrosive gases

Vibration resistance

10 to 60 Hz and at an acceleration of 5.88 m/s2 or less (Not to be run continuously at
the resonance point)

Insulation resistance

Between power supply terminals/power terminals and FG terminal: 0.5 MQ min. (at
500 VDC)

Dielectric strength

Between power supply terminals/power line terminals and FG terminal: 1,500 VAC for
1 min at 50/60 Hz

Protective structure

Built into panel

EC EMC
Directives | Directive

EN 55011, EN 61000-6-2, IEC 61800-3

Low Voltage
Directive

EN 61800-5-1

Machinery
Directive

EN954-1 (Category 3), EN ISO 13849-1: 2008 (Category 3) (PLc,d), ISO 13849-1:
2006 (Category 3) (PLc,d), EN61508 (SIL2), EN62061 (SIL2), EN61800-5-2 (STO),
IEC61326-3-1 (SIL2)

UL standards

UL 508C

International standard

CSA standards

CSA C22.2 No. 14

Korean Radio
Regulations (KC)

Compliant

Note 1. The above items reflect individual evaluation testing. The results may differ under compound conditions.

Note 2. Disconnect all connections to the Servo Drive before attempting a megameter test (insulation resistance
measurement) on a Servo Drive. Failure to follow this guideline may result in damaging the Servo Drive.
Never perform a dielectric strength test on the Servo Drive. Failure to follow this guideline may result in
damaging the internal elements.

Note 3. Some Servo Drive parts will require maintenance. For details, refer to "11-5 Periodic Maintenance" (P.11-27).

3-1
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3-1 Servo Drive Specifications

Characteristics

I 100-VAC Input Models

Item R88D-KTA5L R88D-KTO1L R88D-KT02L R88D-KT04L

Continuous output current (rms) 12A 1.7A 25A 46 A
Input power | Main Power
supply circuit supply 0.4 KVA 0.4 KVA 0.5 KVA 0.9 KVA

capacity

Power

supply Single-phase 100 to 120 VAC (85 to 132 V) 50/60 Hz

voltage

Rated = | ) 7 p 2.6A 43A 76A

current

Heat

1 11W 16.6 W 21w 25w
value
Control Power
circuit supply Single-phase 100 to 120 VAC (85 to 132 V) 50/60 Hz
voltage
Heat
1 4 W 4w 4W 4W

value

Weight Approx. 0.8 kg Approx. 0.8 kg Approx. 1.0 kg Approx. 1.6 kg

Maximum applicable motor capacity

50 W

100 W

200w

400 W

Applicable 1 3,000 1/ ™l | K05030H K10030L K20030L K40030L
Servomotor | min
(R88M-)
ABS K05030T K10030S K20030S K40030S
2,000-r/
min - - - -
1,000-r/
min ABS N - - -
Performance | Speed control range | 1:5000

Speed variation (load
characteristic)

0.01% max. from 0% to 100% (percentage of rated speed)

Speed variation

(voltage 0% at rated voltage £10% (percentage of rated speed)
characteristic)

Temperature variation

(temperature +0.01% max. (percentage of rated speed) from 0 to 50°C
characteristic)

Torque control
repeatability

+1%

*1: The heat value is given for rated operation.
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Specifications

3-1 Servo Drive Specifications

I 200-VAC Input Models

ltem R88D- R88D- R88D- R88D- R88D- R88D-
KTO1H KTO2H KTO4H KTO8H KT10H KT15H
Continuous output current (rms) 12A 16 A 26 A 41 A 59A 9.4 A
Input power | Main Power
supply circuit supply 0.5 KVA 0.5 KVA 0.9 KVA 1.3 KVA 1.8 KVA 2.3KVA
capacity
Power
supply Single-phase or 3-phase 200 to 240 VAC (170 to 264 V) 50/60 Hz
voltage
Rated 1.6/0.9A*2.4/1.3 A*|4.1/2.4 A*|6.6/3.6 A*|9.1/52 AL ff'%'l A
current
Heat 14.3/13.7 30/35.5 W 104/93 W
value? W 23/19 W ! | 33/24 WL |7 57/49 W *L | 7
Control Power
circuit supply Single-phase 200 to 240 VAC (170 to 264 V) 50/60 Hz
voltage
Heat
= 4 W 4W 4 W 4W W W
value
Weight Approx. Approx. Approx. Approx. Approx. Approx.
0.8 kg 0.8 kg 1.0 kg 1.6 kg 1.8 kg 1.8 kg
Maximum applicable motor capacity |100 W 200w 400 W 750 W 1 kW 1.5 kW
Applicable 3,000-r/ KO05030H 3 K1KO030H
Servomotor | min IO |10030H | (20030H | K40030H ) K75030H K1K530H
(R88M-)
K05030T K1K030T
K10030T | K20030T |K40030T |K75030T |- KLK530T
2,000-r/
’ — - - — K1K020H |K1K520H
min
- - - - K1K020T |K1K520T
1,000-r/
) _ — - - - K90010H
min INC
ABS Bim - - - - K90010T
Performance | Speed control range 1:5000

Speed variation (load
characteristic)

0.01% max. from 0% to 100% (percentage of rated speed)

Speed variation
(voltage characteristic)

0% at rated voltage £10% (percentage of rated speed)

Temperature variation
(temperature
characteristic)

+0.01% max. (percentage of rated speed) from 0 to 50°C

Torque control
repeatability

+1%

*1. The first value is for single-phase input power and the second value is for 3-phase input power.
*2. The heat value is given for rated operation.
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3-1 Servo Drive Specifications

ltem R88D- R88D- R88D- R88D- R88D-
KT20H KT30H KT50H KT75H KT150H
Continuous output current (rms) 134 A 18.7 A 33.0A 440 A 66.1 A
Input power | Main Power supply | 5 3 kya 4.5 KVA 7.5 KVA 11.0KVA | 22.0 KVA
supply circuit capacity
Power supply | 5 hase 200 to 230 VAC (170 to 253 V) 50/60 Hz'
voltage
Rated current | 11.8 A 151A 216 A 32.0A 58.0 A
Heat value™! 139w 108 W 328 W 381W 720 W
Control | Power supply | g 10 shase 200 to 230 VAC (170 to 253 V) 50/60 Hz'2
circuit voltage
Heat value™ 10 W 13 W 13 W 15W 17 W
Weight Approx. 2.7 | Approx. 4.8 | Approx. 4.8 | Approx. Approx.
kg kg kg 13.5 kg 21.0 kg
Maximum applicable motor capacity 2 kw 3 kw 5 kW 7.5 kW 15 kw
Applicable 3,000-r/ K4K030H
Servomotor | min K2KO30H | K3KO30H |y sozon |
(R88M-)
K4K030T
K2K030T K3KO030T K5K030T
2000-r/ K4K020H
min, K2K020H K3KO020H K5K020H
1500-r/
- K4K020T K11K015T
min ABS K2K020T K3K020T K5K020T K7K515T K15K015T
1,000-r/
! - K2KO010H K3K010H ---
min
K3K010T
ABS - K2KO10T | eior | KEKOLOT |-
Performance | Speed control range 1:5000

Speed variation (load
characteristic)

0.01% max. from 0% to 100% (percentage of rated speed)

Speed variation (voltage
characteristic)

0% at rated voltage £10% (percentage of rated speed)

Temperature variation

(temperature characteristic)

+0.01% max. (percentage of rated speed) from 0 to 50°C

Torque control repeatability

+2%

*1. The heat value is given for rated operation.

*2. You can use either an AC power supply or DC power supply with the R88D-KT75H and R88D-KT150H. The DC
power supply must be 280 to 325 VDC (238 to 357 VDC).
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Specifications

3-1 Servo Drive Specifications

I 400-VAC Input Models

Item R88D-KTO6F R88D-KT10F R88D-KT15F R88D-KT20F
Continuous output current (rms) 15A 29A 4.7 A 6.7 A
Main circuit | Power Supply | 5 yy/a 1.8 KVA 2.3 KVA 3.8 KVA
capacity
Power supply | 5 1 ase 380 to 480 VAC (323 to 528 V) 50/60 Hz
voltage
Input power Rated current | 2.1 A 2.8A 39A 59A
supply *
Heat value™ |32.2W 48 W 49 W 65 W
Control Power supply | 54 \pe (20.4 to 27.6 V)
circuit voltage
Heatvalue™ |7W 7TW 7W 10W
Weight Approx. 1.9 kg | Approx. 1.9 kg | Approx. 1.9 kg | Approx. 2.7 kg

Maximum app

licable motor capacity

600 W

1kw

1.5 kw

2 kw

Applicable

3,000-r/min

K1KO030F

Servomotor INC - K75030F K1K530F K2KO030F
res) - assoc | KHOC fogsnc
2000-r/min INC el K1K020F K1K520F K2K020F
Eggg;gg K1K020C K1K520C K2K020C
1,000-r/min _ - K90010F -
ABS - - K90010C -
Performance Speed control range 1:5000

characteristic)

Speed variation (load

0.01% max. from 0% to 100% (percentage of rated speed)

characteristic)

Speed variation (voltage

0% at rated voltage £10% (percentage of rated speed)

Temperature variation
(temperature characteristic)

+0.01% max. (percentage of rated speed) from 0 to 50°C

Torque control repeatability

+1%

2%

*1. The heat value is given for rated operation.
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3-1 Servo Drive Specifications

Item R88D-KT30F R88D-KT50F R88D-KT75F | R88D-KT150F
Continuous output current (rms) 9.4 A 16.5A 22.0A 33.4A
Main circuit | Power Supply | , 5 .\/a 6.0 KVA 11.0 KVA 22.0 KVA
capacity
Power supply | 5 ase 380 to 480 VAC (323 to 528 V) 50/60 Hz
voltage
Input power Rated current | 7.6 A 12.1A 16.0 A 29.0A
supply 1
Heat value 108 W 200 W 300 W 590 W
Control Power supply | 54 \pe (20.4 to 27.6 V)
circuit voltage
Heat value™ 13 W 13 W 15W 22 W
Weight Approx. 4.7 kg | Approx. 4.7 kg | Approx. 13.5 kg | Approx. 21.0 kg
Maximum applicable motor capacity 3 kw 5 kw 7.5 kW 15 kW
Applicable 3,000-r/min K4K030F
Servomotor K3KO30F K5KO030F
(R88M-)
K3K030C K4K030C .
K5K030C
2000-r/min, K4K020F
1500-r/min INC K3K020F K5K020F
K4K020C K11K015C
K3K020C K5K020C K7KS15C K15K015C
1,000-r/min K2KO10F K3KO10F
K3K010C
ABS K2K010C KAK510C K6K010C -—-
Performance Speed control range 1:5000

Speed variation (load

characteristic)

0.01% max. from 0% to 100% (percentage of rated speed)

Speed variation (voltage

characteristic)

0% at rated voltage £10% (percentage of rated speed)

Temperature variation
(temperature characteristic)

+0.01% max. (percentage of rated speed) from 0 to 50°C

Torque control repeatability

2%

*1. The heat value is given for rated operation.
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Specifications

3-1 Servo Drive Specifications

I Protective Functions

Error detected

Description

Control power supply undervoltage

The DC voltage of the control power supply fell below the specified value.

Overvoltage

The DC voltage of the main circuit exceeded the specified value.

Main power supply undervoltage

The DC voltage of the main circuit is low.

Overcurrent

Overcurrent flowed to the IGBT. Motor power line ground fault or short
circuit.

Servo Drive overheat

The temperature of the drive radiator exceeded the specified value.

Overload

Operation was performed with torque significantly exceeding the rating for
several seconds to several tens of seconds.

Regeneration overload

The regenerative energy exceeded the regeneration absorption capacity of
the Regeneration Resistor.

Encoder communications error

The encoder wiring is disconnected.

Encoder communications data error

Communications cannot be performed between the encoder and the drive.

Error counter overflow

The number of accumulated pulses in the error counter exceeded the set
value for the Error Counter Overflow Level (Pn014).

Excessive hybrid error

During fully-closed control, difference between position of load from
external encoder and position of motor due to encoder was larger than the
number of pulses set by Internal/External Feedback Pulse Error Counter
Overflow Level (Pn328).

Overspeed

The motor rotation speed exceeded the maximum number of rotations.

Electronic gear setting error

The set value for the Electronic Gear Ratio (Pn009 to Pn010, Pn500 to
Pn503) is not appropriate.

Error counter overflow

Error counter value based on the encoder pulse reference exceeded 229
(536870912).

Interface 1/O setting error

An error was detected in the interface 1/O signal.

Overrun limit error

The motor exceeded the allowable operating range set in the Overrun Limit
Setting (Pn514) with respect to the position command input.

Parameter error

Data in the Parameter Save area was corrupted when the power supply
was turned ON and data was read from the EEPROM.

Parameters destruction

The checksum for the data read from the EEPROM when the power supply
was turned ON does not match.

Drive prohibition input error

The forward drive prohibition and reverse drive prohibition inputs are both
turned OFF.

Excessive analog input

A current exceeding the Excessive Analog Input (Pn424, Pn427 or Pn430)
was applied to the analog command input (pin 14).

Absolute encoder system down error

The voltage supplied to the absolute encoder is lower than the specified
value.

Absolute encoder counter overflow error

The multi-rotation counter of the absolute encoder exceeds the specified
value.

Absolute encoder overspeed error

The motor rotation speed exceeds the specified value when only the battery
power supply of the absolute encoder is used.

Absolute encoder 1-rotation counter

error

A 1-turn counter error was detected.

Absolute encoder multi-rotation counter

error

A multi-rotation counter error or phase-AB signal error was detected.

3-7
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3-1 Servo Drive Specifications

Error detected

Description

Absolute encoder status error

The rotation of the absolute encoder is higher than the specified value.

Encoder phase-Z error

A phase Z pulse was not detected regularly.

Encoder CS signal error

A logic error was detected in the CS signal.

External encoder communications error

An error was detected in external encoder connection and communications
data.

External encoder status error

An external encoder alarm code was detected.

Phases-A, B and Z connection error

An error was generated for connection of phases A, B, and Z of external
encoder.

Motor non-conformity

The combination of the Servomotor and Servo Drive is not appropriate.
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Specifications

3-1 Servo Drive Specifications

Main Circuit and Motor Connections

3-9

When wiring the main circuit, use proper wire sizes, grounding systems, and noise resistance.

R88D-KTAS5L/-KTO1L/-KTO2L/-KTO4L
R88D-KTO1H/KTO2H/-KT04H/-KTO8H/-KT10H/-KT15H

Main Circuit Connector Specifications (CNA)

Symbol Name Function

L1 Main circuit power R88D-KTLIL

2 supply input (50 to 400 W) : Single-phase 100 to 120 VAC (85 to 132 V) 50/60 Hz
R88D-KTLIH
(100 W to 1.5 kW) : Single-phase: 200 to 240 VAC (170 to 264 V) 50/
60 Hz

L3 (100 W to 1.5 kW) : 3-phase: 200 to 240 VAC (170 to 264 V) 50/60 Hz
Note. Single-phase should connect to L1 and L3.

L1C Control circuit power | R88D-KTLIL : Single-phase 100 to 120 VAC (85 to 132 V) 50/60 Hz

2c | supply input R88D-KTLIH : Single-phase 200 to 240 VAC (170 to 264 V) 50/60 Hz

Motor Connector Specifications (CNB)

Symbol Name Function

B1 R88D-KTAS5L/-KTO1L/-KTO02L/-KTO1H/-KTO2H/-KT04H:

B3 Normally, do not short B1 and B2. Doing so may cause malfunctions.
External If there is high regenerative energy, connect an External
Regeneration Regeneration Resistor between B1 and B2.

Registor connection R88D-KT04L/-KTO8H/-KT10H/-KT15H:
: Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so

B2 terminals : Lo .

may cause malfunctions. If there is high regenerative energy, remove
the short-circuit bar between B2 and B3 and connect an External
Regeneration Resistor between B1 and B2.

U Motor connection Phase U | These are the output terminals to the Servomotor.

v terminals Phase V Be sure to wire them correctly.

w Phase W

EI Precautions for Correct Use

+ Tighten the ground screws to the torque of 0.7 to 0.8 Nem (M4) or 1.4 to 1.6 Nem (M5).
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3-1 Servo Drive Specifications

I R88D-KT20H

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1
L2
L3

Main circuit power
supply input

R88D-KTLIH (2 kW) :
3-phase: 200 to 230 VAC (170 to 253 V) 50/60 Hz

L1C

L2C

Control circuit power
supply input

R88D-KT[H : Single-phase 200 to 230 VAC (170 to 253 V) 50/60
Hz

Motor Connector Specifications (CNB)

Symbol

Name

U
\%
w

Motor connection
terminals

Function
Phase U | These are the output terminals to the Servomotor.
Phase V Be sure to wire them correctly.
Phase W

External Regeneration Resistor Connector Specifications (CNC)

Symbol

Name

Function

Bl

B3

B2

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are shorted. Do not short B1 and B2. Doing
SO may cause malfunctions.

If there is high regenerative energy, remove the short-circuit bar
between B2 and B3 and connect an External Regeneration
Resistor between B1 and B2.

NC

Do not connect.

|E| Precautions for Correct Use

+ Tighten the ground screws to the torque of 0.7 to 0.8 Nem (M4) or 1.4 to 1.6 Nem (M5).
+ Never connect an External Regeneration Resistor between the B1 and NC terminals.
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3-1 Servo Drive Specifications

I R88D-KT30H/R88D-KT50H

Main Circuit Terminal Block Specifications

Symbol Name Function
L1 Main circuit power R88D-KTIH (3 to 5 kW):
2 supply input 3-phase 200 to 230 VAC (170 to 253 V) 50/60 Hz
L3
L1C Control circuit power R88D-KT[H : Single-phase 200 to 230 VAC (170 to 253 V) 50/60
2| supply input Hz
Bl . Normally B2 and B3 are connected. Do not short B1 and B2. Doing
External Regeneration . . .
B3 Resist ’ so may cause malfunctions. If there is high regenerative energy,
¢ esls olr connection remove the short-circuit bar between B2 and B3 and connect an
B2 erminais External Regeneration Resistor between B1 and B2.
NC Do not connect.
U Motor connection Phase U | These are the output terminals to the Servomotor.
v terminals Phase V Be sure to wire them correctly.
w Phase W

EI Precautions for Correct Use

+ Tighten the terminal block screws to the torque of 0.75 Nem (M4) or 1.5 Nem (M5).

+ If the torque for terminal block screws exceeds 1.2 Nem (M4) or 2.0 Nem (M5), the terminal block
may be damaged.

+ Tighten the fixing screw of the terminal block cover to the torque of 0.2 Nem (M3).

+ Tighten the ground screws to the torque of 0.7 to 0.8 Nem (M4) or 1.4 to 1.6 Nem (M5).

+ Never connect an External Regeneration Resistor between the B1 and NC terminals.
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3-1 Servo Drive Specifications

I R88D-KT75H

Terminal Block Specifications, Left Terminal Block (TB1)

Symbol

Name

Function

L1
L2

L3

Main circuit power supply
input

R88D-KTLIH (7.5 kW): 3-phase 200 to 230 VAC (170 to 253 V) 50/
60 Hz
280 to 325 VDC (238 to 357 VDC)

Bl

B2

N (NC)

External Regeneration
Resistor connection
terminals

Connect an External Regeneration Resistor between B1 and B2.

U
\%
w

S

Motor connection
terminals

These are the output terminals to the Servomotor.
Be sure to wire them correctly.

Terminal Block Specifications, Right Terminal Block (TB2)

Symbol

Name

Function

L1C

L2C

Control circuit power
supply input

R88D-KTLIH: Single-phase 200 to 230 VAC (170 to 253 V) 50/60
Hz
280 to 325 VDC (238 to 357 VDC)

DB1

DB2

DB3

DB4

Dynamic brake
resistance control
terminals

These terminals are used to control the MC for externally connected
dynamic brake resistance. The output contact specifications are
1 A max. at 300 VAC/100 VDC max. Connect them if required.

Normally DB3 and DB4 are connected. When using an externally
connected Dynamic Brake Resistor, remove the short bar from
between DB3 and DB4.

©)

Frame ground

This is the ground terminal. Ground to 100 Q or less.

|E| Precautions for Correct Use

+ Tighten the terminal block screws to the torque of 1.5 Nem (M5).

+ If the torque for terminal block screws exceeds 2.0 Nem (M5), the terminal block may be damaged.
+ Tighten the fixing screw of the terminal block cover to the torque of 0.2 Nem (M3).

+ Tighten the ground screws to the torque of 1.4 to 1.6 Nem (M5).

+ Never connect an External Regeneration Resistor between the B1 and N (NC) terminals
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Specifications

3-1 Servo Drive Specifications

I R88D-KT150H

Terminal Block Specifications, Top Terminal Block (TB1)

Symbol

Name

Function

L1C

L2C

Control circuit power
supply input

R88D-KTLIH: Single-phase 200 to 230 VAC (170 to 253 V) 50/60
Hz
280 to 325 VDC (238 to 357 VDC)

DB1

DB2

Dynamic brake
resistance control
terminals

These terminals are used to control the MC for externally connected
dynamic brake resistance. The output contact specifications are
1 A max. at 300 VAC/100 VDC max. Connect them if required.

Terminal Block Specifications, Bottom Terminal Block (TB2)

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTLIH (15 kW): 3-phase 200 to 230 VAC (170 to 253 V) 50/
60 Hz
280 to 325 VDC (238 to 357 VDC)

Bl

B2

N (NC)

External Regeneration
Resistor connection
terminals

Connect an External Regeneration Resistor between B1 and B2.

Motor connection
terminals

These are the output terminals to the Servomotor.
Be sure to wire them correctly.

CICIE I

Frame ground

This is the ground terminal. Ground to 100 Q or less.

EI Precautions for Correct Use

+ Tighten the terminal block screws to the torque of 1.5 Nem (M5) or 2.5 Nem (M6).

+ If the torque for terminal block screws exceeds 2.0 Nem (M5) or 3.0 Nem (M6), the terminal block
may be damaged.

+ Tighten the fixing screw of the terminal block cover to the torque of 0.4 Nem (M5).

+ Tighten the ground screws to the torque of 2.4 to 2.6 Nem (M6).

+ Never connect an External Regeneration Resistor between the B1 and N (NC) terminals
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3-1 Servo Drive Specifications

I R88D-KTO6F/R88D-KT10F/R88D-KT15F/R88D-KT20F

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1
L2

L3

Main circuit power
supply input

R88D-KTLIF
(600 W to 2 KW) : 3-phase: 380 to 480 VAC (323 to 528 V)
50/60 Hz

Motor Connector Specifications (CNB)

Symbol

Name

Function

U
\%
w

Motor connection
terminals

Phase U | These are the output terminals to the Servomotor.

B r wire them correctly.
Phase V e sure to wire them correctly

Phase W

Control Circuit Connector Specifications (CNC)

Symbol

Name

Function

24V
ov

Control circuit power
supply input

24 VDC + 15%

External Regeneration Resistor Connector Specifications (CND)

Symbol

Name

Function

Bl

B3

B2

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are connected. Do not short B1 and B2.
Doing so may cause malfunctions.

If there is high regenerative energy, remove the short-circuit bar
between B2 and B3 and connect an External Regeneration
Resistor between B1 and B2.

NC

Do not connect.

|E| Precautions for Correct Use

+ Tighten the ground screws to the torque of 0.7 to 0.8 Nem (M4) or 1.4 to 1.6 Nem (M5).
+ Never connect an External Regeneration Resistor between the B1 and NC terminals.
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Specifications

3-1 Servo Drive Specifications

3-15

I R88D-KT30F/R88D-KT50F

Main Circuit Terminal Block Specifications (TB1)

Symbol Name Function

24V Control circuit power 24 VDC = 15%

oV supply input

Main Circuit Terminal Block Specifications (TB2)

Symbol Name Function

L1 Main circuit power supply | R88D-KTLIF (3 to 5 kW):

2 input 3-phase 380 to 480 VAC (323 to 528 V) 50/60 Hz

L3

B1 Normally B2 and B3 are connected. Do not short B1 and B2.
External Regeneration Doing so may cause malfunctions.

B3 Resistor connection If there is high regenerative energy, remove the short-circuit bar
terminals between B2 and B3 and connect an External Regeneration

B2 Resistor between B1 and B2.

NC Do not connect.

U Motor connection Phase U | These are the output terminals to the Servomotor.

v terminals Phase V Be sure to wire them correctly.

W Phase W

|E| Precautions for Correct Use

+ Tighten the terminal block screws to the torque of 0.75 Nem (M4) or 1.5 Nem (M5).

+ If the torque for terminal block screws exceeds 1.2 Nem (M4) or 2.0 Nem (M5), the terminal block
may be damaged.

+ Tighten the fixing screw of the terminal block cover to the torque of 0.2 Nem (M3).

+ Tighten the ground screws to the torque of 0.7 to 0.8 Nem (M4) or 1.4 to 1.6 Nem (M5).

+ Never connect an External Regeneration Resistor between the B1 and NC terminals.
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3-1 Servo Drive Specifications

I R88D-KT75F

Terminal Block Specifications, Left Terminal Block (TB1)

Symbol

Name

Function

L1
L2

L3

Main circuit power supply
input

R88D-KTLIF (7.5 kW): 3-phase 380 to 480 VAC (323 to 528 V) 50/
60 Hz

Bl

External Regeneration
Resistor connection
terminals

Connect an External Regeneration Resistor between B1 and B2.

2

C

Do not connect.

® | s|<|c

Motor connection
terminals

Red These are the output terminals to the Servomotor.

- Be sure to wire them correctly.
White y

Blue

Green/
Yellow

Terminal Block Specifications, Right Terminal Block (TB2)

Symbol

Name

Function

24V

ov

Control circuit power
supply input

24 VDC+£15%

DB1

DB2

DB3

DB4

Dynamic brake resistance
control terminals

These terminals are used to control the MC for externally
connected dynamic brake resistance. The output contact
specifications are 1 A max. at 300 VAC/100 VDC max. Connect
them if required.

Normally DB3 and DB4 are connected. When using an externally
connected Dynamic Brake Resistor, remove the short bar from
between DB3 and DBA4.

@

Frame ground

This is the ground terminal. Ground to 10 Q or less.

|E| Precautions for Correct Use

+ Tighten the terminal block screws to the torque of 1.5 Nem (M5).

+ If the torque for terminal block screws exceeds 2.0 Nem (M5), the terminal block may be damaged.
+ Tighten the fixing screw of the terminal block cover to the torque of 0.2 Nem (M3).

+ Tighten the ground screws to the torque of 1.4 to 1.6 Nem (M5).

+ Never connect an External Regeneration Resistor between the B1 and NC terminals
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Specifications

3-1 Servo Drive Specifications

3-17

I R88D-KT150F

Terminal Block Specifications, Top Terminal Block (TB1)

Symbol Name Function
24V | Control circuit power 24 VDC+15%
ov supply input
DB1 These terminals are used to control the MC for externally
Dynamic brake resistance | connected dynamic brake resistance. The output contact
DB2 | control terminals specifications are 1 A max. at 300 VAC/100 VDC max. Connect

them if required.

Terminal Block Specifications, Bottom Terminal Block (TB2)

Symbol Name Function

L1

2 Main circuit power supply | R88D-KTLIF (15 kW): 3-phase 380 to 480 VAC (323 to 528 V) 50/
input 60 Hz

L3

B1 External Regeneration Connect an External Regeneration Resistor between B1 and B2.
Resistor connection

B2 terminals

NC Do not connect.

U Red These are the output terminals to the Servomotor.

v White Be sure to wire them correctly.
Motor connection

w terminals Blue

Green/
@ Yellow
® Frame ground This is the ground terminal. Ground to 10 Q or less.

EI Precautions for Correct Use

+ Tighten the terminal block screws to the torque of 1.5 Nem (M5) or 2.5 Nem (M6).

+ If the torque for terminal block screws exceeds 2.0 Nem (M5) or 3.0 Nem (M6), the terminal block
may be damaged.

+ Tighten the fixing screw of the terminal block cover to the torque of 0.4 Nem (M5).

+ Tighten the ground screws to the torque of 2.4 to 2.6 Nem (M6).

+ Never connect an External Regeneration Resistor between the B1 and NC terminals
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3-1 Servo Drive Specifications

Control I/0O Connector Specifications (CN1)

I Control I/0 Signal Connections and External Signal Processing for Position Control

+24VCW [1 2.2kQ
+CW3 |y
Reverse pulse 1lBKIR

Yy erake merock ) MMM
-CW |4 220 & N rake interloc service
500 kpps max. }§ <: 10| BKIRCOM voltage:

Q 30VDC

Maximum

35READY Servo ready output current:
completed output | ~ 50 mA DC
34READYCOM

Forward pulse

4CCW([5 |,
T
AN
O

,,,,,,,,,,,,,,,,,,,,,,,, 37|/ALM
®)

Alarm output
36ALMCOM

w

,,,,,,,,,,,,,,,,,,,,,,,, 39|NP Positioning
completion
38INPCOMoutput

192 Phase-Z output
(open-collector output)

©
12 to 24 VDC +24VIN |7  47kQ 5 ®
- ZGND Q.
Toperation command Jé[} —h
RUN | 29 0
47kQ QD
Ny B LA =,
Damping filter Jéy\ Q Encoder Line-driver output (@]
sl/itching DFSEL1 | 26 e > 22| -A  phase-A output tcgrzlsgﬁglzg ;NAith a
4.7 kQ h
- 49+B communications
Gain switching LA Encoder method
GSEL | 27 P -B phase-B output | (load resistance
— 120 Q min.)
4.7 kQ 23|z
— n
! o)
Elgctrqmc gear Jé!§ , Err:codezr -
switching  GeseL1 |28 -Z phase-Z outpu

>
i
=
Q

Error counter reset
ECRST |30

Sensor ON

»
Y
=
Q

Alarm reset

5

.
AN AN A A A A

RESET [31

4.7 k

N
Q

Control mode
switching TVSEL |32

o)
[ul
D)
Ay

42|BAT  Backup battery™
43IBATGND

47K
Ny B
Pulse prohibition EV\
P PG |33 4 = 10kQ 16| PCL  Forward torque limit input
- 27kQ
o #3-83 k?;IAGNDZ ﬁ
Reverse drive Jé'\
prohibition NOT |8 o e
R . Reverse torque limit input
47kQ
Ny E

Forward drive
rohibition
P POT |9

[

*1. A cable equipped with a battery is not required if a backup battery is connected.

Note 1. The inputs of pins 8, 9 and 26 to 33, and outputs of pins 10, 11, 34, 35, 38 and 39, can be changed via parameter
settings.

Note 2. Pins 13, 20, 42 and 43 represent signals which are applicable when an absolute encoder is used.

Note 3. If pins 21, 22, 49, 48, 23, and 24 are used for the encoder output, use pin 25 (ZGND) to wire the ground.

Note 4. It is not necessary to wire input pins that are not being used.

Ff\
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3-1 Servo Drive Specifications

I Control I/0 Signal Connections and External Signal Processing for Speed Control

Speed command

REF |14 20 kQ

7

AGND |15 3.83 kQ#

Forward torque limitinput PCL 116 10 kQ

pA

AGND117 383 kﬂ#

Reverse torque limit input

pA

NCL 118 10kQ

Sensor ON

SEN

12to 24VDC

SENGND

<

+24VIN

_—

‘.

Operation command

=1

=1

RUN | 29

Zero speed

>
i
=

J
il
Vs

5

‘.

designation vzgRO | 2g

Gain switching

~
~
=
o]

GSEL | 27

5

‘.

Internally set speed
selection 3 /e 3|28

~
i
=
Q

o

‘.

Internally set speed
selection 2 ysgEL2 |30

~
3
=
o]

‘.

Alarm reset

~
e
=
Q

RESET [31

.

switchin

‘.

Control mode

g

~
o
=
o]

TVSEL |32

o

‘.

Internally set speed
selection 1

IS
~
=
o]

VSEL1]|33

5

~
3
=
o]

=
AN AN AN A A

D
¥

Ay W
Reverse drive Jé
rohibition
Pt NOT |8
4.7 kQ)
Iy W
Forward drive Jé
rohibition =
| Prohibit POT |9

q
¥

[

11| BKIR
¢ Brake interlock

10 [ BKIRCOM
¢ Servo ready

35| READY completed output
@)

34READYCOM

37[/ALM
¢ Alarm output
36ALMCOM

39| TGON  Motor rotation
) speed detection

output
38TGONCOM

Phase-Z output
(open-collector
output)

Encoder
phase-A output

Encoder
phase-Z output

42|BAT  Backup battery™
43 I BATGND

Shell | FG

Frame ground

*1. A cable equipped with a battery is not required if a backup battery is connected.
Note 1. The inputs of pins 8, 9 and 26 to 33, and outputs of pins 10, 11, 34, 35, 38 and 39, can be changed via parameter

settings.

Maximum

service voltage:
30VDC

Maximum

output current:
50 mA DC

Line-driver output
corresponding with
the EIA RS-422A
communications

Encoder method
phase-B output | (load resistance
120 Q min.)

Note 2. Pins 13, 20, 42 and 43 represent signals which are applicable when an absolute encoder is used.
Note 3. If pins 21, 22, 49, 48, 23, and 24 are used for the encoder output, use pin 25 (ZGND) to wire the ground.

Note 4. It is not necessary to wire input pins that are not being used.
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3-1 Servo Drive Specifications

I Control I/0 Signal Connections and External Signal Processing for Torque Control

Torque command input
or speed limit

TREF1/VLIM |14 20 kQ

Sensor ON SEN

N/
SENGND

<

12 to 24 VDC

+24VIN | 7

_r

Operation
command

RUN | 29

Zero speed

-

designation VZERO | 26

4.7 kQ

Gain switching

-

GSEL |27

4.7 kQ

Alarm reset

RESET [31

4.7 kQ

Control mode
switching

.

TVSEL |32

Reverse drive

prohibition

| Preer NOT |8
Forward drive
prohibition

ey POT |9

[

11| BKIR
Q Brake interlock

10] BKIRCOM

¢ Servo ready

35READY completed output

34READYCOM

37[/ALM
? Alarm output
36ALMCOM

39| TGon Motor rotation
O speed detection

output

38TGONCOM

Phase-Z output
(open-collector
output)

Encoder

Maximum
service voltage:
30VDC
Maximum
output current:
50 mA DC

Line-driver output

—-A phase-A output

Encoder
-B phase-B output

Encoder
phase-Z output

FG
¢ Frame ground

*1. A cable equipped with a battery is not required if a backup battery is connected.
Note 1. The inputs of pins 8, 9 and 26 to 33, and outputs of pins 10, 11, 34, 35, 38 and 39, can be changed via parameter

settings.

corresponding with
the EIA RS-422A
communications
method

(load resistance
120 Q min.)

Note 2. Pins 13, 20, 42 and 43 represent signals which are applicable when an absolute encoder is used.
Note 3. If pins 21, 22, 49, 48, 23, and 24 are used for the encoder output, use pin 25 (ZGND) to wire the ground.
Note 4. It is not necessary to wire input pins that are not being used.
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3-1 Servo Drive Specifications

I Control I/0 Signal List

CN1 Control Inputs

H

Specifications

: Control mode
P"; Symbol Name Function and interface » Fully-
numoer Position | Speed [Torque|
closed
1 +24VCW 24-V open-collector Input terminals for position command
input for command pulses for both line driver and open
2 +24VCCW | pulse collector.
Changes to enable (set value: O<default
3 ZSUWL/S A Relverse glélf e,hfeed setting>) according to the setting of
g:;f(sa?e,r?ée i Eaﬁse Command Pulse Input Selection
CWI-PULS/ 9 (PnO0S). N J
4 (phase A)
-FA
5 +CCW/ Forward pulse,
+SIGN/+FB | direction signal, or 90°
phase difference signal
6 -CCWI/-SIGN/ (phase B)
-FB
44 +CWLD Reverse pulse (inputfor | Input terminals for position command
25 CWLD line driver only) pulses dedicated to the line-driver
OUtpUt. \/ \/
46 | +CCWLD Forward pulse (input for | Changes to enable (set value: 1)
line driver only) according to the setting of Command
47 | -CCWLD Pulse Input Selection (Pn005).
Sensor ON Input This performs serial transmission of
ABS multi-rotation data of the absolute
encoder and also outputs 1-rotation data
20 SEN as the initial incremental pulses.
This input is enabled by setting the v v v
Operation Switch when Using Absolute
Encoder (Pn015) to O or 2.
13 SENGND Signal ground This is a sensor ON signal ground.
42 BAT Backup battery input These are the backup battery
connection terminals used when the
ABS .
absolute encoder power is interrupted. N N J N
43 BATGND (Connection to this terminal is not
necessary if you use the absolute
encoder battery cable for backup.)
Speed command input | This is an analog input terminal for
speed command.
REF Use the Speed Command Scale \/
(Pn302) to change the rotation speed
scale for the command input.
14 Torque command input | Provides a torque command input (set
1 value: 0 or 2) according to the setting of
Torque Command/Speed Limit
TREF1 Selection (Pn317). v
Use the Torque Command Scale
(Pn319) to change the rotation speed
scale for the command input.
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3-1 Servo Drive Specifications

Pin
number

Symbol

Name

Function and interface

Control mode

Position

Speed

Torque

Fully-
closed

14

VLIM

Speed limit input

Provides a speed limit input (set value:
1) according to the setting of Torque
Command/Speed Limit Selection
(Pn317).

Use the Speed Command Scale
(Pn302) to change the limit speed scale
for the analog input.

15

AGND1

Analog ground 1

This is an analog signal ground.

16

PCL

Forward torque limit
input

Provides a forward torque limit input (set
value: 0 or 4) or forward/reverse torque
limit input (set value: 5) according to the
setting of Torque Limit Selection
(Pn521).

TREF2

Torque command input
2

Provides a torque command input (set
value: 1) according to the setting of
Torgue Command/Speed Limit
Selection (Pn317).

Use the Torque Command Scale
(Pn319) to change the rotation speed
scale for the command input.

17

AGND1

Analog ground 1

This is an analog signal ground.

18

NCL

Reverse torque limit
input

Provides a reverse torque limit input (set
value: 0 or 4) according to the setting of
Torque Limit Selection (Pn521).

+24VIN

12 to 24-VDC power
supply input

The positive input terminal of the
external power supply (12 to 24 VDC) for
sequence inputs

8,9, 261033

Sl1to SI10

Sequence input signal

These allocate the following function and logics according to the
settings of Input Signal Selection 1 to 10 (Pn400 to 409).

NOT [8]

Reverse drive
prohibition input

This performs the drive prohibition input
in the reverse direction.

Changes to enable (set value: 0 or 2)
according to the setting of Drive
Prohibition Input Selection (Pn504).

POT [9]

Forward drive
prohibition input

This performs the drive prohibition input
in the forward direction.

Changes to enable (set value: 0 or 2)
according to the setting of Drive
Prohibition Input Selection (Pn504).

DFSEL1
(26]

Damping filter switching
1

Changes to enable (set value: 1 or 2)
according to the setting of Damping
Filter Selection (Pn213).

If the set value of Damping Filter
Selection (Pn213) is 2, switching
between 4 settings is possible by
combining this with the damping filter
switching input 2 (DFSEL2).

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Specifications

3-1 Servo Drive Specifications

Control mode

P"t]) Symbol Name Function and interface » Fully-
numoer Position | Speed [Torque closed

Gain switching This changes to enable (set value: 2)
according to the setting of the Gain
Switching Mode (Pn115 for position
control, Pn120 for speed control, or N N N N
Pn124 for torque control).

When the signal is OFF and ON, gain 1
and gain 2 change to enable,
respectively.

GSEL [27]

Electronic gear Switches the numerator for electronic
switching 1 gear ratio.

GESEL1 You can switch maximum 4 electronic N N
[28] gear ratio numerators by combining with
electronic gear switching input 2
(GESEL2).

Operation command This turns ON the servo (motor power N N J N

RUN [29] input supply starts).

Error counter reset Resets the position error counter.

input An edge (set value: 0) or level (set value:
ECRST [30] 1) can be selected according to the S S
setting of Error Counter Reset Condition
Selection (Pn517).

Alarm reset input Release the alarm status.

The error counter is reset when the
RESET [31] alarm is reset. \/ y y S
Some alarms cannot be reset with this
input.

Control mode switching | This signal switches the control mode for
input Servo Drive.

TVSEL [32] Changes to enable (set value: 3 to 5) \ y y
according to the setting of Control Mode
Selection (Pn001).

Pulse prohibition input | Prohibits the position command pulse.
Changes to enable (set value: 0) N
according to the setting of Command

Pulse Prohibition Input Setting (Pn518).

IPG [33]

Internally set speed Use this input to select a desired Speed
selection 1 Setting (Pn304 to 311) during the

internally set speed operation.
Internally set speed Y P P N

selection 2

VSEL1 [33]

VSEL2 [30]

Internally set speed

VSELS [28] selection 3

Torque limit switching | Switches the torque limit value via ON/
OFF.

Changes to enable (set value: 3 or 6)
TLSEL according to the setting of Torque Limit | \/ S
Selection (Pn521). The torque limit value
and operating direction vary according to
the set value.

Damping filter switching | Changes to enable (set value: 2)

2 according to the setting of Damping
Filter Selection (Pn213). N N
Switching between 4 settings is possible
by combining this with the damping filter
switching input 1 (DFSEL1).

DFSEL2

8,9, 26 to 33
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3-1 Servo Drive Specifications

Pin
number

Symbol

Name

Function and interface

Control mode

Position

Speed

Torque

Fully-
closed

8,9, 261033

GESEL2

Electronic gear
switching 2

You can switch maximum 4 electronic
gear ratio numerators by combining with
electronic gear switching input 1
(GESELL).

VZERO

Zero speed designation
input

This signal forcibly sets the speed
command to O.

Changes to enable (set value: 1 to 3)
according to the setting of Zero Speed
Designation Selection (Pn315).

VSIGN

Speed command sign
input

Designates the motor rotation direction
for speed commands.

Changes to enable (set value: 1)
according to the setting of Speed
Command Direction Selection (Pn301).

TSIGN

Torque command sign
input

This signal designates the motor rotation
direction for torque commands.
Changes to enable (set value: 1)
according to the setting of Torque
Command Direction Selection (Pn318).

STOP

Emergency stop input

This is an emergency stop input.

When input, this becomes an
emergency stop input error and thereby
stop the motor.

JSEL

Inertia ratio switching
input

This signal switches between inertia
ratio 1 and inertia ratio 2.

+ Be cautious that allocatable pin numbers are fixed for the following functions.
Error counter reset input (ECRST): Pin 30 only
Command pulse input prohibition input (IPG): Pin 33 only

+ The number in brackets indicates the pin number (allocation) at default setting. (The allocations
vary according to the control mode.)

I CN1 Control Outputs

: Control mode
P"t]) Symbol Name Function and interface » Fully-
TUlEEr Position | Speed [Torque|
closed
Encoder phase A Encoder signals (or external encoder
21 +A - -
+output signals during fully-closed control) are
output according to the setting of
22 -A Entco?er phase A - Encoder Dividing Numerator (Pn011).
outpu This is the line-driver output (equivalent
Encoder phase B to RS-422). The maximum output
49 +B :
+output frequency is 4 Mpps.
S R A
48 B Encoder phase B - Phase Z is output for encoder signals (or
output external encoder signals during fully-
Encoder phase Z closed control). This is the line-driver
23 | +Z +output output (equivalent to RS-422).
24 7 Encoder phase Z -
output
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Specifications

3-1 Servo Drive Specifications

Pin

Control mode

number Symbol Name Function and interface Fully-
closed
19 7 Encoder phase-Z Phase Z is output for encoder signals (or
output external encoder signals during fully- J
closed control). Open-collector output
o5 ZGND Encoder phase-Z
output common
SO11t0 S04 Sequence output signal | These signals allocate the following functions according to the
settings of Output Signal Selections 1 to 4 (Pn410 to 413).
BKIR [11] Brake interlock output | Outputs the timing signal for operating
BKIRCOM the electromagnetic brake on a motor. N
[10]
READY [35] | Servo ready completed | This output signal indicates the Drive is
ready to be energized.
READYCO It is turned ON when the control and v
main power supply is established an
M [34] i ly is established and
not in alarm status.
[ALM [37] Servo alarm The output is OFF when an alarm is
ALMCOM generated for the Servo Drive. N
(36]
INP1 [39] Positioning completion | If the position error is equal to
output 1 Positioning Completion Range 1
(Pn431) or less, this output turns ON N
INP1COM according to the setting condition of
[38] Positioning Completion Condition
Selection (Pn432).
TGON [39] | Motor rotation speed This output turns ON when the motor
detection output rotation speed reaches the speed set in
TGONCOM Rotation Speed for Motor Rotation
[38] Detection (Pn436).
TLIMT Torque limit output This output turns ON while the torque is J
TLIMTCOM limited.
ZSP Zero speed detection This output turns ON when the motor
signal rotation speed is equal to Zero Speed \
ZSPCOM Detection (Pn434) or less.
VCMP Speed conformity This output turns ON when the
output command speed corresponds to the
motor rotation speed.
This output turns ON when the
VCMPCOM difference between the command speed
and motor rotation speed is inside the
setting range of Speed Conformity
Detection Width (Pn435).
INP2 Positioning completion | If the position error is equal to
output 2 Positioning Completion Range 2
(Pn442) or less, this output turns ON N
INP2COM according to the setting condition of
& Positioning Completion Condition
8 Selection (Pn432).
<
:. WARN1 Warning output 1 This output turns ON according to the
— setting condition of Warning Output \
S WARN1COM Selection 1 (Pn440).
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OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-1 Servo Drive Specifications

: Control mode
P"t]) Symbol Name Function and interface . Fully-
nUMBEN Position | Speed [Torque|
closed
WARN2 Warning output 2 This output turns ON according to the
setting condition of Warning Output \/ \/ S S
WARN2COM Selection 1 (Pn440).
P-CMD Position command This output turns ON when a positioning
tat tput disi t.

b status outpu command is inpu N N
CMDCOM
V-LIMIT Speed limiting output This turns ON during torque control or
V- speed limit status. N
LIMITCOM
ALM-ATB Alarm clear attribute This output turns ON when an alarm

o [ALM- output occurs or the alarm can be cleared. N N N N

© | ATBCOM

& | v-cMD Speed command status | This output turns ON during speed

:«; V- output control or when a speed command is N

S | cMDpcom nput.

+ You cannot change the allocation for servo alarm output (/ALM). (The allocation is fixed.)

+ The number in brackets indicates the pin number (allocation) at default setting. (The allocations
vary according to the control mode.)
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Specifications

3-1 Servo Drive Specifications

I CN1 Pin Arrangement

Note.Do not connect anything to unused pins (*1).
For general-purpose inputs 1 to 10 (SI1 to 10) and general-purpose outputs (SO1, SO2 and SO4), use user

parameters Pn400 to Pn409 (Input Signal Selections 1 to 10) and Pn410 to Pn413 (Output Signal Selections 1 to
4) to set the function allocations.
The alarm output (ALM) is fixed to general-purpose output 3. This is indicated with square brackets in the above

figure.

24-V
- G General-purpose
1| Peom | e ————pg st |
open-collector command pulse si4 eneral-purpose
2 PCOM : 27 input 4
input for Reverse pulses, (GSEL) PR
command pulse +CW/ feed pulses, or 90° (gain switching) 9 General-purpose
Reverse pulses, +PULS/+FA | phase difference | 28 SI5 input 52
-Cw/ feed pulses, or 90° signal (phase A) sI6 lGenera -purpose
4| _PULS/-FA | phase diference Fovrdpuse, |20 (run) | "PUL (operation
signal (phase A) +CCW/ direction signal, or command) 9 General-purpose
Forward pulse, S| 4SIGN/+FB 90°phase difference 30 Si7 input 72
6 —-CCw/ direction signal, or signal (phase B) 31 sI8 ce nertaé-?ulrpose
_ _ i input 8 (alarm
SIGN/-FB go;gﬂglsfpﬁf:er%r;ce 12 to 24-VDC (RESET) rzset input) General-purpose
7| +24VIN power 32 SI19 input 9 (control
st ) General-purposg supply input Y General-purpose (TVSEL)  |mode switching)
8 input 1 (reverse drive 33 SI10 input10? Genera-nurnose
(NOT) prohibition input) si2 General-purpose P Zp
9 input 2 (forward drive 34| SO2COM output
General-purpose (POT) rohibion inpu) General-purpose common
10| sOiCcoMm output 1 35 S0O2 output 2 (servo ready Alarm output
common " so1 G?nertai'l()l;lrpfse (READY) | completed output) 55| ALMCOM ~ommon
inpu rake SO3COM [general-purpose
(BKIR) interlock output) /ALM Alarm output [ ] output 3 common]
12 1 37 S03 [general-purpose
[ 1 output 3] General-purpose
Speed command 13| SENGND Signal ground 38| SO4COM output 4
REF/TREF1/ | input, torque 2 General-purpose common
14 VLIM command input 1, Anal 39 S04 output 4?2
speed limit input nalog .
Forward torque 15 AGND1 ground 1 40 !
limit input, R
16| PCL/TREF2 torque command Anal 41 ' Absolute
input 2 171 AGND2 nalog 42 BAT encoder backup
ground 2 :
Reverse torque Absolute battery input
18 NCL limit inout 43| BATGND |encoder backup
P Phase-Z battery input R_everse pl_JIse
19 z output Reverse puise 44| +CWLD (input for line
open collector . - driver only)
20 SEN SenSO_r ON (op ) 45/ _cwLD (input for line
undefined dri I Forward pulse
Encoder river only) ( /
21 +A hase A+outout 46| +CccwLD | (inputfor line
Encod phase A+outpu Forward pulse driver only)
22 -A h nc: er 47| —CCWLD (input for line
phase A-oufput Encoder driver only) Encoder
23 +Z 48 -B
phase Z+output phase B-output
7 Encoder +B Encoder
24 - phase Z-output Phase-Z 49 phase B+output
25 ZGND (open collector) 50 "
common

The function that is allocated by default is given in parentheses. “*2” indicates terminals that have different default
functions depending on the control mode.
Refer to "6-9 Sequence I/O Signal" (P.6-35) for details on allocations.
To use an absolute encoder, connect a battery to either Pin 42 which is the backup battery input, or 43 which is
the battery holder for absolute encoder cable. (Never connect to both.)

I Connectors for CN1 (Pin 50)

Name

Model

Manufacturer

OMRON model number

Cable plug

10150-3000PE

Cable case (shell kit)

10350-52A0-008

Sumitomo 3M

R88A-CNU11C
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3-1 Servo Drive Specifications

Control Input Circuits

I Speed Command Input, Torque Command Input, Speed Limit Input and Torque Limit Input

20 kO
WA
REF/TREF1/VLIM14 ATkQ | ATk 470pF
A M\ It
Maximum = 1000 pF
input voltage 4 N
+10 V 1 < :l>
= 1000 pF
15 47 kQ
A M\ It
J7 47 kQ 470 pF
Wy
20 kQ ~
1000 pF

L
TREF2/PCL/NCL16,18| 14kQ  20kQ | 20 kQ :[:

) —W\ MV M\
Maximum

input voltage —Z 0 kQ -[ 1000 pF

+12V 17
1l <

I Position Command Pulse (Line Receiver Input)

When connecting with a line driver and a line receiver, up to 4 Mpps will be available.
(+CWLD: 44, —-CWLD: 45, +CCWLD: 46, -CCWLD: 47)

21O 20 kQ
+ 44,46 m
1o DOl 72

. = 4547 AN, Applicable
Applicable 2 kQ line receiver
line driver 13 20 kQ AM26C32 or
AM26LS31A or equivalent
equivalent

+ The shielded twisted-pair cable should not exceed 10 m in length.
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3-1 Servo Drive Specifications

I Position Command Pulse (Photocoupler Input)

When connecting with a line driver and a photocoupler, the maximum speed will be 500 kpps.
(+CW: 3, -CW: 4, +CCW: 5, —CCW: 6)

Controller Drive

Applicable line driver

AM26LS31A or equivalent 2200

EI Precautions for Correct Use

H

+ The shielded twisted-pair cable should not exceed 10 m in length.

Specifications
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3-1 Servo Drive Specifications

Open Collector Input
+ External 24-V power supply without a Current Limit Resistor (200 kpps maximum) (+24 VCW: 1,
—CW: 4, +24 VCCW: 2, -CCW: 6)

Controller Drive

12| 20k0

Vce 24V +
2.2 kQ
46| 1000 pFJ- } D—

¢ 220Q

—

+ External control power supply (200 kpps maximum) (+CW: 3, -CW: 4, +CCW: 5, -CCW: 6)

Controller Drive

Vce 2.2 kQ

I

4,6 2200

suoneoyoads H

Select a Current Limit Resistor (R) appropriate for Vcc.

vce R
veem 1S oma 24V 2 kQ (1/2 W)
R + 220
(7 to 15 mA) 12V 1kQ (1/2 W)
5V 0 Q (short)

|E| Precautions for Correct Use

+ The open collector wiring should not exceed 3 m in length.
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Specifications

3-1 Servo Drive Specifications

I General-purpose Input

External power supply l 4.7 kQ
12VDC +5%1t0  ,------ H2AVINGT

24VDC+5% 2 J_ 10 kO Ep\\
' SI1| 8

Input current
specification

10 mA max. (per point)

Photocoupler input

A

Signal level
ON level: 10 V or more SI2 |9

OFF level: 3 V or less -
Minimum ON time 40 ms

!§<Photocoupler input

To another input circuit GND common  To other input circuit

I Sensor Input

Sensor ON Input

[r——— e — e — e — - —- —

|
| 5V !
| SEN ! 20 1000
- A
| %
| — |
i Athigh level | 4.7KQ 171 uF
i Approx. 1 mA |
- |
|
|
|

7406 or equivalent
SENGND

S,ENGNDJ7 :f,
|

+ A PNP transistor is recommended.

+ The signal level is as follows.
H level: 2.0 V or more, L level: 0.8 V or less
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3-1 Servo Drive Specifications

Control Input Detalils

Details on the input pins for the CN1 connector are described here.

I High-speed Photocoupler Input

Pin 3:
Pin 4:
Pin 5:
Pin 6:

Function
+ The functions of these signals depend on the settings of the Command Pulse Rotation Direction

+Reverse pulse (+CW), +feed pulse (+PULS), or +phase A (+FA)
—Reverse pulse (-CW), —feed pulse (—PULS), or —phase A (—FA)
+Forward pulse (+CCW), +direction signal (+SIGN), or +phase B (+FB)
—Forward pulse (-CCW), —direction signal (-SIGN), or —phase B (-FB)

Switching Selection (Pn006) and the Command Pulse Mode Selection (Pn007).

Pn005 | Pn006 | PN007 Command
Set Set Set Input pins Motor forward command Motor reverse command
pulse mode
value | value | value
90° phase 3. +FA
difference 4: -FA
0/2 signals 5. +FB
(quadruple 6: -FB J u u L I'
multiplier)
Reverse 3: +CW
pulse/forward |4: —-CW —I L
0 0 1 pulse 5: +CCW
s _JutuuL]
L
Feed pulse/ |3: +PULS
direction 4: -PULS
3 signal 5: +SIGN
6: —SIGN

h H

l L

Note 1. If the Command Pulse Rotation Direction Switching Selection (Pn006) is set to 1, the rotation direction will be
reversed.
Note 2. If the photocoupler LED is turned ON, each signal will go high as shown above.
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Specifications

3-1 Servo Drive Specifications

Command Pulse Timing for Photocoupler Inputs

Command pulse mode

Timing

Feed pulse/direction
signal

Maximum input frequency
Line driver:
500 kpps
Open collector:
200 kpps

Direction signal

Feed pulse

1l

Forward command

I

2 |t

Reverse command

t2
T

T

At 200 kpps
t1<0.5us
t2>2.5upus

T 2>225pus
T>5.0us

(t/T) x 100 < 50 (%)

At 500 kpps
t1<0.1ps

t2>1.0 ps
t2>10ups
T>20ups

(x/T) x 100 < 50 (%)

Reverse pulse/forward
pulse

Maximum input frequency
Line driver:
500 kpps
Open collector:
200 kpps

Reverse pulse

Forward pulse

o

Forward command

u

At 200 kpps

T t1 <05 s

t2>25us
T >25ps
T>5.0us
(t/T) x 100 < 50 (%)

Reverse command

At 500 kpps
t1<0.1ps

t2>1.0 us

T 2>210pus
T>220us

(t/T) x 100 < 50 (%)

90° phase difference
signals

Maximum input frequency
Line driver:
500 kpps
Open collector:
200 kpps

Forward command

Reverse command

Phase-A pulseﬂ—/—\_ /1

Phase-B pulse

/L

At 200 kpps
t1<0.5pus

t >10 us
T>20us

(t/T) x 100 < 50 (%)

W\

At 500 kpps
t1<0.1us

T > 4.0ups
T>8.0us

(¢/T) x 100 < 50 (%)
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3-1 Servo Drive Specifications

I Line Receiver Input

Pin 44;
Pin 45;
Pin 46:
Pin 47:

Function

+ The functions of these signals depend on the settings of the Command Pulse Rotation Direction
Switching Selection (Pn006) and the Command Pulse Mode Selection (Pn007).

+Reverse pulse (+CW), +feed pulse (+PULS), or +phase A (+FA)
—Reverse pulse (-CW), —feed pulse (—PULS), or —phase A (-FA)
+Forward pulse (+CCW), +direction signal (+SIGN), or +phase B (+FB)
—Forward pulse (—CCW), —direction signal (-SIGN), or —phase B (—FB)

suoneoyoads H

Pn005 | Pn006 | PN007 Command
Set Set Set ulse mode Input pins Motor forward command Motor reverse command
value | value | value |P
90° phase |44: +FA
difference  |45: -FA
0/2 signals 46: +FB
(quadruple |47: -FB J L ’_‘ ’_‘ I'
multiplier)
Reverse 44: +CW
pulse/ 45: -CW —I L
1 0 1 forward 46: +CCW
S e :
Feed pulse/ |44: +PULS
direction 45: —PULS
3 signal 46: +SIGN
47: -SIGN

| H

l L

Note 1. If the Command Pulse Rotation Direction Switching Selection (Pn006) is set to 1, the rotation direction will be
reversed.
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Command Pulse Timing for Line Receiver Inputs

Command pulse mode

Timing

Feed pulse/direction
signal

Maximum input frequency

Direction signal

Forward command

Reverse command

tl‘ t2

Line driver: e 2 |11
4 Mpps — —
Feed pulse . \
oo :
T
t1<20ns
t2>125ns
t >2125ns
T >250 ns
(t/T) x 100 < 50 (%)
Reverse pulse/forward Forward command Reverse command
pulse
Maximum input frequency | eversePulse___ .
Line driver: t2
4 Mpps — —
Forward pulse /..
o 111
T
T t1<20ns
t2>125ns
t >125ns
T >250ns
(t/T) x 100 < 50 (%)
90° phase difference Forward command | Reverse command
signals
. . Phase-A pulse m
Maximum input frequency
Line driver: tl

Phase-Bpulse

t1<20ns
t >500 ps
T> 1lpus

(x/T) x 100 < 50 (%)
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I Sensor ON Input (SEN)

Pin 20: Sensor ON input (SEN)
Pin 13: Signal ground (SENGND)

Function
This input changes to enable (set value: 1) according to the setting of Absolute Interface
Function Selection (Pn616).
When the SEN signal turns ON, this performs serial transmission of multi-rotation data of the
absolute encoder and also outputs 1-rotation data as the initial incremental pulses.
If the SEN signal is OFF, motor power supply is not possible even when the RUN signal
(Operation command) is input. The RUN signal changes to enable after the SEN signal turns
ON and the normal operation of encoder becomes ready.
If the power is turned ON with the encoder disconnected, the SEN signal is ignored.

I Backup Battery Input (BAT)

Pin 42: Backup battery +input (BAT)
Pin 43: Backup battery —input (BATGND)

Function

+ These are the backup battery connection terminals used when the absolute encoder power is

interrupted.
+ Normally, the battery is connected to the battery holder for the absolute encoder battery cable. Do
not connect anything to these terminals.

|E| Precautions for Correct Use

Be sure not to connect to both of the absolute encoder battery cable and the backup battery
inputs at the same time. Such connection may result in malfunction.

I Speed Command Input (REF), Torque Command Input (TREF1) and Speed Limit Input (VLIM)

Pin 14: Speed command input (REF), torque command Input (TREF1) and speed limit input
(VLIM)
Pin 15: Analog input ground (AGND1)

Function

+ During speed control
Speed command is input. Use the Speed Command Scale (Pn302) to change the rotation speed
scale for the command input.

+ During torque control
This signal provides either a torque command input (set value: 0 or 2) or speed limit input (set
value: 1) according to the setting of Torque Command/Speed Limit Selection (Pn317).
In the case of torque command input 1 (TREF1), you can use Torque Command Scale (Pn319)
to change the rotation speed scale relative to the command input.
In the case of speed limit input (VLIM), you can use the Speed Command Scale (Pn302) to
change the limit speed scale relative to the analog input.
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I Torque Command Input 2 (TREF2) and Forward Torque Limit Input (PCL)

Pin 16: Torque command input 2 (TREF2) and forward torque limit input (PCL)
Pin 17: Analog input ground 2 (AGND2)

Function

+ During position control, speed control or fully-closed control
This signal provides a forward torque limit input (set value: 0 or 4) or forward/reverse torque limit
input (set value: 5) according to the setting of Torque Limit Selection (Pn521).
You can use Analog Torque Limit Scale (Pn527) to change the torque limit scale relative to the
analog input.

+ During torque control
This signal provides a torque command input (set value: 1) according to the setting of Torque
Command/Speed Limit Selection (Pn317).
In the case of torque command input 2 (TREF2), you can use Torque Command Scale (Pn319)
to change the rotation speed scale relative to the command input.

I Reverse Torgque Limit Input (NCL)

Pin 18: Reverse torque limit input (NCL)
Pin 17: Analog input ground 2 (AGND2)

Function

+ During position control, speed control or fully-closed control
This signal provides a reverse torque limit input (set value: O or 4) according to the setting of
Torque Limit Selection (Pn521).
You can use Analog Torque Limit Scale (Pn527) to change the torque limit scale relative to the
analog input.

I Operation command (RUN)

Pin 29: Operation command (RUN)

This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).

You must always allocate the operation command (RUN). If it is not allocated, the servo will
not turn ON.

Function

This input turns ON the power drive circuit for the main circuit of the Servo Drive. If this signal
is not input (servo OFF), the motor cannot drive.

I Forward Drive Prohibition Input (POT) and Reverse Drive Prohibition Input (NOT)

Pin 9: Forward drive prohibition input (POT)
Pin 8: Reverse drive prohibition input (NOT)
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Function
These two signals are the inputs to prohibit forward and reverse rotation (overtravel inputs).
If Drive Prohibition Input Selection (Pn504) is 1, you can use the setting of Stop Selection
(Pn505) to select the operation to be taken upon input of each prohibit signal.
If Drive Prohibition Input Selection (Pn504) is 2, drive prohibition input protection (E380)
actuates upon input of a drive prohibition.

|E| Precautions for Correct Use

Both signals are disabled (in a state in which drive prohibition will not operate) in the default settings.
If prohibiting the drive input is required, set the Drive Prohibit Input Selection (Pn504) to either O or
2. The setting on the Input Signal Selection 1 to 10 (Pn400 to Pn409) can change the logic and
allocation for the respective Input terminals (CN1 to 8, 9 and 26 to 33).

I Alarm Reset Input (RESET)

Pin 31: Alarm reset input (RESET)

This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).

The input logic for the alarm reset input (RESET) is always NO. (You cannot set NC logic.)

Function
It is the external reset input for servo alarm. (A reset occurs at the rising edge of this input.)
Inputting for 120 ms or more releases an alarm condition.
An alarm reset also resets the content of the error counter, upon which the position loop
becomes no longer effective.
Eliminate the cause of the alarm before resuming operation. To prevent danger, turn OFF the
Operation command (RUN) first, then input the alarm reset signal.
Some alarms cannot be reset with this input.

I Error Counter Reset Input (ECRST)

Pin 30: Error counter reset input (ECRST)

This is the allocation at default setting. You can change the functions for input terminals (CN1
to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10 (Pn400 to 409).
You can only allocate the error counter reset input (ECRST) to pin 30 (SI7). Allocating to any
other terminal generates an error counter reset signal allocation error (A332).

The input logic for the error counter reset input (ECRST) is always NO. (You cannot set NC
logic.)

Function
Inputting the error counter reset resets the content of the error counter, upon which the position
loop becomes no longer effective.
You can use Error Counter Reset Condition Selection (Pn517) to set the status (level) signal
(ON) or differential (rising edge) signal (from OFF to ON).
Input the differential signal for at least 100 us, or status signal for at least 1 ms. A reset may
not occur if the time is shorter.

l Control Mode Switching (TVSEL)

Pin 32: Control mode switching (TVSEL)

This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).
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Function
If the Control mode Selection (Pn001) is set to 3 to 5, the Control mode can be switched as
given in the following table.

Pn001 set value OFF (first control mode) ON (second control mode)
3 Position control Speed control
4 Position control Torque control
5 Speed control Torque control

I Gain Switching (GSEL)

Pin 27: Gain switching (GSEL)

This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).

Function
This signal changes to enable (set value: 2) according to the setting of the Gain Switching
Mode (Pn115 for position control, Pn120 for speed control, or Pn124 for torque control).
When the signal is OFF and ON, gain 1 and gain 2 change to enable, respectively.

I Damping Filter Switching 1 (DFSEL1) and Damping Filter Switching 2 (DFSEL2)

Pin 26: Damping filter switching 1 (DFSEL1)

No allocation: Damping filter switching 2 (DFSEL2)

This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).

Function
Use the sequence signal to switch among the 4 filters for use in damping control when the
setting of Damping Filter Selection (Pn213) is enable (set value: 1 or 2).

PnVZ;?j:et DESEL1 | DFSEL2 Dampiggfilter Dampiggfilter Dampigg filter Dampizgfilter
OFF - Enabled Enabled
! ON - Enabled Enabled
OFF OFF Enabled
ON OFF Enabled
? OFF ON Enabled
ON ON Enabled

I Electronic Gear Switching 1 (GESEL1) and Electronic Gear Switching 2 (GESEL?2)

Pin 28: Electronic gear switching 1 (GESEL1)
No allocation: Electronic gear switching 2 (GESEL?2)
This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).
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Function
Use these 2 signals to switch among up to 4 electronic gear ratio numerators.

cesels | eeseiz | Fewene | Eevone | Eectonc | Eecton
OFF OFF Pn009 valid
ON OFF Pn500 valid
OFF ON Pn501 valid
ON ON Pn502 valid

+ Electronic Gear Ratio Denominator (Pn010) is a common setting.

I Pulse Prohibition Input (IPG)

Pin 33: Pulse prohibition input (IPG)

This is the allocation at default setting. However, Command Pulse Prohibition Input (Pn518) is
set to disable (set value: 1). To use this, change Pn518 to enable (set value: 0). You can
change the functions for input terminals (CN1 to 8, 9 and 26 to 33) according to the settings of
Input Signal Selection 1 to 10 (Pn400 to 409).

You can only allocate the pulse prohibition input (ECRST) to pin 33 (S110). Allocating this input
to any other terminal generates a pulse prohibition input allocation error (A337).

Function

You can use this input to forcibly stop the command pulse input.
When this input is ON, the drive ignores the command pulse input and does not count pulses.

I Internally Set Speed Selection 1, 2 and 3 (VSEL1, 2 and 3)

Pin 33: Internally set speed selection 1 (VSEL1) Pin 30: Internally set speed selection 2
(VSEL2)

Pin 28: Internally set speed selection 3 (VSEL3)

This is the allocation at default setting. However, Command Speed Selection (Pn300) is set to
disable (set value: 0). To use this, change Command Speed Selection (Pn300) to enable (set
value: 1 to 3). You can change the logics and allocations for input terminals (CN1 to 8, 9 and
26 to 33) according to the settings of Input Signal Selection 1 to 10 (Pn400 to 409).
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Function

Perform speed control according to the internal speed set value in the parameter.

You can select from up to 8 internal speed set values.

Pn300 set value VSEL1 VSEL2 VSEL3 Speed command selection
OFF OFF - No. 1 Internally Set Speed (Pn304)
ON OFF - No. 2 Internally Set Speed (Pn305)
! OFF ON - No. 3 Internally Set Speed (Pn306)
ON ON - No. 4 Internally Set Speed (Pn307)
OFF OFF - No. 1 Internally Set Speed (Pn304)
ON OFF - No. 2 Internally Set Speed (Pn305)
2 OFF ON - No. 3 Internally Set Speed (Pn306)
ON ON - Analog speed command input (REF)
OFF OFF OFF No. 1 Internally Set Speed (Pn304)
ON OFF OFF No. 2 Internally Set Speed (Pn305)
OFF ON OFF No. 3 Internally Set Speed (Pn306)
ON ON OFF No. 4 Internally Set Speed (Pn307)
3 OFF OFF ON No. 5 Internally Set Speed (Pn308)
ON OFF ON No. 6 Internally Set Speed (Pn309)
OFF ON ON No. 7 Internally Set Speed (Pn310)
ON ON ON No. 8 Internally Set Speed (Pn311)

To use the internally set speeds, use NC contacts for the zero speed designation input
(VZERO). (If this is OFF, the speed command becomes 0.)The zero speed designation input
(VZERO) is set to disable (set value: 0) by default. To use this, change Zero Speed
Designation Selection (Pn315) to enable (set value: 1 to 2).

(If the zero speed designation input is not used, the motor turns at No. 1 Internally Set Speed
(Pn304) when the servo turns ON.)

I Zero Speed Designation (VZERO)

No allocation: Zero speed designation (VZERO)

There is no allocation at default setting. Also, Zero Speed Designation Selection (Pn315) is set
to disable (set value: 1). You can change the logics and allocations for input terminals (CN1 to
8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10 (Pn400 to 409).

Function

You can use this input to forcibly change the speed command to 0.
This signal changes to enable (set value: 1 to 3) according to the setting of Zero Speed
Designation Selection (Pn315).

Pn315 set value

Operation when ON

0

Zero speed designation is disabled.

1

The speed command becomes 0.

2

The speed command becomes 0, and the servo lock is applied when an actual speed
is equal to or less than Position Lock Level Setting (Pn316).

The servo lock is applied when a command speed is equal to or less than the Position
Lock Level Setting (Pn316) minus 10 r/min.
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I Speed Command Sign Input (VSIGN)

No allocation: Speed command sign designation (VSIGN)

There is no allocation at default setting. Also, Speed Command Direction Selection (Pn301) is
set to disable (set value: 0). You can change the logics and allocations for input terminals (CN1
to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10 (Pn400 to 409).

Function
You can use this input to designate the rotation direction relative to the speed command.
If Speed Command Direction Selection (Pn301) is enable (set value: 1), the polarity of analog
command input and rotation direction at internal command speed become disabled.

Pn301 set Pn303 set Analog speed command Speed command
VSIGN . )
value value (REF) direction
0 + Voltage (0 to 10 V) Forward direction
0 Not - Voltage (-10 to 0 V) Reverse direction
L affected + Voltage (0 to 10 V) Reverse direction
- Voltage (-10to 0 V) Forward direction
+ Voltage (0 to 10 V) o
OFF Forward direction
- Voltage (-10to 0 V)
1 Not affected
+ Voltage (0 to 10 V) o
ON Reverse direction
- Voltage (-10to 0 V)
Pn301 set VSIGN Internal command speed Spee_d co_mrgland
value direction
+ (1 to 20,000 r/min) Forward direction
— (-20,000 to —1 r/min) Reverse direction
0 Not affected . R
+ (1 to 20,000 r/min) Forward direction
— (20,000 to -1 r/min) Reverse direction
OFF Forward direction
1 Not affected
ON Reverse direction

*1.The motor rotation direction (CW, CCW) specified by the command direction is determined
by the setting of Pn000.
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I Torque Limit Switching (TLSEL)

No allocation: Torque Limit Switching (TLSEL)

There is no allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10
(Pn400 to 409).

Function
This input is used for switching the torque limit value.
This signal changes to enable (set value: 3 or 6) according to the setting of Torque Limit
Selection (Pn521).

Pn521 set value | TLSEL Forward direction Reverse direction
OFF Pn013 (No. 1 Torque Limit) Pn013 (No. 1 Torque Limit)
3 ON Pn522 (No. 2 Torque Limit) Pn522 (No. 2 Torque Limit)
OFF Pn013 (No. 1 Torque Limit) Pn522 (No. 2 Torque Limit)
° ON Pn525 (Forward External Torque Limit) | Pn526 (Reverse External Torque Limit)

I Torque Command Sign Input (TSIGN)

No allocation: Torque command sign input (TSIGN)

There is no allocation at default setting. Also, Torque Command Direction Selection (Pn318) is
set to disable (set value: 0). You can change the logics and allocations for input terminals (CN1
to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10 (Pn400 to 409).

Function
You can use this input to designate the rotation direction relative to the torque command.
If Torque Command Direction Selection (Pn301) is enable (set value: 1), the polarity of torque
command input is disabled.

Pn318 Pn320 TSIGN Torque command input Torque command
set value set value (TREF) direction
+ Voltage (0 to 10 V) Forward direction
0
- Voltage (-10to 0 V) Reverse direction
0 Not affected
+ Voltage (0 to 10 V) Reverse direction
1
- Voltage (-10 to 0 V) Forward direction
OFF Forward direction
1 Not affected Not affected
ON Reverse direction

*1. The motor rotation direction (CW, CCW) specified by the command direction is determined by the
setting of Pn000.
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I Emergency Stop Input (STOP)

No allocation: Emergency stop input (STOP)
There is no allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10

(Pn400 to 409).

Function

This is an external alarm stop input.
Upon input of an emergency stop, the system stops according to the set value of Stop

Selection for Alarm Detection (Pn510).

I Inertia Ratio Switching Input (JSEL)

No allocation: Inertia ratio switching input (JSEL)
This is the allocation at default setting. You can change the logics and allocations for input
terminals (CN1 to 8, 9 and 26 to 33) according to the settings of Input Signal Selection 1 to 10

(Pn400 to 409).

Function
You can switch the inertia ratio between Inertia Ratio 1 (Pn004) and Inertia Ratio 2 (Pn613).
When this signal is OFF, Inertia Ratio 1 (Pn004) becomes valid. If ON, Inertia Ratio 2 (Pn613)
becomes valid.
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I Position Feedback Output

Servo Drive Controller
R=120t0 180 Q
V+5 V
Phase A— Phase A
Output line driver
AM26C31 or |
equivalent Phase B— Phase B
Phase Z— Phase Z
" Lov

Applicable line receiver
AM26C32 or equivalent

I Phase-Z Output (Open Collector Output)

Drive Controller
100 19|z INd]
| Maximum service voltage: 30 VDC or less
25|ZGND Maximum output current: 50 mA or less
v Shell IFG w0V
FG = T LFG

I

I Sequence Output

+ General-purpose output

SO1:11,S02:35,/ALM : 37, S04 : 39

+ General-purpose output common SO1COM : 10, SO2COM : 34, ALMCOM : 36, SO4COM : 38

Servo Drive

100 1‘1'35'37'39 External power supply 12 to 24 VDC

@ J_ Maximum service voltage: 30 VDC or less
Ln—] Maximum output current: 50mA max.
Di

|io,34,36,38

Di: Surge voltage prevention diode
(When driving a relay directly with an
output signal, always insert a diode
as shown in the above figure.)
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Control Output Details

I Control Output Sequence

ON
Control power supply

(L1C and L2C) OFE

Approx. 100 to 300 ms
Internal control ON
power supply OFF

Approx. 2 s
ON Approx. 15§ PP
MPU initialization inialzaioh +s

completed OFF

0 s or more

Main circuit power ON

supply
(L1, L2 and L3) OFF

2

«—10 ms after the initialization is completed and the main circuit is turned on™

Servo ready ON
completed output
(READY) OFF

ON

Alarm output

VALM) g

Positioning ON
completion output
(INP)  OFF

] =—0 ms or more
Operation ON

command input
(RUN) OFF
Approx. 2 ms

Dynamic brake ON
OFF

Approx. 60 ms Pn437
Motor power supply ON
OFF

Approx. 4 ms —s-1t0 6 Mms

Brake interlock ~ ON
output (BKIR)

OFF
100 ms or more™
Servo position, speed, ~ ON
torque input
OFF

*1. In this section, the hardware inputs the servo ON signal, but the signal is not accepted.

*2. The servo ready completed output turns ON the moment the conditions of MPU initialization completed and main
circuit power supply establishment are both satisfied.

*3. Once the internal control power is established, the protective function starts working about 1.5 s after the MPU starts
initializing itself. Make sure all /O signals which connect to the amplifier (especially forward/reverse direction, drive
prohibition input and external encoder input) are established before operation of the protective function starts. Also,
you can increase this time with Pn618 "Power Supply ON Initialization Time."
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I Encoder Outputs (Phases A, B and 2)

Pin 21: +A, 22: -A, 48: -B, 49: +B, 23: +Z, 24: -Z

Function

+ It outputs the phase A, phase B, and phase Z encoder signals for the Servomotor.
+ The encoder outputs conform to the RS-422 communication method.

* You can use External Feedback Pulse Dividing Numerator Setting (Pn324) and External
Feedback Pulse Dividing Denominator Setting (Pn325) to set the dividing ratio.

+ The logical relation of phase B to the phase A pulse and whether to set the output source to an
encoder or external encoder can be selected with Encoder Output Direction Switching Selection
(Pn012).

+ The ground for the output circuit line driver is connected to the signal ground (ZGND). It is not
isolated.

+ The maximum output frequency is 4 Mpps (after quadruple multiplier).

+ The output frequency = the motor encoder resolution x (Pn324/Pn325) x 4 x motor rotation speed
(r/min)/60

+ The output phases are as shown below. (They are the same for both incremental and absolute
encoders.)

PhaseA| | | | | | Phase A| | | | |
PhaseB [ | || §| | PhaseB [ | || §| |
Phase Z |_| Phase Z |-|
Synchronous Asynchronous
+If the motor encoder + In cases except for the one
resolution x Pn324/Pn325 on the left, phases A and Z
is a multiple of 4, phases Z are not synchronized.
and A are synchronized.
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I Brake Interlock Output (BKIR)

Pin 11: Brake interlock output (BKIR)

Pin 10: Brake interlock output common (BKIRCOM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
This outputs an external brake timing signal according to the settings of the Brake Timing when
Stopped (Pn437) and Brake Timing During Operation (Pn438).

I Servo Ready Completed Output (READY)

Pin 35: Servo ready completed output (READY)

Pin 34: Servo ready completed output common (READYCOM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function

This output signal indicates the Servo Drive is ready to supply power to the Servomotor.
It is turned ON when the control and main power supply is established and not in alarm status.

I Alarm Output (/ALM)

Pin 37: Alarm Output (/ALM)
Pin 36: Alarm output common (ALMCOM)
The alarm output terminal is fixed to pin 36 or 37.

Function

The output is turned OFF when the drive detects an error.
This output is OFF when the power supply is turned ON, but turns ON when the drive's initial
processing has been completed.

I Positioning Completion Output 1 (INP1) and Positioning Completion Output 2 (INP2)

Pin 39: Positioning completion output 1 (INP1)

Pin 38: Positioning completion output common (INPLCOM)

No allocation: Positioning completion output 2 (INP2)

No allocation: Positioning completion output 2 common (INP2COM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
The INP1 turns ON when the error counter accumulated pulse is less than or equal to the
Positioning Completion Range 1 (Pn431) set value.
The INP2 turns ON when the error counter accumulated pulse is less than or equal to the
Positioning Completion Range 2 (Pn442) set value.
The output turns ON according to Positioning Completion Condition Selection (Pn432).
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I Motor Rotation Speed Detection Output (TGON)

Pin 39: Motor rotation speed detection output (TGON)

Pin 38: Motor rotation speed detection output common (TGONCOM)

This is the allocation at default setting. You can change the allocations of output terminals (CN1 to
10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4 (Pn410 to 413).

Function

It turns ON when the speed of the Servomotor exceeds the set value of the Rotation Speed for
Motor Rotation Detection (Pn436).

I Torque Limiting Signal (TLIMT)

No allocation: Torque limiting signal (TLIMT)

No allocation: Torque limiting signal common (TLIMTCOM)

This is the allocation at default setting. You can change the allocations of output terminals (CN1 to
10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4 (Pn410 to 413).

Function
This output turns ON while the torque is limited.

I Zero Speed Detection Signal (ZSP)

No allocation: Zero speed detection signal (ZSP)

No allocation: Zero speed detection signal common (ZSPCOM)

This is the allocation at default setting. You can change the allocations of output terminals (CN1 to
10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4 (Pn410to 413).

Function
This output turns ON when the motor rotation speed is equal to Zero Speed Detection (Pn434) or less.

I Speed Conformity Output Signal (VCMP)

No allocation: Speed conformity output signal (VCMP)

No allocation: Speed conformity output signal common (VCMPCOM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
This output turns ON when the command speed corresponds to the motor rotation speed.
This output turns ON when the difference between the command speed and motor speed is
equal to the Speed Conformity Detection Width (Pn435) or less.

I Warning Output 1 (WARN1) and Warning Output 2 (WARN2)

No allocation: Warning output 1 (WARN1) and warning output 2 (WARN2)

No allocation: Warning output 1 common (WARN1COM) and warning output 2 common
(WARN2COM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function

The output turns ON according to the setting conditions of Warning Output Selection 1 (Pn440)
and Warning Output Selection 2 (Pn441).
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I Position Command Status Output (P-CMD)

No allocation: Position command status output (P-CMD)

No allocation: Position command status output common (P-CMDCOM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
This output turns ON when a positioning command is input.

I Speed Limiting Output (V-LIMIT)

No allocation: Speed limiting output (V-LIMIT)

No allocation: Speed limiting output common (V-LIMITCOM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
This turns ON during torque control or speed limit status.

I Alarm Clear Attribute Output (ALM-ATB)

No allocation: Alarm clear attribute output (ALM-ATB)

No allocation: Alarm clear attribute output common (ALM-ATB COM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
This output turns ON when an alarm occurs or the alarm can be cleared.

I Speed Command Status Output (V-CMD)

No allocation: Speed command status output (V-CMD)

No allocation: Speed command status output common (V-CMDCOM)

This is the allocation at default setting. You can change the allocations of output terminals
(CN1to 10, 11, 34, 35, 38 and 39) according to the settings of Output Signal Selections 1 to 4
(Pn410 to 413).

Function
This output turns ON during speed control or when a speed command is input.
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Encoder Connector Specifications (CN2)

Pin Symbol Name Function and interface
number
1 E5V Encoder power supply +5 V | Power supply output for the encoder
2 EOV Encoder power supply GND
3 BAT+ Battery + Backup power supply output for the absolute encoder
4 BAT- Battery —
Encoder + phase S Encoder signal 1/O (serial signal)
5 PS+ .
input
6 PS_ !Encoder — phase S
input
Shell FG Frame ground Frame ground

Connectors for CN2 (6 Pins)

Name Model Manufacturer OURIFON mioete]
number
Drive connector 53460-0629 Molex Japan -
Cable connector 55100-0670 R88A-CNWO1R

External Encoder Connector Specifications (CN4)

These are the specifications of the connector that connects to the external encoder.

Pin

Symbol Name Function and interface
number
1 E5V Use at 5.2 V + 5% and at or below 250 mA.
External encoder power supply — —
5 EOV output This is connected to the control circuit ground connected to
connector CN1.
3 +EXS External encoder signal I/O Performs serial signal input and output.
4 _EXS (Serial signal)
5 +EXA Performs input and output of phase A, B, and Z signals.
6 —-EXA
7 +EXB External encoder signal input
8 _EXB (Phase A, B, and Z signals)
9 +EXZ
10 -EXZ
Shell FG Frame ground Frame ground

Connectors for CN4 (10 Pins)

3-51

Name

Model

Manufacturer

OMRON model number

Connector

MUF-PK10K-X

JST Mfg. Co., Ltd.

R88A-CNK41L
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I External Encoder Input Signals Table

External Encoder 1/0 (CN4)

Pin

Symbol Name Function and interface
number
1 E5V External encoder power External encoder power supply: 5.2 VDC + 5%, 250
supply output mA max.
2 EOV If the above capacity is exceeded, provide a
separate power supply.
3 +EXS External encoder signal This is an external encoder serial bi-directional
serial interface signal.*(Conforming to EIA485)
4 —EXS Maximum response frequency: 400 Mpps
5 +EXA External encoder signal This is an external encoder 90° phase input signal.*
90° phase difference input | Maximum response frequency: 4 Mpps (quadruple
6 _EXA (Phases A, B and 2) multiplier)
7 +EXB EXA t1§ : | |
—> —>
8 ~EXB J . i | |_
EXB — |
9 +EXZ hapnc il e BN
pthi ftli o 115025 s
10 -EXZ w2 0 ©2-100ps

*  Connect external encoder signals to the serial interface (+EXS/-EXS) or 90° phase difference inputs
according to the encoder type.

I Example of Connection with External Encoder

W 90° Phase Difference Output Type (Pn323 =0)

Phase A —

Phase B —l::;
Phase Z —l::;

External encoder side

Servo Drive side (CN4)

5V

T I+5V T

Power supply areaf :I:
L JTov |

E5V | 1 152V 4+5% 250 mA max
EoV | 2
GND

----- +EXA 5 2kQ 20 kQ ﬁ PULS
2 kQ 20 kQ ’D? e
+EXB | 7 2KQ 20 kQ |j 2 PULS
_EXB ul 1200 =i>_)
ko 20k ,D, e
+EXZ | 9 2kQ 20 kQ |j ------

Exz | 120 Q

FG =
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-
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B Serial Communications Type, Incremental Encoder Specifications (Pn323 = 1)

Magnescale Incremental by Sony
Manufacturing Systems Corporation SR75/SR85 Servo Drive side (CN4)

Serial number !
......................

FG
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Analog Monitor Connector Specifications (CN5)

I Monitor Output Signal Table

Monitor output (CN5)
Pin Symbol Name Function and interface
Number
Analog monitor output 1 Outputs the analog signal for the monitor.
Default setting: Motor rotation speed 1 V/(500 r/min)
1 AM1 You can use Pn416 and Pn417 to change the item and
unit.
You can use Pn421 to change the output method.
Analog monitor output 2 Outputs the analog signal for the monitor.
Default setting: Torque command, 1 V/(33%)
2 AM2 You can use Pn418 and Pn419 to change the item and
unit.
You can use Pn421 to change the output method.
3 GND Analog monitor ground Ground for analog monitors 1, 2
4 - Not used Do not connect.
5 - Not used Do not connect.
6 - Not used Do not connect.

Connectors for CN5 (6 Pins)

Name Model

Manufacturer

Connector housing 51004-0600

Molex Japan

Connector terminal 50011-8000

Molex Japan

I Monitor Output Circuit

Servo Drive

—
~_ |1kQ
+

1/2 AM1/AM2
Monitor equipment

3 GND
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USB Connector Specifications (CN7)

Through the USB connection with computer, operations such as parameter setting and
changing, monitoring of control status, checking alarm status and alarm history, and parameter
saving and loading can be performed.

nuFr)r:rt])er Symbol Name Function and interface

1 VBUS Use this function for computer communication.
D- USB signal terminal
D+

- Reserved for manufacturer use

Do not connect.

H
al |l W N

GND Signal ground

Signal ground

Specifications

|E| Precautions for Correct Use

+ Use a commercially available USB cable that is shielded, equipped with a ferrite core for noise
immunity, and supports USB2.0. The Mini B type USB cable can be used.

Safety Connector Specifications (CN8)

I Connection of Safety 1/0 Signals and Processing of External Signals

3-55

2]

Maximum servicevoltage
EDM+ - 30 vDC or less.

L
«

150 mADC.

[< Maximum output current
Leakage current

1
! 4.7 kQ
1.\ SF1+
External power supply i 4
12VDC + 5% to '
24VDC 5% | 1kQ
1
! SF1-
H 3
1
1
1
1
i
1
| Spoy 4.7 kQ
™ T
External power supply H
12VDC £ 5% to
24VDC + 5% 1ko
SF2-
5

7 :0.1 mA max.
EDM- Residual voltage
1 1.7V max.

Shell
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I Safety 1/O Signal Table
Safety I/O (CN8)
Pin Symbol Name Function and interface
Number
1 - Reserved Do not connect.
2 —
3 SF1- Safety input 1 Inputs 1 and 2 for operating the STO function, which are
2 SF1 2 independent circuits. This input turns OFF the power
+ transistor drive signals in the Servo Drive to cut off the
5 SF2- Safety input 2 current output to the motor.
6 SF2+
7 EDM- | EDM output A monitor signal is output to detect a safety function
8 EDM failure.
Shell FG Frame ground Connected to the ground terminal inside the Servo Drive.

Connector for CN8 (8 Pins)

Name Model Manufacturer il
number
Industrial Mini I/O Connector 2013595-1 Tyco Electronics AMP KK | R88A-CNK81S

(D-SHAPEL1)

Note. The recommended cable is a 6-conductor (AWG30 to AWG26) shielded cable with a finished
outer diameter of 6.7 mm max.
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I Safety Input Circuit

Servo Drive
SF1+ 4 4.7 kQ
External power supply - 1 e N, .
12 VDC + 5% to - J_

. : : Phot I
, 1kQ Iil E[§< inp?y[ocoup er
24 VDC + 5% ‘ T SF1- 3 L ;
_ P~

_ SF2+ 6 4.7 kO
Signal level pmeeees 1 i )
ON level: 10 V or more _== L 1kO E!M\/\: il:]hcl;ttocoupler
OFF level: 3V orless | T_1\ SF2- 5 [N SN L P
I EDM Output Circuit
Servo Drive
——————————— 10 Q 7 +EDM (%) External power supply
¥\ ! &/ 12 to 24 VDC
LT ! T Maximum service voltage: 30 VDC or less
! i 8 -EDM Di T Maximum output current: 50 mA max.
""""""" Leakage current: 0.1 mA max.
Residual voltage: 1.7 VV max.

Di: Surge voltage prevention diode
(Use a high-speed diode.)
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32 Overload Characteristics (Electronic Thermal Function)

An overload protection function (electronic thermal) is built into the Servo Drive to protect the
Servo Drive and motor from overloading.

If an overload does occur, first eliminate the cause of the overload and then wait at least 1
minute for the motor temperature to drop before turning ON the power again.

If the alarm reset is repeated at short intervals, the motor windings may burn out.

Overload Characteristics Graphs

The following graphs show the characteristics of the load ratio and electronic thermal function's
operation time.

Time [s]

100 Eﬁ [100 V, 200 V]

AN 3,000-r/min Servomotors

TN 50 W
RRRARNY 100 W (100 V)

——————— 100 W (200 V)

R ____[200W

» 400 W

Il —— 750w

Tl

0.1 115
100 150 200 250 300 Overload [%)]

100

X [200 V]
N 3,000-r/min Servomotors 1.0 kW to 5 kW
2,000-r/min Servomotors
1,500-r/min Servomotors
N J 1,000-r/min Servomotors
[400 V]
3,000-r/min Servomotors
2,000-r/min Servomotors
1,500-r/min Servomotors
\1,000-r/min Servomotors

10

0.1

[N gy S Sy [ N My g g Mg S g

115
100 150 200 250 300 Overload [%]
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3-3

Servomotor Specifications

The following OMNUC G5-Series AC Servomotors are available.
+ 3,000-r/min Servomotors
+ 2.000-r/min Servomotors
+ 1,500-r/min Servomotors
+ 1,000-r/min Servomotors

There are various options available, such as models with brakes, or different shaft types.
Select a Servomotor based on the mechanical system's load conditions and the installation

environment.

General Specifications

Item

1,000-r/min Servomotors
1,500-r/min Servomotors
2,000-r/min Servomotors

3,000-r/min Servomotors

50 to 750 W 1to 5 kW 900 W to 15 kW

Ambient operating
temperature and operating
humidity

0 to +40°C, 20% to 85% (with no condensation)

Storage ambient
temperature and humidity

—20 to +65°C, 20% to 85% (with no condensation)
Maximum allowable temperature: 80°C for 72 hours maximum (standard humidity)

Operating and storage
atmosphere

No corrosive gases

Vibration resistance *1

Acceleration of 49 m/s? "2
24.5 m/s2 max. in X, Y, and Z directions when the motor is stopped

Impact resistance

Acceleration of 98 m/s? max. 3 times each in X, Y, and Z directions

Insulation resistance

Between power terminal and FG terminal: 20 MQ min. (at 500 VDC)

Dielectric strength

1,500 VAC between power terminal and FG terminal for 1 min (voltage 100 V, 200 V)
1,800 VAC between power terminal and FG terminal for 1 min (voltage 400 V)
1,000 VAC between brake terminal and FG terminal for 1 min

Insulation class Type B Type F
Protective structure IP67 (except for through-shaft parts and motor and encoder connector pins)
EC Low EN60034-1/-5
Directive | Voltage
Directive
UL standards UL1004-1 UL1004-1, UL1004-6 3
CSA standards CSA C22.2 No. 100

International standard

*1. The amplitude may be amplified by machine resonance. Do not exceed 80% of the specified value for extended periods of time.

*2. 24.5m/s? is specified for 1,500-r/min Servomotors of 7.5 to 15 kW and 1,000-r/min Servomotors of 4.5 to 6 kW.

*3. UL 1004-6 applies only to 1,500-r/min Servomotors of 7.5 to 15 kW and 1,000-r/min Servomotors of 4.5 to 6 kW.

Note 1. Do not use the cable when it is laying in oil or water.

Note 2. Do not expose the cable outlet or connections to stress due to bending or the weight of the cable itself.

Note 3. Disconnect all connections to the Servomotor before attempting a megameter test (insulation resistance
measurement) on a Servomator. Failure to follow this guideline may result in damaging the Servomotor.
Never perform a dielectric strength test on the Servomotor. Failure to follow this guideline may result in
damaging the internal elements.
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Characteristics

I 3,000-r/min Servomotors

100 VAC
Model (R88M-) K05030H K10030L K20030L K40030L

Item Unit K05030T K10030S K20030S K40030S

Rated output *1 W 50 100 200 400

Rated torque *1 Nem 0.16 0.32 0.64 1.3

Rated rotation speed r/min 3,000

Maximum rotation speed | r/min 6,000

Momentary maximum

torque o1 Nem 0.48 0.95 1.91 3.8

Rated current *! A (rms) 1.1 1.6 2.5 4.6

Momentary maximum

1 A (0-p) 4.7 6.9 10.6 195

current *

Rotor Without brake kg e m® | 0.025x10™ 0.051x10°* 0.14x10™* 0.26x107*

inertia With brake | kg em? | 0.027x104 0.054x107% 0.16x10% 0.28x10%

Applicable load inertia - 30 times the rotor inertia max. *2

Torque constant *1 N e m/A 0.11+10% 0.14+10% 0.20+10% 0.21+10%

Powerrate |Without brakel kW/s 10.1 19.8 28.9 62.3

+1 With brake | kW/s 9.4 18.7 25.3 57.8

Mechanical ~ |Without brakel ms 1.43 1.03 0.61 0.48

time constant \\with brake | ms 1.54 1.09 0.70 0.52

Electrical time constant | ms 0.82 0.91 3.0 3.4

Allowable radial load *3 68 68 245 245

Allowable thrust load *3 58 58 98 98

Weight | Without brake kg Approx. 0.31 Approx. 0.45 Approx. 0.78 Approx. 1.2

With brake kg Approx. 0.51 Approx. 0.65 Approx. 1.2 Approx. 1.6

Radiator plate dimensions (material) | 100 x 80 x t10 (Al) 130 x 120 x t12 (Al)

Applicable Servo Drives (R88D-) KTA5L KTO1L KTO2L KTO4L
Brake inertia kgem? |2x1077 2x1077 1.8x10° 1.8x10°
Excitation voltage ** | V 24 VDC £ 5%

(F;Ic:v;gz Cc:())nsumpnon W 7 7 9 9
gt‘gg?tc‘):onsump"on A 0.3 0.3 0.36 0.36
Static friction torque | Nem 0.29 min. 0.29 min. 1.27 min. 1.27 min.

g Attraction time *° ms 35 max. 35 max. 50 max. 50 max.

E Release time *° ms 20 max. 20 max. 15 max. 15 max.

% Backlash +1°

g’ Qr':l’i"r?;'e work per | 5 39.2 39.2 137 137

3 [Allowable total work | J 4.9x10° 4.9x103 44.1x103 44.1x10°
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100 VAC

Model (R88M-) K05030H K10030L K20030L K40030L
Item Unit K05030T K10030S K20030S K40030S
@ AIIowabIg angular rad/s2 30,000 max. . .
S | acceleration (Speed of 2,800 r/min or more must not be changed in less than 10 ms.)
§ Brake limit - 10 million times min.
'g Rating - Continuous
o | Insulation class
§ - Type F
s}
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200 VAC
Model (R88M-) K05030H K10030H K20030H K40030H
Item Unit K05030T K10030T K20030T K40030T
Rated output *1 w 50 100 200 400
Rated torque *1 Nem 0.16 0.32 0.64 1.3
Rated rotation speed r/min 3,000
Maximum rotation speed | r/min 6,000
Momentary maximum
torque o1 Nem 0.48 0.95 1.91 3.8
Rated current *! A(rms) |1.1 1.1 1.5 2.4
Momentary maximum
current *1 A (0-p) 4.7 4.7 6.5 10.2
Rotor Without brakel kg e m? | 0.025x10™ 0.051x10™ 0.14x10™* 0.26x10™
nertia \vith brake | kgem2 | 0.027x10°% 0.054 x10°4 0.16x10° 0.28x10%
Applicable load inertia - 30 times the rotor inertia max.*2
Torque constant *1 Nem/A |0.11+10% 0.21+10% 0.32+10% 0.40+£10%
Powerrate [Without brakel kW/s 10.1 19.8 28.9 62.3
s With brake kW/s 9.4 18.7 25.3 57.8
Mechanical |Without brakel ms 1.43 1.07 0.58 0.43
ﬂ[,”nestam With brake | s 1.54 1.13 0.66 0.46
Electrical time constant | ms 0.82 0.90 3.2 34
Allowable radial load ** | N 68 68 245 245
Allowable thrust load *3 | N 58 58 98 98
Weight | Without brake kg Approx. 0.31 Approx. 0.46 Approx. 0.79 Approx. 1.2
With brake kg Approx. 0.51 Approx. 0.66 Approx. 1.2 Approx. 1.6
Radiator plate dimensions (material) | 100 x 80 x t10 (Al) 130 x 120 x t12 (Al)
Applicable Servo Drives (R88D-) KTO1H KTO1H KTO2H KTO04H
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200 VAC
el (AL K05030H K10030H K20030H K40030H

Item Unit KO05030T K10030T K20030T K40030T

Brake inertia kgem? |2x107 2x1077 1.8x10°® 1.8x10°®

Excitation voltage ** |V 24 VDC + 5%

(F;lct)v;gz Cc;;msumptnon W 7 7 9 9

Current consumption | , 0.3 0.3 0.36 0.36

(at 20°C)

Static friction torque | Nem 0.29 min. 0.29 min. 1.27 min. 1.27 min.

Attraction time *° ms 35 max. 35 max. 50 max. 50 max.

Release time *3 ms 20 max. 20 max. 15 max. 15 max.

Backlash t1°

bAr'fll’inf‘;'e work per | 4 39.2 39.2 137 137

Allowable total work | J 4.9x10% 4.9x103 44.1x108 44.1x10°

Allowable angular rad/s2 30,000 max.

Brake specifications

acceleration

(Speed of 2,800 r/min or more must not be changed in less than 10 ms.)

Brake limit - 10 million times min.
Rating - Continuous
Insulation class - Type F
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200 VAC
Model (R88M-) K75030H K1KO030H K1K530H
Item Unit K75030T K1K030T K1K530T
Rated output *1 w 750 1000 1500
Rated torque *1 Nem 24 3.18 4.77
Rated rotation speed r/min 3,000
Maximum rotation speed | r/min 6,000 5,000
Momentary maximum
torque *1 Nem |71 9.55 143
Rated current *! A(ms) |4.1 6.6 8.2
Momentary maximum
current *% A ©0-p) 28 =
Rotor Without brake kg e m? | 0.87x10™ 2.03x10™ 2.84x10™
nertia \vih brake | kgem?2 | 0.97x10% 2.35x10° 3.17x10%
Applicable load inertia _ 2m0a;irrlgs the rotor inertia 15 times the rotor inertia max. *2
Torgue constant *1 Nem/A | 0.45+10% 0.37 0.45
Powerrate [Without brakel kW/s 65.4 49.8 80.1
w With brake | kW/s | 58.7 43.0 71.8
Mechanical |Without brake ms 0.37 0.61 0.49
ﬂg"nestam With brake | ms 0.42 0.71 0.55
Electrical time constant | ms 5.3 5.8 6.3
Allowable radial load ** | N 392 490 490
Allowable thrust load *3 | N 147 196 196
Weight | Without brake kg Approx. 2.3 Approx. 3.5 Approx. 4.4
With brake kg Approx. 3.1 Approx. 4.5 Approx. 5.4
Radiator plate dimensions (material) | 170 x 160 x t12 (Al) 320 x 300 x t20 (Al)
Applicable Servo Drives (R88D-) KTO8H KT15H KT15H

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

3-64

suoneoyoads H



H

Specifications

3-3 Servomotor Specifications

200 VAC
LA IEL (R ) K75030H K1K030H K1K530H

Item Unit K75030T K1K030T K1K530T

Brake inertia kgem? |0.75x107° 0.33x10™* 0.33x10™

Excitation voltage 4V 24 VDC + 5% 24 VDC + 10%

Power consumption

(at 20°C) W 10 19 19

Current consumption

+109 +109

(at 20°C) A 0.42 0.81+10% 0.81+10%

Static friction torque | Nem 2.45 min. 7.8 min. 7.8 min.

Attraction time *° ms 70 max. 50 max. 50 max.

Release time *> ms 20 max. 15 max. *8 15 max. *8

Backlash +1°

AIIovyabIe work per 3 196 392 392

braking

Allowable total work | J 1.47x10° 4.9x10° 4.9x10°

Allowable angular rad/s2 30,000 10,000

Brake specifications

acceleration

Brake limit - 10 million times min.
Rating - Continuous
Insulation class - Type F
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Model (R88M-) 200 VAC
K2KO030H K3KO030H K4KO030H K5KO030H
Item Unit K2KO030T K3KO030T K4KO030T K5K030T
Rated output ** W 2000 3000 4000 5000
Rated torque *1 Nem 6.37 9.55 12.7 15.9
Rated rotation speed r/min 3,000
Maximum rotation speed | r/min 5,000 4,500 4,500
m;’gzn}fw maximum o (19 28.6 38.2 47.7
Rated current *1 A(rms) |11.3 18.1 19.6 24.0
Momeniary maximum | A 0-p) | 48 77 83 102
Rotor \é\gzg”t kgem? |3.68x10% 6.50x104 12.9x10° 17.4x10°
nertia With brake | kgem? | 4.01x10* 6.85x10™* 14.2x10™ 18.6x10™
Applicable load inertia - 15 times the rotor inertia max. *2
Torque constant * Nem/A |0.44 0.41 0.49 0.49
Power rate \é\rlgzg“t KW/s 110 140 126 146
With brake | kW/s 101 116 114 136
Mechanica | Without | o 0.44 0.41 0.51 0.50
| time brake
constant | with brake | ms 0.48 0.49 0.56 0.54
Electrical time constant | ms 6.7 11 12 13
Allowable radial load *3> | N 490 490 784 784
Allowable thrust load *3 | N 196 196 343 343
Weig Without brake kg Approx. 5.3 Approx. 8.3 Approx. 11.0 Approx. 14.0
ht With brake kg Approx. 6.3 Approx. 9.4 Approx. 12.6 Approx. 16.0
Radiator plate dimensions (material) | 380 x 350 x t30 (Al)
Applicable drives (R88D-) KT20H KT30H KT50H KT50H
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3-3 Servomotor Specifications

Model (R88M-) 200 VAC
K2KO030H K3KO030H K4KO030H K5K030H
Item Unit K2KO030T K3KO030T K4KO030T K5KO030T
Brake inertia kgem? |0.33x10™ 0.33x10™ 1.35x10™ 1.35x10™
Excitation voltage ** |V 24 VDC + 10%
;‘t"ggz é;’”sumption W 19 19 22 22
Current consumption | 0.81+10% 0.81+10% 0.90+10% 0.90+10%
(at 20°C)
Static friction torque | Nem 7.8 min. 11.8 min. 16.1 min. 16.1 min.
Attraction time *° ms 50 max. 80 max. 110 max. 110 max.
Release time *° ms 15 max. *0 15 max. *® 50 max. *’ 50 max. *’
Backlash t1°
Qr'fll’i"r?;'e work per | 392 392 1,470 1,470
o | Allowable total work | J 4.9x10° 4.9x10° 2.2x10° 2.2x10°
EJ_ Brake limit - 10 million times min.
é Rating - Continuous
,%’ Insulation class - Type F
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400 VAC
LAERfE (el K75030F K1K030F K1K530F K2K030F
Item Unit K75030C K1K030C K1K530C K2K030C
Rated output ** w 750 1000 1500 2000
Rated torque *1 Nem 2.39 3.18 4.77 6.37
Rated rotation speed r/min 3,000
Maximum rotation speed | r/min 5,000
Momentary maximum
torque ol Nem 7.16 9.55 14.3 19.1
Rated current *! A(rms) |24 3.3 4.2 5.7
Momentary maximum
current <1 A(-p) |10 14 18 24
Rotor Without brake| kg e m? | 1.61x10™ 2.03x10™ 2.84x10™ 3.68x10™
nertia Nvih brake | kgem? | 1.93x10°% 2.35x10° 3.17x10° 4.01x10%
Applicable load inertia _ _20 times the*rgtor 15 times the rotor inertia max. *2
inertia max.
Torgue constant *1 Nem/A |0.78 0.75 0.89 0.87
Powerrate [Without brakel kW/s 35.5 49.8 80.1 110
s With brake kW/s 29.6 43 71.8 101
Mechanical |Without brakel ms 0.67 0.60 0.49 0.45
ﬂg"nestam With brake | ms 0.8 0.70 0.55 0.49
Electrical time constant | ms 5.9 5.8 6.5 6.6
Allowable radial load ** | N 490 490 490 490
Allowable thrust load ** | N 196 196 196 196
Weight | Without brake kg Approx. 3.1 Approx. 3.5 Approx. 4.4 Approx. 5.3
With brake kg Approx. 4.1 Approx. 4.5 Approx. 5.4 Approx. 6.3
Radiator plate dimensions (material) | 320 x 300 x t20 (Al)
Applicable Servo Drives (R88D-) KT10F KT15F KT15F KT20F
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3-3 Servomotor Specifications

400 VAC
e G(RE i) K75030F K1KO30F K1K530F K2KO030F
Item Unit K75030C K1K030C K1K530C K2K030C
Brake inertia kgem? |0.33x10™ 0.33x10™* 0.33x10* 0.33x10™*
Excitation voltage ** |V 24 VDC + 10%
g‘t"ggig’”sump“o“ w 17 19 19 19
Current consumption | 0.70+10% 0.81+10% 0.81+10% 0.81+10%
(at 20°C)
Static friction torque | Nem 2.5 min. 7.8 min. 7.8 min. 7.8 min.
Attraction time *° ms 50 max. 50 max. 50 max. 50 max.
Release time *> ms 15 max. *6 15 max. *6 15 max. *6 15 max. *6
Backlash +1°
Allowable work per 3 392 392 392 392
braking
o | Allowable total work | J 4.9x10° 4.9x10° 4.9x10° 4.9x10°
E)_ Brake limit - 10 million times min.
§ Rating - Continuous
,%’ Insulation class - Type F
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3-3 Servomotor Specifications

400 VAC
Model (R88M-) K3KO30F K4KO30F K5KO30F
Item Unit K3K030C K4K030C K5K030C
Rated output ** W 3000 4000 5000
Rated torque *1 Nem 9.55 12.7 15.9
Rated rotation speed r/min 3,000
Maximum rotation speed | r/min 5,000 4,500
Momentary maximum
torque ol Nem 28.6 38.2 47.7
Rated current ** A (rms) 9.2 9.9 12.0
Momentary maximum
current <L A (0-p) 39 42 51
Rotor Without brake kg e m? | 6.50x10™ 12.9x10™ 17.4x10™
nertia Nvih brake | kgem?2 | 7.85x10% 14.2x10° 18.6x10"
Applicable load inertia - 15 times the rotor inertia max. *2
Torque constant *1 Nem/A |0.81 0.98 0.98
Powerrate [Without brakel KW/s 140 126 146
* With brake | kWis | 116 114 136
Mechanical |Without brakel ms 0.40 0.51 0.50
ﬂ[,”nestam With brake | s 0.49 0.56 0.54
Electrical time constant | ms 12 13 13
Allowable radial load ** | N 490 784 784
Allowable thrust load *3 | N 196 343 343
Weight | Without brake kg Approx. 8.3 Approx. 11.0 Approx. 14.0
With brake kg Approx. 9.4 Approx. 12.6 Approx. 16.0
Radiator plate dimensions (material) | 380 x 350 x t30 (Al)
Applicable Servo Drives (R88D-) KT30F KT50F KT50F
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3-3 Servomotor Specifications

400 VAC
LAl (L) K3K030F K4KO030F K5K030F

Item Unit K3K030C K4K030C K5K030C

Brake inertia kgem? |0.33x10™ 1.35x10™ 1.35x10™

Excitation voltage ** |V 24 VDC + 10%

Power consumption

(at 20°C) w 19 22 22

Current consumption | 0.81+10% 0.90+10% 0.90+10%

(at 20°C)

Static friction torque | Nem 11.8 min. 16.1 min. 16.1 min.

Attraction time *° ms 80 max. 110 max. 110 max.

Release time *° ms 15 max. *6 50 max. *’ 50 max. *’

Backlash +1°

Allowable work per 3 392 1470 1470

braking

Allowable total work | J 4.9x10° 2.2x10° 2.2x10°

Allowable angular rad/s2 10,000

Brake specifications

acceleration

Brake limit - 10 million times min.
Rating - Continuous
Insulation class - Type F
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3-3 Servomotor Specifications

*1. These are the values when the Servomotor is combined with a drive at normal temperature (20°C, 65%). The
momentary maximum torque indicates the standard value.

*2. Applicable load inertia.

+ The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and
its rigidity. For a machine with high rigidity, operation is possible even with high load inertia. Select an
appropriate motor and confirm that operation is possible.

+ The dynamic brake is rated for short-term operation. Use it only for emergency stopping. Design the
system to stop for at least ten minutes after the dynamic brake operates. Otherwise, the dynamic brake
circuits may fail or the dynamic brake resistor may burn.

*3. The allowable radial and thrust loads are the values determined for a limit of 20,000 hours at normal operating

temperatures.

The allowable radial loads are applied as shown in the following diagram.

IRadiaI load

[ ]-«—> Thrust load

J—L Shaft center (T/2)

*4. This is a non-excitation brake. (It is released when excitation voltage is applied.)

*5. The operation time is the value (reference value) measured with a surge suppressor (CR50500 by Okaya Electric

Industries Co., Ltd.).

*6. Direct current switching with a varistor (Z15D151 by Ishizuka Electronics Co.).
*7. Direct current switching with a varistor (TNR9G820K by Nippon Chemi-Con Corporation).

Torgque-Rotation Speed Characteristics for 3,000-r/min Servomotors

+ 3,000-r/min Servomotor (100 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 100-VAC input.

* R88M-K05030H/T (50 W)

Power supply voltage

(N+m)
dropped by 10%
0.5 10.48 0.48 (4000)
Momentary operation range - ~~{0.3
0257016 0.16
Continuous operation range 0.08

0 1000 2000 3000 4000 5000 6000
(r/min)

* R88M-K40030L/S (400 W)

(N +m) Power supply voltage
dropped by 10%
4.013.8 3.8(2600)
Momentary operation\'r\ R
range '
20713 1.3 17

Continuous operation 1
range 13100

0 1000 2000 3000 4000 5000 6000
(r/min)

* R88M-K10030L/S (100 W)

(N>m)

1.0

0.5

0

Power supply voltage
dropped by 10%

0.95

Momentary operation range

0.32 032 !

Continuous operation range,
P 94300

1000 2000 3000 4000 5000 6000
(r/min)

* R88M-K20030L/S (200 W)

(N = m)

2.0

0

10.64

Power supply voltage
dropped by 10%

1.91  1.91(2600)

N

Momentary operation Y« _
range [
'
0.64 !
Continuous operation !

range 13100

1000 2000 3000 4000 5000 6000
(r/min)

Note 1: The continuous operation range is the range in which continuous operation is
possible. Continuous operation at the maximum speed is also possible. However,
doing so will reduce the output torque.

Note 2: If the motor power cable exceeds 20 m, the voltage drop will increase and the
momentary operation range will become narrower.
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3-3 Servomotor Specifications

+ 3,000-r/min Servomotor (200 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

« R88M-K05030H/T (50 W) « R88M-K10030H/T (100 W) « R88M-K20030H/T (200 W)

Power supply voltage

. Power supply voltage (N+m) 0 (N +m) Power supply voltage
(N+m) dropped by 10% dropped by 10% dropped by 10%
0.5 10.48 0.48 (4000) 1.040.95 0.95(5000) 204191 (4000) 1'/1.91 (4600)
. N 7 S
. -10.9 LN
Momentary operation range ~~|0.3 Momentary operation range Momentary operation range T3
0.25 0.5 1.0 ; 11
0.16 0.16 0.32 0.32 0.64 0.64 ,
Continuous operation range 0.08 Continuous operation range 0.16 Continuous operationrange | 0.32
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
(r/min) (r/min) (r/min)
« R88M-K40030H/T (400 W) « R88M-K75030H/T (750 W) ¢« R88M-K1KO030H/T (1 kW)
Power supply voltage Power supply voltage
(N *m) (Nem) Power supply voltage (N *m) o
dropped by 10% dropped by 10% dropped by 10%

40138 (3100) 3.8(3600) sol7.

1049.55 (3800) \9.55(4200)
¥

N

Momentary operation range ",

34 5 .
2.4 . =34 3.18

Momentary operation range Ss

2.0 2.0 4.0

0.64 Continuous operation range 0.60 Continuous operation range
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000
(r/min) (r/min) (r/min)
¢ R88M-K1K530H/T (1.5 kW) * R88M-K2K030H/T (2 kW) * R88M-K3KO030H/T (3 kW)
Power supply voltage Power supply voltage . Power supply voltage
Nem . Nem
(N = m) dropped by 10% (N=m) dropped by 10% (N=m) dropped by 10%
15114.3 (3200)_|14.3(3600) 20119.1 (3300)_| 19.1(3700) 301286 (3100) v\28-7(3400)
< 3 R4

Momentary operation range“\‘
9.55

Momentary operation range ‘s

Momentary operation range .
7.5 o N 10+ 151

4.77 4.77 4.0 6.37 6.37 Js.o
Continuous operation range \ Continuous operation range Continuous operation range 5.7
0 1000 2000 3000 4000 5000 0 1060 20b0 3600 4600 5000 0 1000 2000 3000 4000 5000
(r/min) (r/min) (r/min)
¢ R88M-K4K030H/T (4 kW) * R88M-K5K030H/T (5 kW)
(N +m) (N>m)
40138.2 2800) 38.2(3100) 50447.7 (2800)_ 47.7(3200)
R Pol\tlversgpply g N Power supply
N voltage droppe . N
Momentary operation range "< by1(§’% PP - Momentary operation range 4 ‘é‘;'%{z dropped
207427 127 15.9 50
Continuous operation range 100 Continuous operation range ’
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
(r/min) (r/min)

Note 1: The continuous operation range is the range in which continuous operation is
possible. Continuous operation at the maximum speed is also possible. However,
doing so will reduce the output torque.

Note 2: If the motor power cable exceeds 20 m, the voltage drop will increase and the
momentary operation range will become narrower.
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+ 3,000-r/min Servomotor (400 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 400-VAC input.

« R88M-K75030F/C (750 W)

(N+m)

Power supply voltage
dropped by 10%

7.16 (3500) [7.16(3800)

.

Momentary operation range

2.39

0

1000 2000 3000 4000 5000
(r/min)

* R88M-K2KO030F/C (2 kW)

(N+m)

20

Power supply voltage
dropped by 10%

19.1 (3300) | 19.1(3700)

10+

R
N

N

Momentary operation range ) .
6.37
Continuous operation range

0

1000 2000 3000 4000 5000
(r/min)

* R88M-K5K030F/C (5 kW)

(N+m)

50 4

47.7 47.7(3200)

25+

(2800)
N Power supply

Momentary operation range™,
15.9 159
Continuous operation range

0

oM

1000 2000 3000 4000 5000
(r/min)

voltage dropped

« R88M-K1KO030F/C (1 kW)

Power supply voltage
dropped by 10%

(3800) } 9.55(4200)

(N=m)

1049.55

N

Momentary operation range \\\ 6.0
51318 3.18 *a.0
1.9

Continuous operation range

0 1000 2000 3000 4000 5000
(r/min)

* R88M-K3KO030F/C (3 kw)

Power supply voltage
dropped by 10%

(3100) |28.7(3400)
EA

(N=m)

3028.6

Momentary operation range “~x
9.55

Continuous operation range

15+

0 1000 2000 3000 4000 5000
(r/min)

« R88M-K1K530F/C (1.5 kW)

Power supply voltage
dropped by 10%

(3200) |14.3(3600)

(N = m)

15414.3

Momentary operation range *«

5477 4.77

Continuous operation range .
0 1000 2000 3000 4000 5000
(r/min)

* R88M-K4KO030F/C (4 kW)

(N+m)

(2800) _38.2(3100)

AN Power supply
voltage dropped
by 10%

40

.
Momentary operation range *+¥

201157 127

0 1000 2000 3000 4000 5000
(r/min)

Note 1: The continuous operation range is the range in which continuous operation is
possible. Continuous operation at the maximum speed is also possible. However,
doing so will reduce the output torque.

Note 2: If the motor power cable exceeds 20 m, the voltage drop will increase and the
momentary operation range will become narrower.
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Use the following Servomotors in the ranges shown in the graphs below. Using outside of
these ranges may cause the motor to generate heat, which could result in encoder malfunction.

* R88M-K05030L/S/H/T
(50 W: With oil seal)

Rated torque ratio [%]  Without brake

Rated torque ratio [%]

* R88M-K10030L/S/H/T
(200 W: With oil seal)

* R88M-K20030L/SH/T
(200 W: With oil seal)

Without brake

Rated torque ratio [%]

Without brake

100% : With brake 100% With brake 100% . With brake
AN S e, e [ 80%
----------- P s NN 70% L3 R ARy F(LL
___________ L. \]60% ° !
5 pnber - e ’
. temperature 0 10 20 30 40,
0 10 20 30 40 (Cl 0 10 20 30 40[°C] [-C]
¢ R88M-K40030L/S/HIT * R88M-K40030L/S/HIT * R88M-K1K530H/T/F/C
(400 W: Without oil seal) (400 W: With oil seal) (1.5 kw)
Rated torque ratio [%)] With brake Rated torque ratio [%] Without brake
With brake Rated torque ratio [%] ]
100% 100% With brake
90% 100% ~Z]
75% [Tttt P 85%
Ambient f\mbient i Ambient
0 10 20 30 40}°egw]perature 0 ia.'C'r]perature 0 10 20 30 4 laercT}perature

« R88M-K2K030H/T/F/C
(2 kW)

Without brake

Rated torque ratio [%)]

* R88M-K3KO030H/T/F/C

(3 kW)

Rated torque ratio [%)]

« R88M-K4KO030H/T/F/C
(4 kW)

Without brake
Rated torque ratio [%0]

Without brake

With brake With brake With brake

S I 100% 100%

Ambient b

0 10 20 30 4Ot§mperature Ambient

rel 0 10 20 30 aoggpeaue O
* R88M-K5K030H/T/F/C
(5 kW)
Rated torque ratio [%)]

With brake

100%
70%

Ambient
temperature
Opc)

20

30
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I 1,500-r/min and 2,000-r/min Servomotors

200 VAC
G (e K1KO020H K1K520H K2K020H

Item Unit K1K020T K1K520T K2K020T

Rated output 1 w 1,000 1,500 2,000

Rated torque *1 Nem 4.77 7.16 9.55

Rated rotation speed r/min 2,000

Maximum rotation speed | r/min 3,000

Momentary maximum

torque ol Nem 14.3 21.5 28.6

Rated current *! A(rms) |5.7 2.4 11.5

Momentary maximum

current *L A (0-p) 24 40 49

Rotor Without brake| kg » m? | 4.60x10™ 6.70x10™ 8.72x10™

inertia \vith brake | kgem? | 5.90x10 7.99x10% 10.0x10°

Applicable load inertia - 10 times the rotor inertia max. *2

Torque constant * Nem/A |0.63 0.58 0.64

Powerrate Without brake| kW/s 49.5 76.5 105

s With brake | kW/s | 38.6 64.2 91.2

Mechanical |Without brake| ms 0.80 0.66 0.66

ﬂgnnestam With brake | s 1.02 0.80 0.76

Electrical time constant | ms 9.4 10 10

Allowable radial load *3 | N 490 490 490

Allowable thrust load *3 | N 196 196 196

Weight | Without brake kg Approx. 5.2 Approx. 6.7 Approx. 8.0

With brake kg Approx. 6.7 Approx. 8.2 Approx. 9.5

(Rr::ti::ic;arl)plate dimensions 275 x 260 x 115 (Al)

Applicable Servo Drives (R88D-) KT10H KT15H KT20H
Brake inertia kgem? |1.35x107 1.35x10% 1.35x10%
Excitation voltage ** | V 24 VDC + 10%
g:v;gzcc:())nsumption " 14 19 19
Current consumption | 0.59+10% 0.79+10% 0.79+10%
(at 20°C)

« | Static friction torque | N +m 4.9 min. 13.7 min. 13.7 min.

é Attraction time *° ms 80 max. 100 max. 100 max.

% Release time *3 ms 70 max. *© 50 max. *© 50 max. *6

q&,‘)- Backlash +1°

E:; Allowable work per 3 588 1,176 1,176

braking
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200 VAC

HERE (et K1K020H K1K520H K2K020H
Item Unit K1K020T K1K520T K2K020T
@ | Allowable total work | J 7.8x10° 1.5x108 1.5x10°
o
g :22(‘9"{2:’;301”9“'“ rad/s2 | 10,000
§ Brake limit - 10 million times min.
% Rating - Continuous
o | Insulation class - Type F
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3-3 Servomotor Specifications

200 VAC
LhRelet (Rt K3K020H K4K020H K5K020H
Item Unit K3K020T K4K020T K5K020T
Rated output *1 w 3,000 4,000 5,000
Rated torque *1 Nem 14.3 19.1 23.9
Rated rotation speed r/min 2,000
Maximum rotation speed | r/min 3,000
Momentary maximum
torque o1 Nem 43.0 57.3 71.6
Rated current *! A (rms) 17.4 21.0 25.9
Momentary maximum
current <1 A(0-p) |74 89 110
Rotor Without brake| kg s m? | 12.9x107* 37.6x10™ 48.0x107
nertia Nyt brake | kgem? | 14.2x10° 38.6x10°7 48.8x10°
Applicable load inertia - 10 times the rotor inertia max. *2
Torque constant *1 Nem/A |0.59 0.70 0.70
Powerrate Without brake| kwW/s 159 97.1 119
= With brake | kW/s | 144 945 117
Mechanical |Without brake| ms 0.57 0.65 0.63
ﬂg“nestam With brake | s 0.63 0.66 0.64
Electrical time constant | ms 12 20 19
Allowable radial load *> | N 784 784 784
Allowable thrust load * | N 343 343 343
Weight | Without brake kg Approx. 11.0 Approx. 15.5 Approx. 18.6
With brake kg Approx. 12.6 Approx. 18.7 Approx. 21.8
Fn?:tizﬁg)p'ate dimensions 380 x 350 x t30 (Al) 470 x 440 x 130 (Al)
Applicable Servo Drives (R88D-) KT30H KT50H KT50H
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200 VAC
LA (el K3K020H K4K020H K5K020H

Item Unit K3K020T K4K020T K5K020T

Brake inertia kgem? |1.35x10™ 4.7x10% 4.7x10%

Excitation voltage ** |V 24 VDC + 10%

Power consumption

(at 20°C) w 22 31 31

Current consumption | 0.90+10% 1.3+10% 1.3+10%

(at 20°C)

Static friction torque | Nem 16.2 min. 24.5 min. 24.5 min.

Attraction time *> ms 110 max. 80 max. 80 max.

Release time *° ms 50 max. *8 25 max. *’ 25 max. *’

Backlash +1°

Allowable work per | ; 1470 1372 1372

braking

Allowable total work | J 2.2x108 2.9x108 2.9x106

Allowable angular rad/s2 10,000

Brake specifications

acceleration

Brake limit - 10 million times min.
Rating - Continuous
Insulation class - Type F
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3-3 Servomotor Specifications

200 VAC
Model (R88M-)

Item Unit K7K515T K11KO015T K15K015T
Rated output *1 w 7,500 11,000 15,000
Rated torque *1 Nem 47.8 70.0 95.0
Rated rotation speed r/min 1,500
Maximum rotation speed | r/min 3,000 2,000
Momentary maximum
torque o1 Nem 119.0 175.0 224.0
Rated current *! A(rms) |44.0 54.2 66.1
Momentary maximum
current <1 A(0-p) |165 203 236
Rotor Without brake| kg » m? | 101x10™* 212x10™ 302x10™
nertia ik brake | kgem? | 107x10% 220x10°% 311x10°
Applicable load inertia - 10 times the rotor inertia max. *2
Torque constant *1 Nem/A |0.77 0.92 1.05
Powerrate Without brake| kW/s 226 231 302
= With brake | kW/s | 213 223 293
Mechanical |Without brake| ms 0.58 0.80 0.71
ﬂg“nestam With brake | s 0.61 0.83 0.74
Electrical time constant | ms 21 31 32
Allowable radial load *> | N 1,176 2,254 2,254
Allowable thrust load * | N 490 686 686
Weight | Without brake kg Approx. 36.4 Approx. 52.7 Approx. 70.2

With brake kg Approx. 40.4 Approx. 58.9 Approx. 76.3
Fn?:tizﬁg)p'ate dimensions 550 x 520 x t30 (Al) 670 x 630 x t35 (Al)
Applicable Servo Drives (R88D-) KT75H KT150H KT150H
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3-3 Servomotor Specifications

200 VAC
Model (R88M-)
Item Unit K7K515T K11KO015T K15K015T
Brake inertia kgem? |4.7x10* 7.1x10* 7.1x107
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) w 34 26 26
Current consumption | 1.4+10% 1.08+10% 1.08+10%
(at 20°C)
Static friction torque | Nem 58.8 min. 100 min. 100 min.
Attraction time *° ms 150 max. 300 max. 300 max.
Release time *° ms 50 max. 140 max. 140 max.
Backlash +1°
Allowable work per | ; 1,372 2,000 2,000
braking
Allowable total work | J 2.9x10° 4.0x108 4.0x10°
Allowable angular rad/s2 5,000 3.000

Brake specifications

acceleration

Brake limit - 10 million times min.
Rating - Continuous
Insulation class - Type F
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3-3 Servomotor Specifications

400 VAC
LhRelet (Rt KA40020F K60020F K1K020F K1K520F
Item Unit K40020C K60020C K1K020C K1K520C
Rated output *1 W 400 600 1,000 1,500
Rated torque *1 Nem 191 2.86 4.77 7.16
Rated rotation speed r/min 2,000
Maximum rotation speed | r/min 3,000
Momentary maximum
torque o1 Nem 5.73 8.59 14.3 215
Rated current *! A(ms) |1.2 1.5 2.8 4.7
Momentary maximum
current <1 A0-p) |49 6.5 12 20
Rotor Without brake| kg * m? | 1.61x10 2.03x10* 4.60x10 6.70x10™
nertia Nyt brake | kgem? | 1.90x10° 2.35x10°7 5.90x10°% 7.99x10°%
Applicable load inertia - 10 times the rotor inertia max. *2
Torgue constant *1 Nem/A |1.27 1.38 1.27 1.16
Powerrate Without brake| kwW/s 22.7 40.3 49.5 76.5
« \With brake kW/s 19.2 34.8 38.6 64.2
Mechanical |Without brake| ms 0.70 0.62 0.79 0.66
ﬂg“nestam With brake | s 0.83 0.72 1.01 0.79
Electrical time constant | ms 5.7 59 10 10
Allowable radial load ** | N 490 490 490 490
Allowable thrust load *3 | N 196 196 196 196
Weight | Without brake kg Approx. 3.1 Approx. 3.5 Approx. 5.2 Approx. 6.7
With brake kg Approx. 4.1 Approx. 4.5 Approx. 6.7 Approx. 8.2
?nf‘gti::i‘;rl)p'ate dimensions 320 x 300 x 120 (Al) 275 x 260 x t15 (Al)
Applicable Servo Drives (R88D-) KTO6F KTO6F KT10F KT15F

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

3-82

suoneoyoads H



H

Specifications

3-3 Servomotor Specifications

400 VAC
b G E (i) K40020F K60020F K1KO020F K1K520F
Item Unit K40020C K60020C K1K020C K1K520C
Brake inertia kgem? |1.35x10™ 1.35x10™% 1.35x10% 1.35x104
Excitation voltage ** |V 24 VDC + 10%
(F;";SZ é;’”s”mption W 17 17 14 19
Current consumption | 0.70+10% 0.70+10% 0.59+10% 0.79+10%
(at 20°C)
Static friction torque | Nem 2.5 min. 2.5 min. 4.9 min. 13.7 min.
Attraction time *° ms 50 max. 50 max. 80 max. 100 max.
Release time *® ms 15 max. *’ 15 max. *’ 70 max. *© 50 max. *©
Backlash +1°
Allowable work per | ; 392 392 588 1176
braking
@ | Allowable total work | J 4.9x10° 4.9x10° 7.8x10° 1.5x10°
o
i Brake limit - 10 million times min.
é Rating - Continuous
@ | Insulation class - Type F

3-83 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-3 Servomotor Specifications

400 VAC
LhRelet (Rt K2K020F K3K020F K4K020F K5K020F

Item Unit K2K020C K3K020C K4K020C K5K020C
Rated output *1 W 2,000 3,000 4,000 5,000
Rated torque *1 Nem 9.55 14.3 19.1 23.9
Rated rotation speed r/min 2,000
Maximum rotation speed | r/min 3,000
Momentary maximum
torque o1 Nem 28.7 43.0 57.3 71.6
Rated current *! A (rms) 5.9 8.7 10.6 13.0
Momentary maximum
current <1 A(0-p) |25 37 45 55
Rotor Without brakel kg » m? | 8.72x10 12.9x10™ 37.6x10* 48.0x10™
nertia \vith brake | kgem?Z | 10.0x10° 14.2x10 38.6x107 48.8x10°
Applicable load inertia - 10 times the rotor inertia max. *2
Torgue constant *1 Nem/A |1.27 1.18 1.40 1.46
Powerrate [Without brakel KW/s 105 159 97.1 119
+ With brake kW/s 91.2 144 94.5 117
Mechanical |Without brake ms 0.68 0.56 0.60 0.60
ﬂg“nestam With brake | g 0.78 0.61 0.61 0.61
Electrical time constant | ms 10 12 21 19
Allowable radial load ** | N 490 784 784 784
Allowable thrust load *3 | N 196 343 343 343
Weight | Without brake kg Approx. 8.0 Approx. 11.0 Approx. 15.5 Approx. 18.6

With brake kg Approx. 9.5 Approx. 12.6 Approx. 18.7 Approx. 21.8
Fn?;jtlg:i(;rl)plate dimensions (2A7IF)> x 260 x t15 228 x 350 x t30 470 x 440 x 130 (Al)
Applicable Servo Drives (R88D-) KT20F KT30F KT50F KT50F
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400 VAC
b G E (i) K2KO020F K3KO020F KA4KO020F K5KO020F
Item Unit K2K020C K3K020C K4K020C K5K020C
Brake inertia kgem? |1.35x10™ 1.35x10™ 4.7x10™ 4.7x10%
Excitation voltage ** |V 24 VDC + 10%
(F;";SZ é;’”s”mption W 19 22 31 31
Current consumption | 0.79+10% 0.90+10% 1.3+10% 1.3+10%
(at 20°C)
Static friction torque | Nem 13.7 min. 16.2 min. 24.5 min. 24.5 min.
Attraction time *° ms 100 max. 110 max. 80 max. 80 max.
Release time *5 ms 50 max. *© 50 max. *© 25 max. *’ 25 max. *’
Backlash +1°
Qr'f‘l’ivr?;'e work per | 1176 1470 1372 1372
@ | Allowable total work | J 1.5x10° 2.2x10° 2.9x10° 2.9x10°
o
i Brake limit - 10 million times min.
é Rating - Continuous
@ | Insulation class - Type F
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3-3 Servomotor Specifications

400 VAC

Model (R88M-)
Item Unit K7K515C K11K015C K15K015C
Rated output *1 W 7,500 11,000 15,000
Rated torque *! Nem 47.8 70.0 95.9
Rated rotation speed r/min 1,500
Maximum rotation speed | r/min 3,000 2,000
Momentary maximum
torque o1 Nem 119.0 175.0 224.0
Rated current *1 A(rms) |22.0 27.1 33.1
Momentary maximum
current <1 A(0-p) |83 101 118
Rotor Without brake| kg » m? | 101x10 212x10™ 302x10*
inertia  Kyith brake | kgem?2 | 107x10% 220x10°% 311x107
Applicable load inertia - 10 times the rotor inertia max. *2
Torque constant *1 Nem/A |1.54 1.84 2.10
Powerrate [Without brakel kW/s 226 231 302
= With brake | kW/s | 213 223 293
Mechanical |Without brake ms 0.58 0.80 0.71
ﬂg“nestam With brake | g 0.61 0.83 0.74
Electrical time constant | ms 21 31 32
Allowable radial load *3 | N 1,176 2,254 2,254
Allowable thrust load *3 | N 490 686 686
Weight | Without brake kg Approx. 36.4 Approx. 52.7 Approx. 70.2

With brake kg Approx. 40.4 Approx. 58.9 Approx. 76.3

Fnigti::i(;rl)plate dimensions (5A5I()J x 520 x t30 670 x 630 x 135 (Al)
Applicable Servo Drives (R88D-) KT75F KT150F KT150F
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3-3 Servomotor Specifications

400 VAC
Model (R88M-)
Item Unit K7K515C K11K015C K15K015C
Brake inertia kgem? |4.7x10* 7.1x107 7.1x10*
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) w 34 26 26
Current consumption | 1.4+10% 1.08+10% 1.08+10%
(at 20°C)
Static friction torque | Nem 58.8 min. 100 min. 100 min.
Attraction time *° ms 150 max. 300 max. 300 max.
Release time *° ms 50 max. 140 max. 140 max.
Backlash +1°
Allowable work per | ; 1,372 2,000 2,000
braking
@ | Allowable total work | J 2.9x10° 4.0x10° 4.0x10°
0
g | Allowable angular | 2 | 5600 3,000
= | acceleration
(8]
2 | Brake limit - 10 million times min.
0
% Rating - Continuous
@ | Insulation class - Type F
*1. These are the values when the Servomotor is combined with a drive at normal temperature (20°C, 65%). The

*
N

*3.

*4,
*5.

*6.
*7.

momentary maximum torque indicates the standard value.

. Applicable load inertia.

+ The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and its rigidity.
For a machine with high rigidity, operation is possible even with high load inertia. Select an appropriate motor and
confirm that operation is possible.

¢ The dynamic brake is rated for short-term operation. Use it only for emergency stopping. Design the system to
stop for at least ten minutes after the dynamic brake operates. Otherwise, the dynamic brake circuits may fail or
the dynamic brake resistor may burn.

The allowable radial and thrust loads are the values determined for a limit of 20,000 hours at normal operating

temperatures.

The allowable radial loads are applied as shown in the following diagram.

IRadiaI load

[ ]-«—> Thrust load

J—L Shaft center (T/2)

This is a non-excitation brake. (It is released when excitation voltage is applied.)

The operation time is the value (reference value) measured with a surge suppressor (CR50500 by Okaya Electric
Industries Co., Ltd.).

Direct current switching with a varistor (TNR9G820K by Nippon Chemi-Con Corporation).

Direct current switching with a varistor (Z15D151 by Ishizuka Electronics Co.).
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3-3 Servomotor Specifications

Torque-Rotation Speed Characteristics for 1,500-r/min and 2,000-r/min Servomotors

+ 1,500-r/min and 2,000-r/min Servomotor (200 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

¢ R88M-K1K020H/T (1 kW) ¢ R88M-K1K520H/T (1.5 kW) * R88M-K2K020H/T (2 kW)
(N+m) (Nem) (N *m)
215 (2000)  21.5(2300)
15414. 2000) 14.3(2200) 201 < Power supply 30128.6 (2000) i 28.6(23(?‘,\/0&)r supply

voltage dropped

Power supply A N
by 10% Momentary operation range

voltage dropped Momentary operation range . voltage dropped

10 { Momentary operation range \\ N by 10%

by 10% . \10.0 *N15.0
514.77 %Y 1017.16 AP 1579555 9.55 Yoo
Continuous operation range 3:2 Continuous operation range 4:8 Continuous operation range 6.4
0 1000 2000 3000 (/min) 0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min)
¢ R88M-K3K020H/T (3 kW) ¢ R88M-K4K020H/T (4 kW) ¢ R88M-K5K020H/T (5 kW)
(Nem) (N em)
(N *m) Power supply voltage
dropped by 10% 57.3 (1900) 57.3(2100)
| Power supply 71.6 (1900) 71.6(2100)
50143.0 (2200) | 43.0(2400) 50 + X Voltage dropped 70 Power supply
A Momentary operation range "~ by 10% ) N ‘é’:"tf‘g‘; dropped
Momentary operation range N 28.0 N Momentary operation range + \\by 10%
251 N Pee 25119.1 25.0 351539 '
14.3 14.3 20.0 ) . J13.0 . 20.0
Continuous operation range 9.5 Continuous operation range ' Continuous operation range { 30
0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min)
¢ R88M-K7K515T (7.5 kW) * R88M-K11K015T (11 kW) * R88M-K15K015T (15 kW)
Power supply voltage Power supply voltage
(N *m) Power supply voltage (N « m) dropped by 10% (N+m) dropped by 10%
dropped by 10% 175.0 (1700)|175.0(2000) 224.0 (1500)| 224.0(1700
119.0 (2200)| (1700)
: 1 119.0(2500) v N
" 150 . R
100 Momentary operation range\\ Momentary operation range ) 130.0 2001 Momentary operation range“‘
501478  ar8us00) O |00 751700 70.0(1500) 100 4 95:5 95.5(1500)% \ g5 5
Continuous operation range 12.0 Continuous operation range 52.5 Continuous operation range ‘\\ 57.0
0 1000 2000 3000 (r/min) 0 1000 2000 (/min) 0 1000 2000 (r/min)

Note 1: The continuous operation range is the range in which continuous operation is
possible. Continuous operation at the maximum speed is also possible. However,
doing so will reduce the output torque.

Note 2: If the motor power cable exceeds 20 m, the voltage drop will increase and the
momentary operation range will become narrower.
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+ 1,500-r/min and 2,000-r/min Servomotor (400 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 400-VAC input.

« R88M-K40020F/C (400 W)

Power supply voltage

(N m) dropped by 10%
615.73 (2400) | 5.73(2700)
3 35
2.0
Continuous operation range 13
0 1000 2000 3000 (r/min)

« R88M-K1K520F/C (1.5 kW)

Power supply voltage
dropped by 10%

(2000) 121.5(2300)

(Nem
215

201

.

.
Momentary operation range ‘\
.

101

« R88M-K60020F/C (600 W)

Power supply voltage
dropped by 10%
(2100) l8.59(2400)

(Nem)
101g.59

Momentary operation range  *\
N

5 N
2.86 286 . |*°
Continuous operation range 1.9

0 1000 2000 3000 (/min)

« R88M-K2K020F/C (2 kW)

(N+m)
28.6 2000) 28.6(2200)

Power supply
voltage dropped

301

Momentary operation range

151

7.16 7.16 6.0 9.55 11.0
Continuous operation range 4.8 Continuous operation range 6.4
0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min)

* R88M-K4K020F/C (4 kW)

(N+m)
57.3 (1900) 57.3(2100)

Power supply
voltage dropped

501

Momentary operation range

257119.1

Continuous operation range

0 1000 2000 3000 (r/min)
« R88M-K11K015C (11 kW)

Power supply voltage

* R88M-K5K020F/C (5 kW)

(Nem

71.6

(1900) 71.6(2100)

Power supply
voltage dropped
by 10%

70
Momentary operation range'

35123.9

Continuous operation range

0 1000 2000 3000 (r/min)
« R88M-K15K015C (15 kW)

Power supply voltage

« R88M-K1K020F/C (1 kW)

(Nem)
15114.3 (2000) _14.3(2200)
N Power supply
5y voltage dropped
101 Momentary operation range "~ \Dy 10%

5 4.77 6.0
) ) 14.0
Continuous operation range 3.2

0 1000 2000 3000 (r/min)

« R88M-K3K020F/C (3 kW)

(Nem) Power supply voltage

dropped by 10%

50143.0 (2200) |43.0(2400)
B4

Momentary operation range \\\ 28.0

254 N
14.3 14.3 20.0
Continuous operation range 9.5
0 1000 2000 3000 (r/min)

* R88M-K7K515C (7.5 kW)

Power supply voltage
dropped by 10%

(2200)|_119.0(2500)

Y
\

(N+m)
119.0

100 1 Momentary operation range',

47.8

50 - 47.8(1500)

Continuous operation range

0 1000 2000 3000 (r/min)

(N +m) dropped by 10% (N+m) dropped by 10%
175.0 (1700)| 175.0(2000) 224.0 (1500)| 224.0(1700)
150 ¢
Momentary operation range 130.0 200 1 Momentary operation range““
75 1 70.0 70.0(1500) 1004 955 95.5(1500)" 955
Continuous operation range 52.5 Continuous operation range ‘\\ 57.0
0 1000 2000 (r/min) 0 1000 2000 (r/min)
Note 1: The continuous operation range is the range in which continuous operation is possible.
Continuous operation at the maximum speed is also possible. However, doing so will reduce the
output torque.
Note 2: If the motor power cable exceeds 20 m, the voltage drop will increase and the momentary

operation range will become narrower.
Use the following Servomotors in the ranges shown in the graphs below. Using outside of
these ranges may cause the motor to generate heat, which could result in encoder malfunction.
» R88M-K5K020H/T/F/C (5 kW)

« R88M-K7K515T/C (7.5 KW) « R88M-K15K015T/C (15 kW)

Without brake

Rated torque ratio [%)]
With brake

100%

Rated torque ratio [%]
100%

Rated torque ratio [%)]
100%

90% 90%

Ambi Ambient Ambient
mbient temperature temperature
temperature oC o
oC 0 [°C] 0 [°C]
0 10 20 30 40lCl

3-89 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-3 Servomotor Specifications

I 1,000-r/min Servomotors

200 VAC
iz (AL KO0010H | K2KOIOH | K3KOLOH
Item Unit K90010T K2K010T K3K010T K4K510T K6K010T
Rated output ** W 900 2,000 3,000 4,500 6,000
Rated torque *1 Nem 8.59 19.1 28.7 43.0 57.0
Rated rotation speed r/min 1,000
Maximum rotation speed | r/min 2,000
Momentary maximum
torque o1 Nem 19.3 47.7 71.7 107.0 143.0
Rated current *! A (rms) 7.6 17.0 22.6 29.7 38.8
Momentary maximum
current 1 A (0-p) 24 60 80 110 149
Rotor Without brake kg » m? | 6.70x10™ 30.3x10™ 48.4x10™ 79.1x10™ 101x10*
inertia With brake | kgem? |7.99x10% 31.4x104 49.2x10% 84.4x104 107x10%
Applicable load inertia - 10 times the rotor inertia max. *2
Torgue constant *1 Nem/A |0.86 0.88 0.96 1.02 1.04
Powerrate [Without brakel kW/s 110 120 170 233 325
s With brake kW/s 92.4 116 167 219 307
Mechanical |Without brakel ms 0.66 0.75 0.63 0.55 0.54
ﬂg‘nestam With brake | ms 0.78 0.78 0.64 0.63 0.57
Electrical time constant | ms 11 18 21 20 23
Allowable radial load *3 N 686 1176 1470 1470 1764
Allowable thrust load ** | N 196 490 490 490 588
Weight | Without brake kg Approx. 6.7 Approx. 14.0 | Approx. 20.0 | Approx. 29.4 | Approx. 36.4
With brake kg Approx. 8.2 Approx. 17.5 | Approx. 23.5 | Approx. 33.3 | Approx. 40.4

(Rr::ti::icz)arl)plate dimensions 270 x 260 x t15 (Al) :13700(1340 X t53500(>';|E)>20 X
Applicable Servo Drives (R88D-) KT15H KT30H KT50H KT75H KT75H

Brake inertia kgem? |1.35x107 4.7x10° 4.7x107 4.7x10° 4.7x10°

Excitation voltage ** |V 24 VDC * 10%

Z’:\(;V;g[’ é‘)’”sumpﬂo” w 19 31 34 34 34
: &ggﬂgonsump“o” A 0.79+10% | 1.3+10% 1.4+10% 1.4+10% 1.4+10%
E Static friction torque | Nem 13.7 min. 24.5 min. 58.8 min. 58.8 min. 58.8 min.
'g Attraction time *° ms 100 max. 80 max. 150 max. 150 max. 150 max.
§ Release time *° ms 50 max. *© 25 max. *’ 50 max. *’ 50 max. 50 max.
% Backlash +1°
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200 VAC
HERE (et K90010H | K2KO10H | K3KO10H
Item Unit K90010T K2K010T K3K010T K4K510T K6K010T
Allowable work per | 1176 1372 1372 1372 1372
braking
o | Allowable total work | J 1.5x108 2.9x10° 2.9x108 2.9x106 2.9x108
:c‘z 22232:’;‘;;”9“'” rad/s?2 | 10,000 5,000
g_ Brake limit - 10 million times min.
é Rating - Continuous
,%’ Insulation class - Type F
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3-3 Servomotor Specifications

400 VAC
Model (R88M-) K90010F K2K010F K3KO10F

Item Unit K90010C K2Ko010C K3K010C K4K510C K6K010C
Rated output *1 w 900 2,000 3,000 4,500 6,000
Rated torque *! Nem 8.59 191 28.7 43.0 57.3
Rated rotation speed r/min 1,000
Maximum rotation speed | r/min 2,000
Momentary maximum
torque ol Nem 19.3 47.7 71.7 107.0 143.0
Rated current *! A (rms) 3.8 8.5 11.3 14.8 19.4
Momentary maximum
current =L A (0-p) 12 30 40 55 74
Rotor Without brake| kg e m? | 6.70x10™ 30.3x10 48.4x107 79.1x107 101x10™
nertia Nvih brake | kgem2 | 7.99x10% | 31.4x10% | 49.2x10% | 84.4x10% | 107x10°
Applicable load inertia - 10 times the rotor inertia max. *2
Torgue constant *1 Nem/A |1.72 1.76 1.92 2.05 2.08
Powerrate [Without brakel KW/s 110 120 170 233 325
s With brake kW/s 924 116 167 219 307
Mechanical |Without brakel ms 0.66 0.76 0.61 0.55 0.54
ﬂ[,”nestam With brake | s 0.79 0.78 0.62 0.63 0.57
Electrical time constant | ms 11 18 22 20 23
Allowable radial load *3 N 686 1176 1470 1470 1764
Allowable thrust load *3 | N 196 490 490 490 588
Weight | Without brake kg Approx. 6.7 Approx. 14.0 | Approx. 20.0 | Approx. 29.4 | Approx. 36.4

With brake kg Approx. 8.2 Approx. 17.5 | Approx. 23.5 | Approx. 33.3 | Approx. 40.4
(Rr:gtlg:ic;rl)plate dimensions 31750(:\560 X | 470 x 440 x 130 (Al ?3700(2340 X ?3500(?;320 X
Applicable Servo Drives (R88D-) KT15F KT30F KT50F KT50F KT75F
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3-3 Servomotor Specifications

400 VAC
LAl (Teiels) K90010F K2KO10F | KB3KOI1O0F
Item Unit K90010C K2K010C K3K010C K4K510C K6K010C

Brake inertia kgem? |1.35x107 4.7x10% 4.7x10% 4.7x10™ 4.7x10™
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) w 19 31 34 34 34
Current consumption | 0.79+10% 1.3+10% 1.4+10% 1.4+10% 1.4+10%
(at 20°C)
Static friction torque | Nem 13.7 min. 24.5 min. 58.8 min. 58.8 min. 58.8 min.
Attraction time *° ms 100 max. 80 max. 150 max. 150 max. 150 max.
Release time *° ms 50 max. *6 25 max. *’ 50 max. *’ 50 max. 50 max.
Backlash +1°
Allowable work per | 1176 1372 1372 1372 1372
braking
Allowable total work | J 1.5x108 2.9x108 2.9x10% 2.9x108 2.9x108
Allowable angular rad/s2 10,000 5.000

Brake specifications

acceleration

Brake limit - 10 million times min.
Rating - Continuous
Insulation class - Type F
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3-3 Servomotor Specifications

*1. These are the values when the Servomotor is combined with a drive at normal temperature (20°C, 65%). The
momentary maximum torque indicates the standard value.
*2. Applicable load inertia.

+ The operable load inertia ratio (load inertia/rotor inertia) depends on the mechanical configuration and
its rigidity. For a machine with high rigidity, operation is possible even with high load inertia. Select an
appropriate motor and confirm that operation is possible.

+ The dynamic brake is rated for short-term operation. Use it only for emergency stopping. Design the
system to stop for at least ten minutes after the dynamic brake operates. Otherwise, the dynamic brake
circuits may fail or the dynamic brake resistor may burn.

*3. The allowable radial and thrust loads are the values determined for a limit of 20,000 hours at normal operating
temperatures.
The allowable radial loads are applied as shown in the following diagram.

IRadiaI load
[_]-«— Thrust load

J—L Shaft center (T/2)

*4. This is a non-excitation brake. (It is released when excitation voltage is applied.)

*5. The operation time is the value (reference value) measured with a surge suppressor (CR50500 by Okaya Electric
Industries Co., Ltd.).

*6. Direct current switching with a varistor (TNR9G820K by Nippon Chemi-Con Corporation).

*7. Direct current switching with a varistor (Z15D151 by Ishizuka Electronics Co.).

Torgue-Rotation Speed Characteristics for 1,000-r/min Servomotors

+ 1,000-r/min Servomotor (200/400 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

* R88M-K90010H/T/F/C * R88M-K2KO010H/T/F/C * R88M-K3KO010H/T/F/C
(900 W) (2 kW) (3 kW)
P ) It
(N +m) ower supply \l/)o age (N~ m) (N~ m)
dropped by 10% 717 (1400) 71.7(1600
| 19.3(1800) la77 (1400 47.7(1600) e -7(1600)
20 - 50 Power supply 70 Power supply
\ * & Voltage dropped y voltagae dropped
Momentary operation range + Y14.0 Momentary operation range by 10% Momentary operation range ' by 10%
" +28.0 40.0
1018.59 8.59 8.0 259191 19.1 . 35128.7 28.7
18.0 20.0
Continuous operation range 4.3 Continuous operation range 9.6 Continuous operation range 14.0
0 1000 2000 (r/min) 0 1000 2000 (r/min) 0 1000 2000 (r/min)
* R88M-K4K510T/C (4.5 kW) * R88M-K6K010T/C (6 kW)
Power supply voltage
(N+m) dropped by 10% (N+m) (Fj’ower s(‘.juk;))ply \l/)oltage
107.0 (1500)[107.0(1700) ropped by 10%
1 143.0 (1500)({143.0(1700)
100 N 150
Momentary operation range ‘\\ . 70.0 Momentary operation range\\\ 100.0
501430 430 50,0 75
573 157.3
Continuous operation range Continuous operation range .
0 1000 2000 (r/min) 0 1000 2000 (r/min)

Note 1: The continuous operation range is the range in which continuous operation is
possible. Continuous operation at the maximum speed is also possible. However,
doing so will reduce the output torque.

Note 2: If the motor power cable exceeds 20 m, the voltage drop will increase and the
momentary operation range will become narrower.
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3-3 Servomotor Specifications

3-95

I Temperature Characteristics of the Motor and Mechanical System

¢+ OMNUC Gb5-Series AC Servomotors use rare earth magnets (neodymium-iron magnets). The
temperature coefficient for these magnets is approx. -0.13%/°C.
As the temperature drops, the motor's momentary maximum torque increases, and as the
temperature rises, the motor's momentary maximum torque decreases.

+ The momentary maximum torque rises by 4% at a normal temperature of 20°C compared to a
temperature of —10°C. Conversely, the momentary maximum torque decreases about 8% when
the magnet warms up to 80°C from the normal temperature.

+ Generally, when the temperature drops in a mechanical system, the friction torque and the load
torque increase. For that reason, overloading may occur at low temperatures.
In particular, in systems that use a Decelerator, the load torque at low temperatures may be nearly
twice as much as the load torque at normal temperatures.
Check whether overloading may occur during starting at low temperature.
Also check to see whether abnormal motor overheating or alarms occur at high temperatures.

+ An increase in load friction torque seemingly increases load inertia.
Therefore, even if the drive gains are adjusted at a normal temperature, the motor may not operate
properly at low temperatures. Check to see whether optimal operation can be obtained even at
low temperatures.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-3 Servomotor Specifications

Encoder Specifications

I Incremental Encoder Specifications

Item

Specifications

Encoder system

Optical encoder

20 bits
Number of output Phases A and B: 262,144 pulses/rotation
pulses Phase Z: 1 pulse/rotation
Power supply voltage | 5 VDC + 5%

Power supply current

180 mA (max.)

Output signals

+S, -S

Output interface

RS-485 compliant

I Absolute Encoder Specifications

Item

Specifications

Encoder system

Optical encoder

17 bits
Number of output Phases A and B: 32,768 pulses/rotation
pulses Phase Z: 1 pulse/rotation
Maximum rotations -32,768 to +32,767 rotations
Power supply 5VDC £ 5%

voltage

Power supply current

110 mA (max.)

Applicable battery
voltage

3.6 VDC

suoneoyoads H

Currentconsumption | 265 pA (for a maximum of 5 s right after power interruption)
of battery 100 pA (for operation during power interruption)
3.6 LA (when power is supplied to the Servo Drive)

Output signals +S, -S

Output interface RS-485 compliant

Note: Multi-rotation Data Backup
« The multi-rotation data will be lost if the battery cable connector is disconnected at the
motor when connecting the battery cable for the absolute encoder and battery.
« If you do not use an absolute encoder battery cable and connect the battery to CN1,
the multi-rotation data will be lost if CN2 is disconnected.
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3-4 Cable and Connector Specifications

Encoder Cable Specifications

These cables are used to connect the encoder between the Servo Drive and the Servomotor.
Select the cable matching the Servomotor. The cables listed are flexible, shielded and have
IP67 protection.

I Encoder Cables (European Flexible Cables)

R88A-CRKALICR-E

Cable types
(For both absolute encoders and incremental encoders: [100 V and 200 V] For 3,000-r/min
Servomotors of 50 to 750 W)

Outer diameter of

Model Length (L) sheath
R88A-CRKAO01-5CR-E | 15m
R88A-CRKAO03CR-E 3m
R88A-CRKAO05CR-E 5m
6.9 dia.

R88A-CRKAO010CR-E 10 m

R88A-CRKAO015CR-E 15m
R88A-CRKA020CR-E 20m

Connection configuration and external dimensions

L
o o
Servo Drive side % Servomotor side
R88D-K[] <:| 3§ R88M-K[]
Wiring
Servo Drive side Servomotor side
Symbol |Number e ‘ Number| Symbol
E5V 1 pRed j 6 E5V
EOV 2 g'ac" : 3 EOV
BAT+ 3 range | 5 BAT+
BAT 4 Orange/White ><>< 2 BAT_
Blue |
S+ 5 ‘ 7 S+
So 6 LBlue/White ><>< : 2 S
FG Shell |—— 17— R FG
Cable
[Servo Drive side connector] 0.34 mm2x2C+0.22mm2x2p [Servomotor side connector]
Connector model or Angle clamp model
55100-0670 (Molex Japan) AWG22 x 2C + AWG24 x 2P JN6FRO7SM1 (Japan Aviation Electronics)

Connector pin model
LY10-C1-A1-1000 (Japan Aviation Electronics)
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3-4 Cable and Connector Specifications

R88A-CRKCLINR
Cable types

(For both absolute encoders and incremental encoders: [100 V and 200 V] For 3,000-r/min
Servomotors of 1 kW or more, [400 V] 3,000-r/min Servomotors, 2,000-r/min Servomotors and
1,000-r/min Servomotors)

Outer diameter of

Model Length (L) sheath

R88A-CRKCO001-5NR-E 1.5m
R88A-CRKCO03NR-E 3m

R88A-CRKCO005NR-E 5m

7.6 dia.

R88A-CRKCO010NR-E 10 m
R88A-CRKCO015NR-E 15m
R88A-CRKCO020NR-E 20m

Connection configuration and external dimensions

Servo Drive side

(¢7.6)

Wiring

Servo Drive side

Servomotor side

[Servo Drive side connector]
Connector model
55100-0670 (Molex Japan)

Cable

1 mm?2x 2C +0.22 mm?2 x 2P

or

AWG17 x 2C + AWG24 x 2P

Symbol |Number Red Number| Symbol
E5V 1 = 4 E5V
EOV 2 g'“k 1 EOV

BAT+ 3 range | 6 BAT+
BAT— 4 Olrange/ White ><>< 5 BAT—
Blue
S+ 5 3 S+
S_ 6 Blue/White ><>< 7 S_
FG Shell 9 FG

Contact model
JN1-22-22S-10000 (Japan Aviation Electronics)

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

Servomotor side
R88M-K[]

[Servomotor side connector]
Straight plug model
JN2DS10SL2-R (Japan Aviation Electronics)
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Absolute Encoder Battery Cable Specifications

Use the following Cable when using an absolute encoder.

I Cable Model
Model Length (L) Battery Weight
R88A-CRGDOR3C 0.3m Not included Approx. 0.1 kg
R88A-CRGDOR3C-BS 0.3m R88A-BAT01G 1 included Approx. 0.1 kg

I Connection Configuration and External Dimensions

43.5 300 ‘ 43.5
110
Servo Drive side —— = Servomotor side
© ©
R88D-K[] <] o | _3:' ] g [> R88M-K[J
= t=27.2 _
t=12 Battery holder =12
I Wiring
Servo Drive side Servomotor side
Symbol |Number REA oo Number| Symbol
E5V 1 ; 1 E5V
EOV 2 Oa" : : 2 EOV
BAT+ 3 range . 3 BAT+
BAT— 4 Orangthite L ><>< 2 BAT_
Sy 5 Blue gl i 5 St
S_ 6 Blue/White ( ( ><>< 6 S
FG Shell |—— 177775 S """"""""""""""""""""""""""" L Shell FG
Connector plug: I .
onnector socket:
55100-0670 (Molex Japan) 54280-0609 (Molex Japan)

Battery holder
Symbol |Number

BAT+ 1

BAT- 2
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3-4 Cable and Connector Specifications

Motor Power Cable Specifications

These cables connect the Servo Drive and the Servomotor. Select the cable matching the
Servomotor.

The cables listed are flexible, shielded and have IP67 protection.

I Power Cables without Brakes (European Flexible Cables)

R88A-CAKALISR-E

Cable types
[100 V and 200 V] (For 3,000-r/min Servomotors of 50 to 750 W)

Outer diameter of
Model Length (L) sheath
R88A-CAKAQ01-5SR-E |15m
R88A-CAKAQ03SR-E 3m
R88A-CAKAOO05SR-E 5m
6.7 dia.
R88A-CAKAO010SR-E 10 m
R88A-CAKA015SR-E 15m
R88A-CAKAD20SR-E 20m
Connection configuration and external dimensions
_(50) L
‘ ": @ @
Servo Drive side —"\ % ‘ Servomotor side
R88D-KL] — | [ {4 + R88M-K[]
@-/ 2 H
Wiring
Servo Drive side Servomotor side

REQ e Number| Symbol

Weh't 1 Phase U

- e 2 Phase V

Gue IY m : 3 Phase W
3 — reeni ellow . 4 EG

M4 crimp terminal .
[Servomotor side connector]

Angle plug model
Cable , JIN8FT04SJ1 (Japan Aviation Electronics)

ST-TMH-S-C1B-3500-A534G (Japan Aviation Electronics)

Note: for servomotors with brake a separate cable R88A-CAKALILILIBR-E is needed.
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R88A-CAGBLISR-E

Cable types
200 V:

(For 3,000-r/min Servomotors of 1 to 2 kW, 2,000-r/min Servomotors of 1 to 2 kW, 1,000-r/min

Servomotors of 900 W)

400 V:

(For 3,000-r/min Servomotors of 750W to 2 kW, 2,000-r/min Servomotors of 400 W to 2 kW,
1,000-r/min Servomotors of 900 W)

Outer diameter of

Model Length (L) sheath

R88A-CAGB001-5SR-E 1.5m
R88A-CAGB003SR-E 3m

R88A-CAGB005SR-E 5m

12.7 dia.

R88A-CAGBO010SR-E 10 m
R88A-CAGBO015SR-E 15m
R88A-CAGB020SR-E 20m

Connection configuration and external dimensions

Servo Drive side

R88D-K[] <:|

_(70) L
f [
0-/

Wiring
Servo Drive side Servomotor side
e Number| Symbol
E::Etj; A Phase U
~ : B Phase V
Black-3 C Phase W
s, Green_{YeIIow D G

M4 crimp terminal

3-101

Cable

2.5 mm2 x 4C or AWG14 x 4C

[Servomotor side connector]
Right angle plug model

Servomotor side
R88M-KL[]

N/MS3108B20-4S (Japan Aviation Electronics)

Cable clamp model

N/MS3057-12A (Japan Aviation Electronics)
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3-4 Cable and Connector Specifications

R88A-CAGDLISR-E

Cable types
(For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3 to 5 kW, 1,000-r/min
Servomotors of 2 to 4.5 kW)

Outer diameter of
Model Length (L) sheath
R88A-CAGDO001-5SR-E | 1.5m
R88A-CAGDO0O03SR-E 3m
R88A-CAGDO005SR-E 5m
13.2 dia.
R88A-CAGDO0O10SR-E 10m
R88A-CAGDO0O15SR-E 15m
R88A-CAGD020SR-E 20m
Connection configuration and external dimensions
_(70) L
. | )
Servo Drive side 2 Seryomotor side
R88D-KLI <:| | [ \ |:> R88M-KL]
Wiring
Servo Drive side Servomotor side
O —— ‘ Number | Symbol
ST Black_i ; A Phase U
Black-g ‘ B Phase V
Gac /Y m C Phase W
ST reen? ellow D FG

M5 crimp terminal .
[Servomotor side connector]

Cable Right angle plug model
4 mm?x 4C or AWGL11 x 4C N/MS3108B22-22S (Japan Aviation Electronics)
Cable clamp model
N/MS3057-12A (Japan Aviation Electronics)
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I Power Cables with Brakes (European Flexible Cables)

R88A-CAGBLIBR-E

Cable types

200 V:

(For 3,000-r/min Servomotors of 1 to 2 kW, 2,000-r/min Servomotors of 1 to 2 kW, 1,000-r/min
Servomotors of 900 W)

Outer diameter of
Model Length (L) sheath
R88A-CAGB001-5BR-E | 1.5m
R88A-CAGBO0O03BR-E 3m
R88A-CAGBO0O5BR-E 5m
12.5 dia.
R88A-CAGBO10BR-E 10m
R88A-CAGBO015BR-E 15m
R88A-CAGB020BR-E 20m
Connection configuration and external dimensions
L
o
. . N
Servo Drive side 2 Servomotor side
R88D-K[] <:| | : N R88M-KL[]
Wiring
Servo Drive side Servomotor side
Black-5 Number| Symbol
Black-G — 95 ey : G Brake
= SmELES 0.5 H Brake
Blackd ey e A | _Ne
BIaCk-Z 25 — F Phase U
Black-3 2.5 | Phase V
Gac _/lel 25 B Phase W
(@Oram reenI e OYV 2.2 E FG
M4 crimp terminal L D FG
Cable ¢ NC
2.5mm2x4C + 0.5 mm2 x 2C

or [Servomotor side connector]

AWG14 x 4C + AWG20 x 2C  Rightangle plug model
N/MS3108B20-18S (Japan Aviation Electronics)

Cable clamp model
N/MS3057-12A (Japan Aviation Electronics)
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3-4 Cable and Connector Specifications

R88A-CAKFLIBR-E

Cable types
400 V:

(For 3,000-r/min Servomotors of 750W to 2 kW, 2,000-r/min Servomotors of 400 W to 2 kW,
1,000-r/min Servomotors of 900 W)

Outer diameter of

Model Length (L) sheath
R88A-CAKF001-5BR-E 15m
R88A-CAKFO03BR-E 3m
R88A-CAKFO05BR-E 5m
12.5 dia.

R88A-CAKF010BR-E 10m
R88A-CAKF015BR-E 15m
R88A-CAKF020BR-E 20m
Connection configuration and external dimensions

~ (150) L

n

Servo Drive side %l Servomotor side
R88D-KL[] <:| | N R88M-K[]

Wiring

Servo Drive side

-

Servomotor side

Number| Symbol
Black-5 = o D:5-rereeeeeens A Brake
:D Black-6 0.5 B Brake
777777777777777777777777777777777777777777777777777 | NC
Black-1 25 D Phase U
Black-2 2.5 E | PhaseV
Black-3 2.5 F Phase W
oo Green/YﬁlIIo 25 G FG
M4 crimp terminal T  — H G
Cable ¢ NC

2.5 mm2 x 4C + 0.5 mm?2 x 2C

or

AWG14 x 4C + AWG20 x 2C

[Servomotor side connector]
Right angle plug model

N/MS3108B24-11S (Japan Aviation Electronics)

Cable clamp model

N/MS3057-16A (Japan Aviation Electronics)
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R88A-CAGDLIBR-E

Cable types

(For 3,000-r/min Servomotors of 3 to 5 kW, 2,000-r/min Servomotors of 3 to 5 kW, 1,000-r/min
Servomotors of 2 to 4.5 kW)

Outer diameter of
Model Length (L) sheath
R88A-CAGDO001-5BR-E | 1.5m
R88A-CAGD003BR-E 3m
R88A-CAGD005BR-E 5m
13.5 dia.
R88A-CAGDO010BR-E 10m
R88A-CAGDO015BR-E 15m
R88A-CAGDO020BR-E 20m
Connection configuration and external dimensions
_(150) | L
o
. . ™
Servo Drive side 2 Servomotor side
R88D-KL]I <:| | | : ) R88M-KL]
Wiring
Servo Drive side Servomotor side
Black-5 . Number| Symbol
BIaCk-G 22 A Brake
ST 0.5 B Brake
Black-1 : NE
Black_z = D Phase U
Black-3 4 E Phase V
Gac -/Y m 4 F Phase W
ST reenI elloyw 4 G G
M4 crimp terminal H FG
Cable ¢ NC

3-105

4 mm2x4C + 0.5 mm2x2C
or _
AWG11 x 4C + AWG20 x 2C  Right angle plug model

N/MS3108B24-11S (Japan Aviation Electronics)

Cable clamp model
N/MS3057-16A (Japan Aviation Electronics)

[Servomotor side connector]
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I Brake Cables (European Flexible Cables)

R88A-CAKALIBR-E

Cable types
100 and 200 V

(For 3,000-r/min Servomotors of 50 to 750 W)

Model

Length (L)

Outer diameter of
sheath

R88A-CAKAOO01-5BR-E | 15m

R88A-CAKAO03BR-E 3m

R88A-CAKAO05BR-E 5m

R88A-CAKAO10BR-E 10 m

R88A-CAKAO15BR-E 15m

R88A-CAKAO020BR-E 20m

6.0 dia.

Connection configuration and external dimensions

. (50)

Servo Drive side

R88D-KL] <:|
—

Wiring
Servo Drive side

Black-1

Servomotor side

R88M-KLJ

Servomotor side

Number

Symbol

0.5 1

E Black-2

Brake

0.5 >

Brake

Cable
0.5 mm2x2C

[Servomotor side connector]

or Connector model
AWG20 x 2C JN4FT02SJ1-R (Japan Aviation Electronics)

Contact
ST-T™M

model
H-S-C1B (Japan Aviation Electronics)
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Connector Specifications

I Control I/0 Connector (R88A-CNU11C)

This is the connector to be connected to the Servo Drive's control I/O connector (CN1).
Use this connector when preparing a control cable by yourself.

For information on wiring method, refer to Control Cable Specifications (P.3-112).

This connector is soldered.

Dimensions

Connector plug model
10150-3000PE (Sumitomo 3M)

Connector case model

m 10350-52A0-008 (Sumitomo 3M)

(]

t=18

I Encoder Connectors

These connectors are used for encoder cables.
Use them when preparing an encoder cable by yourself.
For information on wiring method, refer to Encoder Cable Specifications (P.3-97).

Dimensions

R88A-CNWOL1R (Drive's CN2 side)

This connector is soldered.

43.5

L I
D ° 4 Connector plug model
— M 55100-0670 (Molex Japan)

t=12

18.8

3-107 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-4 Cable and Connector Specifications

R88A-CNKO2R (Servomotor side) The cable direction from the angle plug can
This connector is pressure welded. be reversed.

For the tools that are required for production, Adaptive motors
contact the manufacturer directly. 100-V, 3,000-r/min Servomotors of 50 to 400

For the tools that are required for production, capacities
200-V, 2,000-r/min Servomotors of all

capacities
200-V, 1,500-r/min Servomotors of all
capacities
200-V, 1,000-r/min Servomotors of all
capacities
400-V, 3,000-r/min Servomotors of all
capacities
400-V, 2,000-r/min Servomotors of all
capacities
400-V, 1,000-r/min Servomotors of all
capacities
400-V, 1,500-r/min Servomotors of all
capacities

[E=L ™
o

w
200-V, 3,000-r/min Servomotors of 50 to 750
w
125
8
|
@ @D
© \\ —
S H |
1<
NT ‘ 3
N
215
Angle clamp model IN6FRO7SM1
(Japan Aviation Electronics)
Connector pin model LY10-C1-A1-10000 .g)
(Japan Aviation Electronics) D
@)
=
R88A-CNKO4R (Servomotor side) Adaptive motors S
This connector is pressure welded. 200-V, 3,000-r/min Servomotors of all g
)
(1))

contact the manufacturer directly.

$15.6
$19.5

———

$20
= AN

52

Straight plug model JN2DS10SL2-R
(Japan Aviation Electronics)
Contact model JN1-22-22S-PKG100
(Japan Aviation Electronics)
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I Power Cable Connector (R88A-CNK11A)

This connector is used for power cables.

Use it when preparing a power cable by yourself.
For information on wiring method, refer to Motor
Power Cable Specifications (P.3-100).

This connector is pressure welded.

For the tools that are required for production,
contact the manufacturer directly.

R5.5 17.6

ﬁ%
®

o)
\t24

The cable direction from the angle plug can

be reversed.

Note If you reverse the direction, you cannot
attach the Connector to Servomotors
of 50 W and 100 W.

Adaptive motors

100-V, 3,000-r/min Servomotors of 50 to 400

w

200-V, 3,000-r/min Servomotors of 50 to 750

w

32
27.6

013
13.5

|

ey 4

®

@

28.8

Angle plug model IN8FT04SJ1
(Japan Aviation Electronics)

Socket contact model ST-TMH-S-C1B-3500-(A534G)
(Japan Aviation Electronics)

I Brake Cable Connector (R88A-CNK11B)

T

This connector is used for brake cables.

Use it when preparing a brake cable by yourself.
For information on wiring method, refer to Brake
Cables (European Flexible Cables) (P.3-106).
This connector is pressure welded.

For the tools that are required for production,
contact the manufacturer directly.

29.6
17
12.3
)
GE)

The cable direction from the angle plug can
be reversed.

Adaptive motors

100-V, 3,000-r/min Servomotors of 50 to 400
w

200-V, 3,000-r/min Servomotors of 50 to 750
w

$11.6

®

Angle plug model JN4FT02SJ1-R
(Japan Aviation Electronics)

Socket contact model ST-TMH-S-C1B-3500-(A534G)
(Japan Aviation Electronics)

19
14.3
125
_I__
11.8
25
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I External Encoder Connector (R88A-CNK41L)

Use this connector to connect to an external encoder in fully-closed control.
This connector is soldered.

(42.5)

13.6

10.4 (10.5) é

/= '

polw T tBml M )

@7 ’\- :: 2 g |
\L%J/

72,

Connector plug model
MUF-PK10K-X (J.S.T. Mfg. Co., Ltd.)

Pin Arrangement

View from Inserted Portion View from Soldered Housing Surface

HEHHAAB

(2} 4 [ 6 I & 10

Note 1: The recommended cable is a AWG28 to AWG24 shielded cable with a finished outer

diameter of 6.8 max.
Note 2: For information on wiring method, refer to External Encoder Connector Specifications

(CN4) (P.3-51).
The cable length must be 20 m or less.

I Safety 1/O Signal Connector (R88A-CNK81S)

Use this connector to connect to a safety device.

This connector is soldered.
11

11
10.7

]

‘\ $6.7

33

N
5 ©

Note 1: The recommended cable is a 6-conductor (AWG30 to AWG26) shielded cable with a

finished outer diameter of 6.7 mm max.
Note 2: For information on wiring, refer to Safety Connector Specifications (CN8) (P. 3-55).
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3-4 Cable and Connector Specifications

Analog Monitor Cable Specifications

3-111

l Analog Monitor Cable (R88A-CMKO001S)

Connection configuration and external dimensions

Symbol No.
v 1 Red
White

AM2 2 Black
GND 3

4

5

6 | Cable: AWG24 x 3C UL1007

Connector housing: 51004-0600 (Molex Japan)
Connector terminal: 50011-8000 (Molex Japan)

_I< 1m )
[';l,l ]
I:I:III:I ]
|:'|:|_| ]
s
el
1=
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3-4 Cable and Connector Specifications

Control Cable Specifications

I Specified Cables for Motion Control Unit (R88A-CPGLIMLI)

Use this cable to connect to the Motion Control Units for OMRON Programmable Controllers
(SYSMAC). Cables are available for either 1 axis or 2 axes.

The following Motion Control Units can be used.

CS1W-MC221/421(-V1)

CV500-MC221/-MC421

C200H-MC221

Cable types

+ Cables for 1 axis

Model Length (L) Outersii:::r?ter of Weight
R88A-CPG001M1 1m Approx. 0.2 kg
R88A-CPG002M1 2m Approx. 0.3 kg

8.3 dia.
R88A-CPG003M1 3m Approx. 0.4 kg
R88A-CPG0O05M1 5m Approx. 0.6 kg
+ Cables for 2 axes

Model Length (L) Outersii:;rgﬁter 2l Weight
R88A-CPG001M2 Im Approx. 0.3 kg
R88A-CPG002M2 2m ) Approx. 0.5 kg
R88A-CPG003M?2 3m 8.3 dia. Approx. 0.7 kg
R88A-CPG005M2 5m Approx. 1.0 kg

Connection configuration and external dimensions

+ Cables for 1 axis

Motion Control Unit side Servo Drive side

-2 | ‘ 3.
CSIW-MC221/421(-V1) @ 5 \ g w Eﬁ| ﬁ> R88D-K[]

t=18 t=18

¢+ Cables for 2 axes

39 L

39
‘ ‘ Servo Drive side
=T <
Motion Control Unit side i:lg ﬁ> R88D-KL]
csiw-mc221421(vy) (] EEE: — t=18" "7 oo Drive side
=18 il 3 .
-M| ﬁ> R88D-K[]

t=18—
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3-4 Cable and Connector Specifications

Wiring
+ Cables for 1 axis

Motion Control

Unit side Servo Drive side
AWG20 Red
Symbol |Number| ——— Number| Symbol
oAy T AWG20 Black Y
D;A?_I\nl/lD :2; White/Black (1) 37 | JALM
XRUN 4 Pink/Black (1) 29 RUN
XALMRS | 5 | cllow/Black (1) 31 | RESET
XSGND 8 Gray/Black (1) """"""""""""""""""""""""" ; 13 SENGND/| *
XsouT | o forayRed(l) XX 20 | SEN |*
X_GND | 10 |orange/Black (2 25 | ZGND
XA | 11 |WhiteRed (1) 21 | +A
Y 15| White/Black (1) XX 5 Y
B 13 Yellow/Red (1) 29 B
= Yellow/Black (1) XX
X-B 14 = ‘ 48 -B
X7 15 PnkRed(l) 23 Z
s ¢ PinkiBlack (1) XX N -
XOUT | 17 ggzgzg;ﬂ&)ﬂ ; X 14 |REFTREFINLIN Connector plug modl
XAGND | 18 i — — 15 | AGND 10150-3000PE
Shell FG (Sumitomo 3M)
+F24V 19 g;:nfégs ((jl()(l) 7 +24VIN |Connector case model
FDC GND| 20 Yy 36 |ALMCOM| 10350-52A0-008
YALM 21 Cable: AWG26 x 5P + AWG26 x 6C (Sumitomo 3M)
YRUN 22
YALMRS | 23
YSGND | 26
YSOUT | 27
Y-GND | 28
Y-A 29
Y-A 30
Y-B 31
Y-B 32
Y-Z 33 [Connector plug model
Y-Z 34 10136-3000PE (Sumitomo 3M)
YOUT 35 [Connector case model
YAGND | 36 10336-52A0-008 (Sumitomo 3M)

+ The symbols on the controller side are the DRVX and DRVY connector symbols. For the DRVZ
and DRVU connectors, X and Y are indicated as Z and U, respectively.

+ Terminals marked with asterisks are for absolute encoders.

+ Connect 24 VDC to the 2 lines (red and black) extending from the connector on the controller side.
(red: +24 V, black: -)
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3-4 Cable and Connector Specifications

¢+ Cables for 2 axes

Motion Control

Unit side Servo Drive side
Symbol |Number % Number| Symbol
124V 1 (AN Black
D)SA?_I\I\I/ID g White/Black (1) 37 | JALM
XRUN 2 Pink/Black (1) 29 RUN
XALMRS | 5 |clow/Black (1) 31 | RESET
XSGND 8 Gray/Black (1) 13 |[SENGND]| *
XSOUT | o foravRed(l) XX 20 | SEN |*
X-GND | 10 [orange/Black(2) 25 | ZGND
XA | 11 |Whie/Red (1) 21 | +A
= White/Black (1) XX
X-A 12 22 A
B 13 Yellow/Red (1) 29 )
B | 14 | YelowBlack (1) XX ‘ 18 =
Pink/Red (1)
XZ 15 FpiiBlack () XX 23 | +Z
X-Z 16 Red 24 —Z Connector plug model
XOUT | 17 |orange/Red (1) 14 |RermrerivM|  10150-3000PE
XAGND | 18 |orange/Black (1) XX 15 | AGND | (Sumitomo 3M)
Orange/Black (1) Shell FG Connector case model
TF24V | 19 7 | +24VIN | 10350-52A0-008
FDC GND| 20 |oray/Black(l) s 36 |ALMCOM| (Sumitomo 3M)
AWG26 x 5P + AWG26 x 6C
Number| Symbol
7 | +24VIN
YALM | 21 |White/Black (1) gg AL/XEI\(/? .
YRUN | 22 |PinkiBlack (1) 29 | RUN
YALMRS | 23 |ellow/Black (1) 31 | RESET
YSGND | 26 |orayBlack(l) oo o 13 | SENGND| *
YsouT | 27 |CrayRed (1) XX 20 | SEN |*
Y_GND | 28 |-range/Black (2) | 25 | ZGND
Y_A 59 Wh!te/Red 1) o1 A
Y 30 | White/Black (1) XX > Y
Yellow/Red (1)
vB L 31 N elowBlack (] XX 49 | 4B
Y-B 32 Pink/Red (1) 48 -B Connector plug model
v-z EEIl ooror) SO 23 +Z 10150-3000PE
Y-Z 34 OrangelRed (1 24 -Z (Sumitomo 3M)
YOUT 35 Orange/Black (1) ><>< 14  |REFTREFIVLIM| Connector case model
YAGND | 36 : 15 | AGND | 10350-52A0-008
Connector plug model Cable Shell FG (Sumitomo 3M)

10136-3000PE (Sumitomo 3M) AWG26 x 5P + AWG26 x 6C
Connector case model
10336-52A0-008 (Sumitomo 3M)

+ The symbols on the controller side are the DRVX and DRVY connector symbols. For the DRVZ
and DRVU connectors, X and Y are indicated as Z and U, respectively.

¢+ Terminals marked with asterisks are for absolute encoders.

¢+ Connect 24 VDC to the 2 lines (red and black) extending from the connector on the controller side.
(red: +24 V, black: -)
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I Specified Cables for Position Control Unit (for CJ1W-NCLI4 - High-speed Type)

This cable is for connecting Position Control

Units (CJ1W-NCLIL14) for OMRON

Programmable Controller SYSMAC CJ Series. Cables are available for either 1 axis or 2 axes.
The following types of Position Control Units are supported.
CJ1W-NC214/-NC414/-NC234/-NC434

Cable types

+ Cable for line-driver output for 1 axis
Model Length
XW22-100J-G9 1m
XW22-500J-G9 5m
XW2Z-10MJ-G9 10 m

+ Cable for open collector output for 1 axis

Model Length
XW2Z-100J-G13 1m
XW2Z7-300J-G13 3m

+ Cable for line-driver output for 2 axes

Model Length
XW22-100J-G1 im
XW22-500J-G1 5m
XW2z-10MJ-G1 10 m

+ Cable for open collector output for 2 axes

Model Length
XW2Z-100J-G5 1m
XW2Z-300J-G5 3m

Connection configuration and external dimensions

+ Cables for 1 axis

Position Control
Unit side
CJIW-NCLI[14

16.1

+ Cables for 2 axes

=]
524
G

D

Position Control T
Unit side <:| e

CJIW-NCLIL14 t=6.1

D

Servo Drive side
R88D-K[]

Servo Drive side
R88D-K[]

Servo Drive side
R88D-K[]
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3-4 Cable and Connector Specifications

Wiring
+ Cable for line-driver output for 1 axis

AWG18 twisted pair 1 m

Red: 24 VDC AWG18 twisted pair 1 m
Black: 24 VDC GND Blue: BKIRCOM
PCU side Black: BKIR
XG4M-5030-T (OMRON) Servo Drive side (for axis 1 or 3)
24-\ power SUDD'V for output 1 10150-3000PE (Sumitomo 3M)
24-V GND for output 3 r® 11 BKIR .
Input common 5 [—————- 10 BKIRCOM Brake interlock output
Forward direction pulse output () | 17 } 44 +CWLD Reverse pulse (*1)
Forward direction pulse output (-) | 16 . X 45 —CWLD (input for line driver only)
Reverse direction pulse output (+) | 19 1 46 +CCWLD Forward pulse (*1)
Reverse direction pulse output (-) | 18 :—>< 47 -CCWLD (input for line driver only)
Encoder phase A+ 21 I 21 +A Encoder phase A+output
Encoder phase A- 20 22 -A Encoder phase A—output
Encoder phase B+ 23 1 49 +B Encoder phase B+output
Encoder phase B— 22 .—>< | 48 -B Encoder phase B-output
Encoder phase Z+ 25 } >< I 23 +Z Encoder phase Z+output
Encoder phase Z— 24 | >Q,— 24 -Z Encoder phase z-output
0—W|— 7 +24VIN +24-V power supply for controls
Error counter reset output| 15 : } 30 ECRST Error counter reset input
RUN output 11 I | 29 RUN Operation command input
General-purpose output | 10 T ! 26 DFSEL Damping filter switching
Alarm reset output 12 i : 31 RESET Alarm reset
Torque limit output 13 } 0 27 TLSEL Torgue limit switching
Positioning completed input | 7 ! >< T 39 INP Positioning completion
: >§. 38 INPCOM output 1
General-purpose input | 6 t 35 READY Servo ready completed
| : X ><—|—I 34 | REDYCOM output
Alarm input 9 : X X | 2673 AI_/I\A/IIE:'\(/;M Alarm output
SEN output 26 t I 20 SEN ;
Signal ground 27 i—>< X : 13 SENGND Sensor ON input
e -e— Shell FG Frame ground
24-V power supply for output | 2
24-V GND for output | 4
Input common 50
Forward direction pulse output (+)| 39 *1 Since the PCU handles forward direction commands as
Forward direction pulse output (-)| 38 CW-direction/phase-A advance pulses (selectable by the
Reverse direction pulse output (+)| 37 output pulse direction selection parameter), connect the wires
Reverse direction pulse output (-)| 36 as shown here.
Encoder phase A+ 35
Encoder phase A- 34
Encoder phase B+ 33
Encoder phase B— 32
Encoder phase Z+ 31
Encoder phase Z— 30
Error counter reset output | 41
RUN output 45
General-purpose output | 44
Alarm reset output 42
Torgue limit output 43
Positioning completed input | 49
General-purpose input| 48
Alarm input 47
SEN output 29
Signal ground 28
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3-117

+ Cable for open collector output for 1 axis

AWG18 twisted pair 1 m

AWG18 twisted pair 1 m

Red: 24 VDC Blue: BKIRCOM
Black: 24 VDC GND Black: BKIR
PCU side . )
XG4M-5030-T (OMRON) Servo Drive side (for axis 1 or 3)
24-V/ power supply for output | 1 10150-3000PE (Sumitomo 3M)
24-V GND for output | 3 1 BKIR .
Brake interlock output
Input common 5 10 BKIRCOM P
Forward direction pulse output 3 | +CW/+PULS/+FA Reverse pulses,
(with 1.6 kO Resistor) 16 4 | -CW/-PULS/-FA _|feed pulses, or phase A (*1)
Reverse direction pulse output 5 | +CCW/SIGNAFB | Forward pulse,
(with 1.6 kQ Resistor) 18 6 |-CCW/-SIGN/-FB |direction signal, or phase B (*1)
Encoder phase A+ 21 21 +A Encoder phase A+output
Encoder phase A— | 20 22 -A Encoder phase A—output
Encoder phase B+ | 23 49 +B Encoder phase B+output
Encoder phase B— 22 48 -B Encoder phase B-output
Encoder phase Z+ | 25 23 +Z Encoder phase Z+output
Encoder phase Z— | 24 24 -Z Encoder phase Z—output
7 +24VIN +24-V power supply for controls
Error counter reset output | 15 30 ECRST Error counter reset input
RUN output 11 29 RUN Operation command input
General-purpose output | 10 26 DFSEL Damping filter switching
Alarm reset output | 12 31 RESET Alarm reset
Torque limit output 13 27 TLSEL Torque limit switching
Positioning completed input | 7 39 INP Positioning completion
38 INPCOM output 1
General-purpose input| 6 35 READY Servo ready completed
34 REDYCOM output
Alarm input 9 37 IALM
36 ALMCOM Alarm output
SEN output 26 20 SEN Sensor ON input
Signal ground 27 13 SENGND
Shell FG Frame ground
24-V power supply for output| 2
24-V GND for output | 4 *1 Since the PCU handles forward direction commands as
Input common 50 CW-direction/phase-A advance pulses (selectable by the
Forward direction pulse output | 3g output pulse direction selection parameter), connect the wires
(Wlth 1.6 kQ ReSIStor) as Shown herel
Reverse direction pulse output | 36
(with 1.6 kQ Resistor)
Encoder phase A+ 35
Encoder phase A— 34
Encoder phase B+ 33
Encoder phase B— 32
Encoder phase Z+ 31
Encoder phase Z— 30
Error counter reset output | 41
RUN output 45
General-purpose output | 44
Alarm reset output 42
Torgue limit output | 43
Positioning completed input | 49
General-purpose input | 48
Alarm input 47
SEN output 29
Signal ground 28
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3-4 Cable and Connector Specifications

+ Cable for line-driver output for 2 axes

AWG18 twisted pair 1 m
Red: 24 VDC AWG18 twisted pair 1 m
Black: 24 VDC GND Blue: BKIRCOM
PCU side Black: BKIR
XG4M-5030-T (OMRON) Servo Drive side (for axis 1 or 3)
24-\ power supply for output | 1 10150-3000PE (Sumitomo 3M)

24-V GND for output | 3 ¢ 11 BKIR Brake interlock output
Input common 5 r | 10 | BKIRCOM P
Forward direction pulse output (+)| 17 } I 44 +CWLD Reverse pulse (*1)
Forward direction pulse output (-)| 16 l_>< >Q| 45 —-CWLD (input for line driver only)
Reverse direction pulse output (+)| 19 | i 46 +CCWLD Forward pulse (*1)
Reverse direction pulse output (-)| 18 :—>< K|— 47 —CCWLD (input for line driver only)
Encoder phase A+ 21 } 21 +A Encoder phase A+output

|
Encoder phase A~ 20 ><—:— 22 -A Encoder phase A—output
Encoder phase B+ 23 i 49 +B Encoder phase B+output
Encoder phase B— 22 .—>< ><—:— 48 -B Encoder phase B—output
Encoder phase Z+ 25 } >< T 23 +Z Encoder phase Z+output
Encoder phase Z— 24 1 ><—[— 24 —Z Encoder phase Z—output

0—:ﬂ—|— 7 +24VIN +24-V power supply for controls
Error counter reset output | 15 0 t 30 ECRST Error counter reset input
RUN output 11 0 : 29 RUN Operati_on c_ommar_ld ir_lput
General-purpose output| 10 T 26 DFSEL Damping filter switching
Alarm re_se_t output 12 i : 31 RESET Alarm reset
Torque limit output 13 } I 27 TLSEL Torque limit switching
Positioning completed input| 7 : >< >q 39 INP Positioning completion
38 INPCOM output 1

General-purpose input| 6 ! t 35 READY Servo ready completed

: >< K;— 34 REDYCOM ou)t/put i
Alarm input 9 } 37 JALM

: X X1 | 6 ALMCOM Alarm output
SEN output 26 t L
Signal ng())und 27 ;—>< X ig SE?\IEGNND Sensor ON input

- Shell FG Frame ground

AWG18 twisted pair 1 m
Blue: BKIRCOM

Black: BKIR
Servo Drive side (for axis 2 or 4)
10150-3000PE (Sumitomo 3M)

24-V power supply for output [ 2

24-V GND foroutput | 4 ¢ 11 BKIR )
Input common 50 [—————= 10 BKIRCOM Brake interlock output
Forward direction pulse output (+) | 39 } 44 +CWLD Reverse pulse (*1)
Forward direction pulse output (-) | 38 1 45 —CWLD (input for line driver only)
Reverse direction pulse output () | 37 ! >< 46 +CCWLD Forward pulse (*1)
Reverse direction pulse output (-) | 36 : 47 -CCWLD (input for line driver only)
Encoder phase A+ 35 0 21 +A Encoder phase A+output
Encoder phase A— 34 22 -A Encoder phase A—output
Encoder phase B+ 33 D4 49 +B Encoder phase B+output
Encoder phase B— 32 — 48 -B Encoder phase B—output
Encoder phase Z+ 31 t 23 +Z Encoder phase Z+output
Encoder phase Z— 30 L 24 -Z Encoder phase Z—output

: >< 7 +24VIN +24-V power supply for c_ontrols
Error counter reset output | 41 0 30 ECRST Error counter reset input
RUN output 45 29 RUN Operation command input
General-purpose output| 44 : 26 DFSEL Damping filter switching
Alarm reset output 42 i 31 RESET Alarm reset
Torque limit output 43 } 27 TLSEL Torque limit switching
Positioning completed input | 49 ! ] 39 INP Positioning completion

u—lM|— 38 INPCOM output 1
General-purpose input | 48 : i 35 READY Servo ready completed
u—: :—: ;I— 34 REDYCOM output

Alarm input 47 : 4 4 : gg AL/'I\?I(_ZA(QM Alarm output

T

|

S_EN output 29 4 X 20 SEN Sensor ON input
Signal ground 28 1 1 13 SENGND

R -—Shell FG Frame ground

*1 Since the PCU handles forward direction commands as CW-direction/phase-A advance pulses (selectable by the
output pulse direction selection parameter), connect the wires as shown here.
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+ Cable for open collector output for 2 axes

AWG18 twisted pair 1 m AWG18 twisted pair 1 m
Red: 24 VDC Blue: BKIRCOM
Black: 24 VDC GND Black: BKIR
PCU side _ _ _
XG4M-5030-T (OMRON) Servo Drive side (for axis 1 or 3)
24-V power supply for output| 1 10150-3000PE (Sumitomo 3M)
- 11 BKIR .
24-V GND for output | 3 ¢ Brake interlock output
Input common 5 10 BKIRCOM
Forward direction pulse output 3 | +CW/+PULS/+FA Reverse pulses, feed pulses,
(with 1.6 ke Resistor) 16 4 [-CW/-PULS/-FA or phase A (*1)
Reverse direction pulse output 5 [+CCWI/+SIGN/+FB | Forward pulse, direction signal,
(with 1.6 kO Resistor) 18 6 |-CCW/-SIGN/-FB or phase B (*1)
Encoder phase A+ 21 21 +A Encoder phase A+output
Encoder phase A— | 20 22 -A Encoder phase A—output
Encoder phase B+ 23 49 +B Encoder phase B+output
Encoder phase B— | 22 48 -B Encoder phase B—output
Encoder phase Z+ 25 23 +Z Encoder phase Z+output
Encoder phase Z— [ 24 24 -Z Encoder phase Z—output
7 +24VIN +24-V power supply for controls
Error counter reset output | 15 30 ECRST Error counter reset input
RUN output 11 29 RUN Operation command input
General-purpose output | 10 26 DFSEL Damping filter switching
Alarm reset output | 12 31 RESET Alarm reset
Torgue limit output | 13 27 TLSEL Torgue limit switching
Positioning completed input | 7 39 INP Positioning completion
38 INPCOM output 1
General-purpose input | 6 35 READY Servo ready completed
34 REDYCOM output
Alarm input 9 37 [ALM Al
36 ALMCOM arm output
SEN output 26 20 SEN Sensor ON input
Signal ground 27 13 SENGND
Shell FG Frame ground

AWG18 twisted pair 1 m
Blue: BKIRCOM
Black: BKIR
Servo Drive side (for axis 2 or 4)
10150-3000PE (Sumitomo 3M)

24-V power supply for output | 2

R 11 BKIR ]

|2n4puvt (éa(g\lnl?n:(c)):]output 5% 10 BKIRCOM Brake interlock output
Forward direction pulse output 38 3 +CW/+PULS/+FA | Reverse pulses, fee*d
(with 1.6 kQ Resistor) 4 | -CW/-PULS/-FA | pulses, or phase A (*1)
Reverse direction pulse output| 3¢ 5 | +CCW/+SIGN/+FB |Forward pulse, direction
(with 1.6 kQ Resistor) 6 |-CCW/-SIGN/-FB | signal, or phase B (*1)
Encoder phase A+ 35 21 +A Encoder phase A+output
Encoder phase A— 34 22 A Encoder phase A—output
Encoder phase B+ 33 49 +B Encoder phase B+output
Encoder phase B— 32 48 -B Encoder phase B—output
Encoder phase Z+ 31 23 +Z Encoder phase Z+output
Encoder phase Z— 30 24 —Z Encoder phase Z—output

7 +24VIN +24-V power supply for controls
Error counter reset output | 41 30 ECRST Error c_ounter reset i_nput
RUN output 45 29 RUN Operat_lon c_omman_d |n_put
General-purpose output | 44 26 DESEL Damping filter switching
Alarm reset output | 42 31 RESET Alarm reset _
Torque limit output | 43 27 TLSEL Tor_q_ue_llmlt swnchl_nq
Positioning completed input | 49 39 INP Positioning completion

38 INPCOM output 1
General-purpose input | 48 35 READY Servo ready completed

34 REDYCOM output
Alarm input 47 37 [ALM Alarm output

36 ALMCOM
SEN output 29 20 SEN Sensor ON input
Signal ground 28 13 SENGND

Shell FG Frame ground

*1 Since the PCU handles forward direction commands as CW-direction/phase-A advance pulses (selectable by the
output pulse direction selection parameter), connect the wires as shown here.
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3-4 Cable and Connector Specifications

I General-purpose Control Cables (R88A-CPGLIS)

This is a cable attached to the connector to be connected to the drive’s control 1/O connector
(CN1). The connector for the controller is not provided. When connecting to a Position Control
Unit which does not have a specified cable or connecting to another company's controller,
prepare wiring suited for the controller to be connected.
+ When connecting to a controller which does not have a specified cable, either use a general-
purpose control cable or a connector-terminal block cable and a connector-terminal block.

Cable types
Outer diameter of .
Model Length (L) sheath Weight
R88A-CPG001S 1m Approx. 0.3 kg
12.8 dia.
R88A-CPG002S 2m Approx. 0.6 kg
Connection configuration and external dimensions
L 39 ‘
Controller side o < Servo Drive side
3¢ o [:> R88D-KL[]
o
o &
t=18
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Wiring
Number | Wire/Mark color Symbol Number | Wire/Mark color Symbol
1 Orange/Red (1) +24VCW 27 Pink/Black (3) Sl4
2 Orange/Black (1) +24VCCW 28 White/Black (3) SI5
3 Gray/Red (1) +CW/+PULS/+FA 29 Yellow/Red (3) SI6
4 Gray/Black (1) —CW/-PULS/-FA 30 Pink/Red (3) SI7
5 White/Red (1) +CCWI/+SIGN/+FB 31 Yellow/Black (3) SI8
6 White/Black (1) -CCW/-SIGN/-FB 32 Gray/Black (4) SI9
7 Yellow/Red (1) +24VIN 33 Orange/Red (4) SI10
8 Pink/Red (1) SI1 34 White/Red (4) SO2-
9 Pink/Black (1) SI2 35 White/Black (4) SO2+
10 Orange/Red (2) SO1- 36 Yellow/Red (4) ALMCOM
11 Orange/Black (2) SO1+ 37 Yellow/Black (4) /ALM
12 Yellow/Black (1) —_— 38 Pink/Red (4) S04-
13 Gray/Black (2) SENGND 39 Pink/Black (4) S04+
14 White/Red (2) REF/TREF1/VLIM 40 Gray/Red (4) —
15 White/Black (2) AGND1 41 Orange/Black (4) —_—
16 Yellow/Red (2) PCL/TREF2 42 Gray/Red (5) BAT
17 ;ﬁ:L‘;‘é"gii‘;;z) AGND2 43 Gray/Black (5) BATGND
18 Pink/Red (2) NCL 44 White/Red (5) +CWLD
19 Orange/Red (5) 4 45 White/Black (5) —-CWLD
20 Gray/Red (2) SEN 46 Yellow/Red (5) +CCWLD
21 Orange/Red (3) +A 47 Yellow/Black (5) -CCWLD
22 Orange/Black (3) A 48 Pink/Black (5) -B
23 Gray/Red (3) +Z 49 Pink/Red (5) +B
24 Gray/Black (3) -Z 50 —_— —_—
25 Orange/Black (5) ZGND Shell —_— FG
26 White/Red (3) SI3

Connector plug model: 10150-3000PE (Sumitomo 3M)
Connector case model: 10350-52A0-008 (Sumitomo 3M)
Cable: AWG24 x 25P UL20276
* Wires with the same wire color and the same number of marks form a twisted pair.
Example: Wires with respective wire and mark colors of orange/red (1) and orange/black (1) form a twisted pair.

3-121 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-4 Cable and Connector Specifications

I Terminal Block Cables (XW2Z-[13-B24)

This is a cable to connect the Servo drive 1/O signals (CN1 connector) to a terminal block for

general-purpose. All servo drive I/O signals are wired.

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-100J-B24 Im Approx. 0.2 kg
11.2 dia.
XW22Z-200J-B24 2m Approx. 0.4 kg
Connection configuration and external dimensions
,‘16.]‘r L 39
Connector-terminal block side o Servo Drive side
XW2B-50G4 - <
XW2B-50G5 <] p | 37 ] N (CNT connector)
XW2D-50G6 © 0 R88D-KL[]
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3-123

Terminal block Connector

Servo Drive side

Number Number Number| Wire and mark color Symbol
1 —1 1 ><>< 1 Blue/Red (1) +24\VCW
2 /1 2 Blue/Black (1) +24VCCW
3 /1 3 ><>< 3 Pink/Red (1) +CW/+PULS/+FA
4 —1 4 4 Pink/Black (1) -CW/-PULS/-FA
5 —m1 5 X>( 5 Green/Red (1)  [+CCW/+SIGN/+FB
6 /1 6 6 Green/Black (1) |-CCW/-SIGN/-FB
7 —1 7 7 Orange/Red (1) +24VIN
8 M 8 ><>< 8 Gray/Red (1) Sli1

9 9 9 | Gray/Black (1) SI2
10 — 10 ><>< 10 | Blue/Red (2) SO1-
11 — 11 11 Blue/Black (2) SO1+
13 — 13 ><>< 13 Pink/Red (2) SENGND
20 /1 20 20 | Pink/Black (2) SEN
14 — 14 ><>< 14 | Green/Red (2) |REF/TREF1/VLIM
15 — 15 15 | Green/Black (2) AGND1
16 —1 16 X>< 16 | Orange/Red(2) PCL/TREF2
17 — 17 17 | Orange/Black (2) AGND2
18 — 18 18 | Gray/Red (1) NCL
12 — 12 12 | Gray/Black(2) —
19 — 19 ><>< 19 | Blue/Red (3) Z

25 — 25 25 | Blue/Black (3) ZGND
21 — 21 ><>< 21 Pink/Red (3) +A

22 — 22 22 | Pink/Black(3) -A

23 — 23 X>( 23 | Green/Red (3) +Z

24 — 24 24 | Green/Black (3) -Z

26 — 26 26 | Orange/Red(3) SI3
27 — 27 27 | Orange/Black(3) Sl4
28 — 28 28 | Gray/Red (3) SI5
29 /1 29 29 | Gray/Black(3) SI6
30 — 30 30 | Blue/Red (4) SI7
31 — 31 31 Blue/Black (4) SI8
32 — 32 32 | Pink/Red (4) SI9
33 — 33 33 Pink/Black (4) SI10
34 — 34 X>< 34 | Green/Red (4) SO2-
35 — 35 35 | Green/Black (4) SO2+
36 —1 36 X>( 36 | Orange/Red(4) ALMCOM
37 — 37 37 | Orange/Black (4) /ALM
38 — 38 ><>< 38 | Gray/Red(4) SO4—
39 — 39 39 | Gray/Black(4) SO4+
40 — 40 40 | Blue/Red (5) —
41 — 41 41 Blue/Black (5) —
42 — 42 ><>< 42 Pink/Red (5) BAT
43 — 43 43 | Pink/Black (5) BATGND
44 — 44 X>( 44 | Green/Red (5) +CWLD
45 — 45 45 | Green/Black (5) —CWLD
46 [— 46 X>( 46 | Orange/Red (5) +CCWLD
47 — 47 47 | Orange/Black (5) —CCWLD
48 — 48 X>( 48 | Gray/Red (5) -B

49 — 49 49 | Gray/Black(5) +B

50 —— 50 50 | Orange/Red(1) —

L Shell FG

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

1 Wires with the same wire color
and the same number of marks
form a twisted pair

Example: Wires with respective
wire and mark colors
of Yellow/Black (1) and
Pink/Black (1) form a
twisted pair

Servo Drive Connector:
Connector plug model
10150-3000PE (Sumitomo 3M)
Connector case model
10350-52A0-008 (Sumitomo 3M)

Terminal Block Connector:
Connector socket model
XG4M-5030 (OMRON)
Strain relief model XG4T-5004 (OMRON)

Cable: AWG28 x 25P UL2464



3-4 Cable and Connector Specifications

I Connector-Terminal Block Conversion Unit

The Connector-Terminal Block Conversion Unit connects the servo drive 1/0 signals (CN1
connector) for general purpose. Use the cable (XW2Z-[1J-B24) to connect the Connector-

Terminal Block Conversion Unit to the CN1 connector.

XW2B-50G4 (M3 Screw Terminal Block)

35
]
15.5
[
45
2-3.5
5.08 Terminal block
/0 /L A
AAAABA" ':;1&' “HHHHHHL
- s — 45.3
AAAAA Elel=l=lal= ’ 381( )
)) 20.51 J
- =i y/ =i ~

¢ Use 0.3 to 1.25 mm? wire (AWG22 to 16).
+ The wire inlet is 1.8 mm (height) x 2.5 mm (width).
+ Strip the insulation from the end of the wire for 6 mm as shown below.

- 1

6 mm
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XW2B-50G5 (M3.5 Screw Terminal Block)

+ Dimensions

Flat cable connector (MIL type plug)

35 247.5 35
29.5 L
|
B 2H
i —
85 75 paenal =
—o N/
:1( 435(453)
)) 205
== B . - e 1 R SR

+ When using crimp terminals, use crimp terminals with the following dimensions.
+ When connecting wires and crimp terminals to a terminal block, tighten them with a tightening
torque of 0.59 Nem.

Round terminal Fork terminal
$3.2mm
E@ 6.8 mm max. 6.8 mm max.
Applicable crimp terminals Applicable wires
AWG22-16
1.25-3 (0.3 to 1.25 mm?)
Round terminals
AWG16-14
2-35 (1.25 to 2.0 mm?)
AWG22-16
1.25Y-3 (0.3 to 1.25 mm?)
Fork terminals
AWG16-14
2-35 (1.25 to 2.0 mm?)
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XW2D-50G6 (M3 Screw Terminal Block)

+ Dimensions

MIL type connector XG4A

184 2-04.5 ~— (39.1) —+
144 17.6
o | i I
1 & i | R i |2/ j:% =
= @ — = = *40
%‘3@% . |1 . BL
7 @5 7. ——39
DIN rail lock ' 58
1.2 Q[
. M3
| M3

.’ . s .oy o i .. . o o o o o

== B

+ When using crimp terminals, use crimp terminals with the following dimensions.

+ When connecting wires and crimp terminals to a terminal block, tighten them with a tightening

torque of 0.7 Nem.

Round terminal Fork terminal
$3.2 mm
——
5.8 mm max. E@ 3.2 mm| 5.8 mm max.
Applicable crimp terminals Applicable wires
. AWG22-16

Round terminals 1.25-3 (0.3t01.25 mm2)

. AWG22-16
Fork terminals 1.25Y-3 (0.3 t0 1.25 mm?)
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3-5 Servo Relay Units and Cable Specifications

3-5 Servo Relay Units and Cable
Specifications

I
This section provides the specifications for the Servo Relay Unit and cables used for
connecting to Position Control Units for OMRON Programmable Controllers (SYSMAC).
Select the models that match the Position Control Unit to be used.

Servo Relay Units Specifications

I XW2B-20J6-1B
This Servo Relay Unit connects to the following OMRON Paosition Control Units.

H

+ CJIW-NC113/-NC133
+ CS1W-NC113/-NC133
+ C200HW-NC113

Specifications

Dimensions

Position Control Unit side Servo Drive side
3.5 135 3.5
7 7

295

(46)

+ Terminal block pitch: 7.62 mm
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3-5 Servo Relay Units and Cable Specifications

Emergency - .| Origin
10| +24V sop CW limit JCCW limi proximity RUN ALM | BKIR |19

\ \ ‘ \
ojov Coman Coman Common ﬁ;ermat‘ Common|Common| RESE‘F ALMCOM | [FG 1

y -]

24VDC

*1. The XB contacts are used to turn ON/OFF the electromagnetic brake.

Note 1.Do not connect unused terminals.
Note 2.The 0 V terminal is internally connected to the common terminals.
Note 3.The applicable crimp terminal is R1.25-3 (round with open end).

I XW2B-40J6-2B

This Servo Relay Unit connects to the following OMRON Position Control Units.

¢ CJ1IW-NC213/-NC233/-NC413/-NC433
¢+ CS1W-NC213/-NC233/-NC413/-NC433
¢+ C200HW-NC213/-NC413

Dimensions

Position Control Unit side X-axis drive side Y-axis drive side

3.5 180 3.5
7 7
10 )
o =
N Lo
R <
2-03.5
U N n N AN U Y
ol o ™ §
T} ( = 1 i —— ‘_:n ~ g ~1
Q !
i

+ Terminal block pitch: 7.62 mm
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Wiring
20424 v m;x‘:m X-axis |X-axis é:‘xl'ns X-axis X-axis | X-axis Y-axis | vaxs (\;alads Y-axis Y-axis | Y-axis 39
+ slopg Yl Cw limit |CCW fimit plU?\iHlil RUN ALM |BKIR CW fimit |CCW limit progimity RUN ALM | BKIR
‘ ‘ ‘ X-axis ; " ‘ Y-ast‘
0 ov Commop Commor Commoy ‘EXQSNVS; Common | Common égéET X‘S\?EOM cUmmT‘l Commaon %ﬁ?;ﬂg{‘ Common | Common E-SXSET‘ X‘La’\);‘(s:oM FG ﬂ
7 N @ 7 N @
(*1) (*1)
24VDC 24VDC
24VDC

*1. The XB and YB contacts are used to turn ON/OFF the electromagnetic brake.
Note 1.Do not connect unused terminals.

Note 2.The 0 V terminal is internally connected to the common terminals.

Note 3.The applicable crimp terminal is R1.25-3 (round with open end).

I XW2B-20J6-3B

Dim

3-129

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

+ CQM1-CPUA43-V1
+ CQM1-PLB21

ensions
CQML1 side Servo Drive side
3.5 135 3.5
7 7
[Te}
T}
—
To}
<
™ —~
I ¥
N
L™

+ Terminal block pitch: 7.62 mm
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3-5 Servo Relay Units and Cable Specifications

Wiring
10[+24v | CwW | CCW | RUN ECRST| INP ALM | BKIR |19
\ \ \ \
0] ov CW, | CCW [Common|Common z RESET [ALMCOM| [FG 1
/ X1 = B
-2
25 *
52 *3)
(*l) (*l) O—
24VDC
(*2)
24VDC

*1. If this signal is input, the output pulse from the CQM1 will be input to the high-speed counter.
*2. Input this output signal to a CQM1 Input Unit.

*3. The XB contacts are used to turn ON/OFF the electromagnetic brake.

Note 1.The phase Z is an open collector.

Note 2.Do not connect unused terminals.

Note 3.The 0 V terminal is internally connected to the common terminals.

Note 4.The applicable crimp terminal is R1.25-3 (round with open end).

suoneoyoads H

l XW2B-20J6-8A

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

¢+ CJ1IM-CPU21/-CPU22/-CPU23 (for 1

axis)
Dimensions
CJ1M-CPU21/22/23 side Servo Drive side
3.5 135 3.5
To]
o
N
2-¢3.5
Val D\ VaY .
0 0
o CO o
o) YO 1 1 OT g g
o o~ ~
N B = J

+ Terminal block pitch: 7.62 mm
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Wiring

3-131

The Servo Drive phase Z output signal is wired to the origin signal in this terminal block.
(*3)
10[+24v [ N6 | IN7 | N8 Sr[;gigny RUN MING | ALM [ BKIR |19

0| OV | |Common|Common|Common| IN9| [Common|Common| RESET [ALMCOM| [FG 1

i a 3 @
(2)

CW limit (*1) CCW limit (*1)
(Contact 2960.06) ~ (Contact 2960.07) 24\V/DC

, L]

24VDC

*1. CW and CCW limit input signals can also be input through Input Units. The signal for the CW/CCW
limit inputs in the CJ1M are as follows: CW: A540.08, CCW: A540.09 for pulse output 0 and CW:
A541.08, CCW: A541.09 for pulse output 1. Accordingly, the actual inputs can be used as the CW/
CCW limit by outputting the flags below in the ladder program.

Example)
2960.06
——()A540.08
*2. The XB contacts are used to turn ON/OFF the electromagnetic brake.
*3. Connection to the MING input terminal is disabled.
Note 1.Do not connect unused terminals.
Note 2.The 0 V terminal is internally connected to the common terminals.
Note 3.The applicable crimp terminal is R1.25-3 (round with open end).
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3-5 Servo Relay Units and Cable Specifications

I XW2B-40J6-9A
This Servo Relay Unit connects to the following OMRON Programmable Controllers.

+ CJ1IM-CPU21/-CPU22/-CPU23 (for 2

axes)
Dimensions -
CJ1IM-CPU21/22/23 side X-axis drive side Y-axis drive side
3.5 180 3.5 _g)
7 7 D
O
|T'e) —
0 ! © =h
o &) (@)
N L Q
=,
@)
2-03.5 8
D N N al Fa¥ U 'y
o w —
[T} Nw i i — ‘_in ;\Ir g
8 N
¥

+ Terminal block pitch: 7.62 mm
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Wiring
The Servo Drive phase Z output signal is wired to the origin signal in this terminal block.
(*3) (*3)
X-axis| X-axis X-axis| X-axis| X-axis Y-axis| Y-axis Y-axis| Y-axis| Y-axis
20|24V ING | IN7-1 0 | run MING[ALM | BKIR IN8 | IN9 | ror. | run MING [ ALM | BKIR 39
ol ov lc ‘ c ‘ c ‘ c ‘ c c X-ast‘ X-axis c ‘ c ‘ c ‘ c . Y—axis‘ Y-axis G
ommon omm‘on ommon | Common| Common | Common RESET‘ ALMCOM omm‘on ommon ommo‘n .ommon | Common RESET ALMCOM ﬂ
(*2) (*2)
X-axis X-axis Y-axis Y-axis
CW limit  CCW limit 24VDC CW limit CCW limit 24VDC
(Contact (Contact (Contact (Contact
2960.06) 2960.07) L 2960.08) 2960.09)
¢ D \ \ ¢y e w \
L
24\VDC

*1.

*2.
*3.
*4,
*5.
*6.

3-133

CW and CCW limit input signals can also be input through Input Units. The signal for the CW/CCW
limit inputs in the CJ1M are as follows: CW: A540.08, CCW: A540.09 for pulse output 0 and CW:
A541.08, CCW: A541.09 for pulse output 1. Accordingly, the actual inputs can be used as the CW/
CCW limit by outputting the flags below in the ladder program.

Example)

2960.06
HF——()A540.08

The XB and YB contacts are used to turn ON/OFF the electromagnetic brake.
Connection to the MING input terminal is disabled.

Do not connect unused terminals.

The 0 V terminal is internally connected to the common terminals.

The applicable crimp terminal is R1.25-3 (round with open end).
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3-5 Servo Relay Units and Cable Specifications

I Servo Drive Cable (XW2Z-[1J-B31)
This cable connects the drive to a Servo Relay Unit (XW2B-20J6-8A, XW2B-40J6-9A).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-100J-B31 Im Approx. 0.1 kg
8.1 dia.
XW22-200J-B31 2m Approx. 0.2 kg

Note: Do not use a Servo Relay Unit Cable for line receiver inputs (+CWLD: CN1 pin 44,
-CWLD: CN1 pin 45, +CCWLD: CN1 pin 46, -CCWLD: CN1 pin 47).
Use a General-purpose Control Cable (R88A-CPGLS) and prepare wiring suited for the
controller to be connected.

Connection configuration and external dimensions

| L

Servo Relay Unit side

Servo Drive side

|
XW2B-20J6-8A <:| 8[@ }¢ | © ] N |:> R88D-KT]
XW2B-40J6-9A o
O =
Wiring
Servo Relay Unit side Servo Drive side
Wire and mark color | Number fmmm e e e e m o . Number
Blue/Red (1) 1 : 7
Blue/Black (1) 2 : 38
Pink/Red (1) 3 ! : 5
Pink/Black (1) 4 X X 6
Green/Red (1) 5 L : 3
Green/Black (1) 6 X X 4
Orange/Red (1) 7 + L
L X X
_ 8 , ! 30
B 9 | L 10
Gray/Red (1) 10 % N 23
Gray/Black (1) 11 i : 24
Blue/Red (2) 12 39
Blue/Black (2) 13 X . 29
Orange/Black (1) 14 | | |
Pink/Red (2) 15 27
Pink/Black (2) 16 : : 31
Orange/Red (2) | 17 ! 11
Green/Black (2) | 18 : 37
Orange/Red (2) 19 i : 36
Any 20 —e-c-oi e ~+—| Shell

[Servo Relay Unit connector]
Connector socket model: XG4M-2030
Strain relief model: XG4T-2004

[Cable]

AWG28 x 10P UL2464
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[Drive connector]
Connector plug model: 10150-3000PE (Sumitomo 3M)
Connector case model: 10350-52A0-008 (Sumitomo 3M)
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Position Control Unit-Servo Relay Unit Cable Specifications

I Position Control Unit Cable (XW2Z-[1J-A3)

This cable connects a Programmable Controller (CQM1H-PLB21) to a Servo Relay Unit
(XW2B-20J6-3B).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A3 50 cm Approx. 0.1 kg
7.5 dia. 3
XW2Z-100J-A3 Im Approx. 0.1 kg
Connection configuration and external dimensions
wn
‘ 39 L .6 e
@D
| s)
CQM1 sid =
QM1 side Servo Relay Unit side (@)
o 2
CQM1H-PLB21 <:| N I \ }{ :\@j & |$ XW2B-20J6-38 =,
® o
t=15 8
Wiring
CQML1 side Servo Relay Unit side
Number (- Number
15 1
12 : : 2
3
13 : XX 4
j 5
14 XX 6
1 : 7
3 ; XX 8
9
4 3 XX 3 10
5 11
6 j 12
HOOO COVEE [ — 13
Cable: AWG28 x 4P + AWG28 x 4C 14
15
16
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I Position Control Unit Cable (XW2Z-[1J-A6)

This cable connects a Position Control Unit (CS1W-NC113 and C200HW-NC113) to a Servo
Relay Unit (XW2B-20J6-1B).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A6 50 cm Approx. 0.1 kg
8.0 dia.
XW22-100J-A6 1m Approx. 0.1 kg
Connection configuration and external dimensions
6
Position Control Unit side Servo Relay Unit side
CSIW-NC113  ( R 3 &3 > XW2B-20J6-1B
C200HW-NC113
Wiring
Position Control Unit side Servo Relay Unit side
Number Number
Al 1
A2 2
3
A8 X 2
5
A6 ><>< 6
Z
Al0 T ><>< 8
9
Al6 10
Al4 ><>< 11
A24 12
Al2 13
14
A21 15
16
A23 17
18
A22 19
20
Al9 21
22
A20 23
24
Crimp 25
terminal Cable: AWG28 x 4P + AWG28 x 10C 26
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I Position Control Unit Cable (XW2Z-[1J-A7)

This cable connects a Position Control Unit (CS1W-NC213/NC413 and C200HW-NC213/
NC413) to a Servo Relay Unit (XW2B-40J6-2B).

Cable types

Model

Length (L)

Outer diameter of
sheath

Weight

XW2Z-0503-A7

50 cm

10.0 dia.

XW2Z-100J-A7

1m

Approx. 0.1 kg

Approx. 0.2 kg

Connection configuration and external dimensions

Position Control Unit side

CS1W-NC213 o
CS1W-NC413 @©

C200HW-NC213
C200HW-NC413

Wiring
Position Control Unit side Servo Relay Unit side

Number Number

Al/B1 1

A2/B2 2

XX :

A8 4

XX >

A6 6

XX :

Al10 l 8

9

A16 10

Al4d ><>< 11

A24/B24 12

A19 13

A21 14

Al2 15

A23 16

A22 17

A20/B20 18

XX 3

B8 20

XX 2

B6 22

XX =

B10 l 24

25

B16 26

B14 ><>< 27

B23 28

B22 29

B21 30

B19 31

B12 32

33

Crimp Cable: AWG28 x 6P + AWG28 x 16C 34

terminal

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

Servo Relay Unit side

:ED@EE{ |$ XW2B-4016-2B

3-138

suoneoyoads H



H

Specifications

3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-[13-A10)
This cable connects a Paosition Control Unit (CS1W-NC133) to a Servo Relay Unit (XW2B-

20J6-1B).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A10 50 cm Approx. 0.1 kg
10.0 dia.

XW22-100J-A10 Im Approx. 0.2 kg

Connection configuration and external dimensions
47 L , .6

Position Control Unit side

Servo Relay Unit side
CS1W-NC133 <:| 9 ® |§ XW2B-206-1B

Wiring
Position Control Unit side Servo Relay Unit side
Number AWG 20Black Number
A3
v XK AWG 20Red
Al 1
A2 2
A7 3
A8 XX 2
A5 5
A6 ><>< 6
7
Al10 T ><>< 8
9
Al6 10
Al4 ><>< 11
A24 12
Al2 13
14
A21 15
16
A23 17
18
A22 19
20
Al9 21
22
A20 23
24
Crimp 25
terminal Cable: AWG28 x 4P + AWG28 x 10C 26
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I Position Control Unit Cable (XW2Z-[13-A11)
This cable connects a Position Control Unit (CS1W-NC233/433) to a Servo Relay Unit (XW2B-

40J6-1B).
Cable types
Model Length (L) Outersilggster el Weight
XW2Z-050J-Al11 50 cm Approx. 0.1 kg
10.0 dia.
XW22Z-100J-Al11 1m Approx. 0.2 kg

Connection configuration and external dimensions

|

Servo Relay Unit side
[ ]
] © |$ XW2B-406-1B
[] \

Position Control Unit side

CS1W-NC233 o
CS1W-NC433 «©

Wiring
Position Control Unit side Servo Relay Unit side
Number AWG20 Black Number
A3/B3 XX AWG20 Red
A4/B4 Re
Al/B1 1
A2/B2 2
A7 3
A5 : C : 5
A6 6
: C : 7
A10 ] 8
9
Al6 10
Al4d >O< 11
A24/B24 12
A19 13
A21 14
Al12 15
A23 16
A22 17
A20/B20 18
B7 19
B3 XX 20
B5 21
B6 >O< 22
: C : 23
B10 ] 24
25
B16 26
B14 >O< 27
B23 28
B22 29
B21 30
B19 31
B12 32
33
Crimp Cable: AWG28 x 6P + AWG28 x 16C 34
terminal
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I Position Control Unit Cable (XW2Z-[13-A14)
This cable connects a Position Control Unit (CJ1W-NC113) to a Servo Relay Unit (XW2B-

20J6-1B).
Cable types
Model Length (L) Outersilggﬁter e Weight
XW2Z-050J-A14 50 cm Approx. 0.1 kg

XW2Z-100J-A14

1m

10.0 dia.

Approx. 0.2 kg

Connection configuration and external dimensions

Position Control Unit side

CJIW-NC113 <:|

Wiring

3-141

Position Control Unit side
Number
Al

-
A
A
A
[ee)
[s2)
A
A
A
-

Servo Relay Unit side

|$ XW2B-2036-1B

Servo Relay Unit side

Number

1

A2

A8

A6

A9 I

Al4

Olo(N[O|U|B[WN

L&

=
o

Al2
A20

[
[

=
N

All

Al7

=
w

[EEN
SN

=
(6]

=
(o2}

A19

Al8

[EE
~

=
[o¢]

[EnY
(o]

N
o

A15

Al6

N
=

N
N

Crimp
terminal

N
w

Cable: AWG28 x 4P + AWG28 x 10C

N
I

N
a1

N
»
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3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-[13-A15)

This cable connects a Position Control Unit (CJ1W-NC213/NC413) to a Servo Relay Unit
(XW2B-40J6-2B).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A15 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A15 1m Approx. 0.2 kg

Connection configuration and external dimensions

Servo Relay Unit side

) |$ XW2B-40J6-2B

CJ1IW-NC213
CJ1W-NC413

Wiring
Position Control Unit side Servo Relay Unit side

Number Number

A1/B1 1

A2/B2 2

XX :

A8 4

XX :

A6 6

XX :

A9 T 8

9

Al4 10

Al12 >O< 11

A20/B20 12

Al5 13

Al7 14

All 15

Al9 16

Al8 17

Al6/B16 18

XX %

B8 20

XX =

B6 22

XX -

B9 T 24

25

B14 26

B12 ><>< 27

B19 28

B18 29

B17 30

B15 31

B11 32

33

. . 34

Crimp terminal Cable: AWG28 x 8P + AWG28 x 16C
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3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-[13-A18)
This cable connects a Position Control Unit (CJ1W-NC133) to a Servo Relay Unit (XW2B-

20J6-1B).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A18 50 cm Approx. 0.1 kg
10.0 dia.

XW22-100J-A18 Im Approx. 0.2 kg

Connection configuration and external dimensions
Position Control Unit side Servo Relay Unit side

CJ1IW-NC133 <:| IRES $XWZB-ZOJ6-lB
Ny
~'

Wiring
Position Control Unit side Servo Relay Unit side
Nupgber AWG20 Black Number
v X XAWG20 Red
Al : 1
A2 2
A7 3
A5 5
XX .
A9 I 8
9
Al4 10
Al12 ><>< 11
A20 12
All 13
14
Al7 ‘ 15
‘ 16
A19 17
18
A18 19
20
A15 21
i 22
Al16 3 23
: 24
Crimp 25
terminal Cable: AWG28 x 4P + AWG28 x 10C 26
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3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-[13-A19)

This cable connects a Position Control Unit (CJ1W-NC233/433) to a Servo Relay Unit (XW2B-

40J6-2B).
Cable types
Model Length (L) Outers?]lzgster ol Weight
XW2Z-050J-A19 50 cm Approx. 0.1 kg
10.0 dia.

XW2Z-100J-A19

1m

Approx. 0.2 kg

Connection configuration and external dimensions

Position Control Unit side

CJIW-NC233 S
Y
CJ1IW-NC433
=5
W

Servo Relay Unit side

i |$ XW2B-40J6-2B

Wiring
Position Control Unit side Servo Relay Unit side
%T;; ! AWG20 Black Number
ALBA >XOKAWG20 Red
AL/B1 1
A2/B2 >
A7 3
26 XX a
A5 5
A6 : C : 6
>O < 7
A9 ] )
9
Al4 10
Al2 ><>< 11
A20/B20 12
A15 13
Al7 14
All 15
Al19 16
A18 17
A16/B16 18
B7 19
B8 ><>< 20
B5 21
B6 ><>< 22
23
B9 ] ><>< 24
25
B14 26
B12 : C : 27
B19 28
B18 29
B17 30
B15 31
B11 32
33
Crimp Cable: AWG28 x 8P + AWG28 x 16C 34
terminal
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3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-[13-A33)

This cable connects a Programmable Controller (CJ1M-CPU21/CPU22/CPU23) to a Servo
Relay Unit (XW2B-20J6-8A or XW2B-40J6-9A).

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A33 50 cm Approx. 0.1 kg
10.0 dia.
XW22-100J-A33 Im Approx. 0.2 kg

Connection configuration and external dimensions

o
CJ1M side = Servo Relay Unit side
CJIM-CPU21 ° § XW2B-20J6-8A
camcruz2{ | 1| | [ L J ¢ | XW2B-40J6-9A
CJIM-CPU23
6] L
Wiring
CJ1M side Servo Relay Unit side
Number Number
37 1
39 2
40 H X 3
32 4
5
T XX 6
7
3= XX 8
3 10
5 1
17 12
6 13
14
23 15
24 16
17
3 XX 18
19
o XX 20
21
36 ) C $ 22
9 23
11 24
18 25
12 26
27
29 28
30 29
2 30
8
13
14
19
20
25
26
Crimp Cable: AWG28 x 6P + AWG28 x 14C
terminal
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3-6 External Regeneration Resistor Specifications

3-6 External Regeneration Resistor
Specifications

External Regeneration Resistor Specifications

l R88A-RR08050S

Resistance | Nominal Reg(_eneratlon . H_ea_t Thermal switch
Model .. |absorptionfor120°C radiation e -
value capacity . . output specifications
temperature rise condition
Operating temperature:
150°C £ 5%
RSSA- Aluminum NC contact
RROS050S 50 Q 80 W 20 W 350 x 350, Rated output (resistive
Thickness: 3.0 | load): 125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
I R88A-RR080100S
Resistance | Nominal Regc_aneratlon . I—[ea_t Thermal switch
Model . |absorptionfor120°C radiation e
value capacity . . output specifications
temperature rise condition
Operating temperature:
150°C + 5%
R88A- Aluminum NC contact
RRO80100S 100 Q 80 W 20W 350 x 350, Rated output (resistive
Thickness: 3.0 | load): 125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
I R88A-RR22047S1
Resistance | Nominal Regc_aneratlon H_ea_t Thermal switch
Model .. |absorptionfor120°C radiation e
value capacity . . output specifications
temperature rise condition
Operating temperature:
150°C = 5%
RESA- Aluminum NC contact
RR22047S1 47 Q 220w | 70W 350 x 350, Rated output (resistive

Thickness: 3.0

load): 250 VAC, 0.2 Amax.

42 VDC, 0.2 A max.
(minimum current: 1 mA)
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3-6 External Regeneration Resistor Specifications

I R88A-RR50020S

Regeneration

Resistance | Nominal . Heat radiation Thermal switch
Model . |absorptionfor120°C - P
value capacity . condition output specifications
temperature rise
Operating temperature
200°C + 7°C
Aluminum NC contact
R88A- Rated output (resistive
RR50020S 200 S00W | 180 W 600 x 600, load): 250 VAC, 0.2 A

Thickness: 3.0

max.
42 VDC, 0.2 A max.
(minimum current: 1 mA)

3-147

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-7 EMC Filter Specifications

3-7 EMC Filter Specifications

I Specifications

Appllcat_JIe SEnVo Filter model Rated current LEEENR Rated voltage
drive current

R88D-KTO1H R88A-FIK102-RE

24 A
R88D-KTO2H
R88D-KT04H R88A-FIK104-RE 4.1A

250 VAC single-phase

R88D-KTO8H R88A-FIK107-RE 6.6 A
R88D-KT10H R88A-FIK114-RE

14.2 A
R88D-KT15H

3.5 mA
R88D-KTO6F R88A-FIK304-RE
R88D-KT10F 4 A
R88D-KT15F
400 VAC single-phase

R88D-KT20F R88A-FIK306-RE 6 A
R88D-KT30F R88A-FIK312-RE

12 A
R88D-KT50F
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System Design
]

This chapter explains the installation conditions for the Servo Drive and
Servomotor, wiring methods including wiring conforming to EMC Directives and
regenerative energy calculation methods as well as the performance of External

Regeneration Resistors.

4-1 Installation CoNAitIONS .....ouieiieeeeeee e

Space Conditions around Servo DriVES.........ccveeeeeeiiiiicviniieeeeeeeen,
Servomotor Installation ConditionS ............ceeveeiiiviiieeeeieeee e,
Decelerator Installation Conditions ..........cccooeevevvveiiiiiiiiiieeeeeeeee,

VL T g T o o SRR

Peripheral Equipment Connection Examples

Main Circuit and Motor CONNECLIONS.............eevvvviviiiiiiiienieieeeeeennn,
4-3 Wiring Conforming to EMC Directives

WIrNG Method........coceeiiii e
Selecting Connection COMPONENt .......eevvviieieeeeeeiiiiiiiiieieeeeeeeeeaes

4-4 Regenerative Energy Absorption..........cccceeeeeeeene,
Regenerative Energy Calculation ............cccooovccvviiiveereeeeee s
Servo Drive Regeneration Absorption Capacity
Regenerative Energy Absorption with an External Regeneration Resistor
Connecting an External Regeneration Resistor
4-5 Large Load Inertia Adjustment and Dynamic Brake
Adjustment When the Load Inertia IS Large......cccccceeeeveveeivvvvnnnnnn.
Dynamic Brake When the Load Inertia Is Large
4-6 USING DC POWEN .....uciiiiieieeeiieeeeeeeeien e e e

Connection Examples for DC POWET ........ccevvvveeeeiiiiiiiciiiieieeeee e
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4-1 Installation Conditions

4-1 Installation Conditions

Space Conditions around Servo Drives

I Space Conditions around Equipment

+ Install Servo Drives according to the dimensions shown in the following illustration to ensure
proper dispersion of heat from inside the drive and convection inside the panel. If the drives are
installed side by side, install a fan for air circulation to prevent uneven temperatures inside the

panel.

m m jloo mm min. Air g

Side

Servo Servo Servo of
Drive Drive Drive Servo
A B C Drive

! W ‘ ‘ w ‘ 100 mm min. Air g

40 mm or more W = 10 mm or more

—

+ W must be 50 mm or more if 7.5-kW or 15-kW Servo Drives are installed.

+ Servo Drives of 100 V or 200 V with a capacity of 750 W max. can be installed side by side with
a 1-mm clearance (W in above illustration). For ambient temperature requirements, refer to
Environment Operating Conditions below.

+ If the mounting surface of the Servo Drive is coated, remove the coating to allow electrical
conduction. If you make your own mounting bracket, we recommend that you apply electrically
conductive plating.

I Mounting Direction

+ Mount the Servo Drive perpendicular on the panel so that the model number reads normally.

I Environment Operating Conditions

+ The environment in which drives are operated must meet the following conditions. Drives may
malfunction if operated under any other conditions.

Operating ambient temperature: 0 to +55°C (Take into account temperature rises in the
following individual drives themselves.)

Operating humidity: 85% max. (with no condensation)

Operating atmosphere: No corrosive gases.

Altitude: 1,000 m max.

+ For Servo Drives of 100 V or 200 V with a capacity of 750 W max., the specifications for operating
ambient temperature depend on the Servo Drive (A, B, and C) when the clearance between Servo
Drives is 1 mm.

Servo Drive A: 0 to 50 °C
Servo Drive B: 0to 40 °C
Servo Drive C: 0 to 45 °C
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4-1 Installation Conditions

I Ambient Temperature Control

¢+ Operation in an environment in which there is minimal temperature rise is recommended to
maintain a high level of reliability.

+ When the drive is installed in a closed space, such as a box, the ambient temperature may rise
due to temperature rise in each unit. Use a fan or air conditioner to prevent the Servo Drive's
ambient temperature from exceeding 55°C.

+ Drive surface temperatures may rise to as much as 30°C above the ambient temperature. Use
heat-resistant materials for wiring, and provide a distance from any devices or wiring that are
sensitive to heat.

+ The service life of a Servo Drive is largely determined by the ambient temperature around the
internal electrolytic capacitors. When an electrolytic capacitor reaches its limit, electrostatic
capacity drops and internal resistance increases. This leads to overvoltage alarms, malfunctioning
due to noise, and damage to individual elements.

+ If a drive is always operated at the ambient temperature of 55°C and with a 100% output of the
rated torque and rated rotation speed, its life is expected to be approx. 28,000 hours (excluding the
axial-flow fan). A drop of 10°C in the ambient temperature will double the expected life for drive.

55-25

Lifetime 25°C = Lifetime 55°C x 2 = 224000 hour

I Keeping Foreign Objects Out of Units

+ Place a cover over the drive or take other preventative measures to prevent foreign objects, such
as drill filings, from getting into the drive during installation. Be sure to remove the cover after
installation is complete. If the cover is left on during operation, drive's heat dissipation is blocked,
which may result in malfunction.

¢+ Take measures during installation and operation to prevent foreign objects such as metal
particles, oil, machining oil, dust, or water from getting inside of the drives.
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4-1 Installation Conditions

Servomotor Installation Conditions

4-3

I Environment Operating Conditions

+ The environment in which the motor is operated must meet the following conditions. Operating the
motor outside of the following ranges may result in malfunction of the motor.
Operating ambient temperature: 0 to +40°C"?
Operating humidity: 85% RH max. (with no condensation)
Operating atmosphere: No corrosive gases.
*1. The ambient operating temperature is the temperature at a point 50 mm from the motor.

I Impact and Load

¢+ The motor is resistant to impacts of up to 98 mi/s?.
Do not apply heavy impacts or loads during
transport, installation, or removal of the motor.

+ When transporting the motor, hold the motor
body itself. And do not hold the encoder,
cable, or connector areas. Failure to follow

this guideline may result in damaging the
motor.

+ Always use a pulley remover to remove pulleys,
couplings, or other objects from the shatft.

+ After assembly, secure cables so that there
is no impact or load placed on the cable
outlet.

I Connecting to Mechanical Systems

+ For the allowable axial loads for motors,
refer to "Characteristics"(P.3-2). If an axial
load greater than that specified is applied to Ball screw center line
a motor, it may reduce the limit of the motor /'M_U
bearings and may break the motor shatft.

When connecting to a load, use couplings

ici i Axial offset
that can sufﬁmently a_lbsorb mechanical | \ioior center line X S
eccentricity and declination.

-

-

For spur gears, an extremely large radial load
may be applied depending on the gear precision.
Use spur gears with a high degree of precision
(for example, JIS class 2: normal line pitch error
of 6 um max. for a pitch circle diameter of 50 mm).

+
+ I the gear precision is not adequate, allow | Backlash
backlash to ensure that no radial load is SEIaStructﬁure i which
placed on the motor shaft. the distance between

axes can be adjusted.

-

When using bevel gears, a load is applied in the
thrust direction depending on the structural
precision, the gear precision, and temperature

changes. Provide appropriate backlash or take (TAV
other measures to ensure that a thrust load N I Bevel gear
larger than the specified level is not applied. ! AN

Do not put rubber packing on the flange <
surface. If the flange is mounted with rubber Set a movable structure. |1 !
packing, the motor flange may crack under
the tightening force.

-
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4-1 Installation Conditions

+ When connecting to a V-belt or timing belt, consult the manufacturer for belt selection and tension.

+ A radial load twice as large as the belt tension will be placed on the motor shaft. Do not allow a
load that exceeds the allowable radial load to be placed on the motor shaft. If an excessive radial
load is applied, the motor shaft and bearings may be damaged.

+ Set up a movable pulley in the middle of the motor shaft and the load shaft so that the belt tension
can be adjusted.

Pulley

s, amY

Tension adjustment (Set a movable structure.)

© i

Tension

I Water and Drip Resistance

+ The protective structure for the motors is as follows:
Equivalent to IP67 (except for through-shaft parts and motor connector pins and encoder

connector pins)

I Oil-water Measures

Use the Servomotor with an oil seal if you are using it in an environment where oil drops can

adhere to the through-shaft part. The operating conditions of the Servomotor with an oil seal

are as follows:

+ Keep the oil level below the lip of the oil seal.

+ Prepare a good lubricated condition under which only oil droplets splash on the oil seal.

+ If you are using the Servomotor with the shaft in upward direction, make sure that no oil
accumulates on the lip of the oil seal.

I Radiator Plate Installation Conditions

+ When you mount a Servomotor onto a small device, be sure to provide enough radiation space
on the mounting area. Otherwise the Servomotor temperature rises too high. One of the
preventive measures is to install a radiator plate between the motor attachment area and the
motor flange. (Refer to the following figure.) If a radiator plate cannot be connected, the
Servomotor may be damaged by an excessive rise in temperature. Refer to the "Servomotor
Specifications"(P.3-59) for the radiator plate specifications.

— Radiator plate
- j}"wri‘? pd
e
L T
-

+ The temperature rise depends on the mounting part materials and the installation environment.
Check the actual temperature rise by using a real Servomotor.
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4-1 Installation Conditions

+ Depending on the environment, such as when the Servomotor is installed near a heating element,
the Servomotor temperature may rise significantly. In this case, take any of the following
measures.

Lower the load ratio.
Review the heat radiation conditions of the Servomotor.
Install a cooling fan and apply forced air cooling to the Servomotor.

I Other Precautions

+ Take measures to protect the motor shaft from corrosion. The motor shaft is coated with anti-
corrosion oil when shipped, but anti-corrosion oil or grease should also be applied when
connecting the components that apply load to the shaft.

A Caution

Do not apply a commercial power supply
directly to the motor. Failure may result.

Never repair the Servo Drive by disassembling it.
Electric shock or injury may result.

Q@ P
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4-1 Installation Conditions

Decelerator Installation Conditions

I Using Another Company's Decelerator (Reference)

If the system configuration requires another company's decelerator to be used in combination
with an OMNUC G5-Series motor, select the decelerator so that the load on the motor shaft
(i.e., both the radial and thrust loads) is within the allowable range. (Refer to
"Characteristics"(P.3-2) for details on the allowable loads for the motors.)

Also, select the decelerator so that the allowable input rotation speed and allowable input

torque of the decelerator are not exceeded.
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4-2 Wiring

4-2 Wiring

Power Cables for 1,500-r/min Servomotors

For a 1,500-r/min Servomotor with 11 kW or 15 kW, make the following cable yourself and use
it to connect the Servomotor and Servo Drive.

Wiring
Servo Drive side Servomotor side
Number| Symbol
o Red
o White A Phase U
Blue B Phase V
o Green/Yellow C Phase W
D FG

) ~ Cable: AWG4 x 4C UL62
M6 crimp terminal [Servomotor side connector]
Straight plug model
N/MS3106B32-17S (Japan Aviation Electronics)
Cable clamp model

N/MS3057-20A (Japan Aviation Electronics)

Note 1. The cable length between the Servomotor and Servo Drive must be 50 m or less.
Use wire lengths that match the positions of the U, V, W, and FG terminals on the Servo Driver
(M6 crimp terminals).

Note 2. The power connector and brake connector are separate for Servomotors with brakes.

Connector Pin Arrangement on Servomotor End (Viewed from Soldered Side of Plug)
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4-2 Wiring

Peripheral Equipment Connection Examples

R88D-KTA5L/-KTO1L/-KT02L/-KTO4L
R88D-KTO1H/-KTO2H/-KT04H/-KTO8H/-KT10H/-KT15H (Single-phase Input)

R T Single-phase 100 to 120 VAC, 50/60 Hz: R88D-KTLICIL

NFB

N

kG

OFF

Noise filter (*1)

Main circuit power supply

X

Single-phase 200 to 240 VAC, 50/60 Hz: R88D-KTLILIH

Main circuit contactor (*1)

Ground to 100 W or less.

ON
Lw

.

iMC

i

Surge suppressor (*1)

()

Servo alarm display

OMNUC G5-series
AC Servo Drive

o L2C

CNA
o L1C

|

Regeneration Resistor
(*3)

CNA
jro 1
—;o; L3

CNB

B1

CN1

L
-

XB

OMNUC G5-series
AC Servomotor

Power cables

24 VDC

Ground to 100 Q or less

Encoder cables

(x) 37/ALM
X
24VDC T N H
36 ALMCOM

CN1

CN1

"
User-side
control
device

Control cables

OUTM1
BKIR) T

OUTM
COM110

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

*1. Recommended products are listed in 4-3

Wiring Conforming to EMC Directives.

*2. Recommended relay: MY relay by OMRON

(24-V)
For example, MY2 relay by OMRON can be
used with all G5-series motors with brakes
because its rated induction load is 2 A (24
VDC).

*3. There is no polarity on the brakes.
*4. The Built-in Regeneration Resistor (KT04L,

KTO8H, KT10H and KT15H) shorts B2 and
B3. When the amount of regeneration is
large, remove the connection between B2
and B3 and connect the Regeneration
Resistor between B1 and B2.

*5. There is no Internal Regeneration Resistor

for KTASL to KTO2L, and KTO1H to KTO4H.
When the amount of regeneration is large,
connect the necessary Regeneration
Resistor between B1 and B2.

4-8

ubiseg walsAs H



E

System Design

4-2 Wiring

I R88D-KTO1H/-KT02H/-KT04H/-KT08H/-KT10H/-KT15H (3-phase Input)

—

Noise filter (*1)

Main circuit power supply

3-phase 200 to 240 VAC, 50/60 Hz: R88D-KTLILIH

Main circuit contactor (*1)

OMNUC G5-series
AC Servomotor

ot

. Recommended products are listed in 4-3

Wiring Conforming to EMC Directives.

. Recommended relay: MY relay by

For example, MY2 relay by OMRON can
be used with all G5-series motors with
brakes because its rated induction load
is2 A (24 VDC).

There is no polarity on the brakes.

The Built-in Regeneration Resistor
(KTO8H to KT15H) shorts B2 and B3.

L 4 5 6 OFF ON X P
Ground to 100 W or less. ‘ W\ T ] ‘ @ !
\
L1 ] L] E
Surge suppressor (*1)
X 1MC
()
Servo alarm display
OMNUC G5-series
AC Servo Drive
Power cables
CNA
XB
O L1C %
CNB T
P L2C 24 VDC
AMC \-\ - u @
v ©
Reactor | | CNA w e
‘ 0 L1
0 L2 @ T
O L3 @ ©
CNZ — Ground to 100 Q or less
o Encoder cables
Regeneration
Resistor
I *1
— *2
OMRON (24-V)
@ 37 IALM
24 VDC
36 ALMCOM
X CN1 *3,
OUTM1 11 24VDC x4
(BKIR)

User-side

CN1 OuUTM1 10

control
device

Control cables

COM

When the amount of regeneration is
large, remove the connection between
B2 and B3 and connect the
Regeneration Resistor between B1 and
B2.
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4-2 Wiring

I R88D-KT20H

E
4 5 6

3-phase 200 to 230 VAC, 50/60 Hz: R88D-KTLIH

Ground to 100 Q or less.

— S
LIt |
X 1MC

1 2 3 Noise filter (*1)
NF Main circuit power supply
Main circuit contactor (*1)
OFF ON X
iy S

Surge suppressor (*1)

(p)

Servo alarm display

N

imMC

Reactor | |
[

D

Regeneration
Resistor

24VDC -

User-side

OMNUC Gb5-series
AC Servo Drive

OMNUC Gb5-series

AC Servomotor
Power cables

Ground to 100 Q or less

Encoder cables

CNA
XB
O L1C [
0 L2C CNB !
24 VDC
U ©
V ©
CNA w ©
0 L1
O
o L2 @
O L3 @ &
CN2 -
CN1
36 ALMCOM
CN1

BKIR 11

CN1 BKIRCOM 10

control
device

Control cables

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.

*2. Recommended relay: MY relay by
OMRON (24-V)
For example, MY2 relay by OMRON can
be used with all G5-series motors with
brakes because its rated induction load
is2 A (24 VDC).

*3. There is no polarity on the brakes.

*4. The Built-in Regeneration Resistor
(KT20H) shorts B2 and B3. When the
amount of regeneration is large, remove
the connection between B2 and B3 and
connect the Regeneration Resistor
between B1 and B2.
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4-2 Wiring

I R88D-KT30H/-KT50H

Ground to 100

3-phase 200 to 230 VAC, 50/60 Hz

NFB

1 2 3 | Noise filter (*1)

= N Main circuit power supply Main circuit contactor (*1)
1 4 5 6 OFF  ON X ~
Qorless — T ] ‘ @ ‘

. | /J

L1 L]
Surge suppressor (*1)
X imMC

Regeneration
Resistor

37/ALM
24 VDC Lji
36 ALMCOM

(pL)

P

N

Servo alarm display

OMNUC Gb5-series
AC Servo Drive

TB1

iMC

o L1C

Reactor | ‘

O L2C

CN1

CN2

XB

-

Power cables

OMNUC G5-series
AC Servomotor

24VDC
©)

Ground to 100 Q or less

Encoder cables

User-side
control
device

CN1

4-11

Control cables

BKIRCOM 10

. Recommended products are listed in 4-3

Wiring Conforming to EMC Directives.

. Recommended relay: MY relay by

OMRON (24-V)

For example, MY2 relay by OMRON can
be used with all G5-series motors with
brakes because its rated induction load
is 2 A (24 VDC).

. There is no polarity on the brakes.
*4. The Built-in Regeneration Resistor

(KT30H and KT50H) connects B2 and
B3. When the amount of regeneration is
large, remove the connection between
B2 and B3 and connect the
Regeneration Resistor between B1 and
B2.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-2 Wiring

I R88D-KT75H with AC Power Supply Input

3-phase 200 to 230 VAC, 50/60 Hz

1 2 3

E NF
4 5 6

Noise filter (*1)

Main circuit power supply

Main circuit contactor (*1)

Ground to 100 Q or less.

OFF  ON X
\ -

LLt | 1
X 1IMC

()
iMC
= | M0
Surge suppressor (*1) | | - O/OE
Servo alarm display (*5) (*6)

IMC -\

Reactor vafj

o

Regeneration
Resistor

TB1
9 L1C
9 L2C TB1
U ©
vV ©
w ©
TB1
oul| [@0
©

OMNUC G5-series
AC Servo Drive

XB

L
-

OMNUC Gb5-series
AC Servomotor

Power cables

.

24VDC

CN2

©o—_

— Ground to 100 Q or less.

Encoder cables

36 ALMCOM

CN1

BKIRCOM 10

24 VDC
User-side
control
device
Control cables
Surge suppressor
(*7)

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

‘DBl‘DBZ‘DBS|DB4

*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.

*2. Recommended relay: MY relay by
OMRON (24-V)

For example, MY2 relay by OMRON can
be used with all G5-series motors with
brakes because its rated induction load
is2 A (24 VDC).

*3. There is no polarity on the brakes.

*4. When using an externally connected
Dynamic Brake Resistor, remove the
short bar from between DB3 and DB4.

*5. Provide auxiliary contacts to protect the
system with an external sequence so
that a Servo ON state will not occur due
to deposition in the Dynamic Brake
Resistor.

*6. A Dynamic Brake Resistor of 2 Q, 180 W
is built in. If the capacity is insufficient,
use an external Dynamic Brake Resistor
of 1.2 Q, 400 W.

*7. Install an external protective device,
such as a thermal switch. Monitor the
temperature of the external Dynamic
Brake Resistor.

4-12
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System Design

4-2 Wiring

I R88D-KT150H with AC Power Supply Input

E NF Main circuit power supply
4 5 6 OFF  ON X

R S T

3-phase 200 to 230 VAC, 50/60 Hz

1 2 3 Noise filter (*1)

Main circuit contactor (*1)

Ground to 100 Q or less. ‘ | /‘(
L] L
X 1MC

24VDC

Reactor |
[

Regeneration D
Resistor ~ TTo_____._._.

(=)

Servo alarm display

3 S
Surge suppressor (*1) poeee o/og
L1

¢4 ()

OMNUC Gb5-series
AC Servo Drive
TB1

—————————— O LIC

O L2C

IMC -\

XB

L
-

Power cables

OMNUC Gb5-series
AC Servomotor

!

g

DC24V

\&/

— Ground to 100 Q or less.

Encoder cables

y

36 ALMCOM

)
User-side CN1 BKIRCOM 10
control
device
Control cables DB1|DB2
Surge suppressor : ;
f@ ,,,,,,,,,,,,,,,,
(*6)

4-13

*3.
*4.

*5.

. Recommended products are listed in 4-3

Wiring Conforming to EMC Directives.

. Recommended relay: MY relay by

OMRON (24-V)

For example, MY2 relay by OMRON can
be used with all G5-series motors with
brakes because its rated induction load
is2 A (24 VDC).

There is no polarity on the brakes.
Provide auxiliary contacts to protect the
system with an external sequence so
that a Servo ON state will not occur due
to deposition in the Dynamic Brake
Resistor.

Use an external Dynamic Brake Resistor
of 1.2 Q, 400 W.

*6. Install an external protective device,

such as a thermal switch. Monitor the
temperature of the external Dynamic
Brake Resistor.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-2 Wiring

I R88D-KTO6F/-KT10F/-KT15F/-KT20F

NFB

1 2 3

4 5 6

Noise filter (*1)

Main circuit power supply
OFF ON X

Ground to 10 Q or less.

3-phase 380 to 480 VAC, 50/60 Hz

Main circuit contactor (*1)

—

Surge suppressor (*1)

|
Ll | L
X 1IMC

(=)

Servo alarm display

OMNUC Gb-series
AC Servo Drive

OMNUC G5-series
AC Servomotor

Power cables

— Ground to 10 Q or less

Encoder cables ;(ED

CNC
XB
r 24V
0 0V CNB T
24 VDC
24 VDC
IMC -\ u Q
vV ©
CNA w ©
Reactor |
‘ 0 L1
O
o L2 @
O L3 D ©
CN2
Regeneration
Resistor

User-side

CN1

control
device

Control cables

*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.

*2. Recommended relay: MY relay by
OMRON (24-V)

For example, MY2 relay by OMRON can
be used with all G5-series motors with
brakes because its rated induction load is
2 A (24 VDC).

*3. There is no polarity on the brakes.

*4. The Built-in Regeneration Resistor
(KTO6F to KT20F) connects B2 and B3.
When the amount of regeneration is
large, remove the connection between
B2 and B3 and connect the Regeneration
Resistor between B1 and B2.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 4-14
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System Design

4-2 Wiring

I R88D-KT30F/-KT50F

NFB

3-phase 380 to 480 VAC, 50/60 Hz

Noise filter (*1)

1 2 3
E NF L
Main circuit power supply Main circuit contactor (*1)
4 5 6 X
L OFF ON m
Ground to 10 Q or less. — T 1 ‘ @ ‘
! \
L]
Surge suppressor (*1)
X 1MC
()
Servo alarm display
OMNUC G5-series OMNUC G5-series
AC Servo Drive AC Servomotor
Power cables
TB2
XB (*3):
r 24V :
T B
0 0V TB1 I
24 VD U © 24 VDC
IMC \---r\ees vV © =
M>
w @ 1
Reactor
L So— B
D ©
— Ground to 10 Q or less
CN2
Encoder cables ;(@
Reggneratlon *1. Recommended products are listed in 4-3
Resistor Wiring Conforming to EMC Directives.
*2. Recommended relay: MY relay by
OMRON (24-V)
For example, MY2 relay by OMRON can
be used with all G5-Series motors with
brakes because its rated induction load is
24 VDC 2 A (24 VDC).
36 ALMCOM *3, There is no polarity on the brakes.
CN1 *4. The Built-in Regeneration Resistor
24 VDC (KT30F and KT50F) connects B2 and B3.
BKIR 11 When the amount of regeneration is
User-side CN1 large, remove the connection between
control B2 and B3 and connect the Regeneration
. BKIRCOM 10 Resistor between B1 and B2.
device
Control cables

4-15
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4-2 Wiring

I R88D-KT75F

ST

E
4 5 6

Noise filter (*1)

Main circuit power supply

3-phase 380 to 480 VAC, 50/60 Hz

Main circuit contactor (*1)

Ground to 10 Q or less.

OFF ON
- o et
! \ 2MC
e S e oIy
Surge suppressor (*1) | o ou--
X imc N g — i
S e S
Servo alarm display (*5)  (*6)

TB2
,,,,,,,,,,,,,,,,,,,,,,,,,,, 24V

0 0V TB1

24 VDC U
IMC -\ vV @©
w @©

Reactor

‘\ D ©

OMNUC Gb5-series
AC Servo Drive

Power supply
(neutral point)

Regeneration
Resistor

24 VDC

il

User-side
control
device

CN2

OMNUC G5-series
AC Servomotor

Power cables

— Ground to 10 Q or less.

Encoder cables

36 ALMCOM

CN1

BKIRCOM 10

Control cables

Surge su??ressor

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

DB1|DB2|DB3|DB4

*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.

*2. Recommended relay: MY relay by OMRON

(24-V)
For example, MY2 relay by OMRON can be
used with all G5-Series motors with brakes
because its rated induction load is 2 A (24
VDC).

*3. There is no polarity on the brakes.

*4, When using an externally connected
Dynamic Brake Resistor, remove the short
bar from between DB3 and DB4.

*5. Provide auxiliary contacts to protect the
system with an external sequence so that a
Servo ON state will not occur due to
deposition in the Dynamic Brake Resistor.

*6. A Dynamic Brake Resistor of 8 Q, 180 W is
built in. If the capacity is insufficient, use an
external Dynamic Brake Resistor of 4.8 Q,
400 W.

*7. Wire the circuit so that the voltage between
DB1 and DB2 is 400 VAC or less. Install an
external protective device, such as a
thermal switch. Monitor the temperature of
the external Dynamic Brake Resistor.

4-16
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System Design

4-2 Wiring

I R88D-KT150F

RS T
3-phase 380 to 480 VAC, 50/60 Hz
rrrrrrrrrr NFB
1 2 3 | Noise filter (*1)
E NF ST,
45 6 Main circuit power supply Main circuit contactor (*1)
—— OFF ON X N
o : —(IMC }— _t
Ground to 10 Q or less. | /‘( NG IMC
L1 [ T N e T F R o o ‘
Surge suppressor (*1) 77777 o
X 1MC - ¥ i i
) e
Servo alarm display Lo(*4)  (*B)

OMNUC G5-series
AC Servomotor

OMNUC G5-series
AC Servo Drive

Power cables

™ ] _ rowercabe \ —
X8 |
g v L ;@)
1 S oV TB1 T .
24VDC 24 VDC

IMC \ -\ vV © & |
- M)

w @
Reactor
[ QOo— B
D ©
— Ground to 10 Q or less.
Power supply CN2
(neutral point) 1 |
,,,,,,,,,,,,, Encoder cables ;(ED
Regeneration L
Resistor = __________
*1. Recommended products are listed in 4-3
Wiring Conforming to EMC Directives.
*2. Recommended relay: MY relay by OMRON
(24-V)
For example, MY2 relay by OMRON can be
used with all G5-Series motors with brakes
because its rated induction load is 2 A (24
24 VDC VDC).
36 ALMCOM *3. There is no polarity on the brakes.

*4. Provide auxiliary contacts to protect the
system with an external sequence so that a
Servo ON state will not occur due to
deposition in the Dynamic Brake Resistor.

BKIRCOM 10 *5. Use an external Dynamic Brake Resistor of
4.8 Q, 400 W.

*6. Wire the circuit so that the voltage between
DB1 and DB2 is 400 VAC or less. Install an

Control cables DB1|DB2 external protective device, such as a

Surge suppressor T thermal switch. Monitor the temperature of

- b the external Dynamic Brake Resistor.

User-side
control

device CN1

4-17 OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-2 Wiring

Main Circuit and Motor Connections

When wiring the main circuit, use proper wire sizes, grounding systems, and noise resistance.

R88D-KTAS5L/-KTO1L/-KT02L/-KTO4L
R88D-KTO1H/-KTO02H/-KT04H/-KTO8H/-KT10H/-KT15H

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1

L2

L3

Main circuit power supply
input

R88D-KTLIL

(50 to 400 W) : Single-phase 100 to 120 VAC (85to 132 V) 50/60 Hz
R88D-KTLIH

(100 W to 1.5 kW) : Single-phase 200 to 240 VAC (170 to 264 V)
50/60 Hz

(100 W to 1.5 kW): 3-phase 200 to 240 VAC (170 to 264 V) 50/60
Hz

L1C

L2C

Control circuit power
supply input

R88D-KTLIL : Single-phase 100 to 120 VAC (85 to 132 V) 50/60Hz
R88D-KTLIH : Single-phase 200 to 240 VAC (170 to 264 V) 50/60
Hz

Motor Connector Specifications (CNB)

Symbol

Name

Function

Bl

B3

B2

External Regeneration
Resistor connection
terminals

R88D-KTA5L/-KTO1L/-KTO2L/-KTO1H/-KT02H/-KTO4H:

Normally, do not short B1 and B2. Doing so may cause
malfunctions.

If there is high regenerative energy, connect an External
Regeneration Resistor between B1 and B2.
R88D-KT04L/-KTO8H/-KT10H/-KT15H:

Normally B2 and B3 are shorted. Do not short B1 and B2. Doing so
may cause malfunctions. If there is high regenerative energy,
remove the short-circuit bar between B2 and B3 and connect an
External Regeneration Resistor between B1 and B2.

Motor connection
terminals

These are the output terminals to the Servomotor.
Be sure to wire them correctly.

@@= <|Cc

Frame ground

This is the ground terminal. Ground to 100 Q or less.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

4-18

ubiseg walsAs H



E

System Design

4-2 Wiring

4-19

I R88D-KT20H

Main Circuit Connector Specifications (CNA)

Symbol Name Function

L1 Main circuit power supply | R88D-KTIH (2 kW) :

2 input 3-phase: 200 to 230 VAC (170 to 253 V) 50/60 Hz

L3

L1C Control circuit power R88D-KT[H : Single-phase 200 to 230 VAC (170 to 253 V) 50/60
2| supply input Hz

Motor Connector Specifications (CNB)

Symbol Name Function

U Motor connection Red These are the output terminals to the Servomotor.
v terminals White Be sure to wire them correctly.

W Blue

® Velow

® Frame ground This is the ground terminal. Ground to 100 Q or less.

External Regeneration Resistor Connector Specifications (CNC)

Symbol Name Function
B1 External Regeneration Normally B2 and B3 are shorted. Do not short B1 and B2. Doing
Resistor connection so may cause malfunctions.
B3 terminals If there is high regenerative energy, remove the short-circuit bar
between B2 and B3 and connect an External Regeneration
B2 Resistor between B1 and B2.
NC Do not connect.

EI Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and NC terminals.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-2 Wiring

I R88D-KT30H/-KT50H

Terminal Block Specifications

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTLIH (3 to 5 kKW): 3-phase 200 to 230 VAC (170 to 253 V)
50/60 Hz

L1C
L2C

Control circuit power
supply input

R88D-KTLH: Single-phase 200 to 230 VAC (170 to 253 V) 50/60
Hz

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are connected. Do not short B1 and B2. Doing
so may cause malfunctions. If there is high regenerative energy,
remove the short-circuit bar between B2 and B3 and connect an
External Regeneration Resistor between B1 and B2.

Do not connect.

Motor connection
terminals

These are the output terminals to the Servomotor.
Be sure to wire them correctly.

u
v

S

=
@

Frame ground

This is the ground terminal. Ground to 100 Q or less.

|E| Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and NC terminals.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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System Design

4-2 Wiring

4-21

I R88D-KT75H

Terminal Block Specifications, Left Terminal Block (TB1)

Symbol Name Function
L1
L R88D-KTLIH (7.5 kW): 3-phase 200 to 230 VAC (170 to 253 V) 50/
Main circuit power supply
L2 nout 60 Hz
3 P 280 to 325 VDC (238 to 357 VDC)
B1 ) Connect an External Regeneration Resistor between B1 and B2.
External Regeneration | Terminal B1 is main circuit DC output (positive).
B2 Resistor connection
— [terminals
N (NC)
U These are the output terminals to the Servomotor.
Be sure to wire them correctly.
v Motor connection
W terminals
@

Terminal Block Specifications, Right Terminal Block (TB2)

Symbol Name Function

L1C o R88D-KTLIH: Single-phase 200 to 230 VAC (170 to 253 V) 50/60
Control circuit power Hz

L2C | Supply input 280 to 325 VDC (238 to 357 VDC)

DB1 Dynamic brake These terminals are used to control the MC for externally connected
resistance control dynamic brake resistance. The output contact specifications are

DBZ | terminals 1 A max. at 300 VAC/100 VDC max. Connect them if required.

DB3 Normally DB3 and DB4 are connected. When using an externally

] connected Dynamic Brake Resistor, remove the short bar from
DB4 between DB3 and DBA4.
® Frame ground This is the ground terminal. Ground to 100 Q or less.

EI Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and N (NC) terminals

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-2 Wiring

I R88D-KT150H

Terminal Block Specifications, Top Terminal Block (TB1)

Symbol

Name

Function

L1C

L2C

Control circuit power
supply input

R88D-KTLIH: Single-phase 200 to 230 VAC (170 to 253 V) 50/60
Hz
280 to 325 VDC (238 to 357 VDC)

DB1

DB2

Dynamic brake
resistance control
terminals

These terminals are used to control the MC for externally connected
dynamic brake resistance. The output contact specifications are 1
A max. at 300 VAC/100 VDC max. Connect them if required.

Terminal Block Specifications, Bottom Terminal Block (TB2)

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTLIH (15 kW): 3-phase 200 to 230 VAC (170 to 253 V) 50/
60 Hz
280 to 325 VDC (238 to 357 VDC)

Bl

B2
N (NC)

External Regeneration
Resistor connection
terminals

Connect an External Regeneration Resistor between B1 and B2.
Terminal B1 is main circuit DC output (positive).

C

Motor connection
terminals

These are the output terminals to the Servomotor.
Be sure to wire them correctly.

® ®| =<

Frame ground

This is the ground terminal. Ground to 100 Q or less.

|E| Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and N (NC) terminals

I R88D-KTO6F/-KT10F/-KT15F/-KT20F

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTLF
(600 W to 2 kW) : 3-phase: 380 to 480 VAC (323 to 528 V) 50/60

Hz

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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System Design

4-2 Wiring

4-23

Motor Connector Specifications (CNB)

Symbol Name Function

U Motor connection Red These are the output terminals to the Servomotor.
v terminals White Be sure to wire them correctly.

w Blue

® Vellow

@) Frame ground This is the ground terminal. Ground to 10 Q or less.

Control Circuit Connector Specifications (CNC)

Symbol Name Function
24V | Control circuit power 24 VDC (21.6 t0 26.4 V)
ov | supply input

External Regeneration Resistor Connector Specifications (CND)

Symbol Name Function

B1 External Regeneration Normally B2 and B3 are connected. Do not short B1 and B2.
— | Resistor connection Doing so may cause malfunctions.

B3 terminals If there is high regenerative energy, remove the short-circuit bar
—] between B2 and B3 and connect an External Regeneration

B2 Resistor between B1 and B2.

NC Do not connect.

EI Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and NC terminals.

I R88D-KT30F/-KT50F

Terminal Block Specifications (TB1)

Symbol Name Function
24V | Control circuit power 24 VDC (21.6 t0 26.4 V)
ov | supply input

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-2 Wiring

Terminal Block Specifications (TB2)

Symbol

Name

Function

L1

L2
L3

Main circuit power supply
input

R88D-KTLIF (3 to 5 kW): 3-phase 380 to 480 VAC (323 to 528 V)

50/60 Hz

Bl

B3

B2

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are connected. Do not short B1 and B2. Doing
S0 may cause malfunctions.

If there is high regenerative energy, remove the short-circuit bar
between B2 and B3 and connect an External Regeneration
Resistor between B1 and B2.

2

C

Do not connect.

Motor connection
terminals

Red

White

Blue

Green/
Yellow

These are the output terminals to the Servomotor.
Be sure to wire them correctly.

@ ®d | = <|Cc

Frame ground

This is the ground terminal. Ground to 10 Q or less.

|E| Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and NC terminals.
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System Design

4-2 Wiring

4-25

I R88D-KT75F

Terminal Block Specifications, Left Terminal Block (TB1)

Symbol Name Function

L1

2 Main circuit power supply | R88D-KTLIF (7.5 kW): 3-phase 380 to 480 VAC (323 to 528 V) 50/
input 60 Hz

L3

B1 External Regeneration Connect an External Regeneration Resistor between B1 and B2.
Resistor connection

B2 terminals

NC Do not connect.

U Red These are the output terminals to the Servomotor.

v - White Be sure to wire them correctly.
Motor connection

w terminals Blue

Green/
© Yellow

Terminal Block Specifications, Right Terminal Block (TB2)

Symbol Name Function

24V | Control circuit power 24 VDC+15%
ov supply input

DB1 Dynamic brake resistance | These terminals are used to control the MC for externally

control terminals connected dynamic brake resistance. The output contact
DB2 specifications are 1 A max. at 300 VAC/100 VDC max. Connect
them if required.

DB3 Normally DB3 and DB4 are connected. When using an externally
—] connected Dynamic Brake Resistor, remove the short bar from

DB4 between DB3 and DB4.

® Frame ground This is the ground terminal. Ground to 10 Q or less.

EI Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and NC terminals.
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4-2 Wiring

I R88D-KT150F

Terminal Block Specifications, Top Terminal Block (TB1)

Symbol

Name

Function

24V

ov

Control circuit power
supply input

24 VDC+£15%

DB1

DB2

Dynamic brake resistance
control terminals

These terminals are used to control the MC for externally
connected dynamic brake resistance. The output contact
specifications are 1 A max. at 300 VAC/100 VDC max. Connect
them if required.

Terminal Block Specifications, Bottom Terminal Block (TB2)

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTLIF (15 kW): 3-phase 380 to 480 VAC (323 to 528 V) 50/
60 Hz

Bl

External Regeneration
Resistor connection
terminals

Connect an External Regeneration Resistor between B1 and B2.

4

C

Do not connect.

Motor connection
terminals

Red These are the output terminals to the Servomotor.

- Be sure to wire them correctly.
White y

Blue

Green/
Yellow

@ ®d | = <|Cc

Frame ground

This is the ground terminal. Ground to 10 Q or less.

|E| Precautions for Correct Use

Never connect an External Regeneration Resistor between the B1 and NC terminals.

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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System Design

4-2 Wiring

I Terminal Block Wire Sizes

100-VAC Input Type Wire Sizes: R88D-KTLILIL

Model (R88D-)
KTA5L | KTO1L | KTO2L | KTO4L
Item Unit
Power supply capacity kVA 0.4 0.4 0.5 0.9
Main circuit power | Rated current A 1.7 2.6 4.3 7.6
supply input (L1 Wire size
and L3, or L1, L2 - AWG 14 to 18
and L3)
Control circuit | Wire size
power supply input - AWG 18
(L1C and L2C)
Motor connection Rated current A 1.2 ‘ 1.7 ‘ 2.5 ‘ 4.6
terminals (U, V, W, Wire size
and FG) *1 *2 - AWG 14 to 18
Frame ground (FG) | Wire size - AWG 14
Screw size - M4
Tightening torque | N-m 1.2

4-27

*1. Use the same wire size for B1 and B2.
*2. Connect an OMRON power cable to the motor connection terminals.
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4-2 Wiring

200 VAC Input Type Wire Sizes: R88D-KTLICIH
Model (R88D-)
KTO1H KTO2H KTO04H KTO8H KT10H
Item Unit
Power supply capacity kVA 0.5 0.5 0.9 1.3 1.8
Main circuit power Rated current « | 2.4/1.3 4.1/2.4 6.6/3.6 9.1/5.2
) A 1.6/0.97 |5 o ) )
supply input (L1 and
L3,0r L1, L2 and L3) —
Wire size - AWG14 to 18 AWG14
Screw size - - - - - -
Tightening torque N-m - - - - -
Control circuit power | Wire size - AWG18
supply input (L1C -
and L2C) Screw size - - - - - -
Tightening torque N-m - - - - -
Motor connection Rated current A 1.2 1.6 2.6 4.1 5.9
terminals (U, V, W, .
4 #3 Wire size - AWG14 to 18 AWG14
and FG)
Screw size - - - - - -
Tightening torque N-m - - - - -
Frame ground (FG) Wire size - AWG14
Screw size - M4
Tightening torque N-m 1.2

*1. The first value is for single-phase input and the second value is for 3-phase input.
*2. Use the same wire size for B1 and B2.

*3. Connect an OMRON power cable to the motor connection terminals.
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Model (R88D-)

KT15H | KT20H | KT30H | KT50H | KT75H | KT150H
Item Unit
Power supply capacity kVA 2.3 3.3 4.5 7.5 11.0 22.0
Main circuit power Rated current 14.2/
supply input (L1 and A 811 11.8 15.1 21.6 32.0 58.0
L3,o0rL1, L2 and L3) —
Wire size - AWG14 AWG12 AWG10 | AWG6
Screw size - - - M5 M6
Tightening torque N-m - - 2.0 2.0to 2.2to
24 25
Control circuit power | Wire size - AWG18
supply input (L1C and
LZEF; yinput( Screw size - - - M5 M4
Tightening torque Nem - - 2.0 1.3to 0.7 to
15 0.8
Motor connection Rated current A 9.4 134 18.7 33.0 44.0 66.1
terminals (U, V, W, —
0 %3 Wire size - AWG14 AWG12 AWG6 | AWG4
and FG)
Screw size - - - M5 M6
Tightening torque N-m - - 2.0 2.0to 2.2to
24 25
Frame ground (FG) Wire size - AWG14 AWG12 AWG6 | AWG4
Screw size - M4 M5 M6
Tightening torque Nem 1.2 2.0 1.4t0 2410
1.6 2.8
Dynamic brake Wire size - - AWG18
resistance control 3 - M5 Vi
terminals crew size B
Tightening torque N-m - 1.3to 0.7 to
15 0.8

4-29

*1. The first value is for single-phase input and the second value is for 3-phase input.

*2. Use the same wire size for B1 and B2.
*3. Connect an OMRON power cable to the motor connection terminals.
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400 VAC Input Type Wire Sizes: R88D-KTLILIF

Model (R88D-)
KTO6F | KT10F | KT15F | KT20F | KT30F | KT50F | KT75F | KT150F
Item Unit
Main circuit | Rated A |21 2.8 3.9 5.9 7.6 121 | 16.0 29.0
power supply | current
input (L1 and —
L3, orL1, L2 Wire size - AWG14 AWG12 AWG10 | AWG6
and L3) Screw size | — - - - - M5 M6
Tightening 2.0to 2.2t0
torque N-m | - - - - 2.0 2.4 25
Control circuit Wire size - AWG20 to 24 AWG18
power supply | gerew size |- - - - - M5 M4
nput (L1C Tighteni 1.3t 0.7t
and L2C) Ightening ) _ _ _ _ 3to 710
torque N-m 2.0 15 0.8
Motor Rated A |15 29 |47 6.7 9.4 165 | 22.0 33.1
connection current
terminals (U, .
V, W, and FG) Wire size - AWG14 AWG12 AWG6 | AWG4
12 Screw size | — - - - - M5 M6
Tightening 2.0to 2.2to
torque N-m |- - - - 2.0 2.4 25
Frame ground | Wire size - AWG14 AWG12 AWG6 | AWG4
FG
(FG) Screw size | — M4 M5 M6
Tightening 1l.41to0 2.41t0
torque N-m | 1.2 2.0 1.6 2.8
Dynamic Wire size - - AWG18
brake P -
resistance crew size | - M5 M4
control Tightening Nem - 1.3to 0.7to
terminals torque 15 0.8

*1. Use the same wire size for B1 and B2.
*2. Connect an OMRON power cable to the motor connection terminals.
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I Wire Sizes and Allowable Current (Reference)

The following table shows the allowable current when there are 3 power supply wires. Use a
current below these specified values.

600-V Heat-resistant Vinyl Wire (HIV)

Nominal cross- Conductive | Allowable current (A) for ambient
. . Configuration . temperature
AWG size sectional area ] 2 | resistance P
2 (wires/mm<) Ik
(mm?<) (€/km) 30°C 40°C 50°C
20 0.5 19/0.18 39.5 6.6 5.6 4.5
- 0.75 30/0.18 26.0 8.8 7.0 5.5
18 0.9 37/0.18 24.4 9.0 7.7 6.0
16 1.25 50/0.18 15.6 12.0 11.0 8.5
14 2.0 7/0.6 9.53 23 20 16
12 3.5 7/0.8 541 33 29 24
10 55 7/1.0 3.47 43 38 31
8 8.0 7/1.2 241 55 49 40
6 14.0 7/1.6 1.35 79 70 57
4 22.0 712.0 0.85 99 88 70
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I Terminal Block Wiring Procedure

On a Servo Drive with 2.0 kW or less, connector-type terminal blocks are used.
The procedure for wiring these terminal blocks is explained below.

Connector-type —|
terminal block

0og
000
ede—=la 0

[ ] (Example of R88D-KTO1H)

1. Remove the terminal block from the Servo Drive before wiring.

The Servo Drive may be damaged if the wiring is done with the terminal block in place.
2. Strip off 8 to 9 mm of the covering from the end of each wire.

Refer to "Terminal Block Wire Sizes"(P.4-27) for applicable wire sizes.

A A

810 9 mm

3. Open the wire insertion slots in the terminal block using a tool.
There are 2 ways to open the wire insertion slots, as follows.
+ Pry the slot open using the lever that comes with the Servo Drive. (Figure A)
+ Insert a flat-blade screwdriver (end width: 3.0 to 3.5 mm) into the opening for the screwdriver on
the terminal block, and press down firmly to open the slot. (Figure B)

ubiseg walsAs H

Figure A Figure B

4. With the wire insertion slot held open, insert the end of the wire.
After inserting the wire, let the slot close by releasing the pressure from the lever or the
screwdriver.

5. Mount the terminal block to the Servo Drive.
After all of the terminals have been wired, return the terminal block to its original position on
the Servo Drive.

Note. Some shapes of the ferrules that are connected to the lines may be difficult to insert into the
connector. If so, use the following methods to insert the ferrules.
+ Rotate the connector insertion orientation by 90°.
+ Adjust the shape of the ferrules with pliers or other suitable tool and then insert the ferrules.
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4-3

Wiring Conforming to EMC Directives

Conformance to the EMC Directives (EN 55011 Class A Group 1 (EMI) and EN 61000-6-2
(EMS)) can be ensured by wiring under the conditions described in this section.

These conditions are for conformance of OMNUC G5-series products to the EMC directives.
EMC-related performance of these products, however, may be influenced by the configuration,
wiring, and other conditions of the equipment in which the products are installed. The EMC
conformance of the system as a whole must be confirmed by the customer.

The following are the requirements for EMC Directive conformance.

+ The Servo Drive must be installed in a metal case (control panel). (The motor does not, however,
have to be covered with a metal plate.)

+ Noise filters and lightening surge absorptive elements (surge absorbers) must be installed on power supply lines.

+ Braided shielded cables must be used for all encoder cables. (Use tin-plated, mild steel wires for
the shielding.)

+ All cables, I/O wiring, and power lines connected to the Servo Drive must have clamp cores
installed to improve the noise immunity.

+ The shields of all cables must be directly connected to a ground plate.

Wiring Method

R88D-KTAS5L/-KTO1L/-KTO2L/-KTO4L/-KTO1H/-KTO02H/-KT04H/-KTO8H/-KT10H/-
KT15H/-KT20H/-KT30H/-KT50H/-KT75H/-KT150H

Single-phase: 100 VAC

213-phase: 200VAC | (7 (2) @
FCl SD Fesi )
> ! ML | CNA Vil
» NF > L2 V — '
CNB
> L » L3 Wi—
L% L1C L4
©) b L2C FC1 /
SG CN2 :': W
FC1 L

(5)
\‘ CN1

Single-phase : >
100 VAC (8)

B} @) -
= SM :I:I

Controller

4-33

*1. For models with a single-phase power supply input (R88D-KTA5L/-KTO1L/-KTO2L/-KTO4L/-KTO1H/-
KTO2H/-KT04H/-KTO8H/-KT10H/-KT15H), the main circuit power supply input terminals are L1 and L3.

+ Ground the motor's frame to the machine ground when the motor is on a movable shatft.

+ Use a ground plate for the frame ground for each unit, as shown in the above diagrams, and ground to a single point.

+ Use ground lines with a minimum thickness of 3.5 mm?, and arrange the wiring so that the ground
lines are as short as possible.

+ A no-fuse breaker, surge absorber, and noise filter should be positioned near the input terminal
block (ground plate), and I/O lines should be separated and wired at the shortest distance.
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Unit Details
Symbol Name Manufacturer Model Comment
SG Surge absorber | Okaya Electric R-A-V-781BXZ-4 3-phase 200 VAC

Industries Co., Ltd.

Okaya Electric
Industries Co., Ltd.

SUP-EK5-ER-6

Single-phase 100/200 VAC (5 A)

3SUP-HU10-ER-6

3-phase 200 VAC (10 A)

3SUP-HU30-ER-6

3-phase 200 VAC (30 A)

NF Noise filter
3SUP-HL50-ER-6B 3-phase 200 VAC (50 A)
FS5559-60-34 3-phase 200 VAC (60 A)
Schaffner EMC Inc.
FS5559-80-34 3-phase 200 VAC (80 A)
SD Servo Drive OMRON - *1
SM Servomotor OMRON - *1
FC1 Clamp core TDK ZCAT3035-1330 -
RJ8035
FC2 Clamp core Konno Industry -
RJ8095
MICROMETALS T400-61D For R88D-KT75H/-KT150H
FC3 Clamp core
TDK ZCAT3035-1330 For other models
- Controller - - -

*1. A specified combination of Servo Drive and Servomotor must be used.

R88D-KT75H/-KT150H with DC Power Supply Input

Three-phase :
200 VAC

» NF

Single-phase :
100 VAC

(6)

< C

! sD
AC/ L1 | CNA
L2
DC| CNB
L » L3
—» L1C
» L2C
CN2
FC1
(5)
NGy CN1
)
@ ®

A A 4

Controller

the negative line to L3.

+ Ground the motor’s frame to the machine ground when the motor is on a movable shaft.

+ Use a ground plate for the frame ground for each Unit, as shown in the above diagrams,
and ground to a single point.

+ Use ground lines with a minimum thickness of 3.5 mm?, and arrange the wiring so that the

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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1
Fgl ®
Iyl

SM

. The main circuit power supply input terminals are L1 and L3. Connect the positive line to L1 and
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ground lines are as short as possible.
+ A no-fuse breaker, surge absorber, and noise filter should be positioned near the input
terminal block (ground plate), and 1/O lines should be separated and wired at the shortest

distance.
Unit Details
Symbol Name Manufacturer Model Comment
SG Surge absorber Okaya _Electrlc R-A-V-781BXZ-4 3-phase 200 VAC
Industries Co., Ltd.
NF Noise filter Schaffner EMC Inc. | FN258-42-07 3-phase 200 VAC (42 A)
SD Servo Drive OMRON - *1
SM Servomotor OMRON - *1
FC1 Clamp core TDK ZCAT3035-1330 -
FC2 Clamp core Konno Industry RJ8095 -
FC3 Clamp core MICROMETALS T400-61D -
- Controller - - -

*1. A specified combination of Servo Drive and Servomotor must be used.

R88D-KTO06F/-KT10F/-KT15F/-KT20F/-KT30F/-KT50F/-KT75F/-KT150F

L1 SD

4-35

\& g FC3 L ()
NF o> | CNA [
CNB E »/
3-phase: > L3 ;
400 VAC — FC1 E
24V LiC NN
56 6 |PC L2c |
FC1 4)
FC1 :
N L D
L CN2 A
SR — :
(7) g
: . )
Single-phase > :
100 VAC (8) . Controller - SM ]:
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Unit Details
Symbol Name Manufacturer Model Comment
Okaya Electric
SG Surge absorber Industries Co.. Ltd. R-A-V-801BXZ-4
FN258L-16-07 3-phase 400 VAC (16 A)
NF Noise filter Schaffner EMC Inc. | FN258L-30-07 3-phase 400 VAC (30 A)
FN258-42-07 3-phase 400 VAC (42 A)
SD Servo Drive OMRON - *1
SM Servomotor OMRON - *1
FC1 Clamp core TDK ZCAT3035-1330 -
RJ8035
FC2 Clamp core Konno Industry -
RJ8095
MICROMETALS T400-61D For R88D-KT75F/-KT150F
FC3 Clamp core
TDK ZCAT3035-1330 For other models
- Controller - - -

*1. A specified combination of Servo Drive and Servomotor must be used.

Cable Details
Symbol | Supplies from Connects to | Cable name | Length Comment Shielded | Ferrite
(1) AC power supply | Noise filter E’r:)gversupply 2m No No
(2) Noise filter Servo Drive E’r?(\a/versupply 2m No Optional
) Servo Drive Servomotor Power cable |20 m No Optional
4 Servo Drive Servomotor (I:E:t():lzder 20m Yes Optional
(5) Switch box Servo Drive I/O cable 2m No Optional
(6) Frame ground Noise filter FG line 15m No No
@) Frame ground Servo Drive FG line 15m No No
(8) AC power supply | Controller Il;—’r?gversupply 15m No No

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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I Noise Filter for Power Supply Input

We recommend you to use the noise filter for the Servo Drive.

Drive Noise filter for power supply input
Phase Model Model Reld LEElEe G Manufacturer
current (60 Hz) max
Single-phase | R88D-K[JA5LLI]
R88D-K[101LC] SUP-EK5-ER-6 5A 1.0mA (at 250 VAC)
R88D-K[102L]
Single-phase | R88D-K[104LL] | 3SUP-HU10-ER-6 10A | 3.5mA (at 500 VAC)
Single-phase SUP-EK5-ER-6 5A 1.0mA (at 250 VAC)
- |'R88D-KLO1H
3-phase 3SUP-HU10-ER-6 10A | 3.5mA (at 500 VAC)
Single-phase SUP-EK5-ER-6 5A 1.0mA (at 250 VAC)
- |'R88D-KI02HLI
3-phase 3SUP-HU10-ER-6 10A | 3.5mA (at 500 VAC) Olkaya
Electric
Single-phase SUP-EK5-ER-6 5A | 1.0mA (at 250 VAC) i
| RegD-KII04H ] industries
S-phase Co., Ltd.
3SUP-HU10-ER-6 10A | 3.5mA (at 500 VAC)
R88D-KJO8HLI]
Single or 3-
R88D-KJ10HLI]
phase 3SUP-HU30-ER-6 | 30A 3.5mA
R88D-KJ15H] (at 500 VAC)
3.5mA
R88D-K[J20H] 3SUP-HU50-ER-6 50A (at 500 VAC)
R88D-KJ30HLI
3SUP-HL50-ER-6B | 50A 8.0mA
R88D-KJ50H ] (at 500 VAC)
1.35mA
R88D-KJ75HLIC] FS5559-60-34 60A (at 480 VAC/50 Hz)
1.35mA
R88D-K[J150H] FS5559-80-34 80A (at 480 VAC/50 Hz)
3-phase R88D-KLI06FLI]
R88D-K[J10F] 0.8mA
FN258L-16-07 16A X Schaffner
R88D-K[ 115 1] (at 440 VAC/50 Hz) EMC Inc.
R88D-K[120F]
R88D-K[I30F] 0.8mA
R88D-KJ50F[ 1] FN258L-30-07 30A (at 440 VAC/50 Hz)
R88D-KJ75F] 25 8MA
FN258-42-07 42A )
R88D-K1150F1] (at 440 VAC/50 Hz)

+ For operations, if no-fuse breakers are installed at the top and the power supply line is wired from
the lower duct, use metal tubes for wiring or make sure that there is adequate distance between
the input lines and the internal wiring. If input and output lines are wired together, noise resistance
will decrease.

+ The noise filter must be installed as close as possible to the entrance of the control panel. Wire
as shown at the left in the following illustration.
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O Separate the input and output. x The effect of the noise filter is small.
AC input AC output AC input .
————— 1 NF 4f— 1 NF 4
2 50— 2 5
3 E —— 3 E 6
Ground Ground
AC output

+ Use twisted-pair cables for the power supply cables, or bind the cables.

O Twisted-pair cables . O Bound cables ,
Servo Drive Servo Drive

A A A oL1
XSO o

VAV A A S
/

Binding
+ Separate power supply lines and signal lines when wiring.
® External Dimensions
SUP-EK5-ER-6 3SUP-HU10-ER-6
100£2.0 53.1£1.0 115
88.0 105
7.0 75.0 5.0 95 55
| . r H Ground
(P : O o terminal
20 [® Sy 1 K 0000000 M4
(®) O it R —UeT ®
@ |a.> olml [ o
) | < —{—
> | )_ 11.6
: O
2-94.5%6.75 2-04.5  6-M4 13.0 E Attachment
- I]UI]UI]UI] screw for
M4 cover M3
oo oo
o 0000 Cover

Noise filter
unit
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3SUP-HU30-ER-6 3SUP-HL50-ER-6B
145 150 ‘ 28630
135 55 2790
255+
| 125 i Ground 2-95.5x7 240 2-95.5
T terminal M6
U ez D000 s M4 i
e T
N| o] —{—f e ®
) Attachment
ol @ &) screw for °
= 0000000 cover M3
M4
& oo (000 oo Cover
E‘\ Noise filter

unit
3SUP-HU5S0-ER-6
55
/ Ground
terminal
M4
(@]
<
Attachment
i@ O|® screw for
cover M3
< 5 \Cover
o]
™ Noise filter
° © \unit
® Circuit Diagram
SUP-EK5-ER-6 3SUP-HU10-ER-6/3SUP-HU30-ER-6
3SUP-HU50-ER-6
L L
© e ol °@ ouT
@ O_‘R[]C)i_ e AN e AN C’i_ o @ @c ‘LJ\.L/:IJ\J . o @
T .oy = T { { —o @
T @ o . . o) @
®: = L[~ [l
@ o .m o @
[rl [[l
R Cx1 Cx1
%Cy1
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3SUP-HL50-ER-6B

@O_%:'_"_‘_E _____________________________________________ L Qf\_f,’i

SO = O

A=
[j_[j_[l]_m T |

I Noise Filter for the Brake Power Supply

+ We recommend using a noise filter for the Servo Drive.

Model GELSY JULE Leakage current Manufacturer
current voltage
SUP-EK5-ER-6 5A 250 V 1.0 mA (at 250 Vims, 60 Hz) | Okaya Electric
Industries Co., Ltd.

Note. Noise can also be reduced by 1.5 turns with the ZCAT3035-1330 (TDK) Clamp Core.

I Control Panel Structure

Openings in the control panel, such as holes for cables, panel mounting holes, and gaps
around the door, may allow electromagnetic waves into the panel. To prevent this, observe the
recommendations described below when designing or selecting a control panel.

Case Structure

+ Use a metal control panel with welded joints at the top, bottom, and sides so that the surfaces are
electrically conductive.

+ If assembly is required, strip the paint off the joint areas (or mask them during painting), to make
them electrically conductive.

+ The panel may warp and gaps may appear when screws are tightened. Be sure that no gaps
appear when tightening screws.

+ Do not leave any conductive part unconnected.

+ Ground all units within the case to the case itself.

ubiseg walsAs H
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Door Structure

+ Use a metal door.

+ Use a water-draining structure where the door and case fit together, and leave no gaps. (Refer to
the diagrams.)

+ Use a conductive gasket between the door and the case. (Refer to the diagrams.)

+ Strip the paint off the sections of the door and case that will be in contact with the conductive
gasket (or mask them during painting), so that they are electrically conductive.

+ The panel may warp and gaps may appear when screws are tightened. Be sure that no gaps
appear when tightening screws.

Case
A Door
B
4 AN
Door end
\\ Oil-resistant gasket Conductive gasket
[Control panel] [A-B cross-section diagram]
% e
Oil-resistant gasket
Conductive gasket
L —
S

[Door (interior side)]

Selecting Connection Component

This section explains the criteria for selecting the connection components required to improve noise resistance.
Understand each component's characteristics, such as its capacity, performance, and applicable range when
selecting the connection components.

For more details, contact the manufacturers directly.

I No-fuse Breaker (NFB)

When selecting a no-fuse breaker, consider the maximum input current and the inrush current.

Maximum Input Current
+ The momentary maximum output of the Servo Drive is approx. 3 times the rated output, and can

be output for up to 3 seconds.
Therefore, select no-fuse breakers with an operation time of at least 5 seconds at 300% of the

rated current ratio. General and low-speed no-fuse breakers are generally suitable.
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+ Select a no-fuse breaker with a rated current greater than the total effective load current of all the
motors (when multiple Servo Drives are used). (The rated current of the power supply input for
each motor is provided in "Main Circuit and Motor Connections"(P.4-18).)

+ Add the current consumption of other controllers, and any other components when selecting.

Inrush Current

+ The following table lists the Servo Drive inrush currents.

+ With low-speed no-fuse breakers, an inrush current 10 times the rated current can flow for 0.02
second.

+ When the power of multiple Servo Drives are turned ON simultaneously, select a no-fuse breaker
with a 20-ms allowable current that is greater than the total inrush current, shown in the following

table.
Inrush current (A0-p)

Servo Drive model Main circuit power Control circuit

supply power supply
R88D-KTA5L 7 14
R88D-KTO1L 7 14
R88D-KTO2L 7 14
R88D-KT0O4L 15 14
R88D-KTO1H 14 28
R88D-KTO2H 14 28
R88D-KT04H 14 28
R88D-KTO8H 29 28
R88D-KT10H 29 28
R88D-KT15H 29 28
R88D-KT20H 29 14
R88D-KT30H 22 14
R88D-KT50H 22 14
R88D-KT75H 66 15
R88D-KT150H 66 15

Inrush current (A0-p)

Servo Drive model Main circuit power Control circuit

supply power supply
R88D-KTO6F 28 48
R88D-KT10F 28 48
R88D-KT15F 28 48
R88D-KT20F 32 48
R88D-KT30F 32 48
R88D-KT50F 32 48
R88D-KT75F 32 48
R88D-KT150F 32 48

I Leakage Breaker

+ Select a leakage breaker for high frequencies and surge resistance.
+ When selecting leakage breakers, remember to add the leakage current from devices other than

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 4-42

ubiseg walsAs H



4-3 Wiring Conforming to EMC Directives

the motor, such as devices using a switching power supply, noise filters, inverters, and so on.
To prevent malfunction due to inrush current, we recommend using a leakage breaker of 10 times
the total of all leakage current values.

* The leakage breaker is activated at 50% of the rated current. Select a leakage breaker with
approx. twice the capacity.

+ For details on leakage breakers selection method, refer to the manufacturer's catalog.

+ Because switching takes place inside the Servo Drives, high-frequency current leaks from the SW
elements of the Servo Drive, the armature of the motor, and the cables.
High-frequency, surge-resistant leakage breakers, because they do not detect high-frequency
current, can prevent operation with high-frequency leakage current.
When using a general leakage breaker, use 3 times the total of the leakage current given in the
following table as a reference value.
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Servo Drive model Inbut bower suopl Leakage current Increase per 10 m of
putp pply (Cable: 3 m) cable
R88D-KTA5L Single-phase 100 V 0.38 mA
R88D-KTO1L Single-phase 100 V 0.39 mA 0.1 mA
R88D-KTO2L Single-phase 100 V 0.41 mA
R88D-KT04L Single-phase 100 V 0.46 mA 0.12 mA
Single-phase 200 V 0.83 mA
R88D-KTO1H
3-phase 200 V 1.03 mA
0.23mA
Single-phase 200 V 0.84 mA
R88D-KTO02H
3-phase 200 V 1.02 mA
Single-phase 200 V 0.96 mA
R88D-KT04H 0.3 mA
3-phase 200 V 1.27 mA
Single-phase 200 V 1.01 mA
R88D-KTO8H 1.1 mA
3-phase 200 V 1.39 mA
Single-phase 200 V 0.88 mA
R88D-KT10H
3-phase 200 V 1.14 mA
0.93 mA
Single-phase 200 V 0.96 mA
R88D-KT15H
3-phase 200 V 1.18 mA
R88D-KT20H 3-phase 200 V 1.53 mA
R88D-KT30H 3-phase 200 V 1.52 mA 1.23 mA
R88D-KT50H 3-phase 200 V 1.39 mA
R88D-KT75H 3-phase 200 V 3.50 mA 2.07 mA
R88D-KT150H 3-phase 200 V 5.30 mA 1.13 mA
R88D-KTO6F 3-phase 400 V 2.28 mA
1.8 mA
R88D-KT10F 3-phase 400 V 2.20 mA
R88D-KT15F 3-phase 400 V 2.55 mA 2.03 mA
R88D-KT20F 3-phase 400 V 2.92 mA 2.4 mA
R88D-KT30F 3-phase 400 V 3.92 mA 3.23mA
R88D-KT50F 3-phase 400 V 3.54 mA 29 mA
R88D-KT75F 3-phase 400 V 6.70 mA 3.73 mA
R88D-KT150F 3-phase 400 V 10.40 mA 2.73 mA

Note: These values vary greatly depending on the installation conditions of the motor power cable and

the measurement conditions. Use them for reference only.
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I Surge Absorber

¢+ Use surge absorbers to absorb lightning surge voltage and abnormal voltage from power supply
input lines.

¢+ When selecting surge absorbers, take into account the varistor voltage, the surge immunity and
the energy tolerated dose.

¢+ For 200-VAC systems, use surge absorbers with a varistor voltage of 620 V.

+ The surge absorbers shown in the following table are recommended.

Manufacturer Model Surge immunity Type Comment
T el T P
%iﬁriifggf L ReAsV-781BXZ-4 700V +20% | 2500 A | Block W

Note 1. Refer to the manufacturers' catalog for operating details.

Note 2. The surge immunity is for a standard impulse current of 8/20 us. If pulses are wide, either
decrease the current or change to a larger-capacity surge absorber.

External Dimensions

For single-phase (BWZ series) For 3-phase (BXZ series)
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Equalizing Circuits

For single-phase (BWZ series) For 3-phase (BXZ series)
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I Radio Noise Filter and Emission Noise Prevention Clamp Core

Use one of the following filters to prevent switching noise of PWM of the Servo Drive and to
prevent noise emitted from the internal clock circuit.

Model Manufacturer Application
3G3AX-ZCL1 ! OMRON For Drive output and power cable
3G3AX-ZCL2 *2 OMRON For Drive output and power cable
ESD-R-47B *3 NEC TOKIN For Drive output and power cable
ZCAT3035-1330 4 TDK For Encoder cable and I/O cable
RJ8035 Konno Industry For power lines
RJ8095 Konno Industry For power lines
T400-61D MICROMETALS For Servo Drive output and power cables

*1. Generally used for 1.5 kW or higher.
*2. Generally used for 1.5 kW or lower. The maximum number of windings is 3 turns.
*3. Generally used for 50/100 W. The maximum number of windings is 2 turns.

*4. Also used on the Drive output power lines to comply with the EMC Directives. Only a clamp is used.
This clamp can also be used to reduce noise current on a FG line.
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External Dimensions

3G3AX-ZCL1 3G3AX-ZCL2
130
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ESD-R-47B ZCAT3035-1330
3.0 17.5 39 30
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N — o
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™
™
B
= T g| o
I j -
E F
Dimensions (unit: mm)
Model Current
A B C D1 D2 LS E F
thickness
RJ8035 35A 170 150 23 80 53 24 R3.5 7
RJ8095 95 A 200 180 34 130 107 35 R3.5 7
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Impedance Characteristics

3G3AX-ZCL1
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3G3AX-ZCL2
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RJB035 RJB095
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I Surge Suppressor

+ Install surge suppressors for loads that have induction coils, such as relays, solenoids, brakes,

clutches, etc.

+ The following table shows the types of surge suppressors and recommended products.

Type Feature Recommended product

Diodes Diodes are used for relatively small loads | Use a fast-recovery diode with a short
such as relays when the reset time is nota | reverse recovery time.
critical issue. (e.g., RU2 of Sanken Electric Co., Ltd.).
At power shutoff the surge voltage is the
lowest, but the reset time takes longer.
Used for 24/48-VDC systems.

Thyristors Thyristors and varistors are used for loads | Select the varistor voltage as follows.

and varistors

when induction coils are large, as in
electromagnetic brakes, solenoids, etc.,
and when reset time is critical.

The surge voltage at power shutoff is
approx. 1.5 times the varistor voltage.

24-VDC systems: varistor voltage 39 V

100-VDC systems: varistor voltage 200 V
100-VAC systems: varistor voltage 270 V
200-VAC systems: varistor voltage 470 V

Capacitor +
resistor

The capacitor plus resistor combination is
used to absorb vibration in the surge at
power supply shutoff.

The reset time can be shortened by
selecting the appropriate capacitance and
resistance.

Okaya Electric Industries Co., Ltd.
XEB12002 0.2 uF-120 Q
XEB12003 0.3 uF-120 Q

¢+ Thyristors and varistors are made by the following

documentation for details on these components.
Thyristors: Ishizuka Electronics Co.
Varistor: Ishizuka Electronics Co., Panasonic Corporation

I Contactor

manufacturers. Refer to manufacturer's

+ Select contactors based on the circuit's inrush current and the maximum momentary phase

current.

+ The drive inrush current is covered in the preceding explanation of no-fuse breaker selection.
And the maximum momentary phase current is approx. twice the rated current.

4-49
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I Improving Encoder Cable Noise Resistance

Take the following steps during wiring and installation to improve the encoder's noise

resistance.

+ Always use the specified encoder cables.
+ Do not coil cables. If cables are long and are coiled, mutual induction and inductance will increase

and cause malfunctions. Always use cables fully extended.

+ When installing noise filters for encoder cables, use clamp cores.

+ The following table shows the recommended clamp cores.

Manufacturer Product name Model Specifications
NEC TOKIN Clamp core ESD-SR-250 For cable dia. up to 13 mm
TDK Clamp core ZCAT3035-1330 For cable dia. up to 13 mm

+ Do not place the encoder cable with the following cables in the same duct.
Control cables for brakes, solenoids, clutches, and valves.

External Dimensions

ESD-SR-250

Ik

31.6

t0 $13
315

38.0

Impedance Characteristics

ESD-SR-250

10000

1000

Impedance (Q)
g

=
o

10

100

Frequency (MHz)

Refer to the following sections for the dimensions and impedance characteristics of the
ZCAT3035-1330: "External Dimensions"(P.4-46) and "Impedance Characteristics"(P.4-47).
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I Improving Control I/0 Signal Noise Resistance

Positioning can be affected and 1/O signal errors can occur if control I/O is influenced by noise.

+ Use completely separate power supplies for the control I/O power supply (especially 24 VDC) and
the external operation power supply. In particular, do not connect the 2 power supply ground
wires.

+ Install a noise filter on the primary side of the control I/O power supply.

+ If motors with brakes are being used, do not use the same 24-VDC power supply for both the
brakes and the control /0. Additionally, do not connect the ground wires. Connecting the ground
wires may cause /O signal errors.

+ Keep the power supply for pulse commands and error counter reset input lines separated from the
control /O power supply as far as possible. In particular, do not connect the 2 power supply
ground wires.

+ We recommend using line drivers for the pulse command outputs.

+ Always use twisted-pair shielded cable for the pulse command and error counter reset signal lines,
and connect both ends of the shield cable to frame grounds.

+ If the control 1/0 power supply wiring is long, noise resistance can be improved by adding 1-uF
laminated ceramic capacitors between the control I/O power supply and ground at the drive input
section or the controller output section.

+ For open collector inputs/outputs, keep the length of wires to within 2 m.
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I Reactor to Reduce Harmonic Current

Harmonic Current Measures

+ Use a Reactor to suppress harmonic currents. The Reactor functions to suppress sudden and
quick changes in electric currents.

+ The Guidelines for Suppressing Harmonic Currents in Home Appliances and General Purpose
Components requires that manufacturers take appropriate remedies to suppress harmonic
current emissions onto power supply lines.

+ Select the proper Reactor model according to the Servo Drive to be used.

Servo Drive Reactor
Number of Rated
Model power Model Inductance Weight
current
phases
R88D-KTAS5L 3G3AX-DL2002 |1.6 A 21.4 mH Approx. 0.8 kg
R88D-KTO1L 3G3AX-DL2004 |3.2A 10.7 mH Approx. 1.0 kg
— 1 Single-phase
R88D-KT02L 3G3AX-DL2007 |6.1A 6.75 mH Approx. 1.3 kg
R88D-KT04L 3G3AX-DL2015 |9.3A 3.51 mH Approx. 1.6 kg
Single-phase | 3G3AX-DL2002 |1.6 A 21.4 mH Approx. 0.8 kg
R88D-KTO1H
Three-phase 3G3AX-AL2025 |10.0A 2.8 mH Approx. 2.8 kg
Single-phase | 3G3AX-DL2004 |3.2A 10.7 mH Approx. 1.0 kg
R88D-KTO2H
Three-phase | 3G3AX-AL2025 |10.0 A 2.8 mH Approx. 2.8 kg
Single-phase | 3G3AX-DL2007 |6.1A 6.75 mH Approx. 1.3 kg
R88D-KT04H
Three-phase 3G3AX-AL2025 |[10.0A 2.8 mH Approx. 2.8 kg
Single-phase | 3G3AX-DL2015 |9.3A 3.51 mH Approx. 1.6 kg
R88D-KTO8H
Three-phase | 3G3AX-AL2025 |10.0A 2.8 mH Approx. 2.8 kg
Single-phase | 3G3AX-DL2015 |9.3A 3.51 mH Approx. 1.6 kg
R88D-KT10H
Three-phase | 3G3AX-AL2025 |10.0 A 2.8 mH Approx. 2.8 kg
Single-phase | 3G3AX-DL2022 |13.8A 251 mH Approx. 2.1 kg
R88D-KT15H
Three-phase 3G3AX-AL2025 |10.0A 2.8 mH Approx. 2.8 kg
R88D-KT20H
_— 3G3AX-AL2055 |20.0A 0.88 mH Approx. 4.0 kg
R88D-KT30H
R88D-KT50H 3G3AX-AL2110 |[37.0A 0.35mH Approx. 5.0 kg
R88D-KT75H
_ | 3G3AX-AL2220 |[70.0 A 0.18 mH Approx. 10.0 kg
R88D-KT150H
R88D-KTO6F
R88D-KT10F Three-phase 3G3AX-AL4025 |6.0A 7.7 mH Approx. 2.7 kg
R88D-KT15F
R88D-KT20F
N 3G3AX-AL4055 |[10.0A 3.5mH Approx. 4.0 kg
R88D-KT30F
R88D-KT50F 3G3AX-AL4110 20.0A 1.3mH Approx. 6.0 kg
R88D-KT75F
- 3G3AX-AL4220 36.0A 0.74 mH Approx. 10.0 kg
R88D-KT150F
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4-4 Regenerative Energy Absorption

A Servo Drive uses its built-in capacitors to absorb the regenerative energy produced during
motor deceleration. If the amount of regenerative energy is too much for the built-in capacitors
to absorb, it also uses an Internal Regeneration Resistor. An overvoltage error occurs,
however, if the amount of regenerative energy from the Servomotor is too large. If this occurs,
reduce the regenerative energy by changing operating patterns or increase the regeneration
process capacity by connecting External Regeneration Units.

EI Precautions for Correct Use

+ Some Servo Drive models do not have any built-in Internal Regeneration Resistor.

+ The regeneration absorption capacity of a Servo Drive varies depending on the Servo Drive
model.
For information on whether or not your Servo Drive has an Internal Regeneration Resistor
and its regeneration absorption capacity, refer to Servo Drive Regeneration Absorption
Capacity (P.4-56).

Regenerative Energy Calculation

The method for calculating regenerative energy on the horizontal axis is indicated below.

+N1

Motor operation

-N2
Tb2
Eg2
Tb1
Motor output torque
Eg1
t1 t2
T

¢+ In the output torque graph, acceleration in the forward direction is shown as positive, and
acceleration in the reverse direction is shown as negative.
+ The regenerative energy values in each region can be derived from the following equations.

CEL—= 121 .. .
Eg1—2 60 Nt - Tor-t1 [J]
. 1.2m . .
Ege= > 60 N2 - To2 -t [J]

N1, N2 :Rotation speed at start of deceleration [r/min]
To1, To2 : Deceleration torque [N-m]

t1, t2 : Deceleration time [s] ) _
Note. Due to the loss of motor winding resistance and PWM, the actual regenerative energy will be

approx. 90% of the values derived from these equations.
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The method for calculating regenerative energy on the vertical axis is indicated below.

+N1

Downward movement

Motor operation
Upward movement

-N2
Tp2

Eg21
— 7 T2 Eg22

Motor output torque -
Tb1
E

N S RE t3

T

+ In the output torque graph, acceleration in the forward direction (rising) is shown as positive, and
acceleration in the reverse direction (falling) is shown as negative.

+ The regenerative energy values in each region can be derived from the following equations.

CEa= 2T Ny - Tor -

Eg1= > 60 N1 - To1 - t1 J]
- Ega1= 26_6[ N2 -T2 t2 [J]
- Egz2= %26_](-)[ N2 - To2 - t3 [J]
- Eg2= Eg21+ Eg22 J]

N1, N2 :Rotation speed at start of deceleration [r/min]
To1, To2 : Deceleration torque [N-m]
TL2 : Torque during downward movement [N:m]
t1, t3 : Deceleration time [s]

t2 : Constant-speed driving time during downward movement [S]

Note. Due to the loss of winding resistance, the actual regenerative energy will be approx. 90% of the

values derived from these equations.
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Determining the Capacity of Regenerative Energy Absorption by Built-in Capacitors

If both the values Eg1 and Eg2 [J] mentioned above are equal to or less than the value of the
Servo Drive’s regenerative energy that can be absorbed by built-in capacitors Ec [J], the Servo
Drive can process regenerative energy only by its built-in capacitors.

If either the value Eg1 or Eg2 [J] exceeds the value of the Servo Drive’s regenerative energy that
can be absorbed by built-in capacitors Ec [J], however, use the following equations to
determine the average regeneration power Pr [W].

‘Eg= (Egl—Ec)-i-(EgZ—Ec) [J]
-Pr=Eg/T [W]
Pr: Average regeneration power that must be absorbed in 1 cycle of operation [W]
Eg: Regenerative energy that must be absorbed in 1 cycle of operation [J]
Ec: Regenerative energy that can be absorbed by built-in capacitors [J]
T : Operation cycle [s]

Note. If the expression (Eg1 - Ec) result is zero or less, regard it as 0. The expression (Eg2 - Ec) must also
be handled in the same way.

The above expressions calculate the average regeneration power Pr [W], which cannot be
absorbed by the built-in capacitors. If this average regeneration power Pr [W] is equal to or less
than the average amount of regeneration that can be absorbed by the Servo Drive’s Internal
Regeneration Resistor, the Servo Drive can independently process the regenerative energy.

If this average regeneration power Pr [W] cannot be processed only by the Servo Drive, take
the following processes.

+ Connect an External Regeneration Resistor. (Regeneration process capacity improves.)

+ Reduce the rotation speed. (The amount of regeneration is proportional to the square of the
rotation speed.)

+ Lengthen the deceleration time. (Regenerative energy per unit time decreases.)
+ Lengthen the operation cycle, i.e., the cycle time. (Average regenerative power decreases.)
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Servo Drive Regeneration Absorption Capacity

The following table shows the regenerative energy (and amount of regeneration) that each
Servo Drive can absorb. If these values are exceeded, take the processes above.

Internal regeneration
Regenerative resistor Al!oyvable
Servo Drive model energy t'o be abs_orbed Average amount of rergé?\'é?;tr;n
by built-in capacitor [J] |  regenerative energy to e —
be absorbed [W]

R88D-KTA5L 11 — T
R88D-KTO1L 11 N =
R88D-KTO2L 15 _ 17
R88D-KT04L 22 17 13
R88D-KTO1H 18 N )
R88D-KT02H 18 N )
R88D-KT04H 26 _ ”
R88D-KTO8H 46 12 5
R88D-KT10H 74 18 5
R88D-KT15H 74 18 5
R88D-KT20H 74 72 10
R88D-KT30H 113 60 Z
R88D-KT50H 113 60 5
R88D-KT75H 282 _ 4
R88D-KT150H 254 _ 4

R88D-KTO6F 64 21 100
R88D-KT10F 64 21 100
R88D-KT15F 64 21 100
R88D-KT20F 64 29 20
R88D-KT30F 106 60 20
R88D-KT50F 106 60 29
R88D-KT75F 273 _ 12
R88D-KT150F 492 _ 12

Regenerative energy to be absorbed by built-in capacitor varies depending on the input voltage
to the main circuit power supply for the Servo Drive. The above value for each Servo Drive
model is calculated when the input voltage is as follows.

Model Main circuit power supply input voltage
R88D-KLICIL 100 VAC
R88D-KLIH 200 VAC
R88D-KLILIF 400 VAC
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Regenerative Energy Absorption with an External Regeneration Resistor

If the regenerative energy exceeds the regeneration absorption capacity of the Servo Drive,
connect an External Regeneration Resistor.
Connect the External Regeneration Resistor between B1 and B2 terminals on the Servo Drive.
Double-check the terminal names when connecting the resistor because the drive may be
damaged if connected to the wrong terminals.
The External Regeneration Resistor will heat up to approx. 120°C. Do not place it near
equipment and wiring that is easily affected by heat. Attach radiator plates suitable for the heat
radiation conditions.

I External Regeneration Resistor

Characteristics

Resistance | Nominal Reggneratlon . H'ea't Thermal switch output
Model . absorption for 120°C radiation e -
value capacity . o specifications
temperature rise condition
Operating temperature:
150°C = 5%
R8SA- Aluminum NC contact o
RRO8050S 50 Q 80 W 20W 35(_) x 350, Rated output (resistive
Thickness: 3.0 | load): 125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
Operating temperature:
150°C = 5%
R8SA- Aluminum NC contact o
RR080100S 100 Q 80 W 20w 359 x 350, Rated output (resistive
Thickness: 3.0 | load): 125 VAC, 0.1 A max.
30 VDC, 0.1 A max.
(minimum current: 1 mA)
Operating temperature:
150°C = 5%
RESA- Aluminum NC contact o
RR22047S1 47 Q 220 W 70 W 359 x 350, Rated output (resistive
Thickness: 3.0 | load): 250 VAC, 0.2 A max.
42 VVDC, 0.2 A max.
(minimum current: 1 mA)
Operating temperature
200°C + 7°C
R88A- Aluminum NC contact o
RR50020S 20Q 500 W 180 W 600 x 600, Rated output (resistive

Thickness: 3.0

load): 250 VAC, 0.2 A max.
42 VDC, 0.2 A max.
(minimum current: 1 mA)
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Connecting an External Regeneration Resistor

I R88D-KTAS5L/-KTO1L/-KTO2L/-KTO1H/-KTO02H/-KT04H

Normally B2 and B3 are open.
If an External Regeneration Resistor is necessary, remove the short-circuit bar between B2

and B3, and then connect the External Regeneration Resistor between B1 and B2 as shown
in the diagram below.

Servo Drive [T _
! Thermal switch output
Bl - : .
B3O External Regeneration Resistor
B2

|E| Precautions for Correct Use

+ Connect the thermal switch output so that the main circuit power supply is shut OFF when the

contacts open.

When using multiple External Regeneration Resistors, connect each thermal switch in series.
The resistor may be damaged by burning, or cause fire if it is used without setting up a power
supply shutoff sequence using the output from the thermal switch.

R88D-KT04L/-KTO8H/-KT10H/-KT15H/-KT20H/-KT30H/-KT50H/-KTO6F/-
KT10F/-KT15F/-KT20F/-KT30F/-KT50F

Normally B2 and B3 are connected.
If an External Regeneration Resistor is necessary, remove the short-circuit bar between B2

and B3, and then connect the External Regeneration Resistor between B1 and B2 as shown
in the diagram below.

Servo Drive [T )
! Thermal switch output
B1 : _ .
B30 External Regeneration Resistor
B2 O——=="—
Remove the short-circuit bar between B2 and B3.

EI Precautions for Correct Use

+ Connect the thermal switch output so that the main circuit power supply is shut OFF when the

contacts open.

When using multiple External Regeneration Resistors, connect each thermal switch in series.
The resistor may be damaged by burning, or cause fire if it is used without setting up a power
supply shutoff sequence using the output from the thermal switch.
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I R88D-KT75H/-KT150H/-KT75F/-KT150F

4-59

If an External Regeneration Resistor is necessary, connect the External Regeneration Resistor
between B1 and B2 as shown in the diagram below.

Servo Drive S ——
! Thermal switch output
Tamnl
B g Sy
B2 . .
External Regeneration Resistor

|E| Precautions for Correct Use

+ Connect the thermal switch output so that the main circuit power supply is shut OFF when the
contacts open.
When using multiple External Regeneration Resistors, connect each thermal switch in series.
The resistor may be damaged by burning, or cause fire if it is used without setting up a power
supply shutoff sequence using the output from the thermal switch.
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Combining External Regeneration Resistors

Regeneration 20W 40 W 70W 140 W
absorption capacity
Vodel R88A-RR08050S | R88A-RR08050S R88A-RR22047S1  |R88A-RR22047S1

R88A-RR080100S

R88A-RR080100S

Resistance value

*9 50 Q/100 Q 25 Q/50 Q 47 Q 94 Q
Connection o— R }o R | o—R}o0 |O{RFHRFO
method O H O
Regeneratlon_ » 140 W 280 W 560 W
absorption capacity
Model R88A-RR22047S1 R88A-RR22047S1 R88A-RR22047S1
Resistance value 2|23.5 Q 47 Q 235Q
[ R | @)
Sty ;
Connection ﬂ 8
method 3
)
D
28
«Q
5
Regeneration 360 W 1440 W

absorption capacity

180 W

Model

R88A-RR50020S

R88A-RR50020S

R88A-RR50020S

. *
Resistance value "2

20Q

10Q

10Q

Connection
method

o—{R |0

*1. Select a combination that has an absorption capacity greater than the average regeneration power
(Pr).

*2. Do not use a combination with resistance values lower than the allowable minimum regeneration
resistance of each drive. For information on the allowable minimum regeneration resistance, refer to
Servo Drive Regeneration Absorption Capacity (P.4-56).

Precautions for Safe Use

+ Surface temperatures on regeneration resistance can reach 200°C.
Do not place objects that tend to catch fire nearby. To prevent people from touching them, install
a cover that enables heat dissipation.
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4-5 Large Load Inertia Adjustment and Dynamic Brake

4-5 Large Load Inertia Adjustment and

Dynamic Brake

The applicable load inertia of the Servomotor is the value of the load inertia at which the Servo
Drive circuit is not destroyed in normal usage conditions. Use at a level below the applicable
load inertia, and note the cautions below regarding adjustment and dynamic braking.

Adjustment When the Load Inertia Is Large

In the instances below, realtime autotuning may not function properly. In this event, improve
the load conditions, or perform manual tuning to set the gain and the inertia ratio.

+ When the load inertia is less than 3 times or over 20 times the rotor inertia, or is over the applicable
load inertia ratio.

+ When the load inertia varies.

+ When the load has low mechanical rigidity.

+ When backlash or non-linear conditions occur in the load.

+ When the acceleration/deceleration torque is less than the unbalanced load or viscous friction torque.

+ When a speed of 100 r/min or higher or an acceleration/deceleration of 2000 r/min per second or
higher continues for no more than 50 ms.

Dynamic Brake When the Load Inertia Is Large

4-61

Because the dynamic brake is used for emergency stopping, the rating is for short time intervals.
To prevent wire breakage, smoke, and fire during dynamic braking, pay attention to the
following points.

+ Do not intentionally start and stop the motor by Servo ON/OFF.

+ Do not drive the motor using an externally applied power. Do not turn ON the power while the
motor is rotating.

+ If motor rotation stops due to dynamic braking, establish a stop time of at least 10 minutes until
the Servo is turned ON again.

The dynamic brake converts the rotational energy of the motor into heat by the dynamic brake

resistance.

The rotational energy of the motor is calculated using the equation below.

* Rotational ener ofmotor:1_.J. 2:l.J.2 2. (Ny
ay > w 5 (217) (60)

J : Load inertia + rotor inertia of motor [W]

N : Motor speed [r/min]
When the load inertia is large or the rotation speed is high, the load on the dynamic brake
circuit increases. Set the maximum operating rotation speed appropriately for the load inertia.

You can specify in the parameters whether or not the dynamic brake operates in the conditions
below.

A 5 kW or less Servo Drive enters the dynamic braking state when the control power turns
OFF, regardless of the settings.

+ Main circuit power supply OFF (Pn507 Stop Selection with Main Power Supply OFF)
¢+ When the Servo is OFF (Pn506 Stop Selection with Servo OFF)

+ When an error occurs (Pn510 Stop Selection for Alarm Detection)

+ When drive prohibition is input (Pn505 Stop Selection for Drive Prohibition Input)
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4-6 Using DC Power

4-6 Using DC Power

|
You can use either an AC or DC power supply for the main power and control power for the
following Servo Drives.

+ R88D-KT75H
+ R88D-KT150H

There are no Servo Drive parameters that you need to change to use an AC or DC power
supply.

|E| Precautions for Correct Use

+ If you use a DC power supply for the main power and control power, connect the positive side to
L1 and L1C on the terminal block (TB1) and connect the negative side to L3 and L3C.

+ Time is required to discharge power when the main power is turned OFF. High voltages remain
inside the Servo Drive even after the power supply is turned OFF. Take sufficient precautions
against electric shock. Before carrying out wiring or inspection, turn OFF the main power supply
and wait for at least 15 minutes.

+ Do not connect the power supply to the B1 or N terminal. Internal elements may be destroyed.

+ Do not connect or disconnect the terminal block while the main power supply is ON. Arcs may
cause burning.
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4-6 Using DC Power

Connection Examples for DC Power

I R88D-KT75H with DC Power Supply Input

R ST
3-phase 200 to 230 VAC, 50/60 Hz
rrrrrrrrrr NFB
1 2 3 |Noise filter
E NF L
Main circuit power supply Main circuit contactor (*1)
L 4 5 6 OFF  ON X ~ T T
‘ ~ — 1IMC }—1
Ground to 100 Q or less. | | U 2M§Z/
L1 L o © E """
Surge suppressor (*1) P O/OE
X mC & |
(P 1 oo
Servoalarm display | | |1 (*5)  (*6)
G5-series i1 Gb-series
AC Servo Drive i+ 1 AC Servomotor
Powercable i [_
.o X8 ey
Ay 7 e 1O,
DC TBL f S I
4 —Q© L2C 24 VDC : : Lo
u ©
IMC |-+
vV © -
M)
W @Q T
D e
L, AC/ oo— B
bc — Ground to 100 Q or less.
U CN2
Regeneration D ”””””” Encoder cable (E)
Resistor -~ —
*1.Recommended products are listed in 4-3 Wiring

Conforming to EMC Directives.

*2.Recommended relays: MY Relays by OMRON (24-V)
For example, MY2 Relays by OMRON can be used wit
all G5-series Servomotors with Brakes because its rate
inductive load is 2 A (24 VDC).

36 ALMCOM *3.There is no polarity on the brake.

*4.When using an externally connected Dynamic Brake
Resistor, remove the short bar from between DB3 and
DB4.

. CNL *5.Provide auxiliary contacts to protect the system with a

User-side BKIRCOM 10 external sequence so that a Servo ON state will not

control occur due to deposition in the Dynamic Brake Resistol
device *6.A dynamic brake of 2 Q, 180 W is built in. If the capacit
is insufficient, use an external Dynamic Brake Resistol

Control cable DB1|DB2|DB3|DB4 of 1.2 Q, 400 W. Do not use the built-in resistor and ar

|(*8) 1 b external resistor at the same time.

(*9) A

24 VDC

:"*"*1 *7. Install an external protective device, such as a therma
(*4) switch. Monitor the temperature of the external Dynami

: : : : Brake Resistor.
[T ‘@ """""""" 3 *8. Wire the circuit so that the voltage between DB1 and
24VDCT="" (49 DB2 is 300 VAC or less or 100 VDC or less. Use a
separate power source to supply power to CN1.
b *9. Insert a surge suppressor if you use AC power.
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I R88D-KT150H with DC Power Supply Input

R
3-phase 200 to 230 VAC, 50/60 Hz
rrrrrrrrrr NFB
1 2 3 Noise filter (*1)
E NF Main circuit power supply Main circui -
45 6 ain circuit contactor (*1)
— OFF ON X N
‘ - 1MC
Ground to 100 Q or less. | U ZM(C/
RIS O I () oI
Surge suppressor (*1) | | ;- m{:l
X 1MC 3
(>
Servo alarm display (*4) (*5)
G5-series G5-series
AC Servo Drive b bl 3 AC Servomotor
ower cable .
I : -
T 0 uc e 3.
AC/ L % P B
| | bC 9 L2C TB1 T T
- 24 VDC
U ©
IMC \-
v © -
)
w © I
D ©
Ll Ac oo—
DC L
L Nz — Ground to 100 Q or less.
Lo Encoder cable E
Regeneration K >
Resistor -~ —
*1.Recommended products are listed in 4-3 Wiring
Conforming to EMC Directives.
*2.Recommended relays: MY Relays by OMRON
(24-V)
For example, MY2 Relays by OMRON can be
24 VDC used with all G5-series Servomotors with Brakes
36ALMCOM because itsrated inductive load is 2 A (24 VDC).
*3.There is no polarity on the brake.
*4, Provide auxiliary contacts to protect the system
with an external sequence so that a Servo ON
User-side CNL, [BKIRCOM 10 Dynamic Brake Resisor. o
%ont.rol *5.Use an external Dynamic Brake Resistor of
evice 1.2 Q, 400 W.
*6.Install an external protective device, such as a
Control cable ‘DBl DBZ‘ thermal switch. Monitor the temperature of the
(*8) 3(*7)§ external Dynamic Brake Resistor.
,,,,,, - : : *7. Wire the circuit so that the voltage between DB1

I NN -

24VDC T (*6)
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and DB2 is 300 VAC or less or 100 VDC or less.
Use a separate power source to supply power to
CN1.

*8. Insert a surge suppressor if you use AC power.
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Basic Control Mode

This chapter explains an outline of operations available in various control modes

and explains the contents of setting.

5-1

5-2

5-3

5-4

5-5

5-6

POSItion CoNtrol...........cvviiiiiiiiii e 5-1
Outline Of OPEratiON ........uvviiiiieeee e e e 5-1
Parameters Requiring SettiNgS ........uuveiviieeeeeiiiiiiiiiiiieieeeeeeee e e e e 5-2
Related FUNCLIONS .......oiiiiiiiii e 5-5
Parameter Block Diagram for Position Control Mode. ..................... 5-6

Speed CoNtrol ........ccceeeiiiiiii e 5-7
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Parameters Requiring SettiNgS .......uuuvuriiieeeeeiiiiiciiiiiieieeeeeeeeeeee e 5-7
Related FUNCLONS .......oouviiiiiiiiiiee e 5-12
Parameter Block Diagram for Speed Control Mode...................... 5-13

Torque CoNtrol.........ooooeiiiiiieeee e 5-14
Outline of OPEratioN...........uuviiiiiiieeeiie i 5-14
Parameters Requiring SettiNgS .......uuuivvieeeeiiiiiiiiiiiieiir e e e e e 5-14
Related FUNCLONS .......oouviiiiiiiiiiee e 5-17
Parameter Block Diagram for Torque Control Mode..................... 5-18

Internally Set Speed Control...............ccceevvvvvviiiinnnnns 5-19
Outline of OPEratioN..........uueviiiiiiieeeiie i 5-19
Parameters Requiring SettiNgS .......uuuiivieeeereiiiiiiiiiieiir e e e e e 5-19

Switching Control ..., 5-23
Outline of OPEratioN..........uuuviiiiirieeeeieiirir e 5-23
Parameters Requiring SettiNgS .......uuuiivieeeereiiiiiiiiiieiir e e e e e 5-23
Related FUNCLIONS .......oocuviiiiiiiiiie e 5-25

Fully-closed Control..........ccccoceeiiiiiieiiiiiieeis 5-26
Outline of OPEratioN..........uuvviiiiirieeeeie i 5-26
Parameters Requiring SettiNgS .......uuuivvieeeeeriiiiiiiiiieiir e e e e e e 5-28
Parameter Block Diagram for Fully-closed Control Mode.............. 5-35
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5-1 Position Control

5-1 Position Control

Outline of Operation

+ Position control is performed based on the pulse train input received from the controller.

+ The motor rotates using the value of the pulse train input multiplied by the Electronic Gear (Pn008

to Pn010).

Controller
pulse train output type

Position Control Unit
CJ1W-NC113/133
CJ1W-NC213/233
CJ1W-NC214/414
CJ1W-NC234/434
CJ1W-NC413/433
CS1W-NC113/133
CS1W-NC213/233
CS1W-NC413/433

CPU Unit with built-in

pulse 1/0
CJ1IM-CPU21/22/23

Pulse train

JUUHuL

44
45
46
47

CP1H-X/XAlY
CP1L-M/L

5-1

-

o 01 b~ W
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Drive
OMNUC G5

+CWLD Position Control Mode
-CWLD

+CCWLD  Ejectronic Gear
-CCWLD (Pn008 to Pn010)

+CW

—cw — |Numerator | —»
+CCW Denominator
-CCW

Motor
OMNUC G5

adam




5-1 Position Control

Parameters Requiring Settings

Parameter Parameter name Explanation Reference
number

Reference Direction Select the relation between the reference command and the

Pn000 . LT P.8-1

rotation direction in the motor.

Pn001 Control Mode Selection Select the control mode. P.8-2

Pn005 Command Pulse Input Selection | Select the command pulse input terminal. P.8-3
Command Pulse Rotation | Set the count direction for the command pulse input.

Pn006 Direction Switching P.8-3
Selection

PRO07 Command Pulse Mode Set the count method for the command pulse input. P g4
Selection

PRO0S Electronic Gear Integer Define the number of command pulses per motor revolution. P85
Setting If this is zero, Pn009 and Pn010 become active. ’
Electronic Gear Ratio Set the numerator of the electronic gear ratio for the

Pn009 . P.8-5
Numerator 1 command pulse input.

PRO10 Electronic Gear Ratio Set the denominator of the electronic gear ratio for the P86

Denominator

command pulse input.

I Control Mode Selection (Pn001)

Select the position control (Set values: 0=Position control, 3=Switch between position control

and speed control or 4=Switch between position control and torque control).

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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5-1 Position Control

5-3

I Command Pulse Input Process (Pn005, Pn006, Pn007)

Position command input terminals are classified into the input 1 system (+CW, -CW, +CCW, -
CCW) and input 2 system (+CWLD, -CWLD, +CCWLD, -CCWLD).
If the position command output is an open collector output, set input 1. If it is a line-driver
output, set input 2.
Although input 1 can also be used for a line-driver output, the allowable maximum input
frequency will become lower than when input 2 is selected.

e U Parameter name Explanation Setting Unit
number range
Select the command pulse input
terminal.
Command Pulse 0: Photocoupler input (+CW, -CW,
Pno0S Input Selection +CCW, -CCW) Oorl
1: Input for line driver only (+CWLD,
-CWLD, +CCWLD, -CCWLD)
Set the count direction for the
Command Pulse command pulse input.
PRO0G Rot_atlo_n Direction | O: C_ommand pulse, forward Oor1l
Switching direction
Selection 1: Command pulse, reverse
direction
Set the count method for the
command pulse input.
0: 90° phase difference (A/B) signal
PRO07 Command Pulse input) 0to3

Mode Selection

1: Forward/reverse pulse

2: 90° phase difference (A/B) signal
input)

3: Feed pulse/direction signal

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-1 Position Control

The settings for command pulse rotation direction and command pulse

mode are as follows.

Pn006 | PRo07 Command Signal Forward direction Reverse direction
pulse pattern | name command command
L i D
90° phase cw aenl 3 ¢ T l ' _T it ‘t—l' l
difference, e el -
Oor2 | 2-phase pulse PP ! i
(phase A Phase B ! . ! :
+ phase B) CCw ! + o —— '_._T_l
Phase B is 90° ahead of phase A.  Phase B is 90° behind phase A.
Forward CW t3 t2 l
0 direction pulse : 2 )
1 train + Reverse ; ; ' '
direction pulse Lo 1
train CCw t2 v .
cw s l s
Pulse train P Uy Y 1 : Y
3 - oo : ! : :
+ Sign P . s
Mo .16 | | 16
CCw I‘E"E H ‘ﬁ’. : L §<—>|
o
! o
o cw il R YRt =
90° phase PhaﬁT aa ]y o fujat l o
difference, 2- ‘t—l“ el HE P N @)
Oor2 |phase pulse P v it @)
(phase A Phase B! f : i Y 5
+ phase B) CCw 1 '—.—T_l ' _T : l g
Phase B is 90° behind phase A.  Phase B is 90° ahead of phase A. -
<
2 5 | 8
F_orwa_1rd Cw o l ' )
1 direction pulse — ' ;
1 train + Reverse : !
direction pulse 3 1 t2 l
train CCw : 2
| 5 ! L t5
ool [k Iy B
Pulse train [ T : :
3 . o ! : :
+ Sign P Voo :
cew | W& L 6, o 5
I H 1 1
Allowable Minimum required duration [us]
Symbol |nput
e Cln t1 t2 t3 t4 t5 t6
frequency
+CWLD, -CWLD, +CCWLD,
-CCWLD 4 Mpps 0.25 0.125 | 0.125 | 0.125 |0.125 | 0.125
+CW, -CW, Line driver 500 kpps 2 1 1 1 1 1
+CCW, -CCW | open collector 200 kpps 5 25 2.5 25 25 25
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5-1 Position Control

I Electronic Gear Function (Pn008, Pn009, Pn010)

This function allows you to multiply the pulse command input from the host controller by the
specified gear ratio to determine the position command.

Parameter Parameter name Explanation Setting Unit
number range
PRO0S Electronic G_ear Set the nun_1ber of command p_ulses 0 to 220 Pulse
Integer Setting corresponding to 1 motor rotation.
Electronic Gear Set the numerator of the electronic
Pn009 Ratio Numerator 1 | gear ratio for the command pulse 0to 230 -
input.
Electronic Gear Set the denominator of the electronic
Pn010 Ratio gear ratio for the command pulse 1to 230 -
Denominator input.

+ For details on the electronic gear function, refer to "6-4 Electronic Gear Function"(P.6-10).

Related Functions
Parameter Parameter name Explanation Reference
number

Electronic Gear Integer Set the number of command pulses corresponding to 1

Pn008 . . P.8-5
Setting motor rotation.
Encoder Dividing Set the pulse output resolution using the numbers of output

Pn011 : . P.8-6
Numerator pulses per rotation for phase A and phase B, respectively.
Encoder Output Direction | Set the phase-B logic and output source for pulse output.

Pn012 L . P.8-6
Switching Selection
Position Command Filter | Set the time constant of the first-order lag filter for the

Pn222 . o p.8-23
Time Constant position command.

Pn223 Smoothing Filter Time Set the time constant of the FIR filter for the position P 824
Constant command.
Positioning Completion Set the threshold of position error for output of the positioning

Pn431 . ) P.8-42
Range 1 completion signal.
Positioning Completion Select the condition under which the positioning completion

Pn432 o : . : P.8-43
Condition Selection signal is output.

Pn433 Posmo_nlng Completion Set the INP signal output time. P 8-42
Hold Time
Encoder Dividing You can set a dividing ratio by using Encoder Dividing

Pn503 Denominator Numerator (Pn011) as the dividing numerator and Encoder | P.8-47

Dividing Denominator (Pn503) as the dividing denominator.

PR517 Error_(;ounter Re_set _Set the_ reset condition under which the error counter reset P 8-54
Condition Selection input signal.

Pn518 Com.m.a.nd Pulse . Set Whgthgr to enable or disable the command pulse P 8-55
Prohibition Input Setting | prohibition input.

5-5
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Parameter Block Diagram for Position Control Mode
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Basic Control Mode

5-2 Speed Control

5-2 Speed Control

Outline of Operation

+ Motor speed control is performed based on the analog voltage input from the controller.

You can also perform position control by combining with a controller that has a position control

function.

Speed Command Scale (Pn302).

Controller
(analog voltage output type)

Motion Control Unit
CS1W-MC221/421(-V1)

Analog voltage
(speed command)

Drive
OMNUC G5

Speed Control Mode

Speed Command Scale

+ You can change the relation between the speed command and the rotation speed by setting the

Motor
(Pn302) OMNUC G5
r/min AV
14 OREF
> jz — —
150 AGND i

Parameters Requiring Settings

FEIEE e Parameter name Explanation Reference
number
PRO0O Reference direction Sele_ct the_ rela_tlon_ between the reference command and the P82
rotation direction in the motor.

Pn001 Control Mode Selection Select the control mode. p.8-2

PN300 Command Speed Select the speed command input method. P 8-25
Selection
Speed Command Set the method for designating the forward or reverse

Pn301 S . . p.8-25
Direction Selection direction for the speed command.

Pn302 Speed Command Scale | Set the input gain for the analog speed command input. P.8-27
Analog Speed Command | Inverts the polarity of the analogue speed command.

Pn303 Rotation Direction p.8-27
Switching

Pn312 Soft Start Acceleration Set the acceleration time for internally set speed control. Set P 8-28
Time the time until 1,000 r/min is reached. '
Soft Start Deceleration Set the deceleration time for internally set speed control. Set

Pn313 . . : s P.8-29
Time the time until 1,000 r/min is reached.

Pn314 S-curve Acceleration/ Set the S-curve time in the time width centered on the P 8-29

Deceleration Time Setting

inflection points for acceleration and deceleration.

S5-7
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5-2 Speed Control

I Control Mode Selection (Pn001)

Select the speed control (Set values: 1=Speed control, 3=Switching between position and
speed control or 5=Switching between speed control and torque control).

I Analog Speed Command Input Process (Pn300, Pn301, Pn302, Pn303)

Convert the voltage input by an analog input to a speed command to control the motor.

Parameter Parameter name Explanation Setting Unit
number range
Select the speed command input method.
0: Analog torque command
Command Speed | 1: No. 1 to 4 internally set speed
Pn300 Selection 2: No. 1 to 3 internally set speed, Oto3 -
analog torque command
3: No. 1 to 8 internally set speed
Select the method for designating
the direction for the speed
command.
0: Use the sign of the speed
Speed Command command
Pn301 Direction Example: +: Forward Oorl -
Selection —: Reverse
1: Use the speed command sign
selection (VSIGN)
Example: OFF: Forward
ON: Reverse
Pn302 Speed Command | Set the input gain. for the analog 10 to 2000 (rmin)V
Scale speed command input.
Set to reverse the polarity of the
speed command input.
0: The rotation direction is controlled
by the voltage of the analog speed
Analog Speed command (REF).
Command Positive voltage: Forward
Pn303 Rotation Direction Negative voltage: Reverse Oorl -
Switching 1: The rotation direction is controlled

by the voltage of the analog speed
command (REF).

Positive voltage: Reverse
Negative voltage: Forward

The conversion of analog speed command is explained below.
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5-8

H

3POJ\ |021U0D diseq



H

Basic Control Mode

5-2 Speed Control

5-9

Analog
Speed Speed Speed
Command | Command | Command Analog speed command Speed .
L . . Conversion
Spee.d Direction | Rotation command sign command raph
Selection | Selection | Direction (REF) selection | direction™ grap
(Pn300) | (Pn301) | Switching (VSIGN)
(Pn303)
Forward
+ Voltage (0 to 10 V) direction
0 Figure A
Reverse
- Voltage (-10 to 0 V) direction
0 Not affected
Reverse
+ Voltage (0 to 10 V) direction
0 1 " Figure B
Forwar
- Voltage (-10to 0 V) direction
+ Voltage (0 to 10 V) OFF Forward
Not - Voltage (-10 to 0 V) direction
1 Figure C
affected | + voltage (0 to 10 V) on Reverse
direction

- Voltage (-10to 0 V)

*1. The motor rotation direction (CW, CCW) specified by the command direction is determined
by the setting of Pn000.
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5-2 Speed Control

Example) When Speed Command Scale (Pn302) = 500

| Speed limit value = Speed Command Scale (Pn302) x input voltage

" FgweA! ' o FigueB |
| Speed command Speed command
5000 |ooooooeoeoe . T B  — 5000 |
| H
3000 [-errrnes — 3000
-10 -6 P : 6 10 |
| ‘ | 6 10 -10 -6 ’ {Input voltage
Input voltage | : : |
A S 7 S -3000 —3000 }----meeeee-
I \ |
i_ ----------------------- -5000 L —5000Q f---oeeeeaeeeeee
—- - - - - - - - _ - - - - —-
! Speed command Speed command Figure C—!
......................... 5000
I
]800 |
! _10 _6 6 10 _10; —6 ; : 6 ; 10 |
Input voltage  Input voltage
. VA ~3000N |
S | 5000 N\
|
VSIGN OFF VSIGN ON
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5-10

H

3POJ\ |021U0D diseq



H

Basic Control Mode

5-2 Speed Control

I Speed Command Acceleration/Deceleration Setting Function (Pn312, Pn313, Pn314)

With a step speed command, you can change the speed command based on this setting to
reduce the shock caused by change in acceleration.

Parameter Parameter . Setting .
Explanation Unit
number name range

Pn312 Soft Start_ _ Sgt the acceleration time foraccelera.tlon PrOCess | o+ 10000 m_s/(l,OOO r/
Acceleration Time | with respect to the speed command input. min)

Pn313 Soft Start_ _ S_et the deceleration processing deceleration 0 to 10000 m_s/(l,OOO r/
Deceleration Time | time for speed command inputs. min)

Pn314 S-curve Accelgraﬂon/ . Set the S.-cur\./e acceleration/ 0 to 1000 ms
Deceleration Time Setting | deceleration time.

Soft Start Acceleration Time (Pn312), Soft Start Deceleration Time (Pn313)

If a step speed command is input, set in Soft Start Acceleration Time (Pn312) the time needed
for the speed command to reach 1,000 r/min. Also set in Soft Start Deceleration Time (Pn313)
the time needed for the speed command to reach O r/min from 1,000 r/min.

Soft start acceleration time [ms] = V¢/1,000 x Pn312 x 1 ms
Soft start deceleration time [ms] = Vc/1,000 x Pn313 x 1 ms

A speed command that is input in steps A speed command after the
Speed [r/min] x - acceleration/deceleration processing

1000 r/min

)
1

1

|

|

|

|

|

|

1
—
|

-
I

— « 5 Time
Pn312x1 ms Pn313x1 ms

S-curve Acceleration/Deceleration Time Setting (Pn314)

Set the S-curve time in the time width centered on the inflection points in acceleration/deceleration relative to the
acceleration or deceleration time set in Soft Start Acceleration Time (Pn312) or Soft Start Deceleration Time (Pn313).

ta=Vc/1,000 x Pn312 x 1 ms
td =Vc/1,000 x Pn313 x 1 ms
ts=Pn314x1ms

Set an appropriate time so that ta > ts and td > ts are satisfied.

Speed [r/min s
TSrget [speec} — A speed command after the
(Ve) acceleration/deceleration processing

Time

A

Y__

td
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5-2 Speed Control

Related Functions

G I Parameter name Explanation Reference
number
Pn315 Zero Speed Designation | Set the zero speed designation. P 8-30
Selection
Pn316 POS|_t|on Lock Level Set_the threshold for transition to the servo lock state under P 8-31
Setting position control.
Set the detection threshold for the motor rotation speed
Speed Conformit detection output. If the difference between the speed
Pn435 peed y command and motor speed is within the set threshold, a P.8-44
Detection Range . . .
motor rotation speed detection output is output.
This setting has a hysteresis of 10 r/min for detection.
Set the detection threshold for speed reached output. A
Rotation Speed for Motor | speed reached output is output when the motor speed
Pn436 . . P.8-44
Rotation Detection exceeds the set value.
This setting has a hysteresis of 10 r/min for detection.
Pn422 Analog Input 1 Offset Set the analog input 1 offset. P.8-40
Pn423 Analog Input 1 Filter Time | Set the filter for analog input 1. P 8-41

Constant

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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5-2 Speed Control

Parameter Block Diagram for Speed Control Mode
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5-3 Torque Control

5-3 Torque Control

Outline of Operation

Controller

Analog voltage

(analog voltage output type) (torque command)

*None of OMRON
controllers is a torque
command voltage
output type.

Drive
OMNUC G5

Torgue Control Mode

Torque Command Scale

Torque control is performed based on the torque command specified by the analog voltage. In
addition to the torque command, torque control also requires a speed limit input to prevent the
motor rotation speed from becoming excessively high.

(Pn319)
TREF1 Motor
- 14 NLIM —» | Torque OMNUC G5
15 O AGND W
16 O TREF2 4
- —
17 O AGND

|E| Precautions for Correct Use

the speed corresponding

to the analog torque command.

+ If the motor speed is limited by the speed limit, the motor speed will be limited and will not reach

Parameters Requiring Settings

G I Parameter name Explanation Reference
number

Pn001 Control Mode Selection Select the control mode. p.8-2
Torque Command/Speed | Select the input location for the torque command and speed

Pn317 . : S p.8-31
Limit Selection limit.

Pn318 Tc_Jrqug Command Select the rotation direction of the torque command. P 8-32
Direction Selection

Pn319 Torqgue Command Scale | Set the input gain for analog torque command input. P.8-34
Analog Torque Command | Reverse the polarity of the torque command input.

Pn320 Rotation Direction P.8-34
Switching

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Basic Control Mode

5-3 Torque Control

I Control Mode Selection (Pn001)

Select the torque control (Set values: 2=Torque control, 4=Switching between Position control
and Torque control or 5=Switching between Speed control and torque control).

I Analog Torque Command Input Process (Pn317, Pn318, Pn319, Pn320)

Convert the voltage input by an analog input to a torque command to control the motor.

5-15

Parameter Parameter name Explanation Setting Unit
number range
Select the input location for the torque
command and speed limit value.
0: Torque command: Analog input 1
Torque speed limit: Pn321
Pn317 Command/Speed . P ) ] . Oto2 -
- - 1: Torgue command: Analog input 2
Limit Selection . .
speed limit: Analog input 1
2: Torque command: Analog input 1
speed limit: Pn321, Pn322
Select the method for selecting the
Torque Command | .~ " .
oo direction for the torque command.
Pn318 Direction . . Oorl -
Selection 0: Use the sign
1: Use TVSIGN
Pn319 Torque Command | Set the mp_ut gain for analog torque 10 t0 100 0.1 V/100%
Scale command input.
Analog Torque Reverse the polarity of the torque
Command command input.
Pn320 Rotation Direction | O: Forward operation Oorl -
Switching 1: Reverse operation
The conversion of analog torque command is explained below.
Analog
Torque
Torque Torque Torque
Command/
Command | Command | Analogtorque | command Torque .
Speed . . . . Conversion
Limit Direction Rotation command sign command raph
Selection Selection Direction (TREF) selection direction*! grap
(Pn317) (Pn318) Switching (TSIGN)
(Pn320)
Forward
+Voltage (0to 10 V) direction
0 Figure A
-Voltage (-10to 0 V) R_ever_se
Not direction
0 affected
Reverse
+Voltage (0to 10 V) direction
0 1 Figure B
Forward
-Voltage (-10to 0 V) direction
OFE F_orwz_ard
direction )
1 Not affected | Not affected Figure C
Reverse
ON N
direction

by the setting of Pn00O.

*1. The motor rotation direction (CW, CCW) specified by the command direction is determined

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-3 Torque Control

Example) When the torque command scale is 30

Torque command = 100 x Input voltage / (Torque Command Scale (Pn319) x 0.1)

[ ) B ) B R ) B ) B T
! Torque command Figure A Torque command Figure B
333 [y : P N 333 |
200 f———— | N 200
| : P i | |
| | |
I ! I
| : [ H | . 1
' -10] 6| 6 10 -10 -6 6 10
: | Input voltage | iInput voltage
E | 1 H | E |
L ~200 —200|———— |
E I \ g |
LT I |
—- - - - - - _ - _ - _ - _ - _
! Torque command Torque command Figure C—!
i 333
! N 200 /)
| l '
: I I ;
: | | : :
' -10 -6 6 10 110 .
Input voltage ¢ Input voltage
I
TSIGN OFF TSIGN ON
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Basic Control Mode

5-3 Torque Control

Related Functions

RIS Parameter name Explanation Reference
number

Zero Speed Set the zero speed designation function.

Pn315 Designation P.8-30
Selection

. Set the speed limit value applicable during torque control.

Pn321 Spe_ed Limit Value During torque control, the speed is controlled so as notto | P.8-34

Setting L
exceed the level set by the speed limit value.

Reverse Direction | Set this if you want to change the speed limit value

Pn322 Speed Limit Value | depending on whether the direction is forward or reverse. | P.8-34
Setting

PRa22 Analog Input 1 Set the offset for analog input 1. P 8-40
Offset
Analog Input 1 Set the filter for analog input 1.

Pn423 Filter Time P.8-41
Constant

Pn425 Analog Input 2 Set the offset for analog input 2. P g-41
Offset
Analog Input 2 Set the filter for analog input 2.

Pn426 Filter Time P.8-41
Constant

5-17
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5-3 Torque Control

Parameter Block Diagram for Torque Control Mode
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Basic Control Mode

5-4 Internally Set Speed Control

5-4

Internally Set Speed Control

Outline of Operation

+ Performs motor speed control using the speeds set in the No. 1 to 8 Internally Speed Settings.
+ Select the internally set speed using Internally Set Speed Selections 1 to 3 of the control input

terminals (VSEL1: CN-1 to 33 pins, VSEL2: CN-1 to 30 pins, VSEL3: CN-1 to 28 pins).

Controller

* Internally set

Drive
OMNUC G5

Internally set speed control

speed control can |Speed selection command O VSEL1 No. 1 to 8 Internally Motor
B
OMNUC G5

be execut.eq using VSEL2 Set Speed /_Wr_u

only the digital 1/0 —»| (Pn304to311) |—#=

signals. VSEL3
Parameters Requiring Settings

Parameter Parameter name Explanation Reference

number

PROO1 Control Mode Selection Select the c_ontrol mode for internally set speed control. P g-2
(Set values: 1, 3 and 5)
PR300 Command Speed Select the speed command input method. P 8-25
Selection
Pn304 No. 1 Internally Set Speed | Set the internally set speeds (r/min).
The settings can be made from -20,000 to 20,000 r/min. Be
Pn305 No. 2 Internally Set Speed sure to set the speeds within the allowable range of
Pn306 No. 3 Internally Set Speed | rotation speed of the motor.
Pn307 No. 4 Internally Set Speed
P.8-27

Pn308 No. 5 Internally Set Speed
Pn309 No. 6 Internally Set Speed
Pn310 No. 7 Internally Set Speed
Pn311 No. 8 Internally Set Speed

5-19
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5-4 Internally Set Speed Control

I Selecting the Internally Set Speeds

The following tables show the internally set speeds that are set with VSEL1, VSEL2 and

VSEL3 (internally set speed selection 1, 2 and 3).

Pn300 =1
Number VSEL1 VSEL2 VSEL3 Set speed
0 OFF OFF Disabled Pn304
1 ON OFF Disabled Pn305
2 OFF ON Disabled Pn306
3 ON ON Disabled Pn307
Pn300 =2
Number VSEL1 VSEL2 VSEL3 Set speed
0 OFF OFF Disabled Pn304
1 ON OFF Disabled Pn305
2 OFF ON Disabled Pn306
3 ON ON Disabled *1
*1. The mode will be analog speed control.
Input the proper current to REF.
Pn300 =3
Number VSEL1 VSEL2 VSEL3 Set speed
0 OFF OFF OFF Pn304
1 ON OFF OFF Pn305
2 OFF ON OFF Pn306
3 ON ON OFF Pn307
4 OFF OFF ON Pn308
5 ON OFF ON Pn309
6 OFF ON ON Pn310
7 ON ON ON Pn311

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Basic Control Mode

5-4 Internally Set Speed Control

5-21

I Operation Example

+ Internally set speed control with 4 speed changes when Pn300 = 1

Operation command (RUN) —1 Servo ON
Zero speed designation (VZERQ) Top! Drive —
Internally set speed selection 1 (VSELL |—'—
y set sp (VSELL) open | Close : Close [Open |
Internally set speed selection 2 (VSEL2) : i Close : Close :
; Open ' Open ! - -
Speed
(*1)

*1. The acceleration time, deceleration time, and S-curve acceleration/deceleration time can be set using
parameters (Pn312, Pn313, and Pn314).

EI Precautions for Correct Use

If more than one internally set speed selection signals are changed at the same time (e.g., as

when changing from speed 2 to speed 3), the internally set speed selection signals between

them may be temporarily selected. (For example, speed 1 or speed 4 may be temporarily

selected.)

Observe the following precautions if an acceleration time or deceleration time of 0 or close to

0 is used, if the sign of the internally set speed command changes, or if the change in the

internally set speed command is large. Any of these may cause a sudden change in the

internally set speed command.

1) Do not change between more than one internally set speed signal at the same time.

2) Set soft start acceleration and soft start deceleration and change the speed gradually (i.e.,
do not change the speed suddenly).

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-4 Internally Set Speed Control

I Internal Speed Command (Pn304 to 311)

Control the motor speed according to the internal speed command value set by a parameter.
The internally set speed becomes valid when the setting of Speed Setting Internal/External
Switching is 1 to 3.
Up to 8 internally set speeds can be set.

P;\;&::Pbe;re | Parameter name Explanation Srt;tr;cgneg U
Pn304 gséiclinternally Set | Set the speed 1 internally set speed. 22000%%0 to /min
Pn305 ggéiollnternally Set | Set the speed 2 internally set speed. 22000%%0 to min
Pn306 gg.eg(;nternally Set | Set the speed 3 internally set speed. 22000%%0 to min
Pn307 ggégénternally Set | Set the speed 4 internally set speed. 22000%%0 to /min
Pn308 ggégollnternally Set | Set the speed 5 internally set speed. 22000%%0 to min
Pn309 gg.egénternally Set | Set the speed 6 internally set speed. 22000(2)(()30 to min
Pn310 ggézclinternally Set | Set the speed 7 internally set speed. 22000%%0 to min
Pn311 ggégémema”y Set | Set the speed 8 internally set speed. -220%%%0 o [,

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Basic Control Mode

5-5 Switching Control

5-5 Switching Control

Outline of Operation

+ This function controls the motor by switching between two control modes via external inputs.
+ The control mode switching is performed by the control mode switching input (TVSEL: CN-1 pin

32).
Drive
Controller OMNUC G5
Analog voltage (speed command)| Switching control (Example of switching
between position control and speed control)
14 O REF
= Speed control Motor
15QAGND OMNUC G5
Pulse train 30 4+CW
JUUUUL wbeew o T
- Position control ;
50+CCW i
6 O-CCW
B 32 OTVSEL oo |
Parameters Requiring Settings
Parameter Parameter name Explanation Reference
number
PROOL Control Mode Selection Select control mode for switching control. P g2
(Set values: 3, 4 and 5)

I Control Mode Selected by TVSEL (Control Mode Switching Input)

+ The following table shows the relation between TVSEL (control mode switching input) and the
control mode selected.

Control Mode TVSEL
Selection (Pn001)
Setﬂng OFF ON
3 Position control Speed control
4 Position control Torque control
5 Speed control Torque control

Note. Use caution when switching control mode. Operation may change suddenly depending on the
control mode settings.
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5-5 Switching Control

I Operation Example

Position and Speed Control Switching Example (Pn001 = 3)

—~+——+=10 ms or more
ON —
Control mode |
switching input (TVSEL) OFF
+V
Speed command input (REF) ‘
-V
—~——+=10 ms or more
| 4 ON |
Pulse comman OFF
Positioning completion output (INP)  ON
Motor rotation speed detection OFF | | |

output (TGON)
+r/min

Motor operation

—r/min

¢+ There is a maximum delay of 10 ms in reading the input signal.

+ When switching from speed control to position control, turn OFF the control mode switching input
(TVSEL) and wait at least 10 ms after the positioning completion output (INP) turns ON before
inputting the pulse command. The pulses input before INP turns ON will be ignored.

¢+ The shaded areas for the positioning completion output (INP) in the time chart show that the signal
is turned ON as the motor rotation speed detection output (TGON). (The meaning of the signal
depends on the control mode.)

Position and Torgue Control Switching Example (Pn001 = 4)

ON
Control mode ‘

—tt

——10 ms or more

switching input (TVSEL) OFF

[

(Forward)

10 ms or more —=——+=(Reverse)

Y

\

+V ‘

Torque command input (TREF) ‘
-V

ON

Pulse command ‘
OFF

Positioning completion ON ’
output (INP) OFF
+r/min ‘

Motor operation ‘
—r/min

+ This time chart shows an example of torque thrust.

A
Crash

+ There is a maximum delay of 10 ms in reading the input signal.

+ When switching from torque control to position control, turn OFF the control mode switching input
(TVSEL) and wait at least 10 ms after the positioning completion output (INP) turns ON before
inputting the pulse command. The pulses input before INP turns ON will be ignored.
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Basic Control Mode

5-5 Switching Control

Speed and Torque Control Switching Example (Pn001 = 5)

Control mode switching ~ ON ‘

input (TVSEL) OFF
+V g
Speed command input (REF)
-V
+V
Torque command input (TREF) |
-V
+r/min A
--------- wl
T T L2
Motor operatton = @ ——7-———F—"— b — " 1
P Torque Control Mode \ \
—r/min

*1. Deceleration for the torque command.

*2. Deceleration due to load inertia energy and load friction torque.

¢+ There is a maximum delay of 10 ms in reading the input signal.

+ Motor operation in torque control changes according to the motor load conditions (e.g., friction,
external power, inertia). Take safety measures on the machine side to prevent motor runaway.

+ Adjust the torque command using Analog Input 2 Offset (Pn425) and Analog Input 2 Filter Time
Constant (Pn426) because the torque command input is analog input 2.

Related Functions

Refer to the related functions for each control mode.
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5-6 Fully-closed Control

5-6 Fully-closed Control

Outline of Operation

+ An externally provided encoder is used to directly detect the position of the control target and
feedback the detected machine position to perform position control. This way, controls can be
performed without being affected by ball screw error, temperature changes, etc. You can achieve
highly accurate positioning by configuring a fully-closed control system.

Controller Drive
pulse train output type OMNUC G5
Position Control Unit
CJ1IW-NC113/133 CN1 Fully-closed Control Mode Motor
CJ1W-NC213/233 44 +CWLD Electronic gear OMNUC G5
CJ1W-NC214/414 45 _CWLD (Pn008 to Pn010) TN YV

CJ1W-NC234/434 Pulse train

CJ1W-NC413/433 M% +CCWLD g, | Numerator |
CS1W-NC113/133 47 | 0| ~CcCWLD Denominator

CS1W-NC213/233 [———————»

1
I
CS1W-NC413/433 3G W |
CPU Unit with built-in 4 -CW :
pulse I1/10 129 5 +CCW CN4 |
CJIM-CPU21/22/23 K] |
_ EXS
CP1H-X/XA/Y 6]Q -CCW * |
CP1L-M/L External Encoder Dividing Ratio —EXS :
(Pn324 to Pn325) +EXA v
_EXA (I;’ositio_n
Numerator etection External
Denominator +EXB encoder
-EXB
+EXZ
-EXZ

|E| Precautions for Correct Use

You cannot connect an external encoder with absolute encoder specifications.
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5-6 Fully-closed Control

5-27

I Setting Procedure for Fully-closed Control

1. Set the Control Mode Selection (Pn001) to 6.

2. Setthe Encoder Output Direction Switching Selection (Pn012) to 2 or 3. For details on encoder dividing
function, refer to "6-5 Encoder Dividing Function" (P.6-14).

3. Set the Electronic Gear Integer Setting (Pn008) to 0, and set the Electronic Gear Ratio Numerator 1
(Pn009) and Electronic Gear Ratio Denominator (Pn010).

For fully-closed control, the command pulse or external encoder input is used as the reference. If the
gear ratio (Pn009 and Pn010) is set to 1/1, one command pulse or one input pulse from the external
encoder will determine the travel distance.

Example: Using an External Encoder with a Resolution of 0.1 um

+ If the gear ratio (Pn009 and Pn010) is set to 1/1 and a command of 100 pulses is applied to the
Servo Drive, a positioning operation of 10 um will be performed for the external encoder.

100 command units x 1/1 (gear ratio) x 0.1 um = 10 um

+ If the gear ratio (Pn009 and Pn010) is set to 1/2 and a command of 200 pulses is applied to the
Servo Drive, a positioning operation of 10 um will be performed for the external encoder.
200 command units x 1/2 (gear ratio) x 0.1 um = 10 um

4, Set the External Feedback Pulse Dividing Ratio (Pn324 and Pn325) according to information in "
External Feedback Pulse Dividing Ratio Setting (Pn324, Pn325)" (P. 5-33).

5. Set the Internal/External Feedback Pulse Error Counter Overflow Level (Pn328) and Internal/External
Feedback Pulse Error Counter Reset (Pn329) according to information in " External Feedback Pulse
Error Setting (Pn328, Pn329)" (P. 5-34).
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5-6 Fully-closed Control

Parameters Requiring Settings

Gl Parameter name Explanation Reference
number

Rotation Direction Set the relation between the command direction and the

Pn000 o . o P.8-1
Switching motor rotation direction.

Pn001 Control Mode Selection Select the control mode. P.8-2

PRO0S Comm_and Pulse Input Select the command pulse input. P 8-3
Selection
Command Pulse Rotation Set the count direction for the command pulse input.

Pn006 Co o . P.8-3
Direction Switching Selection

PRO07 Comm_and Pulse Mode Set the count method for the command pulse input. P g4
Selection
Electronic Gear Integer Set the number of command pulses corresponding to 1

Pn008 . . P.8-5
Setting motor rotation.
Electronic Gear Ratio Set the numerator of the electronic gear ratio for the

Pn009 . P.8-5
Numerator 1 command pulse input.
Electronic Gear Ratio Use this parameter to set the denominator of the

Pn010 . . . . P.8-6
Denominator electronic gear ratio for the command pulse input.
Encoder Dividing Set the number of phase A and phase B output pulses,

Pn011 . . P.8-6
Numerator respectively per motor rotation.
Encoder Output Direction | Select the phase B logic for pulse regeneration output and

Pn012 - . P.8-6
Switching Selection the output source.

Pn323 External Fet_edback Pulse Select the external encoder type. P 8-34
Type Selection

Pn324 Egt_er_nal Feedback Pulse Set the numerator of the external encoder divider setting. P 8-35
Dividing Numerator

Pn325 Egt_er_nal Feedbgck Pulse Set_the denominator of the external encoder divider P 8-35
Dividing Denominator setting.

PN326 Egterr_lal Fee_dba_ck Pulse Set the polarity of the external encoder feedback pulse. P 8-35
Direction Switching
External Feedback Pulse Set whether to enable or disable the disconnection

Pn327 Phase-Z Setting detection function of phase Z when a 90° phase difference | P.8-36

output type external encoder is used.

Internal/External Feedback | Set the threshold of A250 "internal/external feedback

Pn328 Pulse Error Counter pulse error counter overflow" in the command unit. P.8-36
Overflow Level
Internal/External Feedback | The hybrid error becomes 0 every time the motor rotates

Pn329 P.8-36
Pulse Error Counter Reset | by the set value.
Encoder Dividing Set the denominator when the number of pulses per motor

Pn503 . o Co . P.8-47
Denominator rotation in pulse regeneration is not an integer.

PR620 External Encoder Phase-Z | Set the external encoder phase-Z output width. P 8-63

Setting
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5-6 Fully-closed Control

I Rotation Direction Switching (Pn000)

Set the relation between the command direction and the motor rotation direction.

0: A forward direction command sets the direction to CW as viewed from the shaft end

1. A forward direction command sets the direction to CCW as viewed from the shaft end
Take note that if Pn000 = 1, the scale count direction becomes opposite to the count direction
used for monitoring the total external encoder feedback pulses, etc.

I Control Mode Selection (Pn001)

Select the fully-closed control (set value: 6).

I Command Pulse Input Process (Pn005, Pn006, Pn007)

Position command input terminals are classified into the input 1 system (+CW, -CW, +CCW, -
CCW) and input 2 system (+CWLD, -CWLD, +CCWLD, -CCWLD).

If the position command output is a line-driver output, set input 2. If it is an open collector
output, set input 1. Although input 2 can also be used for a line-driver output, the allowable

maximum input frequency will become lower than when input 1 is selected.

Parameter
number

Parameter name

Explanation

Setting
range

Unit

Pn005

Command Pulse
Input Selection

Select the command pulse input

terminal.

When using a Servo Relay Unit cable,

set to 0 (photocoupler input).

0: Photocoupler input
(+CW, -CW, +CCW, -CCW)

1: Input for line driver only
(+CWLD, -CWLD, +CCWLD,
-CCWLD)

Qorl

Pn006

Command Pulse
Rotation Direction
Switching
Selection

Set the count direction for the

command pulse input.

0: Command pulse, forward
direction

1: Command pulse, reverse
direction

Oorl

Pn007

Command Pulse
Mode Selection

Set the count method for the

command pulse input.

0: 90° phase difference (A/B) signal
input

1: Forward/reverse pulse

2: 90° phase difference (A/B) signal
input

3: Feed pulse/direction signal

Oto3

+ For information on the settings for command pulse rotation direction and command pulse mode,
refer to "5-1 Position Control"(P.5-1).

OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-6 Fully-closed Control

I Electronic Gear Function (Pn008, Pn009, Pn010)

This function sets the position command for the position control part a value calculated by
multiplying the pulse command input from the Host Controller with the set electronic gear ratio.

Parameter Parameter name Explanation Setting Unit
number range
PRO0S Electronic G_ear Set the number of command p_ulses 0 to 220 Pulse
Integer Setting corresponding to 1 motor rotation.
Electronic Gear Set the numerator of the electronic
Pn009 Ratio Numerator 1 | gear ratio for the command pulse 0 to 230 -
input.
Electronic Gear Set the denominator of the electronic
Pn010 Ratio gear ratio for the command pulse 1to 230 -

Denominator

input.

+ For details on the electronic gear function, refer to "6-4 Electronic Gear Function"(P.6-10).
+ For fully-closed control, set the Electronic Gear Integer Setting (Pn008) to 0, and set the Electronic

Gear Ratio Numerator 1 (Pn009) and Electronic Gear Ratio Denominator (Pn010).

I Encoder Dividing Function (Pn011, Pn012, Pn503)

The number of pulses can be set for the encoder signals output from the drive.

Parameter

Setting

Parameter name Explanation Unit
number range
Encoder Dividing | Set the number of phase A and
Pn011 Numerator phase B output pulses, respectively | 1 to 262144 | Pulse/r
per motor rotation.
Encoder Output Select the phase B logic for pulse
Direction regeneration output and the output
Switching source. For fully-closed control,
Selection select an external encoder for the
output source.
Set Output Phase B
Pn012 value source logic |0t03 -
0 Non-reverse
Encoder
1 Reverse
2 External Non-reverse
3 encoder Reverse
Encoder Dividing | When the number of output pulse per
Denominator rotation is not an integer, you can set
a dividing ratio by setting the set 0 and
Pn503 value here to a number other than 0, 1 to 262144

and using Pn011 as the dividing
numerator and Pn503 as the dividing
denominator.

+ For details on encoder dividing function, refer to "6-5 Encoder Dividing Function"(P.6-14).
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5-6 Fully-closed Control

I External Feedback Pulse Type Selection (Pn323, Pn326)

Set the external encoder output type and direction.

Parameter Parameter name Explanation Setting Unit
number range
External Select the type of the external encoder to be
Feedback Pulse used.
Type Selection
Set value External encoder type
0 90° phase difference output
Pn323 type 0to2 -
1 Incremental encoder with serial
communications
2 Reserved (Do not use this
setting.)
External If the count directions of the external encoder
Feedback Pulse feedback pulse and the encoder total
Pn326 Direction feedback pulses do not match, reverse the Oori
Switching external encoder feedback pulse direction in
this setting.
0: Not reversed, 1: Reversed

5-31
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5-6 Fully-closed Control

The corresponding external encoders for each output type are given in the following table.

Pn323 . . .
Corresponding external encoder Maximum input
set External encoder type 2
examples frequency *
value
0 90° phase difference 90° phase difference output type external | 0 to 4 Mpps
output type™? encoder (After x 4)
Incremental encoder with | Sony Manufacturing Systems Corporation
1 serial communications SR75, SR85 0 to 400 Mpps
2 Reserved (Do not use this setting.)

*1. These are the directions in which the Servo Drive counts the pulses from a 90°phase difference output
type external encoder.

Count-down direction Count-up direction
: ; ; Pt : ; ; Pt
I S S
EXA : b L EXA J—_‘ :
EXB r — EXB — | L
i t2 1 : t2 ;
e—=—>! PR NN
EXB is 90° ahead of EXA. EXB is 90° behind EXA.
t1>0.25 ps t1>0.25 ps
t2>1.0 us t2>1.0 us

*2. These are the feedback speeds from the external encoder at which Servo Drive can respond.
Check the external encoder operation manual for its maximum output frequency.
For example, the maximum speed when an external encoder with a resolution of 0.01 um is used for
the serial communication type is 0.01 um x (400 x 108) pps = 4.00 m/s.
An overspeed error protection is generated, however, if the motor shaft rotation speed exceeds the
maximum speed.

|E| Precautions for Correct Use

+ For the external encoder connection direction, set the rotation direction so that count-up occurs
when the motor shaft is rotating counterclockwise, and count-down occurs when the motor shaft
is rotating clockwise. If the connection direction cannot be selected due to installation conditions,
etc., the count direction can be reversed using External Feedback Pulse Direction Switching
(Pn326).

¢+ Take note that if Pn000 = 1, the encoder count direction becomes opposite to the count direction
used for monitoring the total external encoder feedback pulses, etc.

If Pn000 = 0, the count direction matches the count direction for monitoring.

+ Even when the speed command is within the Drive’s speed command range, an acceleration error
will occur if the speed command exceeds the maximum speed of motor shaft rotation.

+ To confirm that the installation direction is correct, use the front-panel monitor or the CX-Drive
monitor function to check the counting direction of the total external encoder feedback pulses and
the total encoder feedback pulses. If the counting directions are the same, the connections are
correct.
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5-6 Fully-closed Control

I External Feedback Pulse Dividing Ratio Setting (Pn324, Pn325)

Set the dividing ratio for the encoder resolution and external encoder resolution.

Parameter Setting

Parameter name Explanation

Unit
number range

Set the numerator of the external

External Feedback | encoder divider setting. Normally, set the
Pn324 Pulse Dividing number of encoder output pulses per 0 to 220 -
Numerator motor rotation. If the set value is 0, the
encoder resolution is set automatically.

Set the denominator of the external
encoder divider setting. Normally, set the
number of external encoder output
pulses per motor rotation.

External Feedback
Pn325 Pulse Dividing
Denominator

1to 220 -

Check the number of encoder feedback pulses and the number of external encoder output
pulses per motor rotation, and set External Feedback Pulse Dividing Numerator (Pn324) and
External Feedback Pulse Dividing Denominator (Pn325) so that the following formula works
out.

Pn324 Number of encoder output pulses per motor rotation

Pn325 Number of external encoder output pulses per motor rotation

If this divider setting is wrong, there will be deviations between the position calculated from
encoder pulses and the position calculated from external encoder. If the movement distance
is long, these deviations accumulate and cause an internal/external feedback pulse error
counter overflow level error.

B Setting Examples

+ Ball screw pitch: 10 mm
+ External encoder resolution: 0.1 pm
+ Encoder resolution: 20 bits

Servomotor

encoder resolution: 20 bits/rotation 1 Rotation

10 mm
» Ball s_crew
Ball screw pitch 10 mm

Encoder Output Pulses per Motor Rotation (Pn324) \— External encoder

5-33

20 bits = 1,048,576 resolution: 0.1 ym

External Encoder Output Pulse Per Motor Rotation (Pn325)
10 [mm] /0.1 [m/pulse] = 100,000 [pulses]

Pn324 Number of encoder output pulses per motor rotation 1,048,576

Pn325 Number of external encoder output pulses per motor rotation 100,000
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I External Feedback Pulse Error Setting (Pn328, Pn329)

The difference between the encoder position and external encoder position is detected, and if
the difference exceeds the value of Internal/External Feedback Pulse Error Counter Overflow
Level (Pn328), an alarm will occur.

Parameter Parameter name Explanation Setting Unit
number range
Internal/External Setthe allowable difference (hybrid error)
Feedback Pulse between the encoder-detected position 27 Command
Pn328 " 1to2 .
Error Counter and external encoder-detected position units
Overflow Level in command units.
Internal/External The hybrid error becomes 0 every time
Pn329 Feedback Pulse the motor.rotates by thg set va.lue. If the 0 to 100 Rotations
Error Counter set value is 0, the hybrid error is not
Reset cleared.

Pn329: Internal/External Feedback Pulse Error Counter Reset

Every time the motor rotates for the amount set by Pn329, the internal/external feedback pulse
error is cleared.

This function can be used when there is deviation between the position calculated from
encoder pulses and the position calculated from external encoder due to slipping, etc, and
internal/external feedback pulse errors accumulate.

Amount of internal/external feedback pulse error
[command unit]

A

Error detected

| Pn328 Internal/External Feedback Pulse Error Counter Overflow Level

Cleared to 0 Cleared to O

]
‘, ‘ |

- P -———— P Number of motor
Pn329 ! Pn329 | Pn329 ! rotations [rotations]

Internal/External Feedback Internal/External Feedback Internal/External Feedback
Pulse Error Counter Reset ' Pulse Error Counter Reset ' Pulse Error Counter Reset !

|E| Precautions for Correct Use

+ An internal/external feedback pulse error counter overflow level error occurs when the external
encoder is abnormal, connection is wrong, or connection point between the motor and load is
loose, among others. Accordingly, check these items when an alarm occurs.

+ Be sure to set an appropriate value for Internal/External Feedback Pulse Error Counter Reset
(Pn329). If an extremely small value is set, this function may not operate.

+ Take sufficient safety measures, such as installing limit sensors.
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Applied Functions
]

This chapter gives outline of applied functions such as damping control, electronic
gears, gain switching and disturbance observer, and explains the contents of

setting.

6-1 Damping CONtrol.........ccccceeeiiiiiiie e 6-1
Outline of OPEratiON ........uvviiiiieeee e e e 6-1
Parameters Requiring SettiNgS .......uuuveviiveeeeeiiiiiciiiiiieieeeeeeae e e e e e 6-2

6-2 Adaptive Filter........oiiiiiiii 6-5
Outline of OPEratiON ........uvviiiiieeee e e e 6-5
Parameters Requiring SettiNgS .......uuuvuriiieeeeeiiiiiciiiiiieieeeeeeeeeeee e 6-6
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(0] 0= = 1110} o IS 6-20
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6-8 Torque Limit.......ooooiiiiiiiiiiiiee e 6-32
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Parameters Requiring SettiNgS .......uuvvivieeeeiiiiiiiiiiiieiereeee e e e e e 6-32

6-9 Sequence /O Signal ......cccoooeeeiiiiiiiiiiie 6-35
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OMNUC G5-SERIES AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



Applied Functions
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6-1 Damping Control

6-1 Damping Control

Outline of Operation

If the tip of the mechanical unit vibrates, you can use the damping control function to reduce

vibration.
This is effective on vibration generated by a machine of low rigidity. The applicable frequencies

are from 1 to 200 Hz.
Since damping control is performed using position commands, it cannot be used with speed or

torque control.

<+—» The end vibrate:

Position Controller Servo Drive The damping

frequency changes
based on the position.

+—>

Movement
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Applied Functions

6-1 Damping Control

Parameters Requiring Settings

Parameter

Parameter name Explanation Reference
number

Set to the Position Control Mode or Fully-closed Control
Mode.

Control Mode 0: Position control

Pno01 Selection 3: First control mode for position/speed control P.8-2
4: First control mode for position/torque control

6: Fully-closed control

Select the damping filter switching mode according to the
condition of the unit.

Damping Filter 0: Damping filter 1 or 2 enabled

Selection 1: Switching by external input (DFSEL1)

2: Switching by external input (DFSEL1, DFSEL2)

3: Switching with command direction

Pn213 pP.8-21

Set damping frequency 1 to suppress vibration at the end of
the load in damping control. P.8-22
If the damping control function is not used, set 0.

Damping

Pn214 Frequency 1

When the Damping Frequency 1 (Pn214) is set, reduce the

. . tting if tor turation rs or incr th tting t
Damping Filter 1 setting if torque saturation occurs or increase the setting to

Pn215 Settin increase operation speed. Normally O is set. P.8-22
9 If the damping filter 1 is disabled, this parameter is also
disabled.

Pn216 Damping The function is the same with Pn214. P g8-22
Frequency 2

Pn217 Damplng Filter 2 The function is the same with Pn215. P 822
Setting

Pn218 Damping The function is the same with Pn214. P 8-23
Frequency 3

Pn219 Damplng Filter 3 The function is the same with Pn215. P 823
Setting

Pn220 Damping The function is the same with Pn214. P 823
Frequency 4

Pn221 Damping Filter 4 The function is the same with Pn215. P 823

Setting

EI Precautions for Correct Use

+ Stop operation before changing the parameters or switching with DFSEL.
+ Damping control may not function properly or the effect may not be apparent under the following

conditions.
Item Conditions under which the effect of damping control is inhibited
Control mode - Speed Control Mode or Torque Control Mode

- If forces other than position commands, such as external forces, cause vibration.
Load condition - If the damping frequency is outside the range of 1 to 200 Hz.
- If the ratio of the resonance frequency to anti-resonance frequency is large.
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6-1 Damping Control

I Operating Procedure

1. Adjust the position loop gain and speed loop gain.
Adjust Position Loop Gain (Pn100), Speed Loop Gain (Pnl101), Speed Loop Integral Time
Constant (Pn102) and Torque Command Filter Time Constant (Pn104).
If no problem occurs in realtime autotuning, you can continue to use the settings.

2. Measure the damping frequency at the tip of the mechanical unit.
Measure the damping frequency by using a measurement device such as a laser displacement
sensor, servo acceleration meter, or acceleration pick-up.
Set the damping frequency in one of Damping Frequency 1 to Damping Frequency 4 (1:
Pn214, 2: Pn216, 3: Pn218, 4: Pn220) according to the operation.
Also set the switching mode using Damping Filter Selection (Pn213).
If the measurement device cannot be used, use CX-Drive tracing function, and read the
residual damping frequency (Hz) from the position error waveform as shown in the following

figure.
+ The damping frequency in the figure is calculated with
Command <— Position error the following formula:
speed

Calculate the 1
damping frequency. f(Hz) = ——
ping frequency. (Hz) e
/\ /\ /\ /\ Since the parameter unit is 0.1 Hz:
(Pn214, Pn216, Pn218, Pn220) = 10 x f

+ Application example

Damping cycle T If the damping cycle is 100 ms or 20 ms, set 100 or
500 in the parameter so that the damping frequency
becomes 10 Hz or 50 Hz.

If vibration persists after setting the frequency, increase or decrease the damping frequency to
find the frequency at which vibration decreases.

3. Make the damping filter settings.
Make the damping filter settings (1: Pn215, 2: Pn217, 3: Pn219, 4: Pn221).
First, set to 0.
The stabilization time can be reduced by setting a large value; however, torque ripple will
increase at the command change point as shown in the following figure. Set a range that will
not cause torque saturation under actual operation conditions. The effects of vibration
suppression will be lost if torque saturation occurs.

Damping filter Damping filter setting is too large.
setting is appropriate.

J A

el
Torque command

«— Torque saturation

When the Damping Frequency 1 (Pn214) is set, reduce the setting if torque saturation occurs

or increase the setting to increase operation speed. Normally O is set.

If the damping filter 1 is enabled, use th