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Introduction

Introduction

Thank you for purchasing the Accurax G5. This user's manual explains how to install and wire
the Accurax G5, set parameters needed to operate the G5, 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 or
more knowledge) and also being qualified for one of the following:

+ Those in charge of introducing FA equipment

+ Those designing FA systems

+ Those managing FA sites

Notes

This manual contains the information you need to know to correctly use the Accurax G5 and
peripheral equipment.

Before using the Accurax G5, read through 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 the manual can be
referenced at any time.

Make sure this manual will also get to the end-user.
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Items Requiring Acknowledgment

Items 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

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

Failure caused by any use not intended for this product

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.

o

)
)

e

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 Document

Safety Precautions Document

BmSo that the Accurax G5 Servomotor and Servo Drive and peripheral equipment are used safely and correctly,
be sure to peruse this Safety Precautions document section and the main text before using the product in order
to learn all items you should know regarding the equipment as well as all safety information and precautions.

EMake an arrangement so that this manual also gets to the end-user of this product.
HAfter reading this manual, keep it with you at all times.

Explanation of Display

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

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

When an incorrect handling can lead to a dangerous
situation, which may result in death or serious injury
Or, when a serious property damage may occur

When an incorrect handling can lead to a dangerous
situation, which may result in a minor or moderate
injury, and when only a property damage may occur

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.

This symbol indicates an item you should perform or avoid in order to use the product
safely.

This symbol indicates an item you should perform or avoid in order to prevent
inoperative, malfunction or any negative effect on performance or function.

This symbol indicates an item that helps deepen your understanding of the product or
other useful tip.

Explanation of Symbols

Example of symbols

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).

® © P

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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For Safe Use of This Product

H|llustrations 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.

Be sure to ground the frame ground terminals of the driver and motor to 100 Q or less.
Electric shock may result.

Never touch the parts inside the driver.
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 product operation or burn damage may result.

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

Never modify the product.
Injury or equipment damage may result.

Install a stopping device on the machine side 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.

* Implement remedies 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.

>B BB EPEEPPG

Never drive the motor using an external drive source.
Fire may result.
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Do not place flammable materials near the motor, driver or Regeneration Resistor.
Fire may result.

Install the motor, driver and Regeneration Resistor to 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 descriptions 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 motor.
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.

> PP P

/\ Caution

Use the motor and driver in the specified combination.
Fire or equipment damage may result.

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 the rapid temperature change

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 product may receive vibration or impact directly

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

I Do not store or install the product in the following environment:

supplied or remain hot for a while even after the power supply is cut off. Never touch these
components.

: The driver radiator, Regeneration Resistor, motor, etc. may become hot while the power is
A burn injury may result.
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Storage and Transportation

/\ Caution

When transporting the product, do not hold it by the cables or motor shaft.
Injury or failure may result.

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

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

> BB
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Installation and Wiring

/\ Caution

Do not step on the product 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 driver and the inner surface of the control panel
or other equipment.
Fire or failure may result.

Do not apply strong impact on the motor shaft or driver.
Failure may result.

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

Securely tighten the unit 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 product is used in the following locations, provide sufficient shielding measures.
Location where noise generates due to static electricity, etc.

Location where a strong electric or magnetic field generates

Location where exposure to radioactivity may occur

Location where power supply lines are running nearby

Using the product 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.

>P> BPeBEREEPEPEREED>

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

/\ Caution

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

Before operating the product 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 when an excessive load inertia is installed.
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 driver fails, cut off the power supply to the driver on the power supply side.
Fire may result.

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

>R P
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10

Maintenance and Inspection

/\ Caution

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

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

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

> P>
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Location of Warning Label

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

Warning label display location

(R88D-KTA5L)

Instructions on Warning Label

P

DANGER

&7 RENARERATETICHICE
SRREOLORR-DETERRTICL

EFE R R AR ETRE

&
A FEBS Srmime, —mmptr T

Read fa manusi and bliow the salefy inslnictions before uss
Never kil b connect Protactve EathiPE) lemminal

Voltage

High

arae ERORhSY
BEEE geso.rasomeersnsg
e ELEYIES 155 S0P TR A
mEEm

EmTERsT, ENITTRE TR

Hazardous Do not touch terminals within 15 minutes afer
disconnect ihe pawer. Risk of electric shack,

e BIHEDRLEY

|l P i T3

BiEiE AOATEMENIE, A

THEREE

Do not touch healsink when power is ON

Temperature Risk of bum

Disposal

+ When disposing of the battery, insulate it using tape, etc. and dispose of it by following the
applicable ordinance of your local government.
+ Dispose of the product 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?
+ Is there any damage sustained during shipment?

I Accessories of This Product

Safety Precautions document x 1 copy

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

+ 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.

Main power | Control power Regeneration Safety
e Motor . Open
Specifications supply supply Resistor bypass
connector software
connector connector connector connector
50 W
Single- 100 W
phase 100
VAC 200 W
400 W
100 W
200 W Included
Single- 400 W
phase/3-
phase 200 | 750 W
VAC 1 kW
1.5
kw
2 kW
3-phase
3 kW
200 VAC - Included
5 kW
600 W
1 kW
15 Included
3-phase KW
400 VAC
2 kW
3 kW
- Included
5 kW
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Manual Revision History

Manual 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.

1571-E2-01 |
I I

Revision symbol

Revision
symbol

Revision date

Description of revision and revised page

01

February 2010

First Print. European version
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14

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

Outline

Features and

This chapter explains the features of this product, name of each part,

Chapter 1 Systgm . and applicable EC directives and UL standards.
Configuration
Standard Models | This chapter explains the models of Servo Drive, Servomotor, and
Chapter2  and External peripheral equipment, as well as the external dimensions and
Dimensions mounting dimensions.
This chapter explains the general specifications, characteristics,
connector specifications and 1/O circuits of the Servo Drive, general
Chapter 3  Specifications specifications, characteristics, encoder specifications of the
Servomotor, and all other specifications including those of peripheral
equipment.
This chapter explains the installation conditions, wiring methods
including wiring conforming to EMC directives and regenerative energy
Chapter4  System Design | calculation methods regarding the Servo Drive, Servomotor and
Decelerator, as well as the performance of External Regeneration
Resistors, and so on.
Chanter 5 BASIC This chapter explains an outline of operations available in various
P CONTROL mode | CONTROL modes and explains the contents of setting.
. This chapter gives outline of applied functions such as damping
Applied . . o )
Chapter 6 . control, electronic gears, gain switching and disturbance observer, and
Functions - .
explains the contents of setting.
This function stops the motor based on a signal from a Safety
. Controller or safety sensor.
Chapter7  Safety Function An outline of the function is explained together with operation and
connection examples.
Parameters This chapter explains the set value and contents of setting of each
Chapter 8 .
Details parameter.
Chapter @  Operation This chapter explains the operating procedures and 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 ) : o -
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 [ER
]

This chapter explains the features of this product, name of each part, and
applicable EC directives and UL standards.

1-1 OULlING s 1-2
Outline of the Accurax G5........ccociiiiiiiiiie e 1-2
Features of the AcCurax G5.........occeiiiieiiiiieenie e 1-2

1-2 System Configuration .........ccccceviiimmmniiincismnnneniinns 1-3

1-3 Names and FUNCtions .........cccciiiiimmmnnmnnncssesnnn s 1-4
Driver Part NamMES .....cooiiiiiiiieeeeee e 1-4
Driver FUNCHONS ... 1-5

1-4 System Block Diagrams.........ccccueevemmmrrmnnssssmmsssnnsssnnes 1-6

1-5 Applicable Standards..........ccccciiiiiimmmrrinniiiseneeenns 1-11
EC DireCHVES ...ttt e e 1-11
UL and cUL Standards...........occoeveeiiiiiieee e eeee e 1-11
Functional Safety ... 1-11
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1-1 Outline

1-1 Outline

Outline of the Accurax G5

With the Accurax G5, you can perform full closing control in addition to position control, speed
control and torque control.

Various models are available supporting wide-ranging motor capacities from 50 W to 5 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 Accurax G5 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 the Accurax G5

1-2

The Accurax G5 has the following features.

l 7 Possible CONTROL modes Switching

You can switch among 7 CONTROL modes including the following: (1) position control, (2)
speed control, (3) torque control, (4) position and speed control, (5) position and torque control,
(6) speed and torque control, (7) full closing control. Desired modes can be selected with the
flexible driver according to your need. A single driver supports various applications.

I Achievement of Accurate Positioning by Full Closing Control

Feedbacks from the external scale connected to the motor are 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 Match Any Necessity

The Accurax G5 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 immediate stop
button or other safety equipment. In addition to the conventional stop method based on a
control signal, the STO function that permits direct stopping without a need to involve the
control circuit provides the immediate stop from 2 systems, thereby enhancing safety.

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.

2 vibration filters are provided to enable switching the vibration frequency automatically
according to the rotation direction and also via an external signal. In addition, the settings can
be made easily merely by just setting the vibration frequency and filter values, and you are
assured of stable operation even if the set values are inappropriate.
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1-2 System Configuration

1-2 System Configuration

Controller (Voltage Output Type)

Analog
voltage

Programmable Motion Control Unit

Controller CS1W-MC221/421 (-V1) ‘

SYSMAC CS S T

'‘Accurax G5
AC Servomotor

Pulse R88D-KTx

SYSMAC + Position Control Unit (Pulse Train Output Type)

Programmable Position Control Unit
Contro"er 8J1W‘N81 13;213;413
J1W-NC133/233/433

SYSMAC CJ/CS CJ1W-NC214/414 | ABS |
CJ1W-NC234/434 .
CS1W-NC113/213/413 Accurax G5
CS1W-NC133/233/433 AC Servomotor
C200HW-NC113/213/413 R88M-Kx

uolneinBblyyuon waysAg pue sainyes

+The following units support a motor with absolute encoder:
CJ1W-NC214/414
CJ1W-NC234/434
CS1W-MC221/421 (-V1)
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Features and System Configuration

1-3 Names and Functions

1-3 Names and Functions

Driver Part Names

Display area

88888 81
Monitor connector (CN5)K @ Gam

™A 6

<+—— Operation area

L — USB connector (CN7)

Expansion connector (CN3)

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

Safety connector (CN8)

CN8
SAFE

Control circuit L1C
power supply terminals ——»
(L1C and L2C)

Charge lamp ——— ->@_|

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

Control I/O connector (CN1)

Motor connection
terminals (U, V and W)

External scale connector (CN4)

Protective ground terminals ——»

Encoder connector (CN2)

Q Q
-4 =
> 5
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1-3 Names and Functions

Driver Functions

I Display Area

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

I Operation Area

Monitors the parameter setting and driver condition.

I Charge Lamp

Lits when the main circuit power supply is turned ON.

I Control I/0 Connector (CN1)

Used for command input signals and I/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.

uolneinBblyyuon waysAg pue sainyes

I External Scale Connector (CN4)

Connector for an encoder signal used during full closing control.

I Monitor Connector (CN5)

2 analog outputs to monitor values like motor rotation speed, torque command value, etc.

| USB Connector (CN7)

Communications connector for the computer.

I Safety Connector (CN8)

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

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 1-5



Features and System Configuration

1-4 System Block Diagrams

1-4 System Block Diagrams

Size A: R88D-KTA5L/-01L/-02H
Size B: R88D-KT02L/-04H
Size C: R88D-KT04L/KT08H

0]

’“ul—@—N—B
H
oL
]
.|}—l |_'

i

CNA v CNB
FUSE B1
L1 ~ B2
FUSE { + 1 B3
L2 L Je ~
* 7y
s+t || kg A U
{ T Vv
L i 4 Voltage l W
FUSE , detection
o B L i ok ik | | L
7
GR

15y <—{SW power .
G1 <1 supply main Rglay Regeneration Overcyrrent Gate drive Current detection
[circuit control| drive control detection
R pa— | |
2.5V <—Internal Display and_
1.5V <—control power MPU&ASIC Z?ét;ng circuit
515 2VV supply Position, speed and torque calculation control area
+ < ‘_
G2 * PWM control “
TI BEEBEE

M—‘_'—‘ CN4 |—| CN5 |—| CN7 |—| CN8

1-6

Control  Encoder External  Analog uSB Safety
interface scale monitor
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1-4 System Block Diagrams

Size D: R88D-KT10H/-15H

CNA v CNB
FUSE B1
L1 ~ B2 :I
v + {1 L B3
L2 K ~ Internal Regeneration

FUSE

L3 7 _L__LN | L

Resistor
_|

A 7
N P
— U
r{, {7 Vv
— Voltage w
FUSE , i = detection =3 l
L1C—{—3 ~ * ,\/l - -|[: = AN
zZ
L2C _L ~t ] _T
J - A A
% q T [QGR
— < |SW power .
GR 1G51 v supply main R§Iay Regeneration Overct_Jrrent Gate drive Current detection
Saul circuit control| |_drive | eontol detection
= sV o< T T I
3.3V <— Sl 5
2.5V <—lnternal isplay and
1.5V <—control power MPU&ASIC setting circuit
E5V <— " . area
T2V supply Position, speed and torque calculation control area
+ <— 4_
G2 * PWM control
TI HEBBEE
(@)=
N7 —
Cooling fan
CN1 H i—‘ CN4 |—| CN5 |—| CN7 |—| CN8 Ii

Control  Encoder External ~ Analog Safety
interface scale monitor

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 1-7
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Features and System Configuration

1-4 System Block Diagrams

Size D: R88D-KT06F/-10F/-15F

J_CN A k2 CND o
FUSE
L1 {1 ~ B2
3 B3
Lo v _ * — Internal Re|ge_nI'Resistor
oIS N
FUSE * A } Fuse (not installed)
BT | = B & 8 E} CNB
R - U
CNC L Voltage — W
FUSE i — detection = l
24v + A HICA & H AN
DC-D(
ov - _T
_I_ R — A A
T 2 T 5
SW power
< p ;
15V supply main Relay | |Regeneration Overcurrent Gate drive Current detection
— Gl <gireuit controll | drive | |aontol detection
= 5V <«— "t
Y, N ___
2.5V <—lnternal |?tp ay an ’
I15-5\\// <—control power MPU&ASIC zfe;ng cireut
+15 '\ <—|supply Position, speed and torque calculation control area
+ —
G2 * PWM control
TI HEEEEE
(@ ==
N7 S—
Cooling fan
[owr |- ove——[one]{ons |-{owr |-{one ]
Control Encoder External  Analog USB Safety
interface scale monitor
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1-4 System Block Diagrams

Size E: R88D-KT20H
Size F: R88D-KT30H/-50H

CNA v CNC [
FUSE
L1 ~ B2 :I
v + T Internal Regen Resistor

L2 K ~

T N
FUSE * A Fuse (not installed)
o | 4] s
ol

Tyt

- 4
Voltage

FUSE ) { detection
L1C—{1 ' ;1 7 N

L2C

sS<cC

——
_L - A
1

GR

“IHIDNA
K
.|}—l |_'

G SW power ol - t' 5 t
supply main elay egeneration vercurren Gate drive Current detection
O__| G1 ) Ci,EE ity control drive control detection
3 vpu R T 1 !
2.5V <—Internal Display and
1.5V <—control power MPU&ASIC gtl?é’gng circuit
515 2VV supply Position, speed and torque calculation control area
+ < ‘_
* PWM control EEEEEE

.||_|}$N

i

Cooling fan

v v

Tont | [ one ona | Tons | o | Jone ]|

Control  Encoder External  Analog USB Safety
interface scale monitor

uolneinBblyyuon waysAg pue sainyes
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1-4 System Block Diagrams

Size E: R88D-KT20F
Size F: R88D-KT30F/-50F

CN A k2 CNO
FUSE
L1 i1+ ~ B2 ]
A 4 + T L i B3
L2 e — Internal Regen Resistor
ol N
FUSE * A } Fuse (not installed)
L3 _L - - ~x _| & _| CNB
—_ - U
? \
CNC L Voltage W
FUSE ‘ i F— detection = l
24V — ] + R IR & A AN
DC-DG z=z
ov - _T
_I_ 1 B — N A
L] T QR
< ISW power .
2_:‘51 v supply main Relay | |Regeneration Overcurrent Gate drive Current detection
O <circuit control| | drive | [contul detection
R = [ 1 |
2.5V <—Internal Display and
1.5V <—control power MPU&ASIC :?ét;ng circuit
515 ZVV% supply Position, speed and torque calculation control area
t P
G2 * PWM control “
<II E[EEEEE
O
%
@)=
Cooling fan
\4 \4 \4 v
| CN1 CN2 CN4 |—| CN5 |—| CN7 |—| CN8 Ii

Control Encoder External  Analog usB Safety
interface scale monitor
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Features and System Configuration

1-5 Applicable Standards

1-5 Applicable Standards

EC Directives

dir:::ive Product Applicable standards
Low voltage | AC Servo Drive EN 61800-5-1
command AC Servomotor EN60034-1/-5
EMC AC Servo Drive EN 55011 class A group 1
directives AC Servomotor IEC61800-3
EN61000-6-2

Note. To conform to EMC directives, the Servo Motor and Servo Drive must be installed under the conditions described

in "4-3 Wiring Conforming to EMC Directives" (P.4-22).

UL and cUL Standards

Standard Product Applicable standards File number
UL AC Servo Drive UL508C E179149
standards s e vomotor UL1004-1 E331224

[100 V, 200 V]

3,000 r/min 50 to 750 W

UL1004 E179189
CSA AC Servo Drive CSA22.2 No. 14 E179149
standards ) = Servomotor CSA22.2 No. 100 E331224

[100 V, 200 V]

3,000 r/min 50 to 750 W

CSA22.2 No. 100 E179189

Functional Safety

Standard Product Applicable standards
Functional | AC Servo Drive EN954-1 (Category 3)
safety 1SO13849-1 (Performance level D)

EN61508 (SIL2)
EN62061 (SIL2)
EV61800-5-2 (STO)
IEC61326-3-1 (SIL2)

1-11
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Standard Models and External Dimensions

This chapter explains the models of Servo Drive, Servomotor, and peripheral
equipment, as well as the external dimensions and mounting dimensions.

2-1 Servo System Configuration

2-2 How to Read Model.......c.cceeirmimmirmireireirernecrecrnsnnsnasnasennes

1= Vo T B I A= YN
T2 70T 11410 ] (o) S

2-3 Standard Model List ......cocoeiimeiimieireirmcreeeecrmaermaeenans

Servo Drive Model List...........uvuviiiiiiiiiiiieie e
Servomotor Model List..........euvuuciiieiiieieeeieeeeeeeeeeeeeeeeeeeeeee e
Servo Drive and Servomotor Combination List
Peripheral Equipment and Cable Model List

2-4 External and Mounting Dimensions

Servo Drive DIMENSIONS .....cooeueeiieeeeeeeee e
Servomotor DIMENSIONS. .....cccuueiieeieee e
External Regeneration Resistor Dimensions

2-5 EMC Filter DIMeNSioNS....ccueiimrmeirmirmrmerenrmnrenssnnsas
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imensions

Standard Models and External D

2-1 Servo System Configuration

2-1 Servo System Configuration

—

Pulse Train Commands

[ Analog Commands ] [

OCX-OneCSoftware Packagg @
(Including CX-Drive,
C on t ro I I er gx-Mo(ionPro‘ CX-Motion, @/
X-Programmer)
<=4

Support Software

High-speed type

Direct connection cabl for CJTWNC ™4

Xw2z-[0J-GO

=] Ppulse Train Commands/Feedback Signals

=
[=
=]
S
=
c
o
o
c
S
2
[7]
o
o

Position Control Unit (NC)
CJ1W-NCLII3 CS1W-NCLITI3
C200HW-NCLII3

Programmable
Controller
SYSMAC CJ1/CS1

Programmable Position Control Unit (NC)
Controller CJ1W-NC214/414 I - - - -
SYSMAC CJ2 CJ1W-NC234/434 Position Control Unit Cable onnector Terminal Block Conversion Unit .
XW2Z-1X XW2(1-20G(] External Signal
Standard type 5

)

Servo Drive Cable
XW2Z-[1-B[]

Position Control Unit Cable (NC)
XW2Z-[1-AC]

-

Servo Relay Unit

External Signal

Built-in pulse
1/0 function type

CJiM-CPU2[]

CPU Unit

Built-in pulse
1/0 function type

CP1H/CP1L

SYSMAC + Controller (Analog output type)

Programmable Controller
SYSMAC CS1

Motion Control Unit (MC)
CS1W-MC221/421 (-V1)

Connector-Terminal Block Conversion Units and Cable
XW2[1-50G[] XW2Z-[1CICJ-B24

= ‘@ Pulse Train Commands

Control Cables (for Motion Control Unit)
R88A-CPG

ras |5 N

@ Available to build the Absolute System.

2-2
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2-1 Servo System Configuration

oo Servo Drive

® Accurax G5 drive

R88D-KT
100 VAC

200 VAC
400 VAC

Motor power signals

Power Cables

® Standard Cables
* Without Brake
R88A-CALILILICITISR-E
* With Brake
R88A-CALIJLIIIBR-E

Brake Cables (50 to 750 W max.)

® Standard Cables
R88A-CAKALITIBR-E

Feedback Signals

Encoder Cables

® Standard Cables
R88A-CRKIIICCIR-E

AC Servomotors

® Accurax G5 motor
R88M-K
3,000 r/min
2,000 r/min
1,000 r/min

ABS
INC

y ()

Peripheral Devices|

Absolute Encoder Battery Cable

External
Regeneration
Resistors

R88A-RR

External encoder

R88A-CRGDOR3C (-BS)

(A battery is included with
model numbers ending in “BS”).

d L)

* Not required if a battery is connected
to the control connector (CN1).

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

2-3

d |euJalx3y pue S|9po\ piepuels

suoisusuil



Standard Models and External Dimensions

2-2 How to Read Model

2-2 How to Read Model

Servo Drive

The Servo Drive model can be identified by the Servo Drive type, applicable Servomotor

capacity, power supply voltage, etc.
R88D-KTO1H

Accurax G5 Series Servomotor

Driver Type
T : Pulse/analog type

Capacity
A5:50 W
01:100 W
02 :200 W
04 : 400 W
06 : 600 W
08 :750 W
10:1 kW
15:1.5 kW
20 : 2 kW
30 : 3 kW
50 : 5 kW

Power Supply Voltage
L :100 VAC
H :200 VAC
F :400 VAC

2-4 Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



2-2 How to Read Model

Servomotor

Accurax G5 Series Servomotor

Servomotor Capacity

050
100
200
400
600
750
900

1KO:
1K5:
2KO0:
3KO0:
4KO0:
5K0:

Rated Rotation Speed

10
20
30

Applied Voltage

R88M-K10030H-BOS2

50 W
;100 W
200 W
1400 W
1600 W
1750 W
1900 W
1 kW
1.5 kW
2 kW
3 kW
4 kW
5 kW

21,000 r/min
: 2,000 r/min
: 3,000 r/min

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 : Straight, key, tapped

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model List

2-3 Standard Model List

Servo Drive Model List

2-6

Specifications Model
Single-phase 100 VAC 50 W R88D-KTA5L
100 W | R88D-KTO1L
200 W | R88D-KT02L
400 W | R88D-KT04L
Single-phase/3-phase 200 VAC 100 W | R88D-KTO1H
200 W | R88D-KT02H
400 W | R88D-KT04H
750 W | R88D-KT08H
1 kW R88D-KT10H
1.5 kW | R88D-KT15H
3-phase 200 VAC 2 kW R88D-KT20H
3 kW R88D-KT30H
5 kW R88D-KT50H
3-phase 400 VAC 600 W | R88D-KTO6F
1 kW R88D-KT10F
1.5 kW | R88D-KT15F
2 kW R88D-KT20F
3 kW R88D-KT30F
5 kW R88D-KT50F

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



2-3 Standard Model List

Servomotor Model List

I 3,000-r/min motors

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-K05030L R88M-K05030L-S2 R88M-K05030S R88M-K05030S-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 |1 kW |R88M-K1KO030H R88M-K1K030H-S2 R88M-K1K030T R88M-K1K030T-S2
b4 1.5 kW |R88M-K1K530H R88M-K1K530H-S2 R88M-K1K530T R88M-K1K530T-S2
§ 2kW |R88M-K2K030H R88M-K2K030H-S2 R88M-K2K030T R88M-K2K030T-S2
§ 3kW |R88M-K3K030H R88M-K3K030H-S2 R88M-K3K030T R88M-K3K030T-S2
é 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
1 kW |R88M-K1KO30F R88M-K1K030F-S2 R88M-K1K030C R88M-K1K030C-S2
1.5 kW |R88M-K1K530F R88M-K1K530F-S2 R88M-K1K530C R88M-K1K530C-S2
400V |2kW |R88M-K2K030F R88M-K2K030F-S2 R88M-K2K030C R88M-K2K030C-S2
3kW |R88M-K3K030F R88M-K3K030F-S2 R88M-K3K030C R88M-K3K030C-S2
4 kW |R88M-K4K030F R88M-K4K030F-S2 R88M-K4K030C R88M-K4K030C-S2
5kW |R88M-K5K030F R88M-K5K030F-S2 R88M-K5K030C R88M-K5K030C-S2

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model List

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-K05030L-B R88M-K05030L-BS2  |R88M-K05030S-B R88M-K05030S-BS2
100 W |R88M-K10030L-B R88M-K10030L-BS2  |R88M-K10030S-B R88M-K10030S-BS2
100V 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
50 W |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-K1KO030H-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
é 2kW |R88M-K2K030H-B R88M-K2K030H-BS2 |R88M-K2K030T-B R88M-K2K030T-BS2
g 3 kW |R88M-K3K030H-B R88M-K3K030H-BS2 |R88M-K3K030T-B R88M-K3K030T-BS2
é 4 kW |R88M-K4K030H-B R88M-K4K030H-BS2 |R88M-K4K030T-B R88M-K4K030T-BS2
5 kW |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
1 kW |R88M-K1KO30F-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-K2KO030F-B R88M-K2K030F-BS2 |R88M-K2K030C-B R88M-K2K030C-BS2
3 kW |R88M-K3K030F-B R88M-K3K030F-BS2 |R88M-K3K030C-B R88M-K3K030C-BS2
4 kW |R88M-K4K030F-B R88M-K4K030F-BS2 |R88M-K4K030C-B R88M-K4K030C-BS2
5 kW |R88M-K5K030F-B R88M-K5K030F-BS2  |R88M-K5K030C-B R88M-K5K030C-BS2

Note. Models with oil seals are also available.

2-8
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2-3 Standard Model List

I 2,000-r/min Motors

Specifications

Model

With incremental encoder

With absolute encoder

Straight shaft
without key

Straight shaft
with key and tap

Straight shaft
without key

Straight shaft
with key and tap

1 kw

R88M-K1K020H

R88M-K1K020H-S2

R88M-K1K020T

R88M-K1K020T-S2

1.5 kW

R88M-K1K520H

R88M-K1K520H-S2

R88M-K1K520T

R88M-K1K520T-S2

2 kW
200V

R88M-K2K020H

R88M-K2K020H-S2

R88M-K2K020T

R88M-K2K020T-S2

3 kW

R88M-K3K020H

R88M-K3K020H-S2

R88M-K3K020T

R88M-K3K020T-S2

4 kW

R88M-K4K020H

R88M-K4K020H-S2

R88M-K4K020T

R88M-K4K020T-S2

5 kW

R88M-K5K020H

R88M-K5K020H-S2

R88M-K5K020T

R88M-K5K020T-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

1 kw

R88M-K1KO020F

R88M-K1K020F-S2

R88M-K1K020C

R88M-K1K020C-S2

Vithout brakes

1.5 kW
400 V

R88M-K1K520F

R88M-K1K520F-S2

R88M-K1K520C

R88M-K1K520C-S2

2 kW

R88M-K2K020F

R88M-K2K020F-S2

R88M-K2K020C

R88M-K2K020C-S2

3 kW

R88M-K3K020F

R88M-K3K020F-S2

R88M-K3K020C

R88M-K3K020C-S2

4 kW

R88M-K4K020F

R88M-K4K020F-S2

R88M-K4K020C

R88M-K4K020C-S2

5 kW

R88M-K5K020F

R88M-K5K020F-S2

R88M-K5K020C

R88M-K5K020C-S2

1 kW

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

2 kW

R88M-K2K020H-B

R88M-K2K020H-BS2

R88M-K2K020T-B

R88M-K2K020T-BS2

200V
3 kW

R88M-K3K020H-B

R88M-K3K020H-BS2

R88M-K3K020T-B

R88M-K3K020T-BS2

4 kW

R88M-K4K020H-B

R88M-K4K020H-BS2

R88M-K4K020T-B

R88M-K4K020T-BS2

5 kW

R88M-K5K020H-B

R88M-K5K020H-BS2

R88M-K5K020T-B

R88M-K5K020T-BS2

400 W

R88M-K40020F-B

R88M-K40020F-BS2

R88M-K40020C-B

R88M-K40020C-BS2

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

Vith brakes

1.5 kW
400 V

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

3 kW

R88M-K3K020F-B

R88M-K3K020F-BS2

R88M-K3K020C-B

R88M-K3K020C-BS2

4 kW

R88M-K4K020F-B

R88M-K4K020F-BS2

R88M-K4K020C-B

R88M-K4K020C-BS2

5 kW

R88M-K5K020F-B

R88M-K5K020F-BS2

R88M-K5K020C-B

R88M-K5K020C-BS2

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

2-3 Standard Model List

I 1,000-r/min Motors

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
200V |2kW |R88M-K2K010H R88M-K2K010H-S2 R88M-K2K010T R88M-K2K010T-S2
@ 3kW |R88M-K3K010H R88M-K3K010H-S2 R88M-K3K010T R88M-K3K010T-S2
g 900 kW |[R88M-K90010F R88M-K90010F-S2 R88M-K90010C R88M-K90010C-S2
§ 400V |2kW |[R88M-K2K010F R88M-K2K010F-S2 R88M-K2K010C R88M-K2K010C-S2
g 3kW |R88M-K3K0O10F R88M-K3K010F-S2 R88M-K3K010C R88M-K3K010C-S2
900 kW [R88M-K90010H-B R88M-K90010H-BS2  |R88M-K90010T-B R88M-K90010T-BS2
200V |2kW |R88M-K2K010H-B R88M-K2K010H-BS2 |R88M-K2K010T-B R88M-K2K010T-BS2
3kW |R88M-K3K010H-B R88M-K3K010H-BS2 |R88M-K3K010T-B R88M-K3K010T-BS2
é 900 kW [R88M-K90010F-B R88M-K90010F-BS2 R88M-K90010C-B R88M-K90010C-BS2
g 400V |2kW |[R88M-K2K010F-B R88M-K2K010F-BS2 |R88M-K2K010C-B R88M-K2K010C-BS2
3kW |R88M-K3K010F-B R88M-K3K010F-BS2 |R88M-K3K010C-B R88M-K3K010C-BS2

Note. Models with oil seals are also available.

2-10
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2-3 Standard Model List

Servo Drive and Servomotor Combination List

The tables in this section show the possible combinations of Accurax G5 Servo Drives and
Servomotors. The Servomotors and Servo Drives can only be used in the listed combinations.
-x 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 Motors and Drivers

Servomotor
Voltage Rated With incremental With absolute Servo Drive
output encoder encoder
Single-phase | 50 W R88M-K05030L-x R88M-K05030S-x R88D-KTA5L
100V 100 W | R88M-K10030L-x R88M-K10030S-x R88D-KTO1L
Single-phase/ | 200 W | R88M-K20030L-x R88M-K20030S-x R88D-KT02L
3-phase 100V | 400 W | R88M-K40030L-x R88M-K40030S-x R88D-KT04L
50 W R88M-K05030H-x R88M-K05030T-x R88D-KTO1H
100 W | R88M-K10030H-x R88M-K10030T-x R88D-KTO1H
200 W | R88M-K20030H-x R88M-K20030T-x R88D-KTO2H
gf;gfégg%%% 400W | R88M-K40030H-x R88M-K40030T-x R88D-KTO4H
750 W | R88M-K75030H-x R88M-K75030T-x R88D-KTO8H
1 kW R88M-K1K030H-x R88M-K1K030T-x R88D-KT15H
1.5kW | R88M-K1K530H-x R88M-K1K530T-x R88D-KT15H
2 kW R88M-K2K030H-x R88M-K2K030T-x R88D-KT20H
3 kW R88M-K3K030H-x R88M-K3K030T-x R88D-KT30H
3-phase 200 V
4 kKW R88M-K4K030H-x R88M-K4K030T-x R88D-KT50H
5 kW R88M-K5K030H-x R88M-K5K030T-x R88D-KT50H
750 W | R88M-K75030F-x R88M-K75030C-x R88D-KT10F
1 kW R88M-K1KO030F-x R88M-K1K030C-x R88D-KT15F
1.5kW | R88M-K1K530F-x R88M-K1K530C-x R88D-KT15F
3-phase 400 V |2 kW R88M-K2K030F-x R88M-K2K030C-x R88D-KT20F
3 kW R88M-K3K030F-x R88M-K3K030C-x R88D-KT30F
4 kKW R88M-K4KO030F-x R88M-K4K030C-x R88D-KT50F
5 kW R88M-K5K030F-x R88M-K5K030C-x R88D-KT50F

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model List

I 2,000-r/min Motors and Drivers

Servomotor
Voltage Rated With incremental With absolute Servo Drive
output encoder encoder
Single-phase/ | 1 kW R88M-K1K020H-x R88M-K1K020T-x R88D-KT10H
3-phase 200V | 1 5kw | R88M-K1K520H-x R88M-K1K520T-x R88D-KT15H
2 kW R88M-K2K020H-x R88M-K2K020T-x R88D-KT20H
3 kW R88M-K3K020H-x R88M-K3K020T-x R88D-KT30H
3-phase 200 V
4 kW R88M-K4K020H-x R88M-K4K020T-x R88D-KT50H
5 kW R88M-K5K020H-x R88M-K5K020T-x R88D-KT50H
400 W R88M-K40020F-x R88M-K40020C-x R88D-KTO6F
600 W R88M-K60020F-x R88M-K60020C-x R88D-KT0O6F
1 kW R88M-K1K020F-x R88M-K1K020C-x R88D-KT10F
1.5 kW R88M-K1K520F-x R88M-K1K520C-x R88D-KT15F
3-phase 400 V
2 kW R88M-K2K020F-x R88M-K2K020C-x R88D-KT20F
3 kW R88M-K3K020F-x R88M-K3K020C-x R88D-KT30F
4 kW R88M-K4K020F-x R88M-K4K020C-x R88D-KT50F
5 kW R88M-K5K020F-x R88M-K5K020C-x R88D-KT50F
I 1,000-r/min Motors and Drivers
Servomotor
Voltage S Servo Drive
Rated With incremental With absolute encoder
output encoder
Single-
phase/3- 900 W R88M-K90010H-x R88M-K90010T-x R88D-KT15H
phase 200 V
3-phase 2 kW R88M-K2K010H-x R88M-K2K010T-x R88D-KT30H
200V 3 kW R88M-K3K010H-x R88M-K3K010T-x R88D-KT50H
Single-
phase/3- 900 W R88M-K90010F-x R88M-K90010C-x R88D-KT15F
phase 400V
3-phase 2 kW R88M-K2K010F-x R88M-K2K010C-x R88D-KT30F
400V 3 kW R88M-K3K010F-x R88M-K3K010C-x R88D-KT50F
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2-3 Standard Model List

Peripheral Equipment and Cable Model List

I Encoder Cables (European Flexible Cables)

Specifications Model

[100 V and 200 V] 1.5m | R88A-CRKA001-5CR-E

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

(for both absolute encoders and incremental encoders) sm R88A-CRKAQOSCR-E
5m R88A-CRKAO05CR-E

10 m | R88A-CRKAO010CR-E
15m | R88A-CRKAO015CR-E
20m | R88A-CRKAO20CR-E

[100 V and 200 V] 1.5m | R88A-CRKCO001-5NR-E
3,000-r/min motors of 1.0 kW or more
For 2,000-r/min motors 3m | R8BA-CRKCOOSNR-E
For 1,000-r/min motors 5m R88A-CRKCO05NR-E
(for both absolute encoders and incremental encoders)

10 m | R88A-CRKCO10NR-E

[400 V] 15m | R88A-CRKCO015NR-E
For 3,000-r/min motors

For 2,000-r/min motors
For 1,000-r/min motors 20 m | R88A-CRKCO020NR-E

(for both absolute encoders and incremental encoders)

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 2-13
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Standard Models and External Dimensions

2-3 Standard Model List

2-14

I Motor Power Cables (European Flexible Cables)

Specifications

Model

For motor without brake

For motor with brake

[100 V and 200 V] 1.5m | R88A-CAKA001-5SR-E

For 3,000-r/min motors of 50 to 750 W It requires both, the
3m R88A-CAKAOO3SR-E power cable R88A-
5m R88A-CAKAO005SR-E CAKAxxxSR-E and the

separate brake cable

15m | R88A-CAKA015SR-E
20 m | R88A-CAKA020SR-E

[200 V] 1.5m | R88A-CAGB001-5SR-E R88A-CAGBO001-5BR-E

For 3,000-r/min motors of 1 to 2 kW

For 2,000-r/min motors of 1 to 2 KW 3m R88A-CAGBO03SR-E R88A-CAGB003BR-E

For 1,000-r/min motors of 900 W 5m R88A-CAGBO005SR-E R88A-CAGB005BR-E
10 m | R88A-CAGBO10SR-E R88A-CAGB010BR-E
15m | R88A-CAGBO015SR-E R88A-CAGBO015BR-E
20 m | R88A-CAGB020SR-E R88A-CAGB020BR-E

[400 V] 1.5m | R88A-CAGB001-5SR-E R88A-CAKF001-5BR-E

E\(/)vr 3,000-r/min motors of 750 Wio 2 o = pae s CAGBO03SR-E R88A-CAKF003BR-E

For 2,000-r/min motors of 400 W to 2 5m R88A-CAGBO005SR-E R88A-CAKFO05BR-E

kw

For 1,000-r/min motors of 900 W 10 m | R88A-CAGBO10SR-E R88A-CAKF010BR-E
15m | R88A-CAGBO15SR-E R88A-CAKF015BR-E
20 m | R88A-CAGB020SR-E R88A-CAKF020BR-E

For 3,000-r/min motors of 3 to 5 kW 1.5m | R88A-CAGDO001-5SR-E R88A-CAGDO001-5BR-E

For 2,000-r/min motors of 3 to 5 kW

For 1,000-r/min motors of 2 to 3 KW 3m R88A-CAGDO003SR-E R88A-CAGDO003BR-E
5m R88A-CAGDO005SR-E R88A-CAGDO005BR-E
10 m | R88A-CAGDO10SR-E R88A-CAGDO010BR-E
15m | R88A-CAGDO15SR-E R88A-CAGDO015BR-E
20 m | R88A-CAGDO020SR-E R88A-CAGD020BR-E

(1)Note: For the separate brake cable selection, see brake cables table in page 2-15
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2-3 Standard Model List

I Brake Cables (European Flexible Cables)

Specifications

Model

[100 V and 200 V] 1.5m | R88A-CAKA001-5BR-E
For 3,000-r/min motors of 50 to 750 W am R88A-CAKAOO3BR-E
5m R88A-CAKAQ05BR-E
10 m | R88A-CAKAO10BR-E
15m | R88A-CAKAO15BR-E
20 m | R88A-CAKAO20BR-E
I Encoder Cables (Japanese Non-Flexible Cables)
Specifications Model
[100 V and 200 V] 3m R88A-CRKA003C
For 3,000-r/min motors of 50 to 750 W
(for both absolute encoders and incremental encoders) 5m RE8A-CRKA005C
10 m | R88A-CRKA010C
15m | R88A-CRKA015C
20 m | R88A-CRKA020C
30 m | R88A-CRKA030C
40 m | R88A-CRKA040C
50 m | R88A-CRKA050C
[100 V and 200 V] 3m R88A-CRKCO03N
3,000-r/min motors of 1.0 kW or more
For 2,000-r/min motors 5m | R88A-CRKCOOSN
For 1,000-r/min motors 10 m | R88A-CRKCO10N
(for both absolute encoders and incremental encoders)
15m | R88A-CRKCO15N
[400 V] 20 m | R88A-CRKC020N
For 3,000-r/min motors
For 2,000-r/min motors 30m | R88A-CRKCO30N
For 1,000-r/min motors 40m R88A-CRKCO040N
(for both absolute encoders and incremental encoders)
50 m | R88A-CRKCO050N

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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2-3 Standard Model List

I Motor Power Cables (Japanese Non-Flexible Cables)

Standard Models and External Dimensions

Model
sl el A For motor with brake
brake

[100 V and 200 V] 3m R88A-CAKA003S

For 3,000-r/min motors of 50 to 750 W 5m RBBA-CAKAQD5S
10m | R88A-CAKAD10S It requires both, the
15m | R88A-CAKA015S power cable R88A-

CAKAxxxS and the

20 m | R88A-CAKAD20S separate brake cable
30m | R88A-CAKA030S R8BA-CAKAXXXB (1)
40 m | R88A-CAKA040S
50 m | R88A-CAKA050S

[200 V] 3m R88A-CAGB003S R88A-CAGB003B

o a2k [sm | ReoAAGBO0SS | RasACAGBIORB

For 1,000-r/min motors of 900 W 10 m | R88A-CAGBO010S R88A-CAGB010B
15m | R88A-CAGBO015S R88A-CAGB015B
20 m | R88A-CAGB020S R88A-CAGB020B
30 m | R88A-CAGB030S R88A-CAGB030B
40 m | R88A-CAGB040S R88A-CAGB040B
50 m | R88A-CAGB050S R88A-CAGB050B

[400 V] 3m R88A-CAGBO003S R88A-CAKF003B

T o o2 S| POoA0RGBO05S | Fooh oARFo0es

For 1,000-r/min motors of 900 W 10 m | R88A-CAGB010S R88A-CAKF010B
15m | R88A-CAGB015S R88A-CAKF015B
20 m | R88A-CAGB020S R88A-CAKF020B
30 m | R88A-CAGB030S R88A-CAKF030B
40 m | R88A-CAGB040S R88A-CAKF040B
50 m | R88A-CAGB050S R88A-CAKF050B

For 3,000-r/min motors of 3 to 5 kW 3m R88A-CAGD003S R88A-CAGD003B

o ol oS0 Sy [5m | AaAGAGDO0SS | ReeAGAGDOOSS
10 m | R88A-CAGD0O10S R88A-CAGD010B
15m | R88A-CAGD0O15S R88A-CAGD015B
20 m | R88A-CAGD020S R88A-CAGD020B
30m | R88A-CAGD030S R88A-CAGD030B
40 m | R88A-CAGD040S R88A-CAGD040B
50 m | R88A-CAGDO050S R88A-CAGD050B

(1)Note: For the separate brake cable selection, see brake cables table in page 2-16
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2-3 Standard Model List

I Brake Cables (Japanese Non-Flexible Cables)

Specifications

Model

[100 V and 200 V] 3m R88A-CAKA003B

For 3,000-r/min motors of 50 to 750 W 5m RBBA-CAKAOO5E
10 m | R88A-CAKA010B
15m | R88A-CAKA015B
20m | R88A-CAKA020B
30m | R88A-CAKA030B
40 m | R88A-CAKA040B
50 m | R88A-CAKA050B

I Encoder Cables (Japanese Flexible Cables)
Specifications Model

[100 V and 200 V] 3m R88A-CRKAO03CR

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

(for both absolute encoders and incremental encoders) 5m R88A-CRKAQO5CR
10 m | R88A-CRKAO10CR
15m | R88A-CRKAO15CR
20 m | R88A-CRKA020CR
30m | R88A-CRKAO30CR
40 m | R88A-CRKA040CR
50 m | R88A-CRKAO050CR

[100 V and 200 V] 3m R88A-CRKCO003NR

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

For 2,000-r/min motors 5m | R8BA-CRKCOOSNR

For 1,000-r/min motors 10 m | R88A-CRKCO10NR

(for both absolute encoders and incremental encoders)
15m | R88A-CRKCO15NR

[400 V] 20 m | R88A-CRKCO020NR

For 3,000-r/min motors

For 2,000-r/min motors 30m | R88A-CRKCO30NR

For 1,000-r/min motors 40m | R88A-CRKCO40NR

(for both absolute encoders and incremental encoders)
50 m | R88A-CRKCO50NR

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model List

I Motor Power Cables (Japanese Flexible Cables)

Specifications

Model

For motor without
brake

For motor with brake

[100 V and 200 V] 3m | R88A-CAKADO3SR
For 3,000-r/min motors of 50 to 750 W 5m RBBA-CAKAOO5SR
10 m | R88A-CAKAO10SR It requires both, the
15m | R8BA-CAKAO15SR E’;‘;\V,ii{x‘;ibs'% Zﬁ‘j‘}ge
20m | R88A-CAKAO20SR separate brake cable
R88A-CAKAxxxBR (1)
30m | R88A-CAKAO30SR
40m | R88A-CAKA040SR
50m | R88A-CAKAO50SR
[200 V] 3m | R88A-CAGBO03SR R88A-CAGB003BR
Eg: g:ggg:m:g moors g: 1 o 2 m 5m | R8BA-CAGBOO5SR | R88A-CAGBOOSBR
For 1,000-r/min motors of 900 W 10m | R88A-CAGBO10SR R88A-CAGB010BR
15m | R88A-CAGBO015SR R88A-CAGB015BR
20m | R88A-CAGB020SR R88A-CAGB020BR
30m | R88A-CAGBO30SR R88A-CAGBO030BR
40m | R88A-CAGBO40SR R88A-CAGB040BR
50m | R88A-CAGBO50SR R88A-CAGBO050BR
[400 V] 3m | R88A-CAGBO03SR R88A-CAKF003BR
T o ooty k[T | REBA-CAGBO05SR | B9A CAKF05BR
For 1,000-r/min motors of 900 W 10m | R88A-CAGBO010SR R88A-CAKFO10BR
15m | R88A-CAGBO15SR R88A-CAKFO15BR
20m | R88A-CAGB020SR R88A-CAKF020BR
30m | R88A-CAGBO30SR R88A-CAKFO30BR
40m | R88A-CAGBO040SR R88A-CAKF040BR
50m | R88A-CAGBO50SR R88A-CAKFO50BR
For 3,000-r/min motors of 3 to 5 kW 3m R88A-CAGDO03SR R88A-CAGDO003BR
Eg: f:ggg:m:: mggz 8; g :g g m 5m | R88A-CAGDO05SR | R88A-CAGDOOSBR
10m | R88A-CAGDO10SR R88A-CAGD010BR
15m | R88A-CAGDO15SR R88A-CAGDO15BR
20m | R88A-CAGD020SR R88A-CAGD020BR
30m | R88A-CAGDO30SR R88A-CAGDO30BR
40m | R88A-CAGD040SR R88A-CAGD040BR
50m | R88A-CAGDO50SR R88A-CAGD050BR

(1)Note: For the separate brake cable selection, see brake cables table in page 2-18
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2-3 Standard Model List

I Brake Cables (Japanese Flexible Cables)

Specifications

Model

[100 V and 200 V] 3m R88A-CAKAO003BR
For 3,000-r/min motors of 50 to 750 W 5m R8BA-CAKAOO5BR
10 m | R88A-CAKAO10BR
15m | R88A-CAKAO15BR
20 m | R88A-CAKA020BR
30m | R88A-CAKAO30BR
40 m | R88A-CAKA040BR
50 m | R88A-CAKA050BR
I Absolute Encoder Battery Cables
Specifications Model
ABS battery cable (battery not supplied) 0.3 m | R88A-CRGDOR3C
ABS battery cable (R88A-BAT01G battery x 1 supplied) 0.3 m | R88A-CRGDOR3C-BS
I Analog Monitor Cable
Specifications Model
Analog monitor cable 1m R88A-CMKO001S

I Absolute Encoder Backup Battery

Specifications

Model

2,000 mA+h 3.6 V

R88A-BATO1G

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model List

2-20

I Connectors

Specifications

Model

Motor connector for encoder cable

[100 V and 200 V] R88A-CNKO2R
For 3,000-r/min of 50 to 750 W
[100 V and 200 V] R88A-CNKO0O4R

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

Control 1/0 connector (CN1)

R88A-CNU11C

Encoder connector (CN2)

R88A-CNWO1R

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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2-3 Standard Model List

I Servo Relay Units (for CN1)

Specifications

Model

Servo Relay Unit

For CS1W-NC113/-NC133
For CJTW-NC113/-NC133
For C200HW-NC113

XW2B-20J6-1B

For CS1W-NC213/-NC413/-NC233/-NC433
For CJ1W-NC213/-NC413/-NC233/-NC433
For C200HW-NC213/-NC413

XW2B-40J6-2B

For CJ1IM-CPU21/-CPU22/-CPU23

XW2B-20J6-8A
XW2B-40J6-9A

For CQM1-CPU43-V1
For CQM1H-PLB21

XW2B-20J6-3B

I Servo Relay Unit Cables for Servo Drives

Specifications

Model

Servo Drive cables

For CS1W-NC113/-NC133, CJ1W-NC113/-
NC133, C200HW-NC113 (XW2B-20J6-1B)
For CS1W-NC213/-NC413/-NC233/-NC433,
CJ1W-NC213/-NC413/-NC233/-NC433,
C200HW-NC213/-NC413 (XW2B-40J6-2B)
For CQM1-CPU43-V1 or CQM1H-PLB21
(XW2B-20J6-3B)

im

XW2Z-100J-B25

2m

XW2Z-200J-B25

For CUM1-CPU21/-CPU22/-CPU23
(XW2B-20J6-8A/XW2B-40J6-9A)

im

XW2Z-100J-B31

XW2Z-200J-B31

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Standard Models and External Dimensions

2-3 Standard Model List

2-22

I Servo Relay Unit Cables for Position Control Units

Specifications

Model

Position Control Unit

cables

For CQM1H-PLB21 (XW2B-20J6-3B) 0.5m | XW2Z-050J-A3
1m | XW2Z-100J-A3
For CS1W-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 T XW22Z-1000A7
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
For CJ1W-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) T T XW22-1000-A33
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2-3 Standard Model List

I Control Cables

Specifications

Model

Specified cables for Position Control Unit im XW2Z-100J-G9
e S [wezsonscs
10m XW2Z-10MJ-G9
Specified cables for Position Control Unit im XW2Z-100J-G13
o o1 4 s HzSEGTS
Specified cables for Position Control Unit im XW2Z-100J-G13
v Sm [ nazsoose
10m XW2Z-10MJ-G1
Specified cables for Position Control Unit im XW2Z-100J-G5
o or2 o1 sm | Weza0sss
Specified cables for Motion Control Unit (for 1 axis) im R88A-CPG001MH1
CS1W-MC221-V1/-MC421-V1 om RE8A-CPGO02M1
3m R88A-CPG003M1
5m R88A-CPG005M1
Specified cables for Motion Control Unit (for 2 axes) 1m R88A-CPG001M2
CS1W-MC221-V1/-MC421-VA om R88A-CPGO02M2
3m R88A-CPG003M2
5m R88A-CPG005M2
General control cables (with connector on one end) im 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 170°C thermal sensor)

R88A-RR22047S

Regeneration process capacity: 180 W, 20 Q (with 200°C thermal sensor)

R88A-RR50020S
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Standard Models and External Dimensions

2-3 Standard Model List

2-24

I Mounting Brackets (L-Brackets for Rack Mounting)

Specifications Model
R88D-KTA5L/-KTO1L/-KTO1H/-KT0O2H R88A-TKO1K
R88D-KTO02L/-KT04H R88A-TK02K
R88D-KT04L/-KT08H R88A-TKO3K
R88D-KT10H/-KT15H R88A-TK04K
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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)

Wall Mounting
External dimensions Mounting dimensions
40 _ 70 130
$5.2
AT O g
! A
Ex/
_
=y o
o e L] — 2
= -
H
v
(l r v
L ﬁ;ﬁ
o ik 1 e
6 28+0.5
[/
J @)
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions Mounting dimensions
~ 130 N
40 3 70 | 195
-’ | 25
R N 7 $5.2
a = anmm J'
L/
_
= N o
e 1] =1
g8 / ~FEY S
T ‘/ | - Square hole
A p—
7
/’ r vl
% Ll
I ’ﬂ”ﬂﬂ
i e
mes |k a=r e
¥ : [/ R B
5.2 N 25 (40)
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2-4 External and Mounting Dimensions

Wall Mounting

External dimensions Mounting dimensions

55 *} 130 -
$5.2
— = ) ks L
J |
oo i:
%% //J—¥f,: 3
ie) 3 /N S 2 g
- i - B i
‘J/J —
-
(/r' vl
LI v TEg
gl | o b g WD e
/,:// 4»6 4305
§ (55) -

Front Mounting (Using Front Mounting Brackets)

External dimensions Mounting dimensions

55 <7—0> 130

C . 19.5

7 25 7 5.2
5.2 |

Mo

— i
EJ
= o

e

=y e N 9

gé !g o| Ol O /r/y 7:::j %

BRI S S Square hole
lF _ " !
0g U/"'//-‘ ]
as 7280
s (Eass
e — :

[ . 57
3 -
Re6 (&N S //""/;1 AL — i
e L
I : @
‘ 52 N J& )
7
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

Wall Mounting

External dimensions Mounting dimensions

65 70 170

150
14005

(150)

I E—
7.5 50105
N (65)
Front Mounting (Using Front Mounting Brackets)
External dimensions Mounting dimensions
65 . 70 170
40 19.5 4
20 25 45.2
95.2 - 0005
‘ 7_Yﬁ
— 7 1
ol O] © ,?O‘\
2ER - Square hole
R2.6 _ Y
<>
20:
40
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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
85 4

NN
|

Front Mounting (Using Front Mounting Brackets)

External dimensions

70 170

180

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

(150)

Mounting dimensions

e ||

5.2

0.5

140*

170t0.5

Mounting dimensions

ﬁ@

5.2

o

Square hole
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

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

Wall Mounting

External dimensions

(86)
85

175 50 70 193.5
425 $5.2
R2.6 52| / |52 R2.6 .35
\ - ‘ ‘ / -
W g — ' I

888
=)
Ree T Jls2 | ]| 52 Re6
17.5

Mounting dimensions

25105 5.2

(168)
188:05

(4 S
J, 5010.5
(86)

175
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2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

(86)
85

70 193.5 _
75|, . 50
425 ¢5.2 30.7
R2.6 52 /N 5.2 R2.6 7125
S i Ve P e
R Lﬁ

R26 |

17.5

Mounting dimensions

25i0.5 ¢52

H Y

188i0'5

Square hole

o o
17.5 ¢ | o 5005
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

2-32

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

Wall Mounting

External dimensions

130 « 70 212
15 100
65 5.2
R2.6 5.2 5.2 R2.6
B i P i
Z £
i S =

o O O
A < v
AN N N
@16
7@ N
R2.6 (wll 52 52|\ Ras
65 5.2
15 100
Mounting dimensions
50205 6-M4
b ]
& ‘ |8
8 5
' [aV]
bl
& & &
15 10005
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2-4 External and Mounting Dimensions

Front Mounting (Using Front Mounting Brackets)

External dimensions

130 _ 70 212
15 100
65 $5.2 40.7
R2.6 5.2 5.2 R2.6 25
S N i P i ,
Z 22
‘ 7T
® |
Il &1

A
7
ol o 9 U ;‘
Al| | W /,r\
A N ’,/ ll'L
f -
=N
7
l
@ [® -
N |
Re.(a/ZLzﬁ 5.2 5201\ Res 25|
65 $5.2
15 100
Mounting dimensions
50t0.5 6_M4
wa
—
Square hole g
A A
® 52 52
15 10005
130
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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

91

70

170

150

Front Mounting (Using Front Mounting Brackets)

External dimensions

70

170

(92)
91
60
10 40 _
$5.2 1 \ 1952
o
[eollele]
252
L
R2.6 ‘
5.2 | 5.2
10 40

2-34

7
oA
/ L
C
¢31_Lﬁ$

Mounting dimensions

5.2

s

5 g
Te) L
v — !
145 P 7010.5
Mounting dimensions
4
5.2
@ {; .
T L
o
Square hole ~
3
@
| _40:05
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2-4 External and Mounting Dimensions

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

Wall Mounting

External dimensions

17.5 50
425 _ $5.2 70 193.5

5.2

Mounting dimensions

$5.2

2510.5 F
GB” ® ) i

168
188
198

R2.6

(168)

1 88i045

Tﬁ ~~_TRos
52| Il / 152 45.0

17.5 50

Front Mounting (Using Front Mounting Brackets)

External dimensions

94
85 ) 70 193.5
17.5 50
425 | 95.2 | 30.7
52 | ola 5.2 w25
i v I
i ;g i Lm

168
188
198

R2.6
M~_R26
5.2 5.2
| 2 5.2
17.5
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‘L 50%05

(94)

Mounting dimensions

wn
o
Square hole g
o o
| 50:05 |
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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

50+0.5

240i0.5

) @
10005

(130)

15 100 212 3
_| 65 . $5.2
5.2 5.2 &
q e o
Y 1@' 8 |
(@
S
[
I\
ol O o
Al < 7o)
| N N
© Y |
R2.6 ® 15
\ﬁ Xi M -
5.2 52 [l .\ R2.6
_ 65 $5.2
15 100

Front Mounting (Using Front Mounting Brackets)

External dimensions

Mounting dimensions

130 e 70 212

R2.6

100 ‘

65
2 5.2 »|
T T

o
-

By
n
J n

®

220
240
250

[,
:f 5.2 5£,M:\ R2.6 251,
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2-4 External and Mounting Dimensions

Servomotor Dimensions

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

50 W/100 W (without Brake)

R88M-K05030x (-S2)/-K10030x (-
R88M-K05030x (-S2)/-K10030x (-

s2)
s2)

(Shaft end specifications with key and tap)

w *H (Key groove P9)

Encoder connector
Motor connector 40x40
LL 25
LM —
] [
ARy Ay -2 44
PLFLL 7 ey e = 125
( E[ b e R3.7 -
f [T f R —.
2.] !
L N 3 o ; S \M3 (depth 6)
=¥ N~ : .
J 1.5 min. =
& Boss insertion position R =
(only for the ones with oil seal)
Dimensions (mm)
Model
LL LM LN
R88M-K05030x 72 48 23
R88M-K10030x 92 68 43

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

50 W/100 W (with Brake)
R88M-K05030x-B (S2)/-K10030x-B (S2) [ITE
R88M-K05030x-B (S2)/-K10030x-B (S2)

Encoder connector
Brake connector
Motor connector
LL 25 40x40

LM (Shaft end specifications with key and tap)
I )t - 5
nlb N o5 w3
K é #,,JF'V E‘ﬁ m¢ (Key groove P9)
] 1 R3.7 r
I_I—"I:¢ © I N -
LN & S .~ | gT M3 (depth 6)
LJ[[ 1.5 min. - \
Boss insertion position : O\ P
(only for the ones with oil seal) 20— 04.3
Dimensions (mm)
Model
LL LM LN
R88M-K05030x-Bx 102 78 23
R88M-K10030x-Bx 122 98 43

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

200 W/400 W (without Brake)

R88M-K20030x (-52)/-K40030x (-S2)
R88M-K20030x (-S2)/-K40030x (-S2) [T

Encoder connector
L Motor connector 60x60
e LM Y (Shaft end specifications with key and tap)
J} J—/F ————— ﬁmA} 6.5 3 = *Ll v 4-04.5
i e —
a K@ @355 30, 20 (200 W) N
| - : 25(400W) == 419 (200 W)
i 0 g © Nozp 18(200W) 88| 5h9 (400 W)
~ /f‘ \ 4‘5» 22.5 (400 W) To (Key groove P9)
3 1 M4, depth 8 (200 W
g y J {% O\ Ms, di&h 10( (400 vzl)
q @
a | [} 15 min. g@__g
Boss insertion position
(only for the ones with oil seal)
Dimensions (mm)
Model
LL LM S
R88M-K20030x 79.5 56.5 11
R88M-K40030x 929 76 14

Note. Models with a key and tap are indicated with S2 at the end of the model number.

200 W/400 W (with Brake)
R88M-K20030x-B (S2)/-K40030x-B (S2)
R88M-K20030x-B (52)/-K40030x-B (S2) I

Encoder connector
Brake connector
Motor connector
LLLM 30 445 60x60
géwif ﬁ\ 6.5 3 — Y (Shaft end specifications with key and tap)
| s - R A oy |
J i o 4 il i 1t
Y [k—[ I,J fh 4 - 2000 W)
w '8 O) 25(400W) == 40 000w
( - @ 18 (200 W) § § 5h9 E4oo W;
(] [j @ // 22.5 (400 W) Fo (Key groove P9)
~ _ M4, depth 8 (200 W
§ % ‘ot \MS, digm 10( (400 vz/)
=
1 q
a 1.5 min.

Boss insertion position
(only for the ones with oil seal)

Dimensions (mm)
Model
LL LM S
R88M-K20030x-Bx 116 93 11
R88M-K40030x-Bx 135.5 112.5 14

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

750 W (without Brake)

R88M-K75030H (-S2)
R88M-K75030T (-S2)

Encoder connector

[ ABS

Motor connector
112.2 35
86.2
p—a -~ 3
i e Aval .
. E'idﬁl i
N :
L d[]
I 0
el
S
=1 &
O

AR (|8 /JL,L
0.
/—hf% £ 35
24 9

4-6

25
22|

=

6

(Shaft end specifications with key and tap)

6h9

Note. Models with a key and tap are indicated with S2 at the end of the model number.

750 W (with Brake)
R88M-K75030H-B (S2)
R88M-K75030T-B (S2) IXN

Encoder connector
Brake connector

Motor connector
148.2 35
122.2
A 8 3
;/fr A
o} T = Q
- XQ'
\ | 5
[ d ‘ 3 35
25|
8 i e
ot =
| O
= 5
N\
q O 2,

M5 (depth 10)

(Shaft end specifications with key and tap)

6h9

1

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

1 kW/1.5 kW/2 kW (without Brake)
R88M-K1K030H (-S2)/-K1K530H (-S2)/-K2K030H (-S2)
R88M-K1K030T (-S2)/-K1K530T (-S2)/-K2K030T (-S2) XN

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) XN

Motor and brake

6h9

. \M5 (depth 12)

connector LLLM =
Encoder connector KB2 ] (Shaft end specifications with key and tap)
KB 00x100
e 55
10, ].3 _ 45
ol T j"\”k ET:L{ ) -89 42 | M3, through
— 1 © (& (56 ©
Clinal TR 7S Ml | S R NE
| = = — = = ¥ T
= 8 3
i LT
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K1K030x 141 97 66 119
R88M-K1K530x 159.5 115.5 84.5 137.5
R88M-K2K030x 178.5 134.5 103.5 156.5
R88M-K1K030x-Bx 168 124 66 146
R88M-K1K530x-Bx 186.5 142.5 84.5 164.5
R88M-K2K030x-Bx 205.5 161.5 103.5 183.5

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

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

R88M-K3K030T (-52) A

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

R88M-K3K030T-B (S2) T A

Motor and brake

LL

55

8h9

™

A
M5 (depth 12)

connector LM
KB2 - .
Encoder connector 12 100x120 (Shaft end specifications with key and tap)
™S 55
J’k 12, 1.3 ®
) 4-69 5 4 M3, through
- © 1 AC ©
3 S TN A e S ®
e TN — 1 =
2 2
— = i\ p =
: O ¢ Y 745
Dimensions (mm)
Model
LL LM KB2
R88M-K3K030x 190 146 168
R88M-K3K030x-Bx 215 171 193

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

4 kW/5 kW (without Brake)
R88M-K4K030H (-S2)/-K5K030H (-S2)
R88M-K4K030T (-52)/-K5K030T (-S2) IR A

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

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

Motor and brake

LL

65

connector M (Shaft end specifications with key and tap)
KB2
Encoder connector KB1 130x130
S~ 65
12 6 55
@ N 4-09 51 M3, through 8h9
T ! n 3 @ 4% e
8 % o y : % ~ & '\¢
S - S )
! ! 3 /B ~b1g5 S b\ M8 (depth20)
il [ ’8‘
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K030x 208 164 127 186
R88M-K5K030x 243 199 162 221
R88M-K4K030x-Bx 233 189 127 211
R88M-K5K030x-Bx 268 224 162 246

Note. Models with a key and tap are indicated with S2 at the end of the model number.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

2-43

suolsuawiq |eu.la)x3 pue S|9pPOo\ piepuels



Standard Models and External Dimensions

2-4 External and Mounting Dimensions

l 3,000-r/min Motors (400 V)

750 W/1 kW/1.5 kW/2 kW (without Brake)

R88M-K75030F (-S2)/-K1KO030F (-S2)/-K1K530F (-S2)/-K2K030F (-S2)

R88M-K75030C (-S2)/-K1K030C (-S2)/-K1K530C (-S2)/-K2K030C (-S2) [N

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) [JIETN

Motor and brake LL

connector

Encoder connector

2-44

101 (without brake)
03 (with brake)

55

LM

KB2

KB1
\

T
10,

W

60
I

$19h6

$95h7

100x100

rlij
| 4-49
N/ Sp
] 1121 g@‘%

55

45

42

M3, through

19h6

9095h7

Dimensions (mm)

Model
LL LM KB1 KB2

R88M-K75030x 131.5 87.5 56.5 109.5
R88M-K1K030x 141 97 66 119

R88M-K1K530x 159.5 115.5 84.5 137.5
R88M-K2K030x 178.5 134.5 103.5 156.5
R88M-K75030x-Bx 158.5 114.5 53.5 136.5
R88M-K1K030x-Bx 168 124 63 146

R88M-K1K530x-Bx 186.5 142.5 815 164.5
R88M-K2K030x-Bx 205.5 161.5 100.5 183.5

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

3 kW (without Brake)

R88M-K3K030F (-S2)
R88M-K3K030C (-S2) [JI-EN

3 kW (with Brake)

R88M-K3K030F-B (S2)

R88M-K3K030C-B (S2) TN

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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gh 8h9

[e)
—

paii

M5 (depth 12)

Motor and brake LL 55
connector LM
KB2 PP ;
Encoder connector 1 120120 (Shaft end specifications with key and tap)
™S 55
J\ 12 1.3 ®
o) N 4-¢9 o ad M3, throu
" 2 ! \e 2
8 & N ~a \\\ A/, AV §/ % -
— S = |5
| —_— 3 SN e
I O 4 D 745
| T T
Dimensions (mm)
Model
LL LM KB2
R88M-K3K030x 190 146 168
R88M-K3K030x-Bx 215 171 193
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

4 kW/5 kW (without Brake)
R88M-K4KO030F (-S2)/-K5K030F (-S2)
L ABS |

4 kW/5 kW (with Brake)

R88M-K4K030C (-S2)/-K5K030C (-S2)

R88M-K4K030C-B (52)/-K5K030C-B (S2

R88M-K4KO030F-B (S2)/-K5K030F-B (S2)
) A

Motor and brake

LL

65

(Shaft end specifications with key and tap)

8h9

™

connector Ty
KB2
Encoder connector KB1 130x130
S 7 65
12 6 55
o N, 4-49 51,1 M3, through
A © [>] ©
8 i N 4& %/ § ~ &
S = S
3 /’E ~4i6s 504
|1 1<)
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K030x 208 164 127 186
R88M-K5K030x 243 199 162 221
R88M-K4K030x-Bx 233 189 127 211
R88M-K5K030x-Bx 268 224 162 246

2-46
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2-4 External and Mounting Dimensions

l 2,000-r/min Motors (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) =N

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) [N

Motor and brake

connector LL LR (Shaft end specifications with key and tap)
LM o LR
Encoder connector KB2 130x130 45 (1.0 10 2.0 kW)

_ NG 55 (3.0 kW)

2 Z1o |6 41 (1.0 to 2.0 kW)

S E 51 (3.0 kW)

‘; ;;: \ 4-49 M3, through

oo | - ® 5 - 8h9

- M s < <

ow 8| 3| A Y

TEr ot =) = o = I

= 76 5 oz M5, depth 12 (1.0 to 2.0 kW)
% o T 2z \M8, depth 20 (3.0 kW)
Dimensions (mm)
Model
LL LR LM S KB1 KB2

R88M-K1K020x 138 55 94 22 60 116
R88M-K1K520x 155.5 55 111.5 22 77.5 133.5
R88M-K2K020x 173 55 129 22 95 151
R88M-K3K020x 208 65 164 24 127 186
R88M-K1K020x-Bx 163 55 119 22 60 141
R88M-K1K520x-Bx 180.5 55 136.5 22 77.5 158.5
R88M-K2K020x-Bx 198 55 154 22 95 176
R88M-K3K020x-Bx 233 65 189 24 127 211

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

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

R88M-K4K020T (-52)/-K5K020T (-52) TN

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

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

Motor and brake
connector

LL 70
LM
Encoder connector KB2 176x176 (Shaft end specifications with key and tap)
NG KB1 o
18_, |32 Ig%l 55
50
4-¢13.5
o M3, through
i | N @ ¢ QZ }{& _ A 10h9
8| = 8 8 i
o - o :
s v 8¢@;i
b = M12 (depth 25
> - '
/N
u § & /70
Dimensions (mm)
Model

LL LM KB1 KB2

R88M-K4K020x 177 133 96 155

R88M-K5K020x 196 152 115 174

R88M-K4K020x-Bx 202 158 96 180

R88M-K5K020x-Bx 221 177 115 199

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

l 2,000-r/min Motors (400 V)

400 W/600 W (without Brake)
R88M-K40020F (-S2)/-K60020F (-S2)
R88M-K40020C (-S2)/-k60020C (-S2) [IIEEE

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

Motor and brake

connector
LL

55

6h9

M5 (depth 12)

Encoder connector LM
Kb2 100x100 ificati i
N KB1 x (Shaft end specifications with key and tap)
3 55
) 45
gg > FL L 19 449 42 | M3, through
==£ q A%
22 8| | g~ ==
[=R=} s A =Y~
= — |3
b \Q = u.o]
KE 5 )
L 3 %) ®/ v ©
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K40020x 1315 87.5 56.5 109.5
R88M-K60020x 141 97 66 119
R88M-K40020x-Bx 158.5 114.5 53.5 136.5
R88M-K60020x-Bx 168 124 63 146

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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Standard Models and External Dimensions

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) [I-EN

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) [N

Motor and brake

connector
LL LR
Encoder LM
connector KB2
B \ KB1
S _ o 12 6
i
=< S
222 N\
E3F| A 2
E <
52 |8 7|
S ™
2% o =
e
© 0 U
TTCC 4 a

$110h7

ho

130x130

- PO

(Shaft end specifications with key and tap)

AD

‘§\/

‘%

LR

M3, through

¢Shé

$110h7
|t—

M, depth 12 (1.0 to 2.0 kW)
M8, depth 20 (3.0 kW)

Dimensions (mm)

Model
LL LR LM S KB1 KB2
R88M-K1K020x 138 55 94 22 60 116
R88M-K1K520x 155.5 55 111.5 22 77.5 133.5
R88M-K2K020x 173 55 129 22 95 151
R88M-K3K020x 208 65 164 24 127 186
R88M-K1K020x-Bx 163 55 119 22 57 141
R88M-K1K520x-Bx 180.5 55 136.5 22 745 158.5
R88M-K2K020x-Bx 198 55 154 22 92 176
R88M-K3K020x-Bx 233 65 189 24 127 211

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

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

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

Motor and brake

connector
LL 70
Encoder LM
connector KB2 176x176

(Shaft end specifications with key and tap)
70

KB1

18 3.2 55
\ 40135 > M3, through
g f B hd AN ‘ 10h9
pr==Y ™ @y v
o ¥ [ee]
© - —
I ik DEEAR
e /< > , ] M2
' 20 (depth 25)
0 j @ @@ \
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K4K020x 177 133 96 155
R88M-K5K020x 196 152 115 174
R88M-K4K020x-Bx 202 158 96 180
R88M-K5K020x-Bx 221 177 115 199

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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E Motor and brake

Standard Models and External Dimensions

2-4 External and Mounting Dimensions

l 1,000-r/min Motors (200 V)

900 W (without Brake)
R88M-K90010H (-S
R88M-K90010T (-S

2) HLe

2)
900 W (with Brake)
R88M-K90010H-B (S2) I\e]
R88M-K90010T-B (S2) [N

connector

Encoder connector LM

2-52

LL 70

KB2

\ 77.5

12 6

116
y

=

130x130

(Shaft end specifications with key and tap)
70

60
\
$22h6
¢110h7
; /

45

4-09 41 M3, through
8h9
oL g o ~
Sy " .
= —] S
‘_5_ u
% M5 (depth 12)

Dimensions (mm)
Model
LL LM KB2
R88M-K90010x 155.5 111.5 133.5
R88M-K90010x-Bx 180.5 136.5 158.5

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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2-4 External and Mounting Dimensions

2 kW/3 kW (without Brake)

R88M-K2K010H (-S2)/-K3K010H (-S2)
R88M-K2K010T (-S2)/-K3K010T (-S2) RN

2 kW/3 kW (without Brake)

R88M-K2K010H-B (S2)/-K3K010H-B (S2)
R88M/-K2K010T-B (S2)/-K3K010T-B (S2) XN

Motor and brake

iM12 (depth 25

connector n 80
N LM
Encoder connector K2 176x176 (Shaft end specifications with key and tap)
\ KB1 80
18,, |32 E% 55
o d s ®x4_¢13'5 % M3, through
g > & ol ﬁ(& _ 10h9
g H= _%,'_E === % S ©
- : SR
P b
| o %2,
q [ @ 2 \0
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K2K010x 163.5 119.5 82.5 1415
R88M-K3K010x 209.5 165.5 128.5 187.5
R88M-K2K010x-Bx 188.5 144.5 82.5 166.5
R88M-K3K010x-Bx 234.5 190.5 128.5 212.5

Note. Models with a key and tap are indicated with S2 at the end of the model number.
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

l 1,000-r/min Motors (400 V)

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

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

Motor and brake

2)
2 I
s2)
s2) I

connector
—_— LL 70
Encoder connector LM 130x130
KB2 (Shaft end specifications with key and tap)
N\ = KBt 70
% _ 12 6 45
5 g 4-09 41 M3, through
s 3 { ] < a — 8h9
T i —— ¥ ¢ ;
yov S =
b <4765 9 M5 (depth 10)
d t% 2
Dimensions (mm)
Model
LL LM KB1 KB2
R88M-K90010x 155.5 111.5 77.5 133.5
R88M-K90010x-Bx 180.5 136.5 74.5 158.5

Note. Models with a key and tap are indicated with S2 at the end of the model number.

2-54 Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



2-4 External and Mounting Dimensions

2 kW/3 kW (without Brake)
R88M-K2K010F (-S2)/-K3K010F (-S2)
R88M-K2K010C (-S2)/-K3K010C (-S2) [N

2 kW/3 kW (without Brake)
R88M-K2K010F-B (S2)/-K3K010F-B (S2)
R88M-K2K010C-B (S2)/-K3K010C-B (S2) RN

Motor and brake

Note. Models with a key and tap are indicated with S2 at the end of the model number.

connector n %
Encoder connector\ KB2KB1 176x176 (Shaft end specifications with key and tap)
™ 80
18_, | 3.2 E% 55
50
4-913.5
o M3, through
I }e f B _ N hd Q?; },& L 10h9
8 H— %E ¥ % '_E <] m
3 == @ -
S v T 813 )
b = M12 (depth 25) g-
o o
q - /)< - o [ 2
o
=
: - o
Dimensions (mm) o
Model o
LL LM KB1 KB2 )
R88M-K2K010x 163.5 119.5 82.5 141.5 g
R88M-K3K010x 209.5 165.5 128.5 187.5 o
R88M-K2K010x-Bx 188.5 144.5 82.5 166.5 Q
-~
R88M-K3K010x-Bx 234.5 190.5 128.5 212.5 2
=
D
o
3
D
=2
@,
o
=2
(7))
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Standard Models and External Dimensions

2-4 External and Mounting Dimensions

External Regeneration Resistor Dimensions

2-56

I External Regeneration Resistor

R88A-RR08050S/-RR080100S

Thermal switch output

43.5

62

£
— =2 w5
:Ie- 9 119- — (
Y]
== |:
=i 3
U
— 6
! t1.2 500 ! 104
20 122
130
R88A-RR22047S
cq\Thermal switch output
Tk
— 0 8
e &2
=1 3 ( ' | |
== ! | |
=1 3 ( ]
U
— 1.6
! t1.2 500 ! 200
20 220

R88A-RR50020S

230

2|

40

76

360

386

402
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2-5 EMC Filter Dimensions

2-5 EMC Filter Dimensions

—W
—M2—

o
ol &

drive ©
mounts

output
flexes

—D—

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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Specifications

This chapter explains the general specifications, characteristics, connector
specifications and I/O circuits of the Servo Drive, Servomotor and peripheral

devices.
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Specifications

3-1 Driver Specifications

3-1 Driver Specifications

Select the Servo Drive matching the Servomotor to be used. Refer to "Servo Drive and
Servomotor Combination List"(P.2-11).

The same Accurax G5 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 +55C, 90% RH max. (with no condensation)

Storage ambient temperature
and humidity

-20 to +65C, 90% RH max. (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)

Impact resistance

Acceleration of 19.6 m/sZ max. 2 times each in X, Y, and Z directions

Insulation resistance

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

Dielectric strength

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

Protective structure

Built into panel

EC EMC EN 55011, EN 61000-6-2, IEC 61800-3
o | directive | directive
(]
2 Low voltage | EN 61800-5-1
% command
£ | UL standards UL 508C
§ CSA standards CSA22.2 No. 14
(]
€ | Functional safety EN 1SO13849-1:2008 (Performance Level d), IEC61800-5-2:2007 (STO),
EN61508:2001 (SIL2),EN954-1:1996 (CAT3)

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

Note 2. Never perform dielectric strength or other megameter tests on the Servo Drive. Failure to follow this guideline
may result in damaging the internal elements.

Note 3. Depending on the operating conditions, some Servo Drive parts will require maintenance. For details, refer to
"11-5 Periodic Maintenance" (P.11-22).
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3-1 Driver Specifications

Characteristics

l 100-VAC Input Type

Item R88D-KTAS5L R88D-KTO1L R88D-KTO02L R88D-KT04L
Continuous output current (rms) 1.2A 1.7 A 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 115 VAC (85 to 127 V) 50/60 Hz
voltage
Rated 14 4 5 26A 43A 76A
current
Control Power
circuit supply Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz
voltage

Control method

All-digital servo

Inverter method

IGBT-driven PWM method

PWM frequency 12.0 kHz 6.0 kHz
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 200 W 400 W
Applicable | 3,000 1/ K05030L K10030L K20030L K40030L
motor min type
m K05030S K10030S K20030S K40030S

2,000-r/

min type m - - - -

1,000-r/

min type m - - - -
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3-3

suonesidads



Specifications

3-1 Driver Specifications

l 200-VAC Input Type

ltem R88D- R88D- R88D- R88D- R88D- R88D-
KTO1H KTO02H KTO04H KTO8H KT10H KT15H
Continuous output current (rms) 1.2A 16A 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 134 2413 A (4124 A|6.6/3.6* A|9.1/5.9"TA 142811 A
current
Control Power
circuit supply Single-phase 200 to 240 VAC (170 to 264 V) 50/60 Hz
voltage
PWM frequency 12.0 kHz 6.0 kHz
Weight Approx. Approx. Approx. Approx. Approx. Approx.
0.8 kg 0.8 kg 1.1 kg 1.6 kg 1.8 kg 1.8 kg
Maximum applicable motor capacity | 100 W 200 W 400 W 750 W 1 kW 1.5 kW
Applicable | 3,000-r/ K05030H K1K030H
motor min type K10030H K20030H 1K40030H | K75030H - K1K530H
K05030T K1K030T
XN | (00507 |KR0030T  |K40030T  (K75030T |- K1K530T
2,000-r/
’ - - - - K1K020H |K1K520H
min type
m - - - - K1K020T |K1K520T
1,000-r/
, _ - — - - K90010H
min type
m - - - - - K90010T

Control method

All-digital servo

Inverter method

IGBT-driven PWM method

*1. The left value is for single-phase input power and the right value is for 3-phase input power.
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3-1 Driver Specifications

Iltem R88D-KT20H R88D-KT30H R88D-KT50H
Continuous output current (rms) 134 A 18.7 A 33.0A
Input power | Main Power
supply circuit supply 3.3 KVA 4.5 KVA 7.5 KVA
capacity
Power
supply 3-phase 200 to 230 VAC (170 to 253 V) 50/60 Hz
voltage
Rated 14184 15.1 A 21.6 A
current
Control Power
circuit supply Single-phase 200 to 230 VAC (170 to 253 V) 50/60 Hz
voltage

PWM frequency

6.0 kHz

Weight Approx. 2.7 kg Approx. 4.8 kg Approx. 4.8 kg
Maximum applicable motor capacity | 2 kW 3 kW 5 kW
Applicable | 3,000-r/ K4K030H
motor min type K2K030H K3KO30H K5K030H
K4KO030T
m K2K030T K3KO030T K5KO30T
2,000-r/ K4K020H
min type K2K020H K3K020H K5K020H
K4K020T
m K2K020T K3K020T K5KO020T
1,000~/ inC DE K2KO10H K3KO10H
min type
K3K010T
| ABS i K2K010T K4K510T

Control method

All-digital servo

Inverter method

IGBT-driven PWM method

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

3-5

suonesidads



Specifications
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l 400-VAC Input Type

ltem R88D- R88D- R88D- R88D- R88D- R88D-
KTO6F KT10F KT15F KT20F KT30F KT50F
Continuous output current (rms) 29A 29A 47 A 6.7 A 9.4 A 165 A
Main Power
circuit supply 3-phase 380 to 480 VAC (323 to 528 V) 50/60 Hz
voltage
Input power Rated 1,8 2.8 A 4.7 A 5.9 A 7.6 A 12.1A
supply current
Control Power
circuit supply 24 VDC (20.4t0 27.6 V)
voltage
PWM frequency 6.0 kHz
Weight Approx. Approx. Approx. Approx. Approx. Approx.
1.9kg 1.9kg 1.9 kg 2.7 kg 4.7 kg 4.7 kg
Maximum applicable motor capacity | 600 W 1 kW 1.5 kW 2 kW 3 kW 5 kW
Applicable | 3,000-r/ K1K030F K4K030F
motor min type B K75030F K1K530F K2KO30F | K3KO30F K5K030F
K1K030C K4K030C
m - K75030C K1K530C K2K030C | K3K030C K5K030C
2,000-r/ K40020F K4KO020F
min type KB0020F K1KO20F | K1K520F | K2K020F | K3K020F K5K020F
K40020C K4K020C
m K60020C K1K020C | K1K520C | K2K020C | K3K020C K5K020C
1,000-r/
’ - - K90010F |- K2K010F | K3KO10F
min type
m - - K9o010C |- K2K010C | K3K010C

Control method

All-digital servo

Inverter method

IGBT-driven PWM method
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3-1 Driver Specifications

I Protective Functions

Error detection

Description

Control power supply undervoltage

The DC voltage of the main circuit fell below the specified value while the
operation command (RUN) input was ON.

Overvoltage

The DC voltage in the main circuit is abnormally high.

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.

Driver overheat

The temperature of the driver 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 exceeds the processing 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 driver.

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 full closing control, difference between position of load from external
scale 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 1/0 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 XN

A 1-turn counter error was detected.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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3-1 Driver Specifications

Error detection

Description

Absolute encoder multi-rotation counter

i ABS |

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

Absolute encoder status error =10

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 scale communications error

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

External scale status error

An external scale error code was detected.

Phases-A, B and Z connection error

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

Motor non-conformity

The combination of the Servomotor and Servo Drive is not appropriate.
The encoder was not connected when the power supply was turned ON.
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3-1 Driver Specifications

Main Circuit and Motor Connections

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

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1
L2

L3

Main circuit power
supply input

R88D-KTxL

(50 to 400 W) : Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz
(200 to 400 W) : 3-phase: 200 to 240 VAC (170 to 264 V) 50/60 Hz
R88D-KTxH

(50 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

Note. Single-phase should connect to L1 or L3.

L1C

L2C

Control circuit power
supply input

R88D-KTxL : Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz
R88D-KTxH : Single-phase 200 to 240 VAC (170 to 264 V) 50/60 Hz

Motor Connector Specifications (CNB)

Symbol Name Function
B1 External Normally B2 and B3 are short-circuited.
B2 Regeneration If there is high regenerative energy, remove the short-circuit bar
Resistor connection | between B2 and B3 and connect an External Regeneration Resistor
B3 terminals between B1 and B2. (Models from 750 W)
U Motor connection Phase U | These are the output terminals to the Servomotor.
v terminals Phase V Be sure to wire them correctly.
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 Driver Specifications

3-10

l R88D-KT20H

Main Circuit Connector Specifications (CNA)

Symbol Name Function

L1 Main circuit power R88D-KTxH (2 kW) :

T supply input 3-phase: 200 to 230 VAC (170 to 253 V) 50/60 Hz

L3

L1C Control circuit power R88D-KTxH : Single-phase 200 to 230 VAC (170 to 253 V) 50/60
T supply input Hz

Motor Connector Specifications (CNB)

Symbol Name Function

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

External Regenerative Resistor (CNC)

Symbol Name Function

B1 External Regeneration Normally B2 and B3 are short-circuited.

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

B3 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).
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I R88D-KT30H/R88D-KT50H

Terminal Block Specifications

Symbol

Name

Function

L1
L2
L3

Main circuit power
supply input

R88D-KTxH (3 to 5 kW):
3-phase 200 to 230 VAC (170 to 253 V) 50/60 Hz

L1C

L2C

Control circuit power
supply input

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

B1
B2
B3

NC

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are short-circuited.

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

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

Phase V Be sure to wire them correctly.

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).
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I R88D-KT06F/R88D-KT10F/R88D-KT15F/R88D-KT20F

Main Circuit Connector Specifications (CNA)

Symbol Name Function
L1 Main circuit power R88D-KTxF
——— supply input (600 W to 2 kW) : 3-phase: 380 to 480 VAC (323 to 528 V)
L2
50/60 Hz
L3

Motor Connector Specifications (CNB)

Symbol Name Function

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

External Regenerative Resistor (CNC)

Symbol Name Function

B1 External Regeneration Normally B2 and B3 are short-circuited.

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

B3 Resistor between B1 and B2.

NC Do not connect.

Control Circuit Connector Specifications (CND)

Symbol Name Function

24V Control circuit power 24 VDC = 15%
oV supply input

|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).
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3-1 Driver Specifications

I R88D-KT30F/R88D-KT50F

Terminal Block Specifications (TB1)

Symbol Name Function

24V Control circuit power 24 VDC = 15%

oV supply input

Terminal Block Specifications (TB2)

Symbol Name Function

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

2 input 3-phase 200 to 230 VAC (170 to 253 V) 50/60 Hz

L3

B1 External Regeneration Normally B2 and B3 are short-circuited.

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

B3 Resistor between B1 and B2.

NC Do not connect.
Motor connection Phase U | These are the output terminals to the Servomotor.
terminals Be sure to wire them correctly.

\ Phase V

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).

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

3-13

suonesidads



Specifications

3-1 Driver Specifications

Control I/0 Connector Specifications (CN1)

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

+24 VCW [1 2.2 kQ
Reverse pulse +CW 3

}\ ———————————————————————— 11 1BKIR Brake intorlock Maximum
-CW ) > ° rake interioc service
500 kpps max. Lt TS TR T }§ < 10 | BKIRCOM voltage

waveewls 2o T 7  30VDG

35READY Servo ready Méximum

Forward pulse +CCw

completed output output current

o 34HEADYCOM : 50 mADC
O

Alarm output
36 | ALMCOM

)
,,,,,,,,,,,,,,,,,,,,,,,, 39| INP Positioning
completion
38INPCOMoutput

192 Phase-Z output
(open-collector output)

12t0 24 VDC +24 VIN [7 . 25| ZCOM
[ e R O
“Operation command
RUN [ 29

—

Vibration filter
switching  prsel1 26

.

Encoder Line-driver output

—A phase-A output |corresponding with
the EIA RS-422A

49| +B communications
Gain switching B Fncoder Eroea:zorisistance
EL —B phase-B output !
S GS 27 120 Q min.)
23|+Z
P Encoder

Electronic gear
switching  GESEL1 |28

.

—Z phase-Z output

Error counter reset
ECRST | 30

.

SEN Sensor ON
N4

SENGND
<

CONTROL mode E"( 42| BAT  Backup battery™
switching TVSEL | 32 3
- 4.7 kO 431 BATGND

Ay ER

Alarm reset
RESET | 31

.

Pulse prohibition

IPG |33 10kQ 16 [PCL  Forward torque limit input
e 3.83 kQ 17| AGND2
Reverse drive - < T
rohibition )
»p—7\ NOT e 10kQ 18| NCL |Reverse torque limit input
e 3.83 kO j

50| FG

prohibition
L~ POTTQ [ T Frame ground

f\

~
i
=

i

~
\‘
=

Forward drive

f\

*1. If a backup battery is connected, a cable with a battery is not required.

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.
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3-1 Driver Specifications

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

Speed command REF [14 20 kQ

# AGND |15 383 kQ%

Forward torque limit input PCL[16 10 kQ

# AGND1|17 383 m%

Reverse torque limit input| NCL[18 10kO

Sensor ON SEN
N/

SENGND

<

12t0 24 VDC +24VIN

[
Operation command
RUN
Zero speed

designation yzERO

Gain switching
GSEL

o

27

Internally set speed
selection 3 yggEL3

o

28

Internally set speed
selection2 g2

o

30

Alarm reset
RESET

31

-

CONTROL mode
switching TVSEL

32

-

Internally set speed
selection 1 ygEL1

33

o

Reverse drive
rohibition
L\ NOT

Forward drive
rohibition
L\ POT

9

[

*1. If a backup battery is connected, a cable with a battery is not required.

BKIRCOM

READYCOM

/ALM

ALMCOM

TGON Motor rotation
speed detection

TGONCQMput

Z

ZCOM  output)

Encoder
phase-A output

Encoder
phase-B output

Encoder
phase-Z output

FG
Frame ground

Brake interlock

Servo ready
READY completed output | output current

Alarm output

Phase-Z output
(open-collector

Maximum

service voltage
:30VDC

Maximum

:50 mADC

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

(load resistance
120 Q min.)

BAT _ Backup battery
IBATGND

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.
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3-1 Driver 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 @7 """""""""""" BKIR Maximum
Brake interlock | gorvice voltage
3.83 kQ N g
# AGND1 |15 % D BKIRCOM .30 VDG

R Servo ready Maximum

Torque command input TREF2 |16 10 kQ 1 READY completed output | output current
N :50 mADC
AGND2 |17 3.83kQ N READYCOM

,,,,,,,,,,,,,,,,,,,,,,,, /ALM
Sensor ON SEN Alarm output

ALMCOM

SENGND TGON

Motor rotation
med detection
output

<

121024 VDC +24VIN |7  4.7kQ “
1 ! N
Operation é\\: <
command RUN [ 29

Zero speed N
designation \;7ERQ | 6 X

o 1

Gain switching é\\: <
GSEL | 27 21 +A

- f

TGONC

Phase-Z output

(open-collector
ZCOM  output)

Line-driver output

4|:|'7 kQ | Encoder corresponding with
Alarm reset ~A phase-Aoutput 4,0 F|A RS-420A
é\\: < communications
RESET | 31 ! method
- 4.7 kQ Encoder load resist
+{ ] B phase-B output ggg Qrer::s ?nce
CONTROL mode < '
switching  TysgL |32 X
— 17 0 ] Encoder
o —Z phase-Z output
Reverse drive é\
prohibition X 42] BAT Backup battery’
| Prenr NOT]38 ! D y
4.7 kQ
o 43 BATGND
Forward drive <
prohibition POT |9 N

L~ |

¢

*1. If a backup battery is connected, a cable with a battery is not required.

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.

Frame ground
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3-1 Driver Specifications

I Control I/0 Signal List

CN1 Control Inputs

: CONTROL mode
P"; Symbol Name Function and interface Eull
by Position | Speed [Torque| , .
closing
24-V open-collector Input terminals for position command
1 +24VCW input for command pulses for both line driver and open
pulse collector.
Changes to enable (set value: O<default
3 +(F3XV/+puIs/ Relverser %L(J)lf e,hfeed setting>) according to the setting of
* puse, or 99" phase Command Pulse Input Selection
difference signal Pn005
4 | -CWipUls-FA | (phase A) (Pn00S).
y y
24-V open-collector
2 +24VCW input for command
pulse
5 +CW/+puls/ | Forward pulse,
+FA direction signal, or 90°
phase difference signal
6 -CW/-puls/-FA (phase B)
44 +CWLD Reverse pulse (inputfor | Input terminals for position command
45 CWLD line driver only) pulses dedicated to the line-driver
output. N N
46 +CCWLD Forward pulse (inputfor | 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
m multi-rotation data of the absolute
encoder and also outputs 1-rotation data
20 SEN as the initial incremental pulses.
This input changes to enable (set value: v v v
1) according to the setting of Absolute
Interface Function Selection (Pn616).
13 SENGND Signal ground This is a sensor ON signal ground.
42 BAT Backup battery input Backup battery connection terminals
m when the absolute encoder power is
interrupted.(Connection to this terminal | v \ \/ \/
43 BATGND 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 S
(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). d
Use the Torque Command Scale
(Pn319) to change the rotation speed
scale for the command input.
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3-1 Driver Specifications

Pin
number

Symbol

Name

Function and interface

CONTROL mode

Position | Speed [Torque

Full
closing

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: O 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
Torque 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

This is the positive input terminal of the
external DC power supply for sequence
input (12 to 24 V).

8,9, 26 to 33

SI1 to 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]

Vibration filter switching
1

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

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

3-18
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Pin

number S

Name

Function and interface

CONTROL mode

Full

Position .
closing

Speed [Torque

GSEL [27]

Gain switching

This changes to enable (set value: 2)
according to the setting of 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.

GESELA1
(28]

Electronic gear
switching 1

Switches the numerator for electronic
gear ratio.

You can switch maximum 4 electronic
gear ratio numerators by combining with
electronic gear switching input 2
(GESEL2).

RUN [29]

Operation command
input

This turns ON the servo (motor power
supply starts).

ECRST [30]

Error counter reset
input

Resets the position error counter.

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

RESET [31]

Alarm reset input

Release the alarm status.

The error counter is reset when the
alarm is reset.

Some alarms cannot be reset with this
input.

TVSEL [32]

CONTROL mode
switching input

This signal switches the CONTROL
mode for Servo Drive.

Changes to enable (set value: 3 to 5)
according to the setting of CONTROL
mode Selection (Pn001).

IPG [33]

Pulse prohibition input

Prohibits the position command pulse.
Changes to enable (set value: 0)
according to the setting of Command
Pulse Prohibition Input Setting (Pn518).

VSEL1 [33]

Internally set speed
selection 1

VSEL2 [30]

Internally set speed
selection 2

VSEL3 [28]

Internally set speed
selection 3

Use this input to select a desired Speed
Setting (Pn304 to 311) during the
internally set speed operation.

TLSEL

Torque limit switching

Switches the torque limit value via ON/
OFF.

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

DFSEL2

8,9,261t0 33

Vibration filter switching
2

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

Switching between 4 settings is possible
by combining this with the vibration filter
switching input 1 (DFSEL1).
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Pin
number

Symbol

Name

Function and interface

CONTROL mode

Position

Speed

Torque

Full
closing

8,9, 26 to 33

GESEL2

Electronic gear
switching 2

You can switch maximum 4 electronic
gear ratio numerators by combining with
electronic gear switching input 1
(GESEL1).

VZERO

Zero speed designation
input

This signal forcibly sets the speed
command to 0.

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

VSING

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).

EMG-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 each CONTROL mode.)

I CN1 Control Outputs

: CONTROL mode
Pin Symbol Name Function and interface Full
number Position | Speed [Torque| , .
closing
Encoder phase A Encoder signals (or external scale
21 +A . ; .
+output signals during full closing 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
48 B Encoder phase B to RS-422). The maximum output
* +output frequency is 4 Mpps.
v N
49 -B Encoder phase B - Phase Z is output for encoder signals (or
output external scale signals during full closing
Encoder phase Z control). This is the line-driver output
23 |+ +output (equivalent to RS-422).
o4 -z Encoder phase Z -
output

3-20
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CONTROL mode

Pin Symbol Name Function and interface Full
number Position | Speed [Torque| , .
closing
19 Z Encoder phase-Z Phase Z is output for encoder signals (or
output external scale signals during full closing J
control). Open-collector output
o5 ZCOM Encoder phase-Z
output common
SO1 0 SO4 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 N N
(10]
READY [35] | Servo ready completed | This output signal indicates that the
driver is turned ON and ready to start
operation. N N N
READYCO It is turned ON when the control and
M [34] main power supply 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 N 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 N N
TGONCOM Rotation Speed for Motor Rotation
(38] Detection (Pn436).
TLIMT Torque limiting output | This output turns ON while the torque is J J
TLIMTCOM limited.
ZSP Zero speed detection This output turns ON when the motor
signal rotation speed is equal to Zero Speed S N N
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 N N
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
iei Selection (Pn432).
<
f. 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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3-1 Driver Specifications

CONTROL mode

Pin Symbol Name Function and interface Full
number Position | Speed [Torque| , .
closing
WARN2 Warning output 2 This output turns ON according to the
setting condition of Warning Output \ \ S \/
WARN2COM Selection 1 (Pn440).
P-CMD Position command This output turns ON when a positioning
P. status output command is input. 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
2 |ATBCOM
& | v-cMmD Speed command status | This output turns ON during speed
:" V- output control or when a speed command is N
S | cMpcoMm nput.

3-22

+ 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 each CONTROL mode.)
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I CN1 Pin Arrangement

Note.Do not wire anything to unused pins ().
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.
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)

24-V
open-collector General-purpose
CYRY, 1 +24VCW input for 5 | 26 SI3 input 3
open-collector command pulse eneral-purpose|
2| +24VCCW input for Reverse pulses, |2 Si4 input 4
command pulse +CW/ feed pulses, or 90° General-purpose
Reverse pulses, 3| sPULS/+FA phase difference 28 SI5 input 5
4 -Cw/ feed pulses, or 902 signal (phase A) |, si6 General-purpose
—PULS/-FA | phase difference Forward pulse, input 6
signal (phase A) +CCW/ direction signal,or General-purpose
Forward pulse, 5 +SIGN/+FB | 90°phase difference 30 SI7 input 7
-CCW/ direction signal, or signal (phase B) General-purpose
6| _SIGN/-FB |90 phase difference 31 Si8 input 8
signal (phase B) 24VIN 12t024-VDC General-purpose
7] ™ power 32 SI9 input 9
General-purpose supply input General-purpose
8 si input 1 R | 33 sho input10 General-purpose
9 Si2 enera -ptuzrpose 34| soO2cOM output 2
General-purpose inpu General-purpose common
10| SO1COM output 1 35 S02 output 2 Alarm output
common » 501 General-purpose 36 ALMCOM common
input 1 Alarm output (SO3COM) (general-purpose
/ALM P output 3 common)
12 * 37 sS03 (general-purpose
( ) output 3) General-purpose
Speed command | 13| SENGND | Signal ground 38| S0O4COM output 4
REF/TREF1/| input, torque General-purpose common
1477y |command input 1, Anal 39 S04 output 4
speed limit input nalog N
Forward torque 15| AGND1 ground 1 40
limit input, .
16| PCL/TREF2 torque commnd o 41 Absolute
input 2 171 AGND2 . nd92 42 BAT encoder backup
grou Absolute battery input
Reverse torque ynp
18 NCL limit input 43| BATGND |encoder backup
P Phase-Z battery input R_everse pglse
19 z output Reverse pulse 44|  +CWLD (input for line
open collector ) : driver only)
20 SEN Senso‘r ON (op ) 45| —CWLD (input for line
undefined i Forward pulse
Encoder driver only) ¢ pu
21 +A 46| +CCWLD | (inputforline
phase A-+output Forward pulse driver only)
Encoder . ) Yy
22 -A hase A—outout 47| —CCWLD (input for line
P P 2 Encoder driver only) B Encoder
23 + phase Z-+output 48 - phase B-output
o4 7 Encoder 4 +B Encoder
phase Z-output Phase-Z 9 phase B+output
25 ZCOM (open collector) 50 *
common

Name

Model

Manufacturer

Driver connector

52986-3679

Molex Japan

Cable plug

10150-3000PE

Cable case (shell kit)

10350-52A0-008

Sumitomo 3M
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3-1 Driver Specifications

Control Input Circuits

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

20 kQ
W
REF/TREF1/VLIM14 47 kQ 47 kQ 470pF
MA WA T
Maximum = 1000 pF
input voltage J :D_>
10V ::1OOOpF;|7
15 47 kQ
MA AW\ T
J7 47 kQ 470 pF
Wy
20 kQ v
1000 pF

—>
TREL2/PCL/NCL16,18| 14 K2 20k | 20 kO :l>

i —W\ W MWy
Maximum

input voltage —Z 10 kQ = 1000 pF

+12V 17
1l <

+ The maximum allowable input voltage is = 10 V for each input. The VR must be 2 kQ with B
characteristics and 1/2 W minimum. R must be 200 Q and 1/2 W minimum.

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)

Controller
+ 44,46 2 ka2 o
: M
Lo DOl =

. = 4547 M Applicable
Applicable 2kQ line driver
line driver 13 20 kQ AM26C32 or
AM26LS31A or equivalent
equivalent

+ The shielded twisted-pair cable should not exceed 20 m in length.
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I Position Command Pulse (Photocoupler Input)

Line Driver Input (500 kpps Maximum)
(+CW: 38, -CW: 4, +CCW: 5, -CCW: 6)

Controller Driver

Applicable line driver
AM26LS31A or equivalent

220 Q

|E| Precautions for Correct Use

+ The twisted-pair cable should not exceed 10 m in length.
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3-1 Driver 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

Vcc 24V

o

—

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

Controller

Vce

R

+

Driver

2.2 kQ

2.2 kQ

1000 pFL Q % ng‘

220 Q

Driver

2.2 kQ

2.2 kQ

DOCA

220 Q

Select a Current Limit Resistor (R) appropriate for Vcc.32

kD

vce R
Yoo 1S omA 24V 2kQ (1/2 W)
R + 220
(710 15 mA) 12V 1kQ (172 W)
5V 0 Q (short)

|E| Precautions for Correct Use

+ The open collector wiring should not exceed 2 m in length.
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I General-purpose Input

External power supply
+24VIN| 7 47KQ

12VDC +5%to  ,------ —
+ 59 :
24VDC + 5% = = 1.0 kQ EQ [<:Photocoupler input
Power supply capacity ; s S8
50 mA or more
(per unit)
Signal level !§[<:Photocoupler input
ON level: 10 V or more SI2 19
OFF level: 3V or less -

Minimum ON time 40 ms

To another input circuit GND common  To other input circuit

I Sensor Input

Sensor ON Input [

[for— e —

i
+5V !
|

7406 or equivalent

' 100 O
SENAZO
O
_> I
Athigh level | 47K 171 uF
Approx. 1 mA |
i

SENGND | 13

SENGNDJ7 T_rL

_________________ |
+ 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 Driver Specifications

Control Input Details

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 PULSE Input pins Motor forward command Motor reverse command
value | value | value mode
90° phase 3: +FA
difference 4: -FA
0/2 signals 5:+FB
(quadruple |6: -FB
multiplier) J u L r
Reverse 3: +CW
pulse/forward |4: -CW —I L
0 0 1 pulse 5: +CCW
6: -CCW —I
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.

3-28
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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

1

Forward command

t2

Reverse command

t2

T

At 200 kpps
t1<0.5us
t2>25us

T >225ps
T>50us

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

At 500 kpps
t1<0.1 us

t2>1.0 us

T >21.0ps
T>20us

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

Reverse pulse/forward
pulse

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

Reverse pulse

Forward pulse

m

Forward command

g

At 200 kpps

T t1<0.5us

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

Reverse command

At 500 kpps
t1<0.1 us

t2>1.0 us

T >1.0pus
T>2.0ups

(¢/T) x 100 < 50 (%)

90° phase difference
signals

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

Forward command

Phase-A pulse

Phase-B pulse

/L

At 200 kpps
t1<0.5pus

t >10 us
T>20us

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

Reverse command

At 500 kpps
t1<0.1 us

T > 4.0ups
T>8.0ps

(t/T) x 100 < 50 (%)
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I Line Receiver Input

Pin 44: +Reverse pulse (+CW), +feed pulse (+PULS), or +phase A (+FA)
Pin 45: —Reverse pulse (—CW), —feed pulse (-PULS), or —phase A (-FA)
Pin 46: +Forward pulse (+CCW), +direction signal (+SIGN), or +phase B (+FB)
Pin 47: —Forward pulse (-CCW), —direction signal (-SIGN), or —phase B (-FB)

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).

Pn005 [Pn006 | Pn007 | COMMAND
Set Set Set PULSE Input pins Motor forward command Motor reverse command
value | value | value mode
90° phase |[44: +FA
difference |45: —-FA
0/2 signals 46: +FB
(quadruple [47: -FB ’_‘
multiplier) J u u L r
Reverse 44: +CW
pulse/ 45: -CW —I L
1 0 1 forward 46: +CCW
pulse 47: -CCW —I
L
Feed pulse/ [44: +PULS
direction 45: -PULS
3 signal 46: +SIGN
47: -SIGN J —I
H L

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

COMMAND PULSE .
Timing
mode
Feed pulse/direction Forward command Reverse command
signal
. . Direction signal
Maximum input frequency
Line driver: | t2 2 1 ‘ 2
4 Mpps —
Feed pulse , \
) n :
T
t1<20ns
t2 > 500 ns
T 2250 ns
T =500 ns

(¢/T) x 100 < 50 (%)

Reverse pulse/forward Forward command Reverse command
pulse

. . R |
Maximum input frequency eversepulse_ ...

Line driver: t2
4 Mpps — S

1 han

T t1<20ns
t2 > 500 ns
T 2250 ns
T >500 ns
(t/T) x 100 < 50 (%)

Forward pulse

90° phase difference Forward command Reverse command

signals
. . Phase-A pulse m
Maximum input frequency
Line driver:

4 Mpps
Phase-B pulse \ ﬂ

t1<20ns
T >24.0pus
T> 80us
(t/T) x 100 < 50 (%)
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3-32

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.

I Backup Battery Input (BAT)

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

Function
Backup battery connection terminals when the absolute encoder power is interrupted.
Normally do not connect anything to this terminal, because a battery is connected to the battery
holder for absolute encoder battery cable. (Never connect to both. Failure may result.)

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 (AGNDZ2)

Function

+ During position control, speed control or full closing 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 Torque Limit Input (NCL)

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

Function

+ During position control, speed control or full closing control
This signal provides a reverse torque limit input (set value: 0 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 not, the servo does 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)

This is the allocation at default setting. Note, however, that both signals are set to disable (drive
prohibition is disabled). You can use Drive Prohibition Input Setting (Pn504) to change these
settings. Also, 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

These 2 signals are drive prohibition (overtravel) inputs in forward and reverse directions.

If Drive Prohibition Input Setting (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 Setting (Pn504) is 2, drive prohibition input protection (E380) actuates
upon input of a drive prohibition.
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I Alarm Reset Input (RESET)

3-34

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 contact a. (You cannot set contact
b.)

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 (S17). 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 contact a. (You cannot set
contact b.)

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).

Function

If the CONTROL mode Selection (Pn001) is set to 3to 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
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l 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 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 Vibration Filter Switching 1 (DFSEL1) and Vibration Filter Switching 2 (DFSEL2)

Pin 26: Vibration filter switching 1 (DFSEL1)

No allocation: Vibration 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 Vibration Filter Selection (Pn213) is enable (set value: 1 or 2).

oot orseu | orseia | Vpraten | Viaton | viatn [ Vivaten
OFF - Enabled Enabled

1 ON - Enabled Enabled
OFF OFF Enabled
ON OFF Enabled

2 OFF ON Enabled
ON ON Enabled

I Electronic Gear Switching 1 (GESEL1) and Electronic Gear Switching 2 (GESEL2)

Pin 28: Electronic gear switching 1 (GESEL1)

No allocation: Electronic gear switching 2 (GESEL2)

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 these 2 signals to switch among up to 4 electronic gear ratio numerators.

eseLt | oeseie | Fectenc [ Sedtorlc | Eesraic [ Eecronc
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.
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3-36

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 (SI10). 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 driver 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).

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 OFF - No. 4 Internally Set Speed (Pn307)
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 OFF - 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)
3 ON OFF OFF No. 4 Internally Set Speed (Pn307)
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 OFF ON No. 8 Internally Set Speed (Pn311)

To use the internally set speed, use the zero speed designation input (VZERO) as contact b.(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.)
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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).

Pn300 set value

Operation when ON

0 Zero speed designation is disabled.

1 The speed command becomes 0.

5 The speed commaqc_i becomes 0, and a position lock occurs at a motor rotation
speed equal to Position Lock Level Setting (Pn316) or less.

3 A position lock occurs at a command speed equal to Position Lock Level Setting (Pn316) or less.

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.

suonesidads

Pn301 set value | Pn303 set value VSIGN Analog speed command input (REF) | Motor rotation direction
0 +Voltage (0 to +10 V) Forward operation
0 Operation | —Voltage (-10t0 0 V) Reverse operation
; Disabled +Voltage (0 to +10 V) Reverse operation
—Voltage (-10 to 0 V) Forward operation
+Voltage (0 to +10 V)
OFF Forward operation
; Setting —Voltage (-10to 0 V)
Disabled +Voltage (0 to +10 V) .
ON Reverse operation
—Voltage (-10to 0 V)
Pn301 set value VSIGN Internal command speed Motor rotation direction
OFF + (Forward command: 0 to +20,000 r/min) Forward operation
0 — (Reverse command: —20,000 to 0 r/min) Reverse operation
ON + (Forward command: 0 to +20,000 r/min) Forward operation
— (Reverse command: —20,000 to 0 r/min) Reverse operation
+ (Forward command: 0 to +20,000 r/min) )
OFF . Forward operation
] — (Reverse command: —20,000 to 0 r/min)
+ (Forward command: 0 to +20,000 r/min)
ON Reverse operation
— (Reverse command: —20,000 to 0 r/min)
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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 Reverse
OFF Pn013 (No. 1 Torque Limit) Pn013 (No. 1 Torque Limit)
® 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 Motor rotation
Set value Set value (TREF) direction
+Voltage (0 to +10 V) Forward operation
0
0 Operation | ~Voltage (-10to 0 V) Reverse operation
1 Disabled +Voltage (0 to +10 V) Reverse operation
—Voltage (-10to 0 V) Forward operation
+Voltage (0 to +10 V)
OFF Forward operation
; Setting — Voltage (-10to 0 V)
Disabled +Voltage (0 to +10 V)
ON Reverse operation
— Voltage (-10to 0 V)

I Emergency Stop Input (EMG-STP)

No allocation: Emergency stop input (EMG-STP)

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 Generation (Pn510).
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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.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 3-39

suonesidads



Specifications

3-1 Driver Specifications

Control Output Circuits

I Position Feedback Output

Servo Drive Controller
R=1201t0 180
V+5 \Y

Phase A— Phase A
Output line driver
AM26C31 or |
equivalent Phase B— Phase B

Phase Z— Phase Z

@OV

Applicable line receiver

VY grailre

AM26C32 or equivalent
FG—
I Phase-Z Output (Open Collector Output)
Driver Controller
19)z ENdl
ﬁ | | Maximum service voltage: 30 VDC or less
25/ZCOM Maximum output current: 50 mA or less
47 Shell IFG I ~ 0V
FG =L I T LFc
I Sequence Output
Servo Drive
10Q |4 External power supply 12 to 24 VDC

N @ J_ Maximum service voltage: 30 VDC or less
N LN—ID' _|_ Maximum output current: 50mA max.
i

Di: Surge voltage prevention diode
(Use a high-speed diode.)
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Control Output Details

I Control Output Sequence

Control power supply ON

(L1C and L2C) OFF
Approx. 100 to 300 ms

ON

Internal control
power supply OFF

Approx. 2 s
Approx. 158 PP

MPU initialization ON

completed OFF linttializatiof *3

0 s or more

Main circuit power ON

supply
(L1,L2and L3) OFF

— Approx. 10 ms after initialization and main circuit ON

Servo ready ON
completed output
(READY) OFF

ON

Alarm output

AM) - oFF

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 —1t06 ms

Brake interlock ~ ON
output (BKIR)

OFF
100 ms or more™’
Servo position, speed, ~ ON
torque input
AP 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. Operation of the protective function starts approx. 1.5 seconds after the start of MPU initialization following an
establishment of internal control power supply. Make sure all /O signals which connect to the amplifier (especially
forward/reverse direction, drive prohibition input and external scale 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 2Z)

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.

3-42

* 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 the output source are set in the External
Feedback Pulse Direction Switching (Pn326).
+ The ground for the output circuit line driver is connected to the signal ground (SENGND). 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 [ | || | | Phase B [ | || | |
Phase Z ] Phase Z |

Synchronous Asynchronous

+If the motor encoder + In cases except for the one

resolution x Pn324/Pn325
is a multiple of 4, phases Z
and A are synchronized.

on the left, phases A and Z
are not 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
(CN1 1o 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 that the driver is turned ON and ready to start operation.
It is turned ON when the control and main power supply is established and not in alarm status.

l 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 driver detects an error.
This output is OFF at power supply ON, but turns ON when the driver'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 (INP1COM)

No allocation: Positioning completion output 2 (INP2)

No allocation: Positioning completion output 2 (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 Speed Conformity Output (TGON)

Pin 39: Speed conformity output (TGON)

Pin 39: Speed conformity 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 1to 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).

l Torque Limiting Signal (TLIMT)

No allocation: Torque limiting signal (TLIMT)

No allocation: Torque limiting signal common (TLIMCOM)

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 (Pn410 to 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 rotation
speed is inside the setting range of Speed Conformity Detection Width (Pn435).

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
(CN1 1o 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.

l 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.

l 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
(CN1 10 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 EQOV Encoder power supply GND
3 BAT+ Battery + Backup power supply output for the absolute encoder
4 BAT- Battery —
Encoder + phase S Encoder signal I/O (serial signal)
5 PS+ .
input
6 PS_ _Encoder — phase S
input
Shell FG Frame ground Frame ground

Connectors for CN2 (Pin 6)

Name Model Manufacturer
Driver connector 53460-0629 Molex Japan
Cable connector 55100-0670

External Encoder Connector Specifications (CN4)

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 PS External encoder signal /0 Performs the serial signal input and output.
4 /PS (Serial signal)
5 EXA Performs the input and output of phase A, B, and Z signals.
6 JEXA
7 EXB External encoder signal input
8 JEXB (Phase A, B, and Z signals)
9 EXZ
10 /EXZ
Shell FG Frame ground Frame ground

Connectors for CN4 (Pin 10)

3-46

Name

Model

Manufacturer

Connector

MUF-PK10K-X

JST Mfg. Co., Ltd.
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I Connection of External Encoder Input Signal and Processing of External Signals

Serial number

Phase B —

Phase Z —]

5V
E5V !
External encoder power supply output
52V+5%  EOV 02
250 mA max < GND
"""""""""""""" +EXS | 3
-EXS I 4 ?Ji
| 4EXA |5 47k
Phase A — L e L? 1.0 kQ@ EEQ@Photocoupler input
+EXB |7 47kO

I External Encoder Input Signals List

External encoder I/O (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.
) EOV If the above capacity is to be 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 ai = ||
—> —>
8 ~EXB | 1 | [
EXB — | —r—
it t1>0.25 pus
10 —EXZ 2 ts100ps

* Connect external encoder signals to the serial interface (+EXS/-EXS) or 90° phase difference input
according to the encoder type.
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Connector for CN4 (Pin 10)

Name Model Manufacturer

MUF connector MUF-PK10K-X JST Mfg. Co., Ltd.

I Example of Connection with External Encoder

B 90 Phase Difference Input Type (Pn323 = 0)

External encoder side Driver side (CN4)

| 5V
E5V | 1 |52V +5% 250 mA max
Loy |

Power supply area I N EOV | 2
I GND

j oo . EXA |5 47k

Phase A_j'?; 1, ><>< exale 10 kgﬂ] ;E!E!;}_-Photocoupler input
jPB : .

Phase B—:;; LPB
lPC

Phase Z —} LP

B Serial Communications Type, Incremental Encoder Specifications (Pn323 = 1)

Magnescale incremental by Sony

Manufacturing Systems Corporation SR75/SR85 Driver side (CN4)

5V
E5V] 1

EOV| 2

i +EXSL 3

Serial numberly ' —EXSI4 <I_
2t [ e

FG

(9]
>
@
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B Serial Communications Type, Absolute Encoder Specifications (Pn323 = 2)

Absolute encoder by
Mitutoyo Corporation

ABS ST771A/ST773A Driver side (CN4)
5V

_ E5V). 1
3ed4e11 L 45V

_ EOV| 2
1213 : GND

GND
""""""""""""" i 4EXS/ 3

7 |+REQ/+SD :

PREG

8 |-REQI+SD |

Serial number !

Shell FG Shell
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Monitor Connector Specifications (CN5)

I Monitor Output Signals List

Monitor output (CN5)

Pin Symb
Number ol

Name

Function and interface

1 AM1

Analog monitor output 1

Outputs the analog signal for the monitor.

Default setting: Motor rotation speed 1 V/(1,000 r/min)
You can use Pn416 and Pn417 to change the item and
unit.

You can use Pn421 to change the output method.

2 AM2

Analog monitor output 2

Outputs the analog signal for the monitor.

Default setting: Motor rotation speed 1 V/(1,000 r/min)
You can use Pn418 and Pn419 to change the item and
unit.

You can use Pn421 to change the output method.

GND

Analog monitor ground

Ground for analog monitors 1, 2

Not used

Do not connect.

Not used

Do not connect.

Not used

Do not connect.

Connectors for CN5 (Pin 6)

Name Model Manufacturer
Connector housing 51004-0600 Molex Japan
Connector terminal 50011-8000 Molex Japan
I Monitor output circuit
Servo Drive
1/2 AM1/AM2

2,
-

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 error status and error history, and parameter
saving and loading can be performed.

nu:?)er Symbol Name Function and interface

1 VBUS Use this function for computer communication.
2 D- USB signal terminal

3 D+

4 - Reserved for manufacturer use | Do not connect.

5 SENGND Signal ground Signal ground

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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3-1 Driver Specifications

Safety Connector Specifications (CN8)

3-52

I Connection of Safety I/0 Signals and Processing of External Signals

i SF1+ |44ka
121024 VDC a2 1& <
T | SF1- 3 10 8
! EDM+
! Maximum service voltage:
| v 30VDC or less
i T L/j Maximum output current:
| - 50 mADC
1
i SF2+ |6 4KO EDM-
|
Shell
SF2- 5 H— FG
I Safety I/O Signals List
Safety I/0 (CN8)
il 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
4 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 (Pin 8)
Name Model Manufacturer
Industrial Mini 1/0O Connector 2013595-1 Tyco Electronics AMP KK
(D-SHAPE1)
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I Safety Input Circuit

Servo Drive
SF1+ 4 4.7 kQ
External power supply - 1 i .
12 VDC + 5% to i 10k E’§< Fhottocoupler
24VDC + 5% T, sF- s = T . npu
SF2+ 6 4.7 kQ
Signal level RRREEh : i .
ON level: 10 V or more _ = J— 10kO E[ N [\/\: il;hottocoupler
OFF level: 3Vmax. | ]| ,  SF- 5 (e T IS
l EDM Output Circuit
Servo Drive
——————————— 10Q 7 -EDM N External power supply

i A ! = &) J_ 12 to 24 VDC
LT ! ' .I. Maximum service voltage: 30 VDC or less

Maximum output current: 50 mA max.

Di: Surge voltage prevention diode
(Use a high-speed diode.)
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3-2 Overload Characteristics
(Electronic Thermal Function)

An overload protection function (electronic thermal) is built into the driver to protect the driver
and motor from overloading.

If an overload does occur, first eliminate the cause of the error 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 [sec]
10 N [100 V, 200 V]
2 3,000-r/min motors
TN e 50 W
BN 100 W (100 V)
10 eSS | 100 W (200 V)
S ~e == | _ . [200W
P bl 400 W
Sl ]| —— 750w
]

01575
100 150 200 250 300 Torque [%]

Time [sec]
100
e e o e o s e s s s e s [200V]

3,000-r/min motors 1.0 kW to 5.0 kW
2,000-r/min motors

1,000-r/min motors

N [400V]

3,000-r/min motors

2,000-r/min motors

1,000-r/min motors

7

—
o

0.1

A==

115
100 150 200 250 300 Torque [%]

When the torque command = 0, and a constant torque command is continuously applied after
3 or more times the overload time constant has elapsed, the overload time t [s] will be:

t [s] = —Overload time constant [s] x log ¢ (1 — Overload level [%] / Torque command [%]) 2
(The overload time constant [s] depends on the motor. The standard overload level is 115%.)
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3-3 Motor Specifications

The following Accurax G5 AC Servomotors are available.

+ 3,000-r/min motors

+ 2,000-r/min motors

+ 1,000-r/min motors

There are various options available, such as models with brakes, Decelerators, or different
shaft types.

Select a Servomotor based on the mechanical system's load conditions and the installation
environment.

General Specifications

3,000-r/min motors HELL AT (R
Item 2,000-r/min motors
50 to 750 W 1to 5 kW 900 W to 5 kW
Ambient operating 0to +40°C, 20% to 80% RH | 0 to +40°C, 20% to 85% RH (with no condensation)
temperature and (with no condensation)
operating humidity
Storage ambient —20 to +65°C, 20% to 80% | —20 to +65°C, 20% to 85% RH (with no condensation)
temperature and humidity | RH (with no condensation) | Guaranteed maximum temperature of 80°C (72 hours at
Guaranteed maximum normal temperature)

temperature of 80°C (72
hours at normal
temperature)

Operating and storage No corrosive gases
atmosphere

*1

Vibration resistance Acceleration of 49 m/s?

24.5 m/s? max. in X, Y, and Z directions when the motor is stopped

Impact resistance Acceleration of 98 m/s2 max. 3 times each in X, Y, and Z directions

Insulation resistance Between power terminal and FG terminal: 20 MQ min. (at 500 VDC Megger)

Dielectric strength 1,500 VAC between power terminal and FG terminal (sensed current 10 mA) for 1 min
(voltage 200 V)
1,800 VAC between power terminal and FG terminal (sensed current 10 mA) for 1 min
(voltage 400 V)
1,000 VAC between brake terminal and FG terminal (sensed current 10 mA) for 1 min

Protective structure IP67 (except for through-shaft parts and motor and encoder connector pins)

EC EMC EN 55011 class A group 1

| drective | directive  FeN61000-6-2, IEC61800-3 and IEC61326-3-1

g Low EN60034-1/-5

IS voltage

(%] . f

Tg directive

.2 | UL standards UL1004

©

S | CSA standards CSA22.2 No. 100

<

*1. The amplitude may be amplified by machine resonance. Do not exceed 80% of the specified value for extended periods of time.
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.
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Characteristics

I 3,000-r/min Motors

100 VAC
Model (R88M-) K05030H K10030L K20030L K40030L
ltem 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

'r\g‘t’;gﬁzt:&g;ax'm“m tmin | 6,000

Momentary maximum

" Nem 0.48 0.95 1.91 3.8

torque

Rated current *! A (rms) 1.2 1.6 2.5 4.6

Momentary maximum

o A(rms) |5.1 6.9 10.6 19.5
current

Rotor Without brake] kg e m? | 0.025x10™* 0.051x107% 0.14x10* 0.26x107%

inertia With brake | kgem? | 0.027x10% 0.054x10% 0.16x10% 0.28x104

Applicable load inertia - 30 times the rotor inertia max. **

Torque constant *1 Nem/A |0.11+10% 0.13£10% 0.19£10% 0.21£10%

Powerrate |Without brake| kW/s 10.1 19.8 29.0 62.4

+1 With brake kW/s 9.4 18.8 254 58.0

Mechanical |Without brake| ms 1.37 1.07 0.65 0.46

time constant \ith brake | ms 1.48 1.13 0.74 0.50

Electrical time constant | ms 0.80 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. 0.32 Approx. 0.47 Approx. 0.82 Approx. 1.2

With brake kg Approx. 0.53 Approx. 0.68 Approx. 1.3 Approx. 1.7

Radiator plate dimensions (material) | 100 x 80 x t10 (Al) 130 x 120 x t12 (Al)

Applicable drivers (R88D-) KTA5L KTO1L KTO2L KTO4L
Brake inertia kgem? |2x107 2x1077 1.8x100 1.8x100
Excitation voltage ** |V 24 VDC + 10%

;c:v;gzé;)nsumptlon W 7 7 9 9
gt‘gg?tc‘)’onsump“on A 0.3 03 0.36 0.36
Static friction torque | Nem 0.29 min. 0.29 min. 1.27 min. 1.27 min.

g Attraction time *5 ms 35 max. 35 max. 50 max. 50 max.

E Release time *° ms 20 max. 20 max. 15 max. 20 max.

% Backlash 1° (reference value)

5 Allowable work per ) 39.2 39.2 137 137

< braking

@ | Allowable total work | J 4.9x108 4.9x10° 44.1x10° 44.1x10°
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100 VAC

Model (R88M-) K05030H K10030L K20030L K40030L
ltem Unit K05030T K10030S K20030S K40030S
@ AIIowabIe_ angular rad/s? 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.
IEZJ Rating - Continuous
o | Insulation class
® - Type B
a]
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200 VAC
LBl ) K05030H K10030H K20030H K40030H
ltem 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
'r\g‘t’;‘igzt:&;a"im“m dmin | 6,000
Momentary maximum
torque “ Nem 0.48 0.95 1.91 3.8
Rated current * A (rms) 1.2 1.1 1.5 24
zﬂuizre]?t?ry MAXIMum | o (rms) | 5.1 47 6.5 10.2
Rotor Without brake] kg e m? | 0.025x10™ 0.051x10™ 0.14x10™ 0.26x10™
nertia  \vith brake | kgem?Z | 0.027x107 0.054 x10° 0.16x10% 0.28x10"
Applicable load inertia - 30 times the rotor inertia max.*?
Torque constant *1 Nem/A |0.11£10% 0.21+10% 0.31£10% 0.39+10%
Powerrate [Without brakel kW/s 10.1 19.9 29.0 62.4
. With brake kW/s 9.4 18.8 25.4 58.0
Mechanical |Without brakel ms 1.37 1.12 0.58 0.44
zomnestant With brake | mg 1.48 1.20 0.66 0.47
Electrical time constant | ms 0.80 0.77 3.2 3.4
Allowable radial load *3 | N 68 68 245 245
Allowable thrust load * | N 58 58 98 98
Weight | Without brake kg Approx. 0.32 Approx. 0.47 Approx. 0.82 Approx. 1.2
With brake kg Approx. 0.53 Approx. 0.68 Approx. 1.3 Approx. 1.7
Radiator plate dimensions (material) | 100 x 80 x t10 (Al) 130 x 120 x t12 (Al)
Applicable drivers (R88D-) KTO1H KTO1H KT02H KTO04H
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200 VAC
LI (L) K05030H K10030H K20030H K40030H
Item Unit K05030T K10030T K20030T K40030T
Brake inertia kgem? |2x107 2x1077 1.8x10 1.8x10®
Excitation voltage ** |V 24 VDC + 10%
;civ;gzg)ansumptlon W 7 7 9 9
g:zg'jtc‘)’onsumpﬁon 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.
Attraction time *° ms 35 max. 35 max. 50 max. 50 max.
Release time *° ms 20 max. 20 max. 15 max. 15 max.
Backlash 1° (reference value)
Q:f:i":;'e workper | | 39.2 39.2 137 137
«» | Allowable total work | J 4.9x108 4.9x10° 44.1x103 44.1x103
-% 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.)
E’_ Brake limit - 10 million times min.
é Rating - Continuous
m | Insulation class - Type B
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200 VAC
Rl (G K75030H K1K030H K1K530H
ltem Unit K75030T K1K030T K1K530T
Rated output *' W 750 1000 1500
Rated torque *'! Nem 2.4 3.18 4.77
Rated rotation speed r/min 3,000
'r\g‘t’;‘igzt:&;a"im“m tmin | 6,000 5,000
Momentary maximum
torque *! Nem 71 9.55 14.3
Rated current *! A(rms) |41 6.6 8.2
Momentary maximum | g 2 3
Rotor Without brakel kg e m? | 0.87x10™ 2.03x10™ 2.84x10™
nertia  \vith brake | kgem?Z | 0.97x107 2.35x10" 3.17x10%
Applicable load inertia - 20 times the rotor inertia max. | 15 times the rotor inertia max. *2
Torque constant *! Nem/A |0.42£10% 0.37 0.45
Powerrate [Without brakel kW/s 65.6 49.8 80.1
. With brake | kW/s 58.8 43.0 71.8
Mechanical |Without brakel ms 0.39 0.61 0.49
gomnestant With brake | mg 0.43 0.71 0.55
Electrical time constant | ms 5.4 5.8 6.3
Allowable radial load *3 | N 490 490 490
Allowable thrust load * | N 196 196 196
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 drivers (R88D-) KTO8H KT15H KT15H
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200 VAC
LI (L) K75030H K1K030H K1K530H

Item Unit K75030T K1K030T K1K530T
Brake inertia kgem? |0.33x10™ 0.33x107# 0.33x10™*
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) w 17 19 19
Current consumption | » 0.70+10% 0.81+10% 0.81+10%
(at 20°C)
Static friction torque | Nem 2.5 min. 7.8 min. 7.8 min.
Attraction time *° ms 50 max. 50 max. 50 max.
Release time *3 ms 15 max. *6 15 max. *6 15 max. *6
Backlash +1° (reference value)
AIIovyabIe work per J 392 392 392
braking

» | Allowable total work | J 4.9x10% 4.9x10% 4.9x10°

c

o

= | Allowable angular 2

§ acceleration rad/s 10,000

E’_ Brake limit - 10 million times min.

(%]

% Rating - Continuous

m | Insulation class - Type B Type F
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400 VAC
Hlecel sl K75030F K1K030F K1K530F K2K030F
ltem Unit K75030C K1K030C K1K530C K2Ko030C
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
'r\g‘t’;‘igzt:&;a"im“m dmin | 5,000
Momentary maximum
torque *! Nem 7.16 9.55 14.3 19.1
Rated current *! A(rms) |24 3.3 4.2 5.7
zﬂuizre]?t?ry MaxXIMUm 1 A (rms) | 10 14 18 24
Rotor Without brakel kgem? | 1.61x10™ 2.03x10™ 2.84x10™ 3.68x10™
nertia  \vith brake | kgem?Z | 1.93x107 2.35x10% 3.17x10" 4.01x10°
Applicable load inertia - 30 times the rotor inertia max. *2
Torque constant *1 Nem/A |0.78 0.75 0.89 0.87
Powerrate [Without brakel kW/s 35.5 49.8 80.1 110
. With brake | kW/s 29.6 43 71.8 101
Mechanical |Without brakel ms 0.67 0.60 0.49 0.45
gomnestant With brake | mg 0.8 0.70 0.55 0.49
Electrical time constant | ms 5.9 5.8 6.5 6.6
Allowable radial load *3 | 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. 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 drivers (R88D-) KT10F KT15F KT15F KT20F
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400 VAC
Model (R85M-) K75030F K1KO030F K1K530F K2K030F

Item Unit K75030C K1K030C K1K530C K2K030C
Brake inertia kgem? |0.33x10™* 0.33x10™ 0.33x10™ 0.33x10™
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) 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 *5 ms 15 max. *6 15 max. *6 15 max. *6 15 max. *6
Backlash 1° (reference value)
AIIovyabIe work per J 392 392 392 392
braking

» | Allowable total work | J 4.9x10° 4.9x10° 4.9x105 4.9x10%

c

Ke)

= AIIowabIg angular rad/s2 10,000

S | acceleration

E’_ Brake limit - 10 million times min.

(%]

% Rating - Continuous

m | Insulation class - Type F
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400 VAC
LBl ) K3K030F KA4KO30F K5KO030F
Item Unit K3Ko030C K4K030C K5K030C
Rated output *1 w 3000 4000 5000
Rated torque *' Nem 9.55 12.7 15.9
Rated rotation speed r/min 3,000
'r\g‘t’;‘igzt:&;a"im“m dmin | 5,000 4,500
Momentary maximum
torque “ Nem 28.6 38.2 47.7
Rated current *! A(rms) [9.2 9.9 12.0
zﬂuizre]?t?ry maximum 1 ) ims) | 30 42 51
Rotor Without brakel kg e m? | 6.50x10™ 12.9x10™ 17.4x107
nertia  \vith brake | kgem?Z | 7.85x107 14.2x10° 18.6x10%
Applicable load inertia - 30 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 kW/s 116 114 136
Mechanical |Without brakel ms 0.40 0.51 0.50
gomnestant With brake | mg 0.49 0.56 0.54
Electrical time constant | ms 12 13 13
Allowable radial load *3 | 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 drivers (R88D-) KT30F KT50F KT50F
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400 VAC
R K3KO030F K4KO030F K5KO030F

Item Unit K3K030C K4K030C K5K030C
Brake inertia kgem? |0.33x10™ 0.33x107# 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° (reference value)
AIIovyabIe work per J 392 1470 1470
braking

» | Allowable total work | J 4.9x10% 2.2x10° 2.2x108

c

0

= AIIowabIg angular rad/s2 10,000

S | acceleration

E’_ Brake limit - 10 million times min.

(%]

% Rating - Continuous

m | Insulation class - Type F
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*1. These are the values when the motor is combined with a driver 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.
+ If the dynamic brake is activated frequently with high load inertia, the Dynamic Brake Resistor may burn.
Do not repeatedly turn the servo ON/OFF while the dynamic brake is enabled.
*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

1-«—> Thrust load

J—L Shaft center (LR/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).

Torque-Rotation Speed Characteristics for 3,000-r/min Motors

+ 3,000-r/min motor (100 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 100-VAC input.

* R88M-K05030H/T (50 W) * R88M-K10030L/S (100 W) * R88M-K20030L/S (200 W)
. Power supply voltage . Power supply voltage .
(N=m) dropped by 10% (Nem) dropped by 10% (Nem) Power supply voltage
05 lo.4s 0.48 (4000) 1.010.95 0.95 (3700) 20]1.91  1.91(2600) dropped by 10%
Momentary operation range ~~~]0.3 Momentary operation rangei 056 Momentary operation range‘is\ ¥
02570.16 0.16 05710.32 032 0.4 1.070.64 0.64: 0.8
) ) 0.08 ) . - i | 0.64
Continuous operation range ) Continuous operation range 4300y 0.16 (Continuous operation range! 5.4 o) 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-K40030L/S (400 W)
(Nem)
Power supply voltage
40438 3.8 (2600) yropped by 10%

N
N

LN
\Momentary operation range !

207143 13!

Continuous operation 1agel 5100 0.32
0 1000 2000 3000 4000 5000 6000
(r/min)
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+ 3,000-r/min motor (200 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

* R88M-KO05030H/T (50 W)

Power supply voltage

(Nem)
dropped by 10%
0.5 40.48 0.48 (4000)
Momentary operation range “>-.lo3
02570 16 0.16
Continuous operation range 0.08

0 1000 2000 3000 4000 5000 6000
(r/min)

* R88M-K40030H/T (400 W)

Power supply voltage
dropped by 10%
(3100) 3.8 (3600)

(N*m)

40438

Momentary operation rang\e‘ ~ 2

20743 . 17

Continuous operation range

0 1000 2000 3000 4000 5000 6000
(r/min)

* R88M-K1K530H/T (1.5 kW)

(N+m) Power supply voltage
dropped by 10%
15]14.3 (3200)_|14.3 (3600)

Momentary operation range s
4.77 4.77
Continuous operation range

7.5+

0 1000 2000 3000 4000 5000
(r/min)

* R88M-K4KO030H/T (4 kW)

(N*m) Power supply voltage
dropped by 10%
404382 2800) 38.2 (3100)

Momentary operation range

207457 12.7

0 1000 2000 3000 4000 5000
(r/min)

* R88M-K10030H/T (100 W)

Power supply voltage
dropped by 10%

0.95 (5000)
o9

(N +m)

1.010.95

Momentary operation range
0.32 0.32

Continuous operation range

0 1000 2000 3000 4000 5000 6000
(r/min)

0.54

0.16

* R88M-K75030H/T (750 W)

(Nem) Power supply voltage
dropped by 10%

8.017.1

Momentary operation rangé > >
24
Continuous operation range

0 1000 2000 3000 4000 5000 6000
(r/min)

4.0 >
2.4 =330

* R88M-K2KO30H/T (2 kW)

(Nem) Power supply voltage
dropped by 10%
204119.1 (3300) | 19.1 (3700)

Momentary operation range *+
6.37 6.37

0 1000 2000 3000 4000 5000
(r/min)

* R88M-K5KO030H/T (5 kW)

Power supply voltage
dropped by 10%

(2800) 47.8 (3200)

(N +m)

50147.7

Momentary operation range’s
15.9 15.9
Continuous operation range

254

0 1000 2000 3000 4000 5000
(r/min)
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* R88M-K20030H/T (200 W)

(Nem) Power supply voltage
dropped by 10%
2.041.91 (4000) | 1.91 (4600)

¥
T~
Momentary operation range
0.64 0.64 H

1.3
1.0 1.1

Continuous operation range ; 0.32

0 1000 2000 3000 4000 5000 6000
(r/min)

* R88M-K1KO30H/T (1 kW)

Power supply voltage
dropped by 10%

(3800) \9.55 (4200)
¥

N
N

Momentary operation range
513.18 3.18

(N +m)

1019.55

Continuous operation range

0 1000 2000 3000 4000 5000
(r/min)

* R88M-K3KO030H/T (3 kW)

(Nem) Power supply voltage
dropped by 10%
30128.6 (3100)_| 28.7 (3400)
5

Momentary operation range\‘»\
12.0

151955 9.55 O
8.0
Continuous operation range 5.7

T

0 1000 2000 3000 4000 5000
(r/min)
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Specifications

3-3 Motor Specifications

+ 3,000-r/min motor (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%
8]7.16 (3500) |7.16 (3800)

Y
Momentary operation range\\\

2. 2.39

Continuous operation rang

0 1000 2000 3000 4000 5000
(r/min)

* R88M-K2KO030F/C (2 kW)

Power supply voltage
dropped by 10%

(3300) | 19.1 (3700)

(Nem)

20419.1

N

Momentary operation range
16.37
Continuous operation range

0 1000 2000 3000 4000 5000
(r/min)

« R88M-K5K030F/C (5 kW)

(N *m) Power supply voltage
dropped by 10%
50147.7 (2800)  47.7 (3200)

Momentary operation range®,
15.9 15.9
Continuous operation range

0 1000 2000 3000 4000 5000
(r/min)

25+
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* R88M-K1K030F/C (1 kW)

Power supply voltage
dropped by 10%

(3800) }9.55 (4200)

N
N

Momentary operation range ",
18.18 3.18
Continuous operation range

0 1000 2000 3000 4000 5000
(r/min)

(Nem)

1049.55

* R88M-K3KO030F/C (3 kW)

Power supply voltage
dropped by 10%
(3100) | 28.7 (3400)
EA

Momentary operation range ™~
154 yop 9 ~N2.0

9.55 9.55 Js.0
Continuous operation range 5.7

0 1000 2000 3000 4000 5000
(r/min)

(Nem)

30128.6

* R88M-K1K530F/C (1.5 kW)

(N

15

7.54

0

Power supply voltage
dropped by 10%

(3200) |14.3 (3600)

m)

114.3

Momentary operation range *

4.77 4.77 4.0

Continuous operation range .
1000 2000 3000 4000 5000
(r/min)

* R88M-K4K030F/C (4 kW)

(Nem)

40

20

0

Power supply voltage
dropped by 10%

(2800) 38.2 (3100)

Momentary operation range “s_
12.7 12.7

1000 2000 3000 4000 5000
(r/min)
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3-3 Motor Specifications

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-K05030H/T
(50 W: Without oil seal)

Rated torque ratio [%)] With brake

100%

Ambient
temperature
40[°C]

* R88M-K10030L/S/H/T
(100 W: With oil seal)

Without brake
With brake

Rated torque ratio [%]
100%)

Ambient
temperature
0 10 20 30 40[C]
* R88M-K40030L/S/H/T
(400 W: With oil seal)
Rated torque ratio [%]
With brake

100%

Ambient
temperature
0 10 20 30 40[C]
* R88M-K3KO030H/T/F/C
(3 kw)
Without brake

Rated torque ratio [%]
100%

With brake

Ambient
temperature

40[°C]

* R88M-K05030L/S/H/T
(50 W: With oil seal)

Rated torque ratio [%]
100%)

Without brake
With brake

Ambient
temperature
40[°C]

0 10 20 30

* R88M-K20030L/SH/T
(200 W: With oil seal)

Without brake
With brake

Rated torque ratio [%]

100%

80%
70%

Ambient
temperature

A

0 10 20 30 40[°C]
* R88M-K1K530H/T/F/C
(1.5 kW)
. Without brake
Rated torque ratio [%] With brake
100% "
----------------- ----"85%
Ambient
] temperature
0 10 20 30 40l°C]
* R88M-K4K030H/T/F/C
(4 kW)
Without brake

Rated torque ratio [%]
100%

With brake

Ambient
temperature
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* R88M-K10030L/S/H/T
(100 W: Without oil seal)

Rated torque ratio [%)] With brake

100%

Ambient
temperature

0 10 20 30 40[C]
* R88M-K40030L/S/H/T
(400 W: Without oil seal)
Rated torque ratio [%] With brake

100%
90%
Ambient
temperature
0 10 20 30 40[°C]
* R88M-K2K030H/T/F/C
(2 kW)
Without brake

Rated torque ratio [%]
100%

With brake

Ambient
temperature
40[°C]

s

0 10 20 30

* R88M-K5K030H/T/F/C

(5 kW)
Power supply voltage
(Nem) dropped by 10%
15414.3 (2000) 14.3 (2200)

10 4 Momentary operation range\\\
14.77
Continuous operation range

0 1000 2000 3000 (r/min)
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Specifications

3-3 Motor Specifications

I 2,000-r/min Motors

200 VAC
AL K1K020H K1K520H K2K020H
ltem 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

Momentary maximum /min 3,000

rotation speed

Momentary maximum

torque “ Nem 14.3 21.5 28.6

Rated current *' A(rms) |57 9.4 115

Momentary maximum | ) | 24 0 40

Rotor Without brake| kg e m? | 4.60x10™* 6.70x10™ 8.72x10™

inertia  \ith brake | kgem?2 | 5.90x10" 7.99x10" 10.0x10%

Applicable load inertia - 10 times the rotor inertia max. *2

Torque constant *1 Nem/A |0.63 0.58 0.64

Powerrate |Without brake| kW/s 49.5 76.5 105

- \With brake kW/s 38.6 64.2 91.2

Mechanical [Without brake| ms 0.80 0.66 0.66

‘C'g“nestam With brake | ms 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 * | 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

(Rn?:tiziic;rl)plate dimensions 275 x 260 x 15 (Al)

Applicable drivers (R88D-) KT10H KT15H KT20H
Brake inertia kgem? |1.35x10™ 1.35x10% 1.35x10™
Excitation voltage ** |V 24 VDC + 10%

Ziv;gzé;msumption W 14 19 19
&‘gg’:é‘;onsump”o” A 0.59+10% 0.79+10% 0.79+10%

« | Static friction torque | Nem 4.9 min. 13.7 min. 13.7 min.

% Attraction time *° ms 80 max. 100 max. 100 max.

i% Release time *2 ms 70 max. *© 50 max. *© 50 max. *®

qé- Backlash 1 (reference value)

§ Q:fll’i"r?;'e workper | 588 1,176 1,176
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3-3 Motor Specifications

200 VAC

SEE Bl (R K1K020H K1K520H K2K020H
ltem Unit K1K020T K1K520T K2K020T
@ | Allowable total work | J 7.8x10° 1.5x106 1.5x108
E’_ Brake limit - 10 million times min.
é Rating - Continuous
o | Insulation class - Type F

200 VAC

LB (R K3K020H KA4K020H K5K020H
ltem Unit K3K020T K4K020T K5K020T
Rated output ** W 3,000 4,000 5,000
Rated torque *1 Nem 14.3 19.1 23.9
Rated rotation speed r/min 2,000
'r\g?;‘szt:&gja’dm“m r/min 3,000
Momentary maximum
torque “ Nem 43.0 57.3 71.6
Rated current *' A (rms) 17.4 21.0 25.9
Eﬂuﬂi?t?ry MAXIMUM | o (rms) | 74 89 110
Rotor Without brake| kg e m? | 12.9x10™ 37.6x10™ 48.0x10™
nertia vt brake | kgem? | 14.2x10 38.6x10" 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| kW/s 159 97.1 119
g With brake | kW/s | 144 945 117
Mechanical Without brake| ms 0.57 0.65 0.63
‘C'Z,“nestam With brake | ms 0.63 0.66 0.64
Electrical time constant | ms 12 20 19
Allowable radial load *> | N 784 784 784
Allowable thrust load *3 | 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

(F::stig:g)p'ate dimensions 380 x 350 x t30 (Al) 470 x 440 x 130 (Al)
Applicable drivers (R88D-) KT30H KT50H KT50H
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Specifications

3-3 Motor Specifications

200 VAC
lzElaE: K3K020H KA4K020H K5K020H
Item Unit K3K020T K4K020T K5K020T
Brake inertia kgem? |1.35x107* 4.7x10™* 4.7x107*
Excitation voltage ** |V 24 VDC + 10%
;c;v;gl;é?nsumption W 22 31 31
g:gg?tc‘;onsumpﬁon A 0.90+10% 1.3+10% 1.3+10%
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 (reference value)
Allowable work per | | 1470 1372 1372
braking
@ | Allowable total work | J 2.2x10° 2.9x10° 2.9x10°
é aAgg‘e"l’:z‘;oanngu'ar rad/s?2 | 10,000
‘E’_ Brake limit - 10 million times min.
é Rating - Continuous
@ | Insulation class - Type F
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3-3 Motor Specifications

400 VAC
R K40020F K60020F K1K020F K1K520F
ltem Unit K40020C K60020C K1K020C K1K520C
Rated output *1 w 400 600 1,000 1,500
Rated torque *1 Nem 1.91 2.86 4.77 7.16
Rated rotation speed r/min 2,000
Momentary maximum | imin | 3,000
Momentary maximum
torque “ Nem 5.73 8.59 14.3 21.5
Rated current *! A(rms) [1.2 1.5 2.8 4.7
::\:/luor?e]:?i?ry maximum A (rms) 4.9 6.5 12 20
Rotor Without brake| kgem? | 1.61x10™ 2.03x10 4.60x10™ 6.70x10™
inertia  \yith brake |kgem? | 1.90x10° 23510 5.90x10 7.99x10"
Applicable load inertia - 10 times the rotor inertia max. *2
Torque constant «1 Nem/A |1.27 1.38 1.27 1.16
Powerrate |Without brake| kW/s 227 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
ﬂ?nitam With brake | ms 0.83 0.72 1.01 0.79
Electrical time constant | ms 5.7 5.9 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
(F::stig:g)p'ate dimensions 320 x 300 x 120 (Al) 275 x 260 x t15 (Al)
Applicable drivers (R88D-) KTO6F KTO6F KT10F KT15F
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3-3 Motor Specifications

400 VAC
Hlecel sl KA40020F K60020F K1K020F K1K520F
Item Unit K40020C K60020C K1K020C K1K520C
Brake inertia kgem? |1.35x10™ 1.35x10™ 1.35x10™ 1.35x10™
Excitation voltage ** |V 24 VDC + 10%
;‘t"ggz é‘)’”sumpﬁo” 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 *3 ms 15 max. */ 15 max. */ 70 max. *8 50 max. *6
Backlash 1 (reference value)
Allowable work per | 392 392 588 1176
braking
@ | Allowable total work | J 4.9x10° 4.9x10° 7.8x10° 1.5x108
o
§ Brake limit - 10 million times min.
§ Rating - Continuous
E.“Es Insulation class - Type F
*1. These are the values when the motor is combined with a driver at normal temperature (20°C, 65%). The momentary

*
N

*3.

*4.
*5.

*B.
7.

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.
+ If the dynamic brake is activated frequently with high load inertia, the Dynamic Brake Resistor may burn.
Do not repeatedly turn the servo ON/OFF while the dynamic brake is enabled.
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.

Momentary operation range *+_

1017.16
6.0
Continuous operation range 4.8
0 1000 2000 3000 (r/min)

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 Motor Specifications

400 VAC
LG ) K2KO020F K3K020F KA4KO020F K5KO020F
ltem Unit K2K020C K3Ko020C K4Ko020C 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
'r\g?;;izt:&gja’dm“m fmin | 3,000
Momentary maximum
torque “ Nem 28.7 43.0 57.3 71.6
Rated current *1 A (rms) 5.9 8.7 10.6 13.0
Momentary maximum
current * A(rms) |25 37 45 55
Rotor Without brakel kgem? | 8.72x10 12.9x10™ 37.6x10* 48.0x10™
nertia |\t brake | kgem? | 10.0x107 14,2310 38.6x10" 48.8x10"
Applicable load inertia - 10 times the rotor inertia max. *2
Torque constant *! Nem/A |[1.27 1.18 1.40 1.46
Powerrate [Without brakel kW/s 105 159 971 119
. With brake | KW/s | 91.2 144 945 117
Mechanical |Without brakel ms 0.68 0.56 0.60 0.60
‘C'L“nestam With brake | mg 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
f:::tlz:ic;)plate dimensions (ZZIL;; x 260 x t15 ?:I()) x 350 x 130 470 x 440 x 30 (Al)
Applicable drivers (R88D-) KT20F KT30F KT50F KT50F
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3-3 Motor Specifications

400 VAC
B (AT) K2K020F K3KO020F K4KO020F K5KO020F

Item Unit K2K020C K3K020C K4K020C K5K020C
Brake inertia kgem? |1.35x10™ 1.35x10™ 4.7x10™ 4.7x10
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) 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 *3 ms 50 max. *6 50 max. *6 25 max. *’ 25 max. *’
Backlash 1 (reference value)
Allowable work per | | 1176 1470 1372 1372
braking

« | Allowable total work | J 1.5x10° 2.2x10° 2.9x10° 2.9x10°

[y

Ke)

= AIIowabIg angular rad/s2 10,000

S | acceleration

E’_ Brake limit - 10 million times min.

7]

% Rating - Continuous

m | Insulation class - Type F

Torque-Rotation Speed Characteristics for 2,000-r/min Motors

+ 2,000-r/min motor (200 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 200-VAC input.

* R88M-K1K020H/T (1 kW)

Power supply voltage
dropped by 10%

2000) 14.3 (2200)

(Nem)
114.3

15

10 | Momentary operation range\\\
|a.77

5 4.0
Continuous operation range [3.2
0 1000 2000 3000 (r/min)

* R88M-K3K020H/T (3 kW)

(Nem) Power supply voltage

dropped by 10%

50143.0 (2200) v‘43.0 (2400)

Momentary operation range 28.0

25 1 N
14.3 14.3 20.0
Continuous operation range 9.5

0 1000 2000 3000 (r/min)
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* R88M-K1K520H/T (1.5 kW)

Power supply voltage
dropped by 10%
(2000) 21.5 (2300)

(Nem)

21.5

201 .
Momentary operation range *+_

1017.16

Continuous operation range

0 1000 2000 3000 (r/min)

* R88M-K4KO020H/T (4 kW)
Power supply voltage

dropped by 10%
(1900) 57.3 (2100)

(Nem)

57.3

Momentary operation range

119.1 19.1

Continuous operation range

0 1000 2000 3000 (r/min)

* R88M-K2K020H/T (2 kW)

Power supply voltage
dropped by 10%

(2000) 28.6 (2200)

(Nem)

301286

Momentary operation range*~

1571955 9.55 i
Continuous operation range 6.4
0 1000 2000 3000 (r/min)

* R88M-K5K020H/T (5 kW)

Power supply voltage
dropped by 10%

(1900) 71.6 (2100)

(Nem)

71.6

701

. \\
Momentary operation range .

351239 23.9

Continuous operation range

0 1000 2000 3000 (r/min)
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3-3 Motor Specifications

+ 2,000-r/min motor (400 VAC)
The following graphs show the characteristics with a 3-m standard cable and a 400-VAC input.

* R88M-K40020F/C (400 W) * R88M-K60020F/C (600 W) * R88M-K1K020F/C (1 kW)

Power supply voltage Power supply voltage

(Nem) dropped by 10% (Nem) dP::)v'\;Z:azugylro\gzltage (N+m) dropped by 10%

645.73 (2400)‘\5.73 (2700) 104g 59 2100) | 8.59 (2400) 15414.3 (2000) \14.3 (2200)
Momentary operation range ) “N35 N Momentary operation ran(;\\ 10 {Momentary operation range\\

1.91 1.91 Yo 286 286 45 51477 4.77 461'8

Continuous operation range 1.3 Continuous operation rang*‘e 1.9 Continuous operation range] 3.2

0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min)
* R88M-K1K520F/C (1.5 kW) * R88M-K2K020F/C (2 kW) * R88M-K3KOF/C (3 kW)
. Power supply voltage . P | It .
(N'em) dropped by 10% (N+m) d:)ov;l)t:)rezu&;/) 13/0\22 age (Nem) Power supply voltage
215 (2000) | 21.5 (2300) dropped by 10%

28.6 28.6 (2200) 501430

20 3

Momentary operation range *+_ M " i N N
. omentary operation range Momentary operation range *+-\28.0
7.16

10.0 g +\15.0 4 N
6.0 197955 9.85 111.0 1143 14.3 20.0
Continuous operation range| 4.8 Continuous operation range| 6.4 Continuous operation range 95

0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min) 0 1000 2000 3000 (r/min)

301

(2200) |43.0 (2400)
K2

* R88M-K4K020F/C (4 kW) * R88M-K5K020F/C (5 kW)

Power supply voltage
(Nem) dropped by 10%
57.3 (1900) 57.3 (2100)

501 N

Power supply voltage
dropped by 10%

71.6 (1900) 71.6 (2100)
70 N

(Nem)

Momentary operation range-
23.9

Momentary operation range

257191 25.0 35

Continuous operation range Continuous operation range

0 1000 2000 3000 (min) O 1000 2000 3000 (¥/min)

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)
Power supply voltage

dropped by 10%
19.3 (1800)

(Nem)

20

Momentary operation range 14.0

1048.59 8.59 .

8.0

Continuous operation range 4.3

0 1000 2000 (r/min)
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Specifications

3-3 Motor Specifications

I 1,000-r/min Motors

200 VAC
LBl ) K90010H K2K010H K3K010H
ltem Unit K90010T K2K010T K3K010T

Rated output *1 w 900 2,000 3,000

Rated torque *1 Nem 8.59 19.1 28.7

Rated rotation speed r/min 1,000

'r\g‘t’;gszt:&g;a"im“m dmin | 2,000

Momentary maximum

torque ! Nem [19.3 47.7 7.7

Rated current * A (rms) 7.6 17.0 22.6

Momentary maximum | 5 (11s) |24 60 o0

Rotor Without brakel kg e m? | 6.70x10™ 30.3x10™ 48.4x10™

nertia i brake | kgem2 | 7.99x10% 31.4x10°% 49.2x10°%

Applicable load inertia - 10 times the rotor inertia max. *2

Torque constant *1 Nem/A |0.86 0.88 0.96

Powerrate [Without brakel kW/s 110 120 170

. With brake |KW/s | 92.4 116 167

Mechanical |Without brakel ms 0.66 0.75 0.63

conetant Wi brake g 0.78 0.78 0.64

Electrical time constant | ms 11 18 21

Allowable radial load *3 | N 686 1176 1470

Allowable thrust load * | N 196 490 490

Weight | Without brake kg Approx. 6.7 Approx. 14.0 Approx. 20.0

With brake kg Approx. 8.2 Approx. 17.5 Approx. 23.5

Fn?:tiztic;rl)plate dimensions 270 x 260 x t15 (Al)

Applicable drivers (R88D-) KT15H KT30H KT50H
Brake inertia kgem? |1.35x107* 4.7x10* 4.7x107*
Excitation voltage ** |V 24 VDC + 10%

Zlct)v;gl;é?nsumption W 19 31 34

. g‘:ggggonsumpﬁon A 0.79+10% 1.3+10% 1.4+10%

E Static friction torque | Nem 13.7 min. 24.5 min. 58.8 min.

:g Attraction time *® ms 100 max. 80 max. 150 max.

E Release time *5 ms 50 max. *6 25 max. */ 50 max. *’

% Backlash 1 (reference value)
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200 VAC

Rl K90010H K2K010H K3K010H

ltem Unit K90010T K2K010T K3K010T
Allowable work per | | 1176 1372 1372
braking
o | Allowable total work | J 1.5x10° 2.9x10° 2.9x10°
:‘S ’:(':'g;‘l’::’;ﬁoanngu'ar rad/s2 | 10,000
E’_ Brake limit - 10 million times min.
é Rating - Continuous
m | Insulation class - Type F
400 VAC

Model (R88M-) K90010F K2KO010F K3KO10F
ltem Unit K90010C K2K010C K3Ko010C
Rated output *1 w 900 2,000 3,000
Rated torque *1 Nem 8.59 19.1 28.7
Rated rotation speed r/min 1,000
Mom_entary maximum t/min 2000
rotation speed
Momentary maximum
torque “ Nem 19.3 47.7 7.7
Rated current *! A(rms) |[3.8 8.5 11.3
Momentary maximum
current ! A(rms) |12 30 40
Rotor Without brakel kg e m? | 6.70x10 30.3x10™ 48.4x10™
nertia it brake | kgem? | 7.99x10 31.4x10 49.2x10°
Applicable load inertia - 10 times the rotor inertia max. *2
Torque constant *! Nem/A |[1.72 1.76 1.92
Powerrate |Without brake| kW/s 110 120 170
. With brake |KW/s | 92.4 116 167
Mechanical |Without brakel ms 0.66 0.76 0.61
tclz,nnestam With brake | ms 0.79 078 0.62
Electrical time constant | ms 11 18 22
Allowable radial load ** | N 686 1176 1470
Allowable thrust load *3 | N 196 490 490
Weight | Without brake kg Approx. 6.7 Approx. 14.0 Approx. 20.0

With brake kg Approx. 8.2 Approx. 17.5 Approx. 23.5

(Rnfsti::;;rl)p'ate dimensions 270 x 260 x 15 (Al) | 470 x 440 x t30 (Al)
Applicable drivers (R88D-) KT15F KT30F KT50F
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3-3 Motor Specifications

400 VAC
L (L) K90010F K2K010F K3KO010F

Item Unit K90010C K2K010C K3K010C
Brake inertia kgem? |1.35x10™ 4.7x10 4.7x10
Excitation voltage ** |V 24 VDC + 10%
Power consumption
(at 20°C) w 19 31 34
Current consumption o o o
(at 20°C) A 0.79+10% 1.3£10% 1.4£10%
Static friction torque | Nem 13.7 min. 24.5 min. 58.8 min.
Attraction time *° ms 100 max. 80 max. 150 max.
Release time *° ms 50 max. *6 25 max. *’ 50 max. *’
Backlash 1 (reference value)
Allowable work per | | 1176 1372 1372
braking

«» | Allowable total work | J 1.5x108 2.9x108 2.9x108

c

0

= AIIowabIg angular rad/s2 10,000

S | acceleration

E’_ Brake limit - 10 million times min.

(%]

% Rating - Continuous

m | Insulation class - Type F
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3-3 Motor Specifications

*1. These are the values when the motor is combined with a driver 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.
+ If the dynamic brake is activated frequently with high load inertia, the Dynamic Brake Resistor may burn.
Do not repeatedly turn the servo ON/OFF while the dynamic brake is enabled.
*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.

Power supply voltage
(Nem) dropped by 10%

504477 (1400) |47.7 (1600)

.
Momentary operation range's

257191 19.1

Continuous operation range

0 1000 2000 (r/min)

*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.).

Torque-Rotation Speed Characteristics for 1,000-r/min Motors

+ 1,000-r/min motor (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-K2K010H/T/F/C * R88M-K3K010H/T/F/C
(100 W) (2 kW) (3 kW)
Power supply voltage
Power supply voltage Power supply voltage o
(Nem) dropped by 10% (N« m) dropped by 10% (Nem) - dropbed b;113/2’1600)
20 \ 19.3 (1800) 50 - 47.7 47.7 (1600) 70 . .
Momentary operation range , ')14.0 Momentary operaton rangs Momentary operation range
101859 859 . )P0 \ |40
' : 8.0 257191 1941 180 35128.7 287
_ _ N : 20.0
Continuous operation rangg| 43 Continuous operation rangs| 9-6 Continuous operation range ~{14.0
0 1000 2000 (r/min) 0 1000 2000 (r/min) 0 1000 2000 (r/min)

I Temperature Characteristics of the Motor and Mechanical System

+ OMNUC G5-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 gearbox, 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.
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3-3 Motor Specifications

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 driver gains are adjusted at a normal temperature, the motor may not
operate properly at low temperatures. Check to see whether there is optimal operation even at low

temperatures.
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3-3 Motor Specifications

Encoder Specifications

I Incremental Encoder Specifications

Item

Specifications

Encoder system

Optical encoder

20 bits

Number of output
pulses

Phases A and B: 262,144 pulses/rotation
Phase Z: 1 pulse/rotation

Power supply voltage

5VDC + 5%

Power supply current

180 mA (max.)

Output signals

+S, -S

Output interface

RS485 compliance

I Absolute Encoder Specifications

Item

Specifications

Encoder system

Optical encoder

17 bits

Number of output
pulses

Phases A and B: 32,768 pulses/rotation
Phase Z: 1 pulse/rotation

Maximum rotations

-32,768 to +32,767 rotations or 0 to 65,534 rotations

Power supply
voltage

5VDC 5%

Power supply current

110 mA (max.)

Applicable battery
voltage

3.6 VDC

Current consumption
of battery

265 pA (for a maximum of 5 s right after power interruption)
100 pA (for operation during power interruption)
3.6 pA (when power is supplied to driver)

Output signals

+S, -S

Output interface

RS485 compliance
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3-4 Cable and Connector Specifications

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-CRKAxCR-E

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

Model Length (L) Outer diameter of

sheath
R88A-CRKAQ001-5CR-E | 1.5m
R88A-CRKAO03CR-E 3m
R88A-CRKA005CR-E 5m
6.9 dia.

R88A-CRKA010CR-E 10m
R88A-CRKAO015CR-E 15m
R88A-CRKA020CR-E 20m

Connection configuration and external dimensions

L
o =)
Servo Drive side g Motor side
R88D-Kx <:| 5 § R88M-Kx
Wiring
Servo Drive side Motor side
Symbol |Number e ‘ Number| Symbol
E5V 1 jhed | j 6 E5V
EOV 2 g‘a"k 1 f 3 EOV
BAT+ 3 range | 5 BAT+
BAT- 4| Orange/White XX 2 | BAT-
Blue :
S 5 : 7 S
SJ_F & | BlueWhite XX : 4 St
FG Shell | T L [ 1 FG
Cable
[Servo Drive side connector] 0.34 mm2x2C +0.22 mm2x2p [Motor side connector]
Connector model or Angle clamp model
55100-0670 (Molex Japan) AWG22 x 2C + AWG24 x 2P JN6FR07SM1 (Japan Aviation Electronics)

Connector pin model
LY10-C1-A1-1000 (Japan Aviation Electronics)
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3-4 Cable and Connector Specifications

R88A-CRKCxNR
Cable types

(For both absolute encoders and incremental encoders: [100 V and 200 V] For 3,000-r/min
motors of 1 kW or more, [400 V] 3,000-r/min motors, 2,000-r/min motors and 1,000-r/min

motors)
Model Length (L) 0uters<;|1i::tlﬁter of
R88A-CRKCO001-5NR-E | 1.5m
R88A-CRKCO03NR-E 3m
R88A-CRKCO05NR-E |5 m
R88A-CRKCO10NR-E | 10m 7.6 dia.
R88A-CRKCO15NR-E | 15m
R88A-CRKCO20NR-E |20 m

Connection configuration and external dimensions

L
©
Servo Drive side DN
R88D-Kx <:| 5 {
Wiring
Servo Drive side Motor side
Symbol |Number Rod  r ‘ Number| Symbol
E5V 1 = : 4 E5V
EOV 2 (B)'a"" 1 1 EOV
BAT+ 3 ik : 6 BAT-+
BAT- | 4 | orendeniiie XX 5 | BAT-
S+ 5 |Ble 3 S+
S 6 Blue/Wh t,? 7777777777777777777777 S j 7 S_
FG Shell S FG
L Cable ]
[Servo Drive side connector] 1 mm2x2C +0.22 mm?2 x 2P [Motor side connector]
Connector model or Straight plug model
55100-0670 (Molex Japan) AWG17 x2C + AWG24 x 2P

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

Motor side
R88M-Kx

JN2DS10SL2-R (Japan Aviation Electronics)

Cable clamp model

JIN1-22-22S-10000 (Japan Aviation Electronics)
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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-CAKAXSR-E

Cable types
[100 V and 200 V] (For 3,000-r/min motors of 50 to 750 W)

Outer diameter of
Model Length (L) sheath
R88A-CAKA001-5SR-E | 1.5 m
R88A-CAKAQ03SR-E 3m
R88A-CAKAQ05SR-E 5m
6.7 dia.
R88A-CAKAO010SR-E 10m
R88A-CAKA015SR-E 15m
R88A-CAKA020SR-E 20m
Connection configuration and external dimensions
_(50) L
| N
Driver side —-- L © | N Motor side
R88D-Kx ___/ | [ ) R88M-Kx
Qm o€
Wiring
Servo Drive side Motor side

Bag e Number| Symbol

Weh't 1 Phase U

o e 2 | PhaseV

G“e v 3 | Phasew
O reen3 ellow . 4 FG

M4 crimp terminal
P [Motor side connector]

Angle plug model
Cable JN8FT04SJ1 (Japan Aviation Electronics)
0.5 mm2 x 4C or AWG20 x 4C Connector pin model

ST-TMH-S-C1B-3500-A534G (Japan Aviation Electronics)

Note: for servomotors with brake a separate cable R88A-CAKAxxxBR-E is needed.
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R88A-CAGBxXxSR-E

Cable types
200 V:
(For 3,000-r/min motors of 1 to 2 kW, 2,000-r/min motors of 1 to 2 kW, 1,000-r/min motors of 900 W)
400 V:
(For 3,000-r/min motors of 750W to 2 kW, 2,000-r/min motors of 400 W to 2 kW, 1,000-r/min
motors of 900 W)
Outer diameter of
Model Length (L) sheath
R88A-CAGBO001-5SR-E | 1.5 m
R88A-CAGBO0O03SR-E 3m
R88A-CAGBO005SR-E 5m
12.7 dia.
R88A-CAGB010SR-E 10m
R88A-CAGB015SR-E 15m
R88A-CAGB020SR-E 20m
Connection configuration and external dimensions
_(70) L
~
Servo Drive side =N = Motor side
R88D-Kx <:| — ] 1 [> R88M-Kx
0-/
Wiring
Servo Drive side Motor side

Bl Gl e ‘ Number| Symbol

Black-; A Phase U

Black'; B | PhaseV

Gac -/Y " : C Phase W

o reen_; ellow D FG

M4 crimp terminal .
[Motor side connector]

Cable

Right angle pl del
2.5 mm?x 4C or AWG14 x 4C ight angle plug mode

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-CAGDxSR-E

Cable types
(For 3,000-r/min motors of 3 to 5 kW, 2,000-r/min motors of 3 to 5 kW, 1,000-r/min motors of
2 to 3 kW)
Outer diameter of

Model Length (L) sheath
R88A-CAGDO001-5SR-E | 1.5m
R88A-CAGDO003SR-E 3m
R88A-CAGDO005SR-E 5m

13.2 dia.
R88A-CAGDO10SR-E 10m
R88A-CAGDO15SR-E 15m
R88A-CAGDO020SR-E 20 m
Connection configuration and external dimensions
_(70) L

. | )
Servo Drive side % Motor side
R88D-Kx <:| ] 1 [> R88M-Kx
Wiring

Servo Drive side Motor side
P — Number| Symbol
ST Black'i A | PhaseU
Black'g ‘ B | PhaseV
Gac /Y " ; C | Phase W
ST e ; D FG
M5 crimp terminal .
[Motor side connector]
CabI92 Right angle plug model
4 mmex4C or AWG11 x 4C N/MS3108B22-22S (Japan Aviation Electronics)
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Cable clamp model
N/MS3057-12A (Japan Aviation Electronics)
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I Power Cables with Brakes (European Flexible Cables)

R88A-CAGBxBR-E

Cable types
200 V:
(For 3,000-r/min motors of 1 to 2 kW, 2,000-r/min motors of 1 to 2 kW, 1,000-r/min motors of
900 W)
Outer diameter of
Model Length (L) sheath
R88A-CAGB001-5BR-E | 1.5m
R88A-CAGB003BR-E 3m
R88A-CAGBO005BR-E 5m
12.5 dia.
R88A-CAGB010BR-E 10m
R88A-CAGBO015BR-E 15m
R88A-CAGB020BR-E 20m
Connection configuration and external dimensions
L
0
Servo Drive side % Motor side
R88D-Kx <:| | ; ) R88M-KXx
Wiring
Servo Drive side Motor side
Black-5 Number| Symbol
BIaCk-G """""""""" 05 oy G Brake
= 0.5 H Brake
Bl k 1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A NC
BIaCk-z 2.5 F Phase U
o 2.5 || PhaseV
GaC '/Yj" 1 2.5 B | PhaseW
O reenI e OYV 2.5 — E FG
M4 crimp terminal L4+ 4 — D FG
Cable c NC

2.5 mm2x4C + 0.5 mm2 x 2C

or

AWG14 x 4C + AWG20 x 2C

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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Right angle plug model
N/MS3108B20-18S (Japan Aviation Electronics)
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3-90

R88A-CAKFxBR-E

Cable types
400 V:
(For 3,000-r/min motors of 750W to 2 kW, 2,000-r/min motors of 400 W to 2 kW, 1,000-r/min

motors of 900 W)

Outer diameter of
Model Length (L) sheath
R88A-CAKF001-5BR-E | 1.5m
R88A-CAKFO03BR-E 3m
R88A-CAKF005BR-E 5m
12.5 dia.
R88A-CAKF010BR-E 10m
R88A-CAKF015BR-E 15m
R88A-CAKF020BR-E 20m
Connection configuration and external dimensions
L
o
. . Al
Servo Drive side z Motor side
R88D-Kx <:| | ; ) |:> R88M-Kx
Wiring
Servo Drive side Motor side
Black-5 Number| Symbol
Black- e WELL- A Brake
—ry2lack® 0.5 : B Brake
Sl by [ ne
BIaCk-2 25 D Phase U
e 2.5 E | PhaseV
Gac e 2.5 F | Phase W
reenI e oyv 2.5 G FG
M4 crimp terminal L4+ 4 H FG
‘ C NC

Cable
2.5 mm? x 4C + 0.5 mm?2 x 2C
or
AWG14 x 4C + AWG20 x 2C  Rightangle plug model
N/MS3108B24-11S (Japan Aviation Electronics)

Cable clamp model
N/MS3057-16A (Japan Aviation Electronics)

[Motor side connector]
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R88A-CAGDxBR-E

Cable types
(For 3,000-r/min motors of 3 to 5 kW, 2,000-r/min motors of 3 to 5 kW, 1,000-r/min motors of
2 to 3 kW)
Outer diameter of
Model Length (L) sheath
R88A-CAGD001-5BR-E | 1.5 m
R88A-CAGDO003BR-E 3m
R88A-CAGDO05BR-E 5m
13.5 dia.
R88A-CAGD010BR-E 10m
R88A-CAGD015BR-E 15m
R88A-CAGD020BR-E 20m

Connection configuration and external dimensions

_(150) L

Servo Drive side Motor side

R88D-Kx <:| ] N |:> R88M-Kx

SIT]
Wiring
Servo Drive side Motor side
Number| Symbol
Black-5 o L ; A Brake
s Black-6 0.5 B Brake
R [ NC
Black-1 4 D Phase U
Black2 ;| 4 - E | PhaseV
Black-3 | 4 F Phase W
s Green/Yc-j;Ionv 4 . G FG
M4 crimp terminal T S S — s H FG
Cable c NC
ﬁrmmz x4C +0.5 mm?x 2C [Motor side connector]

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)
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Servo

I Brake Cables (European Flexible Cables)

R88A-CAKAxBR-E

Cable types
100 and 200 V

(For 3,000-r/min motors of 50 to 750 W)

Outer diameter of
Model Length (L) sheath
R88A-CAKA001-5BR-E | 1.5 m
R88A-CAKAO03BR-E 3m
R88A-CAKAO05BR-E 5m
6.0 dia.
R88A-CAKAO010BR-E 10m
R88A-CAKAO015BR-E 15m
R88A-CAKA020BR-E 20m
Connection configuration and external dimensions
\ (50) , L
Drive sid S
rive siae ©
R88D-K <:| = Motor side
88D-Kx =0 . |$ R88M-Kx
Wiring
Servo Drive side Motor side
Black-1 Number| Symbol
Black-z 0.5 1 Brake
=% 0.5 2 Brake
g_%brlﬁmz «2C [Motor side connector]
or Connector model
AWG20 x 2C JN4FT02SJ1-R (Japan Aviation Electronics)
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Contact model
ST-TMH-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 driver's control I/O connector (CN1).
Use this connector when preparing a control cable by yourself.

Dimensions

Connector plug model
10150-3000PE (Sumitomo 3M)

Connector case model

m ‘ 10350-52A0-008 (Sumitomo 3M)

(]

I Encoder Connectors

These connectors are used for encoder cables.
Use them when preparing an encoder cable by yourself.

Dimensions

R88A-CNWO1R (driver's CN2 side)

This connector is a soldering type.
Use the following cable.

+ Applicable wire: AWG16 max.
+ Insulating cover outer diameter: 2.1 mm dia. max.
+ Outer diameter of sheath: 6.7 £ 0.5 mm dia.

‘ 43.5

T

L ° 4 Connector plug model

— M 55100-0670 (Molex Japan)
t=12

18.8
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R88A-CNKO2R (motor side) [IEEEN Adaptive motors
Use the following cable. 100-V, 3,000-r/min motors of 50 to 400 W

+ Applicable wire: AWG22 max. 200-V, 3,000-r/min motors of 50 to 750 W

+ Insulating cover outer diameter: 1.3 mm dia. max.
+ Outer diameter of sheath: 5 + 0.5 mm dia.

12.5
98 E 11
o N . _j'E“' g
SR i 3 Q ‘ - %CD -
// Y ﬁ| i 1 ™
21.5 N

Angle clamp model JN6FR07SMH1
(Japan Aviation Electronics)

Connector pin model LY10-C1-A1-10000
(Japan Aviation Electronics)

R88A-CNKO04R (motor side) [JEEEN Adaptive motors

Use the following cable. 200-V, 3,000-r/min motors of 1.0 to 5.0 kW
200-V, 2,000-r/min motors of all capacities
200-V, 1,000-r/min motors of all capacities
400-V, 3,000-r/min motors of all capacities
400-V, 2,000-r/min motors of all capacities
400-V, 1,000-r/min motors of all capacities

(B TR
|~ &

+ Applicable wire: AWG20 max.
+ Outer diameter of sheath: 6.5 to 8.0 dia.

ViN

$15.6
$19.5

"

MAX
52

Straight plug model JN2DS10SL2-R
(Japan Aviation Electronics)

Contact model JN1-22-22S5-R-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.

17.6
2

R5.5
TN

—_

S
N
N

M Ak =
[T U

28.8 n
Angle plug model JN8FT04SJ1

(Japan Aviation Electronics)
Socket contact model ST-TMH-S-C1B-3500-(A534G)

32
27.6
22
| [
i
013
13.5
I3
i

\@ )

(Japan Aviation Electronics) (7))
©
(9}
0
l Brake Cable Connector (R88A-CNK11B) =
This connector is used for brake cables. g-
Use it when preparing a brake cable by yourself. g
29.6 n

17

12.3

12.7
R6 R4

)

é
=

W TyEy s T Tl
L j@w i ‘ ° L;J T
f—— .

25

\
Angle plug model JN4FT02SJ1-R
(Japan Aviation Electronics)
Socket contact model ST-TMH-S-C1B-3500-(A534G)
(Japan Aviation Electronics)
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Analog Monitor Cable Specifications

3-96

I Analog Monitor Cable (R88A-CMKO001S)

Connection configuration and external dimensions

Symbol No.
SP e
M 5 Blatlzk
GND 3 White
4
5
6

Cable: AWG24 x 3C UL1007

Connector housing: 51004-0600 (Molex Japan)
Connector terminal: 50011-8100 (Molex Japan)

p—

i

OnnOAOaAnnng

S S e A e N

( )‘
1,000 mm (1 m)
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I External Scale Connector (R88A-CNK41L)

Use this connector to connect to an external scale in full closing control.

(42.5)
13.6
10.4 (10.5) %
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Connector plug model

MUF-PK10K-X (J.S.T. Mfg. Co., Ltd.) n

I Safety I/0O Signal Connector (R88A-CNK81S)

Use this connector to connect to safety devices. -g’
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3-4 Cable and Connector Specifications

Control Cable Specifications

I Specified Cables for Motion Control Unit (R88A-CPGxMx)

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)

Specifications

Cable types
+ Cables for 1 axis
Model Length (L) °”te’s‘:1'::t‘:te' i Weight
R88A-CPG001M1 1m Approx. 0.2 kg
R88A-CPG002M1 2m Approx. 0.3 kg
8.3 dia.
R88A-CPGO03M1 3m Approx. 0.4 kg
R88A-CPGO05M1 5m Approx. 0.6 kg
+ Cables for 2 axes
Model Length (L) °”te's°r'":::ﬁter i Weight
R88A-CPGO001M2 im Approx. 0.3 kg
R88A-CPG002M2 2m q Approx. 0.5 kg
8.3 dia.
R88A-CPG003M2 3m Approx. 0.7 kg
R88A-CPG005M2 5m Approx. 1.0 kg

Connection configuration and external dimensions

+ Cables for 1 axis

Driver side

@ 3[ | ‘ E{ ﬁ> R88D-Kx

t=18 t=18

Motion Control Unit side
CS1W-MC221/421(-V1)

+ Cables for 2 axes

.39 L .39

Driver side

| .@l ﬁ> R88D-Kx
<] 5 s || = 18 : Driver side

t=18 I@l ﬁ> R88D-Kx

t=18"

Motion Control Unit side
CS1W-MC221/421(-V1)
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3-4 Cable and Connector Specifications

Wiring

+ Cables for 1 axis

Motion Control

Unit side Driver side
AWG20 Red
Symbol |Number AWG20 Black Number| Symbol
124V 1 AN B
D)?A?_NMD g White/Black (1) 37 | JALM
XRUN | 4 |Dink/Black (1) 29 | RUN
XALMRS | 5 | ellow/Black (1) 31 | RESET
XSGND 8 Gray/Black (1) A 13 SENGND| *
XSOUT | o [oravRed(l) XX 20 | SEN |*
X_GND | 10 _jorange/Black (2) 25 | ZCOM
XA | 11 |vhite/Red (1) 21 +A
Y 15| White/Black (1) XX > A
s 13 Yellow/Red (1) 29 B
B 14| YellowBlack (1) XX 28 .
Xz | 15 |onkRed (1) 23 7
T 16| Dink/Black (1) XX o4 -
XOUT | 17 |2range/Red (1) 14 |REFTREFINLIM| Connector plug model
XAGND | 18 |-2range/Black (1) XX 15 | AGND | 10150-3000PE
Shell FG Sumitomo 3M
+F24V 19 Orange/Black (1) 7 +24VIN Con(nector case mod)el
FDC GND| 20 |-cray/Black (1) 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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Specifications

3-4 Cable and Connector Specifications

+ Cables for 2 axes

Motion Control

Unit side Driver side
Symbol |[Number —nggg ggik Number| Symbol
124V 1 AWG20 Black
D)?AGLT/ID g White/Black (1) 37 | JALM
XRUN | 4 |Dink/Black (1) 29 | RUN
XALMRS | 5 | ellow/Black (1) 31 | RESET
XSGND | & |-cray/Black (1) 13 [SENGND|*
XSOUT | o |oravRed (i) XX 20 | SEN |*
X_GND | 10 |orange/Black (2) 25 | ZCOM
XA | 11 |hie/Red (1) 21 | A
A T 12| White/Black (1) XX > "y
B 15— Yellow/Red (1 - =
E 14| YellowBlack (1) XX 18 =
Pink/Red (1)
XZ | 15 I5iBlack(1) XX 23 +Z
X-Z 16 0 V 24 —Z Connector plug model
XOUT | 17 |-ange/Red (1) 14 [ermrervM]  10150-3000PE
XAGND | 1g | ange/Black(l) XX 15 | AGND | (Sumitomo 3M)
Shell FG Connector case model
TF2av | 19 |orange/Black (1) 7 | 424VIN | 10350-52A0-008
FDC GND| 20 |-Gray/Black (1) o 36 |ALMCOM| (Sumitomo 3M)
AWG26 x 5P + AWG26 x 6C
Number| Symbol
7 | +24VIN
YALM | 21 |\White/Black (1) 23 AL/,\A/\'S\(/? v
YRUN | 22 |Pink/Black (1) 29 | RUN
YALMRS | 23 | ellow/Black (1) 31 | RESET
YSGND | 26 |oray/Black (1) 13 | SENGND| *
YSOUT | 27 |GrayRed (1) XX 20 | SEN |*
Y_GND | 28 |-orange/Black (2) 25 | ZCOM
YA 59 Wh!te/Red (1) 1 A
R 30| White/Black (1) XX > A
Y_B 31 Yellow/Red (1) 29 B
2 Yellow/Black (1) XX
Y-B 32 Pink/Red (1) 48 -B Connector plug model
Y-Z 38 e X 23 +Z 10150-3000PE
Y-Z 34 Orange/Red (1) 24 -Z (Sumitomo 3M)
YOUT | 35 g 14 |REFMTREFINLIV] Connector case model
YAGND | 36 |-2angelBlack(l) XX 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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3-4 Cable and Connector Specifications

I Specified Cables for Position Control Unit (for CJ1W-NCxx4 - high-speed type -)

This cable is for connecting Position Control Units (CJ1W-NCxx4) 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
XW27-100J-G9 im
XW2Z-500J-G9 5m
XW2Z-10MJ-G9 10m

+ Cable for open collector output for 1 axis

Model Length
XW2Z-100J-G3 im
XW2Z-300J-G3 3m

+ Cable for line-driver output for 2 axes

Model Length
XW2Z-100J-G1 im
XW2Z-500J-G1 5m
XW2Z-10MJ-G1 10m

+ Cable for open collector output for 2 axes

Model Length
XW2Z-100J-G5 im
XW2Z-300J-G5 3m

Connection configuration and external dimensions

+ Cables for 1 axis

16.1 L

T

Position Control

Unit side
CJ1W-NCxx4

-

t=6.1

+ Cables for 2 axes

16.1 L

0

Position Control

Unit side

CJ1W-NCxx4 t= 6.1

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

0

Driver side
R88D-Kx

Driver side
R88D-Kx

Driver side
R88D-Kx
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Specifications

3-4 Cable and Connector Specifications

Wiring
+ Cable for line-driver output for 1 axis

3-102

AWG18 twisted pair 1 m

Red: 24 VDC
Black: 24 VDC GND

PCU side

XG4M-5030-T (OMRON)

24-V power supply for output

1

AWG18 twisted pair 1 m

Blue: BKIRCOM
Black: BKIR

Servo Drive side (for axis 1 or 3)
10150-3000PE (Sumitomo 3M)

24-V GND for output 3 11 BKIR .
Input common 5 ; 10 | _BKIRCOM | Prake interlock output
Forward direction pulse output (+) | 17 } : 44 +CWLD ~ Reverse pulse (*1)
Forward direction pulse output () | 16 :—>< >Q| 45 —-CWLD (input for line driver only)
Reverse direction pulse output (+) | 19 t 46 +CCWLD Forward pulse (*1)
Reverse direction pulse output (-) | 18 :—>< >Q|— 47 -CCWLD (input for line driver only)
Encoder phase A+ 21 I ><j: 21 +A Encoder phase A+output
Encoder phase A— 20 22 -A Encoder phase A—output
Encoder phase B+ 23 1 >d 49 +B Encoder phase B+output
Encoder phase B— 22 |—>< i 48 -B Encoder phase B—output
Encoder phase Z+ 25 } 23 +Z Encoder phase Z+output
|
Encoder phase Z— 24 L X ><—|— 24 —Z Encoder phase Z—output
o—m 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 Vibration filter switching
Alarm reset output 12 i 31 RESET Alarm reset
Torque limit output 13 } : 27 TLSEL Torgue limit switching
Positioning completed input | 7 ! 39 INP Positioni leti
L X XG5 mecom | . ouputi
General-purpose input | 6 ! 35 READY Servo ready completed
: XX 34 | REDYCOM output
Alarm input 9 |
b X X ] 2(73 AI_/hAAIEJI\éM Alarm output
1
SEN output 26 " L
Signal gr%und 27 ;—X >< : ?g SE?\IEGNND Sensor ON input
e ——— ——— Shell FG Frame ground
24-\ power supply for output [ 2
24-V GND for output | 4
Input common 50
Forward d@rection 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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3-4 Cable and Connector Specifications

+ 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 [ 11 BKIR .
Brake interlock output
Input common 5 10 BKIRCOM P
Forward direction pulse output 3 | +CW/+PULS/+FA Reverse pulses,
(with 1.6 kQ Resistor) 16 4 |-CW/-PULS/-FA |feed pulses, or phase A (*1)
Reverse direction pulse output 5 |+CCW/SIGNAFB |~ Forward pulse, X
(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 A 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 Vibration 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 /ALM
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

(with 1.6 kQ Resistor) as shown here.

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
Torque limit output | 43
Positioning completed input | 49

General-purpose input | 48

Alarm input 47
SEN output 29
Signal ground 28
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Specifications

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 31 11 BKIR .
Input common 5 ] | 10 | BKIRCOM | Prake interlock output
Forward direction pulse output (+)| 17 } I 44 +CWLD Reverse pulse (*1)
Forward direction pulse output (-)| 16 l_>< >QI 45 -CWLD (input for line driver only)
Reverse direction pulse output (+)| 19 | I 46 +CCWLD Forward pulse (*1)
Reverse direction pulse output ()| 18 :—>< ><—|— 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 .—X ><—:— 48 -B Encoder phase B—output
Encoder phase Z+ 25 } >< 0 23 +Z Encoder phase Z+output
Encoder phase Z- 24 1 ><—[— 24 —Z Encoder phase Z—output
‘F:W 7 +24VIN +24-\ power supply for controls
Error counter reset output | 15 | 30 ECRST Error counter reset input
RUN output 11 0 : 29 RUN Operation command input
General-purpose output| 10 T | 26 DFSEL Vibration filter switching
Alarm reset output 12 t 31 RESET Alarm reset
Torque limit output | 13 | : 27 TLSEL Torque limit switching
Positioning completed input| 7 : >< >q 39 INP Positioning completion
38 INPCOM output 1
General-purpose input| 6 ! 35 READY Servo ready completed
I X >} si | Repvoou output
Alarm input 9 37 /ALM
: X X : 36 ALMCOM Alarm output
SEN output 26 - '
Signal gg)und 27 ;—>< >< : ?g SESN%NND Sensor ON input
e ——— -+——{ Shell FG Frame ground
AWG18 twisted pair 1 m
Blue: BKIRCOM
Black: BKIR
Servo Drive side (for axis 2 or 4)
24-\ power supply for output [ 2 10150-3000PE (Sumitomo 3M)
24-V GND for output | 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 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 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-\ power supply for controls
Error counter reset output | 41 30 ECRST Error counter reset input
RUN output 45 29 RUN Operation command input
General-purpose output| 44 26 DFSEL Vibration filter switching
Alarm reset output 42 31 RESET Alarm reset
Torque limit output 43 27 TLSEL Torque limit switching
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 gg AL/GCL;I\SM Alarm output
gii’r\mlacl)f%ﬁnd gg fg SE?\IEGNND Sensor ON input
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

+ Cable for open collector output for 2 axes

AWG18 twisted pair 1 m AWG18 twisted pair 1 m
Red: 24 VDC }DC Blue: BKIRCOM
PCU side
XG4M-5030-T (OMRON) Servo Drive side (for axis 1 or 3)
24-\ power supply for output| 1 10150-3000PE (Sumltomo 3M)
24-V GND for output | 3 [-¢ 11 BKIR ,
Input common 5 10 BKIRCOM Brake interlock output
Forward direction pulse output L 3 | +CW/+PULS/+FA | Reverse pulses, feed pulses,
(with 1.6 k€ Resistor) 16 4 [-CW/-PULS/-FA or phase A (1)
Reverse direction pulse output [ 5 [+CCW/+SIGN/+FB | Forward pulse, direct*ion signal,
(with 1.6 k Resistor) 18 6 |-CCW/-SIGN/-FB or phase B (*1)
Encoder phase A+ 2 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 Epcoder phase B—output
Encoder phase Z+ 25 23 +Z Encoder phase Z+output
Encoder phase Z— 24 24 -Z Encoder phase Z—output
L 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 Vibration 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 /ALM
p 5 ALNICOM Alarm output
SEN output 26 20 SEN .
Signal ground 27 13 SENGND Sensor ON input
Shell FG Frame ground
AWG18 twisted pair 1 m
Blue: BKIRCOM
Black: BKIR
Servo Drive side (for axis 2 or 4)
24-V power supply for output | 2 1 011150-3000PEB§<S|;m|t0m0 3M)
|2:DL\J/t Sgln?nzg:]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| 5 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 counter reset input
RUN output 45 29 RUN Operation command input
General-purpose output | 44 26 DFSEL Vibration filter switching
Alarm reset output | 42 31 RESET Alarm reset
Torque limit output | 43 27 TLSEL Torque limit switching
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

20 SEN

13 SENGND
Shell FG Frame ground

SEN output 29
Signal ground 28

Sensor ON input

*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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Specifications

3-4 Cable and Connector Specifications

I General-purpose Control Cables (R88A-CPGxS)

This is a cable to connect the Servo drive I/O signals (CN1 connector) to a general purpose
controller. All servo drive I/O signals are wired. The connector for the controller is not provided.

Cable types
Outer diameter of .
Model Length (L) sheath Weight
R88A-CPGO001S im Approx. 0.3 kg
12.8 dia.
R88A-CPG002S 2m Approx. 0.6 kg

Connection configuration and external dimensions

3-106

L

Controller side

o B
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3-4 Cable and Connector Specifications

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) +CCW/+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) SO
8 Pink/Red (1) S 34 White/Red (4) S02-
9 Pink/Black (1) SI2 35 White/Black (4) S02+
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) S03-
13 Gray/Black (2) SENGND 39 Pink/Black (4) S03+
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 ;ﬁl@g{:c'ii;)(z)' AGND2 43 Gray/Black (5) BATGND
18 Pink/Red (2) NCL 44 White/Red (5) +CWLD
19 Orange/Red (5) z 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) ZCOM Shell —_— FG
26 White/Red (3) SI3

suonesidads

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.
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Specifications

3-4 Cable and Connector Specifications

I Terminal Block Cables (XW2Z-xJ-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 1/O signals are wired.

Cable types
Outer diameter of .
Model Length (L) sheath Weight
XW22-100J-B24 1m Approx. 0.2 kg
11.2 dia.
XW22-200J-B24 2m Approx. 0.4 kg

Connection configuration and external dimensions

Connector-terminal block side

(i

XW2B-50G4
XW2B-50G5
XW2D-50G6

3-108
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3-4 Cable and Connector Specifications

Terminal block Connector Driver side
Number Number Number| Wire and mark color Symbol
1 — 1 X>( 1 Blue/Red (1) +24VCW
2 —1 2 2 Blue/Black (1) +24VCCW
3 —1 3 X>( 3 Pink/Red (1) +CW/+PULS/+FA
4 — 4 4 Pink/Black (1) | -CW/-PULS/-FA
5 —1 5 SO 5 Green/Red (1)  [+CCW/+SIGN/+FB
6 — 6 6 | Green/Black (1) |-CCW/-SIGN/-FB
7 —1 7 7 Orange/Red (1) +24VIN
8 m1 8 X>( 8 Gray/Red (1) Sl
9 1 9 9 | Gray/Black (1) SI2
10 — 10 X>( 10 | Blue/Red (2) SO1-
11— 11 11 Blue/Black (2) SO1+
13 — 13 X>( 13 | Pink/Red (2) SENGND
20 — 20 20 | Pink/Black (2) SEN
14 — 14 X>( 14 | Green/Red (2) |REF/TREF1/VLIM
15 —1 15 15 | Green/Black (2) AGND1
16 — 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) 4
25 — 25 25 | Blue/Black (3) ZCOM
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 — 29 29 | Gray/Black(3) Sl6
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) S0
34 — 34 X>< 34 | Green/Red (4) SO2-
35 — 35 35 | Green/Black (4) S02+
36 — 36 X>( 36 | Orange/Red(4) ALMCOM
37 — 37 37 | Orange/Black (4) /ALM
38 — 38 X 38 | Gray/Red(4) SO3-
39 — 39 39 | Gray/Black(4) SO3+
40 — 40 40 | Blue/Red (5) —
41 — 4 41 Blue/Black (5) —
42 — 42 X>( 42 | Pink/Red (5) BAT
43 — 43 43 | Pink/Black (5) BATGND
44 — 44 SO 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 —1.50 50 | Orange/Red(1) -
Shell FG
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* 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

Driver side connector:
Connector plug model
10150-3000PE (Sumitomo 3M)
Connector case model
10350-52A0-008 (Sumitomo 3M)

Connector-terminal Block Connector:
Connector socket model
XG4M-5030 (OMRON)
Strain relief model XG4T-5004 (OMRON)

Cable: AWG28 x 25P UL2464
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3-4 Cable and Connector Specifications

I Terminal Block Unit

The Terminal Block Unit connects the servo drive I/O signals (CN1 connector ) for general
purpose. Use the cable (XW2Z-xJ-B24) to connect the Terminal Block Unit to the CN1

connector.

XW2B-50G4 (M3 Screw Terminal Block)

Specifications

3-110

Flat cable connector (MIL type plug)
3.5—H 157.5 3.5
/L /
)

29.5 j
[l
Q_
5.08 Terminal block
I /L A
[al=l=lzlail ':;1i _AAARAAA (
s - 45.3
AAAAA AAA/AAAA ‘ 381( )
)) 20.5 l
— =i y) =i =S

+ 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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3-4 Cable and Connector Specifications

XW2B-50G5 (M3.5 Screw Terminal Block)

+ Dimensions

Flat cable connector (MIL type plug)

3.5 247.5 3.5
L
=
t :::ig 15.5
29l.5 L JE ) K
B\ o 45
o \ o N
153 | i B o I 2435
|
—L»« Terminal 7L‘
8.5 7.3 block
0O\ - /L WY
A\ - 43,5 (45.3)
)) 205
= _ ; - === =

+ 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 e
AWG16-14
2-35 (1.25 to 2.0 mm?)
AWG22-16
1.25Y-3 (0.3 to 1.25 mm?)
Fork terminals AWG
16-14
2-35 (1.25 to 2.0 mm?)
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Specifications

3-4 Cable and Connector Specifications

XW2D-50G6 (M3 Screw Terminal Block)

+ Dimensions

MIL type connector XG4A

184 2-¢4.5 ~— (39.1) —
144 o 17.6
7
73&% ]E]I]]:::::::::::;H::::::::::::d[ﬁl ] j:i
= %@% —= = € 40 —~
@ . i .
»&7%%* ‘ & s
DINmillock /) A o
\ 12—
. M3
| M3

o g . . 18 . g 1 . o

| e |

+ 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
$3.2mm
)1 ——
5.8 mm max. E@ﬁmm 5.8 mm max.
Applicable crimp terminals Applicable wires
. AWG22-16

Round terminals 1.25-3 (0.3101.25 mm2)

. AWG22-16
Fork terminals 1.25Y-3 (0.3101.25 mm2)
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3-5 Servo Relay Units and Cable Specifications

3-5 Servo Relay Units and Cable
Specifications

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

l XW2B-20J6-1B

This Servo Relay Unit connects to the following OMRON Position Control Units.

¢+ CJTW-NC113/-NC133
+ CS1W-NC113/-NC133
¢+ C200HW-NC113

Dimensions

Position Control Unit side Driver side
3.5 135 3.5
7 7

To]

o

Al

2-03.5

44.3
(46)

+ Terminal block pitch: 7.62 mm
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Specifications

3-5 Servo Relay Units and Cable Specifications

Emergency . .| Origin
10[ +24 V sop CW limit |CCW limif proximity RUN ALM | BKIR |19

interrupt

I
olov||c ! ! c ! External
oman Common|Common| Common|Common| RESET |JALMCOM| [FG Tg

1)

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).

Lt

24VDC

l XW2B-40J6-2B

This Servo Relay Unit connects to the following OMRON Position Control Units.

+ CJ1W-NC213/-NC233/-NC413/-NC433
¢+ CSTW-NC213/-NC233/-NC413/-NC433
+ C200HW-NC213/-NC413

Dimensions

Position Control Unit side X-axis driver side  Y-axis driver side

3.5 180 3.5
7 7
o
Ye] e}
o2} lo}——
N Ye]
h <
2-03.5
U N n N AN U Y
o o m §
o AL ; : ———— ‘—in :rl' ~
N
Q '
i

+ Terminal block pitch: 7.62 mm
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3-5 Servo Relay Units and Cable Specifications

Wiring
20 égé?xfnc X-axis | X-axis é—ax_is X-axis X-axis | X-axis Y-axis | Y-axis g—a_xis Y-axis Y-axis | Y-axis
+24 V- (Emergency vy fimit |CCW imit 219N . | RUN ALM |BKIR CW imit [CCW limit | 797 [ RUN ALM | BKIR 39
sto
p proximity proximity
\ \ \ X-axis - " \ \ Y-axis‘
ojov Commo‘n CommoF Commoy waet;m; Common | Common )F((EaégT KL%OM Commﬁn Common mﬂ&‘ Common | Common EEQET‘ X’m‘éw FG ﬂ
7 ) (42% 7 ; @
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).

l XW2B-20J6-3B

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

+ CQM1-CPU43-V1
+ CQM1-PLB21

Dimensions
CQM1 side Driver side
3.5 135 3.5
7 7
[Te)
T}
To]
<
@
3 g
[a\}
L%

+ Terminal block pitch: 7.62 mm
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Specifications

3-5 Servo Relay Units and Cable Specifications

Wiring
10]+24v | CW [CCW | RUN ECRST| INP ALM | BKIR |19
0| ov CW‘ CCW |Common|Common z RESET |ALMCOM| [FG 9
‘ 1

3-116

=
c
-}
=
5
£

t1) N
24VDC

S \

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).
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3-5 Servo Relay Units and Cable Specifications

l XW2B-20J6-8A

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

axis)

Dimensions

CJ1M-CPU21/22/23 side Driver side
3.5 135 3.5

T1u5.5 ~

©
45

29.5

= R 1
q R 0

42.8
(46)

¢+ Terminal block pitch: 7.62 mm
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+ CJ1M-CPU21/-CPU22/-CPU23 (for 1
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Specifications

3-5 Servo Relay Units and Cable Specifications

Wiring

3-118

The Servo Drive phase Z output signal is wired to the origin signal in this terminal block.
(*3)
10|24V [ N6 | IN7 | N8 ggg:gny RUN MING | ALM [ BKIR | 19

\
0 OV | |Common|Common|Common| IN9| |Common|Common| RESET [ALMCOM| [FG 1

(*2)

CWimit (1) COWImit(1)
(Contact 2960.06) ~ (Contact 2960.07) 24VDC

. 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
HF——()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

l XW2B-40J6-9A

This Servo Relay Unit connects to the following OMRON Programmable Controllers.

axes)
Dimensions

CJ1M-CPU21/22/23 side X-axis driver sideY-axis driver side

3.5 180 3.5

7 7

e

0 L 0
» D = 0
« <

2-03.5

(46)

20.5
r_>
[ |
{
[
L 2
.2
42.8

¢+ Terminal block pitch: 7.62 mm
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+ CJ1M-CPU21/-CPU22/-CPU23 (for 2
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Specifications

3-5 Servo Relay Units and Cable Specifications

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 IN6 | IN7 :J)rgglrr}my RUN MING|ALM | BKIR IN8 | IN9 grr(;?(‘igﬂty RUN MING| ALM | BKIR 39
ol ov la \ . \ . \ . ‘ . o Yeats | [xaxs . ‘ . \ . \ . ; Y-axis‘ Vaxis G
omrTon omm‘on ommon | Common| Common | Common peseT | Aicou omm‘on ommon [ Common | Common | Common RESET |ALicom 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) [ 2960.08) 2960.09)
()] ()] \ \ (*1) 1) w \
L
24VDC

3-120

*1

2.
*3.
*4.
*5.
*6.

. 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
JF———()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

l Servo Drive Cable (XW2Z-xJ-B31)
This cable connects the driver to a Servo Relay Unit (XW2B-20J6-8A, XW2B-40J6-9A).

Cable types
Model Length (L) °“te’s‘:'1'::t‘ﬁte' of Weight
XW2Z-100J-B31 im Approx. 0.1 kg
8.1 dia.
XW22-200J-B31 2m Approx. 0.2 kg
Connection configuration and external dimensions
| L |
Servo Relay Unit side ‘ e Driver side
e}
XW2B-20J6-8A o . | f\‘ﬂ ] N RB8D-KTx
XW2B-40J6-9A @ V} o o
Wiring
Servo Relay Unit side Driver side
Wire and mark color | Number fmmm e e m e m e m— oo . Number
Blue/Red (1) 1 ; 7
Blue/Black (1) 2 ; X 38
Pink/Red (1) 3 : X Y% ; 5
Pink/Black (1) 4 : 6
Green/Red (1) 5 ! X X : 3
Green/Black (1) 6 : 4
Orange/Red (1) 7 ; |
- 8 : X X : 30
- 9 | P10
Gray/Red (1) 10 ; X X L 23
Gray/Black (1) 11 : T 24
Blue/Red (2) 12 : 39
Blue/Black (2) 13 ; : 29
Orange/Black (1)] 14 — | E
Pink/Red (2) 15 ; 27
Pink/Black (2) 16 L i 31
Orange/Red (2) 17 : : 11
Green/Black (2) 18 . L 37
Orange/Red (2) 19 : i 36
Any I e e -—| Shell

[Servo Relay Unit connector]
Connector socket model: XG4M-2030
Strain relief model: XG4T-2004
[Cable]
AWG28 x 10P UL2464
[Driver connector]
Connector plug model: 10150-3000PE (Sumitomo 3M)
Connector case model: 10350-52A0-008 (Sumitomo 3M)
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Specifications

3-5 Servo Relay Units and Cable Specifications

Position Control Unit-Servo Relay Unit Cable Specifications

l Position Control Unit Cable (XW2Z-xJ-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.
XW2Z-100J-A3 im Approx. 0.1 kg

Connection configuration and external dimensions

39 L 6
CQaM1 side Servo Relay Unit side
CQM1H-PLB21 <:| & I — j@j 9 |$ XW2B-20J6-38
t=15
Wiring
CQM1 side Servo Relay Unit side
Number Number

15 1

12 2

XX 3

13 ; 4

: 5

14 XX 6

1 ; 7

3 : >O< 8

9
2 XX 0

5 11
6 ; 12
Hood cover |- — 13
Cable: AWG28 x 4P + AWG28 x 4C 14
15
16

3-122 Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



3-5 Servo Relay Units and Cable Specifications

l Position Control Unit Cable (XW2Z-xJ-A6)

This cable connects a Position Control Unit (CS1W-NC113 and C200HW-NC113) to a Servo

Relay Unit (XW2B-20J6-1B).

Cable types

Model

Length (L)

Outer diameter of
sheath

Weight

XW2Z-050J-A6 50 cm

XW2Z-100J-A6 1m

8.0 dia.

Approx. 0.1 kg

Approx. 0.1 kg

Connection configuration and external dimensions

47

Position Control Unit side
CSTW-NC113 <:| 3
C200HW-NC113

Wiring

Position Control Unit side
Number
Al

T

Servo Relay Unit side

|$ XW2B-20J6-1B

Servo Relay Unit side

Number

'y

A2

A8

A6

A10

A16

O|o|N|O|(O1~[w[N

A14

A24

A12

A21

A23

A22

A19

A20

terminal

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

Crimp _/ 777777777777777777777777777777777777777777777777777

Cable: AWG28 x 4P + AWG28 x 10C
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Specifications

3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-xJ-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
Outer diameter of .
Model Length (L) sheath Weight
XW2Z-050J-A7 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A7 im Approx. 0.2 kg
Connection configuration and external dimensions
6
Position Control Unit side Servo Relay Unit side
CS1W-NC213 @ © A0
CSTW-NC413 <:| @ 3 |$ XW2B-40J6-2B
C200HW-NC213
C200HW-NC413
Wiring
Position Control Unit side Servo Relay Unit side
Number Number
A1/B1 1
A2/B2 2
: C : 3
A8 4
5
7
A10 1 XX 8
9
A16 10
A14 ><>< 11
A24/B24 1
A19 13
A21 14
A12 15
A23 16
A22 17
A20/B20 18
19
B8 XX 20
21
B6 XX 22
23
B10 ] ><>< 24
25
B16 26
B14 XX 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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3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-xJ-A10)
This cable connects a Position 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.

XW2Z-100J-A10 im Approx. 0.2 kg

Connection configuration and external dimensions
47 L 6

Position Control Unit side

CS1W-NC133 <:| 3

Servo Relay Unit side
® |§ XW2B-20J6-1B

Wiring
Position Control Unit side Servo Relay Unit side
Nu:;ber AWG 20Black Number
v XK AWG 20Red
A1 —_——— 1
A2 : 2
A7 3
A6 XX :
A5 f 5
A6 >O< 6
; 7
A10 T f XX 8
9
A16 10
Al4 : XX 1 11
A24 12
A12 13
14
A21 15
16
A23 j j 17
18
A22 19
20
A19 21
22
A20 : ; 23
e H 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-xJ-A11)

This cable connects a Position Control Unit (CS1W-NC233/433) to a Servo Relay Unit (XW2B-

40J6-1B).
Cable types
Model Length (L) °”te’s‘:1'::t‘ﬁte' St Weight
XW22-050J-A11 50 cm Approx. 0.1 kg
10.0 dia.

XW2Z-100J-A11

1m

Approx. 0.2 kg

Connection configuration and external dimensions

Position Control Unit side

CS1W-NC233 o
CS1W-NC433 «©

Wiring
Position Control Unit side Servo Relay Unit side
Number AWG20 Black Number
A3/B3 ><><AW a2
A4/B4 0 Red
A1/B1 1
A2/B2 2
A7 3
A5 5
7
A10 l >O< 8
9
A16 10
A4 XX 11
A24/B24 12
A19 13
A21 14
A12 15
A23 16
A22 17
A20/B20 18
B7 19
B8 XX 20
B5 21
B6 >O< 22
23
B10 l >O< 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

Servo Relay Unit side
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3-5 Servo Relay Units and Cable Specifications

I Position Control Unit Cable (XW2Z-xJ-A14)
This cable connects a Position Control Unit (CJ1W-NC113) to a Servo Relay Unit (XW2B-

20J6-1B).
Cable types
Model Length (L) °“t°’s°|'1'::t‘ﬁter ] Weight
XW2Z-050J-A14 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A14 im Approx. 0.2 kg

Connection configuration and external dimensions

Servo Relay Unit side

Iu © |$ XW2B-20J6-1B

Position Control Unit side

CJIW-NC113 <:| : 30

L .6
Wiring
Position Control Unit side Servo Relay Unit side
Number | Number

Al : 1

A2 ‘ f 2

3

AS XX 4

5

A6 XX 6

: 7

A9 I XX 8

: 9
A4 10
A12 : ><>< ; 11
A20 j 12
A11 j 13
14
A17 15
16
A19 17
18
A18 : : 19
20

A15 : 21
22
A16 23
S —— — 24
Crimp 25
terminal Cable: AWG28 x 4P + AWG28 x 10C 26
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3-5 Servo Relay Units and Cable Specifications

l Position Control Unit Cable (XW2Z-xJ-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
XW22-050J-A15 50 cm Approx. 0.1 kg
10.0 dia.
XW22-100J-A15 im Approx. 0.2 kg

Connection configuration and external dimensions

Servo Relay Unit side

Iu ® |$ XW2B-40J6-2B

Position Control Unit side

CJ1W-NC213
CJ1W-NC413

N1

L || 6
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
A12 ><>< 11
A20/B20 12
A15 13
A17 14
A1 15
A19 16
A18 17
A16/B16 18
XX 5
B8 20
XX .
B6 22
XX o
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-xJ-A18)
This cable connects a Position Control Unit (CJ1W-NC133) to a Servo Relay Unit (XW2B-

20J6-1B).
Cable types
Model Length (L) °“te’s‘:'1'::t‘ﬁter ] Weight
XW2Z-050J-A18 50 cm Approx. 0.1 kg
10.0 dia.
XW2Z-100J-A18 1m Approx. 0.2 kg

Connection configuration and external dimensions

Servo Relay Unit side

I. © |$ XW2B-20J6-1B

Position Control Unit side

CJIW-NC133 <:|

| 6
Wiring
Position Control Unit side Servo Relay Unit side
Nu;nsber AWG20 Black Number
AL X XAWG20 Red
A1 : 1
A2 2
A7 3
a8 XX 4
A5 5
A6 ><>< 6
XX :
A9 T 8
9
Al4 10
Al12 ><>< 11
A20 12
Al 13
14
A17 15
16
A19 17
18
A18 19
20
A15 21
22
A16 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-xJ-A19)
This cable connects a Position Control Unit (CJ1W-NC233/433) to a Servo Relay Unit (XW2B-

40J6-2B).
Cable types
Model Length (L) °“te's‘:1':::ﬁte’ ol Weight
XW2Z-050J-A19 50 cm Approx. 0.1 kg
10.0 dia.
XW22-100J-A19 im Approx. 0.2 kg

Connection configuration and external dimensions

Servo Relay Unit side

© |$ XW2B-40J6-2B

Position Control Unit side

CJ1W-NC233 S
Y
CJ1W-NC433
=5
W,

Wiring
Position Control Unit side Servo Relay Unit side
'\,IL\L;T;; 4 AWG20 Black Number
A4Ba XXX AWG20 Red
A1/B1 1
A2/B2 2
A7 3
A8 XX 7
A5 5
A6 : C : 6
XX :
A9 ] 8
9
Al4 10
A12 ><>< 11
A20/B20 12
A15 13
A17 14
A1 15
A19 16
A18 17
A16/B16 18
B7 19
B8 X 20
BS 21
B6 X 22
XX 2
B9 T 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-xJ-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.
XW2Z-100J-A33 im Approx. 0.2 kg

Connection configuration and external dimensions

o -
CJ1M side = Servo Relay Unit side
CJ1IM-CPU21 o 1l [ XW2B-20J6-8A
CJIM-CPU22 s (s | L1 & | < XW2B-40.J6-9A
CJ1M-CPU23
) -
Wiring
CQM1 side Servo Relay Unit side
Number Number
37 1
39 2
40 - X 3
32 4
5
7 XX 6
7
35 XX 8
5 11
17 12
6 13
14
23 15
24 16
17
7 XX 18
19
3 XX 20
21
36 XX 55
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 Regt_enerailon Heat radiation Thermal switch
Model .. |absorptionfor120°C - e o
value capacity . condition output specifications
temperature rise
. Operating temperature
Aluminum
R88A- 150°C £ 5% NC contact
RRog050s | 20 sgow 20w 250 x 250, Rated output: 30 VDC, 50
Thickness: 3.0
mA max.
l R88A-RR080100S
Resistance | Nominal Regc_eneratlon .~ | Heat radiation Thermal switch
Model .. |absorptionfor120°C o e
value capacity . condition output specifications
temperature rise
. Operating temperature
Aluminum
R88A- 150°C £ 5% NC contact
RR080100S 1000 sow 20W 259 * 250’_ Rated output: 30 VDC, 50
Thickness: 3.0
mA max.
l R88A-RR22047S
Resistance | Nominal Regc_eneratlon Heat radiation Thermal switch
Model .. |absorptionfor120°C o e o
value capacity . condition output specifications
temperature rise
Operating temperature:
RESA- Aluminum 170°C £ 7°C
RR22047S 47 Q 220 W 70 W 350 x 350, NC contact
Thickness: 3.0 | Rated output: 250 VAC,
0.2 A max.
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3-6 External Regeneration Resistor Specifications

l R88A-RR50020S

Resistance | Nominal Regt'aneratlon Heat radiation Thermal switch
Model .. |absorption for120°C - e
value capacity . condition output specifications
temperature rise
Operating temperature
Aluminum 200°C + 7°C

R88A- NC contact
RR50020S 200 s00wW 180 W 600 x 600, Rated output: 250 VAC,

Thickness: 3.0

0.2 A max.
24 VDC, 0.2 A max.
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3-7 EMC Filter Specifications

I Specifications

Appllcaple Filter model Rated current Leakage Rated voltage
servodrive current
R88D-KTO1H R88A-FIK102-RE
24A
R88D-KTO2H
R88D-KT04H R88A-FIK104-RE 41A
250 VAC single-phase
R88D-KTO8H R88A-FIK107-RE 6.6 A
R88D-KT10H R88A-FIK114-RE
142 A
R88D-KT15H
3.5 mA
R88D-KTO6F R88A-FIK304-RE
R88D-KT10F 4A
R88D-KT15F
400 VAC single-phase
R88D-KT20F R88A-FIK306-RE 6 A
R88D-KT30F R88A-FIK312-RE A
12

R88D-KT50F




System

Design

This chapter explains the installation conditions, wiring methods including wiring
conforming to EMC directives and regenerative energy calculation methods
regarding the Servo Drive, Servomotor, as well as the performance of External
Regeneration Resistors, and so on.

4-1 Installation Conditions..........cccoecmmriiiniiiemnsnnnnnsceeee 4-2
Servo Drive Installation Conditions............ccooceeiiiiiinieenee e 4-2
Servomotor Installation Conditions ...........ccocceeiieiinieeenee e 4-4
Gearbox Installation Conditions ..........ccoceeeiiieiiiiie e 4-7

L T4 o T 4-8
Peripheral Equipment Connection Examples ...........cccocceeeieeennenn. 4-8
Main Circuit and Motor Connections............cccecveeeiieriiiene e 4-14

4-3 Wiring Conforming to EMC Directives..............ccueeuus 4-22
WIiNNG Method.........ooooiiii e 4-22
Selecting Connection Component ...........ccceevveeerieeeiiieesieee e 4-26

4-4 Regenerative Energy Absorption.........ccccccurriniiinnns 4-36
Calculating the Regenerative ENergy ........cccocoeevvieeenieninieeennenn. 4-36
Driver Regeneration Absorption Capacity.........ccccoeeeerieeeriienene. 4-38
Regenerative Energy Absorption with an External Regeneration Resistor.......4-39
Connecting an External Regeneration Resistor............ccoccceeneen. 4-40
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4-1 Installation Conditions

4-1 Installation Conditions

Servo Drive Installation Conditions

I Dimension Conditions around Equipment

+ Install drivers according to the dimensions shown in the following illustration to ensure proper heat
dispersion inside the driver and convection inside the panel. If the drivers are installed side by
side, install a fan for air circulation to prevent uneven temperatures inside the panel.

L
m m 7100 mm or more  Airg

Driver | Driver | Driver Side
A B C

<—>J 100 mm or more  Airg
40 mm or more
—

+ For side-by-side installation you have to apply next derating for models of 800W or less: Installed
in position A, maximum ambient temperature 50°C, installed in position B, maximum ambient
temperature 40°C and installed in position C, maximum ambient temperature 45°C.

I Mounting Direction

+ Mount the drivers in a direction (perpendicular) so that the model number can be seen properly.

Environment Operating Conditions

+ The environment in which drivers are operated must meet the following conditions. Drivers may
malfunction if operated under any other conditions.
Operating ambient temperature: 0 to +55°C (Take into account temperature rises in the
following individual drivers themselves.)
Operating humidity: 90% RH max. (with no condensation)
Operating atmosphere: No corrosive gases.
Altitude: 1,000 m max.
Derating must be applied for higher altitudes.

I Ambient Temperature Control

+ To operate in environments in which there is minimal temperature rise is recommended to
maintain a high level of reliability.

+ When the driver is installed in a closed space, such as a box, ambient temperature will rise due
to temperature rise in each unit. Use a fan or air conditioner to prevent the driver's ambient
temperature from exceeding 55°C.

+ Driver surface temperatures may rise to as much as 30°C above the ambient temperature. Use
heat-resistant materials for wiring, and keep its distance from any devices or wiring that are
sensitive to heat.

+ The limit of a driver is largely determined by the ambient temperature around the internal
electrolytic capacitors. When an electrolytic capacitor reaches its limit, electrostatic capacity drops
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4-1 Installation Conditions

+ If a driver is always operated at the ambient temperature of 55°C and with 100% output of the rated
torque and rated rotation speed, its limit 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 limit for driver.

55-25

Lifetime 25°C = Lifetim 55°C x 2 = 224000 hour

I Keeping Foreign Objects Out of Units

+ Place a cover over the driver or take other preventative measures to prevent foreign objects, such
as drill filings, from getting into the driver during installation. Be sure to remove the cover after
installation is complete. If the cover is left on during operation, driver'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 drivers.
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4-1 Installation Conditions

Servomotor Installation Conditions

I Environment Operating Conditions

+ The environment in which the motor is operated must meet the following conditions. Operating the
motor out 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 operating ambient temperature is the temperature at a point 5 cm from the motor.

I Impact and Load

+ The motor is resistant to impacts of up to 98 m/
s2. Do not apply heavy impacts or loads during
transport, installation, or removal of the motor.

+ When transporting, 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 shaft.

+ 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.3-3). If an axial
load greater than that specified is applied to Ball screw center line
a motor, it will reduce the limit of the motor TV
bearings and may break the motor shaft.

When connecting to a load, use couplings _
that can sufficiently absorb mechanical | \1otor center line Axial offset
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).

-

-

+
+ If the gear precision is not adequate, allow | Backlash e
backlash to ensure that no radial load is Set a structure in which
placed on the motor shaft. the distance between

axes can be adjusted.

-

When using bevel gears, a load will be applied in
the thrust direction depending on the structural
precision, the gear precision, and temperature

changes. Provide appropriate backlash or take /'IQ’_U
other measures to ensure that a thrust load N I S—— Bevel gear
larger than the specified level is not applied. ! N
Do not put rubber packing on the flange <
surface. If the flange is mounted with rubber Set a movable structure. || |
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 the belt tension will be placed on the motor shaft. Do not allow the allowable
radial load or more 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
ad,an

Tension adjustment (Set a movable structure.)

N =

Tension

I Water and Drip Resistance

+ The protective structure for the motors is as follows.
IP67 or equivalent (except for through-shaft parts)

I Oil-water Measures

Use the Servomotor with oil seal if you are using it in an environment where oil drops can attach
to the through-shaft part.The operating conditions of the Servomotor with oil seal are as
follows.

+ Place the oil level below the lip of the oil seal.
+ Prepare a good lubricated condition under which oil droplets splash on the oil seal.

+ If you are using the Servomotor in the axial direction, make sure that no oil accumulates on the lip
of the oil seal.

I Radiator Plate Installation Conditions

+ Be sure to install a radiator plate on the Servomotor.If a radiator plate is not installed, the
Servomotor may be damaged due to temperature rise.Refer to 3-2, "Motor Specifications" for the
specifications of the radiator plate.

+ When the Servomotor is to be attached to the equipment, the Servomotor temperature may rise
if not enough radiation area is provided.Because a rise in temperature can vary depending on the
material of the mounting part or the environment, check the temperature on the actual
Servomotor.

+ 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.
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4-1 Installation Conditions

4-6

I Other Precautions

+ Take measures to protect the motor shaft from corrosion. The motor shafts are coated with anti-
corrosion oil when shipped, but anti-corrosion oil or grease should also be applied when

connecting the components which apply load to the shaft.

@ P

A Caution

Do not apply the commercial power supply
directly to the motor. Failure to follow this
guideline may result in fire occurring.

Never repair the product by disassembling
it. Failure to follow this guideline may result
in electric shock or injury.
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4-1 Installation Conditions

Gearbox Installation Conditions

I Using Another Company's Gearbox (Reference)

If the system configuration requires another company's Gearbox to be used in combination
with an Accurax G5 motor, select the Gearbox 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.3-3) for
details on the allowable loads for the motors.)

Also, select the Gearbox so that the allowable input rotation speed and allowable input torque
of the Gearbox are not exceeded.
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4-2 Wiring

4-2 Wiring

Peripheral Equipment Connection Examples

R88D-KTAS5L/-KT01L/-KT02L/-KT04L
R88D-KTO01H/-KT02H/-KT04H/-KT08H/-KT10H/-KT15H (Single-phase Input)

R T Single-phase 100 to 115 VAC, 50/60 Hz: R88D-KTxxL

) o

OFF
T~

© © Single-phase 200 to 240 VAC, 50/60 Hz: R88D-KTxxH

Main circuit contactor (*1)

Main circuit power supply

ON 1MC 2MC

-
E4

X

m

iMC 2MC X

i

Surge suppressor (*1)

(pL)

L)

Servo error display

OMNUC G5-Series
AC Servo Drive

c

L=

(7))

(<))

a C
NA

£

O o L1C

»

> 0 L2C

(7))

2MC \

Noise filter (*1) [ 1 2

I
3 4 1|cNa

Ground 16100Q o L1
or less

o L3

CNB

XB
L

OMNUC G5-Series
AC Servomotor

Power cables

JO,

CNB |24 VDC

L

Encoder cables ><E>

: . CN2
Regeneration Resistor (*4)
(*5)
24 VDC —L1—
36 ALMCOM

CN1

User-side CN1 BKIRCOM10
control
device

Control cables

1.

2.

24 VDC
3

*4.

*5.

A recommended?roduct is listed in 4-3, Wiring
Confirming to EMC Directives.

Recommended relay: MY relay by OMRON (24-V type) 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.

The Regeneration Resistor built-in type (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.
There is no Internal Regeneration Resistor for KTASL to KTO2L,
and KTOTH to KTO4H. When the amount of regeneration is large,
connect the necessary Regeneration Resistor between B1 and B2.
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4-2 Wiring

I R88D-KTO01H/-KT02H/-KT04H/-KT08H/-KT10H/-KT15H (3-phase Input)

T

© © © 3-phase 100 to 115 VAC, 50/60 Hz: R88D-KTxxL
3-phase 200 to 240 VAC, 50/60 Hz: R88D-KTxxH

Main circuit contactor (*1)

Main circuit power supply

OFF

ON

iMC 2MC

i

X
(pL)

it

Surge suppressor (*1)

N

Servo error display

OMNUC G5-Series

AC Servo Drive

CNA

ave -\

Noise filter (*1)[ 1 2

TE NF

4 5

6

Ground?o 100 Q

or less

Regeneration
Resistor

(X)
37 JALM
e _Lii
36 ALMCOM

User-side

OMNUC G5-Series
AC Servomotor

Power cables

— Ground to 100 Q or less

Encoder cables

CN1

control
device

BKIRCOM 10

O L1C
0 L2C
XB
CNB T
24 VDC
u ©
V (©
CNA w ©
© L1
D ©
0 L2
O L3 C) >/
oNB CN2
CN1
CN1
BKIR 11

Control cables

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

1.

A recommended product is listed in 4-3,
Wiring Confirming to EMC Directives.

. Recommended relay: MY relay by

OMRON (24-V type) For example, MY2
relay by OMRON can be used with all
Gb5-series motors with brakes because
its rated induction load is 2 A (24 VDC).

. There is no polarity on the brakes.
. The Regeneration Resistor built-in type (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

l R88D-KT20H

©hks]
©
©-

3-phase 200 to 240 VAC, 50/60 Hz: R88D-KTxxH

Main circuit power supply
OFF ON 1MC 2MC

| A
L1 |:|

- ——

Main circuit contactor (*1)

X iMC 2MC X

Surge suppressor (*1)

()

Servo error display

OMNUC G5-Series
AC Servo Drive

OMNUC G5-Series
AC Servomotor

Power cables

— Ground to 100 Q or less

Encoder cables ;(ED

CNA
O L1C
© L2C
1MC T
CNB
2MC \— \\\\ \24 VDC
Noise filter (*1)[ 1 2 3 V%
E NF vV ©
e CNA W O/
Ground to 100
or less @Y
0 L2 @ O
O L3 @ <
oNG CN2
Regeneration
Resistor
i
37 /ALM
24VDCLJ37
36 ALMCOM
« CN1

User-side

BKIR 11

CN1 BKIRCOM 10

control
device

Control cables

*1. A recommended product is listed in 4-3,
Wiring Confirming to EMC Directives.

*2. Recommended relay: MY relay by
OMRON (24-V type) 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).

24VDC *3. There is no polarity on the brakes.

*4. The Regeneration Resistor built-in type
(KT30H and KT50H) 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

R T
© © © 3-phase 200 to 230 VAC, 50/60 Hz

Main circuit power supply

Main circuit contactor (*1)

OFF ON 1MC 2MC /\
\ \/
L]
- _ Surge suppressor (*1)
iMC 2MC X
(=)
Servo error display
OMNUC G5-Series
AC Servo Drive
TB1
9 L1C OMNUC G5-Series
AC Servomotor
© L2C Power cables [
X8 ('3)
-
1MC\\\ - B
TB1 i
24 VDC
el | X
Noise filter (*1)[ 1 2 3 v © i
E NF M>
f 4 5 6 w © _
Ground to 100 Q 81 s
or less D ©
D @
— dto 100 Qorl
Nz Ground to 100 Q or less
Encoder cables ;(ED
Regeneration
Resistor *1. A recommended product is listed in 4-3,
Wiring Confirming to EMC Directives.
< CN1 *2. Recommended relay: MY relay by OMRON
/X\ 37 JALM (24-V type) For example, MY2 relay by
oavDC— O/ OMRON can be used with all G5-series
36 ALMCOM motors with brakes because its rated
X CN1 induction load is 2 A (24 VDC).
j BKIR 11 24VDC *3, There is no polarity on the brakes.
*4. The Regeneration Resistor built-in type
User-side CN1 BKIRCOM 10 (KTO6F to KT15F) connects B2 and B3.
control When the amount of regeneration is
device large, remove the connection between B2
Control cables and B3 and connect the Regeneration
Resistor between B1 and B2.
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4-2 Wiring

I R88D-KTO06F/-KT10F/-KT15F/-KT20F

RS T

© © © s

phase 380 to 480 VAC, 50/60 Hz

Main circuit power supply

Main circuit contactor (*1)

OFF ON 1MC 2MC
L1 t_‘_[

-

X IMC 2MC X

it

Surge suppressor (*1)

()

Servo error display

OMNUC G5-Series
AC Servo Drive

OMNUC G5-Series
AC Servomotor

Power cables

round to 100 Q or less

Encoder cables

CNC
24V
o 0V
XB
,,,,,,,,,,,, 24 VDC E
1MC\ \ \ T
CNB
2MC\\\\\ [24 VDC
Noise filter (1) [T 5 3 v g
E NF vV ©
— CNA W ©
Ground to 100 Q
or less ] 9 L
0 L2 @ O
O L3 D © G
CN2 B
Regeneration
Resistor
i
37 /ALM
24VDCLJ37
36 ALMCOM
X CN1

User-side
control
device

BKIR 11

CN1 BKIRCOM 10

Control cables

4-12

*1. A recommended product is listed in 4-3,
Wiring Confirming to EMC Directives.
*2. Recommended relay: MY relay by
OMRON (24-V type) For example, MY2
relay by OMRON can be used with all
Gb5-series motors with brakes because
its rated induction load is 2 A (24 VDC).

*8. There is no polarity on the brakes.

*4. There is no Internal Regeneration Resistor
with KT30F and KT50F. When the amount
of regeneration is large, connect the
necessary Regeneration Resistor between
B1 and B2.

24VDC
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I R88D-KT30F/-KT50F

RST
© © © 3-phase 380 to 480 VAC, 50/60 Hz
333 NFB Main circuit contactor (*1)
Main circuit power supply
OFF ON 1MC 2MC
NS e S e
| | N
L] L]
- Surge suppressor (*1)
X iMC 2MC X
(o)
Servo error display
OMNUC G5-Series OMNUC G5-Series
AC Servo Drive AC Servomotor
B2 Power cables [
XB (*3)
24V
T ®
IMC |-\ o 0V TB1 T
24 VDC 24 VDC

2Mc\\2\3 U ©

Noise filter (*1)[ 1

E NF W o
4 5 6

Ground to 100 Q D ©
or less —
D @
— Ground to 100 Q or less
CN2
. Encoder cables E
Regeneration
Resistor — ...
*1. A recommended product is listed in 4-3,
Wiring Confirming to EMC Directives.
— CN1 *2. Recommended relay: MY relay by
N OMRON (24-V type)

X 37 /ALM
24 VDC iii For example, MY2 relay by OMRON
36 ALMCOM can be used with all G5-Series motors

CN1 with brakes because its rated induction
X SR 11 24vDC  loadis 2 A (24 VDC).
*3. There is no polarity on the brakes.
User-side CN1 BKIRCOM 10
contro
device

Control cables
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4-2 Wiring

Main Circuit and Motor Connections

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

R88D-KTAS5L/-KT01L/-KTO2L/-KT04L
R88D-KTO01H/-KT02H/-KT04H/-KT08H/-KT10H/-KT15H

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1

L2

L3

Main circuit power supply
input

R88D-KTxL

(50 to 400 W) : Single-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz
(200 to 400 W): 3-phase 100 to 115 VAC (85 to 127 V) 50/60 Hz
R88D-KTxH

(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-KTxL : Single-phase 100 to 115 VAC (85 to 127 V) 50/60Hz
R88D-KTxH : Single-phase 200 to 240 VAC (170 to 264 V) 50/60
Hz

Motor Connector Specifications (CNB)

Symbol

Name

Function

B1

B2

External Regeneration
Resistor connection
terminals

50 to 400 W: These terminals normally do not need to be
connected. If there is high regenerative energy, connect an
External Regeneration Resistor between B1 and B2.

750 W to 1.5 kW: Normally B2 and B3 are shorted. 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.

®®§<C

Frame ground

This is the ground terminal. Ground to 100 Q or less.
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l R88D-KT20H

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1
L2

L3

Main circuit power supply
input

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

L1C

L2C

Control circuit power
supply input

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

Motor Connector Specifications (CNB)

Symbol

Name

Function

u

Motor connection
terminals

Red These are the output terminals to the Servomotor.

- B re to wire them correctly.
White e sure to wire them correctly

Blue

Green/
Yellow

® ® | 2| <

Frame ground

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

External Regeneration Resistor Connector Specifications (CNC)

Symbol

Name

Function

B1

B2
B3

N

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are short-circuited.

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.

When using N terminal, make sure not to exceed the fuse's rated
voltage (360 VDC, 60 A).

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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l R88D-GT30H/-GT50H

Terminal Block Specifications

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTxH (3 to 5 kW): 3-phase 200 to 230 VAC (170 to 253 V)
50/60 Hz

L1C
L2C

Control circuit power
supply input

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

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are short-circuited. 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.

u
v

]

=
@

Frame ground

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

I R88D-KTO06F/-KT10F/-KT15F/-KT20F

Main Circuit Connector Specifications (CNA)

Symbol

Name

Function

L1
L2
L3

Main circuit power supply
input

R88D-KTxF
(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

Motor connection
terminals

Red These are the output terminals to the Servomotor.
White Be sure to wire them correcily.

Blue

Green/
Yellow

® ® | =<

Frame ground

This is the ground terminal. Ground to 100 Q or less.
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Control Circuit Connector Specifications (CNC)

Symbol

Name

Function

24V

oV

Control circuit power
supply input

24 VDC (21.6 10 26.4 V)

External Regeneration Resistor Connector Specifications (CND)

Symbol

Name

Function

B1

B2
B3

N

External Regeneration
Resistor connection
terminals

Normally B2 and B3 are short-circuited.

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.

When using N terminal, make sure not to exceed the fuse's rated
voltage (660 VDC, 20 A).

I R88D-KT30F/-KT50F

Terminal Block Specifications (TB1)

Symbol

Name

Function

L1

L2
L3

Main circuit power supply
input

R88D-KTxF (3 to 5 kW): 3-phase 380 to 480 VAC (323 to 528 V)
50/60 Hz

B1

External Regeneration
Resistor connection
terminals

A Regeneration Resistor is not built in.
Connect an External Regeneration Resistor between B1 and B2, if
necessary.

Motor connection
terminals

Red These are the output terminals to the Servomotor.

- Be sure to wire them correcily.
White y

Blue

Green/
Yellow

Frame ground

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

Do not connect.

Control circuit power
supply input

R88D-KTxF: 24 VDC (21.6 to 26.4 V)

Frame ground

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

Do not connect.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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I Terminal Block Wire Sizes

100-VAC Input Type Wire Sizes: R88D-KTxxL

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 1.4 2.6 4.3 7.6
supply input (L1 —
and L3, orL1, L2 | Vire size ~ AWGT4 10 18
and L3)
Control circuit | Wire size
power supply input - AWG18
(L1C and L2C)
Motor connection Rated current A 1.2 ‘ 1.7 ‘ 25 ‘ 4.6
terminals (U, V, W, Wire size
and FG) 2 - AWG14 to 18
Frame ground (FG) | Wire size - AWG14
Screw size - M4
Tightening torque | N-m 1.2

4-18
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200 VAC Input Type Wire Sizes: R88D-KTxxH

Model (R88D-)
KTO1H | KTO2H | KT04H | KT0O8H | KT10H
ltem Unit
Power supply capacity kVA 0.5 0.5 0.9 1.3 1.8
Main circuit power | Rated current 24/1.3 |(41/24 |6.6/3.6 |9.1/5.9
. A 1.3 “ *1 4 9
supply input (L1
and L3, orL1, L2 Mwire size - AWG14 t0 18 AWG14
and L3)
Screw size - - - - - -
Tightening torque | N-m - - - - -
Control circuit Wire size - AWG18
power supply input X
(LiCandL2c) | Screwsize - - - - - -
Tightening torque | N-m - - - - -
Motor connection | Rated current 1.2 1.6 2.6 4.1 5.9
terminals (U, V. W. \¥ire size - AWG14 to 18 AWG14
and FG)
Screw size - - - - - -
Tightening torque | N-m - - - - -
Frame ground Wire size - AWG14
(FG) Screw size - M4
Tightening torque | N-m 1.2
Model (R88D-)
KT15H KT20H | KT30H | KT50H
Item Unit
Power supply capacity kVA 2.3 3.3 45 7.5
Main circuit power | Rated current A 14.2/81°1 | 11.8 15.1 21.6
supply input (L1 —
and L3, or L1, L2 Wire size - AWG14 AWG12
and L3) Screw size - - - M5
Tightening torque | N-m - - 2.0
Control circuit Wire size - AWG18
power supply input ;
(L1C and L2C) Screw size - - - M5
Tightening torque | N-m - - 2.0
Motor connection Rated current 9.4 13.4 18.6 33.0
terminals (U, V. W, \ire size - AWG14 AWGT2
and FG)
Screw size - - - M5
Tightening torque | N-m - - 2.0
Frame ground (FG) | Wire size - AWG14 AWG12
Screw size - M4 M5
Tightening torque | N-m 1.2 2.0

*1. Use the same wire sizes for B1 and B2.
Note 1. The left value is for single-phase input and the right value is for 3-phase input.
Note 2. Connect an OMRON power cable to the motor connection terminals.
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400 VAC Input Type Wire Sizes: R88D-KTxxF

Model (R88D-)
KTO06F | KT10F | KT15F | KT20F | KT30F | KT50F
Item Unit
Main circuit power | Rated current A 2.8 2.8 3.9 5.9 7.6 12.1
supply input (L1 .
and L3, or L1, L2 Wire size - AWG14 AWG12
and L3) Screw size - - - - - M5
Tightening torque | N-m - - - - 2.0
Control circuit Wire size - AWG20 to 24 AWG1 8
power supply input | gcrew size _ _ _ _ _ M5
(L1C and L2C) - -
Tightening torque | N-m - - - - 2.0
Motor connection | Rated current 2.9 29 4.7 6.7 9.4 16.5
terminals (U V. W. ire size - AWG14 AWG12
and FG)
Screw size - - - - - M5
Tightening torque | N-m - - - - 2.0
Frame ground Wire size - AWG14 AWG12
(FG) Screw size - M4 M5
Tightening torque | N-m 1.2 2.0

*1. Use the same wire sizes for B1 and B2.
Note 1. The left value is for single-phase input and the right value is for 3-phase input.

Note 2. Connect an OMRON power cable to the motor connection terminals.

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
5 A Configuration = tem erature
AWG size sectional area . 2 resistance P
2 (wires/mm=)
(mm?®) (</km) 30°C 40°C 50°C

20 0.5 19/0.18 39.5 6.6 5.6 45
- 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 5.41 33 29 24
10 5.5 71.0 3.47 43 38 31

8 8.0 71.2 2.41 55 49 40
6 14.0 7/11.6 1.35 79 70 57
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I Terminal Block Wiring Procedure

On a driver with 2.0 kW or less, a connector-type terminal block is used.
The procedure for wiring these terminal blocks is explained below.

Connector-type —
terminal block

(Example of R88D-KTO1H)

1. Remove the terminal block from the driver before wiring.
The driver will 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.4-18) for applicable wire sizes.

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 driver of the
terminal block, and press down firmly to open the slot. (Figure B)

ubisag 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 driver.
After all of the terminals have been wired, return the terminal block to its original position on
the Servo Drive.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 4-21



E

System Design

4-3 Wiring Conforming to EMC Directives

4-3 Wiring Conforming to EMC Directives

Conformance to the EMC directives (EN55011 Class A Group 1 (EMI) and EN61000-6-2
(EMS)) can be ensured by wiring under the conditions described in this section.

These conditions are for conformance of Accurax G5 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 driver 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 /O signal cables and encoder cables. (Use tin-
plated, mild steel wires for the shielding.)

+ All cables, I/0O wiring, and power lines connected to the driver may have clamp filters installed to
improve the noise immunity.

+ The shields of all cables must be directly connected to a ground plate.

Wiring Method

R88D-KTA5L/-KT01L/-KT02L/-KT04L/-KT01H/-KT02H/-KT04H/-KT08H/-KT10H/-
KT15H/-KT20H/-KT30H/-KT50H

4-22

Single-phase: 100 VAC 2)
2/3-phase: 200 VAC \
g ) SD
: // » L1 | CNA U ;
ot Bl N o L Vv —
@): e NF "2 CNB T
. » L3 W P 0
i P -
| sa (6) e CN2 ——
§ I CN1 FC |
| G =
' @ ® & '

Single-phase : > :
100-240 VAC

*1. For models with a single-phase power supply input (R88D-KTA5L/-KTO1L/-KT02L/-KTO04L/-KTO1H/-
KTO02H/-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 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 ground
lines are as short as possible.

* 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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R88D-KT06F/-KT10F/-KT15F/-KT20F/-KT30F/-KT50F

: (2) 5
3-phase: 400 VAC \ |
. /) SD :
. o »L1 | CNA U T
X s NF > L2 Vv T
~ L/ CNB P
. > > L3 W :
E »{ 24V T
' 24 Vdc CND 5 4)
: » OV SR Y S
E (6) CN2 I
E SG FC - \\__'I____E _____________
| i CN1 FC
| (6) % ® |
. X .
E (7) i
Single-phase : > E
240 VAC (8) ,| TB Controller f
Unit Details
Symbol Name Manufacturer Model Comment
G Surge absorber Okaya Electric RAV781BWZ-4 Single-phase 100 VAC
(Optional) Industries Co., Lid. | Rav781BXZ-4 3-phase 200 VAC
SUP-EK5-ER-6 Single-phase 100/200
VAC (5 A)
Okaya Electric 3SUP-HQ10-ER-6 | 3-phase 200 VAC (10 A)
Industries Co., Ltd.
NF Noise filter 3SUP-HU30-ER-6 3-phase 200 VAC (30 A)
3SUP-HL50-ER-6B 3-phase 200 VAC (50 A)
R . See chapter 3 1-phase 200 VAC
asmi 3-phase 400 VAC
SD Servo Drive OMRON - *1
SM Servomotor OMRON - *1
FC Clamp core TDK ZACT305-1330 -
B Controller - - Switch box

*1. A specified combination of Servo Drive and Servomotor must be used.
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Cable Details

Symbol | Supplies from Connects to | Cable name | Length Comment Shielded | Ferrite
(1) AC power supply | Noise filter I?owersupply 2m S-phase orsingle No No

line phase
@) Noise filter Servo Drive :?:;/versupply 2m |- No Optional
(3) Servo Drive Servomotor Power cable [20m | — Yes Optional
(4) Servo Drive Servomotor Encoder 20m | - Yes Optional

cable
(5) Switch box Servo Drive 1/O cable 2m |- Optional | Optional
(6) Frame ground Noise filter FG line :n.S - No No
(7) Frame ground Noise filter FG line :n'5 - No No

. Powersupply | 1.5

(8) AC power supply | Switch box line m - No No

+ 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.

O Separate the input and output.

AC input
AL 2

[

Ground

AC output

X The effect of the noise filter is small.

AC input

Ground

AC output

+ Use twisted-pair cables for the power supply cables, or bind the cables.

O Twisted-pair process

XK

Servo Drive

A oLt
ANARNANS &
IR
\.//\./

+ Separate power supply lines and signal lines when wiring.
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I Control Panel Structure

Openings in the control panel, such as holes for cables, operating 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 will
be 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.

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 will be 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
7 LN
Door
\\ Oil-resistant gasket ~ Conductive gasket
[Control panel] [A-B cross-section diagram]

Oil-resistant gasket

Conductive gasket

!

[Door (interior side)]
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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 driver's momentary maximum output 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.

+ Select a no-fuse breaker with a rated current greater than the total effective load current of all the
motors (when multiple drivers are used). (The rated current of the power supply input for each
motor is provided in "Main Circuit and Motor Connections"(P.4-14).)

+ Add the current consumption of other controllers, and any other components when selecting.

Inrush Current

+ The following table lists the driver inrush currents.

+ With low-speed no-fuse breakers, an inrush current 10 times the rated current can flow for 0.02
second.

+ When multiple drivers 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 (Ao-p)

Driver model Main circuit Control circuit

power supply power supply
R88D-KTA5L 7 14
R88D-KTO1L 7 14
R88D-KT02L 7 14
R88D-KT04L 15 14
R88D-KTO1H 14 28
R88D-KT02H 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
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Inrush current (Ao-p)

Driver model Main circuit Control circuit

power 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

I Leakage Breaker

+ Select leakage breakers designed for protection against ground faults.

+ Because switching takes place inside the drivers, high-frequency current leaks from the SW
elements of the driver, 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.

+ When selecting leakage breakers, remember to add the leakage current from devices other than
the motor, such as machines 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 current values.

+ The leakage breaker is activated at 50% of the rated current. Allow leeway when selecting a
leakage breaker.

+ For details on leakage breakers selection method, refer to the manufacturer's catalog.
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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
Okaya Electric | RAV-781BWZ-4 Single-phase
Industries Co., 700 V +£20% | 2500 A 100/200 VAC
Ltd.

Block
Okaya Electric | RAV-781BXZ-4 3-phase 200 VAC
Industries Co., 700 V £20% | 2500 A
Ltd.

E

Note 1. Refer to the manufacturers' catalog for operating details.

Note 2. The surge immunity is for a standard impulse current of 8/20 ps. 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)

System Design

RN §EESSN
| NNNNNNNNNNNNE S NNNNNN |

———=

BH /——=—
N
["H
[H ESSSINtmsEms ¥y
200
———=

4.5
28
4.5

41 - 41

Equalizing Circuits

For single-phase (BWZ series) For 3-phase (BXZ series)
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I Noise Filter for the Brake Power Supply

+ Use the following noise filter for the brake power supply.

Model Rated Rated Leakage current Manufacturer
current voltage
SUP-EK5-ER-6 5A 250 V 1.0 mA (at 250 Vrms, 60 Hz) | Ok@ya Electric
Industries Co., Ltd.

Note. Noise can also be reduced by 1.5 turns with the ZCAT3035-1330 (TDK) Radio Noise Filter.

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 1 OMRON Driver output and power cable
3G3AX-ZCL2 2 OMRON Driver output and power cable
ESD-R-47B 3 NEC TOKIN Driver output and power cable
ZCAT3035-1330 4 TDK Encoder cable and 1/O cable

*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 driver 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-ZCLA
130
85
4 h
233
[e¢]
N J/
180+2
160+2
e mY a LO
O \ 5
7x14 Long hole o7
ESD-R-47B
3.0 17.5

6.5

!

\
7/

@51

51.5
$25.5

L

3G3AX-ZCL2

ZCAT3035-1330

39

30

34

13
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Impedance Characteristics

3G3AX-ZCL1
20 TN\ AT /
\\\\‘ S \\/\ /
a T~ —
g 40 \ 15T
[0}
o
c
@
Ee)
Q 60
£
80
100
0.1 1 10 100
Frequency (kHz)
ESD-R-47B
10000

1000 R

Impedance ()

1 10 100 1000
Frequency (MHz)

3G3AX-ZCL2

1000

100

-
o

Impedance ()

N\

10 100
Frequency (kHz)

ZCAT3035-1330

1000

1000

Impedance (Q)
8

10

10
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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
when the reset time is not an issue, such | reverse recovery time
as relays. (e.g. RU2 of Sanken Electric Co., Ltd.).
At power shutoff the surge voltage is the
lowest, but the rest 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 an issue.

The surge voltage at power shutoff is
approx. 1.5 times the varistor voltage.

For 24-VDC systems, varistor voltage 39
V For 100-VDC systems, varistor voltage
200 V For 100-VAC systems, varistor
voltage 270 V For 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 driver 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.
+ The following table shows the recommended contactors.

Manufacturer Model Rated current Coil voltage
J7L-09-22200 11A 200 VAC
J7L-12-22200 13A 200 VAC
J7L-18-22200 18 A 200 VAC
J7L-32-22200 26 A 200 VAC

OMRON
J7L-40-22200 35A 200 VAC
J7L-50-22200 50 A 200 VAC
J7L-65-22200 65 A 200 VAC
J7L-75-22200 75 A 200 VAC

4-32

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



4-3 Wiring Conforming to EMC Directives

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.

+ If cables are joined midway, be sure to use connectors. And do not remove more than 50 mm of
the cable insulation. In addition, always use shielded 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 filters.

+ The following table shows the recommended clamp filters.

Manufacturer Product name Model Specifications
NEC TOKIN Clamp filters ESD-SR-250 For cable dia. up to 13 mm
TDK Clamp filters 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

to 13
31.5 38.0

Impedance Characteristics

ESD-SR-250

10000

1000

Impedance (Q)
g

10

1 10 100 1000
Frequency (MHz)
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4-3 Wiring Conforming to EMC Directives

4-34

I Improving Control I/O 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 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 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 I/O. 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 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 and error counter reset 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 power supply wiring is long, noise resistance can be improved by adding 1-uF
laminated ceramic capacitors between the control power supply and ground at the driver input
section or the controller output section.

+ For open collector specifications, keep the length of wires to within 2 m.
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I Reactor to Reduce Harmonic Current

Harmonic Current Measures

+ The Reactor is used for suppressing 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 require 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.

Reactor
Driver model
Model ARz Inductance
current

R88D-KTA5L

R88D-KTO1H 3G3AX-DL2002 16 A 21.4 mH
R88D-KTO1L

R88D-KT02H 3G3AX-DL2004 3.2A 10.7 mH
R88D-KT02L

R88D-KTO4H 3G3AX-DL2007 6.1A 6.75 mH
R88D-KT04L

R88D-KTO8H 3G3AX-DL2015 9.3A 3.51 mH
R88D-KT10H

R88D-KT15H 3G3AX-DL2022 13.8 A 2.51 mH
R88D-KT08H

R88D-KT10H 3G3AX-AL2025 10.0A 2.8 mH
R88D-KT15H

R88D-KT20H

R88D-KT30H 3G3AX-AL2055 20.0 A 0.88 mH
R88D-KT50H 3G3AX-AL2110 340A 0.35 mH
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4-4 Regenerative Energy Absorption

4-4 Regenerative Energy Absorption

The Servo Drives have internal regeneration process circuitry, which absorbs the regenerative
energy produced during motor deceleration and prevents the DC voltage from increasing. An
overvoltage error occurs, however, if the amount of regenerative energy from the motor is too
large. If this occurs, remedies must be taken to reduce the regenerative energy by changing
operating patterns, or to increase the regeneration process capacity by connecting an External
Regeneration Unit.

Calculating the Regenerative Energy

I Horizontal Axis

+N1

Motor operation

-N2
Tb2
EgZ
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—= 12T .. .
Eg1—2 50 Nt - Tor-t1 [J]
CEL,— 12T Ny, . .
Eg2—2 50 N2 - To2 -t [J]

N1, N2 : Rotation speed at start of deceleration [r/min]
To1, Toz : 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.

+ For driver models with internal capacitors used for absorbing regenerative energy (i.e., models of
400 W or less), the values for both Eg4 or Eg, (unit: J) must be lower than the driver's regeneration
absorption capacity. (The capacity depends on the model.For details, refer to the next section.)

+ For driver models with an Internal Regeneration Resistor used for absorbing regenerative energy (i.e., models of 500
W or more), the average amount of regeneration Pr (unit: W) must be calculated, and this value must be lower than the
driver's regeneration absorption capacity. (The capacity depends on the model.For details, refer to the next section.)

The average regeneration power (Pr) is the regeneration power produced in 1 cycle of operation [W].

Pr= ( Eg1+ Egz) /T[W]
T: Operation cycle [s]
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I Vertical Axis

+N1

Downward movement

Motor operation
Upward movement

—N2

Tb2

Eg2
— 7 Ti2 Egs
S

Motor output torque

Tb1
t1 ‘ t2 t3
T

Eg1

+ 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.

'Eg1:%'2—g'N1'TD1't1 [J]
CE=2T . No - Tio -

Ege= 60 N2 - T2 - t2 [J]
CEea= .21 N, - Top -

Egs= 5 0 N2 - To2 - t3 [J]
N1, N2 : Rotation speed at start of deceleration [r/min]
Top1, 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]

ubisag walsAs H

Note. Due to the loss of winding resistance, the actual regenerative energy will be approx. 90% of the
values derived from these equations.

+ For driver models with internal capacitors used for absorbing regenerative energy (i.e., models of
400 W or less), the values for both Egy or Eg, + Egs (unit: J) must be lower than the driver's
regeneration absorption capacity. (The capacity depends on the model.For details, refer to the
next section.)

+ For driver models with an Internal Regeneration Resistor used for absorbing regenerative energy
(i.e., models of 500 W or more), the average amount of regeneration Pr (unit: W) must be
calculated, and this value must be lower than the driver's regeneration absorption capacity. (The
capacity depends on the model.For details, refer to the next section.)

The average regeneration power (Pr) is the regeneration power produced in 1 cycle of operation [W].

Pr= (Eg1 +Ege+ Eg3) /T [W]
T: Operation cycle [s]
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Driver Regeneration Absorption Capacity

I Amount of Internal Regeneration Absorption in Drivers

This driver absorbs regenerative energy internally with built-in capacitors.

If the regenerative energy is too large to be processed internally, an overvoltage error occurs
and operation cannot continue.

The following table shows the regenerative energy (and amount of regeneration) that each
driver can absorb. If these values are exceeded, take the following processes.

+ Connect an External Regeneration Unit. (Regeneration process capacity improves.)

+ Reduce the operating 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.)

. Internal regeneration
. et | _resisance | winimum vl
Servo Drive model be absorbed by Average amount of of rggeneratlon
internal capacitor regeneration that can resistance (()
be absorbed (W)
R88D-KTA5L 16 - 17
R88D-KTO1L 16 - 17
R88D-KT02L 22 - 17
R88D-KT04L 32 17 13
R88D-KTO1H 25 - 34
R88D-KT02H 25 - 34
R88D-KT04H 36 - 34
R88D-KT08H 62 12 25
R88D-KT10H 99 18 25
R88D-KT15H 99 18 25
R88D-KT20H 99 72 10
R88D-KT30H 150 60 7
R88D-KT50H 150 60 5
R88D-KTO6F 128 21 100
R88D-KT10F 128 21 100
R88D-KT15F 128 21 100
R88D-KT20F 128 29 40
R88D-KT30F 285 60 40
R88D-KT50F 285 60 29
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4-4 Regenerative Energy Absorption

Regenerative Energy Absorption with an External Regeneration Resistor

If the regenerative energy exceeds the regeneration absorption capacity of the driver, connect
an External Regeneration Resistor.

Connect the External Regeneration Resistor between B1 and B2 terminals on the driver.
Double-check the terminal names when connecting the resistor because the driver 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

The amount of Heat
Resistance | Nominal regeneration . . Thermal switch output
Model . . . radiation e
value capacity | absorptionfor120°C i specifications
. condition
temperature rise
. Operating temperature
Aluminum
R88A- 150°C + 5% NC contact
RR08050S 500 sow 20w 250 x 250, Rated output: 30 VDC, —
Thickness: 3.0
50 mA max.
. Operating temperature
Aluminum
R88A- 150°C + 5% NC contact
RR080100S 100 80 W 20W 259 x 250’_ Rated output: 30 VDC, —
Thickness: 3.0
50 mA max.
Operating temperature:
R88A- Aluminum 170 £ 7°C
RR22047S 47 Q 220 W 70 W 350 x 350, NC contact
Thickness: 3.0 | Rated output: 250 VAC,
0.2 A max.
Operating temperature
Aluminum 200 £ 7°C
R88A- NC contact
RR50020S 200 500 W 180W 609 * 600’_ Rated output: 250 VAC,
Thickness: 3.0
0.2 A max.
24 VDC, 0.2 A max.
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4-4 Regenerative Energy Absorption

Connecting an External Regeneration Resistor

E
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4-40

I R88D-KTAS5L/-KT01L/-KT02L/-KT01H/-KT02H/-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
B1 3 1
B3y 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/-KT08H/-KT10H/-KT15H/-KT20H/-KT30H/-KT50H/-KTO6F/-
KT10F/-KT15F/-KT20F/-KT30F/-KT50F

Normally B2 and B3 are short-circuited.

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 3 3
B3b. External Regeneration Resistor
B2 O——===—
Remove the short-circuit bar between B2 and B3.

|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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4-4 Regenerative Energy Absorption

Combining External Regeneration Resistors

Regeneration
absorption 20w 40 W 70 W 140 W
capacity '
Model R88A-RR08050S R88A-RR08050S R88A-RR22047S R88A-RR22047S
R88A-RR080100S R88A-RR080100S
Resistance | 50 o100 0 25 (/50 Q 470 94 0
value
Connectio| o—[ R —o0 LR | o{R}o |[c—{RHR}oO
n method O H O
Regeneraion 140 W 280 W 560 W
absorption capacity
Model R88A-RR22047S R88A-RR22047S R88A-RR22047S

Resistance value 2|23.5 Q 47 Q 2350

Connection
method
hprn) 180 W 360 W 1440 W
absorption capacity
Model R88A-RR50020S R88A-RR50020S R88A-RR50020S

Resistance value 2|20 Q 100 100

o[ AT—o ot 10
Connection .E.
method

*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 minimum external regeneration resistance of each driver. For
information on the minimum external regeneration resistance, refer to "Driver Regeneration Absorption Capacity"(P.4-38).

Safty Points

+ 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 type of cover that enables heat dissipation.
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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.
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BASIC CONTROL Mode

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 I/O
CJ1M-CPU21/22/23
CP1H-X/XA/Y
CP1L-M/L

44
45
46

47
Pulse train

JUUHuL

-

o O AW

5-2
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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

HEETE Parameter name Explanation Reference
number

Reference direction Select the relation between the reference command and the

Pn000 . L P.8-2

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.8-4
Command Pulse Rotation | Set the count direction for the command pulse input.

Pn006 Direction Switching P.8-4
Selection

PN007 COMMAND _PULSE Set the count method for the command pulse input. P 8-4
mode Selection

PR008 COMMAND PULSE Define the number of command pulses per motor revolution. P86
resolution If this is zero, PN009 and Pn010 become active. )
Electronic Gear Ratio Set the numerator of the electronic gear ratio for the

Pn009 : P.8-6
Numerator 1 command pulse input.
Electronic Gear Ratio Set the denominator of the electronic gear ratio for the

Pn010 : ) P.8-6
Denominator command pulse input.

l CONTROL Mode Selection (Pn001)

I Command Pulse Input Process (Pn005, Pn006, Pn007)

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).

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 1. If it is an open collector
output, set input 2. 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.
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BASIC CONTROL Mode

5-1 Position Control

5-4

LT Parameter name Explanation ST Unit
number range
Select the command pulse input
terminal.
Command Pulse 0: Photocoupler input (+CW, -CW,
Pn005 Input Selection +CCW, -CCW) Oto
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: Cpmmand pulse, forward 0to 1
Switching direction
Selection 1: Command pulse, reverse
direction
Set the count method for the
command pulse input.
COMMAND 0: ?r? ;:?)ase difference (A/B) signal
Pn007 PULSE mode _np 0to3
. 1: Forward/reverse pulse
Selection

2: 90 phase difference (A/B) signal
input)
3: Feed pulse/direction signal
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5-1 Position Control

The settings for command pulse rotation direction and COMMAND PULSE mode are as follows.

Pn006 | Pnoo7 Command Signal Forward direction Reverse direction
pulse pattern | name command command
L i y——
90° phase cw Phase A | ‘ﬂ; ; T l ! _T Jl }_1. l
difference, il A
Oor2 | 2-phase pulse Lo ! ot
(phase A Phase B ! . ! :
+ phase B) ccw P _l— . ﬂLﬂ
Phase B is 90° ahead of phase A.  Phase B is 90° behind phase A.
Forward Ccw t3 , t2 l
direction pulse : 2 )
0 1 train + Reverse i i ! '
direction pulse Lo 1
train CCW 2 .
CW : E t5 . ; t5
. R t4
Pulse train I A T— v
3 . Lo i ! : :
+ Sign o i v i
— : t6 | | 16
cew | [B H 6 L é<_.|
90° phase cw phaﬂ ) ! fu ‘ t1§ T l
difference, 2- el HRE P I
Oor2 phase pulse P : §t1E it}
(phase A PhaseB! 4 | § Y
+ phase B) CcCcw ﬂ'—ﬂ . _T 5 l
Phase B is 90° behind phase A.  Phase B is 90° ahead of phase A.
Forward CW o 1.2 l '
] direction pulse — ' ;
1 train + Reverse : '
direction pulse 3 1 t2 l
train CcCw : t2
| 5 ! L t5
o ek ey
Pulse train I T : !
3 . [ ! : :
+ Sign P L ;
cow | & L LB H 5
I H H H
Allowable Minimum required duration [us]
Symbol m!aut
maximum | 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 25 25 25 25
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BASIC CONTROL Mode

5-1 Position Control

I Electronic Gear Function (Pn008, Pn009, Pn010)

This function allows to adjust the units of the command pulses by setting a ratio between the
encoder pulses and the command pulses.

Parameter Parameter name Explanation Setting Unit
number range
PRO0S Electronic Qear Set the number of command pylses 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 2% -
input.
Electronic Gear Set the denominator of the electronic
Pno10 Ratio gear ratio for the command pulse 0to 2%0 -
Denominator input.

+ For details on the electronic gear function, refer to "6-4 Electronic Gear Function"(P.6-12).

Related Functions

Raanstel Parameter name Explanation Reference
number

Encoder Dividing Set the pulse output resolution using the numbers of output

Pno11 : : P.8-7
Numerator pulses per rotation for OA and OB, respectively.
Encoder Output Direction | Set the phase-B logic and output source for pulse output.

Pn012 - : P.8-7
Switching Selection

Pn222 P_osmon Command Filter Set_t_he time constant of the first-order lag filter for the P 8-24
Time Constant position command.

Pn223 Smoothing Filter Time Set the time constant of the FIR filter for the position P 8-25
Constant command.
Positioning Completion Set the threshold of position error for output of the positioning

Pn431 . . P.8-41
Range 1 completion signal.
Positioning Completion Select the condition under which the positioning completion

Pn432 o : . . P.8-42
Condition Selection signal is output.

Pn433 Posﬂmmng Completion Set the INP signal output time. P 8-41
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.8-46

Dividing Denominator (Pn503) as the dividing denominator.

Error Counter Reset Set the reset condition under which the error counter reset

Pn517 . : ) . P.8-53
Condition Selection input signal.

Pn518 Command Pulse Set whether to enable or disable the command pulse P.8-53
Prohibition Input Setting | prohibition input. ’

5-6
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BASIC CONTROL Mode
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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).

+ You can change the relation between the speed command and the rotation speed by setting the

Driver
OMNUC G5
Controller
(analog voltage output type) SPEED CONTROL mode
Anal It Speed C d Scal
Motion Control Uit |  AnI09 vollage pecd Command Scel Votor
CS1W-MC221/421(-V1) OMNUC G5
r/min T 1
1433 REF
> — —
150AGND \Y
Parameters Requiring Settings
FECETEED Parameter name Explanation Reference
number
PRO0O Reference direction SeIeF:t thg relqtloq between the reference command and the P82
rotation direction in the motor.
PRO01 CONTBOL mode Select the CONTROL mode. P g2
Selection
PN300 Command Speed Select the speed command input method. P 8-26
Selection
Speed Command Set the method for designating the forward or reverse
Pn301 - . N P.8-26
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 828
Time the time until 1,000 r/min is reached. ’
Soft Start Deceleration Set the deceleration time for internally set speed control. Set
Pn313 . \ . L 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.

5-8
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5-2 Speed Control

l 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
Speed Command | the direction for the speed
Pn301 Direction command. Oto 1 -
Selection 0: By analogue command polarity
1: By digital input (VSIGN)
Pn302 Speed Command | Set the input gain for the analog 0 to 2000 (H/min)V
Scale speed command input.
Set to reverse the polarity of the
speed command input.
Analog Speed 0: The +command indicates the
Pn303 Command forward direction as viewed from 0to 1 3
Rotation Direction the shaft end (CW).
Switching 1: The +command indicates the
reverse direction as viewed from
the shaft end (CCW).
The conversion of analog speed command is explained below.
Command =y Analog Speed Analog Sl
Command . command Motor .
Speed L Command Rotation speed ; . Conversion
A Direction . sign rotation
Selection Selection Direction command selection direction graph
(Pn300) (Pn301) Switching (Pn303) (REF) (VSIGN)
+Voltage Forward
0 (0to 10 V) Not affected direction E A
igure
-Voltage Reverse
. (10to0v) | Norafected | giertion
+Voltage Reverse
Ototoy) | Notaffected | o tion e
1 igure
-Voltage Forward
0 (-10to 0 V) Not affected direction
+Voltage
Not affected
(0 to 10 V) OFF Forward
-Voltage direction
Not affected (1010 0 V)
1 Figure C
+Voltage
Not affected
(Oto10V) ON Reverse
-Voltage direction
Not affected (<1010 0 V)

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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5-2 Speed Control

Example) When Speed Command Scale (Pn302) = 500

| Speed command value = Speed Command Scale (Pn302) x input voltage

BASIC CONTROL Mode

5-10

M _ ) ) ) _ Fi u;eT: r _ ) ) ) _ Fi u_reB;
| Speed command 9 Speed command 9
5000 |- I \ 5000 |
I
3000 |-ememeees —— 3000
10 -6 P ] P 6 10 .
| ‘ : 6 10 -10 -6 ’ tInput voltage
Input voltage | : :
A 7 SR ~3000 ~3000 |----eeeeee
I \ I
i_ ----------------------- -5000 L —500Q [+
M B B N j B B B B - - B .
! Speed command Speed command Figure C_!
_________________________ 5000
| ;
N\ 3000 |
- 10 -6 6 10 -10] -6 6 10 !
Input voltage ;  Input voltage
T A | 3000\ !
o ] 79000 N
I
VSIGN  OFF VSIGN ON
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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

Pn3i2 Soft Start. . Sgt the acceleration time for acceleraltlon process | o+~ 410000 m§/(1 ,000 r/
Acceleration Time | with respect to the speed command input. min)

Pn313 Soft Start. . Set the deceleration processing deceleration 0 to 10000 m§/(1 ,000 r/
Deceleration Time | time for speed command inputs. min)

Pn314 S-curve Apcelgrahon/ . 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] = Vc¢/1,000 x Pn312 x 1 ms
Soft start deceleration time [ms] = V¢/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 |- ___ Y o -N---

)
1
1
|
|
|
|
|
|
1
—
|

— -— ;' 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=Pn314 x 1 ms

Set an appropriate time so that ta > ts and td > ts are satisfied.

Speed [r/min 18
TSrget [speec} — A speed command after the
(Ve) acceleration/deceleration processing

A

td
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BASIC CONTROL Mode

5-2 Speed Control

Related Functions

Parameter

Parameter name Explanation Reference
number
Pn315 Zero Speed Designation | Set the zero speed designation. P 8-29
Selection
Pn316 Speed Lock Level Setting Set_the threshold for transition to the servo lock state under P 8-31
position control.
Set the detection threshold for speed conformity output. If
Speed Conformit the difference between the speed command and motor
Pn435 peed y speed is within the set threshold, a speed conformity output | P.8-43
Detection Range :
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.8-43
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.8-39
Pn423 Analog Input 1 Filter Time | Set the filter for analog input 1. P 8-40

Constant

5-12

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-2 Speed Control

Parameter Block Diagram for SPEED CONTROL mode
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BASIC CONTROL Mode

5-3 Torque Control

5-3 Torque Control

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.

Outline of Operation

Controller Analog voltage Driver
(analog voltage output type) (torque command) OMNUC G5

TORQUE CONTROL mode

Torque Command Scale

*None of OMRON : (Pn319)
one o0 TREF1 Motor
controllers is a torque > 149 vLM Torque OMNUC G5
command voltage 15 O AGND T 1
output type. 16 OTREF2 Y
- —
17 OAGND

|E| Precautions for Correct Use

+ If the motor speed is limited by the speed limit, the motor speed will be limited and will not reach
the speed corresponding to the analog torque command.

Parameters Requiring Settings

HCTEIEE? Parameter name Explanation Reference
number

PR001 CONTBOL mode Select the CONTROL mode. P g2
Selection
Torque Command/Speed | Select the input location for the torque command and speed

Pn317 - . - P.8-31
Limit Selection limit.

Pn318 Tgrqug Commarjd Select the rotation direction of the torque command. P .8-31
Direction Selection

Pn319 Torque Command Scale | Set the input gain for analog torque command input. P.8-32
Analog Torque Command | Reverse the polarity of the torque command input.

Pn320 Rotation Direction P.8-33
Switching

5-14 Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-3 Torque Control

l 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 torquecontrol).

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.

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: Torque 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
direction for the torque command.
Torque Command | 0: The direction depends on the
Pn318 Direction polarity of the analogue torque Oto 1 -
Selection command).
1: The direction depends on the state
of a digital input (TSIGN).
Pn319 Torque Command | Set the |npyt gain for analog torque 1010 100 0.1 V/100%
Scale command input.
Analog Torque Reverse the polarity of the torque
Command command input.
Pn320 Rotation Direction | 0: Forward operation Oto B
Switching 1: Reverse operation
The conversion of analog torque command is explained below.
Torque Torque Analog Torque
Comman Command Torque
Command . Analog torque Motor .
d/Speed . . Rotation command . Conversion
. Direction L command .. rotation
Limit . Direction sign input . . graph
. Selection . (TREF) direction
Selection (Pn318) Switching (TSIGN)
(Pn317) (Pn320)
Not Forward
+Voltage (010 10 V) affected direction
0 N = Figure A
ot everse
Voltage (10000V) | e cted direction
0
Not Reverse
+Voltage (010 10V) affected direction
0 1 N = " Figure B
ot orwar
“Voltage (10100V) | rected direction
Not affected | +Voltage (0to 10V) OFF Forward
Not affected | -Voltage (-10to 0 V) direction
1 Figure C
Not affected | +Voltage (0o 10'V) ON Reverse
Not affected | -Voltage (-10to 0 V) direction

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL 5-15
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5-3 Torque Control

Example) When the torque command scale is 30

Torque command = 100 x Input voltage / (Torque Command Scale (Pn302) x 0.1)

BASIC CONTROL Mode

5-16

[ _ ] ) ) _F' _T:,__ _ ] ] ] _F'_B:
! Torque command 'gure Torque command 'gure
333 [ A N 333 |
I
20t ————" ¢+ X T 200
| 1 | I 1
| | |
I ! I
| : [ i | . 1
' -10] 6| 6 10 -10 -6 6 10
: | Input voltage | iInput voltage
: | by | : !
o e 200 —200| -~~~
I \ I
L ] L .......................
—- - - - - - - - _ _ _ _ _ _ _
! Torque command Torque command Figure C_!
! 333 !
! N\ [200 /]
| ! | i
: I I
i | | E :
' -10 -6 6 10 10 ,
Input voltage i Input voltage
| I
TSIGN OFF
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5-3 Torque Control

Related Functions

Parameter

Parameter name Explanation Reference
number

Zero Speed Set the zero speed designation function.

Pn315 Designation P.8-29
Selection

. Set the speed limit value applicable during torque control.

Pn321 Spegd Limit Value During torque control, the speed is controlled so as notto | P.8-33

Setting S
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.8-33
Setting

Pna22 Analog Input 1 Set the offset for analog input 1. P.8-39
Offset
Analog Input 1 Set the filter for analog input 1.

Pn423 Filter Time P.8-40
Constant

Pn425 Analog Input 2 Set the offset for analog input 2. P 8-40
Offset
Analog Input 2 Set the filter for analog input 2.

Pn426 Filter Time P.8-40
Constant
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5-3 Torque Control

Parameter Block Diagram for TORQUE CONTROL mode
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5-4 Internally Set Speed Control

5-4

Outline of Operation

Internally Set Speed Control

+ 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

Driver
Accurax G5

Internally set speed control

speed control can |Speed selection command O VSEL1 No. 1 to 8 Internally Motor
. EE—
be executed using Set Speed Accurax G5
VSEL2
only the digital I/O —»| (Pn304to311) |—m» /‘Wr_l’)
signals. VSEL3
Parameters Requiring Settings
FELEEE Parameter name Explanation Reference
number
CONTROL mode Select the CONTROL mode for internally set speed
Pn0O01 . ; P.8-2
Selection control. (Set values: 1, 3 and 5)
Pn300 Command Speed Select the speed command input method. P.8-26
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 Intemally 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

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL
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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
VSELS (internally set speed selection 1, 2 and 3).

BASIC CONTROL Mode

5-20

Pn300 =1
Number VSELA1 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

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-4 Internally Set Speed Control

I Operation Example

+ Internally set speed control with 4 speed changes when Pn300 = 1

Operation command (RUN) — Servo ON

Zero speed designation (VZERO)

—IStop ' Drive I'
Internally set speed selection 1 (VSEL1) Open ' Close lﬁOpen Close !
Internally set speed selection 2 (VSEL2) Open oo l Close ' Close :

Speed

*1. The acceleration time, deceleration time, and S-curve acceleration/deceleration time can be set using
parameters (Pn312, Pn313, and Pn314).

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.

el Parameter name Explanation Setting Unit
number range
Pn304 glgé; (;nternally Set | Set the speed 1 internally set speed. 22000(2)(())0 to t/min
Pn305 ggéiénternally Set | Set the speed 2 internally set speed. 22000%%0 to t/min
Pn306 glgégcljnternally Set | Set the speed 3 internally set speed. 22000%%0 to t/min
Pn307 glgég(;nternally Set | Set the speed 4 internally set speed. 22000(2)(())0 to t/min
Pn308 ggézénternally Set | Set the speed 5 internally set speed. 22000%%0 to t/min
Pn309 glgégcljnternally Set | Set the speed 6 internally set speed. 22000(2)(2)0 to t/min
Pn310 glgé;;nternally Set | Set the speed 7 internally set speed. 22000(2)(())0 to t/min
Pn311 ggégénternally Set | Set the No. 8 internally set speed. 22000%%0 to t/min
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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 2 CONTROL modes via external inputs.
+ The CONTROL mode switching is performed by the CONTROL mode switching input (TVSEL:

CN-1 pin 32).
Driver
Controller OMNUC G5
Ana|0g Vo|tage (Speed Command) SWItChIng control (Example of SWitChing
between position control and speed control)
14 OREF
o Speed control Motor
16 QO AGND OMNUC G5
Pulse train 30 +CW /Wr_u
J U U U U L 40-CW N j
| Position control :
50+CCW i
6 O-CCW
B 30 OTVSEL o |
Parameters Requiring Settings
FEEmEED Parameter name Explanation Reference
number
Pn001 CONTROL mode Select CONTROL mode for switching control. P.8-2
Selection (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)
setting 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.

5-22 Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-5 Switching Control

I Operation Example

Position and Speed Control Switching Example (Pn001 = 3)

CONTROL mode ON
switching input (TVSEL) ~ OFF

+V

Speed command input (REF)
-V

ON

Pulse command OFF

Positioning completion output (INP)  ON
Motor rotation speed detection OFF

output (TGON)
+r/min

Motor operation

—r/min

—+——=-10 ms or more

—~——=—10 ms or more

1

+ 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 Torque Control Switching Example (Pn001 = 4)

—+——=-10 ms or more

N

[

(Forward)

10 ms or more ~———(Reverse)

Y

\

ON

CONTROL mode |
switching input (TVSEL) OFF

+V ‘

Torque command input (TREF) ‘
-V

Pulse command ON ‘
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 S . ;
o~ T 2
Motor operatton == @8 ——"-——"——"—F+ ——— "=
perat 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.

5-24 Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



5-6 Full Closing Control

5-6 Full Closing Control

Outline of Operation

+ An externally provided scale is used to directly detect the position of the machine and use it as
position feedback. In this way the positioning is not affected by ball screw error, temperature shift,
etc. You can achieve highly accurate positioning by configuring a full closing control system.

Controller Driver
pulse train output type) Accurax G5
Position Control Unit
CJ1W-NC113/133 CN1 [FULL CLOSING CONTROL mode Motor
CJ1W-NC213/233 44 (0| +CWLD Electronic gear Accurax G5
CJ1W-NC214/414 45 _CWLD (Pn008 to Pn010) T 1

CJ1W-NC234/434 Pulse train

CJIW-NCA413/433 M46 FCCWLD g Dﬁﬁ?@fﬁﬁér >
CS1W-NC113/133 47 |0l -CCWLD

CS1W-NC213/233 >

1
I
CS1W-NC413/433 39| W |
CPU Unit with built-in 4 -CW :
pgljf IVII/(C))PU21/22/23 (R | ON5 ! w
§ |
CP1H-X/XA/Y 6] -CCw +EXS | (:(’>,
CP1L-M/L External Scale Dividing Ratio -EXS : v
(Pn324 to Pn325) +EXA Y (@)
_EXA Position (@)
Numerator detection (@]
————| -&—— +EXB -4——| External scale 2z
Denominator =
-EXB
o)
+EXZ o
—-EXZ r-
=
(o]
(o}
(1))

|E| Precautions for Correct Use

+ If the electronic gear ratio is 1 : 1, 1 command pulse from the encoder constitutes 1 external scale
pulse. Since the electronic gear ratio is set differently than in the POSITION CONTROL mode, set
the external scale dividing ratio correctly.

+ To prevent machine damage due to an external scale setting error, set the following parameters
to appropriate values.

- Internal/External Feedback Pulse Error Counter Overflow Level (Pn328)
- Internal/External Feedback Pulse Error Counter Reset (Pn329)

+ For the setting of external scale ratio, it is recommended that 1/40 < External scale ratio < 160 be
satisfied.

If the external scale ratio is set excessively small, control to the unit of 1 external scale pulse may
be disabled.
If the external scale ratio is increased, on the other hand, operating noise may increase.
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BASIC CONTROL Mode

5-6 Full Closing Control

Parameters Requiring Settings

Parameter

Parameter name Explanation Reference
number

Rotation Direction | Set the relation between the command direction and the motor

Pn000 o ) L P.8-2
Switching rotation direction.

PRO01 CONT_ROL mode Select the CONTROL mode. P 8-2
Selection

PNO05 Command Eulse Select the command pulse input. P84
Input Selection
Command Pulse Set the count direction for the command pulse input.

Pn006 Rotation Direction P.8-4
Switching Selection
COMMAND Set the count method for the command pulse input.

Pn007 PULSE mode P.8-4
Selection

Pn008 Electronic Gear Set t_he number of command pulses corresponding to 1 motor P86
Integer Setting rotation.
Electronic Gear Set the numerator of the electronic gear ratio for the command

Pn009 . . P.8-6
Ratio Numerator 1 | pulse input.
Electronic Gear Use this parameter to set the denominator of the electronic

Pn010 ; . . - P.8-6
Ratio Denominator | gear ratio for the command pulse input.
Encoder Dividing Set the number of phase A and phase B output pulses,

Pn0O11 . . P.8-7
Numerator respectively per motor rotation.
Encoder Output Select the phase B logic for pulse regeneration output and the

Pn012 Direction Switching | output source. P.8-7
Selection

Pn323 External Feedback' Select the external scale type. P 8-33
Pulse Type Selection
External Feedback | Set the numerator of the external scale divider setting.

Pn324 Pulse Dividing P.8-34
Numerator
External Feedback | Set the denominator of the external scale divider setting.

Pn325 Pulse Dividing P.8-34
Denominator
External Feedback | Set the polarity of the external scale feedback pulse.

Pn326 Pulse Direction P.8-34
Switching
External Feedback | Set whether to enable or disable the disconnection detection

Pn327 Pulse Phase-Z function of phase Z when a 90 phase difference output type P.8-35
Setting external scale is used.
Internal/External Set the threshold of A250 "internal/external feedback pulse

Pn328 Feedback Pulse Error | error counter overflow" in the command unit. P.8-35
Counter Overflow Level
Internal/External The hybrid error becomes 0 every time the motor rotates by the

Pn329 Feedback Pulse set value. P.8-35
Error Counter Reset

Pn503 Encoder Dividing Set the denominator when the number of pulses per motor P 8-46

Denominator

rotation in pulse regeneration is not an integer.
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5-6 Full Closing Control

I Rotation Direction Switching (Pn000)

Set the relation between the command direction and the motor rotation direction.

0: The +command indicates the forward direction as viewed from the shaft end (CCW)

1: The +command indicates the reverse direction as viewed from the shaft end (CW).

Take note that if Pn000 = 1, the scale count direction becomes opposite to the count direction
used for monitoring the total external scale feedback pulses, etc.

l CONTROL mode Selection (Pn001)

Select the full closing 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 1. If it is an open collector
output, set input 2. 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.

el il Parameter name Explanation STl Unit
number range
Select the command pulse input
terminal.
0: Photocoupler input
Pn005 Command Pulse (+CW, -CW, +CCW, -CCW) 0to 1
Input Selection . . .
1: Input for line driver only
(+CWLD, -CWLD, +CCWLD,
-CCWLD)
Set the count direction for the
Command Pulse command pulse input.
PR006 Rot.atlo.n Direction | O: Qommand pulse, forward 0to 1
Switching direction
Selection 1: Command pulse, reverse
direction
Set the count method for the
command pulse input.
COMMAND 0: %0°upt))hase difference (A/B) signal
Pn007 PULSE mode P 0to3
Selection 1: Forward/reverse pulse
2: 90° phase difference (A/B) signal
input)
3: Feed pulse/direction signal

+ For information on the settings for command pulse rotation direction and COMMAND PULSE
mode, refer to "5-1 Position Control"(P.5-2).
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5-6 Full Closing Control

I Electronic Gear Function (Pn008, Pn009, Pn010)

This function uses as 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.

BASIC CONTROL Mode

Parameter Parameter name Explanation Setting Unit
number range
PRO0S Electronic Qear Set the number of command pylses 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 2% -
input.
Electronic Gear Set the denominator of the electronic
Pno10 Ratio gear ratio for the command pulse 0to 2%0 -
Denominator input.

+ For details on the electronic gear function, refer to "6-4 Electronic Gear Function"(P.6-12).

I Encoder Dividing Function (Pn011, Pn012, Pn503)

The number of pulses can be set for the encoder signals output from the driver.

FEENEED Parameter name Explanation =B Unit
number range
Encoder Dividing | Set the number of phase A and
PnO11 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.
Selection
Set Output Phase B
value source logic
Pn012 0to3 -
0 Non-reverse
Encoder
1 Reverse
2 Non-reverse
External scale
3 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 10 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.6-15).
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5-6 Full Closing Control

I External Feedback Pulse Type Selection (Pn323, Pn326)

Set the external scale output type and direction.

Parameter Parameter name Explanation Setting Unit
number range
External Select the type of the external scale
Feedback Pulse to be used.
Type Selection
el External scale type
value yp
Pn323 0 90 phase difference output type | 0 to 3
1 Serial communications (Incremental
encoder specifications)
5 Serial communications (Absolute
encoder specifications)
External If the count directions of the external
Feedback Pulse scale feedback pulse and the
Direction encoder total feedback pulses do not
Pn326 Switching match, set the reversal of the Oto 1

external scale feedback pulse
direction.
0: Not reversed, 1: Reversed
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BASIC CONTROL Mode

5-6 Full Closing Control

The corresponding scale for each output type is as follows.

e Maximum input
set External scale type Corresponding scale examples f ,'?2
requency
value
Phase-AB output type " External scale of phase-AB output type 0 to 4 Mpps
0 (After quadruple

multiplier)

Serial communication type | Sony Manufacturing Systems Corporation
1 (Incremental encoder SR75, SR85 0 to 400 Mpps
specifications)

Serial communication type | Mitutoyo Corporation

o (Absolute encoder AT573, ST771A, ST773A 0 t0 400 MopS
specifications) Sony Manufacturing Systems Corporation PP
SR77, SR87

*1. The driver count direction relative to the external encoder of phase-AB output type is explained below.

Count-down direction Count-up direction

EXA

EXB J - Exg —— L L

1 t2 ? ‘ t2 3
— «—=

EXB is 90° ahead of EXA. EXB is 90° behind EXA.
11>0.25 ps 11>0.25 ps
t2>1.0 s t2>1.0 us

*2. These are the feedback speeds from the external scale at which Servo Drive can respond.
Check the external scale operation manual for its maximum output frequency.
For example, the maximum speed when an external scale with a resolution of 0.01 um is used for the
serial communication type is 0.01 pm x (400 x 10%) 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 scale connection direction, set the rotation direction so that count-up occurs when
the motor shaft is rotating in the CCW direction, and count-down occurs when the motor shaft is
rotating in the CW direction. 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 scale count direction becomes opposite to the count direction
used for monitoring the total external scale feedback pulses, etc.

If PnO00 = 0, the count direction matches the count direction for monitoring.

+ Even when the driver speed is within the specified range, an acceleration error will occur if the
motor shaft rotation speed exceeds the maximum speed.

+ To check the installation direction, use the front panel monitor or the monitoring function of CX-
Drive and check the count directions of the external scale total feedback pulses and the encoder
total feedback pulses. If they match, the connection is set up correctly.
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5-6 Full Closing Control

I External Feedback Pulse Dividing Ratio Setting (Pn324, Pn325)

Set the dividing ratio for the encoder resolution and external scale resolution.

Parameter Parameter name Explanation Setting Unit
number range
Set the numerator of the external scale
External Feedback divider setting. Normally, set the number
Pn324 Pulse Dividing of encoder output pulses per motor 0 to 220 -
Numerator rotation. If the set value is 0, the encoder
resolution is set automatically.
Set the denominator of the external scale
External Feedback divider setting. Normally, set the number
Pn325 Pulse Dividing 9 y: 110 220 -
i of external scale output pulses per motor
Denominator rotation

Check the number of encoder feedback pulses and the number of external scale 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 scale 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 scale. 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 scale resolution 0.1 um
¢+ Encoder resolution 20 bits

Servomotor
encoder resolution: 20 bits/rotation 10 mm 1 Rotation

Ball screw
‘;"bl'_U 1 Ball screw pitch 10 mm

l g | |
é \— External scale

Encoder Output Pulses per Motor Rotation (Pn324)
20 bits = 1,048,576 resolution: 0.1 um

External Scale Output Pulse Per Motor Rotation (Pn325)
10 [mm]/ 0.1 [um/pulse] = 100,000 [pulse]

Pn324 Number of encoder output pulses per motor rotation 1,048,576

Pn325 - Number of external scale output pulses per motor rotation 100,000
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BASIC CONTROL Mode

5-6 Full Closing Control

I External Feedback Pulse Error Setting (Pn328, Pn329)

The difference between the encoder position and external scale position is detected, and if the
difference exceeds the value of Internal/External Feedback Pulse Error Counter Overflow
Level (Pn328), an error will occur.

Parameter Parameter name Explanation Setting Unit
number range
Internal/External Setthe allowable difference (hybrid error)
Feedback Pulse between the encoder-detected position o7 Command
Pn328 e 1to2 .
Error Counter and external scale-detected position in unit
Overflow Level the command unit.
Internal/External The hybrid error becomes 0 every time
Feedback Pulse the motor rotates by the set value. If the .
Pn329 Error Counter set value is 0, the hybrid error is not 010100 Rotation
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 scale due to slipping, etc, and
internal/external feedback pulse errors accumulate.

Amount of internal/external feedback pulse error
[command unit]

A

Error detection

Pn328 Internal/External Feedback Pulse Error Counter Overflow Level

0 clear
0 clear
- -
: : -
- p«————————————p«——— P Number of motor
Pn329 1 Pn329 1 Pn329 ! rotations [rotation]

Internal/External Feedback Internal/External Feedback Internal/External Feedback !
Pulse Error Counter Reset ' Pulse Error Counter Reset ' Pulse Error Counter Reset !

EI Precautions for Correct Use

+ An internal/external feedback pulse error counter overflow level error occurs when the external
scale is abnormal, connection is wrong, or connection point between the motor and load is loose,
among others. Accordingly, check these items when an error 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.

+ Use with extra caution on safety by installing limit sensors, etc.
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5-6 Full Closing Control

Parameter Block Diagram for FULL CLOSING CONTROL mode
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BASIC CONTROL Mode

5-6 Full Closing Control

5-34

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



Applied Functions

This chapter gives outline of applied functions such as anti-vibration control,
electronic gears, gain switching and disturbance observer, and explains the
contents of setting.

6-1 Anti-vibration Control...........ccccovvmmmiiniiiccreee 6-3
Outline of OPEeration..........oocueiiiiiiiiiie e 6-3
Parameters Requiring Settings.........ccocovviiieriiiie e 6-4

6-2 Adaptive Filter..........cccooiiiiiiiiinininieeeeeseeeesenss s 6-7
Outline of OPeration.........ccoiueieiieii e 6-7
Parameters Requiring Settings .........ccocoviiiieriiien e 6-8

6-3 Notch Filter......ccciiriiiiesiriser e 6-9
Outline of OPeration.........ccoiueieiieii e 6-9
Parameters Requiring Settings ..........cocoveiiiee e 6-10

6-4 Electronic Gear Function..........ccccciviiiicmmmnnnnnssisnnnnnns 6-12
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6-1 Anti-vibration Control

6-1 Anti-vibration Control

Outline of Operation

If the tip of the mechanical unit vibrates, you can use the anti-vibration 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 anti-vibration control is performed using position commands, it cannot be used with
speed or torque control.

<+—» The front end
vibrates.

Position Controller Servo Drive The vibration

frequency changes
based on the position.

+—>

Movement
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6-1 Anti-vibration Control

Parameters Requiring Settings

Applied Functions

HELETIEE Parameter name Explanation Reference
number
Set to the POSITION or FULL CLOSING CONTROL mode.
0: Position control
Pn001 ggg\gggl‘ mode 3: FIRST CONTROL mode for position/speed control P.8-2
4: FIRST CONTROL mode for position/torque control
6: Full closing control
Select the VIBRATION FILTER SWITCHING mode
according to the condition of the unit.
Vibration Filter 0: Vibration filter 1 or 2 enabled
Pn213 Selection 1: Switching by external input (DFSEL1) P.8-22
2: Switching by external input (DFSEL1, DFSEL2)
3: Switching with command direction
Vibration Set vibration frequency 1 to suppress vibration at the end of
Pn214 Frequency 1 the load in anti-vibration control. P.8-23
q y If the anti-vibration control function is not used, set 0.
When the Vibration Frequency 1 (Pn214) is set, reduce the
Vibration Filter 1 setting if torque saturation occurs or increase the setting to
Pn215 Settin increase operation speed. Normally 0 is set. P.8-23
9 If the vibration filter 1 is disabled, this parameter is also
disabled.
Pn216 Vibration The function is the same with Pn214. P 8-23
Frequency 2
Pn217 V|brgt|on Filter 2 The function is the same with Pn215. P.8-23
Setting
Pn218 Vibration The function is the same with Pn214. P 8-24
Frequency 3
Pn219 Vlbrgtlon Filter 3 The function is the same with Pn215. P 8-24
Setting
Pn220 Vibration The function is the same with Pn214. P 8-24
Frequency 4
Pn221 \s/:;:?r:éon Filter 4 The function is the same with Pn215. P 8-24

El Precautions for Correct Use

+ Stop operation before changing the parameters or switching with DFSEL.
+ It may not function properly or the effect may not be apparent under the following conditions.

Item Conditions under which the effect of anti-vibration control is inhibited

CONTROL

- SPEED or TORQUE CONTROL mode
mode

- If forces other than position commands, such as external forces, cause vibration.
- If the vibration frequency is outside the range of 1 to 200 Hz.
- If the ratio of the resonance frequency to anti-resonance frequency is large.

Load condition
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6-1 Anti-vibration Control

I Operating Procedure

1. Adjust the position loop gain and speed loop gain.
Adjust Position Loop Gain (Pn100), Speed Loop Gain (Pn101), 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 vibration frequency at the tip of the mechanical unit.
Measure the vibration frequency using a laser displacement sensor, servo acceleration meter,
acceleration pick-up, etc.
Set the vibration frequency in one of Vibration Frequency 1 to Vibration Frequency 4 (1: Pn214,
2: Pn216, 3: Pn218, 4: Pn220) according to the operation.
Also set the SWITCHING mode using Vibration Filter Selection (Pn213).
If the measurement device cannot be used, use CX-Drive tracing function, and read the
residual vibration frequency (Hz) from the position error waveform as shown in the following

figure.
+The following gives the vibration frequency in the figure.
Command <— Position error ]
d
spe\e‘ Calculate the f(Hz) = W

vibration frequency.

Since the parameter unit is 0.1 Hz:
/\ /\ /\ /\ (Pn214, Pn216, Pn218, Pn220) = 10 x f
+ Application example

If the vibration cycle is 100 ms or 20 ms, set 100 or 500
Vibration cycle T in the parameter so that the vibration frequency
becomes 10 Hz or 50 Hz.

If vibration persists after setting the frequency, increase or decrease the filter frequency to find
the frequency at which vibration decreases.

3. Set vibration filter setting.
Set vibration filter setting (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.

Vibration filter Vibration filter setting is too large.
setting is appropriate.

J A

el
Torque command

«— Torque saturation

When the Vibration 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 vibration filter 1 is enabled, use the following setting range.

Setting range: 100 < Pn214 + Pn215 < Pn214 x 2 or 2,000

Note: If the vibration filter 1 is disabled under Vibration Filter Selection (Pn213), this parameter is also
disabled.
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Applied Functions

6-1 Anti-vibration Control

6-6

4. Set the Vibration Filter Selection (Pn213).
Vibration filters 1 to 4 can be switched according to the conditions of the machine vibration.

Set value

SWITCHING mode

0

Vibration filter 1 and 2 enabled

Switching by external input (DFSELT)
Open: Vibration filter 1 or 3 enabled
Shorted: Vibration filter 2 or 4 enabled

Switching by external input (DFSEL1, DFSEL2)

When DFSEL1 and DFSEL2 are both open: Vibration filter 1 enabled
When DFSEL1 is shorted and DFSEL2 is open: Vibration filter 2
enabled

When DFSEL1 is open and DFSEL2 is shorted: Vibration filter 3
enabled

When DFSEL1 and DFSEL2 are both shorted: Vibration filter 4
enabled

Switching with command direction
Forward direction: Vibration filter 1 or 3 enabled
Reverse direction: Vibration filter 2 or 4 enabled

Vibration Filter Selection (Pn213) is a parameter that becomes effective when the power is
turned on. After setting this parameter, turn OFF the control power supply and then turn it ON

again.
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6-2 Adaptive Filter

6-2 Adaptive Filter

Outline of Operation

The adaptive filter reduces resonance point vibration by estimating the resonance frequency
from the vibration component that appears in the motor speed during actual operation and
automatically sets the frequency of the notch filter, which removes the resonance component
from the torque command.

The automatically set notch filter frequency is set in Notch 3 (Pn207 to Pn209) or Notch 4
(Pn210 to Pn212).

Refer to "6-3 Notch Filter" (P.6-9) for information on notch filter.

After vibration

Motor speed suppression

/\ Adaptive filter effect
Adaptive filter disabled

Filter frequency setting completed

Position and < f
[
speed command —
*» Position and | Adaptive |Torque command| Current loop
» speed control filter control

R

Resonance frequency
estimation

A

Speed feedback

A

Load inertia estimation RE

Realtime autotuning
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Applied Functions

6-2 Adaptive Filter

Parameters Requiring Settings

Parameter

Parameter name Explanation Reference
number

Set the number of resonance frequencies to be estimated by the
adaptive filter and the operation to be performed after estimation.
0: Adaptive filter disabled
1: 1 adaptive filters enabled
2: 2 adaptive filters enabled
Adaptive Filter 3: RESONANCE FREQUENCY MEASUREMENT mode
Selection The servodrive measures the resonant frequency
automatically but the result is applied by the user by using
the software tool (CX-Drive).
4: Adaptive result clear
The notch filter 3 and notch filter 4 parameters are
disabled, and adaptive result is cleared.

Pn200 P.8-21

|E| Precautions for Correct Use

+ Adaptive filter may not operate correctly under the following conditions.

Item Conditions under which the adaptive filter not operates properly

CONTROL mode | - TORQUE CONTROL mode

- If the resonance frequency is 300 Hz or lower.

R;i?:ance - If the resonance peak or control gain is low, and the motor speed is not affected by it.
P - If there are three or more resonance points.
Load - If the motor speed with high-frequency components changes due to backlash or

other non-linear elements.

Command pattern | - The acceleration/deceleration is sudden.

+ If the adaptive filter does not operate properly, use Notch 1 (Pn201 to Pn203) or Notch 2 (Pn204
to Pn206) to implement resonance measures according to the manual adjustment procedure.
Refer to "6-3 Notch Filter" (P.6-9) for information on notch filter.

+ An unusual noise or vibration may occur until the adaptive filter stabilizes after startup, immediately after
the first servo ON, or when the Realtime Autotuning Machine Rigidity Selection (Pn003) is increased,
but this is not a problem if it disappears right away. If the vibration or unusual noise, however, continues
for three or more reciprocating operations, take the following measures in the possible order.

- Write the parameters used during normal operation to the EEPROM.

- Lower the Realtime Autotuning Machine Rigidity Selection (Pn003).

- Disable the adaptive filter by setting the Adaptive Filter Selection (Pn200) to 0.
(Resetting of inertial estimation and adaptive operation)

- Manually set the notch filter.

+ If unusual noise or vibration occurred, the setting of Notch 3 (Pn207 to Pn209) or Notch 4 (Pn210
to Pn212) may have changed to an extreme value. In this case, set Adaptive Filter Selection
(Pn200) to 0 to disable the parameter and then set Notch 3 Frequency Setting (Pn207) and Notch
4 Frequency Setting (Pn210) to 5,000 (disabled). Next, enable Adaptive Filter Selection again.

+ Notch 3 Frequency Setting (Pn207) and Notch 4 Frequency Setting (Pn210) are written to the
EEPROM every 30 minutes. When the power supply is turned OFF and then turned ON again,
this data will be used as the default settings to perform adaptive operation.

+ The adaptive filter is disabled when torque control is performed, but the adaptive filter frequency
used in the CONTROL mode before switching will be held if torque control has been selected by
setting the CONTROL mode Selection (Pn001) to 5 or 6.
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6-3 Notch Filter

6-3

Notch Filter

Outline of Operation

0db

-3db

You can set up to 4 notch filters for the torque command.

If the ball screw, etc. cause resonation at the specific location, you can set the resonance
frequency using a notch filter to eliminate resonance.

A notch filter is used to eliminate a specified frequency component.

fw
Width fw :

Depth=Fc/fw

Vi

/ Frequency Hz ——=p
Cut-off frequency Fc

If machine resonance occurs, use this notch filter to eliminate resonance.

Machine resonance A ;\
T i\
/: \ /' \
\‘ //<\\ /// ~\‘ /\\\ ,”
Vo \/

\l ‘

1
i A |
'i ' ‘u: Characteristics

Notch filter after filtering

Notch filter 1 Notch filter 2
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Applied Functions

6-3 Notch Filter

Parameters Requiring Settings

Parameter

Parameter name Explanation Reference
number
Notch 1 Frequenc Set the center frequency of the notch filter 1.
Pn201 . q Y The notch filter is enabled at 50 to 4,999 Hz, and disabled | P.8-21
Setting
at 5,000 Hz.
. Select the width of the notch filter 1 frequency.
Pn202 g:ttﬁ: 1 Width Increasing the value will widen the notch. P.8-21
9 (Setting range: 0 to 20)
Select the depth of the notch filter 1 center frequency.
Notch 1 Depth Increasing the value will decrease the notch depth and
Pn203 . P thereby reduce the phase delay. The notch filter is disabled | P.8-21
Setting . ;
if 100 is set.
(Setting range: 0 to 99)
PR204 Notch 2 Frequency | Set the center frequency of the notch filter 2. P 8-21
Setting The details are the same with the notch filter 1 frequency. ’
Pn205 Notch 2 Width Select the width of the notch filter 2 frequency. P 8-21
Setting The details are the same with the notch filter 1 width. )
Pn206 Notch 2 Depth Select the depth of the notch filter 2 center frequency. P 8.2
Setting The details are the same with the notch filter 1 depth. )
Pn207 Notch 3 Frequency | Set the center frequency of the notch filter 3. P 8-02
Setting ! The details are the same with the notch filter 1 frequency. ’
Pn208 Notch 3 Width Select the width of the notch filter 3 frequency. P g-22
Setting ! The details are the same with the notch filter 1 width. )
Pn209 Notch 3*Depth Select the depth of the notch filter 3 center frequency. P 8.2
Setting 1 The details are the same with the notch filter 1 depth. ’
Pn210 Notch 4 Frequency | Set the center frequency of the notch filter 4. P 8-02
Setting ! The details are the same with the notch filter 1 frequency. ’
Pn211 Notch 4 Width Select the width of the notch filter 4 frequency. P g-22
Setting ! The details are the same with the notch filter 1 width. )
Pn212 Notch 4*Depth Select the depth of the notch filter 4 center frequency. P 8.2
Setting 1 The details are the same with the notch filter 1 depth. ’

*1 If an adaptive filter is used, these are set automatically.

|E| Precautions for Correct Use

+ Identify the resonance frequency using the frequency characteristics measurement function,
resonance frequency monitor or operation waveform of the waveform graphics function of CX-

Drive and set the identified frequency as the notch filter frequency.

6-10
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6-3 Notch Filter

l Notch Filter Width and Depth

Width Setting

Depth Setting

e
o

Gain [dB]
|
8 (‘J‘I o [¢)]

L
o

-25

-30
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Ratio of the frequency bandwidth at a damping factor of -3 [dB] relative to the center frequency
when the depth is 0. This value should conform to the left column in the table below.

I/0 ratio at which the center frequency input is completely cut off at a set value of 0 and completely passed at
a set value of 100. If the indication unit is [dB], this value should conform to the right column in the table below.

Width Depth
Set value Bandwidth/center frequency Set value I/O ratio (%) | Damping factor (dB)
0 0.50 0 0 (Cut off) —o0
1 0.59 1 1 -40.0
2 0.71 2 2 -34.0
3 0.84 3 3 -30.5
4 1.00 4 4 -28.0
5 1.19 5 5 -26.0
6 1.41 10 10 -20.0
7 1.68 15 15 -16.5
8 2.00 20 20 -14.0
9 2.38 25 25 -12.0
10 2.83 30 30 -10.5
11 3.36 35 35 -9.1
12 4.00 40 40 -8.0
13 4.76 45 45 -6.9
14 5.66 50 50 -6.0
15 6.73 60 60 -4.4
16 8.00 70 70 -3.1
17 9.51 80 80 -1.9
18 11.31 90 90 -0.9
19 13.45 100 100 (Passed) | 0.0
20 16.00
Notch filter frequency characteristics
1) I e s =T 1"
< N / s
SN T / R —— Depth 0, width 4
\ £ — — Depth 50, width 4
\ / / — - Depth 0, width 8
: '/
Al
10 100 1000

Frequency [Hz]
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Applied Functions

6-4 Electronic Gear Function

6-4 Electronic Gear Function

Outline of Operation

+ The motor can be rotated for the number of pulses obtained by multiplying the position command
values by the electronic gear ratio.
+ This function supports position and full closing control.

Parameters Requiring Settings

GELELLEED Parameter name Explanation Reference
number
Electronic Gear Integer | Set the number of command pulses corresponding to 1
Pn008 . .
Setting motor rotation.
Set the numerator of the electronic gear ratio.
. . If the set value is 0, the encoder resolution is automatically
Electronic Gear Ratio
Pn009 Numerator 1 set as the numerator.
- 131,072 for a 17-bit absolute encoder
- 1,048,576 for a 20-bit incremental encoder
Electronic Gear Ratio Set the denominator of the electronic gear ratio.
Pn010 )
Denominator P.8-6
Electronic Gear Ratio Set the numerator of the electronic gear ratio 2.
Pn500 q
Numerator 2
Electronic Gear Ratio Set the numerator of the electronic gear ratio 3.
Pn501 1
Numerator 3
Electronic Gear Ratio Set the numerator of the electronic gear ratio 4.
Pn502 q
Numerator 4

*1. Switching among Electronic Gear Ratio Numerators 2 to 4 (Pn500 to Pn502) is performed using the electronic gear
switching input (GESEL1/GESEL2).
The settings of GESEL1 and GESEL2 are as follows.

GESEL1 GESEL2 Applicable parameters
OFEF OFF I(EFI)(re]c(:)tg%r)\ic Gear Ratio Numerator 1
ON OFF I(E;i%t(r)%r)\ic Gear Ratio Numerator 2
OFF ON I(EFI)i(;t(r)cir)wic Gear Ratio Numerator 3
ON ON I(EFI)(re]c;tgzr)\ic Gear Ratio Numerator 4

6-12
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6-4 Electronic Gear Function

I Electronic Gear Ratio Setting (Pn008, Pn009, Pn010)

Electronic
Gear
Integer
Setting
(Pn008)

Electronic

Gear Ratio

Numerator 1
(Pn009)

Electronic
Gear Ratio
Denominator
(Pn010)

Explanation

1 to
1058576

When the Electronic Gear Integer Setting (Pn008) = 0
The processing will be based on the set value of
Electronic Gear Integer Setting (Pn008) regardless of the
set values of Electronic Gear Ratio Numerator 1 (Pn009)
and Electronic Gear Ratio Denominator (Pn010).

Position

command
—_—>

Command pulse input
—_—

Encoder resolution *
Electronic Gear Integer Setting (Pn008)

Position command pulse = Encoder resolution /
Electronic Gear Integer Setting (Pn008)

Switching among electronic gear ratio numerators 1 to 4
is disabled when the Electronic Gear Integer Setting
(Pn008) = 0.

1 to
1073741824

1 to
1073741824

When the Electronic Gear Integer Setting (Pn008) =0, or
Electronic Gear Ratio Numerator 1 (Pn009) = 0

The processing will be based on the set value of
Electronic Gear Ratio Denominator (Pn010).

Position

command
E—

Command pulse input
EE—

Encoder resolution *
Electronic Gear Ratio Denominator (Pn010)

Position command pulse = Encode resolution / Electronic
Gear Ratio Denominator (Pn010)

When the Electronic Gear Integer Setting (Pn008) =0, or
Electronic Gear Ratio Numerator 1 (Pn009) = 0

The processing will be based on the set values of
Electronic Gear Ratio Numerator 1 (Pn009) and
Electronic Gear Ratio Denominator (Pn010).

Position

command

Command pulse input

Electronic Gear Ratio Numerator 1 (Pn009)
_—

Electronic Gear Ratio Denominator (Pn010)

Position command pulse = Electronic Gear Ratio
Numerator 1 (Pn009) / Electronic Gear Ratio
Denominator (Pn010)

*

The encoder resolution is set as the numerator for full closing control. The command pulse is the

external scale reference for full closing control. Accordingly, please be cautious that the Pn008 set
value will not be the number of command pulses per motor rotation.
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Applied Functions

6-4 Electronic Gear Function

Operation Example

+ Example of a motor with a 20-bit encoder (1,048,576 pulses/rotation)

I When the Electronic Gear Integer Setting (Pn008) = 0

+ If you set Pn008 = 2,000, it will operate the same as the 2,000 (pulses/rotation) Servomotor.

Servo Drive Servomotor

encoder resolution: 20 bits

2,000 pulses Encoder resolution 1,048,576 pulses
J_LSIL Electronic Gear Integer Setting (Pn008) Jl."J]-"ﬂ".ﬂSJ"]ﬂ"ﬂ."".
E"> 1,048,576 E"> E">
- 2000

1-rotation (1,048,576 pulses)

I When the Electronic Gear Integer Setting (Pn008) = 0 and the Electronic Gear Ratio Numerator = 0

+ If you set Pn010 = 2,000, it will operate the same as the 2,000 (pulses/rotation) Servomotor.

Servo Drive Servomotor

encoder resolution: 20 bits

2,000 pulses Encoder resolution 1,048,576 pulses
J_LSIL Electronic gear ratio denominator (Pn010) Mﬂl‘l‘"“'lll")ﬁ‘lll'l-""””m'
E"> 1,048,576 E"> E">
- 2000

1-rotation (1,048,576 pulses)

I When the Electronic Gear Integer Setting (Pn008) = 0 and the Electronic Gear Ratio Numerator = 0

+ If you set Pn009 and Pn010 = 1,048,576 and 2,048, respectively, it will operate the same as the
2,048 (pulses/rotation) Servomotor.

Servo Drive Servomotor

encoder resolution: 20 bits

2,048 pulses Electronic gear ratio numerator 1 (Pn009) 1,048,576 pulses

I | I | : Electronic gear ratio denominator (Pn010) : Mﬂ"ﬂﬂsﬂ"ﬂ”ﬂ“l. :

1,048576 512

2000 1

1-rotation (1,048,576 pulses)
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6-5 Encoder Dividing Function

6-5 Encoder Dividing Function

Outline of Operation

+ The number of output pulses from the driver can be adjusted.
+ You can set the number of pulses per motor rotation in the range of 1 to (the number of encoder

resolution pulses).

+ This function is used in the following cases:
- When you use a controller with a low response frequency
- When you want to set the pulse rate corresponding to a certain value
Example: Set the encoder dividing ratio to 2,000 (pulses/rotation) for when the
resolution is set to 5 um/pulse on mechanical systems that travel 10 mm per

motor rotation.

Parameters Requiring Settings

GELEDLEED Parameter name Explanation Reference
number
Encoder Dividing Set the number of phase-A and phase-B output
Pn011 . . P.8-7
Numerator pulses, respectively per motor rotation.
Encoder Output Select the phase B logic for pulse regeneration
Pno12 Direction Switching output and the output source. P.8-7
Selection
Encoder Dividing Set the denominator when the number of pulses
Pn503 Denominator per motor rotation in pulse regeneration is notan | P.8-46
integer.
Pulse Regeneration Set whether to enable or disable the detection of
Pn533 Output Limit Setting Err28.0 "pulse regeneration error." P.8-58
0: Disabled, 1: Enabled
Pn620 Extern_al Scale Phase- | Set the external scale phase-Z output width. P 8-61
Z Setting
Serial Absolute External | Set the phase-Z regeneration position when the
Scale Phase-Z Setting serial absolute external scale is used.
0: Phase-Z output only at a position where the
absolute position is 0
Pn621 1 to 228: After a phase-Z output at the position P.8-61
where the absolute position is 0, phase Z
is output every the set value pulse cycle.
No phase-Z is output until passing absolute
position 0
Phase AB External Select the regeneration method of pulse outputs
Scale Pulse Output OA and OB when an external scale of phase AB-
Method Selection output type is used.
Pn622 0: Without signal regeneration. Z-out is directly Z- P.8-62
in in the scale
1: With signal regeneration
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Applied Functions

6-5 Encoder Dividing Function

I Encoder Dividing Ratio Setting (Pn011, Pn503)

Encoder Encoder
Dividing Dividing
Numerator | Denominator
(Pn011) (Pn503)

Explanation

When the output source is the encoder

When Encoder Dividing Denominator (Pn503) = 0

This is set by Encoder Dividing Numerator (Pn011), and the output pulse is
the number of pulses set by Encoder Dividing Numerator (Pn011) as follows.

Output pulse from

Encoder pulse Pn011 set value x 4 the driver
< Encoder resolution
1 to 0 Number of pulse output per rotation = Encoder Dividing Numerator (Pn011)

262144 x 4

When the output source is the external scale
When Encoder Dividing Denominator (Pn503) = 0
The dividing ratio is 1:1.

Output pulse from
External scale pulse 1 the driver
»

> 1

When Encoder Dividing Denominator (Pn503) = 0
The output pulse will be as follows based on Encoder Dividing Numerator
(Pn011) and Encoder Dividing Denominator (Pn503).
1 to 1 to
262144 262144 Encoder pulse or Output pulse from
external scale pulse Pn011 set value the driver

> Pn503 set value

Encoder Dividing Denominator

PnotT) x encoder resolution

Number of pulse output per rotation =

1 phase-Z signal is output by 1 pulse per motor rotation.When the Encoder Dividing
Denominator (Pn503) = 0, and if the pulse output resolution per rotation is not a multiple of 4,
phase-Z and phase-A outputs are not synchronized.The output will be made as an encoder
resolution, resulting in narrower width.

Phase Z Signal Output

If Pn011 and Pn503 are integers If Pn011 and Pn503 are not integers

P o B B I P o B I I
z ] z T

Synchronous Asynchronous
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6-5 Encoder Dividing Function

I Encoder Output Direction Switching Selection (Pn012)

The corresponding scale for each output type is as follows.

Encoder
Output
Dir:c’:il:)n Output PhaseB For forward direction For reverse direction
Switching source logic operation operation
Selection
(Pn012)
0 Encoder Non- Ph/e\lse J I_I |_ Ph:se J | | |
5 External reverse Phase J | | | Phase J |_
scale B B
1 Encoder Ph/a\lse J | | | Ph:se J I_I |_
Reverse
3 External Phase J |_ Phase J | | |
scale B B

I External Scale Pulse Regeneration Function

Serial Absolute External Scale

Phase Z is output only after the control power supply for amplifier is turned ON and when it
crosses the zero absolute position of the external scale.Based on this position, phase Z is
output at the intervals of phase-A pulse that is set to Pn621.However, if Pn621 = 0, phase Z is
output only at the zero absolute position.

Serial Incremental External Scale
Phase Z is output without dividing the phase Z of the serial incremental external scale.In
addition, take note that there are differences as illustrated in the figure below depending on the
direction passing phase Z.

Phase A
Phase B ——
T Phaée-Z position of external scale*1
Operating direction
*2
Phase Z

Opératingj direcjiion

«

*2

*1. Phase-Z position and its relationship with phases A and B vary depending on the scale.
*2. Phase Z is regenerated for 1 pulse.If the width is narrow, the output time can be extended by the External Scale
Phase Z Setting (Pn620).
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Applied Functions

6-5 Encoder Dividing Function

ABZ Parallel External Scale

+ Phase Z is output without dividing the Z signal that is input from the ABZ parallel external scale.

+ When the Phase-AB External Scale Pulse Output Method Selection (Pn622) = 1, the phase-AB
signal can be loaded to the amplifier and regenerated.Note, in this case, that the phase-AB
regeneration will be delayed compared to when Pn622 is set to 0.

External Scale Common ltems

+ When detection cannot be made because the phase-Z signal width is narrow due to the external
scale travel distance, if you set the phase-Z signal output time in the External Scale-Z Setting
(Pn620), phase Z can be output at least for that period of time.

In addition, take note that the output is made from when the phase-Z signal starts and, therefore,
it will be different from the actual phase-Z signal width.Take note, also, that the direction of the
time extension varies depending on the direction of the operation.

Phase-Z output for pulse regeneration
(before time extension)

Operating direction

Ll

Phase-Z output for pulse regeneration ]
(after time extension) T62O External Scalei Phase-Z SettlrLg

- t |

Operating direction

<~

Pn620 External Scale Phase-Z Setting
e EES——

|E| Precautions for Correct Use

+ The maximum output frequency of the pulse regeneration output will be 4 Mpps (after quadruple
multiplier).If operated at a speed that exceeds this, the regeneration function may not operate
properly and position misalignment may result.

PhaseA — |

Phase B —— 3 . 0.25 us or more

- You can generate Err28.0 "pulse regeneration error" when the pulse regeneration limit is
reached based on the Pulse Regeneration Output Limit Setting (Pn533).Note that this error is
generated when the pulse regeneration output limit is detected. Therefore, the error does not
occur due to the maximum output frequency.Depending on the motor rotation status (uneven
rotations), the error may occur when the detection is made at the frequency that goes up
momentarily.

- Take not that if the encoder is used as the output source and the pulse output resolution per
rotation is not a multiple of 4, phase Z and phase A are not synchronized, and the width may
be narrow.
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6-5 Encoder Dividing Function

Phase A

Phase B

Phase Z

When the dividing ratio is multiple of 4

Phase A

Phase B

Phase Z

*Will not be synchronized

When the dividing ratio is not multiple of 4

Note: When Pn503 = 0 and the output resolution is set to Pn011, the dividing ratio is always a multiple of 4.

+ When en encoder with the incremental specifications is used, the first phase Z output after the
power supply is turned ON may not always be within the above pulse width.When you are using
the phase-Z signal, rotate the motor more than once after turning ON the power supply, and
confirm that phase-Z regeneration has been performed once before using the second and

subsequent phase Z outputs.
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Applied Functions

6-6 Brake Interlock

6-6 Brake Interlock

Outline of Operation

+ This function lets you set the output timing for the brake interlock (BKIR) signal that activates the

holding brake when the servo is turned ON, an alarm generates, or the servo is turned OFF.

Parameters Requiring Settings

GELEDLEED Parameter name Explanation Reference
number
Brake Timing when | Set the time after a servo OFF command is issued upon
Pn437 Stopped servo lock stop, until the brake interlock (BKIR) signal turns | P.8-44
OFF and power supply stops.
Brake Timing Set the time after a servo OFF command is issued while the
Pn43s during Operation motor is rotating, until the brake interlock (BKIR) signal P 8-44
turns OFF and power supply stops. If the speed drops to 30 ’
r/min or below before the time set here, BKIR will turn OFF.
Pn439 Brake clear speed | To set the speed threshold for run time mechanical brake P 8-44

setting

output determination

Precautions for Correct Use of Holding Brake

6-20

stopped.

+ The brake on a Servomotor with brake is a normally closed brake designed only to hold when

Accordingly, set an appropriate time so that the brake will actuate after the motor stops.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL

+ If the brake is applied while the Servomotor is rotating, the brake disc will wear abnormally or
sustain damage, resulting in a bearing or encoder failure in the Servomotor.



6-6 Brake Interlock

Operation

I Servo ON/OFF Operation Timings <when Motor Is Stopped>

ON
Operation command (RUN) Servo OFF | *1 Servo ON Servo OFF
OFF
= Approx. 2 ms
. ON ‘ *
Dynamic brake relay DB engaged DB Released DB engaged
OFF ‘
»———i= Approx. 60 ms > = Pn437
ON ‘ ‘ ‘
Motor power supply No power supply Power supply No power supply
OFF

Brake release request ON
from servo control *3

== Approx. 4 ms - <1to6ms

Release request

Release request

=« Aftraction time

» = Release time

Brake released

OFF
Brake interlock ON
output (BKIR) *3 OFF
Released

Holding brake operation
Held

*1. The servo will not turn ON until the motor rotation speed drops to approx. 30 r/min or below.
*2. The dynamic brake operation when the servo is OFF depends on Stop Selection with Servo OFF (Pn506).
*3. The brake interlock (BKIR) signal is output upon a release request from servo control. The BKIR signal is allocated

to a CN1 general-purpose output to be used.

Note:The brake attraction time and release time vary depending on the Servomotor brake. For details, refer to "3-3

Motor Specifications" (P.3-55).
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Applied Functions

6-6 Brake Interlock

I Servo ON/OFF Operation Timings <When Motor Is Rotating>

Based on these operation timings, regenerative energy is produced if the motor rotation stops
abnormally.

Accordingly, repeated operations cannot be performed. Provide a wait time of at least 10
minutes for the motor to cool down.

, ON
Operation command (RUN) Servo OFF | *1 Servo ON Servo OFF
OFF ‘
= Approx. 2 ms > ———=1to5ms
ON ‘ ‘
Dynamic brake relay DB engaged DB Released DB Released®
OFF
+—————= Approx. 60 ms
ON |
Motor power supply - No power supply Power supply No power supply
' i 3 4
== Approx. 4 ms >t1—4 Pn438
Brake rel t ON | | | |
rake release requ:es . Brake held Release request
from servo control *3  opE ‘

Rotation speed A

’ rrrrr T rrrrrrrrrrrrrrrrrrrrrrrrrr Approx. +30 r/min Approx. 30 r/min

BKIR

Servo ON enabled Release request| |
{ rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Rotation speed B Brake held

Motor rotation speed

Approx. 30 r/min

*1. The servo will not turn ON until the motor rotation speed drops to approx. 30 r/min or below.

*2. The dynamic brake operation when the servo is OFF depends on Stop Selection with Servo OFF (Pn506).

*3. The brake interlock (BKIR) signal is output upon a release request from servo control. The BKIR signal is allocated
to a CN1 general-purpose output to be used.
In the above example, no release request is received from the network.

*4. 11 is the set value of Brake Timing during Operation (Pn438), or the time needed for the motor rotation speed to
drop to 30 r/min or below, whichever occurs first.

Note:Even when the servo ON input is turned ON again while the motor is decelerating, the system will not enter the

servo ON state until the motor stops.
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6-6 Brake Interlock

I Operation Timings when Alarm Generates (Servo ON)

Alarm generation

Motor power supply

Dynamic brake relay

Servo ready
output (READY)

Alarm output (ALM)

Brake interlock
output (BKIR) 2

Brake interlock
output (BKIR)

OFF
Normal Alarm output
ON
> —=0.5t05ms
ON —
Power supply | No power supply
OFF :
ON j
DB Released DB engaged*1
OFF i
ON ;
READY
OFF |
ON
Alarm
OFF :
=M pra3s
ON
Release request | Brake held
OFF :
Rotation speed A When the Pn438
,,,,, Approx. 30 rmin. TS sefting is early
BKIR | |
~ Release request Brake held
Rotation speed B : When the timing of
777777777777777777777777777777777777777777777777777777777777777777777777777 reaching 30 r/min is early

Approx. 30 r/min

*1. The dynamic brake operation when an alarm generates depends on Stop Selection with Servo OFF (Pn506).
*2. 11 is the set value of Brake Timing during Operation (Pn438), or the time needed for the motor rotation speed to
drop to 30 r/min or below, whichever occurs first.
Note 1.Even when the servo ON input is turned ON again while the motor is decelerating, the system will not enter the
servo ON state until the motor stops. The brake interlock (BKIR) signal is allocated to a CN1 general-purpose

output to be used.

Note 2.If the main circuit power supply turns OFF while the motor is operating, a phase loss alarm or main circuit voltage
low alarm will occur, in which case this operation timing will be applied.
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Applied Functions

6-6 Brake Interlock

I Operation Timings at Alarm Reset

Reset alarms by turning OFF the power supply and then turning it ON again.
The alarm reset input recognition time can be changed using Alarm Reset Condition Selection
(Pn516). The default setting is 120 ms.

Alarm reset

Servo ready
output (READY)

Alarm output (ALM)

Operation command (RUN)

Dynamic brake relay

Motor power supply

Brake interlock
output (BKIR) 2

Operation command input

ON
Reset
OFF ‘
=120 ms
ON ‘
READY
OFF
ON
Alarm Alarm Released
OFF
+»—=0 ms or more
ON Lo
Servo OFF “ Servo ON
OFF :
=2 mS Or more
ON %
DB engaged DBR eleased
OFF ‘
== Approx. 60 ms
ON ‘ ‘
No power supply Power supply
OFF !
»—=4ms
ON ‘
Brake held Release request
OFF
»——————————«100 ms or more
ON ‘
Input prohibited Input allowed
OFF

*1. The servo will not turn ON until the motor rotation speed drops to approx. 30 r/min or below.
*2. The brake interlock (BKIR) signal is output upon a release request from servo control. The BKIR signal is allocated
to a CN1 general-purpose output to be used.
Note:After the alarm has been reset, the system enters the servo OFF state (motor not excited). To turn the servo ON,

issue a servo ON command again after resetting the alarm, according to the above timings.
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6-7 Gain Switching Function

6-7 Gain Switching Function

Outline of Operation

+ This function switches the position loop and speed loop gain.
+ Select enable or disable using GAIN SWITCHING INPUT OPERATING mode Selection (Pn114).
Set the switching condition using gain switching setting.
+ If the load inertia changes or you want to change the responsiveness depending on whether the
motor is stopping and operating, you can perform an optimal control by gain switching.
+ Use gain switching when the realtime autotuning does not operate effectively, etc. (see below.)
- When the load inertia fluctuates in 200 ms or less.
- When the motor rotation speed does not exceed 500 r/min, or load torque does not exceed
50% of the rated torque.
- When external force is constantly applied, as with a vertical axis.
Note. When the gain 2 has been selected, realtime autotuning will not operate normally. If using the gain
switching, set the Realtime Autotuning to "not use" (Pn002 = 0).
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Applied Functions

6-7 Gain Switching Function

Parameters Requiring Settings

Parameter

Parameter name Explanation Reference
number

Pnii4 GAIN SWITCHING Set whether to enable or disable gain switching function. P 8-13
ENABLE

POSITION CONTROL mode

Pn115 SWI_'I_'CHING mode in Set the condition for switching between gain 1 and gain 2. P 8-14
Position Control

Pni16 Gain Switching Delay Set the delay time for switching from gain 1 to gain 2. P8-16
Time in Position Control (Unit: 0.1 ms) '
Gain Switching Level in Set the judgment level for switching between the gain 1 and

Pn117 . : P.8-16
Position Control gain 2.

Pn118 Gain Switching Hysteresis | Set the hysteresis width to be provided in the judgment level P.8-16
in Position Control set in Gain Switching Level (Pn117). '
Position Gain Switching Set the time to change from one position gain to the other

Pn119 . . P.8-16
Time one. (Unit: 0.1 ms)

SPEED CONTROL mode

Pn120 SWITCHING mode in Set the condition for switching between gain 1 and gain 2. P 8-16
Speed Control
Gain Switching Delay Set the delay to return from the gain 2 to gain 1. (Unit: 0.1

Pni121 o P.8-18
Time in Speed Control ms)
Gain Switching Level in Set the judgment level for switching between the gain 1 and

Pn122 . P.8-18
Speed Control gain 2.

Pn123 Gain Switching Hysteresis | Set the hysteresis width to be provided in the judgment level P8-18
in Speed Control set in Gain Switching Level (Pn122). '

TORQUE CONTROL mode

Pn124 SWITCHING mode in Set the condition for switching between gain 1 and gain 2. P.8-19
Torque Control
Gain Switching Delay Set the time to return from the gain 2 to gain 1. )

Pn125 Time in Torque Control (Unit: 0.1 ms) P.8-20

Pn126 Gain Switching Level in Se.t the judgment level for switching between the gain 1 and P.8-20
Torque Control gain 2.

Pn127 Gain Switching Hysteresis | Set the hysteresis width to be provided in the judgment level P.8-20

in Torque Control

set in Gain Switching Level (Pn126).
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6-7 Gain Switching Function

I Diagrams of Gain Switching Setting

Switching between Gain 1 (Pn100 to Pn104) and Gain 2 (Pn105 to Pn109) occurs at the
following timings. Take note that, in the case of position loop gains, switching occurs based on
the setting of Pn119.

For the details of each gain, refer to "Chapter 8, Parameters Details".

The details of gain switching setting vary depending on the CONTROL mode used. For the
details of settings available in each mode, refer to "Gain Switching Setting for Each CONTROL
mode" (P.6-31).

GAIN SWITCHING mode = 2: Gain Switching (GSEL)
Instant switching occurs when a gain switching command is issued from the network.

Position command

GSEL

Gain switching instruction

Gain 1 Gain 2 Gain 1
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Applied Functions

6-7 Gain Switching Function

GAIN SWITCHING mode = 3: Switching by Torque Command Change Amount

Torque command change amount (angular acceleration and deceleration speed command) is
set in units of 0.05%/166 ps.

If the amount of change fluctuates and the switching time is not met, the switching will be
cancelled.

In the case of switching due to a change amount of 4% over 2 ms, a value of approx. 6 will
apply. (Change of 0.33% per 166 ps.)

Speed command

Torque command

Pn127
o _TE\"____-_—_- _______ f_——-_-___- t\_ Pn126
Torquechange__ - _—___L__Png7+_—__ ) R
amount
Pn127
A —i ----- +-- Pn126
Pn12;+
Pn125 Pn125 Pn125 Pn125
Gain 1 2 1 2 Gain 1 2 1 2 Gain 1

GAIN SWITCHING mode = 5, 9: Switching by Speed Command or Actual Motor Speed

Speed command or actual motor speed

Pnitg,Pni2dy  /
Pn117, Pn122 / Pn118, Pn123

__Pn116, Pn121

Gain 1 Gain 2 Gain 1
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6-7 Gain Switching Function

GAIN SWITCHING mode (Pn031) = 6: Switching by Amount of Position Error
Gain switching occurs based on the accumulated count in the error counter.

Amount of position error

Pnﬂs%/ \
Pr117 Pn118

P Pn116

A
A

Gain 1 Gain 2 Gain 1

GAIN SWITCHING mode = 7: Switching by Position Command Received

Gain switching occurs when a position command corresponding to 1 command unit or more is
received.

Position command

Pn116

ke

Gain 1 Gain 2 Gain 1
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6-7 Gain Switching Function

GAIN SWITCHING mode = 8: Switching by Positioning Completion Signal OFF

Switching to the gain 2 occurs when the error counter accumulated pulse exceeds the
Positioning Completion Range 1 (Pn431).

Amount of error counter accumulated pulse

T T T T T T T T T T T N
INP1 ON INP1 OFF ' INP1 ON
Pn116
Cancelled because the time conditions are not met > <
Gain 1 Gain 2 Gain 1

GAIN SWITCHING mode = 10: Switching by Combination of Position Command Received and Speed

Switching to the gain 2 occurs when a position command is received.

If no position command is issued for the period of Gain Switching Delay Time in Speed Control
(Pn121) and the speed also becomes the same as or less than the result of Gain Switching
Level (Pn122) - Gain Switching Hysteresis (Pn123) [r/min], switching to the gain 1 will occur.

Position command

Pn123
A 4

Actual motor speed
A

Pn116 —»—4»—i¢—— Pni21

Gain 1 Gain 2 Gain 1

I Timings by Position Gain Switching Time (Pn119)

At the time of gain switching, the speed loop gain, speed loop integral time constant, torque
command filter time constant and speed detection filter switch simultaneously as the switching
command. Under this function, however, switching occurs at the set timings so as to reduce
mechanical vibration and resonance resulting from switching from low to high gain.

The switching time is set in units of 166 ps according to the internal cycle. Set 20 in Pn119. If
the position loop gain is to be raised from 30 to 50 [1/s], increment the gain by 166 us at a time.
(3.32 ms) If the position loop gain is to be lowered from 50 to 30 [1/s], lower the gain instantly.

i N

Every 166 us High gain

Low gain Low gain
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6-7 Gain Switching Function

I Gain Switching Setting for Each CONTROL mode

The settable switching conditions vary depending on the CONTROL mode used. Set the

parameters for each CONTROL mode.

POSITION CONTROL mode

In the POSITION CONTROL mode, it varies as follows according to GAIN SWITCHING mode
in Position Control (Pn115).

(V: Enabled, - : Disabled)

Gain Gain Gain Position
Pn115 set Switching conditions Switching | Switching | Switching Gain
value 9 Delay Time Level Hysteresis Switching
(Pn116) (Pn117) (Pn118) Time (Pn119)
0 Always gain 1 - - - -
1 Always gain 2 - - - -
> Switching from gain _ _ _ N
switching (GSEL)
3 Torque command change | \/ \/ J
amount [x 0.05%] [x 0.05%]
4 Always gain 1 - - - -
5 Command speed J \/ _ \/ _ N
[r/min] [r/min]
Amount of position error N N
6 V V
[pulse] [pulse]
7 Position command received | v - - \
8 Positioning completion N 3 B N
signal (INP1) OFF
9 Actual motor speed N N _ N _ N
[r/min] [r/min]
10 Combination of position N N N N

command received and speed

SPEED CONTROL mode

In the SPEED CONTROL mode, it varies as follows according to GAIN SWITCHING mode in
Speed Control (Pn120).

(: Enabled, - : Disabled)

Gain Switching . o Gain Switching
Pn‘:;zeset Switching conditions Delay Time ?_a;ce?‘('g:ﬁlggfl Hysteresis
(Pn121) (Pn123)

0 Always gain 1 - - -
1 Always gain 2 - - -
o Switching from gain _ B B

switching (GSEL)
3 Torque command change | \ Y

amount [x 0.05%] [x 0.05%]
4 Amount of change in speed | _ _

command

Speed command S \/
5 J . ,

[r/min] [r/min]
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Applied Functions

6-7 Gain Switching Function

TORQUE CONTROL mode

In the TORQUE CONTROL mode, it varies as follows according to GAIN SWITCHING mode
in Torque Control (Pn124).

(V: Enabled, — : Disabled)

Gain Switching

Gain Switching

PnJazlz:et Switching conditions Delay Time (ia;‘r;:\(ngmhzlgf Hysteresis
(Pn125) (Pn127)
0 Always gain 1 - - -
1 Always gain 2 - - -
5 Switching from gain B B _
switching (GSEL)
3 Torque command change | \ \
amount [x 0.05%] [x 0.05%]
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6-8 Gain Switching 3 Function

6-8 Gain Switching 3 Function

Outline of Operation

You can newly set gain 3 right before stopping to the gain switching function of GAIN
SWITCHING INPUT OPERATING mode Selection (Pn114).
You can use the gain 3 switching function in the following situations for position control or full
closing control.

+ When servo is ON
+ When there is no trouble with the motor's normal rotation

Parameters Requiring Settings

Parameter Parameter name Explanation Reference
number
Pn605 Gain 3 Effective Time | Set effective time of gain 3. P.8-59
Pn606 Gain 3 Ratio Setting Set gain 3 as a multiple of gain 1. P.8-59
Operation

I Gains 1, 2 and 3 Operation Timings

Example: When the SWITCHING mode in position control = 7 and the switching condition is
set to position command received

Position command speed [r/min]

Pn605x0.1ms

Gain 2

Gain 1

1

|

'

1

1
» < » >
> <

N s e

Pn105 to Pn109 !

' Pn100to Pn104
Gain 3 region

Position loop gain=Pn100xPn606/100

Speed loop gain=Pn101xPn606/100

Continue to use gain 1 value for the speed loop integral time constant,
speed feedback filter time constant, and torque command filter time constant.

|E| Precautions for Correct Use

+ If gain 3 is not used, set the Gain 3 Effective Time (Pn605) to 0 and Gain 3 Ratio Setting (Pn606) to 0.
+ Only the position loop gain and the speed loop gain are treated as gain 3 in the gain 3 region, and

the gain 1 setting is applied to all other gains.

+ If the gain 2 switching condition is established in the gain 3 region, this switches to gain 2.
+ If gain 2 is switching to gain 3, Position Gain Switching Time (Pn119) is enabled.
+ Take note that there will be a gain 3 region even when gain 2 is switched to gain 1 due to a

parameter change and so forth.
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Applied Functions

6-9 Torque Limit

6-9 Torque Limit

Outline of Operation

+ The output torque by the Servomotor can be limited.
+ This function is used in the following conditions.
- When push-motion operation, such as pressing, is performed.
- When the torque at startup and during deceleration should be suppressed to protect the
mechanical system, etc.
+ Various methods are available according to Torque Control Selection (Pn521).

Parameters Requiring Settings

Parameter

Parameter name Explanation Reference
number
Pn521 Torque Limit Selection Select the torqu@T limit pased on the various P 8-55
parameters and input signals.
Pn013 No. 1 Torque Limit Set the No. 1 motor output torque limit value. P.8-7
Pn522 No. 2 Torque Limit Set the No. 2 motor output torque limit value. P.8-55
Pn523 Torque Limit Switching Set the rate of change (fluctuate) when switching P.8-56
Rate 1 from the No. 1 torque limit to No. 2 torque limit. ’
Pn524 Torque Limit Switching Set the rate of change (fluctuate) when switching P 8-56
Rate 2 from the No. 2 torque limit to No. 1 torque limit. ’
Pn525 E(:Tr]\i/;/ard External Torque Set the forward torque limit using a digital signal. | P.8-56
Reverse External Torque TR - .
Pn526 Limit Set the reverse torque limit using a digital signal. P.8-56
Pn527 Analog Torque Limit Scale | Gain for the analogue torque input. P.8-56
Pn425 Analog Input 2 Offset Set t.he offset adqutment value for the voltage P 8-40
applied to analog input 2.
Analog Input 2 Filter Time | Set the time constant of the first-order lag filter for
Pn426 . . P.8-40
Constant the voltage applied to analog input 2.
Pn428s Analog Input 3 Offset Set t.he offset adqutment value for the voltage P 8-41
applied to analog input 3.
Pn429 Analog Input 3 Filter Time | Set the time constant of the first-order lag filter for P.8-41

Constant

the voltage applied to analog input 3.
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6-9 Torque Limit

I Torque Limit in Position, Speed and Full Closing Controls

Pn521 set

Explanation
value

Forward operation: Set by PCL (0 to 10 V)
Reverse operation: Set by NCL (-10to 0 V)

1 Limit in both forward and reverse operation: Set by Pn013

Forward operation: Set by Pn013
Reverse operation: Set by Pn522

Switch the limit value using torque limit switching (TLSEL).
When TLSEL is OFF

3 Limit in both forward and reverse operation: Pn013

When TLSEL is ON

Limit in both forward and reverse operation: Pn522

Forward operation: Set by PCL (0 to 10 V)
Reverse operation: Set by NCL (0 to 10 V)

5 Limit in both forward and reverse operation: Set by PCL (0 to 10 V)

Switch the limit value using torque limit switching (TLSEL).
When TLSEL is OFF

Forward operation: Pn013

6 Reverse operation: Pn522

When TLSEL is ON

Forward operation: Pn525

Reverse operation: Pn526

+ For the torque limit in torque control, always select No. 1 Torque Limit (Pn013).

+ The torque limit under torque feed-forward selection is enable only during speed control when the
set value is 1 to 3.

+ PCL signal is asigned to the terminal 16 in CN1. See chapter 3 for details about the conection.

+ NCL signal is asigned to the terminal 18 in CN1. See chapter 3 for details about the conection.
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6-9 Torque Limit

I Rate of Change Setting at Switching (Pn521 = 3)

If 3 is set in Torque Limit Selection (Pn521), you can add fluctuate the change at the time of
switching. This function is disabled in any other setting.

How to Set Rate of Change (Fluctuate)

Set the parameter according to the switching type.

¢+ From No. 1 torque limit to No. 2 torque limit: Pn523

+ From No. 2 torque limit to No. 1 torque limit: Pn524

The sign of the rate of change switches automatically inside the driver based on the magnitude
correlation of the No. 1 torque limit and No. 2 torque limit.

Torque limit switching
input (TLSEL)

No. 1 Torque Torque Limit Switching
Limit (Pn013) Setting 1 (Pn523)

/

/

No. 2 Torque
Limit (Pn522)

Torque Limit Switching
Setting 2 (Pn524)

If the setting of No. 1 Torque Limit (Pn013) or No. 2 Torque Limit (Pn522) is changed from the
front panel or CX-Drive, the rate of change setting will be ignored and the new torque limit value
will be applied immediately.

I Torque Limit Set Value for Each Servomotor

+ The setting range for the torque limit selection is 0% to 300% and the standard default setting is
300% except for the following combinations of drivers and motors.

Driver Applicable motor Maximum torque limit [%]
R88D-KT15x R88M-K90010x 225
R88D-KT30x R88M-K2K010x 250
R88D-KT50x R88M-K3K010x 250
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6-10 Sequence I/O Signal

Outline of Operation

+ You can set a sequence in various operating conditions.

+ For the connection of 1/0 signals and processing of external signals, refer to "Control /O

Connector Specifications (CN1)" (P.3-14).

Input Signals

You can allocate any function of input signals to the input pins for the control 1/0O connector

(CN1). In addition, you can change logics. However, refer to "Input Signal Allocation Method"

(P.6-38) for more information because some signals have allocation limitations.
If the G Series is being replaced, set the unit to the default setting before using it.

I Input Signal Default Setting

The allocation of the default input signals is as follows. Refer to "Input Signal Allocation

Method" when you change the allocation to use.

Default setting state

Applicable Input Default set Posmon_control or Speed control Torque control
; full closing control

parameters | signals value

Signal Logic Signal Logic Signal Logic
name name name

. 00828282h

Pn400 SI1 input (8553090) NOT NC NOT NC NOT NC
. 00818181h

Pn401 SI2 input (8487297) POT NC POT NC POT NC
. 0091910Ah

Pn402 SI3 input (9539850) DFSEL1 | NO VZERO | NC VZERO | NC
. 00060606h

Pn403 Sl4 input (394758) GSEL NO GSEL NO GSEL NO

Pn404 SI5 input 0000100Ch GESEL1 | NO VSEL3 |NO - -

(4108)

. 00030303h

Pn405 SI16 input (1979379) RUN NO RUN NO RUN NO
. 00000f07h

Pn406 SI7 input (3847) ECRST |NO VSEL2 |NO - -
. 00040404h

Pn407 SI8 input (263172) RESET | NO RESET |NO RESET | NO
. 00050505h

Pn408 SI9 input (328965) TVSEL |NO TVSEL |NO TVSEL |NO
. 00000E88h

Pn409 SI10 input (3720) IPG NC VSEL1 |NO - -

Contacts NO and NC in the logic fields indicate the following statuses.
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6-10 Sequence I/O Signal

6-38

Contact NO: Disabled (OFF) when signal input is open with COM-
Enabled (ON) when signal input is shorted with COM-

Contact NC: Disabled (OFF) when signal input is shorted with COM-
Enabled (ON) when signal input is open with COM-
"-" indicates the status where no function is allocated.

I Parameters that Can Be Allocated

Use the following parameters when changing the input signal allocation to use.
For the setting method, refer to "Input Signal Allocation Method".

HIETEE) Parameter name Explanation Reference
number
Set the SI1 input function allocation. This
a0 | o S Seecton 1| PN s secn e hex ey | g
front panel is based on the decimal display.)
Pn401 Input Signal Selection 2 | Set the SI2 input function allocation. P.8-36
Pn402 | Input Signal Selection 3 | Set the SI3 input function allocation. P.8-36
Pn403 Input Signal Selection 4 | Set the Sl4 input function allocation. P.8-36
Pn404 Input Signal Selection 5 | Set the SI5 input function allocation. P.8-36
Pn405 Input Signal Selection 6 | Set the SI6 input function allocation. P.8-36
Pn406 Input Signal Selection 7 | Set the SI7 input function allocation. P.8-36
Pn407 Input Signal Selection 8 | Set the SI8 input function allocation. P.8-36
Pn408 | Input Signal Selection 9 | Set the SI9 input function allocation. P.8-36
Pn409 I1n0put Signal Selection | Set the SI10 input function allocation. P.8-36

I Input Signal Allocation Method

Input the setting for each CONTROL mode in any of the parameters of Pn400 to Pn409 to
allocate signals.

Set the parameters based on the hex display standard.

Set the set value of the function for each CONTROL mode in "**" below.

Refer to the function number table provided below for the set value of each function. Logic
setting is included in the function numbers.

OO******h

Position control/full closing control

Speed control

Torque control
Example:
Position control or full closing control: Electronic gear switching input 1 for contact NO (0Ch)
Speed control: Internally set speed selection 1 for contact NC (8Eh)
Torque control: Disabled (00h)

00008EOCh

_L Position control/full closing control
Speed control
Torque control
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This will be 36364 since the front panel display is in decimal numbers.

Function Number Table
The set values to be used for allocations are as follows.

Signal name Symbol Set value
Contact NO Contact NC
Disabled - 00h Setting not available
Forward drive prohibition input | POT 01h 81h
Reverse drive prohibition input | NOT 02h 82h
Operation command " RUN 03h 83h
Alarm reset input RESET 04h Setting not available
CONTROL mode switching input | TVSEL 05h 85h
Gain switching GSEL 06h 86h
Error counter reset input 2 ECRST 07h Setting not available
Pulse prohibition input " IPG 08h 88h
Torque limit switching TLSEL 09h 89h
Vibration filter switching 1 DFSEL1 OAh 8Ah
Vibration filter switching 2 DFSEL2 0Bh 8Bh
Electronic gear switching input 1 | DIV1 0Ch 8Ch
Electronic gear switching input 2 | DIV2 0Dh 8Dh
Internally set speed selection 1 | VSELA1 OEh 8Eh
Internally set speed selection 2 | VSEL2 OFh 8Fh
Internally set speed selection 3 | VSEL3 10h 90h
Zero speed designation input VZERO 11h 91h
Speed command sign input VSIGN 12h 92h
Torque command sign input TSIGN 13h 93h
Forced alarm input E-STOP 14h 94h
Inertia ratio switching input J-SEL 15h 95h

*1 The operation command (RUN) always needs to be allocated. Servo cannot be turned ON if it is not allocated.
*2 Allocate this to Input Signal Selection 7 (Pn406). An error will occur if it is allocated to anything other than that.
*3 Allocate this to Input Signal Selection 10 (Pn409). An error will occur if it is allocated to anything other than that.

EI Precautions for Correct Use

+ Do not use any values other than the settings listed.

+ If you allocate the same function to multiple input signals, interface input duplicate allocation error
1 (Err33.0) or interface input duplicate allocation error 2 (Err33.1) will occur.

+ You can allocate error counter reset input (ECRST) to Input Signal Selection 7 (Pn406) only. If
you allocate it to anything other than that, a counter reset allocation error (Err33.6) will occur.

+ You can allocate pulse prohibition input (IPG) to Input Signal Selection 10 (Pn409) only. If you allocate
it to anything other than that, a command pulse prohibition input allocation error (Err33.7) will occur.

+ If you are using the CONTROL mode switching input (TVSEL), you must set it for all CONTROL
modes. If you do not set it for al CONTROL modes, interface input function number error 1
(Err33.2) or interface input function number error 2 (Err33.3) will occur.

+ If you set Zero Speed Designation Selection (Pn315) to 2 or 3, you must always allocate zero
speed designation input (VZERO) in speed control for the same pin where zero speed designation
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6-10 Sequence I/O Signal

input (VZERO) is allocated for speed control. In addition, specify the same settings for the logic.
+ Be sure to allocate the functions that are used by multiple CONTROL modes (such as operation command
and alarm reset input) to the same pin, and do the same for the logic. If this is not set correctly, interface
input duplicate allocation error 1 (Err33.0) or interface input duplicate allocation error 2 (Err33.1) will occur.
+ You must always allocate the operation command (RUN). Servo cannot be turned ON if it is not
allocated.

Output Signals

6-40

You can allocate any function of output signals to the output pins for the control I/O connector
(CN1).
If the G Series is being replaced, set the unit to the default setting before using it.

I Output Signal Default Setting

The allocation of the default input signals is as follows. Refer to "Output Signal Allocation
Method" when you change the allocation to use.

Default setting state
: Position control
Gkl Qutput BB or full closing Speed control Torque control
parameters | Signals value
control
Signal name Signal name Signal name

SO1 00030303h
Pn410 output (197379) BKIR BKIR BKIR

S0O2 00020202h
Pn411 output (131586) READY READY READY
Pn412 S03 1 ALM ALM ALM

output

SO4 00050504h
Pn413 output (328964) INP TGON TGON

*1 Alarm output signal allocations cannot be changed.

I Parameters that Can Be Allocated

Use the following parameters when changing the output signal allocation to use.
For the setting method, refer to "Output Signal Allocation Method".

Parameter

Parameter name Explanation Reference
number

Set the SO1 input function allocation. This
parameter is based on the hex display

Pn410 | Output Signal Selection 1 standard. Refer to the output signal function P.8-36
number table for details.
Pn411 Output Signal Selection 2 | Set the SO2 input function allocation. P.8-36

Set the SOS input function allocation. This
Pn412 | Output Signal Selection 3 | parameter is always fixed to the alarm output | P.8-36
signals.

Pn413 | Output Signal Selection 4 | Set the SO4 input function allocation. P.8-36
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I Output Signal Allocation Method

Input the setting for each CONTROL mode in any of the parameters of Pn410 to Pn413 to
allocate signals.

Set up the parameters based on the hex display standard in the same manner as the input
signal allocation method.

Set the set value of the function for each CONTROL mode in "**" below.

Refer to the function number table provided below for the set value of each function. Logic
setting is included in the function numbers.

00******h

Position control/full closing control

Speed control

Torque control
Example:
Position control or full closing control: Speed conformity output (08h)
Speed control: Motor rotation speed detection output (05h)
Torque control: Zero speed detection signal (07h)

00070508h

_L Position control/full closing control
Speed control
Torque control

This will be 460040 since the front panel display is in decimal numbers.

Function Number Table
The set values to be used for allocations are as follows.

Signal name Symbol Set value
Disabled - 00h
Servo ready completed output READY 02h
Brake interlock output BKIR 03h
Positioning completion output INP 04h
Motor rotation speed detection output TGON 05h
Torque limiting signal TLC 06h
Zero speed detection signal ZSP 07h
Speed conformity output TGON 08h
Warning output 1 WARN/1 09h
Warning output 2 WARN2 O0Ah
Position command status output P-CMD 0Bh
Positioning completion 2 INP2 0Ch
Output during speed limit V-LIMIT 0Dh
Alarm attribute output ALM-ATB OEh
Speed command status output V-CMD OFh
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6-10 Sequence I/O Signal

6-42

|E| Precautions for Correct Use

+ Do not use any values other than the settings listed.

+ You can allocate the same function to multiple output signals.

+ You cannot change the output signal logic. When the function is disabled (OFF), signal input is
open with COM-, and when the function is enabled (ON), signal input is shorted with COM-.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



6-11 Forward and Reverse Drive Prohibition Functions

6-11 Forward and Reverse Drive Prohibition Functions

Outline of Operation

+ When the forward drive prohibition input (POT) and the reverse drive prohibition input (NOT) are
turned OFF, the motor will stop rotating.

+ You can stop the motor from rotating beyond the device's operating range by connecting limit
inputs.

Parameters Requiring Settings

PRI Parameter name Explanation Reference
number
Pn400 to Input Signal Selection 1 | Set the input signal allocation and logic.
Pn409 to 10 In the default setting, the allocations are as
follows.
Pn400 (CN1 - pin 8): NOT (Logic contact NC)
Pn401 (CN1 - pin 9): POT (Logic contact NC)
Pn504 Drive Prohibition Input Set the operation to be performed upon forward
Selection and reverse drive prohibition input.
Pn505 Stop Selection for Drive | Set the deceleration and stop methods upon
Prohibition Input forward and reverse drive prohibition input.

I Input Signal Selection Function (Default setting: Pn400, Pn401)

In the default setting, the allocations are as follows.

Default setting
Parameter Parameter Position Control
number MElE Set value or full closing | Speed control Torque
control control
Input Signal NOT (contact NOT (contact
Pn400 Selection 1 00828282 NOT (contact NC) NC) NC)
Input Signal POT (contact POT (contact
Pn401 Selection 2 00818181 POT (contact NC) NC) NC)

+ Refer to "6-10 Sequence I/O Signal" (P.6-37) for details on input signal selections 1 to 10.
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6-11 Forward and Reverse Drive Prohibition Functions

6-44

I Drive Prohibition Input Selection (Pn504)

Install limit switches at both ends of the axis to prohibit the Servomotor from driving in the direction specified
by the switch. This can be used to prevent the workpiece from driving too far and thus prevent damage to
the machine. Set the operation to be performed upon forward and reverse drive prohibition input.

Drive
Prohibition
Input Selection
(Pn504)

Explanation

Forward drive prohibition input and reverse drive prohibition input enabled.
The operation when a signal is input will be as follows.
Forward drive prohibition input closed: Forward limit switch not operating and status normal.
Forward drive prohibition input open: Forward direction prohibited and reverse direction permitted.
Reverse drive prohibition input closed: Reverse limit switch not operating and status normal.
0 Reverse drive prohibition input open: Reverse direction prohibited and forward direction permitted.
The Servomotor will decelerate and stop according to the sequence set in Stop Selection
for Drive Prohibition Input (Pn505). For details, refer to explanation for Stop Selection for
Drive Prohibition Input (Pn505).
If the forward and the reverse prohibition inputs are both open, an error will be detected in
the driver, and a drive prohibition input error (Err380) will occur.

1 Forward and reverse drive prohibition input disabled.

Forward and reverse drive prohibition input enabled.
2 If either the forward or the reverse prohibition input is open, a drive prohibition input error
(Err380) will occur.

I Stop Selection for Drive Prohibition Input (Pn505)

Set the deceleration and stop methods upon a forward or reverse drive prohibition is input.

Stop Selection for
Drive Prohibition Deceleration method After stopping Error counter
Input (Pn505)
0 Dynamic brake Torque command = O for drive | Held
prohibition direction
Free-run Torque command = 0 for drive | Held
1 (Torque command = 0 for drive | prohibition direction
prohibition direction)
5 Immediate stop Servo lock Clear before and
after deceleration.
Stop Selection for Drive Deceleration method Stop status
Prohibition Input (Pn505)

Decelerate with dynamic brake

Servo unlocked

|POT (NOT) is turned OFF. |Dece|erate in the free-run status

Decelerate with Emergency
Stop Torque (Pn511) Servo locked
While the Forward Drive Prohibition Input (POT) is OFF, the Servomotor cannot be driven in
the forward direction, but it can be driven in the reverse direction. Conversely, while the reverse

drive prohibition input (NOT) is OFF, the Servomotor cannot be driven in the reverse direction,
but it can be driven in the forward direction.

If immediate stop torque is set for deceleration and servo lock is set for stop (set value: 2),
torque limit during deceleration will be limited with the set value of the Immediate Stop Torque
(Pn511).
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|E| Precautions for Correct Use

+ A load on the vertical axis and so forth may fall due to its own weight in the drive prohibition input
state. To prevent the load from falling, set immediate stop torque for deceleration and servo lock
for stop (set value: 2) in Stop Selection for Drive Prohibition Input (Pn505), or limit the operation
using the Host Controller rather than using this function.

+ Because an immediate stop will force the motor to decelerate quickly, the position error will
momentarily be a large value during position control, and Err24.0 "error counter overflow" or
Err34.0 "overrun limit error" may occur.In such a case, set the Position Counter Overflow Level
(Pn014) and the Overrun Limit Setting (Pn514) to appropriate values.
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6-12 Disturbance Observer Function

6-12 Disturbance Observer Function

Outline of Operation

6-46

You can lower the effect of the disturbance torque and reduce the vibration using the estimated
disturbance torque value.

You can use the disturbance observer in the following situations for position control or speed
control.

+ When servo is ON

+ When there is no trouble with the motor's normal rotation

+ When realtime autotuning function is disabled

+ When instantaneous speed observer function is disabled

Disturbance torque

Torque command +
Motor+load

Add to the
direction that
cancels the

orque command Motor speed

[}
! 1
i —— Load model i
i Gain i
| Setting with | Setting with Pn623 i
! Filter |
1 Pn623 !
! 1
! 1
| ® i
i e Disturbance observer |
! 1

Disturbance,torque
Estimation value

|E| Precautions for Correct Use

+ If there is a resonance point below the cut-off frequency estimated by the disturbance observer,
or if a large amount of high-frequency elements are found in the disturbance torque, the
disturbance observer may not be enabled.

Accurax G5 AC SERVOMOTOR AND SERVO DRIVE USER'S MANUAL



6-12 Disturbance Observer Function

Parameters Requiring Settings

el Parameter name Explanation Reference
number
Pn610 Enable of several function Set the bits related to the disturbance observer. | P.8-59
Pn623 Dlsturbancg Torqu_e Set the compensation gain for disturbance P 8-62
Compensation Gain torque.
Pn624 Disturbance Observer Filter Set the filter time constant for disturbance torque P.8-62

Setting compensation.

Operating Procedure

1.

Set the Setting of Each Function (Pn610).
Set whether to enable or disable the disturbance observer in bit 1.
0: Disabled
1: Enabled
Set the operating conditions to be enabled in bit 2.
0: Enabled at all time
1: Enabled only when gain 1 is selected

Set the Disturbance Observer Filter Setting (Pn624).

Set Disturbance Torque Compensation Gain (Pn623) to a small value, and then change the
value of Disturbance Observer Filter Setting (Pn624) from a large value to a small value. And
set to the set value in which the effectiveness of suppressing the impact of disturbance and the
operating noise level are balanced.

Set the Disturbance Torque Compensation Gain (Pn623).

Change the value of Disturbance Torque Compensation Gain (Pn623) from a small value to a

large value. And set to the set value in which the effectiveness of suppressing the impact of
disturbance and the operating noise level are balancedo.
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6-13 Friction Torque Compensation Function

6-13 Friction Torque Compensation Function

Outline of Operation

As a function to reduce the effect of friction, you can set the unbalanced load compensation
that always compensates the constantly working offset torque, and the dynamic friction
compensation that changes its direction depending on the operating direction.

You