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Details of revision history

The Third edition (C)

H p.6-1
¢ Deleted control unit model number: RM2C4HO0.
¢ RoHS directive numbers are added.
e "EN61000-6-2" has been added to Models with Safe Torque Breaking Function/EMC/EMC
Directive/Standard No.
* Control unit(Safe Torque Off function equipped model)/ EMC/ EMC Directive/ "EN61000-6-2" has
been added to the standard number.
e KC standard number updated.






Safety Precautions

Please read this User Manual and its appendix carefully prior to installation, operation,
maintenance or inspection and perform all tasks according to the instructions provided here. A
good understanding of this equipment, its safety information as well as all Warnings / Cautions
is also necessary before using.

Matters that require attention are ranked as “Danger” “Warning” and “Caution” in this document.

B Warning Symbol

c Denotes immediate hazards that will probably cause severe bodily
Danger

injury or death as a result of incorrect operation.

c Denotes immediate hazards which will probably cause severe
Warning

bodily injury or death as a result of incorrect operation.

c Denotes hazards which could cause bodily injury and product or
Caution

property damage as a result of incorrect operation.

/\ Caution| Even those hazards denoted by this symbol could lead to a serious accident.
Make sure to strictly follow these safety precautions.

B Prohibited, Mandatory Symbols

® Indicates actions that must not be allowed to occur / prohibited

actions.

0 Indicates actions that must be carried out / mandatory actions.




Safety Precautions

B Attention in use

A\ Warning

€ Do not use this device in explosive environment.
Injury or fire could otherwise result.
€ Do not perform any wiring, maintenance or inspection when the device is hot-wired.
After switching the power off, wait at least 15 minutes before performing these tasks.
Electric shock or damage could otherwise result.
€ The protective ground terminal ( e ) of the power unit should always be grounded to
the device or cabinet. The ground terminal of the motor should always be connected to
the protective ground terminal ( &) ) of the amplifier unit.
Electric shock could otherwise result.
€ Do not touch the inside of the power unit/amplifier unit.
Electric shock could otherwise result.
€ Do not damage the cable, do not apply unreasonable stress to it, do not place heavy
items on it, and do not insert it in between objects.
Electric shock could otherwise result.
€ Do not touch the rotating part of the motor during operation.
Bodily injury could otherwise result.




Safety Precautions

A\ Caution

€ Use the power unit, amplifier unit and servo motor together in the specified
combination.
Fire or damage to the device could otherwise result.
€ Only technically qualified personnel should transport, install, wire, operate, or perform
maintenance and inspection on this device.
Electric shock, injury or fire could otherwise result.
€ Do not expose the device to water, corrosive or flammable gases, or any flammable
material.
Fire or damage to the device could otherwise result.
€ Be careful of the high temperatures generated by the power unit/amplifier unit/servo
motor and the peripherals.
Burn could otherwise result.
€ Do not touch the radiation fin of the power unit/amplifier unit, the regenerative resistor,
dynamic brake resistor or the servo motor while the device is powered up, or
immediately after switching the power off, as these parts generate excessive heat.
Burn could otherwise result.
€ In terms of designing safety systems using the Safe Torque Off function, personnel
who have expertise of relevant safety standard are supposed to do that job with good
understanding of this instruction manual.
Injury or damage to the device could otherwise result.
& Please read the User Manual carefully before installation, operation, maintenance or
inspection, and perform these tasks according to the instructions.
Electric shock, injury or fire could otherwise result.
4 Do not use the power unit, amplifier unit or servo motor outside their specifications.
Electric shock, injury or damage to the device could otherwise result.
€ Regenerative resistor has instantaneous capacity. Contact our offices if the
instantaneous regenerative power could be high as the result of high-inertia moment
or high-velocity rotation.

B Storage

Q Prohibited

€ Do not store the device where it could be exposed to rain, water, toxic gases or other
liquids.
Damage to the device could otherwise result.




Safety Precautions

O Mandatory

€ Store the device where it is not exposed to direct sunlight, and within the specified
temperature and humidity ranges {- 20°C to + 65°C, below 90% RH
(non-condensing)}.

Damage to the device could otherwise result.

@ Please contact our office if the power unit/amplifier unit is to be stored for a period of 3
years or longer. The capacity of the electrolytic capacitors decreases during long-term
storage, and could cause damage to the device.

Damage to the device could otherwise result.

€ Please contact our office if the servo motor is to be stored for a period of 3 years or
longer.

Confirmations such as bearings and the brakes are necessary.

B Transportation

A\ Caution

€ When handling or moving this equipment, do not hold the device by the cables, the
motor shaft or detector portion.
Damage to the device or bodily injury could otherwise result.
€ Keep in mind that it is dangerous at the time of conveyance fif it falls and overturns.
Bodily injury could otherwise result.

O Mandatory

€ Follow the directions written on the outside box. Excess stacking could result in
collapse.
Bodily injury could otherwise result.
@ Use eyebolt of the motor only for transporting itself. Do not use for transportation of
machinery combined with the servo motor.
Damage to the device or bodily injury could otherwise result.




Safety Precautions

B Installation

A\ Caution

Do not stand on the device or place heavy objects on top of it.
Bodily injury could otherwise result.
Make sure the mounting orientation is correct.
Fire or damage to the device could otherwise result.
Do not drop this device or subject it to excessive shock of any kind.
Damage to the device could otherwise result.
Do not obstruct the air intake and exhaust vents, and keep them free of debris and
foreign matter.
Fire could otherwise result.
Consult the User Manual regarding the required distance inside the power
unit/amplifier unit disposition.
Fire or damage to the device could otherwise result.
Open the box only after checking its top and bottom location.
Bodily injury could otherwise result.
& Verify that the products correspond to the order sheet/packing list.
Injury or damage could result.
@ Take care of falling or overturning of the device during installation.
Use eyebolts of the servo motor if supplied.
Bodily injury could otherwise result.
€ |Install the device on a metal or other non-flammable support.
Fire could otherwise result.
¢ Make the collision safety device strong enough to resist the maximum output of the
system.
Bodily injury could otherwise result.

* 6 ¢ o o

*




Safety Precautions

H_ Wiring
A\ Caution
€ Wiring connections must be secure.
Bodily injury could otherwise result.
€ Wiring should be completed based on the Wiring Diagram or the User Manual.
Electric shock or fire could otherwise result.
¢ Wiring should follow electric equipment technical standards and indoor wiring
regulations.
An electrical short or fire could otherwise result.
€ Do not connect a commercial power supply to the U, V or W terminals of the servo
motor.
Fire or damage to the device could otherwise result.
@ |Install a safety device such as a breaker to prevent external wiring short-circuits.
Fire could otherwise result.
4 Do not bind or band the power cable, input/output signal cable and/or encoder cable
together or pass through the same duct or conduit.
This action will cause faulty operation.
€ Must connect a polarity of control power DC24V of power unit/amplifier unit, correctly.
€ Must add the surge absorbing diode if inductive load as relay connect to the control
signal output of the amplifier unit. Please take care of polarity of the diode that will be
cause of amplifier unit failure.
4 Do not connect DC90V or AC power to the DC24V Brake of the servo motor. Also, do
not connect AC400V to the AC200V Fan of the servo motor.
An electrical short or fire could otherwise result.
€ Please design a sequence that included braking delay time because the
surge-absorbing component for the relay of holding brake of the servo motor gives
braking delay time.
Injury or load falling could otherwise result.
O Mandatory
€ Install an external emergency stop circuit that can stop the device and cut off the power

instantaneously. Install an external protective circuit to the power unit to cut off the
power from the main circuit in the case of an alarm.

Motor runaway, bodily injury, burnout, fire and secondary damages could otherwise
result.

\Y




Safety Precautions

B Operation

A\ Caution

€ Do not perform extensive adjustments to the device as they may result in unstable
operation.
Bodily injury could otherwise result.
@ Trial runs should be performed with the motor in a fixed position, separated from the
mechanism. After verifying successful operation, install the motor on the mechanism.
Bodily injury could otherwise result.
€ The holding brake is not to be used as a safety stop for the mechanism. Install a safety
stop device on the mechanism.
Bodily injury could otherwise result.
@ In the case of an alarm, first remove the cause of the alarm, and then verify safety. Next,
reset the alarm and restart the device.
Bodily injury could otherwise result.
€ Check that input power supply voltage is keeping a specification range.
Damage to the device could otherwise result.
€ Avoid getting close to the device, as a momentary power outage could cause it to
suddenly restart (although it is designed to be safe even in the case of a sudden restart).
Bodily injury could otherwise result.
€ Do not use power unit/amplifier unit/servo motor which is defective or failed and
damaged by fire.
Injury or fire could otherwise result.
€ In the case of any irregular operation, stop the device immediately.
Electric shock, injury or fire could otherwise result.
€ When using the servo motor in vertical axis, provide safety devices to prevent falls
during the work that will cause an alarm condition.
Injury or damage could result.

Vii



Safety Precautions

Q© Prohibited

The built-in brake is intended to secure the motor; do not use it for regular control.
Damage to the brake could otherwise result.

Damage to the device could otherwise result.
Keep the motor’s encoder cables away from static electricity and high voltage.

Damage to the device could otherwise result.
Standard specification servo amplifiers have a dynamic brake resistor. Do not rotate the
motor continuously from the outside when the amplifier unit is not powered on, because
the dynamic brake resistor will heat up, and can be dangerous.

Fire or burn could otherwise result.
Absolutely do not apply voltage more than the spec to the amplifier because overvoltage
will be cause of part failure.

Damage to the device or bodily injury could otherwise result.
Avoid frequent on and off power supply.
Inner parts might get premature failure in case of repeating ON/OFF of power supply 30
times or more per day, otherwise 5 times or more per hour.

O Mandatory

*

*

Install an external emergency stop circuit that can stop the device and cut off the power
instantaneously. Install an external protective circuit to the power unit to cut off the
power from the main circuit in the case of an alarm.

Motor runaway, bodily injury, burnout, fire and secondary damages could otherwise
result.
There is no safeguard on the motor. Use an over-voltage safeguard, short-circuit
breaker, overheating safeguard, and emergency stop to ensure safe operation.

Injury or fire could otherwise result.
Operate within the specified temperature and humidity range.
Power unit/Amplifier unit

Temperature 0°C to 55°C

Humidity below 90% RH (non-condensing).
Servo Motor

Temperature 0°C to 40°C

Humidity below 90% RH (non-condensing).}

Burnout or damage to the device could otherwise result.
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Safety Precautions

W Maintenance-Inspection

A\ Caution

€ Some parts of the power unit/amplifier unit (electrolytic capacitor, cooling fan,
lithium battery for encoder, fuse and relay kinds) can deteriorate with long-term
use. Please contact our offices for replacements.
Damage to the device could otherwise result.
€ Do not touch or get close to the terminal while the device is powered up.
Electric shock could otherwise result.
€ Be careful during maintenance and inspection, as the body of the power
unit/amplifier unit becomes hot.
Burn could otherwise result.
€ Please contact your distributor or sales office if repairs are necessary.
Disassembly could render the device inoperative.
Damage to the device could otherwise result.

Q© Prohibited

€ Do not overhaul the device.
Fire or electric shock could otherwise result.
€ Do not measure the insulation resistance and the pressure resistance.
Damage to the device could otherwise result.
€ Absolutely do not unplug the connector while the device is powered up because
hot plug will give damaged by surge to component.
Electric shock or damage could otherwise result.
€ Do not remove the nameplate cover attached to the device.

B Disposal

O Mandatory

@ If the power unit, amplifier unit or the motor is no longer in use, it should be
discarded as industrial waste.
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1. Preface

1.1 Introduction

1.1.1 Product overview

Thank you for purchasing “SANMOTION R”, 200/400V AC input type multi-axis servo amplifier, RM series.
This instruction manual describes important things to notice to ensure your safety, such as specifications,
installation, wiring, operation, functions and maintenance of the system. Please make sure to read this
instruction manual before use to operate this AC servo system correctly. After reading, please keep it handy
to refer as needed.

Multi-axis servo amplifier, RM series has lineup below.

- 200V input type: Five (5) power units (7.8 to 30kW) and six (6) amplifier units (1 to 30kW).
- 400V input type: Two (2) power units (16kW, 37kW) and six (6) amplifier units (550W to 37kW).

This product corresponds to the rotary motor R series and allows using an absolute encoder and
incremental encoder as motor encoder.

For control unit, it can connect to 100Mbps high speed fieldbus EtherCAT communication and single axis
analog interface. Connectable axes number of control unit against one power unit is 5 axes maximum with
EtherCAT communication or 6 axes maximum with single axis analog interface.

1.1.2 Features of SANMOTION R multi-axis servo amplifier
RM series

1. High speed fieldbus EtherCAT interface
Smooth motion is realized by control unit with EtherCAT communication which is 100Mbps high
speed and high reliability fieldbus.
Single axis analog interface is prepared, also. It is able to share position information of encoder
between each axis and perform high accurate correct sync operation so larger output device can
drive.

2. Space-saving and flexible system composition
This is multi-axis servo amplifier which has construction of connecting single power unit and
multiple amplifier units.
It can select power unit and amplifier unit according to control unit and motor capacity in use, and
combine them. Flexible arrangement according to application, and space-saving are available.

3. Energy-saving
Regenerative power from motor is able to use as power for another axis motor.
It contributes to energy-saving of application.

1.1.3 Cautions for replacement from "QF series"
In case of replacing QF series to 400V AC input type RM series, pay attention below.

- Outline dimensions of power unit/amplifier unit are different from QF series.
Refer the section "6.8 Power unit/Amplifier unit dimensions".

- Specifications of input power is different from QF series.
Refer the section "2.3 Power unit/Amplifier ".

1-1



1.2 Instruction manual

1.2 Instruction manual

This manual outlines the specifications, installation, wiring, operations, functions, maintenance, etc. of the
AC servo amplifier “SANMOTION R”, 200/400V AC input type multi-axis servo amplifier, RM series as below.

As note, specifications, wirings selections, outline drawings and option etc are different according to input
voltage spec. Refer each description seen [200V input| and 400V input] for detail.

1.2.1 Contents

B Chapter 1 Preface
Describes product outline, model number, names of components

B Chapter 2 Specifications
Describes detailed specifications for Servo Motor, Motor Encoder, Power Unit and Amplifier
Unit.

H Chapter 3 Installation
Describes product installation procedure

B Chapter 4 Wiring
Describes how to wire the products

B Chapter 5 Selection
Describes selection method for the servo motor/regenerative resistor capacity

B Chapter 6 Appendix
Describes international standards, servo motor data sheets, dimensions and options

Note) For Operation, Maintenance and Digital operator etc., refer another instruction manuals of
each control unit.

- EtherCAT communication 4 axes-in-one control unit (Model number RM2C4H) : MO0010515
- Analog interface single axis control unit (Model number RM2C1AQ) : M0012086
- EtherCAT communication 1 axis control unit (Model number: RM3C1H) : MO0011953

1.2.2 Precautions related to these instructions

In order to fully understand the functions of this product, please read this instruction manual thoroughly
before using the product. After thoroughly reading the manual, keep it handy for reference.

Carefully and completely follow the safety instructions outlined in this manual.

Note that safety is not guaranteed for usage methods other than those specified in this manual or those
methods intended for the original product.

Permission is granted to reproduce or omit a portion of the attached figures (as abstracts) for use.

The contents of this manual may be modified without prior notice as revisions or additions are created
regarding the usage method of the product. Modifications are performed as per the revisions of this manual.

Although the manufacturer has taken all possible measures to ensure the veracity of the contents of this
manual, should you notice any error or omission, please notify the nearest branch office or head office written
in back cover.

Moreover, original text of this instruction manual is Japanese. Original text writing has priority if there is
difference between original text and the other language writing.

soejaid
L



1. Preface

1.3 lllustration of system components
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1. Preface

1.4 Model number structure
1.4.1 Servo Motor Model Number

O

O

B R motor
R2CA OO OO0 A OO

Servo motor series
R---R series
Servo motor type
1+--R1 motor 2+++R2 motor
Voltage
AA---200V AC CA---400V AC
Flange dimensions
B8---86mm 10+ --100mm 13++-130mm
18+-+-180mm 22++-220mm 28+ +-275mm
Rated output
050- - -0.55kW 075---0.75kW 100---1.0kW 120---1.2kW
150+ - -1.5kW 180---1.8kW 200--+2.0kW 250+ +2.5kW
300- - -3.0kW 350+ - - 3.5kW 400~ - -4.0kW 450~ - -4.5kW
500+ - -5.0kW 550---5.5kW 700---7.0kW 750+ --7.5kW
11K == 11kW 15K~ = - 15kW 20K- - -20kW/21kW 25K---22.5kW
30K+ - -30kW 37K+ - -37kW
Maximum rotation speed
S+ ++1000min""* B+ -+-2000min-"! L-+-3000min"!
R--+2500/3000/min-!  V---3000min""' H- - -3500/5000min-"
C--+4000min’! D--+4000/5000min" F+ - -6000min-*
Existence and spec for securing brake
X++=No brake B- - -With brake (90 VDC) C- - -With brake (24 VDC)
Encoder code
H- - -Single-turn absolute encoder
P- - -Battery backup absolute encoder
R- - -Battery-less absolute encoder
S+ - *Wire-saving incremental encoder
W- - -Resolver type battery-less absolute encoder

* Refer page 1-5, for kind of applicable motor encoder.

* P/S/W are optional so contact us.
Specification identification
00- - -Standard (Flange size 130mm or more) 03- - -Standard (Flange size 100mm or less)

Additional specification

M- - -CE mark + UL supported 0- - -With decelerator, without standards
Additional specification

None



1.4 Model humber structure

4 Absolute encoder (Standard)
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Ml gt Resolution Multi turn
Name (Code) number . Transfer method
per rotation amount

Encoder code
Single-turn absolute encoder . _ Half-duplex
(PA035S) H 131,072 (17bit) asynchronous 2.5Mbps
Battery backup absolute . . Half-duplex
encoder (PA035C) P 131,072 (17bit) | 65,536 (16bit) asynchronous 2.5Mbps
Battery-less absolute . . Half-duplex
encoder (HA035) R 131,072 (17bit) | 65,536 (16bit) asynchronous 2.5Mbps
Resolver type battery-less . . Half-duplex
absolute encoder (RA035C) W 131,072 (17bit) | 65,536 (16bit) asynchronous 2.5Mbps

*

Please contact us for the motor model number with the other encoder except above.

4 Incremental encoder (Standard

Ml gt Division number
Name (Code) number (Number of pulse)
Encoder code P
Wire-saving incremental
encoder (PP031T, PP062) S 8,000 (2,000P/R)

*

Please contact us for the motor model number with the other encoder except above.

1.4.2 Power Unit Model Number

E
1o

P A A QOO

XXX

RMS3 series
RM3 multi-axis servo system

Unit type
P+ - -Power unit

Input power supply voltage
A- - -Main circuit power: 200 VAC / Control power: 200 VAC
C- - -Main circuit power: 400 VAC / Control power: 24 VDC

Regeneration method
A- - -Resistance regeneration method, using external regenerative resistor

Rated output (Allowable total output of simultaneous driving motor)

Main circuit power input Main circuit power input
200VAC 400VAC
7R8 7.8kW 160 16kW
120 12kwW 370 37kW
160 16kW
270 30kW
370 37kW

Individual specification

(blank)- - - Standard specification

* Model numbers above are standard spec. Model number which is not listed spec in this manual
will differ. Please contact us for the detail.
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1.4.3 Amplifier Unit Model Number

RM3D A O OO0 XXX
RMS3 series
RM3 multi-axis servo system
Unit type
D- - - Amplifier unit
Input power supply voltage
A- - -Main circuit power: 280 VDC / Control power:280 VDC
C- - -Main circuit power: 560 VDC / Control power: 24 VDC
Dynamic Brake (DB) specification
A- - +Built-in DB B---Without DB
Servo amplifier capacity
Main circuit power input Main circuit power input
280V DC 560V DC

050 50A 025 25A

100 100A 050 50A

150 150A 075 75A

300 300A 150 150A

600 600A 300 300A

900 900A 600 600A

* Refer page 1-9 for servo amplifier capacity and combination motor.
Individual specification

(blank)- - - Standard specification

*

Model numbers above are standard spec. Model number which is not listed spec in this manual
will differ. Please contact us for the detail.

B Amplifier capacity (Amplifier unit model number) and Combination motor

200V inpuf

Amplifier capacit

(Amplifierpunit mogel nzmber) e
R1AA10100F
R1AA10150F
R1AA10200H
R1AA10250H
R2AAB8075F
50A (RM3DAA050) R2AAB8100F
R2AA10100F
R2AA13120D
R2AA13120L
R2AA13180H
R2AA13200L
R1AA13300F
R1AA13400H
R1AA13500H
R2AA13180D
R2AA13200D
R2AA18350L
R1AA13400F
R1AA13500F
R2AA18350D
150A (RM3DAA150) R2AA18450H
R2AA18550R
R2AA22500L
R2AA22700S

100A (RM3DAA100)




1.4 Model humber structure

200V inpu

Amplifier capacit

(Amplifierpunit mogel nL)J,mber) SERE MEIEE e MUTDer
R1AA18550H
R1AA18750L
R1AA1811KR
R1AA1815KB
300A (RM3DAA300) R2AA18550H
R2AA18750H
R2AA1811KR
R2AA2211KB
R2AA2215KB
R1AA2220KV
600A (RM3DAB600) R2AA2220KB
R2AA2830KV
900A (RM3DAB900) R2AA2837KB

Amoplifier capacit

(Amplifierpunit mocFl)eI nzmber) SO [E07 0Ll MUilaes
R1CA10150V
R2CA10075F
R2CA13050D
R2CA13120R
R2CA13180H
R2CA13200L
R1CA10200V
R1CA13300V
R2CA10100F
50A (RM3DCAO050) R2CA13120F
R2CA13180D
R2CA13200H
R2CA18350L
R2CA18350C
75A (RM3DCAOQ75) R2CA18450H
R2CA18550V
R1CA18550H
R1CA18750L
R1CA1811KR
R1CA1815KB
R2CA18550H
R2CA18750H
R2CA2211KB
R2CA2215KV
R1CA2220KV
300A (RM3DCB300) R2CA2220KV
R2CA2830KV
600A (RM3DCB600) R2CA2837KB

25A (RM3DCA025)

150A (RM3DCA150)

aoejald ‘l‘
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1.5 Part names

200V inpu

1.5.1 Power unit (RM3PAA7RS8 to 160)

No. Name/ Use

Terminal P, N---282 to 326V DC
1 Main circuit power output terminal
Provides main circuit power to amplifier unit.

CN1-1, CN1-2
2 Terminals for outputting control power
Provides control power to amplifier unit.

Connector for control unit connection (CN2)
Connects interface connector of control unit.

CHARGE LED (Red)

Lighting on when 282 to 326V DC is output.
Continues lighting during internal capacitor has
charge, even if main circuit power source turns
to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

EXT.TH

External thermal sensor connector. It connects
to thermal sensor in regenerative resistor, etc.
Alarm detects when contact become open.

Terminal r, t- - =200 to 230V AC
Connects control power source.

Terminal R, S, T-+-200 to 230V AC
Connects main circuit power source.

Grounding terminal
Connects with power source ground.

Terminal RB1, RB2
Connects regenerative resistor.

Fan motor power--+-24V DC

2 Provides fan motor power.

Unit grounding terminal
11 Connects to protective ground of 1st axis
amplifier unit.

This product is open frame type so do not touch
unit parts while power supplied (LED 1 to 3 lighting).
There is a risk of electric shock or failure.

To pick up a unit, grip a sheet metal part.



1.5 Part names

200V inpu

1.5.2 Power unit (RM3PAA270, RM3PAA370)

q [ © | B
Frmee=f h== o
0
B i 1}
99
a @ o | ]
e
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EI P |
[ _ ]
e @t 1
e =
:m;:--:‘ P [ -
é:‘..;_"m
AEE il opeeee
| ===y 01
Qs .
ﬂ
® op
9 Ey
Qo
A
q G, |
. —

No.

Name/ Use

Terminal P, N---282 to 326V DC
Main circuit power output terminal
Provides main circuit power to amplifier unit.

CN1-1, CN1-2
Terminals for outputting control power
Provides control power to amplifier unit.

Connector for control unit connection (CN2)
Connects interface connector of control unit.

CHARGE LED (Red)

Lighting on when 282 to 326V DC is output.
Continues lighting during internal capacitor has
charge, even if main circuit power source turns
to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

EXT.TH

External thermal sensor connector. It connects
to thermal sensor in regenerative resistor, etc.
Alarm detects when contact become open.

Terminal r, t--+-200 to 230V AC
Connects control power source.

Terminal R, S, T-+-200 to 230V AC
Connects main circuit power source.

Grounding terminal
Connects with power source ground.

Terminal RB1, RB2
Connects regenerative resistor.

10

Unit grounding terminal
Connects to protective ground of 1st axis
amplifier unit.

1-10

Do not touch unit parts while power supplied.
(CHARGE LED lighting)
There is a risk of electric shock or failure.
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1. Preface

1.5.3 Amplifier unit (RM3DAAO050 to 150)

5 qJ 3
TR Akl No. Name/ Use
' we- 2l Terminal P, N---282 to 326V DC
1 ———E—'-._ ﬂ-l-::'.l-a !
( _’ -v---:- l: Main circuit power input/output terminal
4 1 Inputs main circuit power provided from power

unit. And provides main circuit power to
amplifier unit.
Terminal U, V, W-+-Connects motor power line

2 by cable.
4 3 Connector for control unit connection (CN2)

Connects interface connector of control unit.
CN1-1, CN1-2
Terminals for inputting control power

4 Inputs a control power provided from power unit.
And transfers a control power to another
amplifier unit.

5 Grounding terminal

Connects with motor ground.

Protection grounding terminal

Connects with power source ground.

6 Protective ground terminal

Connects to power ground, next unit protective
ground terminals and unit grounding terminals.
Fan motor power--+-24V DC

E@:' 7 Provides fan motor power.
(RM3DAAO0S50 is not equipped.)

|

2 -1-00006. .

~ $ This product is open frame type so do not touch
™ unit parts while power supplied (CHARGE LED of power
~ unit lighting).
5 There is a risk of electric shock or failure.
To pick up a unit, grip a sheet metal part.

1-11



1.5 Part names

200V inpu

1.5.4 Amplifier unit (RM3DAA300)

CE@TUE ALA

No.

Name/ Use

Terminal P, N---282 to 326V DC

Main circuit power input/output terminal

Inputs main circuit power provided from power
unit. And provides main circuit power to
amplifier unit.

Terminal U, V, W---Connects motor power line
by cable.

Connector for control unit connection (CN2)
Connects interface connector of control unit.

CN1-1, CN1-2
Terminals for inputting control power
Inputs control power from power/amplifier unit.

Grounding terminal
Connects with motor ground.

Protection grounding terminal

Connects with power source ground.

Protective ground terminal

Connects to power ground, next unit protective
ground terminals and unit grounding terminals.

Fan motor power---24V DC
Provides fan motor power.

2 This product is open frame type so do not touch

unit parts while power supplied (CHARGE LED of power

unit lighting).
There is a risk of electric shock or failure.
To pick up a unit, grip a sheet metal part.

1-12
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200V inpu

1.5.5 Amplifier unit (RM3DAB600, RM3DAB900)

No.

Name/ Use

Terminal P, N---282 to 326V DC

Main circuit power input/output terminal

Inputs main circuit power provided from power
unit. And provides main circuit power to
amplifier unit.

Terminal U, V, W---Connects motor power line
by cable.

Connector for control unit connection (CN2)
Connects interface connector of control unit.

CN1-1, CN1-2
Terminals for inputting control power
Inputs control power from power/amplifier unit.

EXT.TH

Connector for thermal sensor of dynamic brake
resistor or servo motor cooling fan. It should be
short circuit if thermal sensor is not used.

DB1,DB2,r, t

DB1 and DB2 are terminal of dynamic brake
contact output.

r and t are terminal of built-in cooling fan power.
It should be connected to single-phase, 200 to
230 VAC.

FG
Terminal for ground line of CN2 connection
cable.

Grounding terminal
Connects with motor ground.

Protection grounding terminal
Connects with power source ground.

10

Unit grounding terminal
Connects to next unit protective ground
terminals and unit grounding terminals.

2 Do not touch unit parts while power supplied.

1-13



1.5 Part names

1.5.6 Power Unit (RM3PCA160)

No. Name/ Use
Terminal P, N---457 to 747V DC
1 Main circuit power output terminal

Provides main circuit power to amplifier unit.
Terminal R,S,T++-380 to 480V AC

1 2 Connects main circuit power source.
3 Terminal RB1, RB2
Connects regenerative resistor.
4 Connector for control unit connection (CN1)

Connects interface connector of control unit.
Charge LED---LED1 (Red)

Lighting on when 457 to 747V DC is output.

5 Continues lighting during internal capacitor has
charge, even if main circuit power source turns
to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

24V LED---LEDZ2 (Green)

5 Lighting on when 24V DC is provided.
7 5V LED---LED3 (Blue)
Lighting on when 5V DC is output.

8 Control power connector (CND)
Connects 24V DC as control power.
EXT.TH (CN10)

9 External thermal sensor connector. It connects
to thermal sensor in regenerative resistor, etc.
Alarm detects when contact become open.

10 Protection grounding terminal

Connects with power source ground.
Unit grounding terminal
11 Connects to protective ground of 1st axis
amplifier unit.
10 g 1 2 It may not have some parts depending on a spec.
This product is open frame type so do not touch unit
parts while power supplied (LED 1 to 3 lighting).
There is a risk of electric shock or failure.
To pick up a unit, grip a sheet metal part.

1-14
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1. Preface

1.5.7 Amplifier Unit (RM3PCA370)

Name/ Use

Terminal P, N---457 to 747V DC
Main circuit power input/output terminal
Provides main circuit power to amplifier unit.

Terminal R, S, T---380 to 480V AC
Provides motor power to motor with cable.

Terminal RB1, RB2
Connects regenerative resistor.

Connector for control unit connection (CN1)
Connects interface connector of control unit.

Charge LED---LED1 (Red)

Lighting on when 457 to 747V DC is output.
Continues lighting during internal capacitor has
charge, even if main circuit power source turns
to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

24V LED---LED2 (Green)
Lighting on when 24V DC is provided.

5V LED---LED3 (Blue)
Lighting on when 5V DC is output.

Control power connector (CND)
Connects 24V DC as control power.

EXT.TH

External thermal sensor connector. It connects
to thermal sensor in regenerative resistor, etc.
Alarm detects when contact become open.

10

Protection grounding terminal
Connects with power source ground.

11

Unit grounding terminal
Connects to next unit protective ground
terminals and unit grounding terminals.

2% Do not touch unit parts while power supplied.
2 10 1" (CHARGE LED lighting)
There is a risk of electric shock or failure.
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1.5 Part names

1.5.8 Amplifier Unit (RM3DCAO025 to 075)

adejald

No. Name/ Use
Terminal P, N---457 to 747V DC
Main circuit power input/output terminal

1 Inputs main circuit power from power unit. And
transfers main circuit power to next amplifier
unit.

5 Terminal U, V, W
Provides motor power to motor with cable.

3 Connector for control unit connection (CN8)
Connects interface connector of control unit.

4 Control power connector (CND)

Connects 24V DC as control power.

Charge LED---LED1 (Red)

Lighting on when 457 to 747V DC is input.

5 Continues lighting during internal capacitor has
charge, even if main circuit power source turns
to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

24V LED---LED2 (Green)

6 Lighting on when 24V DC is provided.
7 5V LED---LEDS3 (Blue)

Lighting on when 5V DC is provided via CN8.
8 Grounding terminal

Connects with motor ground.
Protection grounding terminal
Connects with power source ground.
9 Protective ground terminal
Connects to power ground, next unit protective
ground terminals and unit grounding terminals.
2 It may not have some parts depending on a spec.
6 This product is open frame type so do not touch unit
4 parts while power supplied (LED 1 to 3 lighting).
There is a risk of electric shock or failure.
To pick up a unit, grip a sheet metal part.
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1. Preface

1.5.9 Amplifier Unit (RM3DCA150)

No. Name/ Use

Terminal P, N+ --457 to 747V DC
Main circuit power input/output terminal

1 Inputs main circuit power from power unit. And
1 transfers main circuit power to next amplifier
unit.
Terminal U, V, W

2 Provides motor power to motor with cable.
3 Connector for control unit connection (CN8)
Connects interface connector of control unit.
5 4 Control power connector (CND)

Connects 24V DC as control power.

Charge LED---LED1 (Red)

Lighting on when 457 to 747V DC is input.

5 Continues lighting during internal capacitor has
charge, even if main circuit power source turns
7 to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

24\ LED---LED2 (Green)

6 Lighting on when 24V DC is provided.
7 5V LED---LED3 (Blue)

Lighting on when 5V DC is provided via CN8.
8 Grounding terminal

Connects with motor ground.
Protection grounding terminal
Connects with power source ground.
9 Protective ground terminal
Connects to power ground, next unit protective
ground terminals and unit grounding terminals.
% It may not have some parts depending on a spec.
This product is open frame type so do not touch unit
parts while power supplied (LED 1 to 3 lighting).
There is a risk of electric shock or failure.
To pick up a unit, grip a sheet metal part.
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1.5 Part names

1.5.10 Amplifier Unit (RM3DCB300, RM3DCB600)

Name/ Use

Terminal P, N--+457 to 747V DC

Main circuit power input/output terminal

Inputs main circuit power from power unit. And
transfers main circuit power to next amplifier
unit.

Terminal U, V, W
Provides motor power to motor with cable.

Connector for control unit connection (CN8)
Connects interface connector of control unit.

Control power connector (CND)
Connects 24V DC as control power.

Charge LED---LED1 (Red)

Lighting on when 457 to 747V DC is input.
Continues lighting during internal capacitor has
charge, even if main circuit power source turns
to OFF. Do not touch power terminal during
lighting. There is a risk of electric shock.

EXT.TH

Connector for thermal sensor of dynamic brake
resistor or servo motor cooling fan. It should be
short circuit if thermal sensor is not used.

DB1, DB2
DB1 and DB2 are terminal of dynamic brake
contact output.

24V LED- - -LED2 (Green)
Lighting on when 24V DC is provided.

5V LED---LED3 (Blue)
Lighting on when 5V DC is provided via CN8.

10

FG
Terminal for ground line of CN8 connection
cable.

11

Grounding terminal
Connects with motor ground.

12

Protection grounding terminal
Connects with power source ground.

13

Unit grounding terminal
Connects to next unit protective ground
terminals and unit grounding terminals.

1-18

Do not touch unit parts while power supplied.
(CHARGE LED of power unit lighting)
There is a risk of electric shock or failure.

adejald



1. Preface

1.5.9 Servo motor

200V inpu

B R1 servo motor 100mm sq. 1.0 to 2.5kW, 130mm sq. 3 to 5kW,

Shaft

R2 servo motor 130mm sq. 1.2k to 2kW, 180mm sq. 3.5 to 5.5kW (R-winding)

R1AA10100A 0O
R1AA10150A 0
R1AA10200A 0
R1AA10250A 0
R1AA13300A 0
R1AA13400A 0
R1AA13500A 0
R2AA13120A 0<%
R2AA13180A0<
R2AA13200A 0
R2AA18350A0<
R2AA18450A 0
R2AA18550RO<

Frame

Brake

Encoder

I}
Shaft

1 |[B

S

b

W 1

—— [

|
Encoder connector

Flange [Q

Connector for servo motor power, brake and ground

R1 servo motor 180mm sq. 5.5 to 15kW

R1AA18550 A1<>
R1AA18750A 1< Frame Brake
R1AA1811KA OO . . Fan motor
R1AA1815KA OO : | Encoder
I I I I
1 | | 1
1 1
|
(Il
[
i S—
)

! 2]

- © U |

| 1

| [

1
Flange : ! 1 \\\
7/ 1 1 ~
P 1 || Fan connector
I
.7 ! Encoder connector
d
1

/ Brake connector
Connector for servo motor power and ground
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1.5 Part names

200V inpu

B R1 servo motor 220mm sq. 21kW

R1AA2220KAXO
Fra_me
: Fan motor
| Enc_oder "
1 I |
I I |
H U ! ;
) : I
B
Shaft ——-- :) T ] iEl
o
D) ' /
‘ T
! © © m ’ ﬁ
I
I
| |—u| u|
Flange

Motor power line exit Terminal block for servo motor power
\\ //
I N { /
\ 4
— ~ [5 "2 )
/
= N ——
] . N 1O
2 O
— o
= | §
- ]
— 4

A Y

Servo motor ground terminal
Fan connector

Encoder connector

1-20
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1. Preface

200V inpu

B R2 servo motor 80mm sq. 0.75kW to 1.0kW, 100mm sq. 1.0kW

R2AAB8075A O Frame Brake Encoder
R2AAB8100A <O I I !
R2AA10100A 0 : : .
|
| ] ] ]
! ! 3
Shaft —==--. - - - - - - L
=il
i g
| n
| ( Ef ? i@E _ _
|
I
Flange
e 1 :
R4 < 1 \\\
. s ‘< II \\
e g N
’ 1 \
Servo motor power cable Brake cable Encoder cable
B R2 servo motor 180mm sq. 5.5 (H-winding) to 7.5kW
R2AA18550H< Frame Brake
R2AA18750A 0 i i
: : Encoder
I I I
T T I
— |
|
I
¥
Shaft - ----. |
o :
| 1
| |
O T -
| I
| 1 |
Flange 1 Encoder connector

I
: Brake connector

I
Connector for servo motor power and ground
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1.5 Part names

200V inpu

B R2 servo motor 180mm sq. 11kW

R2AA1811KA OO
Frame Brake Encoder
: : ' Fan motor
I I : I
I I I I
I I | I
[ } } T 1
1 |
&) ¥ \
Shaft  -----. — > Z
[ 3 i
= N
1
1 © g
: \ N
Flange , \ \\\

/
/
/
/

/
Connector for servo motor power and ground

1

\
\ Fan connector
\

Encoder connector

Brake connector

Brake

Encoder

B R2 servo motor 220mm sq. SkW Frame
R2AA22500A < :
I
I
1
Shaft ——---. (G

g

Flange

-y

Encoder connector

Connector for servo motor power, brake and ground

1-22
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1. Preface

B R2 servo motor 220mm sq. 7 to 15kW

Frame Brake

R2AA22700A 0
R2AA2211KA OO

R2AA2215KA OO Enc_oder

|
1
I
I
© T '
i |
: 1
[
I

]

|

I
| Brake connector

Connector for servo motor power and ground

Flange
9 Encoder connector
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1.5 Part names

200V inpu

R2 servo motor 220mm sq. 20kW

Fan motor
|

B

R2AA2220KA OO
Frame
|
|
|
|
° @
Shaft ---———
5@
o @H
! |
: [
Flange -
Motor power line exit
‘\
\ SN
MC)

Encoder connector
1

\

—
—
nll
=g

ofolo

~ U
=

I B —,
— 1
{©) 1
1
!
Servo motor ground terminal

1-24

Brake connector

1

\
\
\
1

1
Connector
for fan and thermostat
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1. Preface

B R2 servo motor 280mm sq. 30kW

R2AA2830KVO<

Line exit of motor power, thermostat

, and fan power
Fan motor ground terminal .

! Servo motor
ground terminal
'

~ < .Terminal block
—° of fan motor
N and brake

d
e
4

N s .
R s~ Encoder cable exit
Servo motor power terminal block ~ Encoder connector  ~

N
N
N

Thermostat connector

Frame

/

/ \
/ \
h \
\ '
\ |

- = = Fan motor
Shaft ---|C—— ] L =}
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1.5 Part names

200V inpu

B R2 servo motor 280mm sq. 37kW

soejaid
L

R2AA2837KAXO

Encoder connector

Thermostat
-~ connector

v Linde exit of
Servo motor,
+ Thermostat,

'l And fan power

N

‘Terminal block
of fan motor

Servo motor power Servo motor
terminal block ground terminal
Frame o = o

r = = Fan motor

Shaft - == ) = ||

3 AL
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1. Preface

B R1 servo motor
100mm sq. 1.5 to 2.0kW, 130mm sq. 3.0kW

R1CA10150A 0
R1CA10200A 0
R1CA13300A 0O

B R2 servo motor
100mm sq. 0.75 to 1.0kW, 130mm sq. 0.55 to 2.0kW,
180mm sq. 3.5 to 5.5kW

R2CA10075A 0
R2CA10100A 00
R2CA13050A 0
R2CA13120A0<$
R2CA13180A O
R2CA13200A 0
R2CA18350A O
R2CA18450A 0
R2CA18550A O Frame Brake
" I Encoder
| | i
: ! !
— | | |
|
— |Ip
Shaft - ----. )
e
i T
! I
: Encoder connector
|

Flange

-

Connector for servo motor power, brake and ground
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1.5 Part names

B R1 servo motor

180mm sq. 5.5 to 15kW Frame Brake
: : Fan motor
R1CA18550A 0O | I Encoder |
R1CA18750A 0 : : ' 1
R1CA1811KA OO I ] I :
R1CA1815KA OO : I
-

I

Shaft -5

(ﬂ‘:
i
=

Flange ; ! AN
/7 1 A
P 1 | Fan connector
Vs I
R 1 Encoder connector
1
Y

4

Brake connector
Connector for servo motor power and ground

B R2 servo motor
180mm sq. 7.5kW, 220mm sq.11 to 15kW

R2CA18750A0< Frame Brake
R2CA2211IKA OO | |
R2CA2215KA OO : | Encoder
1 1 1
] ] 1
—— 1
1
1
i
Shaft ~ ———--—- >

[T

© T =

1 |
Flange : Encoder connector

I
]
, Brake connector

|
Connector for servo motor power and ground

1-28
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1. Preface

H R1 servo motor 220mm sq. 21kW

R1CA2220KAXO
Frame
: Fan motor
| Enc_oder "
I I |
I I |
- : :
) o
I
Shaft - — - - :) 1 ] igl
-
2 1T
\ TTF —
! © © m T
I
I
| il J
Flange

Line exit of motor power Servo motor power terminal block
/
_ \\\ C v
|| — _ N4
/
= =l
| " a e 9
2 ©
— O
= | 5§
- []
— V4

A Y

/
Connector for servo motor power

and ground Fan connector

Encoder connector
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1.5 Part names

Shaft

B R2 servo motor
280mm sq. 30kW

R2CA2830KvVO<O

Line exit of motor, brake, thermostat

Fan motor ground terminal and fan power

Servo motor
ground terminal

~

~~  Terminal block
* of fan motor
~ and brake

~ \
. Encoder cable exit

Servo motor power  Encoder connector AR

terminal block N
N\
AN

Thermostat connector

Frame

/ \
/ \
/ \
' \
\ '
\ 1
\ /
\, L/

N L

D - = = Fan motor

f 1/

Flange

1-30
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1. Preface

B R2 servo motor
280mm sq. 37kW

R2CA2837KAXO

Encoder connector

Thermostat connector

-

X
Tor]

Servo motor power

terminal block

Frame

Line exit of
motor power,
+ thermostat
7
ll* and fan power

N

‘Terminal block
of fan motor

Servo motor
ground terminal

D

Shaft --- )

3 AL

1-31
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2

-
Specifications

In this chapter, specifications of servo motor, power unit and amplifier unit are explained.
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2. Specifications

2.1 Servo motor

2.1.1 General specifications

Series name R2, R1
Time rating Continuous
Insulation class F

Voltage/Dielectric strength | 1,500V AC, 1 minute for 200V AC input type,
2,000V AC, 1 minute for 400V AC input type

Insulation resistance 500V DC, greater than 10MQ

Protection method Totally Enclosed, Non-Ventilated

IP65 or 67 for the motor of flange size 100 mm sq. or less,
IP65 for the motor of flange size 130 mm sq. or over
However, except for axial penetration part and cable tip part

Qil Sealing Motor flange size 100 or less: No oil seal as standard (optionally available.)
(Exceptionally 100 mm sq. flange R1 motors have oil seal.)
Motor flange size 130 or over: With oil seal

Ambient temperature 0 to +40°C

Storage temperature -20 to +65°C

Ambient humidity 20 to 90% (without condensation)
Vibration classification V15

Excitation method Permanent magnet type
Installation method Flange mount

* Also there is the motor applying IP67 as option.
Please contact our sales for detail.

2.1.2 Exterior dimensions/ specifications/ mass
Refer to “6.3 Servo motor dimensions 200V input|” , “ 6.4 Servo motor dimensions
Refer to “6.5 Servo motor data sheet [200V input|” , “ 6.6 Servo motor data sheet
2.1.3 Mechanical specifications/ mechanical strength/ working
daccuracy
B Vibration resistance
Install the servo motor horizontally (shown in the figure below), so when vibration occurs in
any of three (3) directions (up/down, backward/forward, left/right) the motor will withstand

vibration acceleration up to 24.5m/s?.
Exceptionally for 100 and 130mm flange size R1 motor, 49m/s? in rotating and 24.5m/s? at

stop. T

Up/down

“7 From side to side
<+— Forward/backward —» ...

Horizontal direction

W Vibration classification
The vibration classification of the servo motor is V15 or less at maximum rotation speed for a
single servo motor unit and is measured as indicated in the figure below.

Vibration measurement position

o
241 :‘L




2.1 Servo motor

B Shock resistance

Install the shaft of servo motor in a horizontal direction (shown in the figure below). This shaft
should withstand shock acceleration up to 98m/s? (when shock is applied in an
upward/downward direction) for two (2) times. However, since a precision motor encoder is
fixed to the counter-load side of the flange, any shock applied to the shaft may cause damage
to the motor encoder. Therefore, try to avoid shock to the shaft under any circumstances.

<«+— Horizontal direction —» ___[——_]

B Mechanical strength

_"

f

Up/down

!

| I—

The axis strength of the servo motor can withstand peak torque at stall.

B Working accuracy

The following table shows the accuracy and precision of the servo motor output shaft
(Total Indicator Reading) of the parts surrounding the shaft.

ltems

T.I. R

Reference Figure

Vibration of output shaft
terminal: a

0.02

Eccentricity of external
diameter of flange on
output shaft M:

0.06 (86 or less)

0.08 (100 or over)

Perpendicularity of flange
face to output shaft M: y

0.07 (86 or less)

0.08 (100 or over)

danl

* Number in parentheses are flange size of motor.

2.1.4 Oil seal type

S-Type oil seal (as shown in the table below) is fixed to the output shaft of the servo motor.
This oil seal is produced by NOK Corporation, or equivalent.
Please contact us for replacement of this oil seal.

Servo motor model number Oil seal type
R1O0A100000 Standard: Double Lip seal type
R10A130000 Standard: S-Type
R10A180000 Standard: S-Type
R1AA220000 Standard: S-Type
R2AAC1I8O0O0OMO Standard: N/A, Optional: S-Type
R20A100000 Standard: N/A, Optional: S-Type
R2O0A130000 Standard: Double Lip seal type
R20OA180000 Standard: S-Type
R20A220000 Standard: S-Type
R20A280000 Standard: S-Type

* Please contact us for specifications of the other model number above.

suoljeolyoads
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2. Specifications
2.1.5 Holding brake

An optional Holding Brake is available for the servo motor. Since the primary use of this brake is
for holding, it should never be used for braking, except in emergency situations.

B Surge-absorbing element

Must connect surge-absorbing element such as varistor or diode, to between holding brake
terminals, for suppressing surge noise which occurs at holding brake excitation turn off.
Please note, the braking delay time will differ depending on used servo motor and
surge-absorbing element, as see table below.

Holding brake control

Brake excitation shall be controlled by using holding brake excitation signal from amplifier unit.
In use of this signal, set suitable value to "Delay Time of Releasing Holding Brake
[BOFFDLY]" and "Delay Time of Engaging Holding Brake [BONDLY]" by seeing the time in the
table below as reference.

Refer the instruction manuals of each control board, for detail.

In use of the signal from other device for holding brake excitation control, also refer the time in
the table below.

The values in table below do not include an operation delay time such as relay.
Release delay time is same for varistor and diode.

Servo motor model Static friction Relea_se delay Braking delay time
number torque time ms
N-m ms Varistor Diode

R1AA10100F
R1O0A1015000
R10A1020001 9.3 100 30 140
R100A10250H
R1O0A133000 12
R1AA1340001

R1 R1AA135000] 16 150 50 300
R1C0A18550H 549
R1A18750L | 300 140 400
R10A1811KR 75
R1C0A1815KB 120 60 600
R100A2220KV Without holding brake

* Please contact us for specifications of the other model number above.
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2.1 Servo motor

suoljeolyoads
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Servo motor model Static friction Relea_se delay Braking delay time
number torque time ms
N-m ms Varistor Diode

R2[JAB8075]
R2[JAB81001
R2[1A1007501 3.92 40 20 200
R2[JA101001
R2[0A1305000 3.50 120
R2[0A131200
R2[0A131800 9.0 100 30 130
R2[0A132000 12.0 140
R2[1A183500] 22.0 120 50 150
R2[1A184500] 32.0 150

R2 R2[1A185500] 42.0 150 60 250
R2[JA1875001 54.9
R20A1811KO 100 300 140 400
R2[0A2250001 42 150 60 250
R2[0A2270001
R2O0A2211KO 90 300 140 400
R2[0A2215KO
R2[1A2220K[] 170 250 — 350
R2[1A2830K[] 191.2 600 — 600
R2[JA2837K[] Without holding brake

B Measurement of release delay time and braking delay time
The value of release delay time and braking delay time are measured by the circuit below.

€ Varistor-used circuit

X °°F |
oc2ev e 7
% skl N
Varistor

& Diode-used circuit

R ° o | |
DC24V oo &
- sob ) |
Diode

Exciting
voltage — 3 Boc
Exciting Y T \
current 100% _: : :100%
Holding NN\ NN\
torque s <>

Release delay time  Braking delay time



2. Specifications

2.2 Motor encoder

2.2.1 Absolute encoder

B Absolute encoder specifications

Motor model Resolution Multi turn part
Name (code) number per rotation amount Transfer method
Encoder code (Single turn) (Multi turn)
. Half duplex
(Sgg%gétg;” Elbeell amezelay H 131,072 (17bit) - asynchronous
2.5Mbps / 4Mbps
Half duplex
BRIl DEEh El0EsliD P 131,072 (17bit) | 65,536 (16bit) | asynchronous
encoder (PA035C) 2 5Mbps / 4Mbps
Battery-less absolute Half duplex
R 131,072 (17bit) 65,536 (16bit) | asynchronous
encoder (HA035) 2 5Mbps / 4Mbps
Resolver type battery-less Half duplex
w 131,072 (17bit) 65,536 (16bit) | asynchronous
absolute encoder (RA035C) 2 5Mbps / 4Mbps

B Relation between servo motor rotation direction and absolute position data (PS data)
See below the relation between servo motor rotation direction and absolute position data (PS

data).

Servo motor rotation direction: CCW

Servo motor rotation direction: CW

Position signal output (PS data): Increase

Position signal output (PS data): Decrease

* PS data can be confirmed by “ABSPS” of “Monitor function”. Refer the instruction manuals of
each control board, for detail.
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2.2.2 Incremental encoder specifications

B Wire-saving incremental encoder
Model Resolution Applicable
motor flange size
PP062 1000/2000/2048/4096/5000/6000/8192/10000 P/R 100mm sq. or more
Model number example: R2-series 100mm sq., 750W-model
R2CA10075FXS00

B Servo motor rotation direction and encoder signal phase
Motor rotation direction and motor encoder signal phases are related as follows:

Phase A |

H: :_ 900

Phase B |
Phase Z | {

Phase B is 90° ahead of Phase A.

Phase A

90°

Phase B
Phase Z | t

Phase B is 90° behind of Phase A.

Servo motor rotation: CCW

* When Z-Phase is at high level, both Phases A and B cross the low level once every rotation.

2.2.3 Battery specification

Model: ER3VLY (produced by Toshiba Lifestyle Products & Services Corporation)
Voltage: 3.6V

2-6

2.2 Motor encoder
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2. Specifications

2.3 Power unit/Amplifier unit
2.3.1 Power unit

200V inpu

B General specifications

Power unit model number RM3PAA7R8 | RM3PAA120 | RM3PAA160 | RM3PAA270 | RM3PAA370
Main Circuit Power Note 1) | Three-phase, 200 to 230V AC +10 to -15%, 50/60Hz+3Hz
Control power Note 1) Single-phase, 200 to 230V AC +10 to -15%, 50/60Hz+3Hz
Rated output capacity (main circuit) 7.8kW 12kW 16kW 30kW 37kW
. . 6.5 ohm 5.0 ohm 3.3 ohm 2.5 0hm 1.3 ohm
Regenerative resistor allowed value
or more or more or more or more or more
Ambient temperature | 0 to 55°C
Storage temperature | -20 to +65°C
Operation/ Below 90%RH (no condensation)
Environment | Storage humidity
Elevation Below 1000m
Vibration 4.9m/s?
Shock 19.6m/s?
Structure Built-in tray type power supply
Cooling fan motor Built in fan: 1 Note 2) Builtinfan: 1 Note 3)
: : 150 x 460 x| 200 x 460 x
External dimensions (WxHxD) 154 x 460 x 150 mm 294 mm 305 mm
Mass 5.6 kg 5.3 kg | 5.3 kg 12.0 kg 17.4 kg

Note 1) Power source voltage should be within the specified range.
Specified power supply range: Main circuit power/ Control power 170 to 253V AC
Moreover, Overvoltage Category of servo amplifier is 11l (EN61800-5-1).

Note 2) It should be provided a fan motor power: 21.6 to 26.4V DC (dissipation current 0.1A).

Note 3) Power supply is not required.

B Built-in functions

Regenerative overload, External error, In-rush protection resistor overheat,
Protection functions Over voltage, Main circuit power low voltage, Main circuit power supply
open phase, Control power supply low voltage.

Regeneration process
circuit

Built-in (Regenerative resistor is attached externally)
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B General specifications

2.2 Motor encoder

Power unit model number RM3PCA160 | RM3PCA370

Main Circuit Power Note 1) | Three-phase, 380 to 480V AC +10 to -15%, 50/60Hz+3Hz

Control power Note 1) 24V DC *=15%

Rated output capacity (main circuit) | 16kW 37kW
Regenerative resistor allowed value | 13.3 ohm or more 4.7 ohm or more
Ambient temperature | 0 to 55°C
Storage temperature | -20 to +65°C
Operation/ Below 90%RH (no condensation)
Environment| Storage humidity
Elevation Below 1000m
Vibration 4.9m/s?
Shock 19.6m/s?

Structure Built-in tray type power supply
Speed controlled fan Speed controlled fan
Cooling fan motor (Hi/Lo, 2 stages) Note 2) (Hi/Lo, 2 stages) Note 3)
Built in fan: 2 Built in fan: 3
External dimensions (WxHxD) 184 x 380 x 168 mm 180 x 380 x 295 mm
Mass 5.2 kg 16.0 kg

Note 1) Power source voltage should be within the specified range.
Specified power supply range Main circuit power: 323 to 528V AC
Control power: 21.6 to 26.4V DC
Moreover, Overvoltage Category of servo amplifier is Ill (EN61800-5-1). So, use a DC
power supply with reinforced insulation, for 24VDC control power and DC power of
interface.
Note 2) Rotation speed changes due to unit internal temperature.
Hi: high speed rotation, more than 30°C.
Lo: low speed rotation, 30°C or less.
Note 3) Rotation speed changes due to unit internal temperature.
Hi: high speed rotation, more than 47°C.
Lo: low speed rotation, 43°C or less.

B Built-in functions

Regenerative overload, External error, In-rush protection resistor overheat,
Over voltage, Main circuit power low voltage, Main circuit power supply
open phase, Control power supply low voltage.

Protection functions

Regeneration process

o Built-in (Regenerative resistor is attached externally)
circuit

2-8

suoneoloads

4




2. Specifications

2.3.2 Amplifier unit

00V inpu

N

B General specifications

Amplifier unit RM3DAA | RM3DAA | RM3DAA | RM3DAA | RM3DAB | RM3DAB
model number 050 100 150 300 600 900
Main Circuit Power Note 1) | 282 to 326V DC +10 to -15%
Control power Note 1) 282 to 326V DC +10 to -15%
Ambient temperature | 0 to 55°C
Storage temperature | -20 to +65°C
Operation/ Below 90%RH (no condensation)
Environment| Storage humidity
Elevation Below 1000m
Vibration 4.9m/s?
Shock 19.6m/s?
Structure Separate tray type power supply
- . Built in Built in
Cooling fan motor None Bu"’\}(')?efgl;' 1 Bu"’\}(')?efgl;' 2 fan: 2 fan: 5
Note 3) Note 3)
. . 124 x 460 164 x 460 | 260 x 460 | 450 x 460
External dimensions (WxHxD) % 173 mm 124 x 460 x 182 mm | _ 192 mm | x 294 mm | x 305 mm
Mass 4.1 kg 4.2 kg 4.4 kg 6.6 kg 20.2 kg 38.3 kg

Note 1) Power source voltage should be within the specified range.
Specified power supply range: Main circuit power/ Control power 240 to 358V DC
Moreover, Overvoltage Category of servo amplifier is Il (EN61800-5-1).

Note 2) It should be provided a fan motor power: 21.6 to 26.4V DC (dissipation current 0.1A)
per 1.

Note 3) Power supply is not required.

B Built-in functions

Over current, Current detection error, Overload, Overheat error, Dynamic
brake resistor overheat, Encoder error, Over velocity, Velocity control error,

Protection functions

Velocity feedback error, Position deviation excess, Position command pulse
error, Built-in memory error, Parameter error

Regeneration process

circuit

RM3DAAO050 to 300: Built in.
RM3DABG00: Not built in.




2.2 Motor encoder

B General specifications

Amplifier unit model number

RM3DCA025 | RM3DCA050| RM3DCA075 | RM3DCA150

Main Circuit Power Note 1)

537 to 679V DC +10 to -15%

Control power Note 1) 24V DC *=15%

Ambient temperature | 0 to 55°C

Storage temperature | -20 to +65°C

Operation/ Below 90%RH (no condensation)
Environment | Storage humidity

Elevation Below 1000m

Vibration 4.9m/s?

Shock 19.6m/s?

Structure Separate tray type power supply
Speed controlled fan (SI-‘I)i(/ali? zogtgoii(; fan
Cooling fan motor None (Hi/Lo, 2 stages) Note 2) ’ gNote 2)
Built in fan: 1 o )
Built in fan: 2
External dimensions (WxHxD) 154 x 380 x 142 | 154 x 380 x 147| 154 x 380 x 166 194 x 380 x 168
mm mm mm mm
Mass 3.4 kg 3.9 kg 4.3 kg 6.1 kg

Note 1) Power source voltage should be within the specified range.

Specified power supply range

Main circuit power: DC457 to 747V
Control power: DC20.4V to DC27.6V

Moreover, Overvoltage Category of servo amplifier is Ill (EN61800-5-1). So, use a DC
power supply with reinforced insulation, for 24VDC control power and DC power of

interface.

Note 2) Rotation speed changes due to unit internal temperature.
Hi: high speed rotation, more than 30°C.
Lo: low speed rotation, 30°C or less.

B Built-in functions

Over current, Current detection error, Overload, Overheat error, Dynamic brake

Protection functions

resistor overheat, Encoder error, Over speed, Speed control error, Speed
feedback error, Excessive position deviation, Position command pulse error,
Built-in memory error, Parameter error.

Dynamic brake circuit

RM3DCAQ25 to 150: Built -in
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2. Specifications

B General specifications

Amplifier unit model number RM3DCB300 | RM3DCB600
Main Circuit Power Note 1) | 537 to 679V DC +10 to -15%
Control power Note 1) 24V DC *=15%
Ambient temperature | 0 to 55°C
Storage temperature | -20 to +65°C
Operation/ Below 90%RH (no condensation)
Environment| Storage humidity
Elevation Below 1000m
Vibration 4.9m/s?
Shock 19.6m/s?
Structure Separate tray type power supply
Speed controlled fan Speed controlled fan
Cooling fan motor (Hi/Lo, 2 stages) Note 2) (Hi/Lo, 2 stages) Note 2)
Built in fan: 3 Built in fan: 4
External dimensions (WxHxD) 250 x 380 x 295 mm
Mass 20.0 kg | 21.0 kg
Note 1) Power source voltage should be within the specified range.
Specified power supply range Main circuit power: DC457 to 747V

Control power: DC20.4V to DC27.6V
Moreover, Overvoltage Category of servo amplifier is Ill (EN61800-5-1). So, use a DC
power supply with reinforced insulation, for 24VDC control power and DC power of
interface.
Note 2) Rotation speed changes due to unit internal temperature.
Hi: high speed rotation, more than 46°C.
Lo: low speed rotation, 41°C or less.

B Built-in functions

Over current, Current detection error, Overload, Overheat error, Dynamic brake
resistor overheat, Encoder error, Over speed, Speed control error, Speed
feedback error, Excessive position deviation, Position command pulse error,
Built-in memory error, Parameter error.

Protection functions

Dynamic brake circuit RM3DCB300, RM3DCB600: Not built -in
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2.4 Power supply calorific value

2.4 Power supply, calorific value

2.4.1 Main circuit power supply capacity, control power supply
capacity

200V inpu

B Power unit

Power unit Rated output pol\a/?el?ccellr;:clz:ty Coz;r;;g?;ver Built-in cooling fan motor
model number (kW) (kVA) (VA) (VA)
RM3PAA7R8 7.8 13
RM3PAA120 12 20 6
RM3PAA160 16 27 240
RM3PAA270 30 46 —
RM3PAA370 37 64 —

* Main circuit power capacities above are the value at power unit rated output operation.
* Control power capacity above is in condition with control unit connection of 5 axes RM3C1H
(single axis EtherCAT communication).

W Amplifier unit (Built-in cooling fan motor)

Power unit Built-in cooling fan motor
model number (VA)
RM3DAA050 —
RM3DAA100 3
RM3DAA150 3
RM3DAA300 6

B Power unit

. Total rated output of L
Power unit Main circuit power Control power
servo motor . .
model number (kW) capacity (kVA) capacity (W)
Upto 2.0 3.7
20t05.5 10.3
RM3PCA160 5.5 0 11.0 20.0 100
Up to 16.0 28.2
Up t0 30.0 44.0
RM3PCA370 Up to 37.0 540 110

* Main circuit power capacities above are total value of combination motors rated output.

* Control power capacity above is in condition with control unit connection of 5 axes (maximum
allowed connection) RM3C1H (single axis EtherCAT communication) and a maximum rotation of
fan.

B Amplifier unit

Amplifier unit Control power capacity
model number (W)
RM3DCA025 10
RM3DCA050 18
RM3DCAQ75 18
RM3DCA150 32
RM3DCB300 55
RM3DCB600 67

* Control power capacities above are in condition of a maximum rotation of fan.
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2. Specifications

2.4.2 Inrush current/Leakage current

200V inpu

B Inrush current

_ Unit model .Control circuit _ Main circuit
Unit name (Maximum value between | (Maximum value between
number : X
1ms after input) 1.2 seconds after input)

RM3PAA7RS8 40A(0-P) 18A(0-P)
. RM3PAA120 40A(0-P) 18A(0-P)
s “”t')t model I RM3PAA160 40A(0-P) 18A(0-P)
number RM3PAA270 40A(0-P) 72A(0-P)
RM3PAA370 40A(0-P) 72A(0-P)

Inrush current value of control circuit is in the condition of ordinary temperature and 200V
AC input voltage.

Inrush current prevention circuit of control power uses thermistor. It may occur an inrush
current higher than table above when thermistor temperature is high such as following:
turns on power soon after turn off, repeats turn on/off power in short time, or into high
ambient temperature etc.

Inrush current value of main circuit is in the condition of ordinary temperature and 230V
AC input voltage.

B Leakage current

Unit name Unit model number Elizefils el gqrrent per gy
(for amplifier unit)

RM3PAA7R8 12 mA or less
RM3PAA120 12 mA or less

Power unit RM3PAA160 12 mAor less
RM3PAA270 12 mA or less
RM3PAA370 12 mA or less
RM3DAA050 2 mAor less
RM3DAA100 2 mAorless

Amplifier unit RM3DAA150 2 mAorless

RM3DAA300 3 mAor less
RM3DAB600 5 mAor less
RM3DAB900 10 mA or less

Leakage current value above is measured by leak checker which has set 700 Hz filter.

While using amplifier units multiple, leakage current from each amplifier unit should be
integrated.

These values are applicable when a tough rubber sheath cable of 2 meter is used as a power line.
In the case of a shorter or longer cable length, values of the above table should be selected as
closely as possible.

The machine should be grounded so that dangerous voltage does not occur at the main part of
the machine, such as the operation panel, etc., during a period of emergency leakage current.
(C-class or greater grounding is recommended.)

Please use an earth leakage circuit breaker which is allowing high harmonics because normal
earth leakage circuit breaker or earth leakage protection relay might malfunction by flow of a high
harmonics leakage current of ground floating capacitance of servo motor winding, power cable or
servo amplifier.
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2.4 Power supply calorific value

B Inrush current

_ Unit model .Control circuit _ Main circuit
Unit name (Maximum value between | (Maximum value between
number : X
1ms after input) 1.2 seconds after input)
Power unit RM3PCA160 72A (0-P)
RM3PCA370 143A (0-P)
RM3DCA025
59A (0-P
Amplifier unit RM3DCA050 o) —
RM3DCAOQ75
RM3DCA150

* Inrush current value of control circuit is in the condition of ordinary temperature and 27.6VDC

input voltage.

* Inrush current value of main circuit is in the condition of ordinary temperature and 480VAC input

voltage.

B Leakage current

Unit name Ll Eet) Electric leakage current
number
Power unit RM3PCA160 2.0 mAorless
RM3PCA370 3.5mAorless
RM3DCA025 2.0 mAorless
RM3DCA050 2.0 mAorless
Amplifier unit RM3DCAQ75 2.0 mAorless
RM3DCA150 3.0 mAorless
RM3DCB300 6 mA or less
RM3DCB600 10 mA or less

suoneoyosds

4

Leakage current value above is measured with star-connection three-phase four-wire system, by
leak checker which has set 700 Hz filter.

While using amplifier units multiple, leakage current from each amplifier unit should be
integrated.

These values are applicable when a tough rubber sheath cable of 2 meter is used as a power line.
In the case of a shorter or longer cable length, values of the above table should be selected as
closely as possible.

The machine should be grounded so that dangerous voltage does not occur at the main part of
the machine, such as the operation panel, etc., during a period of emergency leakage current.
(C-class or greater grounding is recommended.)

Please use an earth leakage circuit breaker which is allowing high harmonics because normal
earth leakage circuit breaker or earth leakage protection relay might malfunction by flow of a high
harmonics leakage current of ground floating capacitance of servo motor winding, power cable or
servo amplifier.
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2. Specifications

2.4.3 Calorific value

200V inpu

B Power unit

. Power unit
Power unit oo
total calorific value

model number
(W)
RM3PAA7R8 79
RM3PAA120 123
RM3PAA160 171
RM3PAA270 307
RM3PAA370 532

* Calorific values above exclude calorific value of regenerative resistor.

B Amplifier unit

Amplifier unit Servo motor Amplifier unit total calorific
model number model number value (W)
R1AA10100F 41
R1AA10150F 44
R1AA10200H 41
R1AA10250H 48
R2AAB8075F 26
RM3DAA050 R2AAB8100F 33
R2AA10100F 31
R2AA13120D 48
R2AA13120L 41
R2AA13180H 58
R2AA13200L 58
R1AA13300F 98
R1AA13400H 100
R1AA13500H 112
RM3DAA100 R2AA13180D 88
R2AA13200D 81
R2AA18350L 107
R1AA13400F 106
R1AA13500F 125
R2AA18350D 99
RM3DAA150 R2AA18450H 108
R2AA18550R 143
R2AA22500L 100
R2AA22700S 153
R1AA18550H 210
R1AA18750L 246
R1AA1811KR 250
R1AA1815KB 273
RM3DAA300 R2AA18550H 210
R2AA18750H 233
R2AA1811KR 281
R2AA2211KB 273
R2AA2215KB 300
R1AA2220KV 455
RM3DAB600 R2AA2220KB 527
R2AA2830KV 527
RM3DAB900 R2AA2837KB 714

* Calorific values above are the condition of rated motor output operation.
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2.4 Power supply calorific value

B Power unit

Power unit Servo motor Power unit

model number total rated output total calorific value

(kW) (W)

Up to 2.0 96

2.0t05.5 140

RM3PCA160 20055 140

Up to 16.0 214

Up to 30.0 329

RM3PCA370 T 329

* Calorific values above exclude calorific value of regenerative resistor.

B Amplifier unit

Amplifier unit

Servo motor

Amplifier unit total calorific

model number model number value (W)
R1CA10150V 66
R2CA10075F 49
R2CA13050D 50
RM3DCA025 R2CA13120R 55
R2CA13180H 70
R2CA13200L 68
R1CA10200V 90
R1CA13300V 117
R2CA10100F 83
RM3DCA050 R2CA13120F 104
R2CA13180D 134
R2CA13200H 109
R2CA18350L 127
R2CA18350C 150
RM3DCAOQ75 R2CA18450H 163
R2CA18550V 182
R1CA18550H 245
R1CA18750L 263
R1CA1811KR 286
R1CA1815KB 309
RM3DCA150 R2CA18550H 250
R2CA18750H 286
R2CA2211KB 328
R2CA2215KV 346
RM3DCB300 R1CA2220KV 411
R2CA2220KB 500
R2CA2830KV 488
RM3DCB600 R2CA2837KV 839

* Calorific values above are the condition of rated motor output operation.
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2. Specifications

2.5 Operation pattern

2.5.1 Time of acceleration and deceleration, permitted repetition,
loading precaution

The motor’s acceleration time (ta), and deceleration time (tb) when under constant load is
calculated using the following method:

B Acceleration time: ta=(Ju+J0)* (271 /60)-{(N2—N1)/(0.8 X Te—TL)} [s]
B Deceleration time: t=(Juw+JL)= (27t /60)-{(N2—N1)/(0.8 X Te+TL)} [s]

ta: Acceleration time (s)

to: Deceleration time (s)

Jum: Motor inertia moment (kg-m?)

Ju: Load inertia moment (kg-m?)

N1, N2: Rotational speed of motor (min')

Te: Instantaneous maximum stall torque (N-m)
T.: Load torque (N-m)

000000

* These expressions are for the rated speed values but exclude the viscous torque and friction of
the motor.

B Loading precaution
There are separate limitations on repetitive operations for both the servo motor and servo
amplifier, and the conditions of both must be met simultaneously.

B Frequency of permitted repetitions for the servo amplifier
When Start/Stop sequences are repeated frequently, confirm in advance that the frequency of
repetitions are within tolerance range. Allowed repetitions differ depending on the type,
capacity, load inertia moment, accel/decel torque and motor rotation speed of the motor in use.
If the load inertia moment = motor inertia moment X m-times, and when the permitted
Start/Stop repetitions (up to the maximum rotation speed) exceed the following value, please
contact us for assistance, as precise calculation of effective torque and regenerating power is
critical.

20
Frequency of repetitions = ————— times / min
m+1

B Frequency of permitted repetitions for the servo motor
Permitted Start/Stop repetitions differ according to the motor usage conditions, such as load
condition and operating time.
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2.5 Operation pattern

B When the motor repeats continuous speed status and stop status
In operating status (shown below) the motor should be used at a frequency in which its
effective torque is less than the rated torque TR.

Ta

Servo motor | T
torque | A

> Time
Tb

ta ts to
ASrdi s

€ If the operating cycle is considered as “t”, the usable range can be determined as
follows:

Ta2 ta + TL2 ts + sztb

v

[s] Ta: Acceleration torque
Tr 2 Th: Deceleration torque
TL: Load torque

Trms: Effective torque
TR: Rated torque

ts: constant speed time(s)

€ When the cycle time (t) is predetermined Ta, Tb, ta, and tb appropriate in the above
formula are required.

* When actually determining the system drive mode, it is recommended to calculate the load
margin and suppress it to Trms< 0.8Tr.

B When the motor repeats acceleration, deceleration and stop status
In operating status (shown below) the value of permitted repetitions n (times/minutes) is found
with the following equation:

T
Servo motor | i i S Time
torque | A T

t
| ]
Servo motor N Time
rotation velocity |
1 Te?-T12 . :
n =2.86 x 102 x X P7t xTe2  [times/ min]
N(Im+JL) T3

Tp: Peak Torque at stall (N-m)

Tr: Rated torque

N: Motor rotation speed (min™)

Jum: Servo motor inertia moment (kg-m?)
Ju: Load inertia moment (kg-m?)

2-18
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2. Specifications

B When the motor repeats acceleration — constant speed operation — deceleration status

For the operating status shown below, the value of permitted repetitions n (times/min) is found
in the following equation:

Ty e
Servo motor i >  Time
torque -To
s N
ervo mofor > Time
rotational velocity
2.86 x 102 ! TTE limes/ min]
= | |
N= 2SO XAV X" Nt X o

B Negative load

Servo amplifier cannot perform continuous operation with a negative load from the servo
motor. Please contact us when using the amplifier with a negative load.
Example

® Motor drive downward (when there is no center weight).
® Using like a generator, such as the wind-out spindle of a winder.

B Load inertia moment (JL)
When the servo amplifier is used with a load inertia moment exceeding the allowable load
inertia moment calculated in terms of the motor shaft, “main circuit power over voltage
detection” or “regenerative error function” may be issued at the time of the operation.

Reduce the torque limit

Extend the acceleration and deceleration times (slow down)
Reduce the maximum rotation speed

Re-examine regenerative resistance

000
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2.6 Specifications for dynamic brake

2.6 Specifications for dynamic brake

2.6.1 Allowable frequency, instantaneous tolerance, decreasing the
rotation angle of the dynamic brake

200V inpu

Allowable frequency of the dynamic brake

Allowable number in condition of maximum allowable load inertia moment and maximum
regenerative energy which has 1.2 times of maximum rotation speed (over speed) is 1,000
times around.

It will be required that relay replacement when exceeding 1,000 times.

For reference, mechanical life-span (ON/OFF) of relay without dynamic brake operation (after
motor stop) is 100,000 times.

Operation intervals

In basic terms, dynamic brake operation is allowed with following conditions: six (6) minute
intervals, ten (10) times or less per hour, thirty (30) times or less per day, and maximum count
1,000 times with maximum energy. If the brake is to be operated more frequently, no dynamic
brake model shall be used and dynamic brake circuit shall be constructed externally. Please
consult us in that case.

If/When load inertia moment (JL) substantially exceeds allowable load inertia moment,
abnormal heat can generate due to dynamic brake resistance. Take precautions against
(Overheat alarm of the dynamic break) or (failure of dynamic brake resistance). Please
consult us if such a situation is evident. No dynamic brake model shall be used and dynamic
brake circuit shall be constructed externally.

B Instantaneous tolerance of dynamic brake
Amplifier unit model number Ero (J)
RM3DAA050, RM3DAA100, RM3DAA150 2,450
RM3DAA300 16,900

*

It is not equipped dynamic brake resistor to RM3DAB600 and RM3DAB900.

€@ The consumption of energy Ero by dynamic brake resistance in one dynamic brake
operation is as follows:

foe 25 {1_<JM+JL>X[
RO 425 2

2n 2
50 N J - | x T }
R @ : Servo motor phase winding resistance (Q )
Jm: Inertia moment of servo motor (kg-m?)
Ju: Load inertia moment (motor axis conversion)(kg-m?
N: Servo motor rotation speed in feed rate V (min™')
I: Integrated stage-down rotation angle (rad.)
TL: Load torque (N-m)

It should prevent exceeding value in table above.
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2. Specifications

B Staging down the rotation angle using the dynamic brake is show as follows:

27 NXt
=l =———— 2 4 (utd)x(a N+ 8 N

60

Jum: Inertia of servo motor (kg-m?)
Ju : Load inertia (motor axis conversion) (kg-m?)

N

N : Servo motor rotation speed (min™) E‘—t;
I1: Stage down rotation angle (rad) using amplifier internal process to
I2: Stage down rotation angle (rad) using dynamic brake operation
to: 24x1073(s)
a -f: See below.
Amplifier unit Servo motor
modF()eI number model number a B Ju(kg-m?)
R1AA10100F 1.92 3.563x107 1.4x104
R1AA10150F 0.96 2.0x10” 2.0x10*
R1AA10200H 0.44 3.75%x107 2.3x10*
R1AA10250H 0.32 2.73x107 2.8x10*
R2AAB8075F 1.7 4.0x10”7 1.64x104
RM3DAA050 R2AAB8100F 1.34 2.13x107 2.38x10*
R2AA10100F 1.3 5.01x107 3.5x104
R2AA13120D 0.91 7.15%x107 6.3x10*
R2AA13120L 0.71 1.28x106 6x10*
R2AA13180H 0.49 5.15x107 9.0x10*
R2AA13200L 0.41 3.46x107 12.2x104
R1AA13300F 1.29 1.01x107 7.0x104
R1AA13400H 0.35 8.0x10® 8.8x10*
R1AA13500H 0.25 6.8x10® 10. 6x10*
RM3DAA100 R2AA13180D 0.91 2.87x107 9.0%107
R2AA13200D 0.72 2.13x107 12.2x104
R2AA18350L 0.34 3.8x108 40x10*
R1AA13400F 0.85 3.4x108 8.8x10*
R1AA13500F 0.78 2.3x10® 10. 6x10*
R2AA18350D 0.44 3.1x108 40x10*
RM3DAA150 R2AA18450H 0.28 3.0x108 50x10*
R2AA18550R 0.22 1.8x10® 68x10+
R2AA22500L 0.33 9.9x10® 55x10*
R2AA22700S 0.07 1.6x10® 136x104
R1AA18550H 0.44 1.1x10® 33x10*
R1AA18750L 0.27 6.0x10° 42x10*
R1AA1811KR 0.17 5.0x10° 64x10*
R1AA1815KB 0.1 4.0x10° 86x10+
RM3DAA300 R2AA18550H 0.46 9.0x10° 68x10*
R2AA18750H 0.29 6.0x10° 98x10+
R2AA1811KR 0.21 7.0x10° 110x10*
R2AA2211KB 0.17 3.0x10° 178x104
R2AA2215KB 0.14 3.0x10° 237x104

* The values for a, B are reached based on an assumed resistance value of the power line being 0
ohm. Contact us when the combination with an amplifier is different than those shown above

(invariably values are different).
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2.6 Specifications for dynamic brake

B Instantaneous tolerance of dynamic brake
Servo amplifier model number Ero (J)
RM3DCA050 4,100
RM3DCAQ075, RM3DCA150 17,100

*

RM3DCAO025 has no dynamic brake resistor. In this case, dynamic brake works by making
short circuit between motor windings.

€ The consumption of energy Ero by dynamic brake resistance in one dynamic brake
operation is as follows:
- | X TL}

1.5 1 _2r
ErRp= —— X (IJm+dL) x N
R®+1.5 2 60

R ¢ : Servo motor phase winding resistance(Q)

Jum: Inertia moment of servo motor (kg-m?)

Ju: Load inertia moment (motor axis conversion)(kg-m?
N: Servo motor rotation speed in feed rate V (min™')

I: Integrated stage-down rotation angle (rad.)

TL: Load torque (N-m)

2
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2. Specifications

B Staging down the rotation angle using the dynamic brake is show as follows:

I=h+l2 = _2n Nxto + (Im+dL) x (o N+B N3) N
60
Jum: Inertia of servo motor (kg-m?) I
JuL : Load inertia (motor axis conversion) (kg-m?)
N : Servo motor rotation speed (min™) l2
I1: Stage down rotation angle (rad) using amplifier internal process to
I2: Stage down rotation angle (rad) using dynamic brake operation :<—t>:
to: 10x103(s) i
a -B: See below.
Amplifier unit Servo motor
mod%l number model number a B Ju(kg-m?)
R1CA10150V 0.57 1.84x10 2.1x104
R2CA10075F 1.29 5.63x10° 2.5x104
R2CA13050D 0.86 1.21x10% 3.1x104
IR R2CA13120R 0.33 5.08x10 6.0x10*
R2CA13180H 0.19 4.06x10 9.0x10*
R2CA13200L 0.13 2.60x10% 12.2x10*
R1CA10200V 1.17 6.39x107 2.4x104
R1CA13300V 0.78 3.12x107 6.8x104
R2CA10100F 3.40 7.64x107 3.9x104
RM3DCA050 R2CA13120F 1.84 9.59x107 6.0x10*
R2CA13180D 1.26 5.03x107 9.0x10*
R2CA13200H 0.68 1.05x10% 12.2x10*
R2CA18350L 0.30 2.19x10”7 40x10*
R2CA18350C 0.20 7.46x108 40x10*
RM3DCAOQ75 R2CA18450H 0.15 5.27x108 50x10*
R2CA18550V 0.08 5.30x108 68x10*
R1CA18550H 0.17 2.81x108 33x10*
R1CA18750L 0.12 2.17x108 42x10*
R1CA1811KR 0.07 1.22x108 64x10*
R1CA1815KB 0.04 1.04x108 86x10
RMSDCATS0 | —RocA18550H | 0.19 | 2.18x10° 68x10~
R2CA18750H 0.13 1.69x108 98x10*
R2CA2211KB 0.07 8.17x10° 178x10*
R2CA2215KV 0.05 4.70x10° 288x104

* The values for a, B are reached based on an assumed resistance value of the power line being 0
ohm. Contact us when the combination with an amplifier is different than those shown above
(invariably values are different).

2.7 Regeneration process

Allowable minimum values of Built-in/ external regenerative resistor and allowable regenerative
power of regenerative circuit of servo amplifier are shown below. See "6.3 Selection of
regenerative resistor" for selection method of regenerative resistor.
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Installation

In this chapter, installation of power unit, amplifier unit, control unit and servo motor are explained.
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3. Installation

3.1 Power unit/Amplifier unit/Control unit

3.1.1 Precautions

When installing, please be sure to protect the following precautions.
B Various precautions

The device should be installed on non-flammable surfaces only. Installation on or near
flammable materials can cause fire.

Do not stand on, or put heavy items on the servo amplifier.

Operate the device within the specified environmental conditions.

Do not drop the device or subject it to excessive shock.

Make sure no screws or other conductive or flammable materials get inside the each unit.

Do not obstruct the air intake and exhaust vents. The mounting direction should be observed
strictly.

Please contact our office if the each unit is to be stored for a period of 3 years or longer. The
capacity of the electrolytic capacitors decreases during long-term storage.

Any damaged parts or the products which have damaged parts shall be repaired by returning it
to our company immediately.

B If enclosed in a cabinet

The temperature inside the cabinet might exceed the external temperature depending on the
power consumption of the device and the size of the cabinet. Consider the cabinet size, cooling,
and placement, and make sure the temperature around the each unit does not exceed 55°C. For
longevity and reliability purposes it is recommended to keep the temperature below 40°C.

B If there is a vibration source nearby

Protect the each unit from vibration by installing it on a base with a shock absorber.

B If there is a heat generator nearby

If the ambient temperature might increase by convection or radiation, make sure the temperature
near the each unit does not exceed 55°C.

B If corrosive gas is present

Long-term use may cause contact failure on the connectors and connecting parts. Never use the
device where it may be exposed to corrosive gas.

B If explosive or combustible gas is present

Never use the device where explosive or combustible gas is present.
The device’s relays and contactors, regenerative resistors and other parts can generate arc
(spark) and can cause fire or explosion.

W If dust or oil mist is present

The device cannot be used where dust or oil mist is present. If dust or oil mist accumulates on
the device, it can cause insulation deterioration or leakage between the conductive parts, and
damage the each unit.

B If alarge noise source is present

If inductive noise enters the input signals or the power circuit, it can cause a malfunction. If there
is a possibility of noise, inspect the line wiring and take appropriate noise prevention measures. A
noise filter should be installed before the power unit.
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3.1 Power unit, Amplifier unit, Control unit

3.1.2 Unpacking

Verify the followings when the product arrives. If you find any discrepancy, contact your

distributor or sales office.

W Verify that the model number of each unit is the same as ordered. The model number is
located on the main nameplate of each unit.

B Verify that there is no problem in the appearance of each unit.

B Verify that there are no loose screws on each unit.

Control unit (1 axis)

ST e MoDEL - RM3PCA160
INPUT 3¢ 380-480V AC
20.4-27.6V DC 4.2A
OUTPUT 537-679V DG 41.9A
SER. No. 0123456789

z 34.2A

0033415411

Model
number

\

CCEEO N ALA

MADE IN JAPAN
SANYO DENK' Tokya, 1 70-B451, 0PN hpaiiwww sanyodenki.com 00994154 (2]

Serial number

Main nameplate of power unit (example)

SANYO DENKI

00490846A
MADE IN JAPAN
RM2C1A0

0123456789 <

Main nameplate of
control unit (1 axis)

Model

number

Serial
number

Interpretation of the serial number

Month (2-digit) + Year (2-digit) + Day (2-digit) + Serial number (4-digit) + Revision ("A" abbreviated)
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3. Installation

3.1.3 Mounting direction and location
B About mounting direction and points of each unit, refer outline drawings in section 7.7 (for
200V input) and 7.8 (for 400V input).

400V input power unit (example)
4-M5

Control unit (4 axes) Control unit (1 axis)
6-M3

Al @ @l & @
At L

S0 cominy s §

3.1.4 Arrangement within the cabinet

B Leave at least 50 mm space above and below the power unit/amplifier unit to ensure
unobstructed airflow from the inside of the power unit/amplifier unit and the radiator. If heat
gets trapped around the power unit/amplifier unit, use a cooling fan to create airflow.

B Make sure the temperature around the power unit/amplifier unit does not exceed 55°C. For
longevity and reliability purposes it is recommended to keep the temperature below 40°C.

B Leave at least 5 mm space on both sides of the power unit/amplifier unit to ensure
unobstructed airflow from the heat sinks on the side and from the inside of the power
unit/amplifier unit.

Front view Side view

Amoplifier unit v by Fan
' '. Stud

50mm or more

/"

_ 50mm or more  50mm or more __|

[0]
s Control board
g|
5. 10mm
£ - or more
£ LASAAI
o
LO.
10mm |
r mor ilati
_of more Ventilation

5mm or more || ___5mm or more

* Arrangement above is order of power unit (16kW), amplifier unit (150A) and amplifier unit (75A)
from left side.
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3.2 Servo motor

3.2 Servo motor

3.2.1 Precautions

B Various precautions
The device should be installed on non-flammable surfaces only. Installation on or near
flammable materials can cause fire.
Do not stand on, or put heavy items on the servo amplifier.
Operate the device within the specified environmental conditions.
Do not drop the device or subject it to excessive shock.
The mounting instruction should be followed strictly.
Any damaged parts or the products which have damaged parts shall be repaired by returning
it to our company immediately.
Please contact us for long-term period storage (for 3 years or more).

3.2.2 Unpacking

Verify the followings when the product arrives. If you find any discrepancy, contact your
distributor or sales office.

B Verify that the model number of the servo motor is the same as ordered.
The model number is located on the main nameplate, following the word “MODEL”.

W Verify that there is no problem in the appearance of servo motor.

W Verify that there are no loose screws on the servo motor.

Servo motor Servo motor main nameplate

SANMOTION R

AC SERVO SYSTEMS

s

Jo-L CLF TE 40°C IP65 (TOV)

SER.No.12161200001RA « 10kg AN
SANY O DENK I % 4 3o sosror Sl Number

3.2.3 Installation

Please note the following regarding the installation location and mounting method.

MODEL R2CA13200LXR00M
2.0kW AC400V 4.6A iy Model Number
2000 min™ 167 Hz | .

The servo motor is designed for indoor use. Make sure to Install it indoors.

Do not use the device in locations where the oil seal lip is continuously exposed to oil, or where
the device is exposed to large quantities of water, oil drops, or cutting fluid. The motor is
designed to withstand only small amounts of moisture spray.

Ambient temperature: 0 to 40°C Good ventilation, no corrosive or explosive gases present.
Storage temperature: -20 to 65°C | No dust or dirt accumulation in the environment.
Ambient humidity: 20 to 90% Easy access for inspection and cleaning.
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3. Installation

3.2.4 Mounting method

= 'R

Mounting in several orientations are acceptable as horizontal, or upper side/bottom side of the
shaft end.

If the output shaft is used in reduction devices that use grease, oil, or other lubricants, or in
mechanisms exposed to liquids, the motor shaft should be installed in a perfectly horizontal or
downward position. In some models, there is an oil-seal attached to the output shaft. If the
shaft is facing upwards and the seal lip is continuously exposed to oil, oil can enter inside the
motor and cause damage, as a result of wear and degradation of the oil seal. In such cases
an oil seal should be used on the load-side as well. Contact your distributor or sales office if
the device is to be used in such conditions.

The motor connector and cable outlet should be installed facing downwards, as nearly vertical
as possible.

In vertical installation, create a cable trap to prevent oily water from getting into the motor.

Cable trap

]

il

Wires [ﬂ

3.2.5 Waterproofing and dust proofing

The protection inside the motor conforms to IEC standards (IEC34-5). However, such
protection is suitable only for short-term use. For regular use, additional sealing measures are
required. Be sure to handle the connector carefully, as damage to the exterior of the
connector (painted surface) can reduce its waterproofing capability.

Install a protective cover to prevent corrosion of the coating and the sealing material, which
can be caused by certain types of coolants (especially water soluble types).

In case of a cannon plug type motor, please use a waterproofed type plug.
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3.2 Servo motor

3.2.6 Protective cover installation

B Install a protective cover (as described below) for motors continuously subjected to liquids.

B Turn the connectors (lead outlets) downwards within the angle range shown in the picture
below.

B Install the cover on the side where the water or oil would drip.
B Install the cover with slant (for runoff), to prevent water or oil from collecting.
B Make sure that the cable does not get soaked in water or oil.

B Create a sag in the cable outside the cover, to make sure water or oil does not penetrate to
the motor.

W Ifitis not possible to install the connectors (lead outlets) facing downwards, create a sag in
the cable to prevent water or oil from entering the motor.

Seal with shielded packing, etc.

0
— |
(.

Water (oil) pool

3.2.7 Gear installation and Integration with the target machinery

B The oil level of the gear box should be below the oil seal lip, for a slight spraying effect on the
lip.

B Create a hole to prevent pressure build-up inside the gear box, as pressure can cause water
or oil to penetrate the oil seal and enter inside the motor.

W If the motor is used with the shaft facing upwards, an oil seal should be used on the opposite
side of the mechanism as well. In addition, install a drain to expel the water or oil that may
penetrate through this oil seal.

Gear

Shaft outer diameter 2

Servo motor

3-6
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3. Installation

B Refer to the drawing below for correct centering of the motor shaft and the target machinery.
Please note when using a rigid coupling that even a slight mistake in centering can damage
the output shaft.

HHHE

Measured at all 4 locations, the

difference between the maximum and e
the minimum should not exceed 0 :___
3/100mm. E-
(coupling rotates jointly) — i<—

B Do not apply any shocks on the servo motor shaft because precision equipment, encoder is
directly connected to it. If it is absolutely necessary to hit the motor for position adjustment or
other reasons, use a rubber or plastic hammer and hit the front flange area.

4 - Y

| I | EN
<
"_/ "_/
- oo ’ - ’

B For mounting to a machine, create accurate enough mounting holes for smooth coupling of
the motor flange rabbet. The mounting surface should be flat, otherwise damage to the shaft
or the load may occur.

B Use the screw at the end of the shaft for installing parts such as the gear, pulley, or coupling,
to avoid shock.

Bolt ( .
| H
, —
A \ - \
Pull Plate \
ey Pulley

B Tapered servo motor shafts transmit the torque via the tapered surface. Make sure the key fits
without rattling. The tapered surface contact should be no less than 70%.
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B Use a special tool for removing the gear, pulley, etc.

T

It

Removal tool

i
< 5

&z,

Tapered

3.2 Servo motor

uonejelsu|
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3.2.8 Allowable bearing load

B The table below shows the allowable bearing load of the servo motors. Do not apply
excessive thrust load or radial load. In case of belt driving, make sure that the shaft converted
value of belt tension does not exceed the allowable values shown below. The thrust load and
radial load tolerance values assume individual application to the shaft.

R
The radial load tolerance value is the &’i ;‘— )
maximum load that can be applied at| Thrustload b 3
the point measured 1/3 of the distance L
from the tip of the output shaft. Direction F :> lEJ“
(= =
Direction F1 ’
Radial load FR
200V inpu
Assembly Operation
Servo motor | Radial load (N) Thrust load (N) Rad'(?\})'oad Thrust load (N)
model number — — —— —
FR Direction Direction FR Direction Direction
F F1 F F1
R1AA10100 980 290 290 690 290 290
R1AA10150 980 290 290 690 290 290
R1AA10200 980 290 290 690 290 290
R1AA10250 980 290 290 690 290 290
R1AA13300 2000 390 390 980 390 390
R1 R1AA13400 2000 390 390 980 390 390
R1AA13500 2000 390 390 1200 390 390
R1AA18550 3900 2000 2000 1800 590 590
R1AA18750 3900 2000 2000 1800 590 590
R1AA1811K 3900 2000 2000 1800 590 590
R1AA1815K 3900 2000 2000 2700 1500 1500
R1AA2220K 3900 2000 2000 2700 1500 1500
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3. Installation

200V inpu

Assembly Operation
msoz“e’f’n“l]r‘:‘tg;r Rad'(?\})'oad Thrust load (N) |<E§a|dl(?\}) Thrust load (N)
FR Direction F | Direction F1 FR Direction F | Direction F1
R2AAB8075 590 780 290 340 200 200
R2AAB8100 590 780 290 340 200 200
R2AA10100 590 780 290 340 200 200
R2AA13120 1700 1900 1900 640 490 490
R2AA13180 1700 1900 1900 640 490 490
R2AA13200 1700 1900 1900 640 490 490
R2AA18350 2300 1900 1900 1500 290 290
R2AA18450 2300 1900 1900 1500 290 290
R2 R2AA18550 3900 2000 2000 1800 590 590
R2AA18750 3900 2000 2000 1800 590 590
R2AA1811K 3900 2000 2000 1800 590 590
R2AA22500 2300 1900 1900 1500 490 490
R2AA22700 3900 2000 2000 2500 1100 1100
R2AA2211K 3900 2000 2000 2700 1500 1500
R2AA2215K 3900 2000 2000 2700 1500 1500
R2AA2220K 3900 2000 2000 2700 1500 1500
R2AA2830K 4700 2000 2000 3300 1500 1500
R2AA2837K 4700 2000 2000 3300 1500 1500
400V inpu
Assembly Operation
msoedr;’fnt‘r‘:g;r Rad'(?\})'oad Thrust load (N) l;%d'&') Thrust load (N)
FR Direction F | Direction F1 FR Direction F | Direction F1
R1CA10150 980 290 290 690 290 290
R1CA10200 980 290 290 690 290 290
R1CA13300 2000 390 390 980 390 390
R1 R1CA18550 3900 2000 2000 1800 590 590
R1CA18750 3900 2000 2000 1800 590 590
R1CA1811K 3900 2000 2000 1800 590 590
R1CA1815K 3900 2000 2000 2700 1500 1500
R1CA2220K 3900 2000 2000 2700 1500 1500
R2CA10075 590 780 290 340 200 200
R2CA10100 590 780 290 340 200 200
R2CA13050 980 1400 1400 640 490 490
R2CA13120 1700 1900 1900 640 490 490
R2CA13180 1700 1900 1900 640 490 490
R2CA13200 1700 1900 1900 640 490 490
R2CA18350 2300 1900 1900 1500 290 290
R2 R2CA18450 2300 1900 1900 1500 290 290
R2CA18550 3900 2000 2000 1800 590 590
R2CA18750 3900 2000 2000 1800 590 590
R2CA2211K 3900 2000 2000 2700 1500 1500
R2CA2215K 3900 2000 2000 2700 1500 1500
R2CA2220K 3900 2000 2000 2700 1500 1500
R2CA2830K 4700 2000 2000 3300 1500 1500
R2CA2837K 4700 2000 2000 3300 1500 1500




3.2 Servo motor

3.2.9 Cable installation considerations

Be careful not to apply excessive stress and damages onto cables.

When installing cables in the place servo motor can move, take sufficient inflective radius so
as not to apply excessive stress onto cables.

Pass cables through the areas where cable insulators shall not be scratched by sharp cutting
debris. Do not pass cables through the areas having possibility that machine corner scrapes
against cables, or personnel/machines may tread on cables.

Take measures such as clamp to machines so as not to apply flexion stress and own weight
stress onto each connecting point of cables. When motor and cables need to be transferred
with cableveyor (cable carrier), bending radius of cable shall be determined by referring
required flexion life and wire type.

Periodic replaceable structure for movable part of cable is recommended. Please contact us
when you would like to use recommended cables for movable parts.

3-10
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Wiring

In this chapter, wiring between power unit, amplifier unit, servo motor and peripherals are explained.
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4. Wiring

4.1 Part name and function

200V inpu

Power unit: RM3PAA7RS8 to RM3PAA160

Name Symbol Function Remarks
Lk G el R,S,T Inputs three-phase, 200 to 230V AC.
terminal
DC power terminal P,N Connects to P, N of amplifier unit.
Control power LR r,t Inputs single-phase, 200 to 230V AC. Refer
terminal 42110 4.2.4
Protective grounding . - B
terminal @ Connects to power ground line.
Regeneranye ) RB1, RB2 Connects to regenerative resistor line.
terminal
Built-in cooling fan Refer
power connector 24V, 0V Inputs 24V DC. 4.2.3 and 4.2.10.
Regenerative resistor EXTTH Connects thermal sensor line of Refer
thermal sensor terminal ' regenerative resistor. 4.2.3and 4.2.9.
Control power output CN1-1 Refer
P P CN1-2 Connects to CN1-1 of amplifier unit.
connector 4.2.3 and 4.3.1.
Note 1)
Cittre) Ul SomiEEien CN2 Connects to control unit. Refer 4.3.2.
connector
Power unit: RM3PAA270, RM3PAA370
Name Symbol Function Remarks
LA C'rCL.“t power R,S, T Inputs three-phase, 200 to 230V AC.
terminal
DC power terminal P,N Connects to P, N of amplifier unit.
Control power Input r, t Inputs single-phase, 200 to 230V AC. Refer
feimine 42110 4.2.4
RIDIECHVE groundlng @ Connects to power ground line.
terminal
Regeneratl\_/e et RB1, RB2 Connects to regenerative resistor line.
terminal
Regenerative resistor EXTTH Connects thermal sensor line of Refer
thermal sensor terminal ' regenerative resistor. 4.2.3and 4.2.9.
Control power output CN1-1 Refer
CN1-2 Connects to CN1-1 of amplifier unit.
connector 4.2.3and 4.3.1.
Note 1)
Comie) Ul cemmesien CN2 Connects to control unit. Refer 4.3.2.
connector

Note 1) Two connectors are the same power output signal.
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4.1 Part name and func

200V inpu

Amplifier unit: RM3DAA050 to RM3DAA300

tion

Name Symbol Function Remarks
DC main circuit power PN Connects to P, N of power unit or
terminal ’ previous/next amplifier units.
Servo motor connection Refer
terminal UV, WE Connects to servo motor. 42110425,
Protective grounding
terminal @ Connects to power source ground.
Built-in cooling fan power Refer
24V, OV Inputs 24V DC. 4.2.3 and
connector  Note 2) 4210
Control power input/output CN1-1 Connects t_o CN1-2 c_>f_ power unit or Refer
connector previous amplifier unit. 493 and 4.3.1
CN1-2 Connects to CN1-1 of next amplifier unit. - U
Comie) Ul cemesien CN2 Connects to control unit. Refer 4.3.3.
connector
Note 2) RM3DAAO050 is not equipped.
Amplifier unit: RM3DAB600, RM3DAB900
Name Symbol Function Remarks
DC main circuit power PN Connects to P, N of power unit or
terminal ’ previous/next amplifier units.
SR motor_connectlon u,v,w Connects to servo motor.
terminal
Motor grounding terminal,
Protective grounding @ C:Vrcgfcsztsut'%:err\gci"r:jotor ground and Refer
terminal P ground. 421t04.25.
DB sianal connection This is for dynamic brake timing output.
9 . DB1, DB2 | Connect to coil side of magnetic
terminal . .
contactor for dynamic brake operation.
B0 EReling T [FOiET r,t Inputs single-phase, 200 to 230V AC.
connector
Connects a thermal sensor of dynamic
External thermal sensor EXTTH brake resistor or servo motor cooling fan. | Refer
connector ' Make short circuit when thermal sensor | 4.2.3 and 4.2.8.
is not used.
Control power input/output CN1-1 Conr_wects to C_l\_l1-2 O.f power unit or Refer
connector previous amplifier unit. 423 and 4.3.1
CN1-2 Connects to CN1-1 of next amplifier unit. T T
Caitre) il SomE e CN2 Connects to control unit. Refer 4.3.3.
connector
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4. Wiring

Power unit
Name Symbol Function Remarks
Main circuit power terminal R,S, T Inputs three-phase, 380 to 480V AC.
DC main circuit power terminal P,N Connects to P, N of amplifier unit. Refer
Protective grounding terminal @ Connects to power source ground. 421t04.24.
Regenerative resistor terminal | RB1, RB2 | Connects to regenerative resistor.
Regenerative resistor thermal Connects thermal sensor line of Refer
: EXT.TH . :
sensor terminal regenerative resistor. 4.2.3and 4.2.9.
Refer
Control power connector CND Inputs 24V DC. 423and4.2.7.
Citire) Tk SomiEEien CN1 Connects to control unit. Refer 4.3.2.
connector
Amplifier unit: RM3DCAO025 to 150
Name Symbol Function Remarks
DC main circuit power terminal P,N Conpects toP N Of. power unit or
previous/next amplifier units. Ref
Servo motor terminal U, Vv,w Connects to servo motor. 4 Z jrto 425
. . . Connects to ground of power source o T
Protective grounding terminal @
and servo motor.
Control power connector CND Inputs 24V DC Refer
) 423and4.2.7.
Comiie) Uil eoimeeien CN8 Connects to control unit. Refer 4.3.3.
connector
Amplifier unit: RM3DCB300, RM3DCB600
Name Symbol Function Remarks
DC main circuit power terminal P, N Conpects toF N Of. power unit or
previous/next amplifier units.
Servo motor terminal u,Vv,w Connects to servo motor.
. . . Connects to ground of power source Refer
ARSI FeUiellig iy @ and servo motor. 421t04.2.5.
This is for dynamic brake timing output.
DB signal connection terminal DB1, DB2 | Connect to coil side of magnetic
contactor for dynamic brake operation.
Refer
Control power connector CND Inputs 24V DC. 423and4.2.7.
Connects a thermal sensor of dynamic
External thermal sensor EXTTH brake resistor or servo motor cooling Refer
connector ' fan. Make short circuit when thermal 4.2.3 and 4.2.8.
sensor is not used.
Comire)] U EoriEEies CN8 Connects to control unit. Refer 4.3.3.

connector
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4.2 Wiring to main circuit/control power, regenerative resistor,
servo motor and protection ground

4.2.1 Wire

Electric wires for use in power unit/amplifier unit main circuit power are shown below.

H  Wire type
Kinds of wires Conductor allowable
Code Name temperature [°C]
PVC Common vinyl electric wire —
I\ 600V electric wire 60
HIV Special heat-resistant vinyl wire 75

* The information in this table is based on rated armature current running through three bundled
lead wires at ambient temperature of 40°C.
Use the electric wire beyond voltage resistance 600V.

*  When wires are bundled or put into a wire-duct, such as a hardening vinyl pipe or a metallic
conduit, take the allowable current reduction ratio into account.

* At high ambient temperature, service life of the wires becomes shorter by heat-related
deterioration. In this case, we recommend using heat-resistant vinyl wires (HIV).

4.2.2 Wire size - allowable current

Nominal cross-sectional Conductor Allowable current
area resistance over ambient temperature [A]
[mm?] [Q/km] 30°C 40°C 55°C
0.5 39.5 6.6 5.6 4.2
0.75 26.0 8.8 7.0 54
0.9 24 .4 9.0 7.7 5.8
1.25 15.6 12.0 11.0 8.3
2.0 9.53 23.0 20.0 15.0
3.5 541 33.0 29.0 21.8
55 3.47 43.0 38.0 28.5
8.0 2.41 55.0 49.0 36.8
14.0 1.35 79.0 70.0 52.5
22.0 0.824 98.0 86.2 65.7
38.0 0.487 138.0 121.4 92.5
60.0 0.303 185.0 162.8 124.0

This is reference value in the case of a special heat-resistant vinyl wire (HIV).
*  Electric wire size and allowable current shows in case of three electric wires bundled.
* Use wire at less than above-mentioned allowable current.
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4. Wiring

4.2.3 Recommended wire size

The recommendation electric wire size used for power unit and amplifier unit are shown below.

200V inpu

Power unit
T Control power DC
Main circuit power Ma'np%'xgr't 20 Control power outputF:erminaI
Power unit (P, N) (r, t) (CN1-1, CN1-2)
model number R,ST & ’
mm? AWG mm2 AWG mm2 AWG mm2 AWG mm2 AWG
No. No. No. No. No.
RM3PAA7R8 3.5 12 14.0 6
RM3PAA120 5.5 10 14.0 6 14.0 6
RM3PAA160 8.0 8 14.0 6 2.0 14 0.75 18
RM3PAA270 38.0 2 38.0 2 38.0 2
RM3PAA370 60.0 | 2/0 60.0 | 2/0 60.0 2/0
Regenerative Regenerative
resistor resistor thermal Built-in cooling fan
Power unit model terminal sensor connector | connector (24V, 0V)
number RB1, RB2 (EXT-TH)
mm? AWG mm2 AWG mm2 AWG
No. No. No.
RM3PAA7R8 3.5 12
RM3PAA120 3.5 12 0.2 24
RM3PAA160 5.5 10 0.5 20
RM3PAA270 8.0 8 _ _
RM3PAA370 14.0 6
Amplifier unit
Motor power, protective ground, DB signal Control power DC output
Amplifier unit model and main circuit DC power connection terminal terminal
number (U,V,W,E, ©, P N) (DB1, DB2) (CN1-1, CN1-2)
mm? AWG No. mm? AWG No. mm? AWG No.
RM3DAA050 3.5 12
RM3DAA100 5.5 10 _ _
RM3DAA150 8.0 8
RM3DAA300 14.0 6 0.75 18
RM3DAB600 38.0 2 20 14
RM3DAB900 60.0 2/0 '
Amplifier unit model External thermal sensor Built-in cooling fan Built-in coo_ling fan
number connector (EXT-TH) connector (24V, 0V) power terminal (r, t)
mm? AWG No. mm? AWG No. mm? AWG No.
RM3DAA050 — —
RM3DAA100 _ _ _ —
RM3DAA150 0.2 24
RM3DAA300
RM3DAB600
RM3DAB900 0.5 20 2.0 14

*

lead wires at ambient temperature of 40°C.

account.

The information in this table is based on rated armature current flowing through three bundled
When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into

At high ambient temperature, service life of the wires becomes shorter by heat-related

deterioration. In this case, we recommend using heat-resistant vinyl wires (HIV).
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Power unit
SN T Main circuit power Main circuit DC power GOl [Foer
. total rated connector
Power unit (RS, T D) (P, N)
model number LI (Eh D)
2 AWG 2 AWG 5 AWG
kW mm mm mm
No. No. No.
Up to 2.0 1.25 16 1.25 16
2.0to 5.5 2.0 14 3.5 12
NBEREAIED | == e 55 10 55 10 125 16
Up to 16.0 8.0 8 8.0 8
Servo motor Regenerative resistor Regenerative resistor
Power unit total rated terminal thermal sensor
output RB1, RB2 connector (EXT-TH)
model number
2 AWG 2 AWG
kW mm mm
No. No.
Upto 2.0
2.0to 5.5
RM3PCA160 55t0 11.0 3.5 12 0.5 20
Up to 16.0
Amplifier unit
Motor pc_nwer, pf°tDe°t"’e gicunes Control power connector
Amplifier unit model MEI EFELL DIE poar (CND)
number ek 5 U ©.P, )
2 AWG 5 AWG
mm mm
No. No.
RM3DCA025 1.25 16
RM3DCA050 2.0 14 125 16
RM3DCAO075 3.5 12
RM3DCA150 8.0 8

lead wires at ambient temperature of 40°C.

account.

deterioration. In this case, we recommend using heat-resistant vinyl wires (HIV).
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The information in this table is based on rated armature current flowing through three bundled
When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into

At high ambient temperature, service life of the wires becomes shorter by heat-related
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4. Wiring

Power unit
Servo motor L Main circuit DC Control power
. Main circuit power
Power unit total rated R, S, T, ) power connector
model output T (P, N) (CND)
number KW % AWG 5 AWG 5 AWG
mm mm mm
No No No
Up to 21 8 8 14 6
RM3PCA370 Up to 30 14 6 14 6 1.25 16

37 22 4 38 1

Servo motor | Regenerative resistor Rggeneratwe

. X resistor thermal
Power unit total rated terminal
model output RB1, RB2 ST Eer el
number : (EEll)
5 AWG 5 AWG
kW mm N mm
0 No
RM3PCA370 Up to 37 3.5 12 0.5 20

Amplifier unit

Motor power, protective
ground, main circuit DC

Control power connector

Amplifier unit model power (CND)
number (U,V, W, S P, N)
mm2 AWG mm? AWG
No No
RM3DCB300 14 6
RM3DCB600 38 2 125 16

lead wires at ambient temperature of 40°C.

account.

The information in this table is based on rated armature current flowing through three bundled
When wires are bundled or put into a wire-duct, take the allowable current reduction ratio into

At high ambient temperature, service life of the wires becomes shorter by heat-related

deterioration. In this case, we recommend using heat-resistant vinyl wires (HIV).
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4.2.4 Tightening torque

200V inpu

Power unit
model number ® S T P N ®© | RB1 | RB2 r t
RM3PAA7R8 20Nl AN
RM3PAA120 . .
RM3PAA160 M5 (screw size) M4 (screw size)

Power unit
model number R S T P N &) RB1 RB2 r t

[9.0 N-m] [3.0 N-m]
RM3PAAZ7O M8 (screw size) M6 (screw size) [1.4 N-m]
[12.0 N-m] [9.0 N-m] M4 (screw size)
RusPARST? M10 (screw size) M8 (screw size)
Amplifier unit
model number U v W S P N
RM3DAA050 (1.2 N-m] 2.0 N-m)]
RM3DAA100 Ma _ " |
RM3DAA150 (screw size) (screw size)
[2.0 N-m]
RM3DAAS00 M5 (screw size)
Amplifier unit
model number U v W S P N DB1 | DB2 r
[9.0 N-m]
RMSDABG0O M8 (screw size) [1.4 N-m]
RM3DAB900 [9.0 N-m] M4 (screw size)
M10 (screw size)
400V input

Power unit

model number R S T P | N &) RB1 RB2
[2.0 N-m] [1.4 N-m] [1.2 N-m]

RMSPCATEO M5 (screw size) M4 (screw size) M4 (screw size)

Amplifier unit
model number v v W i N &
DA (screw size) (screw size) (screw size)
Amplifier unit
model number v v W i N <

[2.0 N-m] [1.4 N-m]

RM3DCA150

M5 (screw size)

M4 (screw size)

4-8
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4. Wiring

Power unit

model humber U = i © RER e
[9.0 N-m] [1.2 N-m] [3.0 N-m]

AEIREEIY M8 (screw size) M4 (screw size) M6 (screw size)
Amplifier unit
model humber bl E E b S
RM3DCB300 [9.0 N-m] [1.2 N-m]
RM3DCB600 M8 (screw size) M4 (screw size)




4.2.5 Wiring for servo motor

200V inpu

B Specification and model number for canon plug of R-series servo motor

(Products of Japan Aviation Electronics Industry, Ltd.)

Servo motor
model number

Plug for powering and braking line

@Plug (Manufacturer model number)
(@Cable clamp (Manufacturer model number)
®QPlug and Cable clamp

(Model number ordering to us)

Plug for braking line

@DPlug (Manufacturer model number)
(@Cable clamp (Manufacturer model number)
®®Plug and Cable clamp

(Model number ordering to us)

Straight

Angle

Straight Angle

R1AA10100F

R1AA10150F
R1AA10200H

R1AA10250H

DN/MS3106B20-15S
(@N/MS3057A-12A
B3MS06B20-15S-12

DN/MS3108B20-15S
@N/MS3057A-12A
(3MS08B20-15S-12

R1AA13300F

R1AA13400H

R1AA13500H

R1AA13400F

R1AA13500F

R2AA13120D

R2AA13120L

R2AA13180H
R2AA13180D

R2AA13200L

R2AA13200D

R2AA18350L

R2AA18350D

R2AA18450H

R2AA22500L

R2AA22700S

DN/MS3106B24-11S
@N/MS3057-16A
B®MS06B24-11S-16

(DN/MS3108B24-11S
@N/MS3057-16A
®MS08B24-11S-16

Note 1) Note 1)

R1AA18550H

R1AA18750L

R1AA1811KR
R1AA1815KB

R2AA18550R

R2AA18550H

R2AA18750H

R2AA1811KR

R2AA2211KB

R2AA2215KB

DN/MS3106B32-17S
(@N/MS3057-20A
B3MS06B32-17S-20

DN/MS3108B32-17S
@N/MS3057-20A
(B3MS08B32-17S-20

R2AA2220KB

R2AA2830KV

R2AA2837KV

Terminal block

DJLO4V-6A10SL-3SE-EB-R
2JL04-1012CK(05)-R
(3)332706X1

DJLO4V-8A10SL-3SE-EBH-R
@JL04-1012CK(05)-R
(3)332707X1

Terminal block

Note1) Plug for braking line is used in common with powering line.
Please contact us for waterproof type and TUV-compliant products.

4-10
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4. Wiring

B Specification and model number for canon plug of R-series servo motor

(Products of Japan Aviation Electronics Industry, Ltd.)

Servo motor
model number|

Plug for powering and braking line

@DPlug (Manufacturer model number)

(@Cable clamp (Manufacturer model number)

®Plug and Cable clamp (Model number ordering to us)

Plug for braking line

@Plug (Manufacturer model number)
(@Cable clamp (Manufacturer model number)
®@Plug and Cable clamp (Model number ordering to us)

Straight

Angle

Straight

Angle

R2CA10075F

R2CA10100F
R1CA10150V

R1CA10200V

DJL04V-6A20-15SE-EB-RK
@JL04-2022CK(12)-R
(3332706X5

DJL04V-8A20-15SE-EBH-R
@JL04-2022CK(12)-R
(3332707X5

R2CA13050D

R2CA13120R

R2CA13120F

R2CA13180H
R2CA13180D

R2CA13200L

R2CA13200H
R2CA18350L
R2CA18350C
R2CA18450H
R2CA 18550V
R2CA18550H
R1CA13300V

DJLO4V-6A24-11SE-EB-R
@JL04-2428CK(17)-R
3332706X10

DJLO4V-8A24-11SE-EBH-R
@JL04-2428CK(17)-R
3332707X10

Note 1)

Note 1)

R2CA18750H

R2CA2211KB
R2CA2215KV
R1CA18550H

R1CA18750L
R1CA1811KR

R1CA1815KB

(DJL04V-6A32-17SE-R
@— (Conduit) Note 2)
®JL04V-6A32-17SE

R2CA2220KV
R1CA2220KV
R2CA2830KV

R2CA2837KB

Terminal block

@
JLO4V-6A10SL-3SE-EB-R

@JL04-1012CK(05)-R
3)332706X1

DJLO4V-8A10SL-3SE-EBH-R
@JL04-1012CK(05)-R
(3)332707X1

Note 3)

Terminal block

Note 3)

Note 1) Plug for braking line is used in common with powering line.
Note 2) Please prepare a conduit by customer side.
Note 3) There is no model with brake.

B Pin assignment

Ground

Canon plug for power line

(Model number: N/MS3106(8)B20-15S)
(Model number: JL0O4V-6(8)A20-15S)

Pin assignment (Viewed from cable)

4-11

Canon plug for power line

(Model number: N/MS3106(8)B24-11S)
(Model number: JL0O4V-6(8)A24-11S)
Pin assignment (Viewed from cable)



Canon plug for power line Canon plug for brake
(Model number: N/MS3106(8)B32-17S) (Model number: JLO4V-6(8)A10SL-3SE-EB-R)
(Model number: JL04V-6A32-17S Pin assignment
Pin assignment (Viewed from cable)

(Viewed from cable)

B Plug model numbers of cooling fan connected to motor
(Products of Japan Aviation Electronics Industry, Ltd.)

M Plug model No. of cooling fan Pin assignment code
otor model (Cable clamp model No.) Connector
number [Plug + clamp model No-] type AC200V+10%
9 P : Single-phase 50/60Hz
R1, R2 N/MS3106B10SL-4S
(Flange size: (N/MS3057-4A) Straight A B
180mm, 220mm) [MS06B10SL-4S-4]
R2 N/MS3108B10SL-4S
(Flange size: (N/MS3057-4A) Angle A B
180mm) [MS08B10SL-4S-4]

*

[Plug + clamp model No.] is the model number ordering to us.
We recommend 1.25mm? (AWG16)-wiring diameter of cooling fan.

*

(Pin assignment)
FM FM

T

l,

Plug for cooling fan
Pin assignment
(Viewed from cable)

412
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4. Wiring

f ing f Pin assignment code
Motor model Plug model No. of cooling fan
number (Cable clamp model No.) Connector type 200V AC+10%,
u [Plug + clamp model No.] Three-phase Thermostat
50/60Hz
JLO4V-6A18-12SE-EB-R
R2 (JLO4-18CK(13)-R) Straight A B, C E,F
o [332706X3]
(F';‘ggri;')ze' JLO4V-8A18-12SE-EBH-R
(JLO4-18CK(13)-R) Angle A B, C E,F
[332707X3]
* [Plug + clamp model No.] is the model number ordering to us.
* Thermostat should be connected to EXT.TH of amplifier unit.
*  We recommend 1.25mm? (AWG16)-wiring diameter of cooling fan.
(Pin assignment) Thermostat FU
Thermostat
Plug for cooling fan
Pin assignment
(Viewed from cable)
B Model number of thermostat receptacle for motor connection
(Products of Molex)
Motor model Receptacle model number [Model number in SANYO] assiPr|1rr]nent
number Contact model number [Model number in SANYO] c%de
o eceptacle model number: - - -
(FlanRg <iye. |  Receptacle model number: 5557-02R [AL-00082504-08] -
2759mm) " | Contact model number: 5556 T2L [AL-00171350-01 Note 1) ] ’

Note 1) This model number provides quantity 1.

* [Model number in SANYQ] is the model number ordering to us.
* It should be connected to EXT.TH of amplifier unit.

(Pin assignment)

|
B

Thermostat receptacle
Pin assignment
(Viewed from cable)



4.2.6 Wiring for motor encoder \ZOOV input\ \400V input\

Refer the instruction manuals of each control board, for motor encoder wiring.

4.2.7 Wiring for control power 400V input

Connect wires with using a provided connector and opening tool.

B1 (24V) | / B2 (0V)
A1 (24V) 2] A2 (0V)
Connector model number: 04JFAT-SAGG-G-KK Opening tool model number: J-FAT-OT(N)

(Manufacturer: J.S.T. Mfg. Co., Ltd.)

* For DC24V (CND), connect "24V" to A1 and B1 terminals and "0V" to A2 and B2 terminals.
However, do not use them for different side of daisy chain in multi-axis connection. Connector
pin of some amplifier may be insufficient of current capacity. If daisy chain is required to
multi-axis connection, use left side pins only (in the white line circle below) for avoiding flow of
total current into contact point of connector.

4.2.8 Wiring for external thermal sensor cable
200V input 400V input

Use a dedicated cable AL-00453107-00 or equivalent.
Refer the section 6.9.8 for detail.

4.2.9 Wiring for regenerative resistor thermal sensor cable
200V input 400V input

Use a dedicated cable AL-00397733-C1 or equivalent.
Refer the section 6.9.7 for detail.

4-14
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4. Wiring

4.2.10 Built-in cooling fan power wiring 200V input

Wire a power line (customer side) to receptacle below, and connect to a connector of our unit.

Name Model number Signal Manufacturer
Receptacle 5557-02R 1-pin---24V Mol
Contact 5556T 2-pin- -0V olex

Wire length from unit (Ex. power unit: RM3PAA160)

*

ll
0

150mm (minimum value)

Quantity of equipped fan motor is different depends on unit. See below.

Unit name Unit model number | Fan motor qty. ST AON Fan motor model number
current (A)
RM3PAA7R8
Power unit RM3PAA120 2 0.2 -
AT e
. . RMSDAA100 1 0.1 SANYO DENKI)
Amplifier unit RM3DAA150
RM3DAA300 2 0.2

4.3 Wiring between units

4.3.1 Wiring between power unit/amplifier unit (control power)
200V input

Use a dedicated cable AL-00510002-L10 or equivalent.
Refer the section 6.9.4 for detail.

4.3.2 Wiring between power unit/control unit

200V input| 400V input

Use a dedicated cable AL-0103686-1[1 or equivalent.
Refer the section 6.9.2 for detail.

4.3.3 Wiring between amplifier unit/control unit

200V input 400V input

Use a dedicated cable AL-00510001-0J0 or equivalent.
Refer the section 6.9.3 for detail.
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4.4 Wiring example

4.4 Wiring example

Even if it turns off power supply, high-pressure voltage may remain in power unit/amplifier unit.
Therefore, do not touch a power supply terminal for 15 minutes for the prevention from an electric
shock. Completion of electric discharge turns off the CHARGE LED. Please perform connection
check work after checking that the CHARGE LED goes dark.

200V inpu

1) Power unit: RM3PAA7RS8 to RM3PAA160, Amplifier unit: RM3DAAQ050 to RM3DAA300

To P, N of next
amplifier unit

' hree-phase, 200 to 230V AC Power unit Amplifier unit
50/60 Hz (= PAN |
_ MC R b

[ Noise U/}/ Qs :

H 1 1 N
g filter < CDT 7 vO
T 2 Q o _
= i i ©
Or cN1-1 O—QOQ CN1-1 |
| | !
Operation d!)t cN1-2 O |_O CN1-2° I 76 CN1-1 of next
MC ON  OFF ! ! T = amplifier unit

{1 Il o |

B i o i

o | L |

ALm ~MC | L |

| L |

- Emergency | SO0— | S O—
stop I rpy ]! !
O . "=

Regenerative resistor 1rpgo | ! !

| I | [

|J:D EXTTH | |

I [ |

i._._.ENE._J__I iI.ENE.T.i
5VDC, 1210 24VDC T Comnactor o Connedtor or
T Diode i power unit amplifier unit :
@ ] @ . |
— <> General output !
ALM [
ﬁ (ALM output) i
COM i i

Control unit

For ALM contact of safety circuit, uses general outputs, and sets either During ALM status
output ON or During ALM status output OFF.

*  Must add the surge absorbing diode to if inductive load as relay connect to general outputs.
Please take care of polarity of the diode that will be cause of each unit failure.
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4. Wiring

200V inpu

2) Power unit: RM3PAA270, RM3PAA370, Amplifier unit: RM3DAB600, RM3DAB900

To P, N of next
amplifier unit

—
To EXT-TH1, 2

ﬁ (ALM output)
coM |

Three-phase, 200 to 230V AC Power unit Amplifier unit i
|_____' L= —
50/60 Hz MC
X S~ \%J
! Noise /E/
e filter o
—X O
=
Operation : To CN1-1 of next
MC ON OFF i amplifier unit
L T
. |
B i .
! | . MC
ALM ~ MC ! o -
- _ i ' ! H\O_i:i*]
Emeruc:;ency | fan d)_ PLRY A
stop i : i DBZ\.'J To power supply for
' P— ynamic brake
Regenerative resistor Ci)RBZ : T : operation
— O i : I To thermal
I i | EXT-TH ; ¢
EXT.TH C sensor o
! - 1 ] dynamic brake
i i : 2 resistor
! | !
i I i 3 ] To thermal
! i ! 4 sensor of motor
I ; I : or motor fan
i 1 90y
| ; | .
! | !
__oNe !TENE._.i =
5V DC, 120 24V DC C Connectorfor  Connector for |
T Diode i power unit amplifier unit |
: i
o 1 !
AIL_i\I/I <? General output :
i
i

L e — =

Control unit

For ALM contact of safety circuit, uses general outputs, and sets either During ALM status

output ON or During ALM status output OFF.

Must add the surge absorbing diode to if inductive load as relay connect to general outputs.

Please take care of polarity of the diode that will be cause of each unit failure.

Make short circuit when EXT-TH of amplifier unit is not used.

DB1 and DB2 are dynamic brake timing output. Magnetic contactor and resistor should be

prepared by customer side.

Contact rating: 250V AC/2A, 30V DC/2A, Inductive load (COS ¢ =0.4, L/R=7ms)

417



4.4 Wiring example

3) Power unit: RM3PCA160, Amplifier unit: RM3DCA025 to RM3DCA150

—— To P, N of next
—— amplifier unit

Three-phase, 380 to 480V AC Power unit Amplifier uni
50/60 Hz r
MC R b C
i Noise u/}/ CPS
H 1 1 N
e filter o OT i
—i— 2 o
L : : LO
24V O 24+ | i
power source ! L( ) i
Operation d!DOV | . ov i
MC  ON OF ! P i
_| 1 W I | I i
[ < i | i
< ! P i
ALm ~MC | i i
Emergency | SO0~ | S (:)—
stop | RB1 ]! i
O | = | =
Regenerative resistor Tpg, | | :
O o |
| i :
| . '
&D EXTTH | | |
I .
e i o |
5V DC, 12 to 24V DC - I_ ....... L ...... —L ..... J;._:
Diode i Connector for Connector for |
T i power unit amplifier unit |
[ ] <&

. General output

: : @

ALM !
ALM output

oo LMoo :

Control unit

For ALM contact of safety circuit, uses general outputs, and sets either During ALM status
output ON or During ALM status output OFF.

*  Must th I rbing di to if inductive | rel nnect t neral outputs.
Please take care of polarity of the diode that will be cause of each unit failure.

Make sure to perform 24V power turn ON/OFF while main circuit power OFF.
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4. Wiring

4) Power unit: RM3PCA370, Amplifier unit: RM3DCB300, RM3DCB600

—— To P, N of next

— amplifier unit N
e -
. , n
Three-phase, 380 to 480V AC Power unit Amplifier unit v
50/60 Hz MC - NN Y
— % o (I')R =) P [ [
i Noise /:/ S O—0 O
H 1 1 N
e filter o QT T N UL D
—x o, Q L Ve
= | 1w
24V O 24+ : 24+ "o
power source :
Operation d!DOV ! T ov pg1! MC
MC ON OF ! Lo
gl et el 1 [ry X ]
! : ! DBZ\'J To power supply for
~ MC ! I ' dynamic brake
ALM : : : [ operation
‘ bl oy ! . [
Emergency [ DO | EXT-THI To thermal
stop | RB1 I I sensor of
O | 1 ] dynamic brake
Regenerative resistor Trg, I 2 resistor
LI O ! | 3 ] To thermal
I I I 4 sensor of motor
EXT.TH ! | or motor fan
D_ o ® O
! ! I i
[ ! | -
| Nt | | i
: : CN8 .
|._| ........ |._.I |.|_._._._|.J
5V DC, 12 to 24V DC ——
Diod ! Connector for Connector for |
T 1ode : power unit amplifier unit |
o | | [
Am <> General output i
ﬁ (ALM output) i
COM |

Control unit

For ALM contact of safety circuit, uses general outputs, and sets either During ALM status
output ON or During ALM status output OFF.
Must add the surge absorbing diode to if inductive load as relay connect to general outputs.
Please take care of polarity of the diode that will be cause of each unit failure.
Make short circuit when EXT-TH of amplifier unit is not used.
DB1 and DB2 are dynamic brake timing output. Magnetic contactor and resistor should be
prepared by customer side.

Contact rating: 30V DC/2A, Inductive load (COS ¢ =0.4, L/R=7ms)
Make sure to perform 24V power turn ON/OFF while main circuit power OFF.
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4.5 Power supply capacity and peripherals list

4.5 Power supply capacity and peripherals list

Total rated I\(/)l?vlgrcrlgt:iur:t Molded Case
Power unit output of P 9 Circuit L Magnetic Surge
(kVA) Noise filter
model number | servo motors (at power unit Breaker contact absorber
(kW) rated output) JhIciels)
NF125, 75A Mirsubeni
RM3PAA7RS8 7.8 13 Mitsubishi Electric Electric
Corporation c .
orporation
NF125. 100A HF3280C-SZL S-T80
. L . SOSHIN Mitsubishi
RM3PAA120 12 20 Mltséuobrlsg;aliilgﬁtrlc ELECTRIC Electric LV275DI-U4
P Co., Ltd. Corporation OKAYA
NF125, 125A o INDUSTRIES
RM3PAA160 16 27 Mitsubishi Electric Electric CO., LTD.
Corporation Corporation
RM3PAA270 30 46 Mitliiﬁfs%izE?gQric HF?S’Z‘;)gS'ﬁZB M?t-slm’?soh‘
Corporation ELECTRIC Electric
P Co., Ltd. Corporation
400V inpu
Total rated Mau;V(\:/Lr;r:wt Molded Case
Power unit output of su | Circuit Noise filter Magnetic Surge
model number | servo motors PPy Breaker contact absorber
capacity
(kW) (kVA) (MCCB)
HS10
Hitachi Industrial
Up to 2.0 3.7 BW125JAGU- Equipment
3P020 Systems Co.,
Fuji Electric Co., Ltd.
Ltd.
2.0to 5.5 10.3 HFE3060C- HS20 LV480DI-U4
SZL-4DDD Hitachi Industrial OKAYA
RM3PCA160 BW125JAGU- SOSHIN Equipment ELECTRIC
3P030 ELECTRIC Systems Co., INDUSTRIES
5510 11.0 20.0 Fuiji Electric Co.,|  Co., Ltd. Ltd. CO., LTD.
Ltd.
HS50
%&GU' Hitachi Industrial
Up to 16.0 28.2 Fuji Electric Co., S’EqU|pmc-c::nt
Ltd. yst?_rtrzjs 0.,

* Add surge absorber to power line input of power unit if overvoltage like lightning surge may be
given.
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4. Wiring

Main circuit
Vel itz ower Molded Case
Power unit output of b o L Magnetic Surge
supply Circuit Breaker | Noise filter
model number | servo motors : contact absorber
(kW) capacity (MCCB)
(kVA)
BW125JAGU- H100C
3P100 Hitachi Industrial
30 53.9 Fuiji Electric Equipment Lv480DI-U4
Co., Ltd. Please Systems Co., Ltd. OKAYA
RM3PCA370 tact ELECTRIC
BW125JAGU- contact us. H125C INDUSTRIES
3P125 Hitachi Industrial CO,, LTD.
37 67.2 Fuji Electric Equipment
Co., Ltd. Systems Co., Ltd.

* Add surge absorber to power line input of power unit if overvoltage like lightning surge may be
given.
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In this chapter, each kind of selections are explained.
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5. Selection

5.1 Servo motor sizing

It is estimated that selection of servo motor capacity computes required servo motor capacity
from machine specification (composition). In addition, since the capacity selection of a servo
motor can download "the capacity selection software of a servo motor" for free from our company
"website", please use it here. Here, the fundamental formula is described.

5.1.1 Flowchart of servo motor sizing

I . Create operation pattern.
Start Il . Calculate load moment of inertia from a machine

configuration.
Il . Calculate load torque from a machine
- - configuration.
I An operation pattern is made. Note1) IV. Select the following motor:
+ Load moment of inertia (J.) is 10 times or less of
servo motor rotor moment of inertia (Jw).
= The load torque (TL) is 80% (Tr*0.8) of the motor
I Load inertia JLis calculated. rated torque or less.
JL=Jmx10
TL=Trx0.8
) V. Calculate the required adjustable velocity torque
m Load torque Tv is calculated. from an operation pattern.
VI .Calculate the effective torque from a torque
pattern.

VI .Judge whether the followings have been
established. Adjustable velocity torque (Ta, Tb)

4 Temporary selection of servo motor capacity is 80% (Tpx0.8) or less of the peak torque at stalll
(Tp) of servo motor

The effective torque (Trms) is 80% (Trx0.8) or

less of the rated torque (Tr) of servo motor

Ta=Tpx0.8

To=Tpx0.8

Trms=Trx0.8
VII. Calculate regeneration electric power, and if
required, select an external regeneration resistor.
. Improve servo motor capacity, such as raising
the capacity of a servo motor.

AV Adjustable velocity torque is calculated.

A 4

VI Effective torque is calculated. X

Review of servo motor size

Regenerative power is calculated.

A 4

End

Note1) For making operation pattern, must not exceed continuous maximum rotation speed by
average rotation speed of motor.
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5.1 Servo motor sizing

5.1.2 Make an operation pattern

Velocity [min]

N2 F------5

N1 Time [s]
ta tr tb

tc

A
\4
A
\ A 4

s

ta=Acceleration time
tb=Deceleration time
tr=Constant velocity time
ts=Stop time

t=1cycle

5.1.3 Calculate motor shaft conversion load moment of inertia (J.)

B The inertia of a moving part.

1 2 T x o xD*xL
JLz(E) x — [kg'm?]
32

G: Reduction ratio

0 : Moving part specific gravity [kg/m?]
D: Moving part diameter [m]

L: Moving part length [m]

B Work inertia

JE () W ox (e 2
=03 w (2—7r) [kg-m?]

G: Reduction ratio

W: Moving part mass [kg]

P: In the case of a ball screw, is the lead of a ball screw [m]
In the case of a belt pulley, is an outside diameter of a pulley. [m]
(P=mD)

uonoeles
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5. Selection

5.1.4 Calculate motor shaft conversion load torque (T.)

B Ball screw (in horizontal axis)

-

_ (F+ouw) P

L= X x

n 27 G

*x 98 [N-m]

B Ball screw (in vertical axis)

When motor drives upward

(F + (n+DW) P 1
T= x x
n 27 G

x 98 [N'm]

When motor drives downward
(F+ (u-1)W) P !

T= x x

n 27 G

x 98 [N-m]

B When ball screw stops (in horizontal axis)

Ti= x x x 98 [N'm]

n 27 G

B  When ball screw stops (in vertical axis)

0
—_

(F+W)
n 27 G

x 08 [N-m]

F: External force [kg]

1 : Transmission efficiency
J: Coefficient of friction

W: Moving part mass [kg]
P: Ball screw lead [m]

G: Reduction ratio

5-3



5.1 Servo motor sizing

B Belt pulley (in vertical axis)

(F+uW)

n
B Belt pulley (in vertical axis)

Belt pulley (in vertical axis)

(F+(u+1)W) D
T=
n 2
When motor drives downward
(FH(u-1)W) D
Ti=
n 2

B When belt pulley stops (in horizontal axis)

TL=

ol

B  When belt pulley stops (in vertical axis)

(F+W)

D

L=
n

F: External force [kg]

n : Transmission efficiency
u: Coefficient of friction

W: Moving part mass [kg]
P: Diameter of a pulley [m]
G: Reduction ratio

2

o=

-

®

x 98 [N'm]
1
X 98 [N-m]
G
1
x 98 [N-m]
G
9.8 [N-m]
9.8 [N m]

uonoeles



5. Selection

5.1.5 Calculate acceleration torque (Ta)

Ta=

27 (N2-N1) x (JL+dm)
60 x ta

+ To [N-m]

N2: Servo motor rotation velocity after acceleration [min-']
N+. Servo motor rotation velocity before acceleration [min]

Ju: Load inertia [kg-m?]
Jum: Rotor inertia of servo motor [kg-m?]

5.1.6 Calculate deceleration torque (Tbv)

To=

27 (N2-N1) x (JL+Jdm)
60 x tb

- T [N-m]

N2: Servo motor rotation velocity before deceleration [min-']
N1: Servo motor rotation velocity after deceleration [min™']
Ju: Load inertia [kg-m?]

Jm: Rotor inertia of servo motor [kg-m?]

5.1.7 Calculate effective torque (Trms)

Trms= /\/ (Ta? x ta) + (TL2 x tr) + (To2 x tb)

" (N-m]

5.1.8 Judgment condition

B We consider the followings as the standard of the judgment.

*
*

*

Load torque load ratio TL=Trx 0.8 (Load torque is 80% or less of rated torque)

Acceleration torque load ratio Ta=Tp x 0.8 (Acceleration torque is 80% or less of peak
torque at stall )
*  Te: peak torque at stall

Deceleration torque load ratio To=Tp x 0.8 (Deceleration torque is 80% or less of
peak torque at stall)
*  Tp: peak torque at stall

Effective torque load ratio Trms=Tr x 0.8 (The effective torque is 80% or less of rated
torque)

Inertia ratio JL=Jmx 10(Load moment of inertia is 10 times or less of the motor rotor
moment of inertia)

In addition, the rise in heat of motor can be suppressed by taking the large degree of margin at
torque load ratio. Moreover, when rotating a table mechanism slowly depending on inertia ratio, it
may be able to control 10 or more times. We recommend you the check by the real machine.
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5.2 Selection of power unit

5.2 Selection of power unit

Judge whether usage of a power unit is possible by the information of electrolytic capacitor
values of connected control unit/amplifier unit and motor load condition.

5.2.1 Limitation of control unit
Maximum allowable axes numbers of control unit connecting to power unit is shown below.

Maximum allowable axes numbers of EtherCAT communication single axis control unit
(model number: RM3C1H) = 5 axes (Control unit: 1)

5.2.2 Limitation of main circuit electrolytic capacitor
Select the amplifier units so as to their total capacity of electrolytic capacitors is allowable
capacity (CC) of power unit electrolytic capacitor or less.
Allowable capacity (CC) of power unit electrolytic capacitor > Z [Internal electrolytic capacitor
of each units (CA)]

200V inpu

Table 1. Internal electrolytic capacitor value of each units (200V input)
Unit model number Electrolytic capacitor value (CA)
RM3PAA7RS 0 pF
RM3PAA120 0 pF
RM3PAA160 0 pF
RM3PAA270 4,360 uF
RM3DAA050 4,360 uF
RM3DAA100 1,800 pyF
RM3DAA150 1,800 pyF
RM3DAA300 5,400 pF
RM3DAB600 10,800 pF

Table 2. Allowable capacity of power unit electrolytic capacitor, and rated output (200V input)

Power unit Allowable capacity of electrolytic
model number capacitor (CC) ezl O ()
RM3PAA7RS8 16,000 pF 7.8
RM3PAA120 16,000 pF 12
RM3PAA160 16,000 pF 16
RM3PAA270 48,000 pF 30

5-6
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5. Selection

Table 3. Internal electrolytic ca

pacitor value of each units (400V input)

Unit model number

Electrolytic capacitor value (CA)

RM3PCA160 1,090 yF
RM3PCA370 2,180 pF
RM3DCA025 340 yF
RM3DCAOQ050 340 yF
RM3DCAQ75 545 uF
RM3DCA150 1,635 uF
RM3DCB300 3,270 pF
RM3DCB600 4,360 uF

Table 4. Allowable capacity of power unit electrolytic capacitor, and rated output (400V input)

Power unit Allowable capacity of
model number electrolytic capacitor (CC) e @UELL ()
RM3PCA160 6,000 uF 16
RM3PCA370 15,000 yF 37

5.2.3 Limitation due to motor load (continuous rated output)
Effective value of total motors rated output should be a value of power unit rated output or less.

Power unit rated output [W] (See table

* Motor output electric power: P [W]

2o0rd4)> ¥ P[W]

= (Rated speed [min-"] x Effective torque [N-m] x 2 x 1) /60

5.2.4 Limitation due to motor load (instantaneous maximum output)

Total motors instantaneous maximum output value which start/stop simultaneous should be a
value of power unit rated output multiply 2 or less.

Power unit rated output multiply 2 or less [W] > Z Pmax [W]

* Motor maximum output electric power: Pmax [W] = (Rated speed [min-1] x

Maximum torque [N-m] x 2 x 1) /60

5-7



5.3 Selection of regenerative resistor

5.3 Selection of regenerative resistor

Calculate "regeneration effective power (PM)," and determine the capacity of the regeneration
resistance to be used. Judge whether usage of an internal regenerative resistor is possible by
this calculation result.

5.3.1 How to find "regeneration effective power (PM)" of the
horizontal axis drive by a formula

B Calculate regeneration energy.

1 Tb T 2
EM = Ehb = xNx3xKed x x th - x 3xRo xtb
2 KT KT

EM: EM: Regeneration energy during operations along horizontal axis [J]
Ehb: Regeneration energy during deceleration [J]

Ke ¢ : Voltage constant per phase [Vrms/min'] (Motor constant)

KT: Torque constant [N -m/Arms] (Motor constant)

N: Motor rotation speed [min-']

R ¢ : Phase resistance [Q] (Motor constant)

tb: Deceleration time [s]

Tb: Torque during deceleration [N -m]

B Calculate "regeneration effective power" from regeneration energy.

EM

to

PM: Effective regeneration power [W]
EM: Regeneration energy [J]
to: Cycle time [s]

5-8
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5. Selection

5.3.2 How to find "regeneration effective power (PM)" of the vertical
axis drive by a formula

B Calculate regeneration energy.

EM = EVUb + EVD + EVDb

1 Tub Tub 2
= x N x3-Ked x xtUb - x 3:Ro xtUb
2 KT KT
TD TD 2
+ Nx3-Ked x xtD - e x 3*Rd xtD
KT KT
1 TDb TDb 2
+ x Nx3:-Ked x xtDb - e x 3*Rd x tDb
2 KT KT

EM: Regeneration energy during operation in horizontal axis [J]

EVUb: Regeneration energy while motor drives upward during deceleration [J]
EVD: Regeneration energy while motor drives downward [J]

EVDb: Regeneration energy while motor drives downward during deceleration [J]
Ke ¢ : Voltage constant per phase [Vrms/min'] (Motor constant)

KT: Torque constant [N -m/Arms] (Motor constant)

N: Motor rotational velocity [min']

R ¢ : Phase resistance [Q2 ] (Motor constant)

Tub: Torque while motor drives upward during deceleration [N-m]

tUb: Period of time motor drives upward during deceleration [s]

TD: Torque while motor drives downward [N-m]

tD: Period of time motor drives downward [s]

TDb: Torque while motor drives downward during deceleration [N-m]

tDb: Period of time motor drives downward during deceleration [s]

* When the calculation result of either of EVUb, EVD, or EVDb is negative, calculate EM by
considering the value of those variabkes as 0.
B Calculate "regeneration effective power" from regeneration energy.

EM

to

PM =

PM: Effective regeneration power [W]
EM: Regeneration energy during deceleration [J]
to: Cycle time [s]



5.3 Selection of regenerative resistor

5.3.3 Allowable power of an external regenerative resistor

B Allowable regenerative power and minimum resistance value of regenerative resistor are

200V inpu

shown in below table.

. Allowable regenerative power to be Allowable minimum
Power unit : .
used by an external regenerative resistance value of external
model number ; . :
resistor [PRO] regenerative resistor
RM3PAA7R8 4,800W or less 6.5Q
RM3PAA120 6,200W or less 500
RM3PAA160 9,400W or less 3.3Q
RM3PAA270 12,400W or less 250
RM3PAA370 24,000W or less 1.3Q
400V inpu
. Allowable regenerative power to be Allowable minimum
Power unit X .
used by an external regenerative resistance value of external
model number ; X ;
resistor [PRO] regenerative resistor
RM3PCA160 9,385W or less 13.3Q
RM3PCA370 26,557W or less 4.7 Q

uonoeles
S

* When regeneration effective power PM exceeds the maximum permitted power (PRO) of the
external regeneration resistor, reconsider the acceleration constant, load inertia, etc.

* For external regenerative resistor use, must set regenerative resistor value correctly to the
system parameter ID_OB.
Accurate value is not shown in the average power monitor, if correct value is not set.

5.3.4 Selection of external regenerative resistor

With the regeneration effective power "PM" found from calculation, choose the external
regeneration resistor to be used from the following table.

200V inpu
Power unit [PM] 125W 250W 500W 1kW 2kW
model number or less or less or less or less or less
Resistor Sign Cx1 Ex2 Cx4
RM3PAA7RS8 Connection Contact us
I m I\"
number
Resistor Sign Cx1 Ex2 Cx4
RM3PAA120 Connection Contact us
I m \"
number
Resistor Sign Bx1 Dx2 Bx4 Cx8
RM3PAA160 Connection I I v v Contact us
number
Resistor Sign Bx1 Bx2 Bx8 Bx8
RM3PAA270 Connection I I v v Contact us
number
Resistor Sign BXx1 Bx2 Bx8
RM3PAA370 Connection Contact us
I m \'
number
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5. Selection

Power unit [PM] 125W 250W 500W 1kW 2kW
model number or less or less or less or less or less
Resistor Sign EXx1 Cx2 Ex4 Cx8 Gx8
RM3PCA160 Connection I I v VI VI
number
Resistor Sign Bx1 Dx2 B x4 Dx8 BXx16
RM3P i
3PCA370 Connection I o v v VI
number

* The resistor sign of an external regeneration resistor and the connection number correspond with
the following page.

* The permissible effective power of external regenerative resistor is maximum 25% of the rated
power under natural air cooling.

* The permissible effective power of external regenerative resistor is maximum 50% of the rated
power under forced air cooling by fan.

5.3.5 Specification of external regenerative resistor

The resistor model name corresponds with the sign of the external regeneration resistor selected
for the preceding clause.

Thermostat "
Rated Detection Aol
Resisto Resistor Model Resistanc Effective
. power temperature Mass
r Sign Number e Value Power
[PR] (Contact [PM]
specification)
A REGIST-500CW1R5B 15 Q
B REGIST-500CW5B 5 Q
C REGIST-500CW7B 7 Q 100°C+5°C
b | Reaists00cwioe | 0V 0 @ (b-contact) 125W ) 14k
E REGIST-500CW14B 14 Q
F REGIST-500CW20B 20 Q
G | REGIST-1000W6R7B | 1,000W | 67 Q 140°C+5°C 250W | 2.9kg
(b-contact)

* Refer "6.9.9 External regenerative resistor 200V input] 400V input!" for external dimension of
regenerative resistor.
* Permissible Effective Power value is at condition of natural air cooling.
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5.3 Selection of regenerative resistor

5.3.6 Connection of regenerative resistor

The connection method of a resistor corresponds with the connection number of the external
regeneration resistor selected by the section 5.3.4.

B Connection of external regenerative resistor

Connection Number I Connection Number 1
B One resistance is connected. B Series connection about two resistances.
Power unit Power unit

R

R R

Twisted

Twisted

Twisted Twisted
Connection Number II Connection Number IV
B Parallel connection about two B Series/parallel connection about FOUR
resistances. resistances.
R Twisted Power unit R R Twisted Power unit

TH TH  Twisted

TH TH Twisted

Connection Number V Connection Number VI
B Series/parallel connection about eight B Series/parallel connection about eight
resistances. resistances.

Power unit
RB1

R R Twisted

Power unit
RB2 R R R R Twisted

TH TH TH TH

TH TH TH TH

Note) TH (thermostat) shall be connected to EXT.TH of power unit.
5-12
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5. Selection

Connection Number VI
B Series/parallel connection about sixteen resistances

R R R R

Power unit
RB1

Twisted

RB2

Twisted

TH TH TH TH T™H TH TH TH

* Note) TH (thermostat) shall be connected to EXT.TH of power unit.

5.3.7 Thermostat connection of external regenerative resistor
TH (thermostat) shall be connected to EXT.TH of power unit.

5.3.8 Protection function of external regenerative resistor
For the external regenerative resistor connection, it is able to protect by setting appropriate
parameters to control unit of each axis. Set the appropriate parameters by following the

instructions given below.
B The two parameters requiring settings are given below.

EtherCAT communication single axis control unit (model number: RM3C1H)
¢ System parameter ID03 “Regenerative resistor selection”
® Must set "02: External_R" (initial value) to all axes.

B The protection functions are classified into two main types:

€ Protection for a short-time, high load factor:
An error is detected when the power absorption of regenerative resistor is extremely

high over a short time period (100 ms to several 10 seconds). A ‘Regenerative Error’
alarm “AL.43” is issued when this error is detected.

& Protection during thermostat operation of the external regenerative resistor:

An error will be detected when External Trip Function works. An 'External Error’ alarm
“AL.55” is issued when this error is detected.
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5.3 Selection of regenerative resistor

actual operation

5.3.9 Confirmation method of effective regeneration power PM in

Regeneration power PM can be easily confirmed in the digital operator or the setup software.

EtherCAT communication single axis control unit (model number: RM3C1H)
B Setup software: Monitor display ID16 ,REGP, "Regenerative Resistor Operation percentage

monitor"

B CoE object: Object dictionary 0x210A, 0x00, "Regenerative Resistor Operation percentage

monitor [REGP]"

* The monitor value shows the operating rate of regeneration circuit.
* The display range is 0.00 to 99.9%.

B The actual regeneration effective power PM can be calculated from this monitor value by

following equation.

€ Input Supply Voltage: In case of 200V AC specification

Regeneration effective power [PM](W) =

400(V) x 400(V)

Regenerative Resistor
Operation Percentage (%)

Regeneration
resistance(Q)

100(%)

uonoeles

€ Input Supply Voltage: In case of 400V AC specification
Regenerative Resistor
800(V) x 800(V)

Operation Percentage (%
Regeneration effective power [PM](W) = Regeneration x P 100(%) ge (%)
()

resistance(Q)

B Calculation Example
Input Supply Voltage: 400V AC specification
Regeneration resistance value: 14 Q
Monitor Value (RegP): 0.12%

800(V) x 800(V) 0.12(%)
. X =55 (W)
Regeneration 100(%)

resistance (14 Q)

Regeneration effective power [PM](W)=

* The regeneration power calculated from this monitor value continues to be the target until the
end of operations. Regeneration power varies with the voltage fluctuation of the input power
supply and changes across the ages of the amplifier unit and the loading device.

Be sure to opt for selection of regeneration resistance based on the regeneration effective power
"PM" found from calculation of a pattern of operation and regeneration power.

Install the external regeneration resistor on equipment, and measure the temperature of the
external regeneration resistor by the operating condition that the regeneration effective power
“PM” becomes the maximum. Then do sufficient mounting check of alarm not being generated. In
addition, it takes 1 to 2 hours until the temperature of the external regeneration resistor is
saturated.
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5. Selection

5.3.10 Precautions for external regenerative resistor use

B The place where corrosive gas has occurred, and when there is much dust, insulated
degradation, corrosion, etc .may arise. There fore be careful of an attachment place.

B External regeneration resistor should be placed by keeping enough distance from the other
parts so as not to be affected by the other parts-generated heat.

W Must wiring by twisted lines to external regenerative resistor. Wiring length keeps 5 m or less,
and aims as short as it can.

B Wiring should keep no contact with regenerative resister, and using flame-retardant cable or
giving flame-retardant by silicon tube.
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Appendix

In this chapter, servo motor outline drawing and datasheet,
servo amplifier outline drawing and option parts are explained.
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6. Appendix

6.1 Standards Conformity

In our company, compatibility examinations of overseas standards are carried out in certificate

authorities, and attestation markings are done based on the published certificate of attestation.

6.1.1 Standards Conformity

B This power unit/amplifier unit implements the standards examinations below.

Product model

Applicable laws and Regulations

Standard code

Certificate authorities

NO. Class Detailed class
uL
Power unit: (Underwriters Laboratories
RM3P***** inc.)
ool ] UL61800-5-1
Amplifier unit: ®
RM3D***** c us
Power unit: TOV
RM3P**** (TUV SUD Japan, Ltd.)
Amplifier unit: Electrical | [Op /0129° DreeVe: | 1Ec61800-5-1
RM3D safety (2014/35/EU) EN61800-5-1
Control unit:
RM2C1A0Q
gSafﬁ Torque Off 4 EMC EMC directive: EMC F&%ﬁ;&fimte 1) TOV
unction unequippe - - "
) (2014/30/EU) EN61800-3 (Note 1) (TUV SUD Japan, Ltd.)
. Low Voltage Directive: TOV
Eéigttgca' LVD 00 (TUV SUD Japan, Ltd.)
(2014/35/EV)
. . IEC61508 AR,
Generic Functional safety ENG1508 (SIL3) £ R
Firciond e | ecsaont TV
: EN62061 (SILCL3) SuUD
Control unit: i (2006/42/EC) Functonal @
: Functional Functional safet Safety
Emggj:i Safety St‘;’:\‘ég&z, ls:ase y EN ISO13849-1/
(2006/42/EC) 2015 (Cat.3, PL=e) (Blue octagon)
(Safe Torque Off Functional safet
function equipped . y IEC61800-5-2
standards: FS EN61800-5-2
modet) (2006/42/EC)
EMC Directive: EMC e ot 1
(2014/30/EV)) -3 (Note 1)
EN61800-3 (Note 1)
EMC IEC61326-3-1
. EN61326-3-1
Functional safety EMC IEC 61000-6-7
EN 61000-6-7
Ministry of Science,
All of ICT & Future Planning
Power unit/ KS C 9610-6-2
Amplifier unit/ KC Mark KS C 9610-6-4
Control unit
Power unit:
AR RoHS Directive (2011/65/EU as IEC 63000:2018 .
o " amended by (EU)2015/863)) EN 63000:2018
Amplifier unit:
RM3D*****

Note 1) Category of this standards is C2.
Warning: In a domestic environment, this product may cause radio interference,

in which case supplementary mitigation measures may be required.
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6.1 Standards Conformity

B The servo motor implements the attestation examination to the following standards.

Standards Standards code Certificate authorities
UL1004-1 UL
UL standards | ; 1004.6 (ULLLC)
EN60034-1 TUV
(TUV SUD Japan, Ltd.)
EN60034-5 TOV
EN Directive (TUV SUD Japan, Ltd.)
or
UL
(ULLLC)

v For products conforming to conformity standards, some specifications may differ from the
standard product due to prerequisites necessary for obtaining approval. Contact us for more
details.

6.1.2 Over-voltage Category, Protection Grade, Pollution Level

B The "over-voltage category" of each unit is "llI" (EN61800-5-1). For the control power 24VDC
and interface, use a DC power supply with reinforced and insulated input and outputs.

B Make sure to install each unit in your cabinet in an environment where the pollution level
specified in EN61800-5-1 and IEC664 is no less than 2 (pollution level 1, 2). The protection
grade of each unit is IP00. The cabinet installation configuration (under IP54) must exclude
exposure to water, oil, carbon, dust, etc.

6.1.3 Connection and installation
Be careful of connection and installation as follows.

v Always ground the protective earth terminals of the power unit/amplifier unit to the power
supply earth.

v When connecting grounding wire to the protective earth terminal, always connect one wire in
one terminal; never connect jointly with multiple wires or terminals.

v When connecting the leakage stopper, make sure to connect the protective earth terminal to
the power supply earth.

AN

Connect earthing wire by using a crimping terminal with insulated tube, so that the connected
wire will not touch the neighboring terminals.

For wire relays, use a fixed terminal block to connect wires; never connect wires directly.
Connect an EMC filter to the input at the stage before power input port of power unit.

Use an EN/ IEC-standard compatible no-fuse Circuit breaker and electromagnetic contactor.

S X < «

Wiring for main circuit power shall be done as with the circuit shown in the section "4.1.6
Example of wiring", to break power at alarm.

6.1.4 UL File Number

The UL file number of power unit/amplifier unit and servo motor is as follows.
Can check from the website of UL. http://www.ul.com/database/

B The UL file number of power unit/amplifier unit: E179775
B The UL file number of servo motor: E179832

6-2
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6. Appendix

6.2 Compliance with EN Directives

We implement the conformity verification test of "Low Voltage Directive" and "an EMC Directive"
in a certificate authority so that a user's CE Marking acquisition can be performed easily, and servo
amplifier CE Marking is done based on the published certificate of attestation.

6.2.1 Conformity verification test
The following conformity verification tests are implemented.

Directive

o Classification Test Test standard
classification
Low voltage
Directive - - EN61800-5-1
(Servo
amplifier)
Rotating electrical machines-
Part1: Rating and performance EN60034-1
Low voltage . ; . -
Directive _ FC{otat[r;.g e!ectrltf:al machlne}s-PartS.'
(Servo motor) Ias§| ication of degrees o pro_tectlon _ EN60034-5
provided by enclosures of rotating electrical
machines (IP code)
Emission Conducted emission EN61800-3
Radiated emission EN61800-3
Electrostatic discharge immunity EN61000-4-2
Radiated electromagnetic field immunity EN61000-4-3
EMC Directive Electrical first transient/ burst immunity EN61000-4-4
o Conducted disturbance immunity EN61000-4-6
(Servo amplifier - -
/ servo motor) Immunity Surge immunity EN61000-4-5
Voltage Dips & Interruptions immunity EN61000-4-11
Adjustable speed electrical power drive EN61800-3
system
EN62061

Safety of machinery

(Annex E) Note 1)

Note 1) Standards applicable only to Safe Torque Off function equipped models.

v Be sure to connect to power ground using our recommended wire diameter because Touch
current may exceed 3.5 mA.



6.2 Compliance with EN Directives

6.2.2 EMC Installation Requirements

For the installation requirements, in our company the verification test is implemented by the
following installations and measures methods, as machines and configurations differ depending on
customers’ needs. This power unit/amplifier unit has been authorized to display CE marking based
on the recognition certificate issued by a certifying authority. Customers are instructed to perform
the final conformity tests for all instruments and devices in use.

200V inpu Power unit Controll unit V‘i" P)mplifier unit
Cabinet — 4 J 3
o] -0
\ 3 turns
[y
N 3 turns

\A turns

A\

ix
I —]
I~
Three-phase,
200V AC
\ T —
Servo motor
No. Name Remarks
RM3AA7R8 to RM3PAA160
Noise filter HF3080C-SZL (SOSHIN ELE_CTRI_C Co., Ltd.)
i | (Recommended prevention Rated voltage/rated current: Line-Line 500V AC / 80A
components) *RM3PAA270, RM3PAA370
HF3200C-SZB (SOSHIN ELECTRIC Co., Ltd.)
Rated voltage/rated current: Line-Line 500V AC / 200A
Surge-absorber
i | (Recommended prevention LV275DI-U4 (OKAYA ELECTRIC INDUSTRIES CO., LTD.)
components)
i | Clamp grounding -
iv_| Encoder cable Shielded cable
v | Servo motor power cable Shielded cable
vi Troidal core RC1060Y (SOSHIN ELECTRIC Co., Ltd.)
Put it between noise filter and power unit with 3 turns.
vii Troidal core T60x20x36 (TDK)
Put it between servo motor and amplifier unit with 3 turns.
Split Ferrite Core E04SR401938 (SEIWA ELECTRIC MFG CO., Ltd.)
viii Put it between control unit and amplifier unit/encoder with 3
turns.
Split Ferrite Core E04SR311835F (SEIWA ELECTRIC MFG CO., Ltd.)
iX (RM3PAA160 only)
Put it between control unit and power unit with 3 turns.

o |
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6. Appendix

Power l;nit Control/unit \;i" IAmpIifier unit
Cabinet — A »
G [0 e
] ums Y[ ¥
urns — Vii
Vi E ZI n
AN 3 turns =
\ turns| =
urn
L | —
I —
I~
Three-phase,
400V AC
| v
— ii \
Servo motor
No. | Name Remarks
- RM3PCA160
Noise filter HF3060C-SZL-4DDDD: SOSHIN ELECTRIC Co. Ltd.
. Rated voltage/rated current: Line-Line 500V AC / 60A
i | (Recommended

Leakage current: 90mA_MAX 400VAC, 50Hz_Y-connection
- RM3PCA370
Please contact us.

prevention components)

Surge-absorber

i | (Recommended LV480DI-U4: OKAYA ELECTRIC INDUSTRIES CO., LTD.
prevention components)
iii_ | Clamp grounding -
iv_| Encoder cable Shielded cable
v | Servo motor power cable | Shielded cable
vi Troidal core RC1060Y (SOSHIN ELECTRIC Co. Ltd.)
Put it between noise filter and power unit with 3 turns.
vii Troidal core T60x20x36 (TDK)
Put it between servo motor and amplifier unit with 3 turns.
viii Split Ferrite Core E04SR401938 (SEIWA ELECTRIC MFG CO,, Ltd.)

Put it between control unit and amplifier unit/encoder with 3 turns.

Use metallic materials for the door and main body of cabinet.

Use EMI gasket so that there is zero clearance between the door and control panel. Install EMI
gasket uniformly to the contact points between door and main body of cabinet to confirm their
conductivity.

Ground the noise filter frame to the cabinet.

Use shield cables for motor power line and encoder cable. Clamp grounding of shield at the
frame of cabinet and equipment.

Use conducting metal P-clip or U-clip to ground and clamp shielded wire, and fix it directly with
metal screws. Do not ground by soldering electric wire to shielded wire.

Wire power unit at a short distance from the secondary side of noise filter, and wire the primary
side and secondary side of noise filter separately.

In case of multi axis, prevention components shall be applied to each axis.

AN
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6.2 Compliance with EN Directives

6.2.3 Precautions for noise filter connection
Precautions for noise filter mounting and wiring
See below precautions for mounting and wiring when noise filter is used.

B Do not bundle with input line and output line of noise filter. (Earth line also.)
Avoid that go through a same duct. (It might reduce effect of filter, and noise might come
around through that point.)

NG

— | Noise filter

= Input

A

A

v

Output

Noise filter

il

Input Output

B Each of earth line shall be connected to grounding plate in a control panel by single-point.
Also in case of multi axes construction in same control panel, grounding by single-point.

Power unit Contr;JI unit
/
Cabinet — v
sl G INE ,
: 1 |-
Noise filter p J:— — ]
~

Three-phase,

, Amplifier unit

Encoder cable

Servo motor power cable

]

400V AC O
L J L O Ox LS
£ 7 = Servo motor

\

Grounding plate
(Place it in the cabinet)

o |
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6. Appendix

6.3 Servo motor dimensions 200V input

Below shows motor outline and dimensions drawing equipping battery-less absolute encoder or
single-turn absolute encoder.

v Motor dimensions equipping battery backup encoder (PA0O35C) is same as the motor equipping
single-turn absolute encoder.

v Contact us for the dimensions of the motors equipping Wire-saving incremental encoder or
Resolver type battery-less absolute encoder (RA035C).

6.3.1 R1 motor, flange size 100mm

oLc LR LL
4-gL71 LE i i (LG)
ot 2 a |l a8
Qa) WL,.QK 0 i
2 el
) ] g
8
.z D
|
‘@ﬁ: JN2AST1OML2-R
i U (for encoden)
I (KB1) (KB2) =
T 1 1
Lross section H-H glggrﬁrvr;gtlzo%f)iblsﬁeéisr:ﬁ ground) =
Unit: mm
Without brake With brake
Sl i LL |KB2 | KL3 | LL | KB2 | KL3 | LG | KL1 | KL2 | LA LB |LE|LH | LC | LZ1
model number
R1AA10100A OO | 145 186
R1AA10150A 0 | 168 209 0
RIAA10200A 0I5 | 179 68 38 220 109 38 10| 78 19 115 95-0.035 3 | 130 | 100 9
R1AA10250A O | 199 240




6.3 Servo motor dimensions 200V inpu

6.3.2 R1 motor, flange size 130mm

t

oLc LR LL
4-¢L71 LE _(LG)
2 =S (QA) QOK | *
©E =
‘T ) ;
,,\ Bt | SR
o -
@ @ ) | I T R g
] dﬂ\ Tt =
=
QE top
Depth LT I
2-172 LSEUF‘) 1 Wj JNZAS10ML2-R W | W
(Tap for removing motor) 7 (KB1) | \ (KB2) | (for encoder) I o
Lross section H-H \J\(_?:rvﬁcst%ﬁiu;kgac;n% ground? =
Unit: mm
Without brake With brake
B T LL |KB2 | KL3 | LL | KB2 | KL3 | LG | KL1 | KL2 | LA LB LE | LH | LC |LZ1|LZ2
model number
R1AA13300A 0O | 184 230 | 103 0
R1AA13400A0< | 208 | 57 38 251 38 12 | 98 21 [ 145 4 1165 (130| 9 M6
100 110 -0.035
R1AA13500A O || 232 275
6.3.3 R1 motor, flange size 180mm
[T .08 W]
oLe DozZ LR LL
EE LE {LG) -
4-9L71
F
]
< [ED) aK - *%_I;B
ity Hy
/f L g S P
118 s o ——F— f=1 <l
Iy l_L__‘ H] 7
@ 7 S
0il seal Cross section H-H (IL1) (L2) = o
g o e 07 :l; o ’—%J usi0zat0n, 0 ]
J u JLO4YV-2E32-17PE-B-R I e’ = -8~ B
LT (for meter and ground) (for brake)
Unit: mm
Without brake With brake
2D EID7 LL |KB2|KB3|KL3| LL |KB2|KB3|KL3|LG |KL1|KL2| LA LB LE | LH | LC |LZ1|LZ2
model number
R1AA18550A 0O | 333 383 130| 54
R1AA18750A O | 368 418 0
R1AAIBIIKADO| 438 | 20| ~ | 81 [(517 [1s8] 79 | 1 | 19 |1*3] 2 | 2901143 0.035| ° |230| 180|135 M8
R1AA1815KAOC| 516 628 | 191|110

o |
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6. Appendix

6.3.4 R1 motor, flange size 220mm (R1AA2220KVX<)

TIo hove @ 300 f 50 mm or wider,

550) (65.5)
g Efaa] ¢
Top for ramoving mokord] 71003 12741 (193) (79) {0230)
il seal m 4-p13.5 [@Eooa [ 4 (19) 2-ma (O145)
pih 25 (for eye ol a.%
/A
ﬁ ‘“\ @ 104 |
3 93
PN
o i, 3 ) L]
= o 5 Il
\\\ =2 & ir 1 § 1 Suctior
Gl od H
(PN 3 & — it _JI ]
o g < |
m i
41 5 m 2 L 3
B " K H ] == =
= ] o™ . |
f
v~k © O 1
f=]
g NEE ‘ ‘ | -
E\ ’;—,\ = Section H-H (193} | oy | 1 K73
¥ ™ \Eve bols
60| a-us| 2™ (302) 17781 £190) W (52)
50) | (6 625+5 '
022043 Tarminal block: UF1005-150A-3P JNZAS1OMLZ-R |\ MS31024108L-4R
Cfor metor, MB, hexagen bolt) (for encnder)/ (for cooling fand
LI | /
- = uu 7+ |
B3 !
N I
| i
i i
i

=S 2 |

1-M8 belt _/
for groun

Unit: mm



6.3 Servo motor dimensions 200V input

6.3.5 R2 motor, flange size 86mm, 100mm

B Battery-less absolute encoder (encoder code: R)

aLc

LR LL+1
. LE M {Te)]
o o \
N
.
3
E X
% g
2 ) o #D3 r g
= =y = 5 =1
H % H 8 =
[=} ~ Q =~
2 o2 3

for power and greund

Motor cable (for mountin
Brake cable (for mountin

Unit: mm
Without Oil Seal With Oil Seal
Without With Without With
brake brake brake brake
Servo motor LL LL LL LL
model number
R2AAB8075A O 123.1 149.0 123.1 149.0
R2AAB8100A O 145.8 171.8 145.8 171.8
R2AA10075A 0 1171 134.6 171 134.6
R2AA10100A 0 134 .1 151.6 134.1 151.6
SERD (ST LG|KL|LA| LB |LE|LH|LC| Lz |LR| S Q |QE | LT |D1|D2|D3
model number
R2AAB8075A O 0 4-¢ 0 35
RoAAB100A000 | & [294]190| go003 | 3 |1195/86 | o5 | 35 |16.0.011[30 | MO | 12 s |5 s
R2AA10075A 0 0 0
R2OAAI0100A010 10 |66.8| 115 95-0.035 3 | 130 |100|4-¢9| 45 22.0.013 40 | M6 | 20

v For motor without brake, no brake connector (or cable) attached.

6-
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6. Appendix

B Single-turn absolute encoder (encoder code: H)

oLc .: 0.02 LR ~ LL41
o e
B
o g [ T
|

11004100 F

1100£100
S
| (501

Motor _cable (for mountin Shield cable (for mountini
for power and ground for encoder,
Brake cable {for mountin

Unit: mm

Without Oil Seal With Qil Seal
Without With Without With
brake brake brake brake
Servo motor LL LL LL LL
model number
R2AAB8075A O 114.3 140.2 114.3 140.2
R2AAB8100A O 137 163 137 163
R2AA10075A 0 111.3 128.8 111.3 128.8
R2AA10100A 0 128.3 145.8 128.3 145.8
SO HIET LG|KL|LA| LB |[LE|LH [LC| LZ |LR| s Q | QE [LT|D1|D2|D3
model number
R2AAB8075A O 0 0 35
ROAABB100A IO 8 [59.4(100 80-0.03 3 |115.5| 86 | 4-¢$6.6 | 35 16-0.011] 30 M5 |12 o sl s
R2AA10075A 0 0 0
R2AAT0100A S 10 [66.8| 115 95-0 035 3130 [{100| 4-¢9 | 45 22.0 013 40 | M6 | 20

v For motor without brake, no brake connector (or cable) attached.
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6.3 Servo motor dimensions 200V inpu

6.3.6 R2 motor, flange size 130mm, 1.2 to 1.8kW

t

aLe LR LL
4-¢| 71 LE (LG)
,§ 5 B —
/ @Al ok =
/é (WLH) 67\37/» H,
o v [
E I T s
-~ NN Hy ,\
7 <’:::3 g -
74 3%/ Cross section H-H : o o = 1 7
0il_seal QE tap J— ~]
Depth LT C%ﬁ. = W w
o 1. ]
(Top for removing mafon - (KB1) (kB2) JN2AS1OML2-R |
/ (for encoder) <
JLO4V-2E24-11PE-B-R ~
(for motor, brake, and ground)
Unit: mm
Without brake With brake
SEIOLILLE] LL |KB2|KL3| LL |KB2|KL3
model number
A .
R2AA13120A0< [120.5 44 | 69 160 | 84 69
R2AA13180A < | 138 179 | 86
Z
6.3.7 R2 motor, flange size 130mm, 2kW 3 &
>9<-.
—
oLe 507 LR LL
4-¢L71 LE i(LG)
7 N\ o e g f
Hy
a » —— ” I J—
| 5 .
b 5 4
+ S0 T s %@ =
IﬁLP EE --
Cross section H-H
QE tap
J ) Depth LT = | M
Oil_seal —t JNZAS1OML2-R
f— (for encoder) -~
(Tap for removing motor) u (kB1) ! (KB2) g
1 JLO4V-2E24-11PE-B-R .
Cfor motor, broke, and ground)
Unit: mm
Without brake With brake
Servomotor | ) \ipo | KL3| LL |KB2 |KL3
model number
R2AA13200A0<O | 171 | 57 | 38 | 216 | 103 | 38
Servo motor
model number LG [KL1|KL2| LA LB LE|LH|LC|LZ1|LZ2|LR S Q [QA| QK w T | U |KB1|QE|LT
0 0 0
R2AA13200A0< | 12 | 98 | 21 [145 110 -0.035 4 1165(130] 9 | M6 |55 28 -0.013 50| 3 |42 8-0.036 7 13|99 |M8|25
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6. Appendix
6.3.8 R2 motor, flange size 180mm, 3.5 to 7.5kW

B Battery-less absolute encoder (encoder code: R)

oozl LR LL
EILC4—v>Lz1 [CoE M - = (IL2)
! !
\O o H:' H:' ’/_Oé @ ¢
s ~ @]k ®
\ A o ? [
U o] < 4155 T
) . 4\ \é é/ /
H
® 7 E = LS \)d@
Cross section H-H W = [
=|
i ) IL1 IL2 = S E—
27?22390\ Sgpt‘;o - 76} 7.: (L) (IL2) i g
(Tap for removing motor) (KB2) JNZAS1OMLZ-R
T (KB 1) (KB3) (for encoder)
Connector for power Connector for brake
(for motor, brake, and ground)
Unit: mm
Without brake With brake
SR iy LL |KB2|KB3|KL3| LL |KB2|KB3 |KL3|LG |KL1[KL2| LA LB LE [LH W T|uU
model number
R2AA18350A O | 159 206 0
52 99 - 16 |123| 21
R2AA18450A 0 | 176 223 0 10-0.036
- 38 38 200 3 (230 8|3
R2AA18550A < | 228 274 [ 107 | 64 114.3-0.035 0
59 19 |144| 22
R2AA18750A0< | 273 329 | 117 | 74 12-0.043
Servo motor Connector model Connector model
LC | LZ1 | LZ2 | LR S Q |KB1| QE | LT | IE IF | IL1 | IL2 | number for motor
model number power number for brake
R2AA18350A 0O 65 0 60 92 M8 123 | 50 | 47 20 JLO4V-2E24- -
R2AA18450A 0 180 | 135 | M8 35-0.016 109 25 57 20 11PE-B-R ©)
R2AA18550A 0O ' 79 0 75 153 M10 123 | 50 63 M JLO4V-2E32- JLO4V-2E10SL-
R2AA18750A 0O 42 -0.016 198 86 17PE-B-R 3PE-B-R
Note @ Brake cable is included in the connector for motor power.
B Single-turn absolute encoder (encoder code: H)
Without brake With brake
S i 0 LL |KB2|KB3|KL3 | LL |KB2|KB3 |KL3| LG |KL1|KL2| LA LB LE |LH W T| U
model number
R2AA18350A O || 155 205 0
48 98 - 16 |1123| 21
R2AA18450A0C | 172 222 0 10 -0.036
- 38 38 200 3 230 8 3
R2AA18550A0< | 228 274 | 107 | 64 114.3-0.035 0
59 19 |144| 22
R2AA18750A 0 | 273 329 | 117 | 74 12-0.043
Servo motor Connector model| Connector
LC | LZ1 | LZ2 | LR S Q |KB1| QE | LT IE IF IL1 | IL2 [number for motor| model number
model number
power for brake
R2AA18350A < 65 0 60 92 M8 123 | 50 47 20 JLO4V-2E24- -
R2AA18450A 0 180 | 135 | ms 35-0.016 109 25 57 20 11PE-B-R ©)
R2AA18550A 0 ' 79 0 75 153 M10 123 | 50 63 M JLO4V-2E32- |JLO4V-2E10SL-
R2AA18750A O 42 -0.016 198 86 17PE-B-R 3PE-B-R

Note @ Brake cable is included in the connector for motor power.

6-13



6.3 Servo motor dimensions 200V inpu

6.3.9 R2 motor, flange size 180mm, 11kW

t

L
oLe LR (L3}
49171 (G o.08H} LE (L6) (195)
| e U
@] T () b /&13
| 1)
¢ = | ZE:
: R\
@ L RE &a\:
H | <G
1@ l % &) X 7 /
_Cross section H-H U % i g b l
. (T
g G e z &
(Tap for removing moter) i (KB3) MS3102A10SL-4P (F)y | (40} Eye bolts
i i —T (xB1) (52) (36) Cfor cooling fany SR
JLO4V-2F372-17PE-B-R JLO4V-2F10SL -3PE-B-R JNZAS10MLZ2-R
(for motor and ground> (for brake) (for encoder)
Unit: mm
Without brake With brake
LD L LL |KB2 | KB3 | KL3 | LL | KB2 | KB3 | KL3
model number
R2AA1811KALOO | 395 | 60 | - | 81 | 509 | 173 | 110 | 81
Servomotor ) o1y 1lkio[LAl W |T|u LB |LE|LH|LC|LZ1|LZ2|LR| s Q|KB1|QE|LT|IE|IF |IL1]IL2]|IL3
model number
0 0 0
R2AA1B11KADIO| 19 (143 23 |200| 15 00,518 |3 |14 5 0035/ 3 |230(180[13.5| M8 |79 1, 146 |75(220 [M10| 25 [123/50 |63 (108|100
6.3.10 R2 motor, flange size 220mm, 5kW
[To.08w Lt
aLc LR (I—G)
_ E] LE L2
e N
(QA; QK
i)
I - [ ? E |
) “i —_— | "'_j
T4 | « o, |2
= =l
i s o
= = BN
— - {IF) Eye bolt:
(Tap for removing motor) @—': /JLIO4V72E2471‘IPEI787R %Nfgfse]r?cmola%r? zy—eMBD 2
! U (for motor, broke, ond ground)
.
Unit: mm
Without brake With brake
D RS LL | kB2 | KL3 | LL | kB2 | KL3
model number
R2AA22500A 0| 163 | 52 38 | 216 | 106 | 38
Servomotor ) o1y 1 |ki2|ta| 1B |LE|LH ||zt |z2|lR| s Q KB1 QE [LT| W T|u|IE]|IF|IL1iL2
model number
0 0 0
R2AA22500A000) 16| 142 | 21 (235,00 10 00| 4 |270[220/13.5|M12| 65 |, o 01|60|96 | M8 |25| 0 ~0.. | 8| 3 |142/60|48| 35
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6. Appendix
6.3.11 R2 motor, flange size 220mm, 7 to 15kW

_- LR LL
s [0 1
@A)l ok
H, |
B
o w0
E H] Q N
a gEl
. N S =
| © T ] P Ty
Cross section H-H i
i seg (L) | ey q
‘ —! KB3 3
(Tap for remaving mator) [ — (KB'\) {K 2) ‘ INZASTOML2-R
. U Connector for power / \ Clor encoder]
T (for metor and ground) Connector for brake
Unit: mm
Without brake With brake
Servomotor |\ \ygo | kB3| LL |KB2|KB3|KL1 | KL2 |KB1| LG | KL1 | KL2 | LA LB LE|LH| W T|U
model number
R2AA22700A <265 | 54 325|114 | 57 | 141 | 21 | 196 141 | 21 0 0
R2AA2211KA O | 304 - | 364 226 | 19 235 4 1270 10 | 4
200 -0.046 16 -0.043
R2AA2215KA 0| 343 304 403 123] 66 | 162 ) 22 265 6] 22
Servo motor Clemeiol ] Connector model
LC (LZ1|LZ2 | LR S Q |KB1|QE | LT |IE [IF [IL1] IL2 | number for motor
model number power number for brake
R2AA22700A < 196 g2 | JLO4V-2E24-
Sorrosca ol 220 [135(m10] 79 | O | 75 M10| 25 |142] 60 | 69 HPEBR___| i 04v-2E108L-
R2AA2211KA OO : 55 -0.019 226 101 JLO4V-2E32- 3PE-B-R
R2AA2215KA OO 265 140 17PE-B-R
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6.3 Servo motor dimensions 200V input

-2
(Tap for removing motan

L[ 0.10]M
LR

6.3.12 R2 motor, flange size 220mm, 20kW

To have o space of 50 mm or wider

oc 1 ) (0230)
L b olo 0om — i 9 g, [l ‘
(QA)] QK . H./ =
f 4 |k ) @
\\ g [ __: Suction|
1IN y | WY P he e el z
2 / 7 @ il N y
| I et ‘% E \] =
I ¥ @r Lf o
A "“Q r 4 8 Section H-H T ] B
3 ’|:: A W] (L) (iLz) 1] JL04V-2E18-12PE-8-7 = ~
H‘i ‘ 4“ = JLD4V*2E1DSL*1PE£:3C*‘T? cosiiag Tond = ";" -
60 {4-MS —- (kB3) (for brake) (45)
(R |, (R — i (k1) (190) (kB2) (32.5) JN2AS10HL -
Wﬂ;ﬁ {for malor. M8 hexagon bol)
.
ig 20 7
e
| ® |$‘ f i
| E—E -1 |
I /
CFor ground)
Unit: mm —
>
Without brake With brake .
Servo motor a2
LL | KB2 |KB3|KL3| LL |[KB2|KB3 |KL3 |LG | LA LB LE|LH | LC | LZ1 |LZ2 | LR S =
model number x
— 0 0 —
R2AA2220KB< 466 | 10 81 |570| 114 | 22 | 81 | 19 |235 200-0.046 4 1270|220(13.5|M10| 110 55-0.019
Servo motor
model number Q QA | QK w T U | KB1 QE LT IE IF | IL1 IL2
R2AA2220KBO< | 106 3 93 16-00043 10 4 143 | M10 | 25 | 142 | 60 78 40
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6. Appendix
6.3.13 R2 motor, flange size 275mm, 30kW

(P81£0.3) Power ine cutist for matar. tharmostat, and fan

GroundiM4]

T, /]
i

Section H-H Tecminal_blogk; UF1005-1504-38 | | @ Ground(H8)

for mater: [MB, hexagen bolt) for moter
Terminal_block: F1005-205-5°

_T_ .
W o 5558 2P, H
% Terminal: SS58T2L
L
for covling fon: (M#, pan heed SEMS serow)

v I
—
el for encederd ; Molex
Plug: 5550-10P “~—Senser cable outlet

Termingl: 5558CE2

010 [W (kB1) L (238) (218)
oic IR
[Tops |
(L) (IL2) (58)
(@@ 0.10m}
- LE (L6} - - -
b ]|

(183)

(215)
O\H
,Q/H

o -7
¢.( i o o gl _Sucton
= =
\ : B
m i g
—a ™~
B 7 Q
1| \ &
E to (L) (IL2) 21D C2B0+3
g Dapth LT Tor cye borl
Tap far removing materd
Unit: mm

Without brake With brake

D e LL |KB1| IL2 | LL |KB1| IL2
model number

R2AA2830KA OO 479|240 | 50 (579 340 | 151

6.3.14 R2 motor, flange size 275mm, 37kW (R2AA2837KBX<)

B Single-turn absolute encoder (encoder code: H)

027543 T
[Toot (314)
(110) (183)
[Of20.10]W] . 20
l:‘ Eyebolts
| | oy N
w0 | A AN
'42 JNL,
A f Na-M12 . N &
ol i I
V\\\\ ; o; N
N é A- u: "L Name Plots’
% s S L{ij
- =5
T se (110) (183) \z:um Soase:S0mm ove 027943

Unit: mm
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6.4 Servo motor dimensions 400V input

6.4 Servo motor dimensions 400V input
6.4.1 R1 motor, flange size 100mm, 1.5 to 2.0kW
[To08 [m L
aLe R
4-pLz1 SEm LE | o)
Q
d)\’k QA QK — =
- 3 3 hl_ I -
- @iy & A \%?J -
Oil seal ﬁ QE tap ; it _
QJ Depth LTCross section: A-A H H g
(KB1) ! (B2 (For encodér)
(For motor, brake and ground)
Unit: mm
Without brake With brake
S e LL |KB2|KL3 | LL |KB2|KL3 | LG |KL1|KL2|LA| LB |LE|LH|LC |LZ1
model number
R1CA10150A0< | 168 209 0
R1CA10200A0% [ 179 68 38 220 109 | 38 |10 | 78 | 19 |115 95-0 035 3 {130(100| 9
Servo motor
model number LR S Q [ QA [ QK W T| U |KB1| QE | LT
R1CA10150A OO 0 0 85
RICA10200A000 45 22.0.013 40| 3 | 32 6-0.03 6 (25 96 M6 | 20
6.4.2 R1 motor, flange size 130mm, 3.0kW
[[008 Tm L
e S LR "
4-¢L71 RENEN LE _ri
1
K —
QA i)C‘ }l
34 == T -
5 -
w 5 €
QE tap Cross section: A-A = =
L] ot . %j swsonzs 1] E
%%ﬂ (kB1) | (kB2)
' u Connector for power line -
(For motor, brake and ground)
Unit: mm
Without brake With brake
SO HIET LL |KB2 | KL3 | LL |KB2|KL3 | LG |KL1|KL2|LA| LB |LE|LH|LC |LZ1
model number
R1CA13300A0< |184| 57 | 38 230|100 | 38 | 12 | 98 | 21 |145 110_8035 4 1165(130| 9
Servo motor
model number LR S Q | QA | QK w T| U |KB1| QE | LT
0 0
R1CA13300A O | 55 28-0.013 50| 3 |42 8-0.036 7 3 |12 | M8 | 25

6-18
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6. Appendix
6.4.3 R1 motor, flange size 180mm, 5.5 to 15kW

[ Keep space 50mm or more
aLc E LR LL 1
ez & ] LE o w (For eye bolt) @45
4-¢171 . (1L2) Caution plate ‘
Ei 4 = < 1 IH l'H |_ | 5\
P 5= e 2
e N [l B -
W\ ” g3 N
k VY N plate S’
o & i 5lg| | =
; @ T
Sctype GEX15 ) ()
oil seal Depth LT cross section: A-A i g 8
(Tap for pjﬁzgzcm motor) («BY) IET p " -
JLO4V-2E32-17PE-B-R (FOI‘ fan motor)
(For motor and ground)
(For brake) JUN2AS10ML2-R
(T>a—4A)
N \
== - ]
u i 1 \ T
Mass cauton piate /  Nameplate | Key position\ Key position| Key position
Unit: mm
Without brake With brake
LD LELET LL | KB2 | KB3 |KL3| LL | KB2 | KB3 |KL3 | LG |KL1|KL2| LA LB LE | LH | LC | Lz1 | LZ2
model number
R1AA18550A 00 | 333 383] 130 | 54
RIAA18750A00< | 368 418 | 130 | 63 0
RIAAIBTTKADO] 438 | 20 | = |8 [517 [ 158 | 70 | 8" | 19 | ™3| 23 | 20 |4143.0035| 3 230|180 13:5] M8
RIAA1815KA DO | 516 628 | 191 | 110
Servo motor
oo | LR S QloAa|ak| w TlulkBt| a | B | v | Qe |[LT|IE|IF|IL1| L2
R1AA18550A 01 173 54 | 65
RIAMBZS0AOO] | 400016 i2oas| 8 | 3 [208] 002|008 | 008 68 | 85
R1AA1811KADOO| 79 ' 75| 3 | 67 ) 278 M10 | 25 | 124 | 50 | 68 | 163
0 0 0.03 | 0.08 | 0.10
R1AA1815KA OO 55.0.019 16.0.043| 10| 4 | 386 92 | 210
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6.4 Servo motor dimensions 400V input

6.4.4 R1 motor, flange size 220mm, 21kW

To _hove o spoca of 50 mm or widar

(157)

(49)

(s589) (65.5) |
2-110
ap for Temaving motor 12721 (193] (70) (0230)
Ol sea, IO [Ble00E v} 4 19) 2-m (0148
pth 28 (for eye bolth £
2l
104 / \
2 -\\p 3 93 B [] | =
—— ol Hy 2) -H%_" =Y i
g
o | 1
) \\r Fog i § Suction)
223 g i N I
8 ¢
H j}:’ﬁ_ 1
. o ) U 3
= = 1 =] // =
1 | L . | N p
[
e ] & & ‘
==Ni I : | o | JF
= - Seetion HH oo
+ 1 i i (193) | to | /H — L)
o ™ - i
leo | " = m | (302) 17961 190) (52) 442}
(e0) | ¢s0) \T/ ] 62515 ‘ (170
0220+3 —_a Terminal_block: UF1005-150A-3F JNZASIOML2-R M53102A105—4F
- Cfor moter, MB, hexagon bol) (Far eru:uder)/ Cfor cooling fanl
10
| | 1 | /
$ (A U i/ +
[l |
L @ ;
i
< o - | |

1-M8 bolt
Tfer ground>
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6. Appendix

6.4.5 R2 motor, flange size 100mm, 0.75 to 1.0kW

(KL1)

(KL2)

aie [L]C.08 M) —t LLE1 -
i ooz} B = N (LG)
327 [&]e 0.08[M} LE 2
1l
- | g o |- SN N | —
&, | | I il | S
) T QE tap
Oil seal d
(Option) Ig_,—_% Depth LT JNZAS10ML2-R
r (For encoder)
(kB1) 1 (rB2)
“ JLO4V-2E20-15PE-B-R
(For motor, brake and ground)
Without brake With brake
Servo motor LL | KB2 |KL3| LL [KB2|KL3|LG |KL1|KL2|LA
model number
R2CA10075A < | 134.8 | 68.3 152.3 | 85.8
R2CA10100A <> | 151.8 | 68.3 376 169.3 | 85.8 376110 177.8/19.1) 115
Servo motor
model number LB LE| LH LC LZ |LR S Q KB1 | QE LT
R2CA10075A 0O 0 0 52
ROCA10100A TS | 95-0.035 3 | 130 | 100 | 4-¢9 | 45 29.0.013 40 69 M6 20

6-21
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6.4 Servo motor dimensions 400V input

6.4.6 R2 motor, flange size 130mm, 0.55 to 1.8kW

gLc LR LL
4-0l71 LE ‘ (LG)

LB

a 1]
v oz
Oil seal QE tap m,
Depth LT ‘ by
o || 1
(Tap for pulling out motor) i U
(xB1) ‘ (xB2)

KL2

(For sensor)

T

Cross section: H-H JLO4V—2E24—11PE-B-R
(For motor, brake and ground)

Unit: mm
Without brake With brake

SEMD MEET LL |KB2|KL3| LL |KB2|KL3 |LG |KL1|KL2|LA

model number
R2CA13050A 0 | 103 139.5| 81
R2CA13120A0< [120.5| 44 | 69 | 160 | 84 | 69 [ 12| 98 | 21 |145
R2CA13180A0< | 138 179 | 86

Servo motor

model number LB LE | LH | LC |LZ1|LZ2 | LR S Q | QA | QK W T| U |KB1| QE
R2CA13050A 0O 0 0 0 46
R2CA13120A 00 110-0.035 4 (165130 9 | M6 | 55 22.0.013 50| 3 | 42 6-0.030 625| 64 | M6
R2CA13180A 0O 81

6.4.7 R2 motor, flange size 130mm, 2.0kW

aLc LR LL
4-9171 LE (LG6)
& , 8> Q
%@ QA QK
Hy
g9 9 ::}
© Uy o
X ' I o]
Oil seal, QE tap ;’\,
2-172 Depth LT \LT g%
Tap for pulling out motor, i U
( ) T (KB1) ‘ (KB2) (For sensor)
Cross section: H-H JLO4V—2E24—11PE-B-R
(For motor, brake and ground)
Unit: mm
Without brake With brake
SR e LL |KB2|KL3| LL |KB2|KL3 |LG|KL1|KL2| LA
model number
R2CA13200A0< | 171 | 57 | 38 | 216 | 103 | 38 [ 12| 98 | 21 [145
Servo motor
model number LB LE| LH | LC |LZ1|LZ2 | LR S Q |QA| QK W T |U|KB1|QE
0 0 0
R2CA13200A 0O 110-0.035 4 165|130 9 | M6 | 55 28-0.013 50| 3 | 42 8-0.036 71399 | M8
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6. Appendix

6.4.8 R2 motor, flange size 180mm, 3.5 to 7.5kW

LR LL
[O26.08]M] LE (o)
(1L2)
— 1
Q m @Jﬁ &
@A) ok ® +
=y 7 /f}\
= q = Tay &
X
A ti |G %é by i
N A\ %
U Section H-H A\ J
Qil seal QE taq
(2—L22 P ;“ {IL1) (IL2)
[ap for removing me
(IF)
U («81) (for encodenr) I'—’ 2-M8
Connector for_power \M
(for motor and ground)
Unit: mm
Without brake With brake
SIRO 07 LL |KB2|KB3|KL3 | LL |KB2|KB3|KL3|LG |KL1|KL2| LA LB LE | LH w T|U
model number
R2CA18350A0< | 159 206 0
R2CA18450A 176 | 52 223 | 99 | - 16 [123| 21 10-0.036
© - 38 38 200 0 3 |230 8|3
R2CA18550A0< | 228 274 114.3-0.035 0
R2CA18750A0< | 273 | 59 329 | 117 | 74 19 [144| 22 12 -0.043
Servo motor Connector Connector
LC |LZ1|LZ2| LR S Q |KB1| QE [ LT | IE IF | IL1 | IL2 | model number | model number
model number
for motor power|  for brake
R2CA18350A 00 0 92 47
R2CA18450A 0 65 35-0.016 60 109 M8 57 20 ‘”ﬁé\ézBEif @
R2CA18550A < | 180 (13.5| M8 0 161 251123 | 50 41
79 ] 75 M10 63 JLO4V-2E32- |JL04V-2E10SL-
R2CA18750A 00 42-0.016 198 86 | "17PE.BR 3PE-B-R

Note (D Brake cable is included in the connector for motor power.

6.4.9 R2 motor, flange size 220mm, 11 to 15kW

M
To.03—
M

LR

LL

L(LE) | (L2

T

-

/I

9B
< @5 _,

KL3Y|

(KL1)
)

& | L
D | Y i -
I | & |
Cross section H-H . U .
) ggptﬁ - Ly (1) [ Qu2y s g . \Ex_eMEbDItE
(Tap for removing mator) [ = (KB1) (KB2) INIASTOML2=R
U Connector for power \ ‘ (o encoden)
11 (for motor and ground) Connector for brake
Unit: mm
Without brake With brake

SR T LL [KB2 |KB3| LL |KB2|KB3| KL1 | KL2 | KL3 | KB1 | LG | LA LB LE | LH W T|u

model nhumber
R2CA2211KAOSO | 304 | 63 364 | 123 | 66 226 0 0
R2CA2215KADIG | 397 | 78 |~ |501|182] 90 | 102 | 22 | 38 304 | '® |%%]200-0.046| * | 270 |16-0043| 10| 4

e FGiET Connector Connector

LC |Lz1|LZ2 | LR S Q [QE | LT | IE | IF |[IL1 ]| IL2 model number | model number
model number
for motor power for brake

R2CA2211KA OO 0 69 | 101 JLO4V-2E32- | JLO4V-2E10SL-
R2CA2215KA OO 220 {13.5|M10| 79 55 -0.019 75 |M10| 25 | 142 | 60 98 | 150 17PE-B-R 3PE-B-R

6-23



6.4 Servo motor dimensions 400V input
6.4.10 R2 motor, flange size 220mm, 20kW

Tt rer TG O eem— To hove o space of 50 mm or widar
=[T4 E] T 5 " - Ll . (0230)
K B %, ﬁ?ﬁ‘rﬂm
() QK | =
Y co H
\\ ?u —— Suction|
| ,/ c MEE ' ® @O H 52 3
2 —a) ¢ i ——— 1 S 7
T o) = e
: %2*\ 1 % Seetien Hof {1} L) Jr Tfor cooling fand g L | <
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6. Appendix

6.4.11 R2 motor, flange size 275mm, 30kW

{rSWiD-’) Bower lne cutlet fer motar, thermoetal, and fon

P e Vi
Section H-H T i razegon poib 11 froundlus)
“u_lu'l Teminel SSRAIEL Tarm'mnl_ block: F1005-205-5°
oic I3 (KB1) (238) 218,
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| | | - ,_‘ g E
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. m/ % h d AT L g
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Without brake With brake
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model number
0
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6.4 Servo motor dimensions 400V input

6.4.12 R2 motor, flange size 275mm, 37kW

Connector (For_thermostat) :Molex

Terminal: 5556TL  JN2AS1OML2-R Earth(M4)
or_encoder) or fan motor
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6. Appendix

6.5 Servo motor data sheet

200V input

6.5.1 Characteristics table

B Specification of R1 motor, 200V AC

Servo motor model number  R1AA 10100F 10150F | 10200H | 10250H 13300F
Applicable amplifier capacity 50A 50A 50A 50A 100A
*Rated output Pr kW 1.0 1.5 2.0 25 3.0
*Rated velocity Nr min-’ 3000 3000 3000 3000 3000
*Maximum velocity Nmax min-’' 6000 6000 3000 3000 6000
*Rated torque Tr N-m 3.2 4.8 6.37 7.97 9.7
*Continuous Torque at stall Ts N-m 3.2 4.9 6.37 7.97 9.7
*Peak Torque at stall Tp N-m 10.5 15.0 24.0 27.5 29.0
*Rated armature current Ir Arms 7.7 8.2 7.7 9.0 17.5
*Armature current at stall Is Arms 7.4 7.7 6.8 7.2 16.8
*Peak armature current at stall Ip Arms 26.5 26.5 26.5 26.5 55.0
*Torque constant Kt N-m/ Arms 0.46 0.64 1.07 1.24 0.63
Voltage constant for each phase | Key mV/min-"! 15.9 22.4 37.3 43.2 21.8
Phase resistance Ry Q 0.27 0.26 0.61 0.58 0.08
*Rated power rate Qr kW/s 73 115 176 227 134
N x 10*Kg=m?

Moment of inertia Ju (GD2/94) 1.4 2.0 2.3 2.8 7.0
Mass Note1) WE kg 3.8 5.0 5.7 6.7 9.7
Brake mass W kg 15 15 15 15 2.1
Aluminum plate mm t20 x 400 | 120 x 400 | 20 x 470 | t20 x 470 | t20 x 470

Note1) Contains Battery-less absolute encoder (Encoder code: R).

S S X
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Constant in the table above is the value when motor is installed on heat releasing aluminum
plate, indicates “thickness” x “length of a side of square.
Items marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.
Each value indicates TYP.



6.5 Servo motor data sheet 200V input

Servo motor model number  R1AA 13400H 13500H 13400F 13500F
Applicable amplifier capacity 100A 100A 150A 150A
*Rated output Pr kW 4.0 5.0 4.0 5.0
*Rated velocity Nr min-’! 3000 3000 3000 3000
*Maximum velocity Nmax min-’! 3000 3000 6000 6000
*Rated torque Tr N-m 12.8 16.0 12.8 16.0
*Continuous Torque at stall Ts N-m 12.8 16.0 12.8 16.0
*Peak Torque at stall Tp N-m 47.0 55.0 39.0 48.0
*Rated armature current IR Arms 17.8 20.0 234 27.7
*Armature current at stall Is Arms 15.5 141 225 26.6
*Peak armature current at stall Ip Arms 55.0 55.0 74.0 83.0
*Torque constant Kr N-m/ Arms 1.01 1.21 0.62 0.65
Voltage constant for each phase | Keg mV/min-"! 35.4 42.3 21.8 22.8
Phase resistance Ry Q 0.13 0.15 0.053 0.047
*Rated power rate Qr kW/s 186 242 186 242

e x 10*Kg-m?
Moment of inertia Jm (GD2/4) 8.8 10.6 8.8 10.6
Mass Note1) WE kg 12.2 14.3 12.2 14.3
Brake mass w kg 25 2.5 25 2.5
Aluminum plate mm t20 x 470 | t20 x 540 | t20 x 470 | t20 x 540
Servo motor model number  R1AA 18550H 18750L 1811KR 1815KB 2220KV
Applicable amplifier capacity 300A 300A 300A 300A 600A
*Rated output Pr kW 5.5 7.5 21 11 15
*Rated velocity Nr min-"! 1500 1500 1500 1500 1500
*Maximum velocity Nmax min’’ 3000 3000 2000 2500 2000
*Rated torque Tr N-m 35 48 135 70 95.5
*Continuous Torque at stall Ts N-m 37 48 135 70 95.5
*Peak Torque at stall Tp N-m 110 135 380 195 230
*Rated armature current IR Arms 46 49 100 55.0 60.0
*Armature current at stall Is Arms 47 47 96 54.0 58.0
*Peak armature current at stall Ip Arms 155 155 290 155 155
*Torque constant Kr N-m/ Arms 0.86 1.09 1.51 1.4 1.77
Voltage constant for each phase | Keg mV/min-"! 30 38.1 52.8 48.7 61.6
Phase resistance Ry Q 0.029 0.031 0.014 0.033 0.033
*Rated power rate Qr kW/s 370 550 1740 770 1060
Moment of inertia iy | F Tl 33 42 105 64 86

(GD?%4)

Mass Note1) WE kg 33 39 107 52 64
Brake mass w kg 2.8 4.5 — 71 8.9
Aluminum plate mm t20 x 540 | t20 x 540 | t30x 610 | t30 x 610 | t30 x 610

Note1) Contains Battery-less absolute encoder (Encoder code: R).

S < N
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Constant in the table above is the value when motor is installed on heat releasing aluminum
plate, indicates “thickness” x “length of a side of square.
Items marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.
Each value indicates TYP.
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6. Appendix

B Specification of R2 motor, 200V AC

Servo motor model number R2AA B8075F | B8100OF | 10100F | 13120D | 13120L | 13180H
Applicable amplifier capacity 50A 50A 50A 50A 50A 50A
*Rated output Pr kW 0.75 1.0 1.0 1.2 1.2 1.8
*Rated velocity Nr min-’ 3000 3000 3000 2000 2000 2000
*Maximum velocity Nmax min-"! 6000 6000 6000 5000 3000 3500
*Rated torque Tr N-m 2.38 3.18 3.18 5.7 5.7 8.6
*Continuous Torque at stall Ts N-m 2.94 3.92 3.92 6.0 6.0 10.0
*Peak Torque at stall Tp N-m 11.0 14.3 14.3 16.0 20.0 22.0
*Rated armature current IR Arms 4.7 6.0 5.7 9.1 7.6 11.0
*Armature current at stall Is Arms 5.5 6.8 6.8 9.3 8.4 11.8
*Peak armature current at stall Ip Arms 23.7 25.7 25.7 25.4 26.5 26.5
*Torque constant Kt N-m/ Arms 0.547 0.582 0.584 0.65 0.77 0.89
Voltage constant for each phase | Key mV/min-! 19.1 20.3 20.4 22.7 27.0 31.1
Phase resistance Ry Q 0.62 0.44 0.35 0.23 0.35 0.23
*Rated power rate Qr kW/s 35 42 29 54 54 82
Moment of inertia g | X10°Ke M | 64| o383 35 6.0 6.0 9.0
(GD?/4)
Mass Note1) WE kg 2.9 3.6 4.1 6.1 6.1 7.7
Brake mass wW kg 0.84 0.84 0.9 1.5 15 1.5
Aluminum plate mm t12 x 305|112 x 305|112 %X 305 |t20 x 400 | t20 X 400 | t20 X 470
Servo motor model number R2AA 13180D | 13200L | 13200D | 18350L | 18350D | 18450H
Applicable amplifier capacity 50A 50A 50A 50A 50A 50A
*Rated output Pr kW 1.8 2.0 2.0 3.5 3.5 4.5
*Rated velocity Nr min-"! 2000 2000 2000 2000 2000 2000
*Maximum velocity Nmax min-"’ 5000 3000 5000 3000 4000 3500
*Rated torque TR N-m 8.6 9.5 9.5 17.0 17.0 21.5
*Continuous Torque at stall Ts N-m 10.0 12.0 12.0 22.0 22.0 30.0
*Peak Torque at stall Tp N-m 25.0 24.0 30.0 49.0 60.0 75.0
*Rated armature current IR Arms 15.6 11.0 14.3 19.1 21.7 23.7
*Armature current at stall Is Arms 17.3 12.0 17.5 23.7 27.0 31.7
*Peak armature current at stall Ip Arms 43.0 26.5 45.5 55.0 83.0 83.0
*Torque constant Kt N-m/ Arms 0.63 0.97 0.7 1.0 0.88 1.02
Voltage constant for each phase | Key mV/min™’! 21.8 33.7 24.3 34.8 30.6 35.6
Phase resistance Ry Q 0.13 0.22 0.11 0.085 0.075 0.065
*Rated power rate Qr kW/s 82 74 74 72 72 92
Moment of inertia g | X107Kg:m? ] g, 12.2 12.2 40 40 50
(GD?4)

Mass Note1) WE kg 7.7 10.0 10.0 15.5 15.5 19.5
Brake mass w kg 1.5 2.0 1.5 2.4 24 2.8
Aluminum plate mm t20x 470 (20 x470|t20x 470 |t20 x 470 [t20 x 470|120 X 470

Note1) Contains Battery-less absolute encoder (Encoder code: R).

Constant in the table above is the value when motor is installed on heat releasing aluminum
plate, indicates “thickness” x “length of a side of square.

Items marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.

Each value indicates TYP.
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6.5 Servo motor data sheet 200V input

Servo motor model number R2AA 18550R | 18550H | 18750H | 1811KR | 22500L | 22700S

Applicable amplifier capacity 150A 300A 300A 300A 150A 150A

*Rated output Pr kW 5.5 5.5 7.5 11 5.0 7.0

*Rated velocity Nr min-’ 1500 1500 1500 1500 2000 1000

*Maximum velocity Nmax min-"! 2500 3000 3000 2500 4000 1000

*Rated torque Tr N-m 35.0 35.0 48.0 70.0 24.0 67.0

*Continuous Torque at stall Ts N-m 37.3 37.5 54.9 80.0 32.0 70.0

*Peak Torque at stall Tp N-m 90.0 107.0 140.0 170.0 75.0 150.0

*Rated armature current IR Arms 31.6 46.2 51.2 61.9 22.0 34.0

*Armature current at stall Is Arms 32.9 48.0 56.8 66.0 34.0 34.0

*Peak armature current at stall Ip Arms 83.0 155.0 155.0 155.0 83.0 83.0

*Torque constant Kt N-m/ Arms 1.23 0.84 1.04 1.25 1.0 2.25

Voltage constant for each phase | Key mV/min-! 42.8 29.3 36.6 43.8 34.9 78.6

Phase resistance Ry Q 0.059 0.03 0.03 0.035 0.047 0.085

*Rated power rate Qr kW/s 180 180 235 445 105 330

Moment of inertia g | X10Kam? | g 68 98 110 55 136
(GD?/4)

Mass Note1) WE kg 27.7 27.7 34 40 225 43

Brake mass Wi kg 2.8 2.8 4.5 8.9 3.7 7.8

Aluminum plate mm t20 X 540 120 x 540 | t20 x 540 | t30 X 610 |20 x 540 |20 % 540

Servo motor model number R2AA 2211KB | 2215KB | 2220KB | 2830KV

Applicable amplifier capacity 300A 300A 600A 600A

*Rated output Pr kW 11 15 20 30

*Rated velocity Nr min-"! 1500 1500 1500 1500

*Maximum velocity Nmax min-"’ 2000 2000 2000 2000

*Rated torque TR N-m 70 95 125 191.1

*Continuous Torque at stall Ts N-m 80 95 125 191.1

*Peak Torque at stall Tp N-m 176 215 280 480

*Rated armature current IR Arms 60 66 116 116

*Armature current at stall Is Arms 66 66 113 114

*Peak armature current at stall Ip Arms 155 155 290 290

*Torque constant Kt N-m/ Arms 1.38 1.5 1.21 1.78

Voltage constant for each phase | Key mV/min™’! 48.0 52.3 42.4 62.1

Phase resistance Ry Q 0.022 0.017 0.013 0.013

*Rated power rate Qr kW/s 275 380 659 865

Moment of inertia | * Ig;'gg;)mz 178 | 237 | 237 | 422

Mass Note1) WE kg 55 62 73 110

Brake mass w kg 7.8 7.8 17 17

Aluminum plate mm t30x 610 [t30x610|t30% 610 [t30x610

Note1) Contains Battery-less absolute encoder (Encoder code: R).
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Constant in the table above is the value when motor is installed on heat releasing aluminum
plate, indicates “thickness” x “length of a side of square.

Items marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.

Each value indicates TYP.
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6. Appendix

6.5.2 Velocity-torque characteristics

R1AA motor velocity-torque characteristics charts show the values when 200V AC is used as input
power supply. When power supply voltage is less than 200V, instantaneous zone decreases.

Velocity-torque characteristic Velocity-torque characteristic Velocity-torque characteristic
R1AA10100F (1kW) R1AA10150F (1.5kW) R1AA10200H (2kW)
20 20 25
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|_’_!_‘ . 0
0 0 2000 4000 6000 0 2000 4000 6000 0 1000 2000 3000 4000
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R1AA10250H (2.5kW) R1AA13300F (3kW) R1AA13400H (4kW)
40 50
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25 40
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1] i)
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Velocity-torque characteristic Veloci h - Note 1)
R1AA13500H (5kW) elocity-torque characteristic Velocity-torque characteristic
60 R1AA13400F (4kW) R1AA13500F (5kW)
50 50
50 \\ by
Instantaneous zone
— Instantaneous zone | \ 40 40 ]
€ 40
g \ . Instantaneous zone |\
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Note1) When you use motor (R1AA13500F) whose maximum rotational velocity Nmax and maximum
rotational velocity in the continuous zone are different, use the motor so that the motor average
rotational velocity does not exceed maximum rotational velocity in the continuous zone.
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6.5 Servo motor data sheet 200V input

R1AA motor velocity-torque characteristics charts show the values when 200V AC is used as input
power supply. When power supply voltage is less than 200V, instantaneous zone decreases.

Velocity-torque characteristic

R1AA18550H (5.5kW)
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\ 140
\ € 120
Z, 100
%)
5. 80
]
e 60 Continuous zone N
40
Continuous zone 20
0
0 1000 2000 3000 4000 0 500 1000 1500 2000 2500 3000
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[
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0 1000 2000 3000

Velocity (min™)

Note1) When you use motor (R1AA1811KR) whose maximum rotational velocity Nmax and maximum
rotational velocity in the continuous zone are different, use the motor so that the motor average
rotational velocity does not exceed maximum rotational velocity in the continuous zone.
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6. Appendix

R2AA motor velocity-torque characteristics charts show the values when 200V AC is used as input
power supply. When power supply voltage is less than 200V, instantaneous zone decreases.

Velocity-torque characteristic

Velocity-torque characteristic Velocity-torque characteristic
R2AAB8075F (750W) R2AAB8100F (1kW) R2AA10100F (1kW)
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Note1) When you use motor (R2AA13120D, R2AA13180D, R2AA13200D, R2AA18350D or
R2AA18450H) whose maximum rotational velocity Nmax and maximum rotational velocity in the
continuous zone are different, use the motor so that the motor average rotational velocity does
not exceed maximum rotational velocity in the continuous zone.
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6.5 Servo motor data sheet 200V input
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Note1) When you use motor (R2AA1811KR or R2AA22500L) whose maximum rotational velocity Nmax
and maximum rotational velocity in the continuous zone are different, use the motor so that the
motor average rotational velocity does not exceed maximum rotational velocity in the continuous
zone.
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6.5.3 Overload characteristics

10000
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7
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00

The following show overload characteristics of R1AA and R2AA motors.
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Overload characteristic
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6.6 Servo motor data sheet

400V input

6.6.1 Characteristics table

B Specification of R1 motor, 400V AC

Servo motor model number  R1CA 10150V | 10200V | 13300V | 18550H | 18750L | 1811KR | 1815KB
Amplifier size combined 25A 50A 50A 150A 150A 150A 150A
*Rated output Pr kW 1.5 2.0 3.0 5.5 7.5 11 15
*Rated velocity NrR min-’ 3000 3000 3000 1500 1500 1500 1500
*Maximum velocity Nmax min-’ 5000 5000 5000 3000 3000 2500 2000
*Rated torque Tr N-m 4.77 6.37 9.55 35.0 48.0 70.0 95.5
*Continuous Torque at stall Ts N-m 4.77 6.37 9.55 37.0 48.0 70.0 95.5
*Peak Torque at stall Tp N-m 14.3 20.0 29.0 110 135 195 230
*Rated armature current Ir Arms 4.5 6.3 8.7 23.0 26.3 28.3 31.3
*Armature current at stall Is Arms 4.3 6.1 8.3 23.2 25.1 27.5 30.2
*Peak armature current at stall Ip Arms 14.1 20.7 28.0 78.0 83.0 83.0 83.0
*Torque constant Kr N-m/ Arms 1.17 1.15 1.23 1.75 2.10 2.82 3.37
Voltage constant for each phase | Keg mV/min-"! 40.8 40.1 42.8 61.0 73.3 98.5 117.8
Phase resistance Rg Q 1.25 0.95 0.36 0.125 0.117 0.145 0.15
*Rated power rate Qr kW/s 108 169 134 371 549 766 1060
Inertia g | X10%Kgm® |, 2.4 6.8 33 42 64 86
(GD?4)
Mass Note1) WE kg 5.0 5.7 9.7 33 39 52 64
Brake mass Wi kg 1.5 15 2.1 5 5 7 9
Aluminum plate mm t20 X400 [t20 x 470 |t20 X 470 [t20 x 540 |t20 X 540 |t30 X 610 [t30 x 610

Note1) Contains battery-less absolute encoder.

v Constant in the table above is the value when motor is installed on heat releasing aluminum plate,
indicates “thickness” x “length of a side of square.
v Iltems marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.
v Each value indicates typical value.
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Servo motor model number R1CA 2220KV
Amplifier size combined 300A
*Rated output Pr kW 21.0
*Rated velocity Nr min-"’ 1500
*Maximum velocity Nmax min-’! 2000
*Rated torque Tr N-m 135
*Continuous Torque at stall | Ts N-m 135
*Peak Torque at stall Tp N-m 380
*Rated armature current IR Arms 51.0
*Armature current at stall Is Arms 49.0
*Peak armature current at Ip Arms 1520
stall
*Torque constant Kr N-m/ Arms 2.98
Voltage constant for each Kes mV/min-" 104.0
phase
Phase resistance Ro Q 0.060
*Rated power rate Qr kW/s 1740
. x 10Kg-m?
Inertia JIm (GD2/%1) 105
Mass Note1) WE kg 107
Brake mass W kg -
Aluminum plate mm t30 X610

Note1) Contains battery-less absolute encoder (encoder code: R).

v Constant in the table above is the value when motor is installed on heat releasing aluminum plate,
indicates “thickness” x “length of a side of square.

v Iltems marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.

v Each value indicates typical value.
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B Specification of R2 motor, 400V AC

Servo motor model number  R2CA 10075F | 10100F | 13050D | 13120R | 13120F | 13180H | 13180D
Amplifier size combined RS3C02 | RS3C05 | RS3C02 | RS3C02 | RS3C05 | RS3C02 | RS3C05
*Rated output Pr kW 0.75 1.0 0.55 1.2 1.2 1.8 1.8
*Rated velocity Nr min-’ 3000 3000 2000 2000 2000 2000 2000
*Maximum velocity Nmax min-’ 6000 6000 5000 3000 5000 3500 5000
*Rated torque Tr N-m 2.39 3.18 2.6 5.7 5.7 8.6 8.6
*Continuous Torque at stall Ts N-m 2.55 3.92 3.0 6.0 6.0 9.2 10.0
*Peak Torque at stall Tp N-m 8.6 14.3 9.0 20.0 20.0 24.0 25.0
*Rated armature current IR Arms 3.1 5.7 3.2 3.6 7.5 4.8 10.2
*Armature current at stall Is Arms 3.2 6.8 3.5 3.7 7.8 4.8 11.0
*Peak armature current at stall Ip Arms 11.3 25.7 12.0 12.9 27.7 12.9 29.2
*Torque constant Kt N-m/ Arms 0.868 0.584 0.92 1.69 0.79 2.10 0.94
Voltage constant for each phase | Keg mV/min-! 30.3 20.4 32.2 59.1 27.7 73.2 32.8
Phase resistance Ry Q 1.55 0.35 1.17 1.5 0.34 1.35 0.27
*Rated power rate Qr kW/s 23 25.9 22 54 54 82 82

. x 10*Kg-m?
Inertia JIm (GD2/4) 2.5 3.9 3.1 6.0 6.0 9.0 9.0
Mass Note1) WE kg 3.9 4.7 4.5 6.1 6.1 8.0 8.0
Brake mass wW kg 0.9 1.1 1.5 1.9 1.9 1.2 1.2
Aluminum plate mm t12 % 305 112 x 305|120 x 305 | t20 X 400 | 20 X 400 | t20 X 470 ({20 x 470
Servo motor model number  R2CA 13200L | 13200H | 18350L | 18350C | 18450H | 18550V | 18550H
Amplifier size combined RS3C02 | RS3C05 | RS3C05 | 75A 75A 75A 150A
*Rated output PR kW 2.0 2.0 3.5 3.5 4.5 5.5 5.5
*Rated velocity NR min-’ 2000 2000 2000 2000 2000 1500 1500
*Maximum velocity Nmax min-’ 3000 5000 3000 4000 3500 2500 3000
*Rated torque TR N-m 9.5 9.5 17.0 16.7 21.5 35.0 35.0
*Continuous Torque at stall TS N-m 12.0 12.0 22.0 22.0 30.0 37.3 37.5
*Peak Torque at stall TP N-m 30.0 30.0 49.0 60.0 75.0 95.0 107.0
*Rated armature current IR Arms 4.6 8.0 9.6 11.7 12.8 14.5 23.6
*Armature current at stall IS Arms 4.6 9.6 12.0 14.7 17.0 15.2 24.7
*Peak armature current at stall IP Arms 12.0 26.5 29.2 45.5 48.0 42.4 77.5
*Torque constant KT N-m/ Arms 2.83 1.34 1.96 1.68 1.89 2.71 1.67
Voltage constant for each phase |KE ¢ mV/min™! 98.7 46.8 68.4 58.7 65.8 94.7 58.4
Phase resistance Ro Q 1.70 0.44 0.35 0.264 0.23 0.312 0.125
*Rated power rate QR kW/s 74 74 72 72 92 180 180
Inertia m | 1(8;'2?4')”“2 122 | 122 40 40 50 68 68
Mass Note1) WE kg 10.0 10.0 15.5 15.5 19.5 27.7 27.7
Brake mass W kg 2.0 2.0 4.5 24 2.8 2.8 2.8
Aluminum plate mm t20x 470 (120 x470|t20 x 470 |t20 x 470 |20 x 470 |t20 % 540 |t20 x 540

Note1) Contains battery-less absolute encoder.

v Constant in the table above is the value when motor is installed on heat releasing aluminum plate,
indicates “thickness” x “length of a side of square.
v Items marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.
v/ Each value indicates typical value.
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B Specification of R2 motor, AC400V

Servo motor model number  R2CA 18750H | 2211KB | 2215KV | 2220KV | 2830KV | 2837KB
Amplifier size combined 150A 150A 150A 300A 300A 600A
*Rated output PR kW 7.5 11 15 20 30 37
*Rated velocity NR min-’! 1500 1500 1500 1500 1500 1500
*Maximum velocity Nmax min’’ 3000 2500 2000 2300 2000 2000
*Rated torque TR N-m 48.0 70.0 95.0 125.0 191.1 235
*Continuous Torque at stall TS N-=m 54.9 80.0 95.0 125.0 191.1 235
*Peak Torque at stall TP N-m 140 176 215 280 480 650
*Rated armature current IR Arms 275 32.0 34.0 63.8 61.9 89.0
*Armature current at stall IS Arms 30.6 34.0 34.0 61.2 55.8 83.0
*Peak armature current at stall IP Arms 83.0 83.0 83.0 155.0 155.0 250
*Torque constant KT N-m/ Arms 1.97 2.63 3.10 2.28 3.80 3.1
Voltage constant for each phase | KE ¢ mV/min-"! 68.8 91.7 108.1 79.5 132.7 107
Phase resistance R Q 0.115 0.078 0.065 0.037 0.057 0.028
*Rated power rate QR kW/s 235 275 313 543 865 905
Inertia v | }10Kem® g 178 288 288 422 610
(GD?%/4)
Mass Note1) WE Kg 34 55 74 83 110 132
Brake mass w kg 4.5 7.8 17 17 17 -
Aluminum plate mm t20 X 540 [t30x610|t30x 610 |t30 X610 [t30 x610|t30 X610

Note1) Contains battery-less absolute encoder.

v Constant in the table above is the value when motor is installed on heat releasing aluminum plate,
indicates “thickness” x “length of a side of square.
v Items marked with * and Velocity-Torque Characteristics indicate values after temperature rise
saturation. The others indicate values at 20°C.
v Each value indicates typical value.
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6.6.2 Velocity-torque characteristics

Torque (N-m)
@

R1CA motor velocity-torque characteristics charts show the values when three-phase 400V AC is
used as input power supply. When power supply voltage is less than 400V, instantaneous zone

decreases.
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Note1) When you use motor (R1CA1811KR), whose maximum rotational velocity Nmax and maximum
rotational velocity in the continuous zone are different, use the motor so that the motor average
rotational velocity does not exceed maximum rotational velocity in the continuous zone.
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Note

R2CA motor velocity-torque characteristics charts show the values when three-phase 400V AC is
used as input power supply. When power supply voltage is less than 400V, instantaneous zone

decreases.
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whose maximum rotational velocity Nmax and maximum rotational velocity in the continuous
zone are different, use the motor so that the motor average rotational velocity does not exceed
maximum rotational velocity in the continuous zone.
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Velocity-torque characteristic
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whose maximum rotational velocity Nmax and maximum rotational velocity in the continuous
zone are different, use the motor so that the motor average rotational velocity does not exceed
maximum rotational velocity in the continuous zone.
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6.6.3 Overload characteristics
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The following show overload characteristic of R1CA and R2CA motors.
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Overload characteristic
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R2CA18350L (3.5kW)

10000

3

1000

0 0.5

1

15 2 25

3

Output current ratio (I/IR)

35

10000

1000

1

10000

1000

100

Time (s)

Overload characteristic

R2CA10100F (1kW)

~

N

0 05 1 15 2 25 3 35 4 45 5

Output current ratio (I/IR)

Overload characteristic

R2CA13120F (1.2kW)

\

)

Pl

N

—

T

0

05 1

Output

15 2 25 3 35

current ratio (I/IR)

Overload characteristic
R2CA13200L (2.0kW)

4

10000

1000

0

10000

0.5

Output

1 15 2 25
current ratio (I/IR)

Overload characteristic

R2CA

18350C (3.5kW)

3

1000

Time (s)

100

\
\\

SN

RS

0

05 1

Output

15 2 25 3 35 4

current ratio (I/IR)
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45

10000

1000

Time (s)

100

10000

1000

100

Time (s)

Overload characteristic
R2CA13050D (550W)

\_

N

~

05 1

15 2 25 3 35

Output current ratio (I/IR)

Overload characteristic
R2CA13180H (1.8kW)

4

~.

0

05

1 15 2 25

Output current ratio (I/IR)

Overload characteristic

3

10000

R2CA13200H (2.0kW)

1000

\

100

Time (s)

N

N

N

T~

0

10000

05 1

15 2 25 3

Output current ratio (I/IR)

Overload characteristic
R2CA18450H (4.5kW)

35

1000

100

Time (s)

o

~

0

0.5 1

15 2 25 3 35

Output current ratio (I/IR)
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6.6 Servo motor data sheet 400V input

Overload characteristic
R2CA18550V (5.5kW)

10000

; = EE———
’r\gfaxtllg]:anl] velocity |~ 7 \At‘stoppe;ge
1000
=z
[0}
é; 100 ‘\\\
10 NS
1
0 05 1 15 2 25 3 35
Output current ratio (I/IR)
Overload characteristic
R2CA2211KB (11kW)
10000
1000
=
Q
€
= 100 \\
10
1
0 05 1 1.5 2 25 3
Output current ratio (I/IR)
Overload characteristic
R2CA2830KV (30kW)
]
z t
Q
E
'_

Output current ratio (I/IR)

Overload characteristic
R2CA18550H (5.5kW)

10000

1000
z
[0}
E 100
a \
AN
10 \\
SE
1
0 05 1 15 2 25 3 35
Output current ratio (I/IR)
Overload characteristic
R2CA2215KV (15kW)
10000 1
1000
2 \
Q
E \
'_
10 \
1
0 05 1 15 2 25 3

Output current ratio (I/IR)

Overload characteristic
R2CA2837KV (37kW)

Time (s)

Output current ratio (I/IR)
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Time (s)

Time (s)
‘ | E |

Overload characteristic
R2CA18750H (7.5kW)

10000

1000

100
10 \\
1
o o5 1 15 2 25 3 35

Output current ratio (I/IR)

Overload characteristic
R2CA2220KV (20kW)

Output current ratio (I/IR)
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6. Appendix

6.7 Power unit/amplifier unit dimensions 200V input

6.7.1 RM3PAA7RS8 (Power unit)

Heat sink 140+ 1

Mx[ I

(139)
63, (76)
12 5 /M
(@)
Te!
Up
Installotion direction
+ -
— b: Lo o] &)
S 2
C + ¥
d—
=<
3 ' lp
Inlet
L) =
10 12 =
T o Cocling fan
E M~ BH27
(7) 140+ 1 | (7)
Unit: mm
B :mm
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6.7 Optional parts dimensions 200V input

6.7.2 RM3PAA120 (Power unit)

iy 1221
(136)
60, (76)
12 o
Sk
[
Up
Installation direction
i< ~— LO.
[ ]
~ mirER § _|o_|
Ip)}
) ¥ 3
=]
% y
Inllet —
W& <
10 12 N
E E Cooling fan
~ ~JEHZ7 v
(7) 140+1 | (7)
Unit: mm
BfI:mm
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6. Appendix

6.7.3 RM3PAA160 (Power unit)

Heat sink

(136)
60 , (76) 15441
12 100 4e

10

/0
—=

(351)

Up
Installation direction
t
Wit AE

46041
440+0.5

12

(10)

S| o Cooling fan
™ R
(7 1401 | (7)
Unit: mm
B mm
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6.7 Optional parts dimensions 200V input

6.7.4 RM3PAA270 (Power unit)

Heat sink
B«
1251 169+1
__| 3.2
SR
*
+ ‘e ®
*
*p
® ®
o
©
M
. . L
Cooli f / .
oocling Tan Inlet 3.2
RET7 U s 22

6-52

Installation direction

UP
B 77E
i

DY

160MAX.
150+1 |
100 ‘
) )
©..
00
* *
*
w0 ]
2k ;
[(e] ]
32 |
3
. g L
* 535 .
@nm_n.qs.aum ®
Llolojolo] |
—© *® O

Unit: mm
B :mm

Xipuaddy
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6. Appendix

6.7.5 RM3PAA370 (Power unit)

Heat sink
o« 4-0¢10
12741 17841 6_¢8_\\
AL\
® ]
+ .
Installation direction
UP
° ¥ mitA5E
—|
o
2 - pl
MY o|o
<+| <
¥
i
[ ] ] [ ]
¥ s ] E |
[-]

Cooling fcm/ Inlet
ick A B

6-53

Unit:mm
B :mm



6.7 Optional

arts dimensions 200V input

6.7.6 RM3DAAO050 (Amplifier unit)

Heat sink
ok

(173)
75 (98)
12
O
w0
Up
o Installation direction
<t L
™~ mism
]
(=)
0
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(14.5)

95+1

(14.5)

- @ : |E
Ho | = |
A3 e 15
<% 4= T2
<+ Iﬁl T’
L1l
L 8888
¥ o
(=)

Unit: mm
B mm
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6. Appendix
6.7.7 RM3DAA100 (Amplifier unit)

Heat sink
i A

(182)
6o, (112)
12

100
—_—

Up
Installation direction
L
miHE - o B E
H < _i =1
ol H ]
— © O H_.ﬁ ]
m ﬂ-
L

o; -
B! iy
Inlet
[} 8
10 12 N
g Cooling fan
M~ il Fr
|
(17) 901 (17)
Unit: mm
B :mm

6-55



6.7 Optional

6.7.8 RM3DAA150 (Amplifier unit)

Heat sink
) § )
(182)
g0, (112)
12

70
—
11

10

90+1

arts dimensions 200V inpu

(351)

259,
[
=

Inlet
|

10 12

i

Up
Installation direction

Cooling fan

(207 >
(17)

+
mitsa | w0
O
pa( I
o O
~| =
q_
=)
_H
O
M~
(17 90+1 |
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Unit: mm
B {7 :mm

t
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6. Appendix
6.7.9 RM3DAA300 (Amplifier unit)

Heat sink (24) 13041 (1 O)
vt PP

(192)
go . (112) 164+1
(60) 12 o A—07
O
™~ I :ET
q o]
— O
L_1
Jq | E ™
. Installation direction 4| © ‘ @
- o| H = i
; RS ENF-a |
l:)/ B [=] bk
L It N 8
5
a 1 D
Inlet
B& =
10 12 N

T o ‘
S~ Cocling fan
= = ~UBiz7
(21) 13241 (11)
Unit: mm
B :mm



6.7 Optional parts dimensions 200V input
6.7.10 RM3DAB600 (Amplifier unit)

) 270MAX.
Heat sink 260+ 1

H#o -+ 4-¢10
12641 16941 608 \ | 200 |

125 125 160

3.2

)t

FG for CN2:M3x 8L
3 CN2BFG: M3x8L

Installation direction

380

mftAm
X

|] n
n
i
e,
o
b |
" *
.
PY . | M - )

440£0.5
460+ 1

— |

[] | I =~ VLS LTILE b
Cooling fan L/ g0 © oo
BET? Y 3.2 |

ﬂlﬂﬂ‘ﬂlﬁﬁﬁﬁ
insS=sSs

L
Ld
*

Unit: mm
B :mm
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6. Appendix
6.7.11 RM3DAB900 (Amplifier unit)

@2n

1 llll!l
EEEEEEEEE
Sard /

————
| (300) /

Screw holes for eyebolt: 2-M8

Inhibit use except transportation.

Make sure to use 2-points for lifting up this product.

Please prepare eyebolts (M8, 2 pieces) by customer side.
ZARLFR{G R 2-M8 .
iﬂm?mm:lzhﬁ [SAEBRLNVTIEEL
BYEHSBAIE, B3 2mmYELTIRN
FAAULE (M8, 28) 3, BEH TS RETSL

.

_ 460mox \
6-910
o8 450+ 1 A
1271 178+1 4L\ — %0 130 \ 130
31220 29 o . 175 . 175 \ |
— = =
= ~ oo |
* & [ ] T
T
FG for GNZ: M3 X BL
" CN2JEFG: M3xBL A
Inlet ™
Tem oo
8 > pal By
8 2 20
Up = §
Installation direction
> L »
mftAm *
& [ ) U]
L 3 L
‘ I3
L [ 1. 1) [
Cooling fan 00 We ) [=] o 0o
| 3.2
Inlst
[} 8 I — | ——]

Unit: mm
B :mm
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6.8 Power unit/amplifier unit dimensions 400V input

6.8 Power unit/amplifier unit dimensions 400V input

6.8.1 RM3PCA160 (Power unit)

. Main power output, P and N : M5
Mounting hole Screw terminal

7% RUIRTE
4-(6X8 - L
—(—)ﬁ 184 +06 PNASREHA : M5

::_T Qutlet
- #5
yd b \—m
En | gle
In__ -
g Up
Installation|
direction
mtAA
E
™
H
3
[=] o =
o = =
© (3] ¥
ﬁﬂ
0
-]
b | N .

. Heatsink
Main power "
input : M5X10L I ANt P
I BRAA : MEXI0L

nhrty
]
b &
= . ’|
| For Regenerative
rasistor : M4X8L Inlet
bk mxaLIEEE}ﬁFﬁ : M4X8L [rL
or : User-mounted frame
FGR : M4xsL BEERRYGHIL—A
GND:
Control power
24V DC
FHI#IER 24V DC
£ 3
|00
on
2|E
136 Cooling fan
\%ﬂb—r&
Unit: mm
B :mm
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6. Appendix

6.8.2 RM3PCA370 (Power unit)

||||HIIIIII||
L
I :
L
e
|I|HIIIII||||

Heat sink
bir L

95 &1

200 &1

—
o7
o
H
—

140

27.5
—
10

- | S
N o| 7
® ik
I3
! __ - _ —
\nslul\utioﬁdilectio . I 1 -
3 | |
| % )_.E AHA ! ol H

[aeo] Tvaw] Tt [ ] o] | D)

I ®
1O Hs

Detail H
S Cooling fan
bier
Unit: mm
B :mm
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6.8 Power unit/amplifier unit dimensions 400V inpu

6.8.3 RM3DCA025 (Amplifier unit)

Mounting hole

Main power input/output, P and N : M5

Screw terminal

o |

Xipuaddy

S D PN . .
42(6%8) p.Ni—rzlﬁ}.mwﬂ%gﬁl\g&a
Main power input/output, P and N : M5 154 0.6 / User-mounted frame
Screw terminal [ 102 26 s YR IL— L
PNASSBRAD/EH : M5 00 BERRY
AUWT \ =
S ad
L
cER
~N—1D ® -
o Up
] m‘ (] = Iréstallation
ey irection
=22 f WA
i
CN8
[] A H
[ L] %9 gl.;
3 1 I 1 V7 S 338
3 |._ | - I8 2| ~
o 1@ I w3 ~ \'\ Heatsink
E § N BT
H
y
%gl
/
o
o &
Motor power output : M4X8L For FG : M4X8L U?ermounmd frame
E—HHAN : MaX8L / FGF : M4xsL BEHRDYHHIL—L
CND:
Control power 24V DC
HlEER 24v DC
=
2
IE— |

6-62

Unit: mm
B mm



6. Appendix

6.8.4 RM3DCA050 (Amplifier unit)

Mounting hole

RPAN

Main power input/output, P and N : M5
Screw terminal

PNA(VBEBAN/tHH : M5
FOWF

User-mounted frame

Main power input/output, P and N : M5 +
Screw terminal 5 154 ](ﬁo'ﬁ 5 BERDYFTIL—L
PNASLBRAND/EA : M6 00\
ESE 5 ““\\‘ Outet
N.P. b
e &
] o
W ] el A \
R &
@ ] Up
- E Installation
|—e— direction
Hﬁtﬁﬁ]
ﬂ DB-resistor
o ~—_DBiE{
8 H 2
“ 2 - 8
Gl w =
o &
R
\ Heatsink
[~ BT
For FG : M4X8L
FGR : M4X8sL
A -
wh
] ) ]
Motor power output : M4XEL // 'l
E—2HA ;. M4XSL -
CND: User-mounted Inlet
Control power ame B
24V DC HEHRBYFTTIL—L
HIEHER 24v DC
—
15
ofE
2
Cooling fan
90 . AHTF
Unit: mm
ses gL
B {57 :mm
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6.8 Power unit/amplifier unit dimensions 400V input

6.8.5 RM3DCAO075 (Amplifier unit)

Main power input/output, P and N : M5

Screw terminal

PNACARIRAND/HA : M5
oMy

Main power input/output, P and N : M5 1564 08
Screw terminal %6 1102 ) 26
PNAS/ERAND/MA . M5 100 )
AT =
/
A NIE; i
00!
1 [£] (2] 1]
o [1] o
= ® i R
-
i - E E
@
g g
2
Fd
&

o~

Motor power output : M4X8L
E—4HA : MaXBL

380 +12

A

CND:

Control power

Mounting hole
ot
4 (6X8)

User-mounted frame

HEEMYFTIL—L

Outlet
e

)

Up
[nstallation
direction

Hfiﬁﬁ]

For FG : MAXEL
FGF : M4X8L

User-mounted

35

295

DB-resistor

~._ DBiE#n

/

(330 )

Heatsink
Mo

24y DC frame
MR 24v D¢ EFRMYRFTIL—A

(88)

0
(74

(80

[,

90 Caoling fan
wWHIr,
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Unit: mm
B mm
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6. Appendix

6.8.6 RM3DCA150 (Amplifier unit)

Main power input/output, P and N : M5

Main power input/cutput, P and N : M5
Serew terminal

PNASERAH/HA : M5
FUWF

User-mounted frame
BRERYMAFTIL—L

Screw terminal 194 X086
PNASRBAD/HD ;. M5 6 {142 ] 1
ORT Outlet
e
Iﬁ g{'éi
|2
U .
Installation "~ | DB-resistor
| direction B | . DBIEH
I el DE—
= —
? g 3
P p
&
Motol utput : MEX10L Heatsink
IOTOr power output : ~
E—4HH : MEXI0L L AR
b |
< g N
Inlet
For FG : M4XBL
FGHE : M4XeL L)

User-mounted frame
HEREHRMTTIL—4

CND:
GControl power

24Y DC
HI#RI 24V DC
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6.8 Power unit/amplifier unit dimensions 400V input
6.8.7 RM3DCB300 (Amplifier unit)

|‘|“|'““';;; H|  heat sink

!1\|||::||||
e !
O |'|‘ ””l ‘ |"H“ ,
| N
....... it
Detail J
wh J
—— B — N — - —|
| — N — . ——— |
_ e VN
95 +1 200 +1 ) 250 +1
0 - 210 4-09Y
[ — /
™~ _A 3
\— D e 4
L ] [ ]
* ]
L
-—p
- -
S o 7
A o Q -
N~ —- '
Up :
Installation direction
£
e PG
L ]
[ ]
[ ]
]
Inlet
I

Cooling fan
b W
Detaill H
FHA H
Unit: mm
BAfi7:mm

6-66
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6. Appendix

6.8.8 RM3DCBG600 (Amplifier unit)

Detail J
wHA
95 +1 200 £1 .
L
I~
~
LN
o
™M

E
Bt 5m

}

Inlet

ks

\._I@@@@@

D_etail H
FH H

6-67

10

250 £1

{0 | 0

210

Heat sink
birr LR

4-09

.

380 £1
360 £0.5

Inslﬂllutionp direction

A

Cooling fan
Doy |

Unit: mm
BAI:mm



6.9 Optional parts

6.9 Optional parts

SANYO DENKI offers the following optional parts.

6.9.1 Connectors of power unit/amplifier unit

200V inpu

B Model numbers of single connectors for power unit: RM3PAA###

Connector No. or _r SANYO DENKI Manufacturer
Description Manufacturer
symbol model number model number
CN2 For control unit connection Note 1) KHJF99-2389-#0 KEL Corporation
For regenerative resistor .
- Housing: VHR-2N J.S.T. Mfg. Co.,
EXT.TH thermal .eqU|pment Note 2) Contact: SVH-21GH-P1.1 | Ltd.
connection
. Housing: VHR-3N J.S.T. Mfg. Co.,
CN1-1, CN1-2 For control power connection Note 4) Contact: SVH-21T-P1.1 Ltd.
Copper bar
between power | ¢, p N connection AL-01009379-01 | - -
unit/amplifier unit
(Up to 27kW, 600A)
Copper bar
between power For P-N connection AL-01009380-01 | - -
unit/amplifier unit
(Up to 37kW, 600A)
Connector:
Connector for fan For fan motor power AL-00922658 5557-02R_NATURAL Molex Japan
motor power line connection Contact: 5556TL LLC
Note 6)
B Model numbers of single connectors for amplifier unit: RM3DA*###
Connector No. Description SN DIEN M EIEEHL ST Manufacturer
model number model number
CN2 For control unit connection Note 3) KHIF19-1162-#0 KEL Corporation
EXT.TH For external thermal Note 5) Housing: VHR-4N J.S.T. Mfg. Co.,
(for 600A, 900A) equipment connection Contact: SVH-21GH-P1.1 | Ltd.
CN1-1, CN1-2 For control power connection Note 4) - -
Connector:
Connector for fan For fan motor power AL-00922658 5557-02R_NATURAL Molex Japan
motor power line connection Contact: 5556 TL LLC

Note 6)

6-68
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6. Appendix

B Model numbers of single connectors for power unit: RM3PCA160

Connector No. or symbol Description SO [RIEN METUEEUTT Manufacturer
model number model number
CN1 For control unit connection Note 1) KHJF99-2389-#0 KEL Corporation
For external thermal Housing: VHR-2N J.S.T. Mfg. Co.,
2L equipment connection Note 2) Contact: SVH-21GH-P1.1 | Ltd.
CND For control power connection | AL-00961843-01 | 04JFAT-SAGG-G-KK J.S.T. Mfg. Co.,
Open tool For CND connector AL-00961844-01 | J-FAT-OT(N) Ltd.
Copper bar between power
unit/amplifier unit For P-N connection AL-00987401-01 | - -
(Up to 16kW, 25 to 150A)
Copper bar between power
unit/amplifier unit For P-N connection AL-01040279-01 | - -
(Up to 37kW, 300-600A)
Copper bar between power
unit/amplifier unit For P-N connection AL-01040278-01 | - -
(Up to 37kW, 25 to 150A)
B Model numbers of single connectors for amplifier unit: RM3DCA###
Connector No. Description SO DIEAL IR 2 Manufacturer
model number model number
CN8 For control unit connection Note 3) KHIF19-1162-#0 KEL Corporation
CND For control power connection | AL-00961843-01 | 04JFAT-SAGG-G-KK J.S.T. Mfg. Co.,
Open tool For CND connector AL-00961844-01 | J-FAT-OT(N) Ltd.
For external thermal Housing: VHR-4N J.S.T. Mfg. Co.,
EXT.TH (for 300A,600A) equipment connection Note 5) Contact: SVH-21GH-P11 | Ltd.

Copper bar between
amplifier units
(25 to 150A—25 to150A)

For P-N connection

AL-00987402-01

Copper bar between
amplifier units
(300-600A—25 to150A)

For P-N connection

AL-01040280-01

Copper bar between
amplifier units
(300-600A—300-600A)

For P-N connection

AL-01040362-01

Note 1) SANYO DENKI model number differs due to cable length. Refer the section 6.9.2, for detail.
Note 2) SANYO DENKI model number differs due to cable length. Refer the section 6.9.7, for detail.
Note 3) SANYO DENKI model number differs due to cable length. Refer the section 6.9.3, for detail.
Note 4) SANYO DENKI model number differs due to cable length. Refer the section 6.9.4, for detail.
Note 5) SANYO DENKI model number differs due to cable length. Refer the section 6.9.8, for detail.
Note 6) For contact crimp of 5556TL, dedicated crimping tool below is required.

Please inquire to connector manufacturer for auto-crimping.

Model number

Applicable wire size

Manufacturer

63819-0901

AWG18 to AWG24

Molex Japan LLC

v Refer the section 1.5, for connector detail.

6-69



6.9 Optional parts

6.9.2 Cable between power unit/control unit 200V input/ 400V input

B For RM3C1H4

Description Cable length: SANYO DENKI

L (mm) model number

250 AL-01036866-01
Power unit (%) ¢ Control unit (CN3) 350 AL-01036866-02
2: CN2 for 200V input, CN8 for 400V input 450 AL-01036866-03
550 AL-01036866-04

8822E-034-171D-F(KEL)

Vs _ Cable mark

Cable 1
Y L
"\ Cable 2
o TmmMAX. TmmMAX,
=~
H For RM2C1A0, RM2C4H
Besereian Cable length: SANYO DENKI
P L (mm) model number
250 AL-01103098-01
Power unit (3¢) ¢ Control unit (CN3) 350 AL-01103099-01
2: CN2 for 200V input, CN8 for 400V input 450 AL-01103100-01
550 AL-01103101-01

Acetate tape

— ., 0]

‘ \\\
N BB22E-026-171D-F

Cable 1

e
e

2
IE%? L=
o " Cable 2

mmidAX.
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6. Appendix

6.9.3 Cable between amplifier unit/control

unit 200V input 400V input

Description Cable length: SANYO DENKI

L (mm) model number

500 AL-00510001-01
Amplifier unit (3¢) < Control unit (CN4) 750 AL-00510001-02
3 CN2 for 200V input, CN8 for 400V input 1,000 AL-00510001-03
1,500 AL-00510001-05

6.9.4 Control power cable between units 200V input

Description

Cable length: L (mm)

SANYO DENKI
model number

Power unit (CN1-0) < Amplifier unit (CN1-0O)
Amplifier unit (CN1-0) < Amplifier unit (CN1-1)

100 AL-00510002-01
200 AL-00510002-02
300 AL-00510002-03
400 AL-00510002-04
500 AL-00510002-05
600 AL-00510002-06
700 AL-00510002-07

L=£10

Blue

CNA

“ oo

Red

6-71

W

Blue

1

Red

|ons
3



6.9 Optional parts

6.9.5 Power cable for servo motor 400V input|

Refer the section 4.2.5, for individual connector model number of SANYO DENKI.

For a flange size: 100mm sq.

Model number

For power For power and holding brake CabLI?r:]iT?th: Applicable motor
AWGH#16 (1.25mm?) #16 (1.25mm?)-#20 (0.5mm?)
AL-00964811-01 AL-00964812-01 1,000
AL-00964811-02 AL-00964812-02 2,000
AL-00964811-03 AL-00964812-03 3,000 Sggﬁ] gg)gg\F/
AL-00964811-05 AL-00964812-05 5,000
AL-00964811-10 AL-00964812-10 10,000
Item Connector model number Remarks

Motor side connector
Common to with or
without brake

Straight plug: JL04V-6A20-15SE-EB-RK

Clamp: JL04-2022CK(12)-R

Japan Aviation Electronics
Industry, Ltd.

For a flange size: 130mm sq.

Model number

For power For power and holding brake CabLIe(znllenr:)gth: Applicable motor
AWGH#16 (1.25mm?) #16 (1.25mm?2)-#20 (0.5mm?)
AL-00965739-01 AL-00965740-01 1,000
AL-00965739-02 AL-00965740-02 2,000 Eggﬁ} g?ggg’
AL-00965739-03 AL-00965740-03 3,000 R2CA131 80H,
AL-00965739-05 AL-00965740-05 5,000 R2CA13200L ’
AL-00965739-10 AL-00965740-10 10,000
ltem Connector model number Remarks

Motor side connector
Common to with or
without brake

Straight plug: JLO4V-6A24-11SE-EB-R

Clamp: JL04-2428CK(11)-RK

Japan Aviation Electronics
Industry, Ltd.

For a flange size: 130/180mm sq.

Model number

For power For power and holding brake Cabll_e 1) E Applicable motor
AWG#14 (2.0mm?) #14 (2.0mm?)-#20 (0.5mm?) (m)
AL-00965741-01 AL-00965742-01 1 R2CA13120F,
AL-00965741-02 AL-00965742-02 2 R2CA13180D,
AL-00965741-03 AL-00965742-03 3 R2CA13200H,
AL-00965741-05 AL-00965742-05 5 R1CA13300V,
AL-00965741-10 AL-00965742-10 10 R2CA18350L
ltem Connector model number Remarks

Motor side connector
Common to with or
without brake

Straight plug: JL04V-6A24-11SE-EB-R

Clamp: JL04-2428CK(17)-R

Japan Aviation Electronics
Industry, Ltd.

For a flange size: 180mm sq.

Model number

For power For power and holding brake Cabll? I inE Applicable motor
AWGHI2 (35mm?) | #12 (3.5mm?)-#20 (0.5mm?) (m)

AL-00965743-01 AL-00965744-01 1

AL-00965743-02 AL-00965744-02 2 R2CA18350C,
AL-00965743-03 AL-00965744-03 3 R2CA18450H,
AL-00965743-05 AL-00965744-05 5 R2CA18550V
AL-00965743-10 AL-00965744-10 10

Item Connector model number Remarks

Motor side connector
Common to with or
without brake

Straight plug: JL04V-6A24-11SE-EB-R

Clamp: JL04-2428CK(17)-R

Japan Aviation Electronics
Industry, Ltd.
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6. Appendix

m For motor power

L(m) N
]
® I
- I
Red/White/Black \ I
1
Z (©)
2 I
& L
—_— \ S
®
Product of JST Green (Ground) Product of JAE
n'\l/JIr?ldbeelr AL-00964811-000 AL-00965739-0001 AL-00965741-000 AL-00965743-000
@Terminal N2-M4 N2-M4 N2-M4 N5.5-S4
@Power cable AWG16 AWG16 AWG14 AWG12
Brake cable — - — -
@Ground cable AWG16 AWG16 AWG14 AWG12
®Diameter $11.6 ®11.6 $12.5 $14.0
®Plug JLO4V-6A20-15SE-EB-RK | JL04V-6A24-11SE-EB-R | JL04V-6A24-11SE-EB-R | JL04V-6A24-11SE-EB-R
/Clamp / JL04-2022CK(12)-R / JL04-2428CK(11)-RK / JL04-2428CK(17)-R / JL04-2428CK(17)-R
Connection Motor side | Connector Motor side | Connector Motor side | Connector Motor side (?onnec;or
ead wire: Re name pin number wire: Re name pin number ead wire: Re name pin number ead wire: Re name pin number
:eac wire: \7th:te \L/J g wire: \?Vh?te 3 2 W \L/J E Il:eag wire: \?Vr:te 3 E
Lead wire: Black W C | wire: Black W ; Lead wire: Black W 35 Lead w?re: Black W F
Lead wire: Green Ground ) wire: Green Ground S Lead wire: Green Ground S Lead wire: Green Ground G
m For motor power and brake
L(m) N
:
(.
I
Iﬂ_-l
1
= ©)
2 P
|| & L
1 O
®
Product of JST Green (Ground) Product of JAE
nhlf;dbeelr AL-00964812-000 AL-00965740-000 AL-00965742-000 AL-00965744-000
®Terminal N2-M4 N2-M4 N2-M4 N5.5-S4
(@Power cable AWG16 AWG16 AWG14 AWG12
(3Brake cable AWG20 AWG20 AWG20 AWG20
@Ground cable AWG16 AWG16 AWG14 AWG12
B Diameter $11.6 ¢ 11.6 $12.5 $14.0
®Plug JLO4V-6A20-15SE-EB-RK | JL04V-6A24-11SE-EB-R | JL04V-6A24-11SE-EB-R | JL04V-6A24-11SE-EB-R
/Clamp / JL04-2022CK(12)-R / JL04-2428CK(11)-RK / JL04-2428CK(17)-R / JL04-2428CK(17)-R
COnneCtiOn Motor side | Connector Motor side | Connector Motor side | Connector Motor side (?onnec;or
ead wire: Re name pin number ad wire: Re name pin number ead wire: Re name pin number ead wire: Rex name pin number
W 3 Q L ag wire: \lIQth:te \L/J 2 W 3 E Il:eag wire: \?Vh?te 3 E
Lead w?re: Black W C Lead w?re: Black W 3 Lead w?re: Black W 3 _Lead wire: Black | W F
Lead wire: Green Ground b) Le¢ad wire: Green Ground G Lead wire: Green Ground 1 Lead wire: Green Ground G
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6.9 Optional parts

B Cable specifications

For servo motor power

(TOTOKU ELECTRIC CO., LTD.) (Operating temperature range: -20 to 105°C)

V-8C-MP_NO.2

V-8C-MP_NO.1

V-8C-MP_NO.3

AL-00964811-01 to -10; 1 to 10m
AL-00964812-01 to -10; 1 to 10m
AL-00965739-01 to -10; 1 to 10m
AL-00965740-01 to -10; 1 to 10m

AL-00965741-01 to -10; 1 to 10m
AL-00965742-01 to -10; 1 to 10m

AL-00965743-01 to -10; 1 to 10m
AL-00965744-01 to -10; 1 to 10m

1.25sq x 4C + 0.5sq x 4C
Sheath thickness: 1.4mm
Cable diameter: Around 11.6mm

2sq x 4C + 0.5sq x 4C
Sheath thickness: 1.3mm
Cable diameter: Around 12.5mm

3.5sq x 4C + 0.5sq x 4C
Sheath thickness: 1.5mm
Cable diameter: Around 14mm

Individual wire specification

3.5 sq. Conductor diameter: 2.47mm, Insulator thickness: 0.8 mm, Overall diameter: 4.07 mm
2.0 sq. Conductor diameter: 1.8 mm, Insulator thickness: 0.7 mm, Overall diameter: 3.2 mm
1.25 sq. Conductor diameter: 1.47mm, Insulator thickness: 0.7 mm, Overall diameter: 2.87 mm
0.5 sq. Conductor diameter: 1.0 mm, Insulator thickness: 0.5 mm, Overall diameter: 2.0 mm

(SUMIDEN HITACHI CABLE Ltd.) (Operating temperature range: up to 90°C)

600V_CV_4 8SQ

AL-00968911-01 to -10; 1 to 10m

8sq x 4C
Sheath thickness: 1.5mm
Cable diameter: Around 17mm

Individual wire specification

8 sq. Conductor diameter: 3.6mm, Insulator thickness: 1.0mm, Overall diameter: 5.6mm
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6. Appendix

6.9.6 Encoder cable 200V input| 400V input

B For RM3C1H

Model number

For encoder

Cable length:
L (mm)

AL-00937694-01

1,000

AL-00937694-02

2,000

AL-00937694-03

3,000

AL-00937694-05

5,000

AL-00937694-10

10,000

ltem

Connector model number

Remarks

Motor side connector

Straight plug: JN2DS10SL2-R
Contact: JN1-22-22F-PKG100

Japan Aviation Electronics
Industry, Ltd.

Amplifier side connector

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

3M Japan Limited

Connector: JN2DS10SL2-R (JAE)

Receptacle: JN2DS10SL2-R (3M)

Shell kit: 36310-3200-008 (3M)

5%
I 1
I
Ir, |
\ 2y |
N.P. |
LJ
L
B For RM2C1A0Q
Model number Cable length:
For encoder L (mm)
AL-00918637-01 1,000
AL-00918637-02 2,000
AL-00918637-03 3,000
AL-00918637-05 5,000
AL-00918637-10 10,000
ltem Connector model humber Remarks
Motor side connector Straight plug: JN2DS10SL2-R Japan Aviation Electronics
Contact: JN1-22-22F-PKG100 Industry, Ltd.
L Housing: 10320-52A0-008 -
Amplifier side connector Connector: 10120-3000PE 3M Japan Limited
Housing: 10320-52A0-008 (3M)
Connector: JN2DS10SL2-R (JAE) Connector: 10120-3000PE (3M)
/ /
(' P —
n\'u_w
5 =10 |]
r L
N
’ 1@ &

L — — — J




6.9 Optional parts

B For RM2C4H

Model number

For encoder

Cable length:
L (mm)

AL-00997685-01

1,000

AL-00997685-02

2,000

AL-00997685-03

3,000

AL-00997685-05

5,000

AL-00997685-10

10,000

Item

Connector model number

Remarks

Motor side connector

Straight plug: JN2DS10SL2-R
Contact: JN1-22-22F-PKG100

Japan Aviation Electronics
Industry, Ltd.

Amplifier side connector

Housing: 10320-52A0-008
Connector: 10120-3000PE

3M Japan Limited

Connector: JN2DS10SL2-R (JAE)

Housing: 10320-52A0-008 (3M)
Connector: 10120-3000PE (3M)

— —
~3®

_ I
5 | D H
r -
! 4O B

B Cable specifications

For encoder

Robot Cable for high speed motion; UL-OREV30-SB, composite wire spec.

(OKANO CABLE Co., Ltd.)

With ETFE (fluoroplastic) insulation, vinyl sheath, braided shield

UL STYLE NO.20276 (Rating: 80°C, 30V)

AL-00937694-01 to -10; 1 to 10m lengthes
AL-00918637-01 to -10; 1 to 10m lengthes

22 AWG x 2C + 24 AWG x 2P

Sheath thickness: 1.0mm

Overall diameter: ¢6.7£0.5mm

Individual wire specification

22 AWG Conductor diameter: ¢0.77mm, Insulator thickness: 0.25mm, Overall diameter: 1.27mm
24 AWG Conductor diameter: ¢0.65mm, Insulator thickness: 0.20mm, Overall diameter: 1.05mm
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6. Appendix

6.9.7 Regenerative resistor thermal equipment cable 200V input 400V input

Model number Cable length: L (m)
AL-00397733-01 (For short circuit use)
AL-00397733-02 1500
AL-00397733-03 3000
AL-00397733-04 5000

AL-00397733-01

20 or less

AL-00397733-02, AL-00397733-03 and AL-00397733-04

Housing: VHR-2N
Contact: SVH-21GH-P1.1 Round terminal with
vinyl insulation for M3

f
LOTXXXXXX |

L£50

(JsT)

White

6.9.8 External thermal equipment cable \ZOOV inpuﬂ \400V input\

- SANYO DENKI

Description Cable length: L (mm) model number

600A 1,500 AL-00453107-01
4-pin cable for external thermal 3,000 AL-00453107-02
equipment 5,000 AL-00453107-03
1,500 AL-00453107-04
600A 3,000 AL-00453107-05
3, 4-pin cable for external thermal 5,000 AL-00453107-06

equipment -

(Short circuit of 1-2 and 3-4) | AL00453107-07

Round terminal with vinyl

00453107-01, 00453107-02 and 00453107-03 insulation for M3 (Yellow)

Housing of CNA: VHR-4N
Contact: SVH-21GH-P1.1 (JST)

S ] T w

—
—

MOH: for motor thermostat

= | L] |

L+50

00453107-04, 00453107-05 and 00453107-06

Housing of CNA: VHR-4N

Contact: SVH-21GH-P1.1 (JST) Round terminal with vinyl
insulation for M3 (Yellow)

= | [ [T] ‘ ;&@

HHililw

— ——{ 10

10045

20 orless

00453107-07
Housing of CNA: VHR-4N
Contact: SVH-21GH-P1.1 (JST)

—
— @
—
— |=
20 orless
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6.9 Optional parts

6.9.9 External regenerative resistor 200V input| 400V input

. Rated power Resistance UEIeE 21 (B EE )
Resistor Model Number [PR] value temperature Mass
(Contact specification)
REGIST-500CW1R5B 1.5Q
REGIST-500CW5B 5Q
REGIST-500CW7B 500W 7Q 100°C£5°C 1.4k
REGIST-500CW10B 10Q (Switching contact b) 9
REGIST-500CW14B 14Q
REGIST-500CW20B 20Q
140°C£5°C
REGIST-1000W6R7B 1000W 6.7Q (Switching contact b) 2.9kg
B REGIST-500CW
2-p 45
. 260 oz '.
£ 1 234 13 H"l L B xas
B 4
[ l* ] _
= =
L
Thermostat . E e N
: - i
Lead wire, AWG24, white . —
M3
TOO 1S
Lead length Lead length A
B
mpop s U
Smzmce Yy L m
! | | weree 0] = ‘\"\\ =
' . Crimping terminal M5
Lead wire, 2mm?, white
H REGIST- 1000W
3403 Reistor wire
18, 18| FRW wire, 2mm?, black
F 288 N
& % & Earth mark
+
H
o
My
+
i
320 %1
— 300
- i 278 i 240430
" REGIST-1000WER7B
H|od
~ 00227337-01
Ol
i GH IWAKI
Thermostat
_Ihr. \ PE wire, UL3398, 0.3mm?, white
ol 50050
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6. Appendix

6.9.10 Copper bar between each unit 200V input

m Copper bar between Power unit (27kW) and Amplifier unit (600A)

o SANYO DENKI

Description Remarks

model number

Copper bar . .

between Power unit (27kW) and Amplifier unit (600A) AL-01009379-01 2 pieces-in-1 set
74£0.5
10 54 t2
O
_____ 02 a

O
N

v Distance between units shall be 10mm.
Below shows how to attach copper bars.

Copper bars
10mm /

[ o 0 0o |
[ b
OO
q & P L 3 & L 3 p
L3
L 3
G
y
I
&
I L L 2 p
@@@@@"

WO O

| d0We o 0o ]

Power unit Amplifier unit
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6.9 Optional parts

m Copper bar between Power unit (37kW) and Amplifier unit (900A)

Description

SANYO DENKI

Remarks
model number

Copper bar

between Power unit (37kW) and Amplifier unit (900A)

AL-01009380-01 2 pieces-in-1 set

211 ,

185

0]

t3
'l’(b\(b ﬂ

Distance between units shall be 10mm.
Below shows how to attach copper bars.

Copper bar

E: 35 of (SR

Power unit

Amplifier unit
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6. Appendix

6.9.11 Copper bar between each unit 400V input]

B Copper bar between Power unit (7.8 to 16kW) and Amplifier unit (25 to 150A)
B Copper bar between Amplifier unit (25 to 150A) and Amplifier unit (25 to 150A)

SANYO DENKI
model number

Between Power unit (7.8 to 16kW) and Amplifier unit (25 to 150A) | AL-00987401-01
Between Amplifier unit (25 to 150A) and Amplifier unit (25 to 150A) | AL-00987402-01

Description Remarks

2 pieces-in-1 set

Between power unit and amplifier unit Between amplifier unit and amplifier unit
AL-00987401-01 AL-00987402-01
72405 1205
. 57 15 e 57 15
‘ ] & 1

15

AN
Y

¢
D
R

t1.5
t1.5

29

v Distance between units shall be 5mm.
Below shows how to attach copper bars.

For example) Between power unit and amplifier unit

5mm Copper bar

Power unit Amplifier unit
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6.9 Optional parts

m Copper bar between Power unit (37kW) and Amplifier unit (25 to 150A)

Description

SANYO DENKI
model number

Remarks

Between Power unit (37kW) and Amplifier unit (25 to 150A)

AL-01040278-01

2 pieces-in-1 set

B8.5

10

71

|

20

5|

d
P
14

J

g#»
5/

a>

147.3

t2

[ —

v

23.5

Distance between units shall be 5mm.
Below shows how to attach copper bars.

88.5

10

20

T(}
ah.

| %

T
14

147.3

t2

Copper bar

23.5

Power unit
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6. Appendix

m Copper bar between Power unit (37kW) and Amplifier unit (300-600A)

Description

SANYO DENKI
model number

Remarks

Between Power unit (37kW) and Amplifier unit (300, 600A)

AL-01040279-01

2 piece-in-1 set

(0
| \ J

D)
¢

Distance between units shall be 5mm.

Below shows how to attach copper bars.

amm |

Copper bar
-

EE + ol o A/ + 0|
T

I J o

OO | 0RO
:; E *?'
- ﬁ
& all® = = @
ololojol || Clololololol s
=X + oflllo . + O

Power unit Amplifier unit
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6.9 Optional parts

m Copper bar between Amplifier unit (300, 600A) and Amplifier unit (25 to 150A)

Description

SANYO DENKI
model number

Remarks

Between Amplifier unit (300, 600A) and Amplifier unit (25 to 150A)

AL-01040280-01

2 pieces-in-1 set

226.5 276.5
10 0g | 10y ]
| 3 |
o D] p. Al = A T [
r\l g - \Q" ) _IF.-'_} - ] ’ :h :{ | |/|/ 7_}7 E
Ay . -“-.I,-" =) T rd
."E-, =, \..:_\- é\;‘r__.r
:# u o :-:_ U e
v Distance between units shall be 5mm.
Below shows how to attach copper bars.
/ Copper bar
]

)/ ©

(o] o]

Qo

=

Amplifier unit

Amplifier unit
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6. Appendix

m Copper bar between Amplifier unit (300, 600A) and Amplifier unit (300-600A)

Description

SANYO DENKI
model number

Remarks

Between Amplifier unit (300, 600A) and Amplifier unit (300, 600A)

AL-01040362-01

2 pieces-in-1 set

v Distance between units shall be 5mm.

Below shows how to attach copper bars.

.
=

Amplifier unit
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BMECO PRODUCTS

Sanyo Denki's ECO PRODUCTS are designed with the concept of lessening impact on the environment in the process from product
development to waste. The product units and packaging materials are designed for reduced environmental impact.

ECO PRODUCTS We have established our own assessment criteria on the environmental impacts applicable to all processes, ranging from design to

manufacture.

M Precautions For Adoption

Failure to follow the precautions on the right may
cause moderate injury and property damage, or in
some circumstances, could lead to a serious
accident.

Always follow all listed precautions.

/—& Cautions \

® Read the accompanying Instruction Manual carefully prior to using the product.

® |f applying to medical devices and other equipment affecting people’s lives please contact us beforehand
and take appropriate safety measures.

® |f applying to equipment that can have significant effects on society and the general public, please contact
us beforehand.

® Do not use this product in an environment where vibration is present, such as in a moving vehicle or
shipping vessel.

® Do not perform any retrofitting, re-engineering, or modification to this equipment.

® The Products presented in this Instruction Manual are meant to be used for general industrial
applications. If using for special applications related to aviation and space, nuclear power, electric power,

submarine repeaters, etc., please contact us beforehand.

* For any question or inquiry regarding the above, contact our Sales Department.

SANYO DENKI CO., LTD.

https://www.sanyodenki.com/
TEL: +81 3 5927 1020

3-33-1, Minami-Otsuka, Toshima-ku, Tokyo, 170-8451, Japan

Singapore Branch

988 Toa Payoh North, #04-08, Singapore 319002

Jakarta Representative Office

TEL: + 65 6223 1071

TEL: + 62 21 252 3202

Summitmas Il 4th Floor, JI. Jend. Sudirman Kav.61-62, Jakarta 12190, Indonesia

SANYO DENKI EUROPE S.A.

TEL: +33 1 48 63 26 61

11 rue Ferdinand de Lesseps 95190 Goussainville, France

Poland Branch

ul. Wodociagowa 56 30-205 Krakow, Polska
SANYO DENKI AMERICA, INC.
468 Amapola Avenue, Torrance, CA 90501 U.S.A.
SANYO DENKI SHANGHAI CO., LTD.

TEL: +48 12427 30 73

TEL: +1 310 783 5400

TEL: +86 21 6235 1107

Room2106-2110, Bldg A, Far East International Plaza, No. 319, Xianxia Road, Shanghai, 200051, China

SANYO DENKI (H.K.) CO., LIMITED

TEL: +852 2312 6250

Room 1603, 16/F, South Tower, Concordia Plaza, 1 Science Museum Road, TST East, Kowloon, Hong Kong

SANYO DENKI TAIWAN CO., LTD.

TEL: +886 2 2511 3938

N-711, 7F, Chia Hsin 2nd Bldg., No. 96, Sec.2, Zhongshan N. Rd., Taipei 10449, Taiwan (R.O.C.)

SANYO DENKI GERMANY GmbH

Frankfurter Strasse 80-82 65760 Eschborn, Germany

Munich Branch

TEL: +49 6196 76113 0

TEL: +49 6196 76 11 3 35

Klausnerring 17, 85551 Kirchheim-Heimstetten, Germany

SANYO DENKI KOREA CO., LTD.
8F, 39, Sejong-daero, Jung-gu, Seoul, Korea
Busan Branch

TEL: +82 2 773 5623

TEL: +82 51 796 5151

8F, CJ Korea Express Building, 119, Daegyo-ro, Jung-gu, Busan, 48943, Korea

SANYO DENKI (Shenzhen) CO., LTD.

TEL: +86 755 3337 3868

04B-07, 11F, Avic Center, No.1018 Huafu Road, Futian District, Shenzhen, 518031, China

Chengdu Branch

TEL: +86 28 8661 6901

Room2105B, Block A, Times Plaza, 2 Zongfu Road, Jinjiang District, Chengdu, 610016 China

SANYO DENKI (THAILAND) CO., LTD.

TEL: +66 2261 8670

388 Exchange Tower, 25th Floor, Unit 2501-1, Sukhumvit Road, Klongtoey, Klongtoey, Bangkok 10110 Thailand

SANYO DENKI INDIA PRIVATE LIMITED

TEL: +91 44 420 384 72

#14 (Old No. 6/3), Avenue Road, Nungambakkam, Chennai - 600034 Tamil Nadu, India

SANYO DENKI (Tianjin) CO., LTD.

TEL: +86 22 2320 1186

Room AB 16th Floor TEDA Building, No. 256 Jie Fang Nan Road, Hexi District, Tianjin 300042 China

Beijing Branch

TEL: +86 10 5861 1508

Room1807, Gaohe Lanfeng Buliding, No.98 East Third Ring South Road, Chaoyang District, Beijing 100122 China

The names of companies and/or their products specified in this document are the trade names, and/or trademarks and/or registered trademarks of such respective companies.

SANMOTION is a trademark of SANYO DENKI CO., LTD.
Specifications are subject to change without notice.
Translated version of the original instructions.
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