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Servo motor
le—>|
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High Performance AC Servo Systems

SANMOTION

AC SERVO SYSTEMS

R

The SANMOTION R series servo systems contribute
to the evolution of your devices with a rich product
lineup of high-precision servo amplifiers and servo
motors.

These high-precision and highly reliable systems
offer a wide range of products from small to large
capacity servo systems.

System Configurations Servo system SANMOTION R

Controller Servo amplifier . Servo motor (Rotary motor)
o SANMOTION R !
? e 3E Model .
SANMOTION C Servo system SANMOTION R

EtherCAT Interface type o
Servo amplifier

. SANMOTION R
s  SE Model —_—
Touch panel Controller

Servo motor (Rotary motor)

Application Examples

Its high-precision and accurate positioning features allow it to be used in a wide range of applications.

- Injection molding machines, machine tools, machining centers, semiconductor related equipment, water jet

cutters, laser processing machines, etc.

Injection molding machines Machine tools

+ What is a servo system?

A servo system has an encoder (rotation detector) mounted on the servo motor and provides highly-reliable precise operation by

giving feedback to commands from the servo amplifier. It can be used with confidence in applications that require high-speed and
large-capacity operations.

The products featured in this catalog are designed to operate with a 400 VAC class main circuit power supply.
We also have servo systems for 100 to 200 VAC and 48 VDC inputs available. Refer to our website and catalogs for details.



Lineup

I Servo Amplifier
SANMOTION R 3E Model

Analog/Pulse Input type

More evolved AC servo amplifiers that provide improved basic performance
including high responsiveness, and are more eco-efficient and easier to use.

Lineup: 25, 50, 100, 150, 300 A —p. 20

EtherCAT Interface type

With a 62.5 ys minimum communication cycle, the high-speed EtherCAT
fieldbus subdivides position commands, realizing smoother operation of devices.
It can be used together with our controller “SANMOTION C EtherCAT Interface type”.

Lineup: 25, 50, 100, 150, 300 A —p. 34

M Functional safety specifications Models that facilitate easy integration of safety functions in devices to comply with functional safety are available.

Servo amplifier type

Model no.

Functional safety specifications

Analog/Pulse EtherCAT
RS3CLILJACICICIO | — Models not conforming to the functional safety.
SANMOTION R Th dels h th fe T Off f 'y
ese models have the Safe Torque unction.
3E Model RS3COOADOO2 |RS3COITAZH4 g
IEC/EN 61800-5-2:2016, STO (Safe Torque Off)
This model has integrated extended safety functions in addition to
Safe Torque Off function.
SANMOTION R Maintenance work can be performed without shutting off the power
3E Model to the device. System restarting after maintenance work has also
Safety RS3CLICJALICICIC |RS3CLILIA2HLIE been made easy.
— p. 44 IEC/EN 61800-5-2:2016, STO (Safe Torque Off), SS1 (Safe Stop 1), SS2 (Safe

Stop 2), SOS (Safe Operating Stop), SLS (Safely-Limited Speed), SBC (Safe
Brake Control), and SSM (Safe Speed Monitor)




Lineup

I Servo Amplifier

Servo Motor (Rotary Motor)

Rotary servo motors with a wide range of products.

Flange size, features
R2 Servo Motor 100 mm sq., 130 mm sq., 180 mm sq., 220 mm sq., 275 mm sq.

Medium inertia

Low ripple

Medium inertia servo motors with a wide range of

size variation ideal for positioning applications.

R1 Servo Motor 100 mm sq., 130 mm sq., 180 mm sq., 220 mm sq.
Low inertia

High power rate

Low inertia servo motors that feature high-acceleration
drive and high torque even at high rotational speed.
Ideal for injection molding machines and general
industrial machines.

Conformance to Safety Standards

Our standard servo amplifiers conform to the following safety standards: UL, cUL, and EN standards, ®
and the KC Mark. Our servo motors conform to the following safety standards: UL, cUL, and EN C E CNUS
standards. In addition, all model numbers manufactured after October 2012 in this catalog conform

. . . SafeTorque ﬂ
with the acceptable values of specific hazardous substances (cadmium, lead, mercury, hexavalent TOVR  Off model, TUV
chrome, PBB, and PBDE) in Appendix Il of EU RoHS directive (2011/65/EU). N7 serery moce N




High Performance AC Servo Systems

SANMOTION R

AC SERVO SYSTEMS

3E Model

The 3rd generation of SANMOTION R servo amplifier
series “3E Model” features evolved performance
with high responsiveness and are more eco-efficient
and easier to use.

It contributes to improving the device performance.

Evolved

Cycle time can be shortened by high-speed positioning control

The 3E Model has a speed frequency response Position
of 2.2 kHz, approximately twice that of our dev'atloﬁ Position command frequency
conventional product. Additionally, the posi- Ol
tion settling time has been shortened to 1/3 of
the original time. A function for switching the LA e mOde,:,_position e
trajectory control and the positioning control
in real time has been incorporated, signifi- 0 [Pulse] g
cantly reducing the cycle time of the device. @ T
. Settling time: 1/3 of current model

Improved control accuracy

The 3E Model is equipped with a gain increase High-gain control

function, a function for suppressing microvi- 3EModel _—Disturbance
brations at settling time, an adaptive notch ‘ A

filter for suppressing mechanical resonance, Conventional model
and a feed-forward vibration control function.
The improved 5th-order notch filter realizes
accurate shaft feeding for machine tools, sig-
nificantly enhancing the processing quality.

Speed

Vibration suppression by adaptive notch filter

I
I
Conventional model M
I
3E Model i
Adaptive f
notch filter

Built-in safety functions

The series product lineup includes Safe Torque Off (STO) function models*' and Safety models*? that offer
even wider range of safety functions. Safety models feature monitoring of position and speed of devices as
well as safe operation stop so that workers nearby can concentrate on their work with confidence. With these
safety functions, motors can be stopped without shutting down the amplifier power, shortening the device

reboot time. These products are suitable for devices that require high levels of safety.

*1 Safe Torque Off (STO) is a safety function defined in IEC/EN 61800-5-2:2016.
*2 In addition to *1, SS1 (Safe Stop 1), SS2 (Safe Stop 2), SOS (Safe Operating Stop), SLS (Safely-Limited Speed), SBC (Safe Brake Control), and SSM (Safe Speed Monitor)




Eco-efficient

Reduced power consumption Power consumption management

Our new servo amplifiers consume
less power; a maximum of 15%
reduction in power consumption
and a maximum of 29% reduction
in standby power consumption
have been
achieved.

Power

consumption
REDUCED

Note: Compared with a conventional RS1C02A model.

Easy to use

Power consumption of the device
can be managed by the monitor- -

ing function. The servo amplifier ot
calculates power consumption EE @ ©n
based on the motor current, and
displays it on the setup software

or digital operator.

Holding brake control function incorporated as standard

The holding brake function has been incorporated
into servo amplifiers as standard, which eliminates
the need to newly establish a brake control circuit.
This reduces wiring and costs.

This only applies to 24 VDC brakes.

Note: The holding brake holds the motor in position when the power is off,
preventing loads from falling.

Easy startup

“SANMOTION MOTOR SETUP SOFTWARE" (see p.
127) displays the parameters required for operation
in an easy-to-understand manner in order to enable
fast and easy equipment startup. The 3E Model has
a virtual motor operation function to simulate
operation of the motor and amplifier without moving
the machine, and a jog function for testing the motor
and amplifier connection, without the need to
connect to a host device.

Easy servo tuning

With the setup software, the 3E Model amplifiers
offer a variety of servo tuning support functions
such as the automatic optimal tuning mode selection
according to equipment and load conditions, basic
tuning mode for 2-parameter adjustment, and
application tuning mode for adjustment by purpose.
This greatly shortens the time required for servo
tuning.

Servo amplifier
CND -
— —>
| | Holding brake
—t- - -—>
24VDC ety —
power supply Switch
power
supply

Minimally  required
parameters can be set
prior to the start of an

operation, which are
lumped together by
categories, to shorten
time for startup.

Easy troubleshooting

With a 1 mstime stamp and a drive recorder function
to record motor and amplifier operating status,
details of abnormal state occurrences such as
alarms can be accurately checked even at a later
time, facilitating troubleshooting.



Model-based following control

Auto-tuning

Model-based following control enables an improved
target value response, enhanced disturbance sup-
pression, and greater robustness.

Model control system

Position . .
osito |Position/speed control == Motor/machine model
command
A
v

Position/speed control

4
Feedback control system

Motor/machine

The servo amplifier automatically optimizes servo
gain and filter frequency in real time.

Velocity
command
value

Tuning start

Detected velocity value

Feed-forward vibration suppression control

Command following control

With feed-forward vibration suppression control, vi-
brations at the end effector and base of a machine
can be suppressed through simple tuning proce-
dures. Vibration control frequencies are selectable.

Position deviation durmg stop

N W\Ih vibration suppression control
— Without vibration ion control

100 ms/div

Without vibration With vibration
suppression control suppression control

‘ ;

Newly-employed position and velocity controller has
improved the tracking capability to the position com-
mands. Position deviation = 0 has been achieved.

Position command

Positian deviation

20 ms/div

All-in-one control

5-digit LED, built-in operator

Configurable parameters allow switching between
control modes for torque, position or velocity.

Positio
" :><:: Torque
Velomty control

I
|
I control
I
I

The built-in digital operator allows you to change pa-
rameters and monitor amplifier status and alarm
traces.




Multiaxial monitor function

Dual position feedback fully-closed loop control

The setup software allows up to 15 axes—that is, 15
sets of a servo motor and a servo amplifier—to be
monitored.

Maximum
15 axes

Dual position feedback fully-closed loop control is
possible by using information from two encoders: a
linear encoder mounted on the device (load) and a
high resolution motor-mounted encoder.

Even when there is high motor shaft torsion from the
load, servo gain
can be improved
and high response
achieved.

EtherCAT Interface type

Downsized servo motors

EtherCAT is a 100 Mbps high-speed fieldbus system.
This contributes to reducing equipment cycle time.
This highly versatile EtherCAT is compatible with
Ethernet, which makes it possible to build a system
that co-exists with various devices.
The servo amplifier firmware can
be updated via EtherCAT network.
Also, the EtherCAT conformance
test certificate from a trusted third
party has been acquired.

—
EtherCAT.

Conformance tested

EtherCAT® is a registered trademark and patented technology, licensed
by Beckhoff Automation GmbH, Germany.

Our R2 series servo motors have 22% reduced motor
length while achieving high torque and high overall
performance compared with our conventional mod-
el.*

* Comparing the R2CA18350 model with
a conventional Q2CA18350 model.

22% reduction

Low cogging torque

Waterproof and dustproof

Cogging torque has been reduced in comparison
with our conventional products, achieving smoother
movement.

Comparison of cogging torque waveforms

Current model W\/\/\/MW

[ viocor RO R

(Waveform image for reference)

* Compared with a conventional SANMOTION Q model.

10

Our servo motors are highly resistant to water and
dust ingress with an IP65 rating, ensuring normal op-
eration even in severe environments.

IP67 is available as an option.

Dust

* Except for shaft through-hole and cable ends. Use with a waterproof
cannon plug connector. This motor meets the standardized water-
proof test conditions. It cannot be used in environments exceeding
IP65 or IP67, such as where it is subject to submersion in water for
prolonged periods.



Highly precise battery-less absolute encoder

This high-precision battery-less absolute encoder Model No. HA035

comes equipped with our servo motors as standard. No need to worry about battery life

. . . . . . and battery exporti ocedures.
Optional higher precision encoders with a resolution of up to " 1y exporting procecur

8,388,608 (23-bit) and angular accuracy of up to 0.0167° (1 arcmin)
are available.

We offer a variety of optional encoders to meet various encoder
needs.
Refer to the following table.

Absolute encoder

Resolution Total number
durin of rotations Absolute
Type (Encoder model number in parentheses) Classification sin Ig during Baud rate angular
g- multiple accuracy
rotation i
rotations
131072 2.5 o
Battery-less absolute encoder Standard (17 bit) Mbps | AAPProx.0.167
(Model No. HA035)
This is a high-precision, battery-less, optical multi-turn encoder. 1048576 65536
Because there is no need to replace batteries, the encoder is (20 bit) (16 bit)
maintenance free.
I Options 4.0 Under 0.0167°
Mbps
Compatible servo amplifiers: R 3E Model 8(:;?3830)8
it
Single-turn absolute encoder Standard 131072 2.5 Approx. 0.167°
(Model No. PA035S) (17 bit) Mbps
This is a thin, optical single-turn encoder. -
It achieves wire saving particularly for systems that currently Obtions 1048576 4.0 Abbrox. 0.167°
use incremental encoders, and helps downsize the systems. P (20 bit) Mbps pprox. .
Battery-backup absolute encoder 131072 25
(Model No. PA035C) (17 bit) Mbps | APProx.0.167°
This is a thin, battery-backed, optical multi-turn encoder. Options 65536
Because the length of the motor can be shortened, it is ideal 4 (16 bit) 4
for devices with limited motor installation space. 1(%0831)6 Mt;os Approx. 0.167°
It requires an optional battery. P
2.5 o
Battery-less absolute resolver encoder Mbps Approx. 0.167
(Model No. RA035C) Options 1310?2 6553_6
This is a resolver method battery-less multi-turn encoder. (17 bit) (16 bit) 0
This is an environmentally durable resolver encoder. M4|:;ps Approx. 0.167°
Incremental encoder
. e Pulse/
Type (Encoder model number in parentheses) Classification rotation
Wire-saving incremental encoder
(Model No. PP0O31H) Options Up to
This is an incremental encoder with A, B, and Z-phase outputs 10000 P/R
that can easily be combined with a host controller.

N



List of Compatible Servo Amplifiers and Servo Motors

List of Compatible Servo Amplifiers and Servo Motors

Standard specification 9---Output shaft: Straight, Oil seal: None, Connecting method: Cannon plug

K ---Output shaft: With key, Oil seal: Yes, Connecting method: Cannon plug (15 kW or lower), Terminal block (20 kW or higher)

Servo motor

Servo amplifier

Motor type Rated Flange size | Model name | Standard Page
output specification
Analog/Pulse Input type
Specifications| Dimensions | P 20
EtherCAT Interface type
p. 34
550 W 130 mm sp. | R2CA13050D | K p. 50 p. 60 RS3C02[J[1 (25 A)
750 W 100 mm sp. | R2CA10075F | © p. 50 p. 60 RS3C02[ ][] (25 A)
1.0 kW 100 mm sp. | R2CA10100F | © p. 50 p. 60 RS3C05[ ][] (50 A)
1.2 kW 130 mm sp. | R2CA13120R | K p. 50 p. 60 RS3C02([] (25 A)
130 mm sp. | R2CA13120F | K p. 51 p. 60 RS3C05[1[1 (50 A)
A 130 mm sp. | R2CA13180H | K p. 51 p. 60 RS3C02J1(25 A)
130 mm sp. | R2CA13180D | K p. 51 p. 60 RS3C05[ (] (50 A)
R 130 mm sp. | R2CA13200L | K p. 52 p. 61 RS3C02( (1 (25 A)
Serzvo motor 2.0kw 130 mm sp. | R2CA13200H | K p. 52 p. 61 RS3C05[1[1 (50 A)
180 mm sp. | R2CA18350L | K p. 52 p. 61 RS3C05[1[1 (50 A)
400 V system 35kW 1o o [Raca18350D | K p. 53 p. 61 RS3C100J0J {100 A)
Medium inertia/ 4 5,y 180 mm sp. | R2CA18450H | K p. 53 p. 61 RS3C10017 (100 A)
5.5 KW 180 mm sp. | R2CA18550R | K p. 53 p. 61 RS3C1001(7 (100 A)
180 mm sp. | R2CA18550H | K p. 54 p. 61 RS3C1501J (150 A)
7.5 kW 180 mm sp. | R2CA18750H | K p. 54 p. 62 RS3C150] (150 A)
11 kW 220 mm sp.|R2CA2211KB | K p. 54 p. 62 RS3C15](] (150 A)
15 kW 220 mm sp. | R2CA2215KV | K p. 55 p. 62 RS3C15[11 150 A)
20 kW 220 mm sp.| R2CA2220KV | K p. 55 p. 63 RS3C30[1[J €300 A)
30 kW 275 mm sp.| R2CA2830KV | K p. 55 p. 63 RS3C30[1[1 €300 A)
1.5 kW 100 mm sp. | R1CA10150V | K p. 56 p. 64 RS3C02[[1 (25 A)
2.0 kW 100 mm sp. | R1CA10200V | K p. 56 p. 64 RS3C05[1[1 (50 A)
R1 3.0 kW 130 mm sp. | R1CA13300V | K p.57 p. 64 RS3C05[1[1 (50 A)
Servo motor 5.5 kW 180 mm sp.| R1CA18550H | K p. 57 p. 65 RS3C15[J 150 A)
400V system 7.5 kW 180 mm sp. | R1CA18750L | K p. 58 p. 65 RS3C15[[J (150 A)
Low inertia |11kW 180 mm sp. | RICA1811KR | & p. 58 p. 65 RS3C15L1] (150 A)
15 kW 180 mm sp. | R1ICA1815KB | K p. 59 p. 65 RS3C15[1] (150 A)
21 kW 220 mm sp.| R1ICA2220KV | K p. 59 p. 65 RS3C300 (1 (300 A)

12



Standard MOdeI Number LiSt For specifications on other models, contact us for details.

nputvorage 200 VAC

Servo Amplifier R 3E Model Analog/Pulse Input type

Main circuit |Control circuit|Encoder gsr;;:g re;l;]eerpaatlive Safe Tor_que Safety* Amplifier Model no. — Paqe. .
power supply | power supply | type A resistor Off function*’ capacity Specifications | Dimensions
25A RS3C02A0AA0 p.24 p. 26
Yes 50 A | RS3CO5A0AA0 | p.24 p. 26
No No 100 A RS3C10A0AA0 p. 24 p. 26
No 150 A RS3C15A0AL0 p. 24 p. 27
300A RS3C30A0AMO p.24 p. 27
25A | RS3C02A0AA2 | p.24 p. 26
) Yes Yes 50 A RS3C05A0AA2 p. 24 p. 26
(ZIF?IE) (With.out.delay No 100 A RS3C10A0AA2 p. 24 p. 26
No circuit) 150 A RS3C15A0AL2 p.24 p. 27
300 A | RS3C30A0AM2 | p. 24 p. 27
25A | RS3C02A0AAC | pp.24,44 | p.46
Yes Yes 50 A | RS3CO5A0AAC | pp.24,44 | p.46
(without delay Yes 100 A | RS3C10A0AAC | pp. 24,44 | p.46
400 VAC system No circuit) 150 A | RS3C15A0ALC | pp. 24, 44 p. 46
380 to 480 VAC 24VDC Absolute 300 A RS3C30A0AMC | pp. 24,44 p. 46
3-phase encoder 25 A RS3C02A0BAO p.24 p. 26
Yes 50 A RS3C05A0BA0 p. 24 p. 26
No No 100 A RS3C10A0BAO p.24 p. 26
150 A RS3C15A0BL0O p. 24 p. 27
No 300 A RS3C30A0BMO p. 24 p. 27
25A RS3C02A0BA2 p.24 p. 26
Yes Yes 50 A | RS3CO5A0BA2 p. 24 p. 26
s(g:lr:)e (withoutdelay |  No 100A | RS3C10A0BA2 | p.24 p. 26
No circuit) 150 A RS3C15A0BL2 p. 24 p. 27
300A RS3C30A0BM2 p. 24 p. 27
25A | RS3C02A0BAC | pp. 24,44 | p.46
Yes Yes 50 A | RS3CO5A0BAC | pp. 24,44 | p.46
(without delay Yes 100 A RS3C10A0BAC | pp. 24,44 p. 46
No circuit) 150 A | RS3C15A0BLC | pp.24,44 | p.46
300A | RS3C30A0BMC | pp. 24,44 | p.46
Servo Amplifier R 3E Model EtherCAT Interface type
Main circuit |Control circuit|Encoder gj?:;::; reg;r;le;:aatlive Safe Tor'que Safety*? Amplifier Model no. - .Paqe. .
power supply | power supply | type o resistor Off function*’ capacity Specifications | Dimensions
25A | RS3C02A2HA4 | p.38 p. 40
Yes Yes 50 A | RS3CO5A2HA4 | p.38 p. 40
(without delay No 100 A RS3C10A2HA4 p. 38 p. 40
circuit) 150 A RS3C15A2HL4 p. 38 p. 41
400 VAC system Absolute| ot No 300A | RS3C30A2HM4 | p.38 p. 41
380 to 480 VAC 24VDC relay
3-phase encoder output 25 A RS3C02A2HAE | pp. 38,44 p. 46
Yes Yes 50 A | RS3CO5A2HAE | pp. 38,44 | p.46
(without delay Yes 100 A | RS3C10A2HAE | pp.38,44 | p.46
No circuit) 150 A | RS3C15A2HLE | pp. 38, 44 p. 46
300 A | RS3C30A2HME | pp. 38,44 | p.46

Our standard servo amplifiers conform to UL, c-UL, and EN standards as well as KC mark.

*1 Safe Torque Off (STO) is a safety function defined in IEC/EN 61800-5-2:2016.

*2 In addition to *1, SS1 (Safe Stop 1), SS2 (Safe Stop 2), SOS (Safe Operating Stop), SLS (Safely-Limited Speed), SBC (Safe Brake Control), and SSM (Safe
Speed Monitor) — p.44
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Standard Model Number List

Standard MOdeI Number LiSt For specifications on other models, contact us for details.

nputvorage 200 VAC

R2 servo Motor

Standard specification @-“Output shaft: Straight, Oil seal: None, Connecting method: Cannon plug
K ---Output shaft: With key, Oil seal: Yes, Connecting method: Cannon plug

Model no. Page
. Holdin .
Rated | Motor flange |Protection brakeg Standard CEUaLnd Battery-less Single-turn
output size code specification 4| absolute encoder absolute encoder | Specifications| Dimensions
(24 DCV) approve
(Model No. HA035) (Model No. PA035S)
No K Yes R2CA13050DXR00M R2CA13050DXH00M p. 50 p. 60
P65
550 W | 130 mm Sp. Yes K Yes R2CA13050DCROOM R2CA13050DCHOOM p. 50 p. 60
No e Yes R2CA10075FXR03M R2CA10075FXH03M p. 50 p. 60
P65
750 W 100 mm Sp- Yes 6 Yes R2CA10075FCR0O3M R2CA10075FCHO3M p. 50 p. 60
No 9 Yes R2CA10100FXR03M R2CA10100FXHO3M p. 50 p. 60
P65
1.0 kW 100 mm Sp. Yes 9 Yes R2CA10100FCRO3M R2CA10100FCHO3M p. 50 p. 60
No K Yes R2CA13120RXR0O0M R2CA13120RXHOOM p. 50 p. 60
Yes K Yes R2CA13120RCROOM R2CA13120RCHOOM p. 50 p. 60
P65
1.2 kW 130 mm Sp. No K Yes R2CA13120FXR00M R2CA13120FXHOOM p. 51 p. 60
Yes K Yes R2CA13120FCROOM R2CA13120FCHOOM p. 51 p. 60
No K Yes R2CA13180HXRO0OM R2CA13180HXHOOM p. 51 p. 60
Yes K Yes R2CA13180HCROOM R2CA13180HCHOOM p. 51 p. 60
P65
1.8 kW{130 mm Sp. No K Yes R2CA13180DXR00M R2CA13180DXHO0M p. 51 p. 60
Yes K Yes R2CA13180DCROOM R2CA13180DCHOOM p. 51 p. 60
No K Yes R2CA13200LXR0O0OM R2CA13200LXHOOM p. 52 p. 61
Yes K Yes R2CA13200LCROOM R2CA13200LCHOOM p. 52 p. 61
P65
2.0 kW|130 mm Sp. No K Yes R2CA13200HXR0O0OM R2CA13200HXHOOM p. 52 p. 61
Yes K Yes R2CA13200HCROOM R2CA13200HCHOOM p. 52 p. 61
No K Yes R2CA18350LXR00M R2CA18350LXHOOM p. 52 p. 61
Yes K Yes R2CA18350LCROOM R2CA18350LCHOOM p. 52 p. 61
P65
3.5 kW|180 mm Sp. No K Yes R2CA18350DXR00M R2CA18350DXHO0OM p. 53 p. 61
Yes K Yes R2CA18350DCROOM R2CA18350DCHOOM p. 53 p. 61
No K Yes R2CA18450HXR00M R2CA18450HXHO0M p. 53 p. 61
P65
4.5 kW|180 mm sp. Yes K Yes R2CA18450HCROOM R2CA18450HCHOOM p. 53 p. 61
No K Yes R2CA18550RXR00M R2CA18550RXHO0M p. 53 p. 61
Yes K Yes R2CA18550RCRO0OM R2CA18550RCHOOM p. 53 p. 61
P65
5.5 kW 180 mm Sp. No K Yes R2CA18550HXR00M R2CA18550HXHO0M p. 54 p. 61
Yes K Yes R2CA18550HCROOM R2CA18550HCHOO0M p. 54 p. 61
No K Yes R2CA18750HXR00M R2CA18750HXHO0M p. 54 p. 62
IP65
7.5 kW 180 mm sp. Yes K Yes R2CA18750HCROOM R2CA18750HCHOOM p. 54 p. 62
No K Yes R2CA2211KBXR0OOM R2CA2211KBXHOOM p. 54 p. 62
P65
11 kW 1220 mm Sp. Yes K Yes R2CA2211KBCROOM R2CA2211KBCHOOM p. 54 p. 62
No K Yes R2CA2215KVXR0O0OM R2CA2215KVXHOOM p. 55 p. 62
P65
15 kW 1220 mm Sp. Yes K Yes R2CA2215KVCROOM R2CA2215KVCHOOM p. 55 p. 62
No K No R2CA2220KVXR00 R2CA2220KVXHO00 p. 55 p. 63
P65
20 kW 220 mm Sp- Yes K No R2CA2220KVCR00 R2CA2220KVCHO00 p. 55 p. 63
No K No R2CA2830KVXR00 R2CA2830KVXHO00 p. 55 p. 63
P65
30 kW 275 mm Sp. Yes K No R2CA2830KVCR00 R2CA2830KVCHO00 p. 55 p. 63
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nputvorage 200 VAC

R1 servo Motor

Standard specification @-“Output shaft: Straight, Oil seal: None, Connecting method: Cannon plug

K ---Output shaft: With key, Oil seal: Yes, Connecting method: Cannon plug

Model no. Page
. Holding .
Rated | Motor flange |Protection| | .~ | Standard |CE and UL Battery-less Single-turn
output size code (24 DCV) specification| approved absolute encoder absolute encoder | Specifications| Dimensions
(Model No. HA035) (Model No. PA035S)

No K Yes R1CA10150VXR0O0M | R1CA10150VXHOOM p. 56 p. 64
1.5 kW | 100 mm sp.| P65

Yes K Yes R1CA10150VCROOM | R1CA10150VCHOOM p. 56 p. 64

No K Yes R1CA10200VXROOM | R1CA10200VXHOOM p. 56 p. 64
2.0kW | 100 mm sp. | P65

Yes K Yes R1CA10200VCROOM | R1CA10200VCHOOM p. 56 p. 64

No K Yes R1CA13300VXR0OOM | R1CA13300VXHO0OM p. 57 p. 64
3.0kW | 130 mm sp. | P65

Yes K Yes R1CA13300VCROOM | R1CA13300VCHOOM p. 57 p. 64

No K Yes R1CA18550HXROOM | R1CA18550HXHO0M p. 57 p. 65
5.5 kW |180 mm sp.| IPé5

Yes K Yes R1CA18550HCROOM | R1CA18550HCHOOM p. 57 p. 65

No K Yes R1CA18750LXROOM | R1CA18750LXH00M p. 58 p. 65
7.5 kW|180 mm sp.| P65

Yes K Yes R1CA18750LCROOM | R1CA18750LCHOOM p. 58 p. 65

No K Yes R1CA1811KRXR0OM | R1CA1811KRXHOOM p. 58 p. 65
11 kW 180 mm sp.| P65

Yes K Yes R1CA1811KRCROOM R1CA1811KRCHOOM p.58 p. 65

No K Yes R1CA1815KBXR0O0M | R1CA1815KBXHO0OM p. 59 p. 65
15 kW 180 mm sp.| IP65

Yes K Yes R1CA1815KBCROOM R1CA1815KBCHOOM p. 59 p. 65
21 kW |220 mm sp.| P65 No K No R1CA2220KVXR00 R1CA2220KVXH00 p. 59 p. 65
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Standard Model Number List

Sta n da rd M Od el N u m be r LiSt For specifications on other models, contact us for details.

nputvorage 200 VAC

Option

R 3E Model Analog/Pulse Input type

Model no. Category Remarks Page
AL-00385594 For controller connection (CN1) pp. 70,71
AL-00632607 Servo amplifier connector, individual item Ei:ﬁ::ﬁgz::::tr;esztti:fntv(viNcl'nEgtzgrsl but a single connector. pp. 70,71
AL-00718251-01 For safety function connection [for short-circuiting (CN4)] pp. 70,71
AL-00723290 CN1, EN1 (standard) pp. 70,71
AL-00966991 Servo amplifier connector set CN1, EN1, CNE with connector tool (standard) p.70
AL-00966993 (For non-STO models) CN1, EN1, EN2 (for fully closed-loop systems) pp. 70,71
can X,z ColE with comnctr oo o0
AL-00723159 CN1, EN1, CN4 (standard) pp. 70,71
AL-00967013 Servo amplifier connector set CN1, EN1,CN4, CNE with connector tool (standard) p. 70
AL-00967015 (For STO models) CN1, EN1, EN2, CN4 (for fully closed-loop systems) pp. 70,71
A EN, Nz ol CNE it connaror o 0.7
AL-00911582-01 Communication cable between amplifiers for|0.2m p. 81
AL-00911582-02 tandem operation 3.0m p. 81
Model no. Category Remarks Page
AL-Y0012504-01 -ll\l-(;t(:t):ar:?:iili::neort]zzgfgftfothni?cztlrs, but a single connector. PP-72,73
Al-00842383 Servo amplifier connector, individual item For general-purpose 1/0 (CN2) pp. 72,73
AL-00849548-02 For safety function connection [for short-circuiting (CN4)] pp. 72,73
AL-01002534 Servo amplifier connector set EN1, CN2 (standard) pp. 72,73
AL-01002536 (For non-STO models) EN1, EN2, CN2 (for fully closed-loop systems) pp. 72,73
AL-00977732 EN1, CN4, CN2 (standard) pp. 72,73
AL-00977750 Servo amplifier connector set EN1, CNE with connector tool, CN4, CN2 (standard) p.72
AL-00977752 (For STO models) EN1, EN2, CN4, CN2 (for fully closed-loop systems) pp. 72,73
ENYEN2 CNE with comtector 1ol G, CN2 07
Model no. Category Remarks Page
AL-00953863-01 For main circuit power supply connection (CNA) pp. 70,72
AL-00953864-01 For regenerative resistor connection (CNC) pp. 70,72
AL-00953865-01 Motor power (CNB) pp. 70,72
AL-00953866-01 Connector tool for CNA, CNB, and CNC pp. 70,72
AL-00961843-01 For control power supply input (CND) pp. 70,72
AL-00961844-01 Servo amplifier connector, individual item Connector tool for CND pp. 70,72
AL-00953867-01 For holding brake power output (CNE) pp. 70,72
AL-00953868-01 Connector tool for CNE pp. 70,72
AL-00718252-01 For safety function connection [for wiring (CN4)] pp. 70,72
AL-Y0012189-01 Nete nst o 4 mot 2 st o1 s comsciors, bt a te comicar, | PP 701073
AL-00896515-01 Tm p. 81
AL-00896515-02 USB communication cable for setup software o Py
AL-00937694-01 m p. 81
AL-00937694-02 2m p. 81
AL-00937694-03 Servo motor encoder cable 3m p. 81
AL-00937694-05 5m p. 81
AL-00937694-10 10 m p. 81
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nputvorage 200 VAC

Option
Common to R 3E Model Analog/Pulse and EtherCAT Interface types
Model no. Category Remarks Page
AL-00999243-01 Tm p. 81
AL-00999243-02 2m p. 81
Servo motor encoder cable
AL-00999243-03 3m p. 81
For 275 mm sq. motors

AL-00999243-05 5m p. 81
AL-00999243-10 10 m p. 81
AL-00964811-01 Tm p.74
AL-00964811-02 Servo motor power cable 2m p.74
AL-00964811-03 For 100 mm sq. motors 3m p.74
AL-00964811-05 Without brake line 5m p.74
AL-00964811-10 10m p.74
AL-00964812-01 Tm p. 74
AL-00964812-02 Servo motor power cable 2m p.74
AL-00964812-03 For 100 mm sq. motors 3m p.74
AL-00964812-05 With brake line 5m p.74
AL-00964812-10 10m p.74
AL-00965739-01 Servo motor power cable im p-74
AL-00965739-02 For 130 mm sq. motors 2m p.74
AL-00965739-03 Without brake line 3m p.74
AL-00965739-05 Note: Model numbers differ for different motors.| 5 m p.74
AL-00965739-10 See the respective pages for details. 10m p. 74
AL-00965740-01 Servo motor power cable m p. 74
AL-00965740-02 For 130 mm sq. motors 2m p.74
AL-00965740-03 With brake line 3m p.74
AL-00965740-05 Note: Model numbers differ for different motors.| 5 m p.74
AL-00965740-10 See the respective pages for details. 10m p. 74
AL-00965741-01 Servo motor power cable Tm p- 75
AL-00965741-02 For 130/180 mm sq. motors 2m p.75
AL-00965741-03 Without brake line 3m p.75
AL-00965741-05 Note: Model numbers differ for different motors.| 5 m p.75
AL-00965741-10 See the respective pages for details. 10m p. 75
AL-00965742-01 Servo motor power cable Tm p-75
AL-00965742-02 For 130/180 mm sq. motors 2m p.75
AL-00965742-03 With brake line 3m p.75
AL-00965742-05 Note: Model numbers differ for different motors.| 5 m p.75
AL-00965742-10 See the respective pages for details. 10m p.75
AL AT Servo motor power cable Tm p- 75
AL-00965743-02 For 180 mm sq. motors 2m p.75
AL-00965743-03 Without brake line 3m p.75
AL-00965743-05 Note: Model numbers differ for different motors.| 5 m p.75
AL-00965743-10 See the respective pages for details. 10m p. 75
AL-00965744-01 Servo motor power cable im p-75
AL-00965744-02 For 180 mm sq. motors 2m p.75
AL-00965744-03 With brake line 3m p.75
AL-00965744-05 Note: Model numbers differ for different motors.| 5 m p.75
AL-00965744-10 See the respective pages for details. 10m p. 75
AL-00997919-01 Servo motor power cable Tm p. 76
AL-00997919-02 For 180 mm sq. motors 2m p.76
AL-00997919-03 Without brake line 3m p.76
AL-00997919-05 Note: Model numbers differ for different motors.| 5 m p.76
AL-00997919-10 See the respective pages for details. 10m p. 76
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Standard Model Number List

Sta n da rd M Od el N u m be r LiSt For specifications on other models, contact us for details.

nputvorage 200 VAC

Option
Common to R 3E Model Analog/Pulse and EtherCAT Interface types
Model no. Category Remarks Page
AL-00997920-01 Servo motor power cable Tm p- 76
AL-00997920-02 For 180 mm sq. motors 2m p.76
AL-00997920-03 With brake line 3m p.76
AL-00997920-05 Note: Model numbers differ for different motors.| 5 m p.76
AL-00997920-10 See the respective pages for details. 10m p.76
AL-00997921-01 Servo motor power cable m p-77
AL-00997921-02 For 180/220 mm sq. motors 2m p.77
AL-00997921-03 Without brake line 3m p.77
AL-00997921-05 Note: Model numbers differ for different motors.| 5 m p.77
AL-00997921-10 See the respective pages for details. 10m p.77
AL-00999240-01 Tm p.77
AL-00999240-02 Servo motor power cable 2m b.77
For 220/275 mm sqg. motors
AL-00999240-03 3m p.77
Note: Model numbers differ for different motors.
ALQUEEERA0-0 See the respective pages for details. 5m p.77
AL-00999240-10 10m p.77
AL-00997923-01 Tm p. 82
AL-00997923-02 2m p. 82
Servo motor cooling fan power cable
AL-00997923-03 3m p. 82
For 180/220 mm sqg. motors
AL-00997923-05 5m p. 82
AL-00997923-10 10m p. 82
AL-00999241-01 Tm p. 82
AL-00999241-02 2m p. 82
Servo motor cooling fan power cable
AL-00999241-03 3m p. 82
For 275 mm sq. motors
AL-00999241-05 5m p. 82
AL-00999241-10 10m p. 82
AL-00918630-01 Tm p. 82
AL-00918630-02 2m p. 82
Servo motor brake cable
AL-00918630-03 3m p. 82
For 180/220 mm sqg. motors
AL-00918630-05 5m p. 82
AL-00918630-10 10m p. 82
AL-00999239-01 Tm p. 82
AL-00999239-02 2m p. 82
Servo motor brake cable
AL-00999239-03 3m p. 82
For 275 mm sq. motors
AL-00999239-05 5m p. 82
AL-00999239-10 10m p. 82
AL-00999242-01 Tm p. 83
AL-00999242-02 2m p.83
Servo motor cooling fan thermostat cable
AL-00999242-03 3m p. 83
For 275 mm sq. motors
AL-00999242-05 5m p. 83
AL-00999242-10 10m p. 83
Q-MON-3 Analog monitor box Set of a monitor box + 2 dedicated cables p. 84
AL-00690525-01 Dedicated cable for analog monitor box 1 cable p. 84
REGIST-500CW80B 500 W, 80 Q p.84
REGIST-500CW40B 500 W, 40 Q p.84
REGIST-500CW20B | External regenerative resistor 500 W, 20 Q p. 84
REGIST-500CW14B 500W, 14 Q p. 84
REGIST-500CW7B 500W,7Q p. 84
AL-00962547-01 Front mounting brackets For 25 A servo amplifiers p. 84
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Servo Amplifiers

R 3E Model

Analog/Pulse Input type EtherCAT Interface type

Servo Amplifier Capacity: 25 to 300 A

More evolved AC servo amplifiers that provide improved basic
performance such as high responsiveness, and are more eco-effi-
cient and easier to use.

Safe Torque Off function equipped models are also available. Safe Torque Off (STO) is a safety
function defined in IEC/EN 61800-5-2:2016.
The product lineup also includes Safety models that have a wider variety of safety functions.

HBHow to read model numbers

Note that not all the possible combinations of the numbers and characters below are valid.
Also, some of the numbers/characters listed below are for optional models.
For model numbers valid as standard products, refer to “Standard Model Number List”.

Servo amplifier

RS3 C 02 A 0 A A o0

Interface type

H ... EtherCAT

Encoder connection type

L Option 2
Speed/torque command input circuit| Safe Torque Off function Safety
0 Available None None
2 Available Available (without delay circuit) None
4 Available Available (with delay circuit) None
C Available Available (without delay circuit) Available
E Available Available (with delay circuit) Available
Option 1
A (20 to 100 A) ... With built-in regenerative resistor & With DB resistor
L (150 A) ... Without built-in regenerative resistor & With DB resistor
M (300 A) ... Without built-in regenerative resistor & Without DB resistor

A ... Analog/Pulse, Sink (NPN) type general-purpose output
(Current flows from load to output terminal when output is ON)

B ... Analog/Pulse, Source (PNP) type general-purpose output
(Current flows from output terminal to load when output is ON)

EN1 (motor encoder)

EN2 (Motor encoder or external encoder)

0 | Absolute encoder

— Servo motor type 2 | Absolute encoder
A ... Rotary motor

Incremental encoder for motor
External incremental encoder for fully closed-loop systems

8 | Incremental encoder

A | Incremental encoder

External incremental encoder for fully closed-loop systems

Servo amplifier capacity

02... 25A
05... 50 A
10...100 A
15...150 A
30...300 A

— Input voltage
C ... 400 VAC main power supply, 24 VDC control power supply

3E Model series
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Servo Amplifiers R3E Model Analog/Pulse Input type

System CO nfigu ration See page 45 for the system configuration of the Safety models.

25 to 100 A The photograph shows the 30 A model.

Electromagnetic CNA
contactor

Option
External regenerative resistor

24 VVDC control J
24 VDC contre

Molded case
clilrl%ug%breaker Option
( ) A variety of
connector types
for host device
Noise filter connection
O
—1
—1
O

Servo amplifier

R

SANYO DENKI

Option
Setup software

Option

(] == Communication
cable between
amplifiers for
tandem operation

Host device

Option CN4

Option EN1

Option EN2

Encoder connection
(Option)

Option
Servo motor (3
encoder cable

Option CND
AL L LT T T TR TS E)}m 8-
" CNE
L
. O m]
:E —] —]
n
24 VDC brake '} 11) @
power supply 1} —] —
:: — (] 0O
at
i CNB
L
1l
1l
1l
oS
Option
Servo motor
power cable
Option
Servo motor power/
brake cable
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Safety unit,
safety PLC, etc.

Note: Standard motor connection: Cannon plug

Servo motor

See page 48 for an encoder connection diagram.



Options and Peripherals (25 to 100 A)

No. | Name Model no. Description Page
© | Setup software Can be downloaded from Product | Parameters can be set and monitored via 68
P Information on our website. communication with a PC. P-
® | USB communication cable AL-00896515-0[] PC communication cable for setup software p. 81
Communication cable between Connects between amplifiers for tandem operation
L34 amplifiers for tandem operation AL-00911582-00] (CN5 < CN5) p- 81
connector - or controller connection p.
O [CN1 AL-00385594 F 1] i 70
AL-00718251-01 (for short-circuiting),| To be connect to safety device (for short-circuiting
© | CN4 connector AL-00718252-01 (for wiring) and wiring) p- 70
0 EN1 connector AL-00632607 For encoder connection p.70
EN2 connector AL-00632607 Note that this is not a set of two connectors, butasingle connector.| p, 70
connector - - or main circuit power connection p.
@ |CNA * AL-00953863-01 F in circui i 70
connector - - or regenerative resistor connections p.
® |CNC * AL-00953864-01 F i i i 70
©® | CND connector * AL-00961843-01 For control circuit power supply connection p.70
connector - - or brake p.
@® |CNE * AL-00953867-01 For brak 70
connector - - 0 connect to servo motor p.
@ |CNB * AL-00953865-01 T 70
(12] AL-00937694-[1[] For encoder p. 81
@® | Servo motor cables AL-0096[1]JC-1I] For power pp. 74,75
(1] AL-0096]101- Power/brake cable pp. 74,75
Used for special operations, such as high frequency
. . 3 applications that require greater power dissipation
@® | External regenerative resistor | REGIST-500CW[][1B than that provided by the servo amplifier’s built-in p. 84
regenerative resistor
Connects I/0 signals from the Safe Torque Off
@ | Safety unit, safety PLC, etc. To be provided by the customer function to devices such as the safety unit and -
safety PLC.
@ :\'/\I/Ioclcé%c; case circuit breaker To be provided by the customer Used to protect the power line. -
® | Noise filter To be provided by the customer Used to_prevent external noise from the power _
source line.
@® | Electromagnetic contactor To be provided by the customer Used to switch the power on and off. -

* Wiring on the CNA to CNE connectors requires a connector tool. = p. 70

Connector sets are also available with set model numbers. See respective pages.
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Servo Amplifiers R3E Model Analog/Pulse Input type

System CO nflguratlon See page 45 for the system configuration of the Safety models.

150 to 300 A The photograph shows the 300 A model.

Option
Setup software

Molded case
circuit breaker
(MCCB)

Servo amplifier

Noise filter

USB communication
cable

Option
Communication
cable between
amplifiers for
tandem operation

Option CN1

Option CN4

Electromagnetic
contactor

o 8ee®

TGSV .
8 g [ T @

7

Dynamic brake
signal terminal
block (for 300 A only)

24 VDC control
power supply

(o)

[]

::---------------------------- brake cable
Option E . cS)rglr:;‘o motor
External regenerative } : power cable
resistor Option

brake
Note:

([)) Servo motor

9 Servo motor power/

_ Option EN1

)
Y option  EN2

Encoder connection
(Option)

Option
Servo motor @)
encoder cable

Dynamic brake
resistor

n

L}
Electromagnetic §
contactor

ption

cable

Standard motor connection: Cannon plug

Servo motor
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Options and Peripherals (150 A, 300 A)

No. | Name Model no. Description Page
© | Setup software Can be downloaded from Product | Parameters can be set and monitored via 68
P Information on our website. communication with a PC. P
® | USB communication cable AL-00896515-0[] PC communication cable for setup software p. 81
Communication cable between Connects between amplifiers for tandem operation
L34 amplifiers for tandem operation AL-00911582-00] (CN5 < CN5) p- 81
@ | CN1 connector AL-00385594 For controller connection p. 71
AL-00718251-01 (for short-circuiting),| To be connect to safety device (for short-circuiting
© | CN4 connector AL-00718252-01 (for wiring) and wiring) p-71
EN1 connector AL-00632607 . p. 71
06 For encoder connection
EN2 connector AL-00632607 Note thatthisis notaset of two connectors, buta single connector. p. 71
(7] AL-009]0J00O0-00 For encoder p. 81
(5] AL-009]J0J0O-O0 For power pp. 74 to 77
— Servo motor cables
(9] AL-009]1J0-0 Power/brake cable pp. 74 to 77
(10) AL-009]1J0I- For brake pp. 74 to 77
Used for special operations, such as high frequency
. . 3 applications that require greater power dissipation
@ | External regenerative resistor | REGIST-500CW[][1B than that provided by the servo amplifier's built-in p.84
regenerative resistor
Connects /0 signals from the Safe Torque Off
@ | Safety unit, safety PLC, etc. To be provided by the customer function to devices such as the safety unit and —
safety PLC.
® :\,/\Iﬂoé%%? case circuit breaker To be provided by the customer Used to protect the power line. -
@ | Noise filter To be provided by the customer Used to prevent external noise from the power _
source line.
@ | Electromagnetic contactor To be provided by the customer Used to switch the power on and off. -

Connector sets are also available with set model numbers. See respective pages.
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Servo Amp IS R 3E Model Analog/Pulse Input type

General Specifications

. Positi l, I, T I (P [RoHS |
Control function osition control, Speed control, Torque control (Parameter c E CNUS |E

switching)
Control system IGBT: PWM control, sinusoidal drive
P SafeTorque ﬁ
Main Circuit Power Supply * | 3-Phase: 380 to 480 VAC (+10, -15%), 50/60 Hz (+3 Hz) TUVR Off model, BTUV
Control circuit power supply * |24 VDC +10% U Safety mOdE'V

Ambient temperature | 0 to +55°C
Storage temperature |-20 to +65°C
Operation and

* Power source voltage should be within the
specified range below.
Voltage range specifications: 323 to 528 VDC

Below 90% RH (non-condensing)

Environment Storage humidity for main power supply, 21.6 to 26.4 VDC for
Operation altitude Below 1000 m control power supply
5 - - 2 The servo amplifier must be operated under
Vibration resistance | 4.9 m/s the conditions of overvoltage category lll as
Impact resistance 19.6m/s? per EN 61800-5-1. For a 24 VDC control or

interface power supply, use a DC power

With built-in tray type power supply (25 to 100 A),

. . ly with reinforced insulati 1/0
SO with built-in wall-mount power supply (150, 300 A) f:r‘:]:)i:avl‘;l_t reinforced insulation on
B Performance
Speed control range 1:5000 (Internal speed command)

Frequency characteristics 2200 Hz (In high frequency sampling mode)
Permissible load moment of inertia | 10 times the motor rotary inertia

M Built-in functions

Overcurrent, Current detection error, Overload, Regeneration error, Overheating, External error,
Overvoltage, Main circuit power supply undervoltage, Main circuit power supply open phase, Control
Protection functions circuit power supply undervoltage, Encoder error, Overspeed, Speed control error, Speed feedback
error, Excessive position deviation, Position command pulse error, Built-in memory error, Parameter
error, Cooling fan error

Digital operator Status display, Monitor display, Alarm display, Parameter setting, Test run, Adjustment mode
Dynamic brake 25 to 150 A: Built-in, 150 A, 300 A: None

25 to 100 A: Built-in, 150 A, 300 A: None

Note: Optional external regenerative resistors are available (10 to 600 A).

Speed monitor (VMON) 2.0 V£10% (at 1000 min-),

Regenerative resistor

bABIie? Torque (thrust force) command monitor (TCMON) 2.0 V+10% (at 100%)
l Safety standards
Servo amplifier type Safety standards
North American safety standards (UL, c-UL) UL 61800-5-1
Low-voltage directive IEC/EN 61800-5-1
RS3C A 0 E directi
HHADEH uropean directive  fenc directive IEC/EN 61800-3, IEC/EN 61326-3-1
KC Mark (Korea Certification Mark) KN 61000-6-2, KN 61000-6-4
North American safety standards (UL) UL 61800-5-1
RS3CLILJALICIC]2 Low-voltage directive IEC/EN 61800-5-1
(Safe Torque Off function) . . IEC/EN 61800-3 IEC/EN 61000-6-2
E d t
RS3COOACICICIC uropean directive | enc directive IEC/EN 61326-1 IEC 61000-6-7
(Safety) IEC/EN 61000-6-4
KC Mark (Korea Certification Mark) KN 61000-6-2, KN 61000-6-4

M Functional safety specifications

Servo amplifier type IEC/EN 61800-5-2: 2016 | Description Safety level

RS3CLICIACICICI0 |RS3CLICIALCICI 2 | RS3CLICIALCICICIC EN 61508 1ISO 13849-1: 2015
(SafeTorque Off function) | (Safety) IEC/EN 62061 [EN ISO 13849-1: 2015

= O O STO (Safe Torque Off) Safe torque off

= = @) SS1 (Safe Stop 1) Safe stop 1

= = @) §S2 (Safe Stop 2) Safe stop 2

- - O SOS (Safe Operating Stop) | Safe operating stop |SIL3 SILCL3 |Cat.3 PLe

- - O SLS (Safely-Limited Speed) | Safely-limited speed

— = O SBC (Safe Brake Control) Safe brake control

- - O SSM (Safe Speed Monitor) | Safe speed monitor
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B General-purpose output specifications
Sink type (NPN)

Servo amplifier Host device

49 | OUT-PWR
\) ﬂ

- Out1to 8
}KL{L S e Sy IETE

OUT-COM
N

g o

[ 24

25 ] OUT-COM
A

L

<

Source type (PNP)

w
(]
]
<
o
>
E]
=
=
@®
2
w

Servo amplifier ‘ Host device
49 | OUT-PWR
{

?KL 38 | ouT+COM |
4\? b

—<
—<
[
-4
39-46| Out1to 8 (
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Servo Amplifiers R3E Model Analog/Pulse Input type

Dimensions w.ic mmi

Refer to p. 46 for dimensional drawings of Safety.

25 A
Mass: 2.5 kg

50 A
Mass: 4.7 kg

100 A
Mass: 8.5 kg
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150 A
Mass: 11.0 kg
(Safety: 11.1 kg)

3.2

Exhaust|

SN

==

Al

Suction

300 A
Mass: 18.0 kg
(Safety: 18.1 kg)

Exhaust

3.2

3.2

Suction

e

3.2
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Servo Amplifiers R 3E Model Analog/Pulse Input type

External Wiring Diagram

25 to 100 A, Sink type (NPN) output

380 to 480V
50/60 Hz

User unit

External regenerative
resistor

SO -
Short cable ! !

Built-in

resistor

il

]

Servo amplifier

Servo motor

Holding brake
(Install only devices with brakes)

24VDC o
power supply o F T ENT — R .
=13 ~ 5
I !
Emergency| 7 r
System error stop —=DNC \
! 12 25N LT M 5
& ‘ 4 _|\HWGOFF1+
24vbC i 3 _| \HWGOFF1- é%:%
*14
_— ‘ 6 o| \HWGOFF2+
For Safety models ! 0 HWGOFFZ&»—@
I
and SafeTorque ! 8 |<EDM+
Off models only ‘ - gk
*14 ! -
J I 7 oYM — Line driver
24VDC . | Equivalent to HD26C31
I e e AO_| 3| =c——7s
‘ cN1t | % B N
! 16 AO, 4
6 <isv
Line driver ‘ P4 o a5y B9 |u®
R ooy | 26 [ \FPC_ 1500 ,% B N
Clockwise N1 1\ 4& ¢ ‘ #Z: 2w
pulse i 27 | FPC 20 | 7
! SG
Position command | SG — 47 s ,% - N
pulse input | | Z0
| | 28 | R-PC_ 1500 8
Counter- | PS
clnckwise%T 11 N o ¢ HZZ 9
pulse | i 29 | RPC | —
*6 ' 48 _|<SG AR
LSS s6
| | V-REF
A4 | 21 | /FREF
Velocity command and N -
Torque input[ “Nj L1120 5S6 N Z0P | 11
NV L—(
[ | SG SG,| 12
| | sG f( N 7
! ! se -
| bee—nd | 22 | :COMP SG | |
Torque compensation TN T s s MONT | go| ek
input ANV )—é b N
PR, W% T
SG
‘ 3 3 e A BIL |
P CTYY
LA |18 | FTLa G @L sG P
! !
C_\do:kwwse | 1 |se T | [
Torque control input | o L >——+SG i 15Z\/Dc,
s | . 6 01 | e
4 9 R-TLA
OUTPWR | 49| ~———--24VD
T I
! !
LilhiumbanervS.G\‘/DC! IR BTP &% ouT1 | 39
Battery input F‘ RPN {
*15 A zam
! !
| | ouT2,| 40
4 Ao | 50 _|-CONTCOM Jé—
Ls5tw2avDe | ‘ jgjh
| 37 _|CONT1
_ I 36 _|CONT2 3
‘ ouT4 | 42
_ ‘ 35 _|CONT3 =
— . 34 _|-CONT4 S
| ouTs,| 44
General-purpose input i {
_ ! 33 _|CONTS %%*%
_ | 32 _|CONTE =
‘ :@;{ S
I
_ ‘ 13 _|~CONT? %%*%
‘ OUTCOM, | 24
ourcomé 25
I ﬂ—@ j:
_ l 15 CONT8 = S B
] =
— H \_Shielding
Shielding

28

Encoder
divided
signal
output

Monitor
output

General-
purpose
output

!
|
o
- I
|
;)Encoder
ﬁznnector Name Housing, plug, shell
CNA Main circuit power |5 07 5pGG.-G-KK
supply connector
CNB Servo motor power JEAT-OTIN)
connector
ong  [Regenerative 02MJFAT-SAGF
resistor connector
Connector | Connector tool for
ol |CNA,CNB,cNC  |MMFATOT
Control circuit power
CND supply input 03JFAT-SAXGDK-P15
connector
Connector | Connector tool for 03JFAT-SAZGDK-P15
tool CND
CNE Holding brake power o5 a7 s avGDK-P15
output connector
Connector | Connector tool for
tool CNE J-FAT-OT-P
CN1 (szfgﬁiﬁ'?°3|”;°‘°' Plug: 10150-3000PE
gp Shell: 10350-52A0-008
type only)
Connector: 36210-0100PL
EN1 Encoder connector |y o1y it 36310-3200-008
For short-circuiting: 2040978-1
N4 STO connector For wiring: 2013595-3

[Iﬁtt] Use a shielded twisted pair cable.

When using the built-in regenerative resistor,
short the circuit “between the RB1 and RB4
terminals”. When using an external regenerative
resistor, remove the shorting bar connected
between the RB1 and RB4 terminals and then
connect the regenerative resistor “between the
RB1 and RB2 terminals”.

Do not connect anything to CN4 pin 1 and 2.

Connections on the motor side vary depending

on the motor specifications.

Perform connections according to the motor

specifications.

Refer to the encoder connection figure for the

wiring of the connector for the encoder

connection.

Be sure to connect SG (signal ground) between

the equipment and the servo amplifier when you

use a differential input signal.

R, S, T, RB1, RB2, RB4, U, V, and W are high-

voltage circuits. All other lines are low-voltage.

Ensure that there is sufficient differential

between the high- and low-voltage circuits.

Use a line driver with a differential voltage

difference (VT) from 2.5t0 3.8 V.

If the differential voltage is less than 2.5 V or

more than 3.8V, it may lead to malfunction due

to missing pulses.

CN4 is a connector for the Safe Torque Off

function.

To turn Servo ON (motor in operation), it is

required to connect safety equipment to CN4 and

get STO enabled.

If not using STO, be sure to insert the short-

circuiting STO connector (Mfr. part no.: 2040978-

1) to CN4.

*10 Only a 24 V brake can be used.

The power is supplied by the 24 VDC power
supply.

*11 Consult with us when conducting a withstand
voltage test.

*12 An earth leakage circuit breaker conforming
either to UL, IEC, or EN standards is
recommended.

*13 For the 24 VDC power supply, use a safety extra
low voltage (SELV) power supply with reinforced
insulation on I/0 terminals.

*14 The external power supply is to be arranged by
the customer.

*15 No wiring is required when using the battery-

less absolute encoder.

*1

*3
*4

*5

*6

*7

*9



25 to 100 A, Source type (PNP) output

User un

AC power 30
380 to 480V
50/60 Hz

it

External regenerative

-3
Short cable i |

Servo motor

o

Holding brake
(Install only devices with brakes)

Encoder

I
*12 ! cNA Builtn
Mc | R — resistor 24vDe
T | [s= & T
] | P TR v
| CND 24V b w
E l Servo amplifier [©]
24vDC Start ready Start ready! 1
power supply ON OFF .o ENT——
13 | cNg - M
Emergency ‘ 7 T
System error stop —2- JNC o /
I 32 e *5
ONC i
| 4 _| HWGOFF1+
L ; =
24VDC ; 3 | \HWGOFF1- 4
*14 |
L~ 6 _|\HWGOFF2+
For Safety models | 5 | HWGOFF2- %%3%
and SafeTorque Off y
models only i 8 EDM+
s : : o |
J | 7 o yEOM — Line driver
24VDC < \ Equivalent to HD26C31
i A0, | 3| s
‘ CN1 | % N
! 16 AO,|_4
F—{F—=< 45V
Line driver ‘ P4 o a4y BO( |m2
R | eco—reo | 26 [ Fpc 1500 ,% N
; _
Clockwise | . BO |6
pulse %Wil N 27 g|§FPC i [b HZQ
i [ a7 SG 20,( .7
!
Position command P S6 T f~l>g< _ N
pulse input ! ; 28 Z0, | u8
Counter |
clockwise%'r Il N g
ulse i i 29 i
*6 ' 48 FS,| 10
I sG ==
[ 1" Y
!
!
e 21
Velocity command and TN 2
Torque input i\ | ZOP,| -1
L
P SGC|wl2
R % S
! ! SG
Vb | 22 | TcomP i i
Torque compensation N7 MON1 hommrby
gue comp inpm[ ENT 1 1128 [Sso ) 30l AT
[NV o
‘ T 6 I e A
! ! f( UL
! ! T
et | 18 FTLA SG @ $G i i
Clockwise | I | |
side 17 | sa | | *1a
Torque control input | L »¥C »se !
c\ockwwse< ‘ 19 SG @ |
i R-TLA | 49
P T OUTPWR
! !
- | !
T D k3 ] oprond
: Y
Battery input r [L 1 4] BTN- % ouT1,-|_39
Y
! !
a4 bt
" ~ | 50 o|~CONT-COM {
Lstw2avpe | o 0UT2| 40|
_ 1 37 _|~CONT1 =
| :@:
‘ = { oUT3| 41
| N : :@:
1 . { oUT4 | 42|
— ‘ 35 _|<CONT3 -
‘ :@:
‘ . %— OUT5,| 443
_ i 34 _|~CONT4 -
General-purpose input I :@:{
‘ ) ouTe, | 44
_ | 33 | <CONTS o
! . @ { 0UT7-| 45|
— i 32 _|CONTE =
|
‘ N @ # ouTs| 46
— . 13 CONT7 -
‘ NN
i %%Q% SH
— 15 _|~CONT8 =
T \Shielding
P I
S — |
Shie\ding/

Encoder
divided
signal
output

Monitor
output

General-
purpose
output

Connector

No. Name

Housing, plug, shell

Main circuit power
supply connector
Servo motor power
connector

CNA 04JFAT-SAGG-G-KK

CNB J-FAT-OT(N)

Regenerative
resistor connector
Connector tool for
CNA, CNB, CNC

CNC 02MJFAT-SAGF

Connector

MJFAT-OT
tool

Control circuit power
supply input
connector

Connector tool for
CND

CND 03JFAT-SAXGDK-P15
Connector

03JFAT-SAZGDK-P15
tool

Holding brake power
output connector
Connector tool for
CNE

CNE 03JFAT-SAYGDK-P15

Connector

J-FAT-OT-P
tool

Controller connector
(for analog/pulse
type only)

Plug: 10150-3000PE
Shell: 10350-52A0-008

Connector: 36210-0100PL
Shell kit: 36310-3200-008

CN1

EN1 Encoder connector

For short-circuiting: 2040978-1

CN4 STO connector

For wiring: 2013595-3

[Iﬁﬁ] Use a shielded twisted pair cable.

When using the built-in regenerative resistor,
short the circuit “between the RB1 and RB4
terminals”. When using an external regenerative
resistor, remove the shorting bar connected
between the RB1 and RB4 terminals and then
connect the regenerative resistor “between the
RB1 and RB2 terminals”.

Do not connect anything to CN4 pin 1 and 2.

Connections on the motor side vary depending

on the motor specifications.

Perform connections according to the motor

specifications.

Refer to the encoder connection figure for the

wiring of the connector for the encoder

connection.

Be sure to connect SG (signal ground) between

the equipment and the servo amplifier when you

use a differential input signal.

R, S, T, RB1, RB2, RB4, U, V, and W are high-

voltage circuits. All other lines are low-voltage.

Ensure that there is sufficient differential

between the high- and low-voltage circuits.

Use a line driver with a differential voltage

difference (VT) from 2.5t0 3.8 V.

If the differential voltage is less than 2.5 V or

more than 3.8V, it may lead to malfunction due

to missing pulses.

CN4 is a connector for the Safe Torque Off

function.

To turn Servo ON (motor in operation), it is

required to connect safety equipment to CN4 and

get STO enabled.

If not using STO, be sure to insert the short-

circuiting STO connector (Mfr. part no.: 2040978-

1) to CN4.

*10 Only a 24 V brake can be used.

The power is supplied by the 24 VDC power
supply.

*11 Consult with us when conducting a withstand
voltage test.

*12 An earth leakage circuit breaker conforming
either to UL, IEC, or EN standards is
recommended.

*13 For the 24 VDC power supply, use a safety extra
low voltage (SELV) power supply with reinforced
insulation on I/0 terminals.

*14 The external power supply is to be arranged by
the customer.

*15 No wiring is required when using the battery-

less absolute encoder.

*1
*2

*3

*4

*5
*6

*7

*8

*9
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Servo Amplifiers R 3E Model Analog/Pulse Input type

External Wiring Diagram

150 A, 300 A, Sink type (NPN) output

External regenerative Dynamic brake resistor *11
-
o Userunit B | | AL { >J Connect to TH1-1
AC power 3p —> ) and TH1-2.
400 to 480V i _ ~ B+| B- “
S060Hz . ‘ o @ w g ,2,,2
| 8 Servo motor
Mmc1 TB[ 1R — 24VDC
T ‘ s | o
J
g | G o I v §
. TB[ | 24V w ! Holding brake
I | | oV | (Install only devices with brakes)
Servo amplifier &) |
24VDC Startready ~Start ready ! *10 ™ L
power supply ON OFF D I |
13 L o T
I cN4 "8 N ‘('\y‘ e \y‘ \Encoder
+12V [ 1
System error Emi(ﬁﬁ”“y ! . = DNC L/ L
T ‘ 2| 2 e ot sH *4 SH
4 [\HWGOFF1+
24 VDC | 3 _|<HWGOFF1- [ j&jz: Dynamic brake resistor
“a 1 <] thermal
— 6 _|\HWGOFF2+
‘ [ jgjz: @*] For dynamic brake
For Safety models ; S0 LG ORE22 i
i e | o oo o
I 5 ]
‘ 7 g|pERM = @ Line driver
3‘1“:’”‘3” B | L | Equivalent to HD26C31
AOA|_3| ST
! CN1 "D{ N ﬁgnnector Name Housing, plug, shell
AO-|_4 -
‘ . wyv CN1 Controller connector Plug: 10150-3000PE
Line driver 1 e~  qusv BO |5 Shell: 10350-52A0-008
cec-——>~. | 26 _|\F-PC__ 1500 ,% o N N1 Encoder connector Connector: 36210-0100PL
Clcewie %ﬁ Ii N 45 ¢ ‘ #Zj{ B0 |m & Shellkit: 36310-3200-008
27 _|<FPC cirouiting: y
- ! 47 _|isG 29 |m” CN4 STO connector Eor sh_o_rt ngl;gég% 2040978 1
Position command sG »— ’D{ B N Encodor or wiring: -
pulse input ! 28 _|R-Pc SG 1500 2m? gli;:\daeld F4uh . . .
glg‘éll:\(/fi:e— g 1‘ N 45 ¢ ‘ #Zi Ps | o output *1 [ ! \ ! ] Use a shielded twisted pair cable.
- pulse Dé ‘ 29 _[<\RPC ,<l>< o N *2 Do not connect anything to CN4 pin 1 and 2.
56 A m)E PS¢ w1 *3 Connections on the motor side vary depending
‘ 3 3 on the motor specifications.
; S N N P Perform connections according to the motor
Velocity command.and [ ‘ i N\} i 1} 20 " specifications.
Torque input T *4 Refer to the encoder connection figure for the
| | 19) wiring of the connector for the encoder
! i i Ny connection.
| R I | | *5 Be sure to connect SG (signal ground) between
Torque compensation t N\“ f \1‘ 2 Lol the equipment and the servo amplifier when you
input }\\ b AT Y monitor use a differential input signal.
! T”N‘} 31 i i i i output  *¢ R, S, T, RB1,RB2, U, V, and W are high-voltage
‘ i i \Ti,,,\T,/ circuits. All other lines are low-voltage. Ensure
| oAe—=i | 18 @ | | that there is sufficient differential between the
g‘g:kW‘SE< ‘ 6 1 | | 130 high- and low-voltage circuits.
Torque control input | o o < 1 7 a3 ss6 i i ?z mcz'AVDc *7 Use aline driver with a differential voltage
otwise | I N s6 @ L difference (VT) from 2.5 t0 3.8 V.
? OUT-PWR - | 49| =57
e M7= I If the differential voltage is less than 2.5 V or
Lithium battery 3.6 VDG i i more than 3.8V, it may lead to malfunction due
! i ol 11 SG :@: OUT1- | g3 to missing pulses.
Battery input ‘ S A I N { *8 CN4 is a connector for the Safe Torque Off
[ E function.
J !
i i i ouT2,| 40 To turn Servo ON (motor in operation), it is
L ‘ 5777 | 50 o[\ CONT-COI 4%4 required to connect safety equipment to CN4 and
; T 5to24VDC ! 3 t STO enabled.
General-purpose input 7 CONT1 ‘ ijZa ae i i
— - } 3 outs| a1 If not using STO, be sure to insert the short-
i %_ circuiting STO connector (Mfr. part no.: 2040978-
%%, % 1) to CN4.
_— i 36 |~ CONT2 - *9 Only a 24V brake can be used.
‘ :@: ouT4 | 42 The power is supplied by the 24 VDC power
| { supply.
‘ 35 _|CONT3 3 General. 10 Consult with us when conducting a withstand
A ouTs,| 43 purpose voltage test.
‘ ﬂ— output  *11 For amplifier capacity 150 A:
i = The amplifier does not have the DB1, DB2,
[ — I 34 [CONT4 TH1-1, and TH1-2 terminals. The amplifier has a
! :@: OUTE | 44| built-in dynamic brake circuit, so there is no
‘ 44_ need for connecting external DB resistors.
_ ! 33 CONT5 3 For amplifi_e‘r capacity 300 A: o )
ouT7,-|_45 The amplifier does not have a built-in dynamic
‘ { brake circuit. The DB1 and DB2 are external
i CONTS %%;g dynamic brake timing outputs, and the TH1-1
—" T 2 ouTs,| 48 and TH1-2 are external DB resistor thermostat
! inputs.
‘ N :@;{ When not using a DB resistor thermostat,
— ' 13 _|\CONT?7 > short-circuit TH1-1 and TH1-2. The
‘ OUT-COM| 24 electromagnetic contactor, resistor, power
| [OUT-COM.| 25| supply, and wiring are to be arranged by the
‘ 15 CONTS % %z% N customer. For tt_le electromagnetic contactor,
| \I””)L SH arrange a DC drive type.
S = S \Shleldlng &osr;tact rating 30 VDC, 2 A (COSg=0.4,L/IR=7
hieldi / *12 An earth leakage circuit breaker conforming

30

*13

*14

either to UL, IEC, or EN standards is
recommended.

For the 24 VDC power supply, use a safety extra
low voltage (SELV) power supply with reinforced
insulation on I/0 terminals.

The external power supply is to be arranged by
the customer.




150 A, 30 A, Source type (PNP) output

External regenerative

resistor Dynamic brake resistor *11
=

o Userunt 8 ] LN {H J Connect toTH1-1
AC power 3 T T_< 5 ) andTH12.
B+ B-

400 t0 480V i - « ~
50060 Hz ., ‘ @ a g ,2,,’2
i ™ ., Servo motor
Mmc1 —
8 R —— 24VDC
T : s = \ Bl Y S
) i 1
| | G ] O S v (]
. B[] 24V w T Holding brake
‘ ‘ ‘ | (Install only devices with brakes)
o Servo amplifier D !
24VDC Startready  Start ready' o N 1
power supply ON  OFF 507 S e = i
*13 I cN4 "8 = ‘,"S‘””””"‘,"‘\‘ {Encoder
‘ 1 +12V . T
Systemerror s | ! P i s
2 4 SH
<= DNC
. - ‘ 4 _|\HWGOFF1+ »
24VDC 1 3 _[-HWGOFF1- ‘ jsjz: Dynamic brake resistor S'<;
*14 thermal
! =5}
. 6 _|~HWGOFF2+
‘ ‘ jgjza For dynamic brake b
For Safety models 5 g HWGOFF2- = peration _E
and SafeTorque Off =
models onlyq ! 8 EDM:+ ;:;
1 = o
*
! 7 _[~EDM- —— Line drive Connector "
fﬁ/DC” < i — Equivalent to HD26C31 No Name Housing, plug, shell E)
AO-|_3| fmSTm N R w
! cN1 % N CN1 Controller connector er:]egll1‘|001;50035020/-0\g%08 m
AO-|_4 :
‘ Nt Encoder connetor | COTMECtor: 36210-0100PL =
Line driver i BO |5 Shell kit: 36310-3200-008 g_
e | 26 i } o N For short-circuiting: 2040978-1 1)
C\?ckwiseﬁDé/T ii N BO |6 CNa STO connector For wiring: 2013595-3 ;
pulse 27
t 20-|_7 =
47 -~ : : :
Position c?mmnd SG i 7% ol N Encoder *1 [ N ] Use a shielded twisted pair cable. %
pulse input 28 :i';’:,d:,d *2 Do not connect anything to CN4 pin 1 and 2. «Q
gzﬂ:ﬁ;e"D@{‘/T I‘ N PS( | output  *3 Connections on the motor side vary depending %
L. \pulse ) 29 ,% o N on the motor specifications. E
5 sG i A 48 PS( |m!® Perform connections according to the motor ‘tg
! Y%y e s specifications. —
i PR R P *4 Refer to the encoder connection figure for the 3
Velocity command and \;N} 1 wiring of the connector for the encoder °
Torque input GNP ] 20 Z0P-|_n connection E_
NN L—( .
! ! s6.| 12 *5 Be sure to connect SG (signal ground) between .2‘
[ | NN, the equipment and the servo amplifier when you b
! ! SG >
L L 2 |rcomp SG 3 3 use a differential input signal. L]
. A - > ! ! *6 R, S, T,RB1,RB2,U,V,and W are high-voltage
Torque compensation N[ T MON1 Lo L 90 L ' Al
input [ “Nj ; j 23 )&é N —i>—«:l—( 30 A Y vonitor circuits. All other lines are low-voltage. Ensure
T & se | a1 \I | 1 |output that there is sufficient differential between the
‘ | | 6 C AL high- and low-voltage circuits.
| i | 18 _|<ETLA @ sG | 3*14 *7 Use a line driver with a differential voltage
Clodkwisy ‘ I 3 ! svoc difference (VT) from 2.56t0 3.8 V.
Torque control input | ¢ : 7 u[y56 s | | 1210 24VDC If the differential voltage is less than 2.5V or
c\ockwwse( | 19 | RTLA SG @L ! ! more than 3.8 V, it may lead to malfunction due
side e T OUTPWR | g49] /Y > to missing pulses.
! ! *8 CN4is a connector for the Safe Torque Off
Lithium banevy&ﬁ\(DC ‘,L\,‘JTL\‘ , BTRY pA :@: OUT+COM,- |38 function.
Battery input ‘ i [ R Y BTN 4# ouTt | 39 To turn Servo ON (motor in operation), itis
[ Mo required to connect safety equipment to CN4 and
[ I
! ! get STO enabled.
*14 ‘ At | 50 CONT-CO :@:{ If not using STO, be sure to insert the short-
. L5tw2avpc ! > OUT2-| 40 circuiting STO connector (Mfr. part no.: 2040978-
General-purpose input | 37 CONT1 - 1) to CN4
—" i .
! :@: *9 Only a 24V brake can be used.
‘ N { ouT3.| 41 The power is supplied by the 24 VDC power
_— i 36 CONT2 s supply. ) . )
‘ :@: *10 Consult with us when conducting a withstand
| { voltage test.
‘ 5 CONT3 %%3% OUT4 | 942 *11 For amplifier capacity 150 A:
— 1 Sj:pﬂ:‘e The amplifier does not have the DB1, DB2,
‘ output TH1-1, and TH1-2 terminals. The amplifier has a
i N %— OUTSs | _43 built-in dynamic brake circuit, so there is no
_— | 34 |\CONT4 - need for connecting external DB resistors.
1 :@: For amplifier capacity 300 A:
%— ouTs. | 4 The amplifier does not have a built-in dynamic
‘ 23 CONTS %% iiZi% brake circuit. The DB1 and DB2 are external
X dynamic brake timing outputs, and the TH1-1
‘ %— and TH1-2 are external DB resistor thermostat
' 3 OUT7-| 445| inputs.
L — 1 32 |CONT6 When not using a DB resistor thermostat,
! short-circuit TH1-1 and TH1-2. The
‘ ouTs.| 46 electromagnetic contactor, resistor, power
_— ! 13 CONT7 3 supply, and wiring are to be arranged by the
‘ customer. For the electromagnetic contactor,
| D arrange a DC drive type.
E SH Contact rating 30 VDC, 2 A (COSg=0.4,L/R=7
- ‘ 15 |- CONT8 %%’% LY ms) ° ! °
A Shieldin . .
J + *12 An earth leakage circuit breaker conforming
I SH either to UL, IEC, or EN standards is
J recommended.
Shieldiny *13 For the 24 VDC power supply, use a safety extra

low voltage (SELV) power supply with reinforced
insulation on I/0 terminals.

*14 The external power supply is to be arranged by
the customer.

*15 No wiring is required for the battery-less
absolute encoder.
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Servo Amplifiers R 3E Model

Cautions for When Replacing with SANMOTION R 3E Model

If you are replacing our previous models with SANMOTION R 3E Model, please be aware of the following points:

H Position command pulse input

There are constraints on the specifications of the available position pulse signals for the SANMOTION R 3E Model.
Also, if the host device output is open collector type, a wiring change is necessary.

SANMOTION R, ADVANCED MODEL 3E Model Pulse output circuit Wiring . "
. L Constraint conditions
Host device Amplifier Host device Amplifier of the host devices |compatibility
S = Differential output type Voltage difference between
p 0 . . Yes . L
’ml.. (Line driver) differential signals (VT) : 2.5to 3.8V
Saturation voltage of the
Line driver Life d"vef' Open collector type No transistor (Vce): 1.5V max.
Host device LiasHdeYice gl ling

Open collector output

Open collector output

H General-purpose input

Forthe SANMOTION R 3E Model, differential (line driver) output type cannot be used as a host device side output circuit.
Furthermore, wiring change will be required even if open collector output is used.

ADVANCED MODEL 3E Model General-purpose Wiring
Host device Amplifier output CII'CUI.t of the T Constraint conditions
Host device Amplifier host devises
Differential output type _ Change to open
(Line driver) collector type.
Open collector type No Wire in the same way
P yp (Refer to the figure) as CONT1to 6.

Open collector output

Open collector output

B Setup software

The setup software for the SANMOTION R 3E Model series is SANMOTION MOTOR SETUP SOFTWARE.
The software is available for download from our website.

Beware that SANMOTION R Setup Software cannot be used.

Use an optional product or a USB cable available on the market (with USB Mini-B connector on the servo ampli-
fier side) for communication cable.
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Servo Amplifiers R3E Model EtherCAT Interface type

System CO nfigu ration See page 45 for the system configuration of the Safety models.

25 to 100 A The photograph shows the 50 A model.

34

Molded case
circuit breaker
(MCCB) Option

A variety of
connector types
for host device

Servo amplifier

power supply I}

Noise filter connection oiasse A
- X
—1
—1
\ O
Electromagnetic ~ CNA
contactor
O
Option
. . —]
External regenerative resistor 0
(167 —
e O
CNC
24 VDC control o
power supply
Option CND

at
'L O O
at
" [— —]
24 VDC brake & (12) @
[— —]
:: e [] O
at
at
'L CNB
at
at
0
“\
Option
Servo motor
power cable

T
|[5] General-purpose I/0
460 ¢

Option
Servo motor (3
encoder cable

Option
Setup software

To the next
servo amplifier

Host device

Option CN2
Option CN4

Option EN1

Option EN2
Encoder connection

4

15

Option
Servo

brake cable

motor power/

Servo motor

Safety unit,
safety PLC, etc.

Note: Standard motor connection: Cannon plug



Options and Peripherals (25 to 100 A)

No. | Name Model no. Description Page
© | Setup software Can be downloaded from Product | Parameters can be set and monitored via 68
P Information on our website. communication with a PC. P-
® | USB communication cable AL-00896515-0[] PC communication cable for setup software p. 81
® | OUT connector To be provided by the customer EtherCAT OUT (to the next servo amplifier) -
@ | IN connector To be provided by the customer EtherCAT IN (host device)
® | CN2 connector AL-00842383 For general-purpose I/0 p.72
©® | CN4 connector AL-00718252-01 To be connect to safety device p.72
o EN1 connector AL-Y0012504-01 For encoder connection p.72
EN2 connector AL-Y0012504-01 Note that this is not a set of two connectors, butasingle connector.| p, 72
® | CNA connector * AL-00953863-01 For main circuit power connection p.72
©® | CNC connector * AL-00953864-01 For regenerative resistor connections p.72
@ | CND connector * AL-00961843-01 For control circuit power supply connection p.72
@ | CNE connector * AL-00953867-01 For brake p.72
@ | CNB connector * AL-00953865-01 To connect to servo motor p.72
® AL-00937694-[1[] For encoder p. 81
@ | Servo motor cables AL-0096111C-0J] For power pp. 74,75
® AL-0096]101-0 Power/brake cable pp. 74,75
Used for special operations, such as high frequency
. . 3 applications that require greater power dissipation
@® | External regenerative resistor | REGIST-500CW[][1B than that provided by the servo amplifier’s built-in p. 84
regenerative resistor
Connects I/0 signals from the Safe Torque Off
@ | Safety unit, safety PLC, etc. To be provided by the customer function to devices such as the safety unit and -
safety PLC.
® :\'/\I/Ioclcé%c; case circuit breaker To be provided by the customer Used to protect the power line. -
® | Noise filter To be provided by the customer Used to_prevent external noise from the power _
source line.
@ | Electromagnetic contactor To be provided by the customer Used to switch the power on and off. -

* Wiring on the CNA to CNE connectors requires a connector tool. = p. 72

Connector sets are also available with set model numbers. See respective pages.
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Servo Amplifiers R3E Model EtherCAT Interface type

36

System CO nflguratlon See page 45 for the system configuration of the Safety models.

150 to 300 A The photograph shows the 300 A model.

H Option
Setup software
Molded case Host device
circuit breaker Servo amplifier
(MCCB) QQ
8
usB ~
(2 ~
Option
™ USB communication
cable
Noise filter To the next
servo amplifier

General-
purpose /O

Option CN4

Electromagnetic
contactor

Option EN1

(=) B o 7 "
Encoder connection

Option
Servo motor @)
encoder cable

Dynamic brake
resistor

. q ®
@) ®) @@ Brake power output

@ @ ?} ﬁ :‘ ol Electromagnetici

L contactor
L1

Dynamic brake o
signal terminal
block (for 300 A only)

24 VDC control
power supply

Option
ST () Servo motor
paTTTTmTmmmmmmmmmmEnnTT brake cable
n ! Option
' Servo motor
Option ' power cable
. ! Option
Fé‘;ﬂg?' regenerative 4 2 . (l) Servo motor power/
(12 brake cable

N

Note:
Standard motor connection: Cannon plug

Safety unit,
safety PLC, etc.



Options and Peripherals (150 A, 300 A)

No. | Name Model no. Description Page
© | Setup software Can be downloaded from Product | Parameters can be set and monitored via 68
P Information on our website. communication with a PC. P-
® | USB communication cable AL-00896515-0[] PC communication cable for setup software p. 81
® | OUT connector To be provided by the customer EtherCAT OUT (to the next servo amplifier) -
@ | IN connector To be provided by the customer EtherCAT IN (host device) -
® | CN2 connector AL-00842383 For general-purpose I/0 p.73
® | CN4 connector AL-00718252-01 To be connect to safety device p.73
PN EN1 connector AL-Y0012504-01 For encoder connection p-73
EN2 connector AL-Y0012504-01 Note that this is not a set of two connectors, butasingle connector.| p, 73
(3] AL-009J00-000) For encoder p. 81
(9] AL-009J00-000) For power pp.74t0 77
—1 Servo motor cables
(10) AL-009]1J-H Power/brake cable pp.74to 77
(11] AL-009JJJO0-0O0 For brake pp. 74 to 77
Used for special operations, such as high frequency
. . 3 applications that require greater power dissipation
@ | External regenerative resistor | REGIST-500CW[][1B than that provided by the servo amplifier’s built-in p. 84
regenerative resistor
Connects I/0 signals from the Safe Torque Off
@® | Safety unit, safety PLC, etc. To be provided by the customer function to devices such as the safety unit and -
safety PLC.
(14) :\'/\I/Ioclcé%c; case circuit breaker To be provided by the customer Used to protect the power line. -
® | Noise filter To be provided by the customer Used to_prevent external noise from the power _
source line.
@ | Electromagnetic contactor To be provided by the customer Used to switch the power on and off. -

Connector sets are also available with set model numbers. See respective pages.
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General Specifications

Control function

Position control, Speed control, Torque control (Parameter
switching)

CE Ays [€LFers]

Control system

IGBT: PWM control, sinusoidal drive

Main Circuit Power Supply *

SafeTorque
o o

3-Phase: 380 to 480 VAC (+10, -15%), 50/60 Hz (+3 Hz)

Control circuit power supply *

Off model,
W Safety modelW

24VDC +10%

Environment

Ambient temperature | 0 to +55°C

* Power source voltage should be within the

Storage temperature |-20 to +65°C

specified range below.
Voltage range specifications: 323 to 528 VDC
for main power supply, 21.6 to 26.4 VDC for

Operation and

o ) .
Storage humidity Below 90% RH (non-condensing)

control power supply

Operation altitude Below 1000 m -

5 - - 2 The servo amplifier must be operated under
Vibration resistance | 4.9 m/s the conditions of overvoltage category lll as
Impact resistance 19.6m/s? per EN 61800-5-1. For a 24 VDC control or

Structure

interface power supply, use a DC power
supply with reinforced insulation on 1/0
terminals.

With built-in tray type power supply (25 to 100 A),
with built-in wall-mount power supply (150, 300 A)

M Performance

Speed control range

1:5000 (Internal speed command)

Frequency characteristics

2200 Hz (In high frequency sampling mode)

Permissible load moment of inertia

10 times the motor rotary inertia

M Built-in functions

Protection functions

Overcurrent, Current detection error, Overload, Regeneration error, Overheating, External error,
Overvoltage, Main circuit power supply undervoltage, Main circuit power supply open phase, Control
circuit power supply undervoltage, Encoder error, Overspeed, Speed control error, Speed feedback
error, Excessive position deviation, Position command pulse error, Built-in memory error, Parameter
error, Cooling fan error

Digital operator

Status display, Monitor display, Alarm display, Parameter setting, Test run, Adjustment mode

Dynamic brake

25 to 150 A: Built-in, 150 A, 300 A: None

Regenerative resistor

25 to 100 A: Built-in, 150 A, 300 A: None
Note: Optional external regenerative resistors are available (10 to 600 A).

Monitor

Speed monitor (VMON) 2.0 V£10% (at 1000 min-),
Torque (thrust force) command monitor (TCMON) 2.0 V£10% (at 100%)

l Safety standards

Servo amplifier type

Safety standards

All the EtherCAT models

North American safety standards

(UL) UL 61800-5-1

IEC/EN 61800-5-1
IEC/EN 61800-3
IEC/EN 61326-1
IEC/EN 61000-6-4

Low-voltage directive

IEC/EN 61000-6-2

E directi
uropean directive IEC 61000-6-7

EMC directive

KC Mark (Korea Certification Mark) KN 61000-6-2, KN 61000-6-4

B Functional safety specifications

Servo amplifier type IEC/EN 61800-5-2:2016 Description Safety level

RS3CLIJACIHCI4 |RS3CLICJALIHLIE EN 61508 ISO 13849-1: 2015
(Safe Torque Off function) | (Safety) IEC/EN 62061 EN ISO 13849-1: 2015
@) O STO (Safe Torque Off) Safe torque off

— O SS1 (Safe Stop 1) Safe stop 1

= @) SS2 (Safe Stop 2) Safe stop 2

= @) SOS (Safe Operating Stop) | Safe operating stop | SIL3 SILCL3 Cat.3 PLe

- @) SLS (Safely-Limited Speed) | Safely-limited speed

= @) SBC (Safe Brake Control) Safe brake control

- O SSM (Safe Speed Monitor) | Safe speed monitor
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B EtherCAT interface specifications

Physical layer

IEC61158-2, IEEE802.3u 100BASE-TX

Data link layer

IEC 61158-3/4 Type 12

Application layer

IEC 61158-5/6 Type 12

Device profile

IEC 61800-7 Profile Type 1 (CiA 402), CoE (CANopen over EtherCAT), FoE (File access over EtherCAT)

Communication port

RJ45 connector (2 ports)

Baud rate

100 Mbps (Full duplex)

Max. no. of nodes

65535 nodes

Transmission distance/
topology

Max. 100 m (between nodes)/Line

Communication cable

Catbe twisted pair cable (straight or cross cable)

Communication object

SDO (Service Data Object), PDO (Process Data Object)

Minimum communication
cycle

125 ps (62.5 ys: Speed and torque control only)

Possible number of
PDO-mapped objects

Output: max. 31 objects, Input: max. 31 objects, Total: max. 62 objects
Note: Varies with the communication cycle setting. Max. 20 for 125 ys and max. 10 for 62.5 ps settings.

Synchronization mode

SYNCO0/1 event synchronization, Asynchronous, SM2 event synchronization

Operation mode

Profile Position mode, Profile Velocity mode, Profile Torque mode, Homing mode, Cyclic
Synchronous Position mode, Cyclic Synchronous Velocity mode, Cyclic Synchronous Torque
mode

LED indicator

Port 0/1 link display, RUN display, ERROR display

General-purpose 1/0

Input x 7, output x 2 (total of 9)
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Servo Amplifiers R3E Model EtherCAT Interface type

Dimensions wnic mmi

Refer to p. 46 for dimensional drawings of Safety.

25 A
Mass: 2.5 kg

50 A
Mass: 4.7 kg

100 A
Mass: 8.5 kg
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Servo Amplifiers R 3E Model EtherCAT Interface type

External Wiring Diagram

25 to 100 A

External regenerative

Short cable resistor
oAl
AC power 3¢ gNC ‘ _i | rl_h CNE
380 to 480V User unit o L
50/60 Hz — - — - —-—- " B2 Kk T
* W
. | cnA| bt be2a
! "l =
g s i P
T 1 } S — { ‘ }z; I " CNB Servo motor
o ‘ | = e *4
| v @ i
CND w : —
! = — ! Holding brak
1 | =3 " & 1 {Install orly devices with brakes)
Start read Start ready ! ] : Servo ampllfler B i n4
24VDC ady  Sten ‘ . | Encoder
power 7 o7
SUPPIY | oo ||
For the 24VDC |
power supply, IN/OUT
use a safety extra low *7 |
voltage (SELV) power L5y [
supply with reinforced 1
insulation on /0 terminals. ‘ N 2
T
B
5
‘ ] CN4 .y ’7’*’*’*”
Ethernet I/O ! ] e |
‘ 3 Nlame
N 6 Reserved { Cm !
7 (Do not connect) 2
BN —4
‘ N/ ‘ *10
! T HWGOFF1+| 4 | 24VDC
SH —
L BT 1
iMf g = :HWGOFF1- 3 i
é
i CN2 HWGOFF2+ | ¢ i
* || ] T
sro2evoc | (T < 1
- 1 1 o[ YCONTZ4 i __HWGOFF2-| g ‘
I #%;{7 — I
L~ ! 2 _[CONTZ- — eome| !
| 3 CONT14+ o ‘
| ’ #3}{7 %izaﬁ i
L~ | 4 o[ <CONT1- — — M7 |
! Nt — | =10
} 5 | YCONT2¢ B T ‘ 3@“{% 24vDC
! ﬁz:}{ é SH !
= ! 6 | ~CONT2- — Shielding !
‘ For Safety models and ‘
General-purpose : 7 g YCONT3, | Safe Torque Off models only |
input ‘ %&%ﬁi{i ‘
L1~ 8 _[~CONT3- CoN3 I
‘ 9 CONT4+ | !
\ ﬁz:{ 2 | Encodor
Ll 10| ~CONT4- — i J battery
‘ 1 T— input
I ! Lithium battery
11 o YCONTS - 3.6VDC
‘ ﬁz:}{* ! *16
L~ } 12[~CONTS- — ‘
! 14 CONT6+ i
1 g2 |
| 15| ~CONT6- — ‘
! [ [m] Use a shielded twisted pair cable.
} 16 QUTIE 1 ! *2 When using the built-in regenerative resistor, short the
General-purpose I 17 4| OUT1- ‘ [* ‘ circuit “between the RB1 and RB4 terminals”. When using an
output 1 18| ~OUT24. | external regenerative resistor, remove the shorting bar
| ‘ 1 :ﬁ ‘ connected between the RB1 and RB4 terminals and then
‘ 19 YOUT2: s i connect the regenerative resistor “between the RB1 and RB2
20,1 *g terminals”.
i z: 3 ] Reserved i *3 Be sure to ground the control panel to prevent high voltages
! | 22, RXDy (Do not connect) ! from damaging the operation panel or equipment in case of
23_|{RXD- ireui
(RS i L R a short circuit.
! %;- )Kgfi For tandem operation ! (Class C or better grounding work recommended)
‘ r— ‘ *4 Connections on the motor side vary depending on the motor
i 1305 i specifications.
! | 25> ! Perform connections according to the motor specifications.
‘ \-LWTI ‘ *5 Refer to the encoder connection figure for the wiring of the
i SH P 36 | connector for the encoder connection.
‘Shieldin ‘ *6 R,S,T,P,RB1,RB2,RB4,U,V, and W are high-voltage
- circuits. All other lines are low-voltage.
Ensure that there is sufficient differential between the
high- and low-voltage circuits.
*7 Use a category 5e (TIA standards) or above shielded twisted pair cable (STP).
*8 Do not connect anything to the CN4-1, CN4-2, CN2-20, and CN2-21 pins.
A *9 An earth leakage circuit breaker conforming either to UL, IEC, or EN standards
Connector No. [Name Housing, plug, shell is recommended.
CNA Main circuit power supply 03JFAT-SAXGDK-P15 *10 The external power supply is to be arranged by the customer.
connector *11 CN4 is a connector for the Safe Torque Off function.
CNB Servo motor power connector 03JFAT-SAZGDK-P15 To turn Servo ON (motor in operation), it is required to connect safety
CNC Regenerative resistor connector 03JFAT-SAYGDK-P15 equipment to CN4 and get STO enabled.
Connector tool |Connector tool for CNA, CNB, CNC |J-FAT-OT-P If not using STO, be sure to insert the short-circuiting STO connector (Mfr.
ircui i art no.: 1971153-2) to CN4.
CND g::r:?cltf)lrrcun power supply input 04JFAT-SAGG-G-KK *12 'T'h; CN2-22 to CN2225 pins are used for tandem operations. Connect
Connector tool |Connector tool for CND J-FAT-OT(N) compatible amplifiers as below.
CNE Holding brake power output 02MJFAT-SAGF
connector
Connector tool |Connector tool for CNE MJFAT-OT
Connector: 36210-0100PL
EN1/EN2 Encoder connector o
Shell kit: 3?310'3200'008 *13 When using an incremental encoder in a semi-closed system, connect to EN2.
CN2 General-purpose I/O connector Conneq.or. HDR-E26MSG1+ *14 If the holding brake has a 24 V rated voltage, it can be powered from the
(For EthercCAT model only) Shell kit: Hl_)R'F-Z_GLPH built-in holding brake power output connector (CNE) of the amplifier.
CN4 STO connector Eor Sh_o_"t"l”zrgug'ngg 1971153-2 *15 Consyl.t wi.th us V\{hen conductling a withstand voltage test.
or wiring: 2013595-3 *16 No wiring is required when using the battery-less absolute encoder.
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150 A, 300 A

External regenerative

resistor
TB ‘
| I— | | T8
AC power 3 11 [LI1 *10  bynamic brake resistor
400 to 480V _ Userunit R Be| B- )
50 2 neath leakage circuit breaker conforming either 2 2 W | E ] Connect toTH1-1
10 UL IEC orEN standards s recommended. | ® AREAS andTH1-2.
mc LR — DC24V 3] Cannon plug
T [ S — 1 | A B
8 i T — 11 ‘ZS .9 . *4 ] | servomotor (
— = N Red Orange
yston)
White
*15 v @ % s
5 w Black ‘
= — Holding brake
[ 2av &) ‘GG'H‘ZF'? 4 (Install only devices with brakes)
Ij Start ready  Start ready L o ENT /) ’mwﬂ T e
24VDC | ON  OFfF " Y fT — 77 Encoder,
power supply {)T .
£ ® Servo amplifier En2 J W
For the 24 VDC power "3 —sH s sH
supply, use a safety | = \ Cannon plug
extra low voltage (SELV) +12V
power supply with reinforced + INOUT
insulation on /0 terminals. I
! ul
EN‘ T TH11 Dynamic brake resistor
‘N‘ | ila 1 k2 thermal
5 RY -12V
L 5o DB1 (1)~ For dynamic brake
(I DB2 i
Ethernet 110
[  *2
U > _
LT 3 CNd
il 1]
HEsE (2T
- (Do not connect) 82
S —=H | )
/ T I @
Shielding 1] *16 g
z o HWGOFF1+ | a || | | | 24VDC =
| < [ L E]
cN2 1 — HWGOFFT- | 3 (] | | | =
*16 - = il E
5 t0 24VDC (T ﬁ 1| conT7+, T ‘ o
1T > = }{7 o HWGOFF2s | 6|1 4 | | @
|~ 1 P, | conrs - }\(‘ijzjg [l =]
‘ 1 | —HWGOFF2- | 5 || | | | w
L L | 1|3 ,yCONTI+, — N m
[ = [
| | 1114 | conmi- }{— — eowe | 8l |yl §
T = [ o
| || l5 |yCONT2: | R ®
(hr =« — ——EM- 7l -
| 1~ 11116 | cont — — \(/7 A/ Sé’}{* 1w m
[ S < ‘ S| T 2avoe g
I E Ty | con Only SafeTorque ‘eldi
1 yEONE | Off function models \shicting 7 o
General-purpose input [ :}{ >
| | | 11 118 | CONT3- — =
" 11 1s | conte 5
FTT — o
RN =] ons N
L Ly lo ) conme — =
RN 2 ]
L L _1l.m | conTs: ) J Encoder battery input f:
‘ - |
b :;{ Lithium battery 3.6 VDC =<
| |~ 11 1 12 conrs — — | g
[N
T 14 b CONT6+ |
[ %&%;}{
L7l L1 Il5,,CONT6: I Connector )
N No Name Housing, plug, shell
: } } } 16 o[ QUT1+ . | |ENV/ Encoder connector Connector: 36210-0100PL
L 117 ] ouT- ‘ r= EN2 Shell kit: 36310-3200-008
General-purpose output I 11 g | ours CN2 General-purpose | Connector: HDR-E26MSG1+
IRER = ‘ ] 1/0 signal connector | Shell kit: HDR-E26LPH
L1 | 1] 19| ouT2 (= For short-circuiting: 1971153-2
CN4 T nnect L .
(B P STO connector For wiring: 2013595-3
‘ ‘ ‘ ‘ 21 ] ;8 d ‘
5 eserve )
} } } } 22 |1 RXD+ (Do not connect) *8 Do not connect anything to the CN4-1, CN4-2,
IR Pt e Pt CN2-20, and CN2-21 pins.
| R 24|y TXD+ For tandem operation *9 An earth leakage circuit breaker conforming either
(R X P to UL, IEC, or EN standards is recommended.
IS | *10 Only a 24 V brake can be used.
RIS ] The power is supplied by the 24 VDC power supply.
UL => *11 CN4 is a connector for the Safe Torque Off function.
| L[ To turn Servo ON (motor in operation), it is required
SH Py SG to connect safety equipment to CN4 and get STO
‘ sniem‘mg/ enabled.
- - - - - - — If not using STO, be sure to insert the short-
circuiting STO connector (Mfr. part no.: 1971153-2)
*1 [INT ] Use ashielded twisted pair cable. *3 Be sure to ground the control panel to prevent high to CN4.
*2 For amplifier capacity 150 A: voltages from damaging the operation panel or *12 The CN2-22 to CN2-25 pins are used for tandem
The amplifier does not have the DB1, DB2, TH1-1, and equipment in case of a short circuit. operations.
(Class C or better grounding work recommended) Connect compatible amplifiers as below.

TH1-2 terminals. The amplifier has a built-in dynamic
brake circuit, so there is no need for connecting
external DB resistors.
For amplifier capacity 300 A:

The amplifier does not have a built-in dynamic brake
circuit. The DB1 and DB2 are external dynamic brake

*4 Connections on the motor side vary depending on the
motor specifications. The indications of red, white,
black, green and orange apply when the motor power
and brake lines are the lead type.

When they are the cannon plug type, perform

timing outputs, and the TH1-1 and TH1-2 are external connections according to the motor specifications. *13 When using an incremental encoder in a

DB resistor thelrmostatinputs When not using a DB *5 Refer to the encoder connection figure for the wiring of semi-closed system, connect to EN2.

resistor thermostat short-circ.uitTH1-1 and TH1-2 the connector for the encoder connection. *14 If the holding brake has a 24 V rated voltage, it can
The electromagnetic'contactor resistor, power sup‘ply *6 R,S,T,RB1,RB2, U, V, and W are high-voltage circuits. be powered from the built-in holding brake power
and wiring are o be arranged k;y the cu;tomer For the' All other lines are low-voltage. output terminals (B+ and B-) of the amplifier.
electromagnetic contactor, arrange a DC drive type. Ergs:rgrtze::)we\z/fltl:;:ifilzﬁir;tsdlfferentlal between the *15\([3glrtlzlgigt\lestth us when conducting a withstand
Contact rating 30 VDC, 2 A (COSg =0.4,L/R=7 ms i N . . . .

9 { ? ) *7 Use a category 5e (TIA standards) or above shielded *16 The external power supply is to be arranged by
twisted pair cable (STP). the customer.
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Servo Amp IS R 3E Model Safety Interface type

Safety

Broadly compatible with functional safety, enabling easy integration of safety functions in a device.

Functional safety |EC/EN 61800-5-2:2016, STO (Safe Torque Off), SS1 (Safe Stop 1), SS2 (Safe Stop 2), SOS (Safe Operating Stop),
SLS (Safely-Limited Speed), SBC (Safe Brake Control), and SSM (Safe Speed Monitor)

The product lineup includes both Analog/Pulse and EtherCAT types.

B Application Examples Combination with safety components or controllers may be needed for some applications.

Industrial robots

- By setting a stop area around a robot, the SS1 function can
slow down and stop the robot (once stopped the motor
power is shut off) when a worker enters the area.

- By setting a speed limit area, the SLS function can limit the
robot’s operation speed to a safe level while a worker is
within the area.

General Specifications

Conveyor line

+ The STO function can shut off the power of motors without

shutting off the conveyor power, enabling workers to safely
perform maintenance and other works. Furthermore, the
conveyor operation can be resumed right away for im-
proved work efficiency.

- The SLS function can limit the machine operation speed at

safe levels, enabling workers to do inspection and setup
works without shutting off the conveyor operation.

Refer to respective pages that describe Analog/Pulse and EtherCAT types for detailed
specifications such as performance, built-in functions, and general-purpose output.

H Safety standards

Servo amplifier type

Safety standards

North American safet

standards (UL)

UL 61800-5-1

All Safety models

Low-voltage directive

IEC/EN 61800-5-1

E directi
uropean directive EMC directive

IEC/EN 61800-3
IEC/EN 61326-1
IEC/EN 61000-6-4

IEC/EN 61000-6-2
IEC 61000-6-7

KC Mark (Korea Certification Mark)

KN 61000-6-2, KN 61000-6-4

B Functional safety specifications

Servo amplifier type

IEC/EN 61800-5-2:2016 | Description

Safety level

EN 61508 IEC/EN 62061

ISO 13849-1:2015 EN ISO 13849-1:2015

STO (Safe Torque Off) Safe torque off

SS1 (Safe Stop 1) Safe stop 1

§S2 (Safe Stop 2) Safe stop 2

All Safety models

SOS (Safe Operating Stop) | Safe operating stop

SLS (Safely-Limited Speed) | Safely-limited speed

SBC (Safe Brake Control) Safe brake control

SSM (Safe Speed Monitor) | Safe speed monitor

SIL3 SILCL3

Cat.3 PLe
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System Configuration

For unlisted part names, refer to respective pages of Analog/Pulse and EtherCAT models.

25 t0 300 A The photograph shows the 100 A model.

R

Ethercn ™

SANYO DENKI

[

Option

Options and Peripherals (25 to 300 A)

Option
Setup software

Option USB

USB communication
cable

Option
Connector

CN4

Safety unit,
safety PLC, etc.

No. | Name Model no. Description Page
Can be downloaded from Product Information on our Parameters can be set and monitored
@ | Setup software : : o . p. 68
website. via communication with a PC.
o USB communication AL-00896515-0[] PC communication cable for setup p. 81
cable software
SF-CN1 connector To connect safety device
(3) AL-Y0012189-01 Note that this is not a set of two connectors, but| pp. 70 to 73
SF-CN2 connector a single connector.
AL-00718251-01 (For short-circuiting; analog/pulse type), .
O | CN4 connector AL-00849548-02 (For short-circuiting; EtherCAT type), Igok’:z:’rr;:ﬁf; t°aizf3$?’ri‘ie‘)"°e tfor 1 hp. 701073
AL-00718252-01 (For connecting) 9 g
. Connects input and output signals of
(5] Safety unit, safety PLC, To be provided by the customer each safety function to such devices | —

etc.

as safety units and safety PLCs.
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Servo Amplifiers R 3E Model Safety Interface type

Dimensions w.ic mmi

Below are the dimensions of the Safety module combined with analog/pulse type servo amplifiers.
The combinations with EtherCAT type amplifiers have the same dimensions and different connectors.

25 A
Mass: 2.6 kg

50 A
Mass: 4.8 kg

100 A
Mass: 8.6 kg

) 20, 215
3 I T Eesemm f
. I]I]I]I]I]I]I]I]I]I]I]I] ﬂﬂﬂﬂ[ﬂ
uuuuuuuuuuuuuuu IR
69.2
235
(16.5) 5, 76) 63 6
T
M rm [
i Ll i
i -l g
100D * |
< T
6 j
(20) T 215
I oJIIINIIINID « (NI
gl DUCDOCOIONNNN fmemmesr
JWImio SR
235
H? -0 7011
| |
| |
| |
@] | |
| |
| |
LLoi: __ oH
<7

(20)

215

;

Q0

i
i R

!
%2 235
o o (16.5) .

(1T
(I

I g my|

e g [
(m ®
I

Note: The dimensions of 150 A and 300 A amplifiers are the same as those with analog/pulse or EtherCAT interface.
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For connection diagrams of the servo amplifier part, refer to

EXte rn al Wi ri n g D i ag ram Safety respective pages of Analog/Pulse and EtherCAT models.

Servo amplifier
Safety unit, safety PLC, etc. ‘ ‘
|
‘ SF.CN1 Safety
| SFIA1 A6
2avoc [ -
£10% SFIAT-COM B6 S
I
| SFiB1 A7
[ -
| SFIB1-COM 87 =
‘ SFICT A8
T
| sFict-com B9 % %:@
T
I
SFID1 B8
| >
|
SFIET A9
| JEEAEEss
|
| SFOA1-POW B1
‘ SFOAT A2 =
= i SFOA1-DIAG o N
| §
|
‘ SFOB1-POW A3
.
| sFoB1 B3 =
T
s | Fuse wn
SFOB1-DIAG AL
f — ]
|| 3
| S
>
‘ SFOC1-POW B4 E
| b=l
- \ Fuse o
| SFOC1-DIAG B5 @
‘ A1
. > I
Al w
‘ NC. %b m
I
B10 |y =
| o
i Q.
@
‘ SF-CN2 1A
I [7)
‘ SFIA2 A6 8
X = 1]
| sriaz-com B6 % % @ 2
| srig2 A7 -
T
| SFIB2-COM 87 @ %:@ =
i e
| SFIC2 A8 §'
‘ SFIC2-COM B9 — o
I ~*
| SFID2 B8 <
\ > 3
| (1]
‘ SFIE2 A9
| JEEAEEss
| SFOA2-POW B1
‘ SFOA2 A2 =
= Fi
= | sroa2piaG B2 | "¢
;
|
! SFOB2-POW A3
= | SFOB2-DIAG g _|Fuse
} '
B
‘ SFOC2-POW B4
[
| sFoc2 A5 )—P—@:
= 1 SFOC2-DIAG 85 :Fuse
‘ ¥
i Alah
‘ N.C. A0S
I
B10
_ ¥
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Servo Amplifiers R 3E Model

Encoder Wiring Diagram

Absolute encoder
Battery-less absolute encoder [Model No. HA035]
Single-turn absolute encoder [Model No. PA035S]
Option: Battery-backup absolute encoder [Model No. PA035C]

Plug

Connector: 36210-0100PL
Servo amplifier Shell kit: 36310-3200-008 Servo motor
EN1 / 4 Encoder
7 AT T T T T TN 1
ES+C-8 .’l‘i. f — ES+
1 1 1 1
*3 ES- C L TN T T ES-
| | | |
BAT+ C -1% T i i T T T i EBAT+
BAT (|m N — EBAT-
1 1 1 1
1 1 1 1
| | | |
| | | |
w5V o LN T P PO
s6 < | o
\ 7 \ / 7
) NN FG y
*q (Shielded)
7-/|7 *2

Plug model no.

Motor: Not R2CA2830KV

Motor: R2CA2830KV

JN2DS10SL1-R  JN2FS10SL1-R
JN2DS10SL2-R  JN2FS10SL2-R
JN2DS10SL3-R  JN2FS10SL3-R

5557-10R

option: Incremental encoder
Wire-saving incremental encoder

Connector: 36210-0100PL
Servo amplifier Shell kit: 36310-3200-008 Servo motor
EN1 *3 Encoder
7 T T T T T TN 1
A C L s (i\i T f Y 2 A
A (|m . — A
B C - 5 [N | (2 B
T T T T
— 6 | | | | ! 1 |5 _
B C - 9 T v T T 3 B
| | | |
z C -10 1 i i 1 1 6 z
z (|m L — z
| | | |
1 1 1 1
1 1 1 1
1 | | | g
+5V (|m ) L |* i L — o0 178V
SG < (|m S ) ov
N N
- FG
7J/7 1 (Shielded) ™
*2
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*1 Use a shielded twisted pair cable.
*2 Maximum cable lengths by conductor size of the power
supply cable (5 V, SG) are shown in the table below.

Conductor size Conductor resistance Length
(Q/km) *at 20°C (m)
26 150 or less 5
24 100 or less 10
AWG 22 60 or less 15
20 40 or less 25
18 25 or less 40
0.15 150 or less 5
0.2 100 or less 10
SQ (mm?) 0.3 65 or less 15
0.5 40 or less 25
0.75 28 or less 35

* Conductor resistance differs by conductor specifications.

*3 Battery lines (EBAT+, EBAT-) are necessary only when a
battery-backup absolute encoder is used.
*4 The plug pin numbering is as below.

Motor ES+ | ES- |EBAT-|EBAT-| +5V | OV | FG
Not R2CA2830KV| 1 2 8*3 | 4%3 9 10 7
R2CA2830KV 1 2 5*3 | g3 7 8 10

*1 Use a shielded twisted pair cable.
*2 Maximum cable lengths by conductor size of the power
supply cable (5 V, SG) are shown in the table below.

Conductor size Conductor resistance Length
(Q/km) *at 20°C (m)
26 150 or less 5
24 100 or less 10
AWG 22 60 or less 15
20 40 or less 25
18 25 or less 40
0.15 150 or less 5
0.2 100 or less 10
SQ (mm?) 0.3 65 or less 15
0.5 40 or less 25
0.75 28 or less 35

* Conductor resistance differs by conductor specifications.

*3 The plug pin numbering is as below.

Plug

Plug model no.

Motor: Not R2CA2830KV

Motor: R2CA2830KV

JN2DS10SL1-R  JN2FS10SL1-R
JN2DS10SL2-R  JN2FS10SL2-R
JN2DS10SL3-R  JN2FS10SL3-R

5557-10R

Motor A A B B z Z | 45V
Not R2CA2830KV| 1 4 2 5 3 6 9
R2CA2830KV 1 2 3 4 5 6 7
Motor ov FG

Not R2CA2830KV| 10 7

R2CA2830KV 8 10




Servo Motors

R2-R1
Rotary Motor

Output capacity: 550 W to 30 kW

Rotary servo motors with a wide range of products.

HBHow to read model numbers

Note that not all the possible combinations of the numbers and characters below are valid.
Also, some of the numbers/characters listed below are for optional models.
For model numbers valid as standard products, refer to “Standard Model Number List”.

R 2 € A 10 05 F C R 00 M

L Additional specification identifier
M ... Conforms to CE and UL

Specification identifier
00 ... Standard (Not R2CA10[])
03 ... Standard (R2CA10[J)

———— Encoder type

Absolute encoder
R ... Battery-less absolute encoder (Model No. HA035)
H ... Single-turn absolute encoder (Model No. PA035S)

For encoder details, see p. 11.

Holding brake
X ... No brake
C ...24 VDC brake

Max. rotation speed

For the numeric values, see the specification table.

Rated output

050...550 W 150...1.5 kW 350...3.5kW 11 K...11 kW
075...750 W 180...1.8 kW 450...4.5kW 15K...15 kW
100...1.0 kW 200...2.0kW 550...5.5 kW 20 K...20 kW/21 kW
120...1.2 kW 300...3.0kW 750...7.5 kW 30K...30 kW

—  Flange size
10...100 mm sg. 22...220 mm sq.
13...130 mm sg. 28...275 mm sq.
18...180 mm sq.

Motor shape identifier
A ... Standard

Power supply voltage
C ...400 VAC

~—  Motor type
2 ... Medium inertia
1...Low inertia

R... R series
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Servo Motors Rotary Motor

Specifications

RZ Servo Motors Medium Inertia and Low Ripple

mputvorage 4200 VAC

Servo Amplifier Model no. RS3C02[ ][] {25 A) RS3C05 1] (50A) | RS3C02[ (] {25A)
Servo Motor Model no. () indicates flange size R2CA13050D R2CA10075F R2CA10100F R2CA13120R
Status| Symbol Unit {130 mm sq.) {100 mm sq.) €100 mm sq.) {130 mm sq.)
Rated Output * | PR kW 0.55 0.75 1.0 1.2
Rated Speed * | Nr min-' 2000 3000 3000 2000
Maximum Speed * |Nmax min-’ 5000 6000 6000 3000
Rated Torque * | Tr N-m 2.6 2.39 3.18 5.7
Continuous Stall Torque * | Ts N-m 3.0 2.55 3.92 6.0
Peak Stall Torque * | Tp N-m 9.0 8.6 14.3 20.0
Rated Armature Current * | Ir Arms 3.2 3.1 5.7 3.6
Armature Stall Current *x | Is Arms 3.5 3.2 6.8 3.7
Peak Armature Stall Current | % | Ip Arms 12.0 11.3 25.7 12.9
Torgue Constant Y | Kt N-m/Arms 0.92 0.868 0.584 1.69
Voltage Constant for each Phase| ¥¢ | Keg mV/min-! 32.2 30.3 20.4 59.1
Phase Resistance % | Re Q 1.17 1.55 0.35 1.5
Rated Power Rate * | Qr kW/s 22 23 25.9 54
Electrical Time Constant ¥ | te ms 12 6.9 8.3 13
Mechanical Time Constant
(Not including Encoder) | tm ms 1.3 1.5 1.2 0.94
Rotor Inertia JM | x10-*kg-m? (GD%/4) 3.1 2.5 3.9 6.0
Encoder Inertia *' Js | x10*kg-m? (GD%4) 0.0042*1
Servo Motor Mass *' We kg 4.5 (6) 3.9 (4.8) 4.7 (5.8) 6.1(8)
Brake Static Friction Torque Tb N-m 3.5 min. 3.92 min. 3.92 min. 9.0 min.
Brake Rated Voltage Vb ) 90 VDC/24 VDC +10%
Brake Rated Current Ib A 0.15/0.41 0.09/0.30 0.17/0.51
Rotor Moment of Inertia (Brake) Jb | x10*%kg-m? (GD%4) 0.5 0.343 0.5
Servo amplifier power supply capacity (rating) kVA 1.0 1.3 \ 1.8 2.0
CE and UL approved servo motors *2 Yes
Servo motor protection code IP65
Sl el o) s el et 305x305x20 mm 305x305x12 mm 400x400x20 mm
radiation during measurement
Page for motor dimensions p. 60

% Speed-torque characteristics curves and values in the row with a black
star symbol (%) are the values when combined with a standard servo
amplifier and after thermal equilibrium is established. All values are

typical values.

Y¢ Indicates a typical value when the winding temperature is 20°C. All

values are typical values.

B Speed-Torque Characteristics

Values inside () are with a brake attached.

*1 The values for "Encoder inertia" and "servo motor mass" are with a
[HAO035] battery-less absolute encoder.
Contact us for details on other encoders.

*2 Our standard servo amplifiers are CE and UL approved.

The instantaneous zone characteristics drop for power supply voltages below 400 VAC.

Servo Motor Model no.

R2CA13050D *2 R2CA10075F R2CA10100F R2CA13120R

10 10 15 25

——

8 8 20
B B E 10 E
z 6 26 AN z 21
g 9 o o Instantaneous Zone
E 4 [-Instantaneous Zone E 4 [~ Instantaneous Zone E’ 5 Instantaneous Zone §'10
& L1 S © 8

2 2 — — 5 .

antinyou§20q:| Continuous Zone 0 Co‘ntmL‘Jous‘Zon‘e 0 Cont|r‘1u01‘JsZ‘one
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000
Speed (min”) Speed (min) Speed (min”) Speed (min”)

*3 Run motors so that the average speed does not exceed its maximum speed in the continuous zone.
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RS3C05C1C1 (50 A) RS3C02(]1 (25 A) RS3C05C1C] (50 A) Servo Amplifier Model no.
R2CA13120F R2CA13180H R2CA13180D Servo Motor Model no. () indicates flange size
€130 mm sq.) {130 mm sq.) {130 mm sq.) Unit Symbol| Status
1.2 1.8 1.8 kW Pr | % |Rated Output
2000 2000 2000 min"' Nr | % |Rated Speed
5000 3500 5000 min-’ Nmax| % |Maximum Speed
5.7 8.6 8.6 N-m Tr | % |Rated Torque
6.0 9.2 10.0 N-m Ts | % |Continuous Stall Torque
20.0 24.0 25.0 N-m Tp | % |Peak Stall Torque
7.5 4.8 10.2 Arms IR | % |Rated Armature Current
7.8 4.8 11.0 Arms Is | % |Armature Stall Current
27.7 12.9 29.2 Arms IP | % |Peak Armature Stall Current
0.79 2.10 0.94 N-m/Arms | KT | % |[Torque Constant
27.7 73.2 32.8 mV/min-! Keg | Y |Voltage Constant for each Phase
0.34 1.35 0.27 Q Rs | Y |[Phase Resistance
54 82 82 kW/s Qr | % |Rated Power Rate
13 15 14 ms te | Y¢ |Electrical Time Constant
Mechanical Time Constant
0.97 0.83 0.83 ms tm | ¢ (Not including Encoder)
6.0 9.0 9.0 x10-*kg:m? (GD¥4) | Jm Rotor Inertia
0.0042* x10*kg-m? (GD%4) | Js Encoder Inertia *'
6.1 (8) 8(9.2) 8(9.2) kg We Servo Motor Mass *!
9.0 min. 9.0 min. 9.0 min. N-m Tb Brake Static Friction Torque
90 VDC/24 VDC +10% Vv Vb Brake Rated Voltage
0.17/0.51 0.17/0.51 0.17/0.51 A Ib Brake Rated Current
0.5 0.5 0.5 x10-*kg-m? (GD%4) | Jb Rotor Moment of Inertia (Brake) D»
2.3 2.9 3.3 kVA Servo amplifier power supply capacity (rating) %3
Yes CE and UL approved servo motors *2 'zgog
IP65 Servo motor protection code ) g-
400x400x20 mm 470x470x20 mm Size of aluminum plates for heat |5
radiation during measurement
p. 60 Page for motor dimensions

Servo Motor Operating Ambient Conditions

Operating temperature and humidity

Temp.: 0 to 40°C. Humidity: 90% max. (non-condensing)

Vibration resistance

24.5 m/s?

Shock resistance

98 m/s?, 2 times

Operation altitude

1000 m or lower above sea level

Installation location

Indoor (without direct sunlight)
Location where no substance that gives adverse effects on the device and motor, such as corrosive gas,
flammable gas, or dust exists

Servo Motor Model no.

R2CA13120F *2 R2CA13180H R2CA13180D *2
25 30 30
2 25 25
£ €2 €20
z1 z z
@ |Instantaneous Zone 15 [instantaneous Zone @ 15 Instantaneous Zone
o110 g g
o c 10 o 10
= ; = L = T~
~ 5 5
Con‘tinuo‘us Z‘onej COr‘ltinL‘JOUS‘ ZoPe Cont‘inUOL‘lS Zo‘ne j
0
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 0 1000 2000 3000 4000 5000 6000
Speed (min”) Speed (min”) Speed (min)
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Servo Motors Rotary Motor

Specifications

RZ Servo Motors Medium Inertia and Low Ripple

mputvorage 4200 VAC

Servo Amplifier Model no. RS3C02[1[]{25A) RS3C05[ ][] {50 A)
Servo Motor Model no. () indicates flange size R2CA13200L R2CA13200H R2CA18350L
Status|Symbol Unit (130 mm sq.) (130 mm sq.) {180 mm sq.)
Rated Output * | PR kW 2.0 2.0 3.5
Rated Speed * | Nr min-’ 2000 2000 2000
Maximum Speed * | Nmax min-’ 3000 5000 3000
Rated Torque * | Tr N-m 9.5 9.5 17.0
Continuous Stall Torque * | Ts N-m 12.0 12.0 22.0
Peak Stall Torque * | Tp N-m 30.0 30.0 49.0
Rated Armature Current * | Ir Arms 4.6 8.0 9.6
Armature Stall Current *x | Is Arms 4.6 9.6 12.0
Peak Armature Stall Current | % | Ip Arms 12.0 26.5 29.2
Torque Constant Y¢ | KT | N-m/Arms 2.83 1.34 1.96
Voltage Constant for each Phase| ¥¢ | Keg mV/min-! 98.7 46.8 68.4
Phase Resistance % | Re Q 1.70 0.44 0.35
Rated Power Rate * | Or kW/s 74 74 72
Electrical Time Constant Y | te ms 15 18 19
Mechanical Time Constant
(Not including Encoder) | tm ms 0.78 0.90 11
Rotor Inertia JM | x10-*kg-m? (GD%/4) 12.2 12.2 40
Encoder Inertia *' Js | x10*kg-m? (GD%4) 0.012*
Servo Motor Mass *' We kg 10 (12) 10 (12) 15.5 (20)
Brake Static Friction Torque Tb N-m 12 min. 12 min. 22 min.
Brake Rated Voltage Vb ) 90 VDC/24 VDC +10%
Brake Rated Current Ib A 0.17/0.66 0.17/0.66 0.32/1.2
Rotor Moment of Inertia (Brake) Jb | x10*kg-m? (GD%4) 0.5 0.5 5.1
Servo amplifier power supply capacity (rating) kVA 3.3 3.7 6.0
CE and UL approved servo motors *2 Yes
Servo motor protection code IP65
Sizg of alumil_wum plates for heat 470x470x20 mm
radiation during measurement
Page for motor dimensions p. 61

% Speed-torque characteristics curves and values in the row with a black
star symbol (%) are the values when combined with a standard servo
amplifier and after thermal equilibrium is established. All values are

typical values.

Y¢ Indicates a typical value when the winding temperature is 20°C. All

values are typical values.

B Speed-Torque Characteristics

Values inside () are with a brake attached.

*1 The values for “Encoder inertia” and “servo motor mass” are with
a [HAO035] battery-less absolute encoder.
Contact us for details on other encoders.

*2 Our standard servo amplifiers are CE and UL approved.

The instantaneous zone characteristics drop for power supply voltages below 400 VAC.

Servo Motor Model no.

R2CA13200L R2CA13200H *? R2CA18350L

40 40 60

50

— 30 — 30 =
E £ €40
= = \ Z _ |Instantaneous Zong
) 20 ) 20 o 30
< Instantaneous Zone \ = Instantaneous Zone o,
e 2 ob— Q2 ~—

L) e e B e 5SS 10 ~— ™

Continuous Zone . B, 10 | Continuous Zone
0 | C<‘)nt|nl‘10us ‘Zonej 0 R
0 1000 2000 3000 4000 0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000
Speed (min”) Speed (min) Speed (min”)

*3 Run motors so that the average speed does not exceed its maximum speed in the continuous zone.
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RS3c10C1] {100 A)

Servo Amplifier Model no.

R2CA18350D R2CA18450H R2CA18550R Servo Motor Model no. () indicates flange size
{180 mm sq.) {180 mm sq.) {180 mm sg.) Unit Symbol| Status
3.5 4.5 5.5 kw Pr | % |Rated Output
2000 2000 1500 min-! Nr | % |Rated Speed
4000 3500 3000 min-’ Nmax| % |Maximum Speed
17.0 21.5 35.0 N-m Tr | % |Rated Torque
22.0 30.0 37.3 N-m Ts | % |Continuous Stall Torque
60.0 75.0 90.0 N-m Tp | % |Peak Stall Torque
14.8 12.8 18.3 Arms IR | % |Rated Armature Current
18.2 17.0 19.5 Arms Is | % |Armature Stall Current
52.8 48 52.8 Arms Ip | % |Peak Armature Stall Current
1.42 1.89 2.15 N-m/Arms | KT | % |[Torque Constant
49.7 65.8 74.9 mV/min! Keg | Y |Voltage Constant for each Phase
0.17 0.23 0.19 Q Rs | Y |[Phase Resistance
72 92 180 kW/s Qr | % |Rated Power Rate
18 18 19 ms te | Y¢ |Electrical Time Constant
Mechanical Time Constant
1.0 0.97 0.84 ms tm | ¢ (Not including Encoder)
40 50 68 x10-*kg:m? (GD¥4) | Jm Rotor Inertia
0.012*" x10*kg-m? (GD%4) | Js Encoder Inertia *'
15.5 (20) 20 (24) 26 (31) kg We Servo Motor Mass *!
22 min. 32 min. 42 min. N-m Tb Brake Static Friction Torque
90 VDC/24 VDC +10% Vv Vb Brake Rated Voltage
0.32/1.2 0.27/1.0 0.27/1.0 A Ib Brake Rated Current
5.1 5.1 5.1 x10-*kg-m? (GD%4) | Jb Rotor Moment of Inertia (Brake) D»
6.0 7.6 9.5 kVA Servo amplifier power supply capacity (rating) %3
Yes CE and UL approved servo motors *2 'zgog
IP65 Servo motor protection code ) g-
470x470x20 mm 540x540x20 mm Size of aluminum plates for heat |5
radiation during measurement
p. 61 Page for motor dimensions

Servo Motor Operating Ambient Conditions

Operating temperature and humidity

Temp.: 0 to 40°C. Humidity: 90% max. (non-condensing)

Vibration resistance

24.5 m/s?

Shock resistance

98 m/s?, 2 times

Operation altitude

1000 m or lower above sea level

Installation location

flammable g

Indoor (without direct sunlight)
Location where no substance that gives adverse effects on the device and motor, such as corrosive gas,

as, or dust exists

Servo Motor Model no.

R2CA18350D "2 R2CA18450H "3 R2CA18550R

70 80 100

60 70
=50 —60 — 80
£ £ £
Zy z%® 2680
8 4 |Instantaneous Zone © 40 [Instantaneous Zone @ |Instantaneous Zone
g 230 040 ——
o o T o I~
= 20 =20 — = " I~

10

Conti‘nuous‘Zone w Cor‘ﬂ:inL‘lou‘s Zo‘ne COI"ltinL‘lOu? Zo‘ne
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 0 1000 2000 3000 4000
Speed (min) Speed (min”) Speed (min)
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Servo Motors Rotary Motor

Specifications

RZ Servo Motors Medium Inertia and Low Ripple

mputvorage 4200 VAC

Servo Amplifier Model no. RS3C1501] {150 A)
Servo Motor Model no. () indicates flange size R2CA18550H R2CA18750H R2CA2211KB
Status | Symbol Unit {180 mm sq.) {180 mm sq.) (220 mm sq.)

Rated Output * | Pr kW 5.5 7.5 11
Rated Speed * | NR min’ 1500 1500 1500
Maximum Speed * | Nmax min-’! 3000 3000 2500
Rated Torque * | TR N-m 35 48 70
Continuous Stall Torque * | Ts N-m 37.5 54.9 80
Peak Stall Torque * | Tp N-m 107 140 176
Rated Armature Current * | IR Arms 23.6 27.5 32
Armature Stall Current * | Is Arms 24.7 30.6 34
Peak Armature Stall Current | % | Ip Arms 77.5 83 83
Torgue Constant Y | Kt N-m/Arms 1.67 1.97 2.63
Voltage Constant for each Phase| ¥ | Keg mV/min" 58.4 68.8 91.7
Phase Resistance % | Re Q 0.125 0.115 0.078
Rated Power Rate * | Qr kW/s 180 235 275
Electrical Time Constant Y | te ms 19 21 28
Mechanical Time Constant
(Not including Encoder) w | tm ms 0.91 0.87 0.6
Rotor Inertia JM | x10-*kg-m? (GD/4) 68 98 178
Encoder Inertia *' Js | x10-*kg-m? (GD%4) 0.012
Servo Motor Mass *! We kg 26 (31) 34 (38) 55 (65)
Brake Static Friction Torque Tb N-m 42 min. 54.9 min. 90 min.
Brake Rated Voltage Vb ) 90 VDC/24 VDC +10%
Brake Rated Current Ib A 0.27/1.0 0.37/1.4 0.44/1.7
Rotor Moment of Inertia (Brake) Jb | x10*kg-m? (GD%4) 5.1 4.5 24
Servo amplifier power supply capacity (rating) kVA 7.0 9.4 13.6
Cooling fan power Pr W - - -
CE and UL approved servo motors *2 Yes
Servo motor protection code IP65
Sl el ot e (el it 540x540%20 mm 610x610x30 mm
radiation during measurement
Page for motor dimensions p. 61 \ p. 62
% Speed-torque characteristics curves and values in the row with a black *1 The values for "Encoder inertia" and "servo motor mass" are with a

star symbol (%) are the values when combined with a standard servo [HAO035] battery-less absolute encoder.

amplifier and after thermal equilibrium is established. All values are Contact us for details on other encoders.

typical values. Values inside () are with a brake attached.
Y¢ Indicates a typical value when the winding temperature is 20°C. All *2 Our standard servo amplifiers are CE and UL approved.

values are typical values.

. Speed-Torque Characteristics The instantaneous zone characteristics drop for power supply voltages below 400 VAC.

Servo Motor Model no.

R2CA18550H R2CA18750H R2CA2211KB

120 160 200 ‘ ‘ ‘

N\ 140 180 |——

100 160 {1 Z
— Instantaneous Zone N 120 |- Instantaneous Zone - nstantaneous Zone
£ 80 £ £ 140 \
z g’100 3120
o 60 o 80 o 100
z & & 80
S 40 5 O ——— S g T
= _\\ = a0 = Continuous Zone

20 [Continuous Zone T~< 2 Continuous Zone ;0

oL [ [ | oL L [ 1| 0
0 1000 2000 3000 4000 0 1000 2000 3000 4000 0 1000 2000 3000
Speed (min) Speed (min”) Speed (min”)

*3 Run motors so that the average speed does not exceed its maximum speed in the continuous zone.
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RS3C150C0 {150 A) RS3C30[1C1 {300 A) Servo Amplifier Model no.
R2CA2215KV R2CA2220KV R2CA2830KV Servo Motor Model no. () indicates flange size
{220 mm sq.) {220 mm sq.) (275 mm sq.) Unit Symbol | Status
15 20 30 kW Pr | % |Rated Output
1500 1500 1500 min’ Nr | % |Rated Speed
2000 2300 2000 min-’ Nmax| % |Maximum Speed
95 125 1911 N-m TR | % |Rated Torque
95 125 191.1 N-m Ts | % |Continuous Stall Torque
215 280 480 N-m Tep | % |Peak Stall Torque
34 63.8 61.9 Arms IR | % |Rated Armature Current
34 61.2 55.8 Arms Is | % |Armature Stall Current
83 155 155 Arms IP | % |Peak Armature Stall Current
3.1 2.28 3.8 N-m/Arms Kt | ¥ |Torque Constant
108.1 79.5 132.7 mV/min-! Keg | ¥ |Voltage Constant for each Phase
0.065 0.037 0.057 Q Rs | Y |Phase Resistance
313 543 865 kW/s Qr | % |Rated Power Rate
30 30 44 ms te | Y |Electrical Time Constant
Mechanical Time Constant
0.58 0.62 0.5 ms tm | (Not including Encoder)
288 288 422 x10*kg-m? (GD%4) | Jm Rotor Inertia
0.012 x10*kg-m? (GD%4) | Js Encoder Inertia *'
74 (91) \ 90 (100) 110 (127) kg We Servo Motor Mass *!
170 min. 191.2 min. N-m Tb Brake Static Friction Torque
24 VDC x10% Vv Vb Brake Rated Voltage
1.5 1.5 2.6 A Ib Brake Rated Current
12 12 11.8 x10-*kg:m? (GD%4) | Jb Rotor Moment of Inertia (Brake) D»
18.4 27.5 36.2 kVA Servo amplifier power supply capacity (rating) %3
- 65/65 180 to 253 VAC 3-phase 50 Hz/60 Hz \\% PF Cooling fan power 'zg%
Yes To be certified later CE and UL approved servo motors *?2 ) g-
IP65 IP65 (excluding cooling fan and terminal block) Servo motor protection code <3
610x610x30 mm Size; ofalumipum plates for heat
radiation during measurement
p. 62 \ p. 63 Page for motor dimensions

Servo Motor Operating Ambient Conditions

Operating temperature and humidity

Temp.: 0 to 40°C. Humidity: 90% max. (non-condensing)

Vibration resistance

24.5 m/s?

Shock resistance

98 m/s?, 2 times

Operation altitude

1000 m or lower above sea level

Installation location

Indoor (without direct sunlight)

flammable gas, or dust exists

Location where no substance that gives adverse effects on the device and motor, such as corrosive gas,

Servo Motor Model no.

R2CA2215KV R2CA2220KV R2CA2830KV
250 300 600
200 \ 250 |- Instantaneous Zone 500
£ E 200 Ea00
= 150 |Instantaneous Zone > > AN
° 2 150 2 300 | Instantaneous Zone
5 2 3 | |
e g g N
e S 100 -Continuous Zone 8 200 ‘ ‘
[ Continuous Zone —
0 cont 50 100
Continuous Zone
| [ | 0 0
0 1000 2000 3000 4000 0 1000 2000 3000 0 1000 2000
Speed (min”) Speed (min) Speed (min)
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Servo Motors Rotary Motor

Specifications

R1 Servo Motors Low Inertia and High Power Rate

mputvorage 4200 VAC

Servo Amplifier Model no. RS3C02[1[]{25A) RS3C05[ 1] {50A)
Servo Motor Model no. () indicates flange size R1CA10150V R1CA10200V
Status| Symbol Unit €100 mm sq.) €100 mm sq.)

Rated Output * | PR kW 1.5 2.0
Rated Speed * | Nr min-’ 3000 3000
Maximum Speed * | Nmax min-’ 5000 5000
Rated Torque * | Tr N-m 4.77 6.37
Continuous Stall Torque * | Ts N-m 4.77 6.37
Peak Stall Torque * | Tp N-m 14.3 20.0
Rated Armature Current * | IR Arms 4.5 6.3
Armature Stall Current *x | Is Arms 4.3 6.1
Peak Armature Stall Current | % | Ip Arms 14.1 20.7
Torque Constant Y | KT | N-m/Arms 1.17 1.15
Voltage Constant for each Phase | ¥¢ | Keg mV/min"! 40.8 40.1
Phase Resistance % | Re Q 1.25 0.95
Rated Power Rate * | Qr kW/s 108 169
Electrical Time Constant ¥ | te ms 5.9 6.3
Mechanical Time Constant
(Not including Encoder) | tm ms 0.58 0.52
Rotor Inertia JM | x10-*kg-m? (GD%/4) 21 2.4
Encoder Inertia *' Js | x10-*kg-m? (GD%4) 0.0042
Servo Motor Mass *! We kg 5.0 (6.6) \ 5.7 (7.2)
Brake Static Friction Torque Tb N-m 9.3 min.
Brake Rated Voltage Vb Vv 24VDC #10%
Brake Rated Current Ib A 0.70
Rotor Moment of Inertia (Brake) Jb | x10*kg:m? (GD%4) 0.30
Servo amplifier power supply capacity (rating) kVA 2.5 3.7
Cooling fan power Pr % - -
CE and UL approved servo motors *2 Yes
Servo motor protection code IP65
Size of aluminum plates for heat 400x400x20 mm 470x470x20 mm
radiation during measurement
Page for motor dimensions p. 64
% Speed-torque characteristics curves and values in the row with a black *1 The values for "Encoder inertia" and "servo motor mass" are with a

star symbol (%) are the values when combined with a standard servo [HA035] battery-less absolute encoder.

amplifier and after thermal equilibrium is established. All values are Contact us for details on other encoders.

typical values. Values inside ( ) are with a brake attached.
Y¢ Indicates a typical value when the winding temperature is 20°C. All *2 Our standard servo amplifiers are CE and UL approved.

values are typical values.

. Speed-Torque Characteristics The instantaneous zone characteristics drop for power supply voltages below 400 VAC.

Servo Motor Model no.

R1CA10150V R1CA10200V
20 25
18
16 20
T € Instantaneous Zone
Z 12 | Instantaneous Zone E 15
o 10 o
3 3
o 8 o 10
2 6 =
; [~ Continuous Zone 5 [Continuous Zone
H{ N
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Speed (min) Speed (min”)

*3 Run motors so that the average speed does not exceed its maximum speed in the continuous zone.
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RS3C05[ 1] {50 A) RS3C1501C] {150 A) Servo Amplifier Model no.
R1CA13300V R1CA18550H Servo Motor Model no. () indicates flange size
{130 mm sq.) {180 mm sq.) Unit Symbol | Status
3.0 5.5 kw Pr | % |Rated Output
3000 1500 min’ Nr | % |Rated Speed
5000 3000 min’ Nmax| % |Maximum Speed
9.55 35 N-m Tr | % |Rated Torque
9.55 37 N-m Ts | % |Continuous Stall Torque
29.0 110 N-m Tp | % |Peak Stall Torque
8.7 23 Arms IR | % |Rated Armature Current
8.3 23.2 Arms Is | % |Armature Stall Current
28.0 78 Arms Ip | % |Peak Armature Stall Current
1.23 1.75 N-m/Arms | K1 | J% |Torque Constant
42.8 61 mV/min-’! Keg | Y% [Voltage Constant for each Phase
0.36 0.125 Q Rs | Y |Phase Resistance
134 371 kW/s Qr | % |Rated Power Rate
11 22 ms te | ¥¢ |Electrical Time Constant
Mechanical Time Constant
0.49 0.4 ms tm | % (Not including Encoder)
6.8 33 x10*kg-m? (GD%4) | Jm Rotor Inertia
0.012 x10*kg-m? (GD%4) | Js Encoder Inertia *'
9.7 (11.8) 33 (38) kg We Servo Motor Mass *'
12 min. 53.9 min. N-m Tb Brake Static Friction Torque
24VDC #10% 90 VDC/24 VDC +10% Vv Vb Brake Rated Voltage
0.66 0.37/1.4 A Ib Brake Rated Current
0.50 5.7 x10-*kg:m? (GD%4) | Jb Rotor Moment of Inertia (Brake) D»
5.2 7.0 kVA Servo amplifier power supply capacity (rating) g:%
- For CE/IlrJ]E go?nr?l?:nt pr(fducts? 31/29 W Pr Cooling fan power g %
180 to 253 VAC Single-phase 50 Hz/60 Hz
Yes CE and UL approved servo motors *2
IP65 IP65 (excluding the cooling fan) Servo motor protection code
470x470x20 mm 540x540x20 mm Size of aluminum plates for heat
radiation during measurement
p. 64 p. 65 Page for motor dimensions

Servo Motor Operating Ambient Conditions

Operating temperature and humidity

Temp.: 0 to 40°C. Humidity: 90% max. (non-condensing)

Vibration resistance

[1to 3 kW] In operation: 49 m/s? or less, at standstill: 24.5 m/s? or less [5.5 kW] 24.5 m/s? or less

Shock resistance

98 m/s?, 2 times

Operation altitude

1000 m or lower above sea level

Installation location

Indoor (without direct sunlight)

Location where no substance that gives adverse effects on the device and motor, such as corrosive gas,

flammable gas, or dust exists

Servo Motor Model no.

R1CA13300V R1CA18550H
35 120
el 10} Instantaneous Zone
— 25 Instantaneous Zone =
S £ 80
Z2 =1
3 g 0
gl g
© 10 g &

Coqtinuqus ane
0 1000 2000 3000 4000 5000 6000
Speed (min)

2| Continuous Zk

ol L | 1 | |

0 1000 2000

3000

Speed (min)

4000
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Servo Motors Rotary Motor

Specifications

R1 Servo Motors Low Inertia and High Power Rate

mputvorage 4200 VAC

Servo Amplifier Model no.

RS3C151] {150 A)

Servo Motor Model no. () indicates flange size R1CA18750L R1CA1811KR
Status| Symbol Unit €180 mm sq.) <180 mm sq.)

Rated Output * | PR kW 7.5 1
Rated Speed * | Nr min’ 1500 1500
Maximum Speed * | Nmax min-’ 3000 2500
Rated Torque * | Tr N-m 48 70
Continuous Stall Torque * | Ts N-m 48 70
Peak Stall Torque * | Tp N-m 135 195
Rated Armature Current * | Ir Arms 26.3 28.3
Armature Stall Current *x | Is Arms 25.1 27.5
Peak Armature Stall Current | % | Ip Arms 83 83
Torque Constant Y | KT | N-m/Arms 2.1 2.82
Voltage Constant for each Phase | ¥¢ | Keg mV/min"! 73.3 98.5
Phase Resistance % | Re Q 0.117 0.145
Rated Power Rate * | Qr kW/s 549 766
Electrical Time Constant ¥ | te ms 25 23
Mechanical Time Constant
(Not including Encoder) | tm ms 0.33 0.35
Rotor Inertia JM | x10-*kg:m? (GD%4) 42 64
Encoder Inertia *' Js | x10-*kg:m? (GD%4) 0.012
Servo Motor Mass *' We kg 39 (44) 52 (59)
Brake Static Friction Torque Tb N-m 53.9 min. 75 min.
Brake Rated Voltage Vb Vv 90 VDC/24 VDC +10% 24 VDC +10%
Brake Rated Current Ib A 0.37/1.4 1.5
Rotor Moment of Inertia (Brake) Jb | x10-*kg:m? (GD%4) 5.7 8.0
Servo amplifier power supply capacity (rating) kVA 9.5 13.8
Cooling fan power Pr W 30/26 200 VAC £10% Single-phase 50 Hz/60 Hz

For CE/UL compliant products: 31/29 180 to 253 VAC Single-phase 50 Hz/60 Hz

CE and UL approved servo motors *2

Yes

Servo motor protection code

IP65 (excluding the cooling fan)

Size of aluminum plates for heat
radiation during measurement

540x540x20 mm

610x610x30 mm

Page for motor dimensions

p. 65

% Speed-torque characteristics curves and values in the row with a black

*1 The values for "Encoder inertia" and "servo motor mass" are with a
[HAO035] battery-less absolute encoder.
Contact us for details on other encoders.
Values inside () are with a brake attached.

*2 Our standard servo amplifiers are CE and UL approved.

star symbol (%) are the values when combined with a standard servo
amplifier and after thermal equilibrium is established. All values are
typical values.

Y¢ Indicates a typical value when the winding temperature is 20°C. All
values are typical values.

B Speed-Torque Characteristics

The instantaneous zone characteristics drop for power supply voltages below 400 VAC.

Servo Motor Model no.

R1CA18750L R1CA1811KR
160 220
ol | | | 200
120 1 Zone ™ &0
T nstantaneous Zone E 160 = nstantaneous Zone
= 100 = 140
4 z
2 80 e
ES 3_100
= 60 = 80
) o
F a0 1 F 60 —Continuous Zone
Continuous Zon 40
20 [ —°ntinuous £ont
[ [ [ [ ] 2
0 0
0 1000 2000 3000 4000 0 1000 2000 3000
Speed (min) Speed (min”)
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RS3C150]C] {150 A) RS3C30C 11 {300 A) Servo Amplifier Model no.
R1CA1815KB R1CA2220KV Servo Motor Model no. () indicates flange size
{180 mm sq.) {220 mm sq.) Unit Symbol | Status
15 21 kw Pr | % |Rated Output
1500 1500 min’ Nr | % |Rated Speed
2000 2000 min’ Nmax| % |Maximum Speed
95.5 135 N-m Tr | % |Rated Torque
95.5 135 N-m Ts | % |Continuous Stall Torque
230 380 N-m Tp | % |Peak Stall Torque
31.3 51 Arms IR | % |Rated Armature Current
30.2 49 Arms Is | % |Armature Stall Current
83 152 Arms Ip | % |Peak Armature Stall Current
3.37 2.98 N-m/Arms | K1 | J% |Torque Constant
117.8 104 mV/min-! Keg | ¥ |Voltage Constant for each Phase
0.15 0.06 Q Rgs | ¥¢ |Phase Resistance
1060 1740 kW/s Qr | % |Rated Power Rate
24 43 ms te | ¥¢ |Electrical Time Constant
Mechanical Time Constant
0.34 0.21 ms tm | % (Not including Encoder)
86 105 x10-*kg:m? (GD%4) | Im Rotor Inertia
0.012 x10-*kg:m? (GD%4) | Js Encoder Inertia *'
64 (73) 107 kg We Servo Motor Mass *'
120 min. — N-m Tb Brake Static Friction Torque
24 VDC %10% - Vv Vb Brake Rated Voltage
1.9 - A Ib Brake Rated Current
9.7 — x10-*kg:m? (GD%4) | Jb Rotor Moment of Inertia (Brake) D»
18.2 24.2 kVA Servo amplifier power supply capacity (rating) g:%
+109 i - . =
For CE/UL3c%/n%g|ia2n(t)gr¥<ﬁgt§:13?/§9 ?ég?(:%55)r\]/igeS?r?gll-el-zp/f?aoseHBZO Hz/60 Hz w Pr Cooling fan power §§
Yes To be certified later CE and UL approved servo motors *?2 <3
IP65 (excluding the cooling fan)| IP65 (excluding cooling fan and terminal block) Servo motor protection code
610x610x30 mm Sizg of aIumipum plates for heat
radiation during measurement
p. 65 Page for motor dimensions

Servo Motor Operating Ambient Conditions

Operating temperature and humidity [Temp.: 0 to 40°C. Humidity: 90% max. (non-condensing)

Vibration resistance 24.5 m/s?
Shock resistance 98 m/s?, 2 times
Operation altitude 1000 m or lower above sea level

Indoor (without direct sunlight)
Installation location Location where no substance that gives adverse effects on the device and motor, such as corrosive
gas, flammable gas, or dust exists

Servo Motor Model no.

R1CA1815KB R1CA2220KV

250 400
AZOO 300 \
I3 Instantaneous Zone IS
=150 Z
E E 200 Instantaneous Zonex
2100 3 L[]
o . 5
= 50 Continuous Zone 100 | Continuous Zone

0 0
0 1000 2000 3000 0 1000 2000 3000

Speed (min”) Speed (min)
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Servo Motors Rotary Motor

Dimensions wni: mm

100 mm sq.
R2 Servo Motor

Qil seal
(Option)

750 W to 1.0 kW

LL+1

LR

LE (LG)

gLB

@S

-
L

(KL3)

(KB1)

Q
©

(KB2)

JN2AS10ML2-R
(for encoder)

J

(KL1)

N
JL04V-2E20-15PE-B-R ¥
(for motor, brake, and ground)
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL KB2 KL3 LL KB2 KL3 | LG | KL1 |KL2 | LA LB LE | LH | LC LZ LR
R2CA10075 134.8 152.3 0
68.3 37.6 85.8 37.6 10 [77.8|19.1| 115 95 -0.035 3 | 130|100 | 4-¢9 | 45
R2CA10100 151.8 169.3 :
Model no. S Q |KB1| QE | LT
R2CA10075 0 52 M
40 6| 20
R2CA10100 |22 -0.013 69
130 mm sq.
R2 Servo Motor 550 W to 1.8 kW
[1T0.08 v}
e LTE (LG) =
(0] 20.08 [M}
D P 5
0A_[, OK ] H
o b
5 Q -
R
T [
k.
; S
? JN2AS10ML2-R L
U (KB1) | .\ (KB2) | (for encoder) ’5
(Tap for removing motor) T JL04V-2E24-11PE-B-R X
Cross section H-H (for motor, brake, and ground)
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL KB2 KL3 LL KB2 KL3 | LG | KL1 | KL2 | LA LB LE | LH | LC | LZ1 |LZ2| LR
R2CA13050 103 139.5 81
0
R2CA13120 120.5 44 69 160 84 69 12 | 98 | 21 | 145 110 -0.035 4 |165|130| 9 | M6 | 55
R2CA13180 138 179 86
Model no. S Q |QA | QK W T U |KB1| QE | LT
R2CA13050 46
0 0
R2CA13120 22 .0.013 50 3 42 6 -0.030 6 | 25|64 | M6 | 20
R2CA13180 81
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130 mm sq.
R2 Servo Motor 2 kW

oo M———
[JLC SR LR LL
LE (LG)
Q
QK |
H,
|
—| - - -1
H]
g
F g X
JN2AS10ML2-R
Depth LT 2 [_ (for encoder) I
Oil seal q;/ -{ —t
Ly (KB1) 1N\ xe2) | J
(Tap for removing motor) T JLO4V-2E24-11PE-B-R -
Cross section H-H (for motor, brake, and ground)
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL KB2 KL3 LL KB2 KL3 | LG | KL1 |KL2 | LA LB LE | LH | LC |LZ1|LZ2 | LR
R2CA13200 171 57 38 216 103 38 12 | 98 | 21 | 145 110 _8 035 4 |165|130| 9 | M6 | 55
Model no. S Q | QA | GK T U |KB1| QE | LT
0 0
R2CA13200 28 -0.013 50 3 42 8 -0.036 7 3 99 | M8 | 25

180 mm sq.
R2 Servo Motor 3.5to 5.5 kW

;-0.08
e = I LR LL

LE (LG) (IL2)

=
-, -
o <
= 0
=2
£3
O =
5-0
-13

P -— | | S S
]
H,J X,
b
JN2AS10ML2-R ¥
/Pﬂ (for encoder)
: @]
U (IL1) 1L2
T (KB1) (KB2) g (IF) 2-M8
(Tap for removing motor) . % g
Cross section H-H JLO4V-2E24-11PE-B-R
(for motor, brake, and ground)
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL KB2 | KL3 LL KB2 | KL3 | LG |KL1|KL2| LA LB LE | LH | LC |LZ1|LZ2| LR S Q
R2CA18350 159 206 0
0 85 |35 0.016 | 60
R2CA18450 176 | 52 38 | 223 | 99 38 | 16 | 123 21 | 200 3 |230|180(13.5| M8
114.3 -0.035 0
R2CA18550 228 274 79 42 -0.016 75
Model no. QA| QK W T | U |[KB1|QE | LT IE IF 11 1L2
R2CA18350 0 92 47
- | 50 10 -0.036 —— M8 20
R2CA18450 3 e 8 | 3 |109 25 | 123 50 57
0
R2CA18550 67 12 -0.043 161 [M10 63 41
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Servo Motors Rotary Motor

Dimensions wni: mm

180 mm sq.

R2 Servo Motor

7.5 kW

LR

LL

LE

2-M8

oLB
_9S _,

(@A) Qf

Cross section H-H

Ein

H

K3)|

()

(KL1)

(IL1) (IL2)

I

SKLZ)

JN2AS10ML2-R Eye bolt
(Tap for removing motor) ! (for encoder) ! 2-M8
N (KB1) (KB2) |
JLO4V-2E32-17PE-B-R JLO4V-2E10SL-3PE-B-R
(for motor and ground) (for brake)
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL |[KB2 |KB3 | KL3| LL |KB2 | KB3|KL3| LG | KL1 |KL2 | LA LB LE | LH
— 0
R2CA18750 273 | 59 38 329|117 | 74 | 38 | 19 | 144 | 22 | 200 114.3 -0.035 3 | 230
Model no. LC |LZ1|LZ2| LR S Q |QA | QK W T U |KB1| QE | LT | IE IF | IL1 | IL2
0 0
R2CA18750 180 [13.5|M10| 79 42 -0.016 75 3 67 12 -0.036 8 3 | 198 |M10| 25 | 123 | 50 | 63 | 86
220 mm sq.
R2 Servo Motor 11 to 15 kW
Dl ‘ LR =
" (G008 LE ‘(LGi ‘ (IL2) ‘
(QA), _ ok m m
H,
o o —_—
58 == - 5
2
@ H]
/ o M HES
r =1 Eé
@ T y
Cross section H-H ’t
= (IL1) (IL2) ‘ <
Depth LT e ‘ (KB3) JN2AS10ML2-R (3] Eye bolt
(Tap for removing motor) (KB1) (KB2) (for encoder) ! ! 2-M8
C) JLO4V-2E32-17PE-B-R JLO4V-2E10SL:3PE-B-R
T (for motor and ground) (for brake)
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL |KB2 |KB3|KL3| LL [KB2 |KB3|KL3| LG | KL1 |KL2| LA LB LE | LH
R2CA2211K 304 | 63 - 364 | 123 | 66 0
38 38 | 19 | 162 | 22 | 235 200 -0.046 4 | 270
R2CA2215K 397 | 78 - 501 | 182 | 90 e
Model no. LC |LZ1|LZ2| LR S Q |QA | K W T U |KB1| QE | LT | IE IF | IL1 | IL2
R2CA2211K M 0 0 226 M 69 | 101
—————————220 |13.5|M10| 79 75 3 67 10 4 10| 25 | 142 | 60
R2CA2215K 55-0.019 16-0.043 304 98 | 150
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220 mm sq.
R2 Servo Motor

20 kw

(157)

(44)

| e oo M—0-————— To have a space of 50 mm or wider
QETap L LL . ) (230
Depth [T\ _Oil seal [o[20.08M] LG 5, Foreyebolt
2122 oy, /2-MI8
(Tap for removing motor) M
Y@ Ve
o [Suction|
a8 —_— _
| S _
: @ oF s
H— =] 9 7 =
T ® f e
Cross section H-H i JLO4V-2E18-12PE-B-R 5 §
(IL1) (IL2) (for cooling fan and thermostat) ||
JL04V-2E10SL-3PE-B-R w
(KB3) (for brake) 1L148) |
(KB1) (190) (32.5) JN2AS10ML2-R

This drawing is for a motor equipped with a battery-less absolute encoder with brake.

al block: UF1005-150A-3P (M:

Jade by Fujicon)

(for motor, M8, hexagon bolt)

(for encoder)

4_&

U
=
)

1-M8 bolt

Battery-less absolute encoder
Single-turn absolute encoder

Wi/out brake With brake
Model no. LL |KB2|KB3 LL [KB2 |KB3|KL1 | LG LE | LH
R2CA2220K 550 | 10 609 | 114 | 22 | 81 19 200 -0.046 4 1270
Model no. LC |LZ1 S Q | QA | OK T U |[KBT|QE | LT | IE | IF | IL1 | IL2
R2CA2220K 220 (13.5|M10 55_8019 106 | 3 93 10 4 182 |M10| 25 | 142 | 60 | 40 | 117
g
::
275 mm sq. 38
=]
o
R2 Servo Motor 30 kW 58
061x0.3) Power line outlet for motor, brake, thermostat, and fan
Ground (M4)

This drawing is for a motor equipped with a battery-less absolute encoder with brake.

Cross section H-H

for cooling fan
Terminal block: UF1005-150A-3P

for motor: (M8, hexagon bolt)

—14
Connector (for thermostat): molex

Plug: 5559-02P

Connector (for encoder): molex

Plug: 5559-10P
Terminal: 5558GS2

Ground (M8)

for motor

Terminal block: F1005-20S-5P
(for cooling fan and brake)

Encoder cable entry

(218)

=]

LL
(KB1)
(IL1) (IL2) (58)
(LG)
Eye bolt
2-M10 &
_ el
L |

.
€

N

Vi

Battery-less absolute encoder
Single-turn absolute encoder

| IVl
(L) iL2) ?v@
2-M10

For eye bolt

(215)

To have a space of 50 mm or wider

W/out brake With brake
Model no. LL | KB1 KB1 | IL2 | LG | LA LE | LH
R2CA2830K 479 | 240 579 | 340 | 151 | 20 | 300 5 |345
Model no. LC |[LZ1 S Q |QA | QK T U |QE | LT | IL1
0
R2CA2830K 275 |18.5 55-0.019 105 | 3 93 10 4 |[M10| 25 | 120

63



Servo Motors Rotary Motor

Dimensions wni: mm

100 mm sq.

R1 Servo Motor

Qil seal

1.5 to 2.0 kW
[Tz ] LR LL
(Ol 0.08]m] = i =
Q g
(A) H:K ‘ i 1]
o o [
38 1= - - - R
W ‘
X
A . A0

Depth LT

(KB1)

JN2AS10ML2-R
(for encoder)
(KB2)

Tt
Cross section H-H

1
JLO04V-2E20-15PE-B-R
(for motor, brake, and ground)

This drawing is for a motor equipped with a battery-less absolute encoder with brake.

Battery-less absolute encoder
Single-turn absolute encoder

(KL1)

(KL2)

W/out brake With brake

Model no. LL | KB2 | KL3 | LL |KB2 | KL3 | LG | KL1 | KL2 | LA LB LE LH LC | LZ1
R1CA10150 168 209 0

68 38 109 38 10 78 19 115 95 -0.035 3 130 | 100 9
R1CA10200 179 220 o
Model no. LR S Q QA | QK W T U KB1 | QE LT
R1CA10150 0 0 85 M

45 40 3 32 6 2.5 6 20
R1CA10200 22 -0.013 6-0.03 96
130 mm sq.
R1 Servo Motor 3.0 kW
[ 0.08 M
L LR LL
[©lz0.08]u] Lﬁﬁ
(QA) T |
HQK ‘E’_ _?
9‘ (4
al g |
8§ 8 |==| - - - T -
5 S
|

(Tap for removing motor)

Ol seal

Depth LT

w
—|c

(KB1)

)

(KB2)

JN2AS10ML2-R

(for encoder)

Cross section H-H

1
JLO4V-2E24-11PE-B-R

(for motor, brake, and ground)

This drawing is for a motor equipped with a battery-less absolute encoder with brake.

Battery-less absolute encoder
Single-turn absolute encoder

(KL2)

W/out brake With brake
Model no. LL [KB2 [KL3 | LL [ KB2 [ KL3 | LG | KL1 [ KL2 | LA LB LE [ LH [ LC [Lz1 [Lz2
RICA13300 | 184 | 57 | 38 | 230 | 103 | 38 | 12 | 98 | 21 | 145 |, O 1 4 |165 130 9 | Me
Model no. LR s a[oAak] w T [ U KBI[QE] LT
RICA13300 | 55 | ,0 O 0o |50 | 3 |42 | o0 3 | 12| M8 25
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180 mm sq.
R1 Servo Motor 5.5 to 15 kW

To have a space of 50 mm or wider

LR LL )
LE (LG)
(IL2)
a f f
(QA)| oK N L 2
. \
9 o “ _ Suction o
| § 4
p 2
—/é “1a¥ K =
g = 4 =
Cross section H-H @ m D_ & N
N (L) | (L2) = =
Depth LT 2 L] E
(KB3) MS3102A10SL-4P (41)
(Tap for removing motor) U (KB1) (KB4) (for cooling fan) Eye bolt (IF) (IF)
T JLO0AV-2E32-17PE-B-R/ | JLOAV-2E10SL-3PE-B-R M8
(for motor and ground) (KB2) (for brake)
JN2AS10ML2-R
(for encoder)
N
[ |
I
This drawing is for a motor equipped with a battery-less absolute encoder with brake.
Battery-less absolute encoder
Single-turn absolute encoder
W/out brake With brake
Model no. LL |[KB2 |KB3 |KB4 |KL3| LL | KB2 [KB3| KB4 |KL3| LG | KL1 |KL2| LA LB LE | LH | LC | LZ1|LZ2
R1CA18550 333 383
130.5| 54 |129.5
R1CA18750 368 418 19.5 0
80.5| — |79.5] 81 81 143 | 23 | 200 114.3 -0.035 3 | 230|180 |13.5| M8
R1CA1811K 438 517 | 149 | 79 | 158 ’ ’ o
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R1CA1815K 516 628 | 182 | 110 | 191 19 %3
= O
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R1CA1815K 55-0.019 16-0.043 10 4 | 356 92 | 210
220 mm sq.
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4
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This drawing is for a motor equipped with a battery-less absolute encoder with brake.
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Setup Software

This software allows you to set servo system parameters from a PC.
It also allows you to easily start up and run tests for the servo system.
The software can be downloaded from Product Information on our website.

URL:https://www.sanyodenki.com

M Setup software title

SANMOTION MOTOR SETUP SOFTWARE

HEMain functions

Parameter settings (settings by group, settings by function)

Diagnosis (alarm display, warning display, alarm cancellation)

Test run execution (speed JOG, positioning operation, motor home po-
sition search, absolute encoder clearance)

Servo tuning (notch filter tuning, FF vibration control frequency tuning)

Various measurement functions (operating waveform display, machin-
ery frequency response measurement)

Use a USB communication cable (Mini-B) to connect the USB port on the PC and the
servo amplifier.

B Supported OS

Windows 7/8/10

Note: See our website for details on supported OS versions.

Please note the following points when replacing our conventional
SANMOTION R servo amplifiers with the SANMOTION R 3E Model
amplifiers.

Be noted that the SANMOTION R Setup Software cannot be used.

Use our optional or commercially available USB cable (with Mini USB
connector on the amplifier side).

Examples of setting screens and functions with SANMOTION R 3E Model

Start-up screen

SANMOTION

awoomia [
I

Parameter Setting screen

Function Parameter Edit
Minimum required parameter setting by function can be done.
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Main screen

A SANMOTION Motor Setup. [E=n =y ==
ProjectiP)  Communication{C]  Function(E) Dot File{D) Option{Q) Window(d) relp()
A& A L L LAY DEHOH G| EE wWer R H
B st 1
& Comaunication Foen]
“F Paramatas Curert Ass 1 Aergiiar/Motor Mocdal  TGIAIIATAM S FEAADNOTSP
© Homiter

ok |
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P aveen st

Q, Disgrose

Test Cperation - 1 [
}‘ﬁsml\ Grenp %EﬁhFuulu:
G Analopae CHfsat Adustmen L L
[ ——

98 Sarw Tuming [ PP [ [P ———r .

# Presoatae Tesnamiseiond Ta Fiak N g
R Te—— 1 Backup Memary

il 50w 10 the Bchug) Marry g ontin ke oot

i

A 2 Pt Vi ification /P satiee

48 St s, ettt ==

W] Bwivwerd Gatteg(E]  Amedfiar Infoemation]

Rer ‘e Wrte in ammpifier

o Mokl [FEAMTAJAD  [ROAABRTE

Parameter setting for each group
Parameters can be set, saved, and more.



Diagnosis screen

File{F)  Amplifier{a)
PED LA & | A AlsrmResst A Alsm Histoey Clear

Frezent State
Alarm code  Alarm name
Mow  |BLALEE  Absolste Encoder Comm_ | QLP-OFF

The state at the tim_ Alarm generati_ |
2146288625 Disen

| Elapsed Time from Generstie. 00142100
Data ot the lime of slarm

D Symbol  Pacometer Name Vishoe t the time of__Undt A
APMON | Fresent position momitoe (Motor encoder) 1| Pulse
01 |GPMON  |Gommand positicn menitcr 0 mﬁl
02 |ABSPS Absohte Encoder PS Data Monitor(Motor encod | 0000000000008383  Pulse
03 |PMON Fosition deviation menitce 0 Pulse
04 [FMONI | Positon Command Puloe Freuency Moitor | 0 kPube/e
15 [VMON Velocity manitor 0| min-1 !
Alaem History
| Alemeo  Alrm name The state at the ti.. Alarm generati.
Lastl  |EGALEG  System Parsmeter Evor |DFINIT 240202967 |
Last2  |EGALEG  System Parameter Ervor |DFINIT M
Lastd  EGALES  System Parameter Emor |OFINIT 240044358 D
Lssth  [8SALES |Encoder bitiel Process | OFINIT 2125206834
LastS  |AALAI  Absokte Encoder Intem_|01P-OFF 2129602167 Dim
Lasth  |ORALDA | Functionsl safety modul_|OFINIT 2129601513 Dingnos
Last?  OAALDA | Fumetionsl safety modul_|OFINIT 229510591
Lasth | ATALAI |Absolute Encoder nter_|11P-OFF 2128110580 [

The current and previous 15 alarm occurrences can be checked.

Test run

File(E)
U alwas S bt
Sulect lhe operaton sl completing
@ M completing. * Alsrm of Test Pun Clase” iz selected
& A completing, " Alarm af Test Fun Close” iz not snlected

Heriilur
ALM Revove  Rewve  Tolimad -0t ot 50N 5-RDY
@ @ L @ @ @ @ 2
Torque menitor an [x) At pogition monit | <1 [Pulse]
Velociy menitor 0 min- 1] Opesation Count | 1
PG
FJOG P0G FJOG -
e
Ho  Drecton ekl Time s B Cest Y Pt T - b
s LN Rasmoun

[Lw]

3

[£] Limp seguerece Continuous Count
[#] Sartz from first item evenytime when continuous execution.
Uperalun

lazmecns] (imaite] Qe | [ O]

%r:i«ns  ushge of this function will operats & mokor Plate carmy cut after ensuring surrounding safety.
. ré i5 50mé ermar i the downkime of the pod Mionng conddtion and 1§ net & préecise Bing.

Simple test run of servo motor by issuing velocity commands
and position commands from a PC. (Position JOG in operation
shown in screen)

Measurement

Mctr Mol [PEABIABAET  [OfARGIl

i P 588 W

gl fingrreniron Frcmir Crmri
HI s 80 L) . . —— +

Operation Trace
Graphically displays servo motor’s speed, torque and internal
status.

ﬁueﬂlsne 4 Prev Alarm =% Next Alarm

Amplifier/Motor Model [FSIADZAZAMC [ RZAADEMDF

State of Alarm

[ Alarm code Alarm name The state at the ti- Alwm esnerating ti |
BUALEY Absohite Encodes Communication Eror | B1P-OFF 1145258525

Please chonse the situstion at the tims of the alsrm generating

(1) Esued during eparation.

E] Hide not relevant causes on selected situation.
A factor end comection measures:

Gause An wvestigation and mesiures
= Dafect in mtemal eircuit of -
.._I motcr(linsar) encoder. - Replece the serve motor(linesr encoder),
= Confrm proper ervundme of the amplifier,
- Check the shislding of the encoder cabbs.

3|~ Malfunction doe to noiss. - Add ferrite core o smilie countermessures aganst noise.

3 Motor(Linear) ercoer wERE WS . Gt wiing conditions and carect t i mroper.

Causes and corrective actions can be checked based on alarm
status.

Servo adjustment assist

' 3re | .

A R
By setting the mechanical conditions, easy servo adjustment is
available with the optimal tuning mode.

Systiem Anslysis(5]
1 c3 @ (A & W 1 Dats Massure & Anshysis Start 1] |
Mnav Aghlor Mokr Mocel TETAILIART [dolbeliba?
e
» Gar Margin B ] Ehfed el L] [dee]
= Phase Mg CITT R ] (7] (2]
97 Dhinplay Marker foal 1s
»
| e
v e
a1 14}
- L3
-m y
=4 b
-
ey W T ]
Frocumncyihiz]
el 180
1w
L]
Phae ¥
b H-\-\-"‘— —
=14 “‘“—-_.__\-
) W T 1L
Frogquncyli]

System Analysis
Analyzes servo system frequency characteristics.
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Connector to Connect Servo Amplifier

B Analog/Pulse input type

25to 100 A

Individual connectors

Connector no.

Description

Model no.

Manufacturer model no.

Manufacturer

CN1

For controller connection

AL-00385594

10150-3000PE and 10350-52A0-008

3M Japan Limited

EN1, EN2 For encoder connection AL-00632607 36210-0100PL and 36310-3200-008

CN4* To connect safety device AL-00718251-01 | 2040978-1 ,
(for short-circuiting) Tyco Electronics

i J G.K.

CN4 To connect safety device AL-00718252-01 | 2013595-3 apan
(for wiring)

CNA For main circuit power supPlY | 5| (00953863-01 | 03JFAT-SAXGDK-P15
connection

CNB To connect to servo motor AL-00953865-01 | 03JFAT-SAZGDK-P15

CNC For regenerative resistor AL-00953864-01 | 03JFAT-SAYGDK-P15

connection

Connector tool

For CNA, CNB, and CNC

AL-00953866-01

J-FAT-OT-P

CND

For control circuit power
supply connection

AL-00961843-01

04JFAT-SAGG-G-KK

J.S.T. Mfg. Co.,Ltd.

Connector tool

For CND

AL-00961844-01

J-FAT-OT(N)

CNE

For holding brake power
output

AL-00953867-01

02MJFAT-SAGF

Connector tool

For CNE

AL-00953868-01

MJFAT-OT

SF-CN1,
SF-CN2

To connect safety device
(Safety only)

AL-Y0012189-01

DFMC 0,5/10-ST-2,54

Phoenix Contact.K.K

* When CN4 is not wired, be sure to insert a safety device connector (for short-circuiting) to CN4 on the servo amplifier. This item is optional and not included with
an analog/pulse type amplifier.

Connector sets (For non-STO models)

Servo amolifier model no RS3CLICJAOLIAO RS3CLIC]A2[JA0
? : RS3CLILIA8LIAO RS3CLILIAALIAO
Built-in regenerative resistor Yes Yes

Connector set no.

AL-00723290 AL-00966991

AL-00966993 AL-00966995

CN1: For controller connection Yes Yes
c EN1: For encoder connection Yes Yes
X onnecto_rs EN2: For encoder connection No Yes
included in :
the set CNE: For holding brake power No Yes No Yes
output
Connector tool: For CNE No Yes No Yes
Remarks For fully-closed control systems

Connector sets (For STO models an

d Safety models)

Servo amolifier model no RS3CLICIA0CIAL] RS3CLILJA2[JA0
P : RS3CLILIASLIAL RS3CLICIAALIAO
Built-in regenerative resistor Yes Yes

Connector set no.

AL-00723159

AL-00967013 AL-00967015

AL-00967017

CN1: For controller connection Yes Yes
EN1: For encoder connection Yes Yes
EN2: For encoder connection No Yes
Connectors -
included in | CN4: To connect safety device Yes Yes
the set (for wiring)
CNE: For holding brake power No Yes No Yes
output
Connector tool: For CNE No Yes No Yes
Remarks For fully-closed control systems
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H Analog/Pulse input type
150 A, 300 A

Individual connectors

Connector no. Description Model no. Manufacturer model no. Manufacturer
CN1 For controller connection AL-00385594 10150-3000PE and 10350-52A0-008 L
- 3M Japan Limited

EN1, EN2 For encoder connection AL-00632607 36210-0100PL and 36310-3200-008
CN4* To connect safety device AL-00718251-01 | 2040978-1 ,

(for short-circuiting) Tyco Electronics

i J G.K.

CN4 To connect safety device AL-00718252-01 | 2013595-3 apan

(for wiring)
SF-CN1, To connect safety device ALY0012189-01 | DFMC 0,5/10-ST-2,54 Phoenix Contact.K.K
SF-CN2 (Safety only)

* When CN4 is not wired, be sure to insert a safety device connector (for short-circuiting) to CN4 on the servo amplifier. This item is optional and not included with

an analog/pulse type amplifier.

Connector sets (For non-STO models)

Servo ambplifier model no RS3CLIJA0LILI0 RS3CLILJA2[][]0

? : RS3CLILIA8LILI0 RS3CLILJAALILIO

Built-in regenerative resistor No No

Connector set no. AL-00723290 AL-00966993
Connectors | CN1: For controller connection Yes Yes

included in | EN1: For encoder connection Yes Yes

the set EN2: For encoder connection No Yes

Remarks For fully-closed control systems

Connector sets (For STO models an

d Safety models)

Servo amolifier model no RS3CLIJA0ICIM] RS3CLIJA2[]]
p : RS3cOIIASLILIC] RS3CIIAALICIC]
Built-in regenerative resistor No No
Connector set no. AL-00723159 AL-00967015
CN1: For controller connection Yes Yes
Connectors | EN1: For encoder connection Yes Yes
included in | EN2: For encoder connection No Yes
e se CN4: To connect safety device
. Yes Yes
(for wiring)
Remarks For fully-closed control systems
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Connector to Connect Servo Amplifier

H EtherCAT interface type

25to 100 A

Individual connectors

Connector no.

Description

Model no.

Manufacturer model no. ‘

Manufacturer

IN. OUT Ethernet Not available
! For controller connection Use a CAT5e standard-compliant shielded type modular plug (RJ-45).
EN1,EN2 For encoder connection AL-Y0012504-01 | 545991016 Molex Japan Co., Ltd.
. HONDA TSUSHIN
CN2 For general-purpose I/0 signal | AL-00842383 HDR-E26MSG1+ and HDR-E26LPH KOGYO CO., LTD
CN4* To connect safety device AL-00849548-02 | 1971153-2 _
(for short-circuiting) Tyco Electronics
i J G.K.
CN4 To connect safety device AL-00718252-01 | 2013595-3 apan
(for wiring)
CNA For main circuit power supply | A} 0953863-01 | 03JFAT-SAXGDK-P15
connection
CNB To connect to servo motor AL-00953865-01 | 03JFAT-SAZGDK-P15
CNC For regenerative resistor AL-00953864-01 | 03JFAT-SAYGDK-P15

connection

Connector tool

For CNA, CNB, and CNC

AL-00953866-01

J-FAT-OT-P

For control circuit power

CND . AL-00961843-01 | 04JFAT-SAGG-G-KK
supply connection

Connector tool | For CND AL-00961844-01 |J-FAT-OT(N)

CNE For holding brake power AL-00953867-01 | 02MJFAT-SAGF
OUtpUt

Connector tool | For CNE AL-00953868-01 | MJFAT-OT

J.S.T. Mfg. Co.,Ltd.

SF-CN1,
SF-CN2

To connect safety device
(Safety only)

AL-Y0012189-01

DFMC 0,5/10-ST-2,54

Phoenix Contact.K.K

* When CN4 is not wired, be sure to insert a safety device connector (for short-circuiting) to CN4 on the servo amplifier. One will be included with a servo amplifier.

Connector sets

Servo amplifier model no. RS3CLICJACIHALI

Built-in regenerative resistor Yes

Connector set no. AL-00977732 | AL-00977750 | AL-01002534 | AL-00977752 | AL-00977754 | AL-01002536
EN1: For encoder connection Yes Yes
EN2: For encoder connection No Yes

Connectors CNE: For holding brake power No Yes No No Yes No

h output

included

in the set Connector tool: For CNE No Yes No No Yes No
CN4: To connect safety device Yes Yes No Yes Ves No
(for wiring)
CN2: For general-purpose I/0 Yes Yes

Remarks For fully-closed control systems
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H EtherCAT interface type

150 A, 300 A
Individual connectors
Connector no. Description Model no. Manufacturer model no. ‘ Manufacturer
IN. OUT Ethernet Not available
' For controller connection Use a CAT5e standard-compliant shielded type modular plug (RJ-45).
EN1,EN2 For encoder connection AL-Y0012504-01 | 545991016 Molex Japan Co., Ltd.
. HONDA TSUSHIN
CN2 For general-purpose I/0 signal | AL-00842383 HDR-E26MSG1+ and HDR-E26LPH KOGYO CO., LTD
CN4* To connect safety device AL-00849548-02 | 19711532 ,
(for short-circuiting) Tyco Electronics
i J G.K.
CN4 To connect safety device AL-00718252-01 |2013595-3 apan
(for wiring)
SF-CN1, To connect safety device ALY0012189-01 | DFMC 0,5/10-ST-2,54 Phoenix Contact.K.K
SF-CN2 (Safety only)

* When CN4 is not wired, be sure to insert a safety device connector (for short-circuiting) to CN4 on the servo amplifier. One will be included with a servo amplifier.

Connector sets

Servo amplifier model no. RS3CLIOJAOHOO

Built-in regenerative resistor No

Connector set no. AL-00977732 AL-01002534 AL-00977752 AL-01002536
EN1: For encoder connection Yes Yes

Connectors | EN2: For encoder connection No Yes

included CN4: To connect safety device

in the set or ol Yes No Yes No
CN2: For general-purpose I/0 Yes Yes

Remarks For fully-closed control systems
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Servo Motor Power Cable

(1)

Red, white, black

(2)

Yellow, yellow

(3)

Green (ground)

(4)

A

(3)
Green (ground)

(1) Connect power line to the servo amplifier's connector CNB.

(2) Connect brake line to the servo amplifier's connector CNE.

For 100 mm sq. motors, power/brake cable

Motors:

R2CA10075F, R2CA10100F, R1CA10150V, R1CA10200V

(5)

Plug (straight), cable clamp

This item is also listed in the Power Connector to Connect Motor,

Electric Wire Size table in the next chapter.

Note: Only straight plugs are available for this cable.

Cables with angled plugs are not available.

For 130 mm sq. motors, power/brake cable

Motors:

R2CA13050D, R2CA13120R, R2CA13120F, R2CA13180H,
R2CA13200L, R2CA13200H, R1CA13300V

Cable length: L
(m)

Model no.

Power cable

Power/brake cable

Cable length: L
(m)

Model no.

Power cable

Power/brake cable

1 AL-00964811-01 AL-00964812-01 1 AL-00965739-01 AL-00965740-01
2 AL-00964811-02 AL-00964812-02 2 AL-00965739-02 AL-00965740-02
3 AL-00964811-03 AL-00964812-03 3 AL-00965739-03 AL-00965740-03
5 AL-00964811-05 AL-00964812-05 5 AL-00965739-05 AL-00965740-05
10 AL-00964811-10 AL-00964812-10 10 AL-00965739-10 AL-00965740-10
Model no. AL-00964811-[][] AL-00964812-[][] Model no. AL-00965739-[][] AL-00965740-[][]

Wire | AwG16 AWG16 Wire | awg16 AWG16
(1) Power |gauge (1) Power |gauge

Terminal | — - Terminal | — -

Wire Wire
(2) Brake |gauge AWG20 (2) Brake |gauge AWG20

Terminal | — — Terminal | — —

Wire Wire
(3) Ground |gauge AWG16 AWG16 (3] Ground | gauge AWG16 AWG16

Terminal [N2-M4 N2-M4 Terminal [N2-M4 N2-M4
(4) Cable diameter  |311.6 mm 211.6 mm (4) Cable diameter |@11.6 mm 311.6 mm

JL04V-6A20-15SE-EB-R

JL04V-6A20-15SE-EB-R

JL04V-6A24-11SE-EB-R

JL04V-6A24-11SE-EB-R

BIPluglClamp 1} 51 04-2022CK(14)-R |/ JLO4-2022CK (14)-R BIPluglClamp 1) 5 04-2428CK(17)-R |/ JLO4-2428CK(17)-R
Pin no. |Lead wire color] Signal name Pin no. |Lead wire color| Signal name Pin no. |Lead wire color| Signal name Pin no. |Lead wire color| Signal name

A Red U A Red U D Red U D Red V]

B White Vv B White \ E White \ E White \4

Connection C Black w C Black w Connection F Black w F Black w
D Green GND D Green GND G Green GND G Green GND
E Yellow Brake A Yellow Brake
F Yellow Brake B Yellow Brake
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(1)
Red, white, black

(2)

Yellow, yellow q

(4)

(3) (3)
Green (ground) Green (ground)

(1) Connect power line to the servo amplifier's connector CNB.
(2) Connect brake line to the servo amplifier's connector CNE.

For 130/180 mm sq. motors, power/brake cable
Motors: R2CA13180D, R2CA18350L

(5)

Plug (straight), cable clamp

This item is also listed in the Power Connector to Connect Motor,
Electric Wire Size table in the next chapter.
Note: Only straight plugs are available for this cable.

Cables with angled plugs are not available.

For 180 mm sq. motors, power/brake cable
Motors: R2CA18350D, R2CA18450H, R2CA18550R

Cable length: L| Model no. Cable length: L| Model no.
(m) Power cable Power/brake cable (m) Power cable Power/brake cable
1 AL-00965741-01 AL-00965742-01 1 AL-00965743-01 AL-00965744-01
2 AL-00965741-02 AL-00965742-02 2 AL-00965743-02 AL-00965744-02
3 AL-00965741-03 AL-00965742-03 3 AL-00965743-03 AL-00965744-03
5 AL-00965741-05 AL-00965742-05 5 AL-00965743-05 AL-00965744-05
10 AL-00965741-10 AL-00965742-10 10 AL-00965743-10 AL-00965744-10
Model no. AL-00965741-[][] AL-00965742-][] Model no. AL-00965743-[][] AL-00965744-[]]
Wire | A\wG14 AWG14 Wire | A\wg12 AWG12
(1) Power |gauge (1) Power |gauge
Terminal | — — Terminal | — —
Wire _ Wire _
(2) Brake  |gauge AWG20 @) Brake | gauge AWG20
Terminal | — — Terminal | — —
Wire Wire
(3) Ground |gauge avea AWGT4 (3) Ground |gauge AWG12 AWG12
Terminal [N2-M4 N2-M4 Terminal [N5.5-S4 N5.5-S4
(4) Cable diameter |@12.5 mm $12.5 mm (4) Cable diameter |@14 mm 314 mm
(5) Plug/Clam JL04V-6A24-11SE-EB-R |JL04V-6A24-11SE-EB-R (5) Plug/Clam JL04V-6A24-11SE-EB-R [JL04V-6A24-11SE-EB-R
giklamp /JL04-2428CK(17)-R |/ JL04-2428CK(17)-R gikiamp /JL04-2428CK(17)-R |/ JL04-2428CK(17)-R
Pin no. |Lead wire color| Signal name Pin no. |Lead wire color| Signal name Pin no. |Lead wire color| Signal name Pin no. |Lead wire color| Signal name
D Red [8) D Red U D Red U D Red 9]
E White Vv E White \ E White \4 E White \i
Connection F Black w F Black w Connection F Black w F Black w
G Green GND G Green GND G Green GND G Green GND
A Yellow Brake A Yellow Brake
B Yellow Brake B Yellow Brake
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Servo Motor Power Cable

Red, white, black

(4)

I ]

Green (ground)

(5)
Plug, clamp

For 180 mm sq. motors, power cable

Motors: R2CA18550H

(1

Red, white, black

(4)

Green (ground)

@

(5)
Plug, clamp

For 180 mm sq. motors, power/brake cable

Motors: R2CA18550H

Cable length: L (m)

Model no.

Power cable

Cable length: L (m)

Model no.

Power/brake cable

1 AL-00997919-01 1 AL-00997920-01
2 AL-00997919-02 2 AL-00997920-02
3 AL-00997919-03 3 AL-00997920-03
5 AL-00997919-05 5 AL-00997920-05
10 AL-00997919-10 10 AL-00997920-10
Model no. AL-00997919-[1[] Model no. AL-00997920-[1[]
Wire gauge |AWG10 Wire gauge |AWG10
(1) Power Terminal N5.5-5 (1) Power Terminal N5.5-5
Wire gauge |— Wire gauge |AWG20
(2) Brake Terminal — (2) Brake Terminal N1.25-4
Wire gauge |AWG10 Wire gauge |AWG10
(3) Ground Terminal N5.5-5 (3) Ground Terminal Nb5.5-5
(4) Cable diameter 315 mm (4) Cable diameter 315 mm

(5) Plug/Clamp

JL04V-6A24-11SE-EB-R
/ JL04-2428CK(17)-R

(5) Plug/Clamp

JL04V-6A24-11SE-EB-R
/ JL04-2428CK(17)-R

Connection

Pin no. Lead wire color | Signal name

D Red U
E White \
F Black w
G Green GND
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Connection

Pin no. Lead wire color | Signal name
D Red U
E White \%
F Black w
G Green GND
A Yellow Brake
B Yellow Brake




Red, white, black

(4)
Conduit

(3)

Green (ground)

(4)
Bushing )

Plug, socket

For 180/220 mm sq. motors, power cable

Motors: R2CA18750H, R2CA2211KB, R2CA2215KY,
R1CA18550H, R1CA18750L, R1CA1811KR, R1CA1815KB

(1
Red, white, black

(3)

OO O

(2)
Green (ground)

For 220/275 mm sq. motors, power cable

Motors: R2CA2220KV, R2CA2830KV, R1CA2220KV

Cable | the L (m) Model no. Cable | the L (m) Model no.
able fength: L im Power cable able fength: - Im Power/brake cable
1 AL-00997921-01 1 AL-00999240-01
2 AL-00997921-02 2 AL-00999240-02
3 AL-00997921-03 3 AL-00999240-03
5 AL-00997921-05 5 AL-00999240-05
10 AL-00997921-10 10 AL-00999240-10
Model no. AL-00997921-[][] Model no. AL-00999240-[][]
Wire gauge |AWGS8 Wire gauge |AWG 5, 6 equivalent
(1) Power Terminal R8-5 (1) Power Terminal R14-5
Wire gauge |AWGS8 Wire gauge |AWG 5, 6 equivalent
(2) Ground [ inal  |R8-5 (2) Ground [ inal  |R14-5
(3) Cable diameter 317 mm (3) Cable diameter 319 mm
(4) Plug/Clamp/Conduit/ |JL04V-6A32-17SE-EB-R/N2KM2532/ Lezeluimcsler || Shemel aeme
Bushing NS25/N2HBI2519 Red u
Connection White v
Lead wire color | Signal name Black w
Red V] Green GND

Connection

White

\

Black

w

3
olo|w|>|2
°

Green

GND
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Power Connector to Connect Motor, Electric Wire Size

Manufacturer: Japan Aviation Electronics Industry, Limited

The connectors listed below are single items. Note that cables are not included.

For power standard specification

For power waterproofing specification
TUV standard plug

For brake standard specification waterproof
specification TUV standard plug

F'Iange Motor model (1) Plug (manufacturer model no.) (1) Plug (manufacturer model no.) (1) Plug (manufacturer model no.)
size 8, (2) Cable clamp (manufacturer model no.) (2) Cable clamp (manufacturer model no.) (2) Cable clamp (manufacturer model no.)
(mm) (3) Plug + cable clamp (SANYO DENKI part numbers) | (3) Plug + cable clamp (SANYO DENKI part numbers) | (3) Plug + cable clamp (SANYO DENKI part numbers)
Straight Angle Straight Angle Straight Angle
R2CA10075F | (1) N/MS3106B20-15S (1) N/MS3108B20-15S (1) JLO4V-6A20-15SE-EB-R | (1) JLOAV-8A20-15SE-EBH-R
100 sq. (2) N/MS3057-12A (2) N/MS3057-12A (2) JL04-2220CK(14)-R (2) JL04-2220CK(14)-R Same part number as for power
R2CA10100F | (3) MS06B20-155-12 (3) MS08B20-155-12 (3) 332706X5 (3) 332707X5
R2CA13050D
R2CA13120R
R2CA13120F
(1) N/MS3106B24-11S (1) N/MS3108B24-11S (1) JLO4V-6A24-11SE-EB-R (1) JLO4V-8A24-11SE-EBH-R
130sg. |R2CA13180H | (2) N/MS3057-16A (2) N/MS3057-16A (2) JLO4-2428CK(17)-R (2) JLO4-2428CK(17)-R Same part number as for power
(3) MS06B24-11S-16 (3) MS08B24-11S-16 (3) 332706X10 (3) 332707X10
R2CA13180D
R2CA13200L
R2CA13200H
R2CA18350L
R2CA18350D
(1) N/MS3106B24-11S (1) N/MS3108B24-11S (1) JLO4V-6A24-11SE-EB-R (1) JLO4V-8A24-11SE-EBH-R
R2CA18450H | (2) N/MS3057-16A (2) N/MS3057-16A (2) JLO4-2428CK(17)-R (2) JLO4-2428CK(17)-R Same part number as for power
180 sq. (3) MS06B24-11S-16 (3) MS08B24-11S-16 (3) 332706X10 (3) 332707X10
R2CA18550R
R2CA18550H
R2CA18750H
(1) N/MS3106B32-17S (1) N/MS3108B32-17S (1) JLO4V-6A32-17SE-R
R2CA2211KB | (2) N/MS3057-20A (2) N/MS3057-20A (Conduit) - (1) JLO4V-BAT0SL-3SE-EB-R | (1) JLO4V-8A10SL-3SE-EBH-R
(3) MS06B32-17S-20 (3) MS08B32-17S-20 (3) JLO4V-6A32-17SE (2) JL04-1012CK(05)-R (2) JL04-1012CK(05)-R
220sqg. |R2CA2215KV (3) 332706X1 (3) 332707X1
R2CA2220KV Terminal block; therefore, plug is not necessary
275sq. |R2CA2830KV Terminal block; therefore, plug is not necessary
R1CA10150V | (1) N/MS3106B20-15S (1) N/MS3108B20-15S (1) JLO4V-6A20-15SE-EB-R | (1) JLOAV-8A20-15SE-EBH-R
100sq. 1 (2) N/MS3057-12A (2) N/MS3057-12A (2) JL04-2220CK(14)-R (2) JL04-2220CK(14)-R Same part number as for power
R1CA10200V | (3) MS06B20-155-12 (3) MS08B20-155-12 (3) 332706X5 (3) 332707X5
(1) N/MS3106B24-11S (1) JLO4V-8A24-11SE-EBH-R | (1) JLO4V-6A24-11SE-EB-R (1) JLO4V-8A24-11SE-EBH-R
130sg. |R1CA13300V | (2) N/MS3057-16A (2) JLO4-2428CK(17)-R (2) JLO4-2428CK(17)-R (2) JLO4-2428CK(17)-R Same part number as for power
(3) MS06B24-11S-16 (3) 332707X10 (3) 332706X10 (3) 332707X10
R1CA18550H
R1CA18750L | (1) N/MS3106B32-17S (1) N/MS3108B32-17S (1) JLO4V-6A32-17SE-R (1) JLO4V-6A10SL-3SE-EB-R | (1) JLOAV-8A10SL-3SE-EBH-R
180 sq. (2) N/MS3057-20A (2) N/MS3057-20A (Conduit) - (2) JLO4-1012CK(05)-R (2) JLO4-1012CK(05)-R
R1CA1811KR | (3) MS06B32-17S-20 (3) MS08B32-17S-20 (3) JLO4V-6A32-17SE (3) 332706X1 (3) 332707X1
R1CA1815KB
220sq. |R1CA2220KV Terminal block; therefore, plug is not necessary -

- See the catalogs and instruction manuals of the connector manufacturer (Japan Aviation Electronics Industry, Limited) for how to handle the items and precautions.
- Conduit is not provided.
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Manufacturer: Japan Aviation Electronics Industry, Limited

. Recommended motor| Wire size of main
Flange | votor model | Pin layout symbol AEIEElE D power wire size power supply
size no. amplifier | v w, GND) (R, S, T, GND)
(mm) capacity
U phase |V phase |W phase |[Ground Brake mm? AWG No. | mm? AWG No.
R2CA10075F 25A 1.25 #16 1.25 #16
100 sq. A B C D E, F
R2CA10100F 50 A 2 #14 2 #14
R2CA13050D
25A 1.25 #16 1.25 #16
R2CA13120R
R2CA13120F 50 A 2 #14 2 #14
130 sq. R2CA13180H |D E F G, H A, B 25 A 1.25 #16 1.25 #16
R2CA13180D 50 A 2 #14 2 #14
R2CA13200L 25 A 1.25 #16 1.25 #16
R2CA13200H
50 A 2 #14 2 #14
R2CA18350L
R2CA18350D
180 s R2CA18450H | D E F G, H A, B 100 A 3.5 #12 2 #14
9 [R2cA18550R
R2CA18550H 5.5 #10
R2CA18750H
150 A 5.5 #10
R2CA2211KB | A B C D A, B* 8 #8
220 sq. R2CA2215KV
R2CA2220KV | Terminal block A, B*
. 300 A 14 #6 14 #6
275 sq. R2CA2830KV | Terminal block
R1CA10150V 25 A 1.25 #16 1.25 #16
100 sq. A B C D E, F
R1CA10200V 50 A 2 #14 2 #14
130 sq. R1CA13300V |D E F G, H A, B 50 A 2 #14 2 #14
R1CA18550H
180 s R1CAT8750L A B C D A, B* 150 A 8 #8 5.5 #10
9 [Rica1811KR ' :
R1CA1815KB
220 sq. R1CA2220KV | Terminal block = 300 A 14 #6 14 #6
* The brake connector is separated.
Plug for power and brake (angle)
Cable clamp for power and brake —— Cable
Cable 1 S Cable clamp for power and brake

Plug for power and brake (straight)

Combination plug for encoder (straight) 4%
Combination plug for encoder (angle) % @7 Receptacle for power and brake

Encoder receptacle

=
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Encoder Connector

The connectors listed below are single items. Note that cables are not included.

Combination plug for encoder Encoder receptacle | Applicable cable

(with rubber bushing) model number diameter (bushing | Pin Layout Symbol Remarks
Straight Angle (motor side) color phase)
JN2DS10SL1-R |JN2FS10SL1-R #5.7 to 7.3 mm
(Black)
JN2DS10SL2-R | JN2FS10SL2-R | JN2AST10ML2-R $6.5t0 8.0 mm See the encoder wiring Japan Aviation Electronics
(Gray) diagram for each servo Industry, Limited
JN2DS10SL3-R | JN2FS10SL3-R #3.510 5.0 mm amplifier.
(Brick)
5557-10R 5559-10P - Molex Japan Co., Ltd.

Select the correct plug and contact for the cable size to use. Our ordering numbers are the same as the manufacturer part numbers.

Applicable contact for encoder plug*"2

Applicable contact
Contact size Category o Remarks

Socket contact model no. | Applicable wire size
JN1-22-20S-R-PKG100 AWG #20
#22 Manual crimp tool type *3.41 JN1-22-22S-PKG100 AWG #21 to #25 __]apan Aviation Electronics
JN1-22-26S-PKG100 AWG #26 to #28 Industry, Limited
Solder type JN1-22-22F-PKG100 AWG #20
. 5556 T2L
#28 Manual crimp tool type *34 AWG #22 to #28 Molex Japan Co., Ltd.
5556GS2

*1 Select the correct plug and contact for the cable size to use. Our ordering numbers are the same as the manufacturer part numbers.
*2 When removing an inserted contact, use a removal tool. Use a commercially available one.

*3 For part numbers of manual crimp tools, see the instruction manuals issued by the connector manufacturer.

*4 For semi-automatic crimp tools, purchase from the respective manufacturers.

For precautions or how to handle connectors and contacts, refer to the catalogs and instruction manuals of the respective manufacturers.
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Cable

Il Servo motor encoder cable

Motor: Not R2CA2830KV

Cable length: L (m)

Model no.

L)Y

1 AL-00937694-01 E
2 AL-00937694-02 Pin no. | Lead wire color| Signal name = Lead wire color| Signal name
i - 1 Brown ES+ L 1 Red 5V
2 BI ES- 2 Black oV
3 AL-00937694-03 4 Purl:)ele EBAT- 7 Br::un ES+
8 Green EBAT+ 8 Blue ES-
5 AL-00937694-05 9 Red 5V 9 Green EBAT-
10 Black oV 10 Purple EBAT+
10 AL-00937694-10 0| ek | OV
Type Connector model no. Remarks Note: Only straight plugs are available for

Motor side connector

Straight plug: JN2DS10SL2-R
Contact: JN1-22-22F-PKG100

Japan Aviation Electronics

Industry, Limited

Amplifier side connector

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

3M Japan Limited

Motor: R2CA2830KV

Cable length: L (m)

Model no.

1

AL-00999243-01

this cable.

Cables with angled plugs are not

available.

62

(26.7)

2 AL-00999243-02

3 AL-00999243-03 L
5 AL-00999243-05

10 AL-00999243-10

Type Connector model no. Remarks

Motor side connector

Connector not processed

Amplifier side connector

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

3M Japan Limited

B USB communication cable for setup software

PC communication cable for setup software

Cable length: L (m)

Model no.

1.0

AL-00896515-01

2.0

AL-00896515-02

Pin no. |Lead wire color| Signal name
1 Red 5V
2 Black oV
7 Brown ES+
8 Blue ES-
9 Green EBAT+
10 Purple EBAT-

Note: A cable with a plug on the motor side
needs to be prepared by the customer.

PC side (USB type A)

Specifications and external drawings may be changed without prior notice.

Servo amplifier side (USB mini B)

B Communication cable between amplifiers for tandem operation

Connects between amplifiers for tandem operation. (CN5&CNb)

Cable length: L (m)

Model no.

0.2

AL-00911582-01

3.0

AL-00911582-02

NO.8

38

NO.8  NO.1 T
=]

Note: Dedicated for Analog/Pulse type amplifiers. Cannot be used with EtherCAT amplifiers.

H(==3

NO.1
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Cable

l Servo motor cooling fan power cable
Motors: R1CA18550H, R1CA18750L, R1CA1811KR, R1CA1815KB, R1CA2220KV

Cable length: L (m)

Model no.

Power cable

D)

1 AL-00997923-01 White, white @
AWG20 §

2 AL-00997923-02 _ |

3 AL-00997923-03

5 AL-00997923-05

10 AL-00997923-10

Type Connector model no. Remarks

Motor side connector

Plug: N/MS3106B10SL-4S
Clamp: N/MS3057-4A

Japan Aviation Electronics Industry, Limited

Motor: R2CA2830KV

Cable length: L (m)

Model no.

Power cable

1 AL-00999241-01 =
2 AL-00999241-02 °
3 AL-00999241-03

5 AL-00999241-05

10 AL-00999241-10

Type Connector model no. Remarks

Motor side crimp terminal

Both end terminals not crimped

Hl Servo motor brake cable
Motors: R2CA18750H, R2CA2211KB, R2CA2215KV, R2CA2220KV
R1CA18550H, R1CA18750L
R1CA1811KR, R1CA1815KB

Cable length: L (m)

Model no.

Power cable

1 AL-00918630-01 5
| | ]
2 AL-00918630-02 H— - _'_Q-C?%
3 AL-00918630-03 g 12047
5 AL-00918630-05 —
Straight plug by JAE: JLO4V-6A10SL-3SE-EB-R
10 AL-00918630-10 Cable clamp: JL04-1012CK(05)-R
Type Connector model no. Remarks

Motor side connector

Plug: JLO4V-6A10SL-3SE-EB-R
Clamp: JL04-1012CK(05)-R

Japan Aviation Electronics Industry, Limited

Motor: R2CA2830KV

Cable length: L (m)

Model no.

Power cable

(e
[

N1.25-4
by JST

White, white
AWG20

1 AL-00999239-01 s
2 AL-00999239-02 g
3 AL-00999239-03 Terminal by JST: N1.25-4 —

5 AL-00999239-05

10 AL-00999239-10

Type Connector model no. Remarks

Motor side crimp terminal

Motor side terminal not crimped
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B Servo motor cooling fan thermostat cable

Motor: R2CA2830KV

Cable length: L (m)

Model no.

Power cable

)

1 AL-00999242-01 1254
2 AL-00999242-02

3 AL-00999242-03

5 AL-00999242-05

10 AL-00999242-10

Type Connector model no. Remarks

Motor side connector

Motor side terminal not crimped

(@5.0)
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Analog Monitor

This is an analog monitor that can display velocity waveforms on an oscilloscope for the purpose of system
tuning or maintenance.

Name Model no.
Q-MON-3
AL-00690525-01

2) Dedicated cable (AL-00690525-01)

Description

Monitor box body
2 dedicated cables

1 dedicated cable

1) Monitor box

2) Dedicated cable
1) Monitor box (Q-MON-3)

65 |

J— _ Monitor box side 2000 Servo amplifier side
'17 () ] Brown [0 20 20 20 | Black
1BEEIA 1 [ 2
- 2B 2A ) 3 4
TR ]
- i Ll Lol i *1 Dedicated cables per above 2) (AL-00690525-01) are included
o T i LEFT RIGHT i with the monitor box (Q-MON-3).
! ! *2 Power is supplied from the servo amplifier.
M1M2 DM GND GND DMM2 M1
}

External Regenerative Resistor

250 2-94.5
234 =‘1 8 Ground mark
Qﬂ'll _
: 2_M3.‘.‘ <)
— = - - 9 3|8
! =0
R
Lead wire AWG24 0.2 mm?, White 3
700
v)s T o
cool T 7 ®
‘ Solderless terminal (for M5)
Mass: 1.4 kg Lead wire AWG14 2 mm, White
Model no. Rated power [PR] Resistance Detected tem;.)(.aratfjre of thermostat
(Contact specifications)
REGIST-500CW80B 500 W 80Q 100°C £5°C (contact b)
REGIST-500CW40B 500 W 40 Q 100°C £5°C (contact b)
REGIST-500CW20B 500 W 200 100°C £5°C (contact b)
REGIST-500CW14B 500 W 14 Q 100°C £5°C (contact b)
REGIST-500CW7B 500 W 7Q 100°C +5°C (contact b)

Front Mounting Brackets

This is a pair of metal brackets for mounting a 25 A servo amplifier on the front face (the face with connectors).
50 and 100 A models can be mounted on the front face too by removing the attached back-mounting brackets
from the amplifier and using them for front-mounting.

Applicable servo amplifiers

Model no.

Set contents

25 A (RS3C02)

AL-00962547-01

Top/bottom mounting brackets: 1 each
Clamping screws: 6

Top and bottom mounting brackets are identical
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Servo Motor Capacity Selection (Rotary Motor)

This is a method of calculating the required capacity of servo motors from the mechanical specifications.
Here we have introduced the basic selection procedure focusing on a ball screw (flat) mechanism.

Selection procedure

1. Creation of operation patterns

Create the operation patterns.

2. Calculation of conversion of motor shaft moment of load
inertia J,

Calculate the moment of load inertia from the machine
configuration.

3. Calculation of load torque T, for motor shaft conversion

Calculate the load torque from the machine configuration.

4. Provisional selection of servo motor capacity

Provisionally select a motor in which the load moment of
inertia (J,) is 10 times or less than the rotor moment of inertia
(J,,) of servo motor, while the load torque (T,) is 80% or less
(T, x 0.8) of rated torque of motor (T,).

J <dyx10

T, <T.x0.8

5. Calculation of acceleration/deceleration torque

Calculate the required acceleration/deceleration torque from
the operation patterns.

6. Calculation of effective torque

Calculate the effective torque from the torque patterns.

7. Judgment

Determine whether the acceleration and deceleration torque
(T, T,) are 80% (T, x 0.8) or less than the peak stall torque (T )
of the servo motor; and the effective torque (Trms) is 80% (T,
x 0.8) or less than the rated torque (T,) of the servo motor.

T, STpx 0.8

T, STpx 0.8

Trms <T, x 0.8
Ifthe judgment results cannot be applied in the aforementioned
equation, reconsider the servo motor capacity, for example
increasing the capacity.

8. Calculation of regenerative power

Calculate the regenerative power and select an external
regenerative resistor if necessary.

1. Creation of operation patterns

First, determine the equipment mechanism, dimensions of all
parts, positioning amount, positioning time, gear ratio, etc. An
operation pattern is the determined driving force plotted on the
speed/time axis.

Speed [min™]

N2 f-----

N1 Time [s]
ta tr tb

tc ts

ta = Acceleration time [s]

tb = Deceleration time [s]

tr = Constant speed-time [s]
ts = Downtime [s]
t=1cycle [s]

2. Calculation of conversion of motor shaft moment of load inertia J;

Load moment of inertia is the quantity showing inertia of a
rotating object.

Given below is the calculation method used in case of ball screw
(flat) mechanism.

H Ball screw moment of inertia

1 2 mXpXD*XL
W= (G g e

G: Gear ratio

0: Ball screw specific gravity [kg/m?] [Iron: 7.8 x 10°]
D: Ball screw diameter [m]

L: Ball screw length [m]

opIng

(7
w
]
=
o
E

Bl Work + table moment of inertia

1 2 p 2
Jio= (E) X W X (;) [kg-m?]

G: Gear ratio
W: Work + table mass [kg]
P: Ball screw pitch [m]

H Conversion of motor shaft moment of load inertia.
JL:JL1-'-JL2

* Moments of inertia of reducer and coupling are assumed to be

negligible and have therefore been omitted.
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Selection Guide

Servo Motor Capacity Selection (Rotary Motor)

3. Calculation of load torque T, for motor shaft conversion

Load torque is the power generated from the friction of the
driving part or from the gravity that is converted on the motor
shaft. When activated, this torque always acts as the load.

Given below is the calculation method used in the case of a ball
screw (flat) mechanism.

(F+uw) P 1
T=—— X — X — X 9.8 [Nm]
n 2m G

F: External force [kg]

n: Machine efficiency

y: Coefficient of friction
W: Work + table mass [kg]
P: Ball screw lead [m]

G: Gear ratio

4. Provisional selection of servo motor capacity

Provisionally select the motors that apply to the following 2 conditions.
Load moment of inertia (JL) calculated in step 2 is 10 times or
less than the rotor moment of inertia (J,,) of servo motor

J sJdyx 10
Load torque (T ) calculated in step 3 is 80% or less (T, x 0.8) of
rated torque (T;;) of servo motor

T, <T;x0.8

5. Calculation of acceleration/deceleration torque

Acceleration/deceleration torque is necessary for accelerating
and decelerating the motor and load.

B Method of obtaining acceleration torque (T,)

21 (N2—N1) X (JL+JIwm)
Ta= 2 + To [N-m]
60Xta

N,: Servo motor rotary speed after acceleration [min”]

N,: Servo motor rotary speed before acceleration [min~']

J;: Conversion of motor shaft moment of load inertia [kg-m?]
Jy: Conversion of servo motor moment of rotor inertia [kg-m?]
T,: Calculation of load torque for motor shaft conversion [N-m]
ta: Acceleration time [s]

H Method of obtaining deceleration torque (T,)

2 (N2—N1) X (Ui+JIm)
Tp= — Tu [N-m]
60 Xtb

N,: Servo motor rotary speed before deceleration [min”]

N,: Servo motor rotary speed after deceleration [min™]

J.: Conversion of motor shaft moment of load inertia [kg-m?]
Jy: Conversion of servo motor moment of rotor inertia [kg-m?]
T,: Calculation of load torque for motor shaft conversion [N-m]
tb: Deceleration time [s]

6. Calculation of effective torque

Effective torque is the value per unit time obtained from root mean
square of load torque / acceleration torque / deceleration torque .

v (Txta) + (Ti2xtr) + (T2 Xtb)
Trms=
t

[N-m]
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7. Judgment

Our company'’s judgment criteria are as follows.
- Load torque load factorT < T, x 0.8
(Load torque is 80% or less of rated torque)

- Acceleration torque load factorT < T, x 0.8
(Acceleration torque is 80% or less of peak stall torque)
T,: Peak stall torque

- Deceleration torque load factor T, < T, x 0.8
(Deceleration torque is 80% or less of peak torque at stall)
T,: Peak stall torque

- Effective torque load factor Trms < T, x 0.8
(Effective torque is 80% less than rated torque)

* Moment of inertia ratio J, <J,, x 10
(Load moment of inertia is 10 times or less than the rotor
moment of inertia of motor)

Rise in motor temperature can be suppressed by keeping a large
margin in torque load factor. The moment of inertia ratio can be
controlled at 10 times or more, for example, by slowly rotating the
table mechanism. Testing with an actual machine is recommended.

8. Calculation of regenerative power

Calculate the regenerative efficient power (PM) to determine the
regenerative resistor to be used. From the calculation results,
determine whether a built-in regenerative resistor can be used.

M Method of obtaining regenerative efficient power (PM) of horizontal drive shaft
Derive the regenerative energy.

1 Tb To )
EM =Ehb=—XN X3 X Keg X —Xtbh— |— X3 XRg Xtb
2 KT KT

EM: Regenerative energy in case of horizontal drive shaft [J]
Ehb: Regenerative energy during deceleration [J]

Keg: Induced voltage constant [Vrms/min-'] (motor constant)
KT:Torque constant [N-m/Arms] (motor constant)

N: Motor rotary speed [min']

Rg: Armature resistance [Q] (motor constant)

tb: Deceleration time [s]

T,: Deceleration torque [N-m]

Derive the regenerative efficient power from regenerative energy.

PM: Regenerative efficient power [W]
EM: Regenerative energy [J]
t: Cycle time [s]

M Selection of regenerative resistor

Select a regenerative resistor that meets the following conditions.

* In case of servo amplifiers with a built-in regenerative resistor:
Permissible regenerative power [PR] that is less than efficient
regenerative power [PM] and can be used with built-in
regenerative resistors

* In case of external regenerative resistor:
Permissible regenerative power [PRO] that is less than efficient
regenerative power [PM] and can be used with external
regenerative resistors

Note that we have servo amplifier models both with and without

built-in regenerative resistors for absorbing regenerative power.

Select the model accordingly.



Selection Data for Each Mechanism

Typical examples of mechanisms and items that require selection are shown below. Provide this information when
placing an order.

Ball screw Rack & pinion
Work l=— External force External force
| Table | Rack
b Pinion
[ Hi= i
o
External force F ‘ N ‘ External force F ‘ N ‘
W: Work + table mass w ‘ kg ‘ Work + rack mass w ‘ kg ‘
Ball screw diameter D ‘ m ‘ Pinion diameter D ‘ m ‘
Ball screw length L ‘ m ‘ Pinion thickness L ‘ m ‘
Ball screw lead P ‘ m ‘ Pinion material specific gravity 0 ‘ kg/m? ‘
Ball screw material specific gravity 0 ‘ kg/m3 ‘ Coefficient of friction p ‘ ‘
Coefficient of friction v ‘ ‘ Gear ratio * G ‘ ‘
Gear ratio * G ‘ ‘ Machine efficiency n ‘ ‘
Machine efficiency n ‘ ‘
Belt drive Roll feed
L
o] —F
Timing belt m_@/
o]
External force F ‘ N ‘ Sheet tension F ‘ N ‘
Work + belt mass w ‘ kg ‘ Roll diameter D ‘ m ‘
Pulley diameter D | m \ Roll width L m ]
Pulley width L ‘ m ‘ Roll material specific gravity 0 ‘ kg/m? ‘
Pulley material specific gravity o ‘ kg/m? ‘ Roll moment of inertia J ‘ kg-m? ‘
Pulley moment of inertia J ‘ kg-m? ‘ Gear ratio * G ‘ ‘
Gear ratio * G ‘ ‘ Machine efficiency n ‘ ‘
Machine efficiency n ‘ ‘
.
Rotary table ® gl
Dt
Dh
Table mass W kg \ * Derivation of gear ratio (G)
Table diameter Dt ‘ m ‘ G2
Table support diameter Dh ‘ m ‘ Ball scrow
Table moment of inertia J ‘ kg-m? ‘
Support part coefficient of friction u ‘ ‘
Gear ratio * G ‘ ‘
Machine efficiency n ‘ ‘ Ge Ball screw gear teeth (G2)
Motor gear teeth (G1)
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Motor Protection Rating

Protection rating

SANYO DENKI servo motor protection ratings are determined in accordance with IEC Standard (IEC 60529, IEC
60034-5) and JIS Standard (JIS C 0920, JIS C 4034-5)

IP65

Code character —I

(Ingress Protection)

First digit

(A number from 0 to 6 or the letter X)

Second digit

The protection rating (IP code), is defined by IEC (International
Electrotechnical Commission) 60529 "DEGREES OF PROTECTION

(A number from 0 to 8 or the letter X)

PROVIDED BY ENCLOSURES (IP Code)."
Note: IEC 60529

0

A WN

6

No protection

Protection against solid objects > 50 mm
Protection against solid objects > 12.56 mm
Protection against solid objects > 2.5 mm

Protection against solid objects > 1 mm

Protection against a level of dust that
could hinder operation or impair safety

Complete protection against dust

A spherical 50 mm diameter solid probe shall not completely penetrate
A spherical 12.56 mm diameter solid probe shall not completely penetrate
A spherical 2.5 mm diameter solid probe shall not penetrate at all

A spherical 1 mm diameter solid probe shall not penetrate at all

Although it is impossible to completely prevent the penetration of dust, there
should be no intrusion of an amount of dust that could impede the prescribed
operation and safety of the electrical equipment

Completely protected against dust

0

No protection

Protected against vertically falling drops
of water

Protected against vertically falling drops
of water even if inclined up to 15°

Protected against spraying water

Protected against splashing water

Protected against water jets

Protected against powerful water jets

Protected against temporary immersion
in water

Protected against submersion in water

Vertically dripping water shall have no harmful effect.

Vertically dripping water shall have no harmful effect when the enclosure is tilted
at an angle up to 15° from its normal position.

Water falling as a spray at any angle up to 60° from the vertical shall have no
harmful effect.

Water splashing against the enclosure from any direction shall have no harmful
effect.

Water projected by a nozzle against enclosure from any direction shall have no
harmful effects.

Water projected in powerful jets against the enclosure from any direction shall
have no harmful effects.

Ingress of water in harmful quantity shall not be possible when the enclosure is
immersed in water under defined conditions of pressure and time.

The equipment is suitable for continuous immersion in water under conditions
which negotiated with stakeholders. The test conditions are expected to be greater
than the requirements for IPx7, and other environmental effects may be added.

- According to the standard, "the liquid used for the test is to be fresh water," and liquids other than water such as oil are not included in
the test conditions.
Separate evaluation is necessary when used in environments where machine tool cutting oil is present.

Our servo motors have a proven track record for machine tool applications, and we can respond with options, so please contact us as

necessary.

- For the second digit, values of 6 and under indicate compliance with all lower conditions, however when the second digit is 7 it does not
indicate protection against jets (indicated by a second digit of 5 or 6)
Select a protection rating suitable for your environment.
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Safety Precautions

The products in this catalog are designed to be used with general industrial devices.
Pay sufficient attention to the following:

+Read the Instruction Manual carefully prior to installation, assembly, or operation for the correct usage. The Instruction Manual is
available for download from our website.

- Refrain from modifying or processing the product in any way.

- Contact your point of sale or specialized service provider for installation or maintenance services of the product.

- Consult with us when using the product for the following uses, as these require special considerations for operations, maintenance,
and management such as redundancy and emergency power generators.

@ Use in medical equipment or other devices that may directly affect people’s lives or cause bodily injury

@ Use in transportation systems or transport-related equipment such as trains or elevators, that may affect people’s lives or
cause bodily injury

© Use in computer systems that may have a major impact on society or on the public

O Use in other devices that have a significant impact on human safety or on maintaining public operations

- Consult with us when using the product in an environment where vibrations occur, such as in a moving vehicle or during

transportation.
- Use the product only after becoming thoroughly proficient with relevant product knowledge, safety information, and precautions.

Warning Labels on Products

Products bear the following Warning Labels to indicate the situations as below, depending on the model.

This label is attached in the vicinity of high-voltage portions such as charging or cover-protected parts, to indicate
locations with risk of electric shock.

e i1 This label is attached in the vicinity of grounding terminals to indicate that grounding is required.
arsuncng
techniques.

Safety Ranks of the Cautions

The following five safety symbols are used in the manual.

A DANGER Indicates immediate hazards that will cause severe bodily injury or death as a result of failure to follow the
instructions.

AWARN|NG Indicates hazards that could cause severe bodily injury or death as a result of failure to follow the instructions.

Indicates possible hazards that could cause moderate bodily injury or only property damage as a result of failure
CAUTION . :
to follow the instructions.

Note that even items with the A\caution symbol could potentially lead to serious outcomes, depending on the situation.
They all indicate important situations, so be sure to observe them.

®PROH|B|TED Indicates actions that must not be taken.

0 MANDATORY Indicates actions that must be taken.
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AWARNING

Precautions on Use

Do not use the product in explosive environments. Failure to follow this
may cause injury or fire.

Do not work on wiring, maintenance servicing, or inspection with the
power on. After turning off the power, wait at least 15 minutes and confirm
extinction of CHARGE-LED for the main circuit power supply, and then start
working. Failure to follow this may cause electric shock or product damage.
Make sure to ground protective grounding terminals of servo amplifiers to
equipment or control board. The grounding terminals of servo motors must
be connected to protective grounding terminals of servo amplifiers. Failure
to follow this may cause electrical shock.

Never touch inside of servo amplifiers with hands. Electrical shock may
result.

Do not damage, apply excessive stresses, put heavy things on, or tuck
down cables. Failure to follow this may cause electrical shock.

Never touch the rotating part of servo motors during operation. Failure to
follow this may cause injury.

ACAUTION

17

18.

20.

21.

22.

23.

24.
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Precautions on Use

Use servo amplifiers and servo motors in specified combinations. Failure to
follow this may cause fire or product malfunctions.

Only technically qualified personnel should transport, install, wire, operate,
or perform maintenance and inspection on the product. Failure to follow
this may cause electric shock, injury, or fire.

Never install the product in a location exposed to water, in a corrosive
or flammable gas atmosphere, or in the vicinity of flammable materials.
Failure to follow this may cause fire or product malfunctions.

Be careful of the high temperatures generated by the servo amplifier/motor
and the peripherals. Failure to follow this may cause burns.

Never touch regenerative resistors, servo motors, and the radiation fin of
servo amplifiers as such equipment reach high temperatures in operation
and remain hot for a while after the power is turned off. Failure to follow
this may cause burns.

When designing a safety system that utilizes Safe Torque Off function,
it must be designed by individuals who have specialized knowledge on
relevant safety standards after reading and understanding the descriptions
of the Instruction Manual. Failure to follow this may cause injury or product
failures.

Be sure to read the Instruction Manual in advance, and follow the
instructions when performing installation, operation, maintenance, and
inspection work. Failure to follow this may cause electric shock, injury, or
fire.

Do not use servo amplifiers and servo motors outside their specified
operating ranges. Failure to follow this may cause electric shock, injury, or
product damage.

For use in high inertial moment or high-speed applications that require
high regenerative power that excesses the capability of the wires in the
regenerative resistor, consult us.

Transportation
When transporting, do not hold the cables, servo motor shafts, or detector
parts. Failure to follow this may cause product damage or injury.
Handle the product with care during transportation to prevent it from
dropping or falling. Failure to follow this may cause injury.

Installation

Do not stand on the product or place heavy objects on top of it. Failure to
follow this may cause injury.
Make sure that the mounting orientation is correct. Failure to follow this
may cause fire or product malfunctions.
Do not drop the product or subject it to excessive shock of any kind. Failure
to follow this may cause product failures.
Do not obstruct the air intake and exhaust vents. Failure to follow this may
cause fire.
Follow the Instruction Manual and give sufficient spacing within the servo
amplifier control board. Failure to follow this may cause fire or product
malfunctions.
Unpack the box right side up. Failure to follow this may cause injury.
Verify that the product you receive is the same product you ordered. Failure
to follow this may cause injury or product damage.
Take care of falling or overturning of the product during installation. Use
eyebolts, if included, for transporting servo motors. Failure to follow this
may cause injury.
Install the product to incombustible materials such as metals. Failure to
follow this may cause fire.
For anti-collision devices, use ones that can withstand the maximum output
of the system. Failure to follow this may cause injury.

Wiring
Perform wiring correctly and securely. Failure to follow this may cause
injury.
Perform wiring work according to the wiring diagrams or the Instruction
Manual. Failure to follow this may cause electric shock or fire.
Perform wiring work according to local standards of electrical installations.
Failure to follow this may cause motor burnout or fire.

25.

26.

27

28.

29.

30.

31

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44.

Do not connect commercial power supply to the U, V and W terminals of
servo motors. Failure to follow this may cause fire or product malfunctions.
Install safety devices such as circuit breakers in preparation for short
circuiting of external wiring. Failure to follow this may cause fire.

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. Failure to
follow this may cause faulty operation.

When connecting an inductive load such as a relay to the control output
signal of the servo amplifier, be sure to connect a surge absorbing diode.
Be aware that reverse-connecting the diode polarity may cause servo
amplifier malfunctions.

Do not connect an AC or 90 VDC power supply to 24 VDC servo motor
brakes. Furthermore, do not connect 400 VAC power supply to 200 VAC
servo motor cooling fans. Failure to follow this may cause motor burnout or
fire.

Arrange a relay sequence taking into consideration the delay in hold braking
caused by surge absorbers for holding brake relays. Failure to follow this
may result in falls or injury.

Do not use half-wave rectifier circuits in power supplies of 24 VDC or 90
VDC brakes. Failure to follow this may cause excessive heating or product
failures.

Controls & Operations

Do not perform drastic setting changes as such changes may cause
unstable operation. Failure to follow this may cause injury.

Test-run a servo motor with the motor position fixed in isolation from the
machinery system. Install the motor to the machinery system only after
verifying the motor operation. Failure to follow this may cause injury.

The holding brake cannot be used as a dynamic brake for achieving the
safety of machinery. For that purpose, install stop devices. Failure to follow
this may cause injury.

In the case of an alarm, make sure to eliminate the cause and ensure
safety before resuming operations. Failure to follow this may cause injury.
Verify that the input power supply voltage is within the specified range.
Failure to follow this may cause product failures.

After a power interruption, avoid getting close to a stopped device as it may
restart suddenly. (Design a safety system to prepare for such an event.)
Failure to follow this may cause injury.

Do not use servo amplifiers or servo motors that have failed, damaged, or
burnt out. Failure to follow this may cause injury or fire.

Immediately stop operation in case of anomaly. Failure to follow this may
cause electric shock, injury, or fire.

When using servo motors in vertical axes, install safety devices to prevent
a workpiece from falling even in the event of an alarm. Failure to follow this
may cause injury or product damage.

Maintenance & Inspection

Parts and components used in servo amplifiers (such as electrolytic
capacitors, cooling fans, lithium batteries for encoders, fuses, relays,
and the like) deteriorate by aging. Considering the standard replacement
period, replace these parts and components with new ones for preventive
maintenance. Failure to follow this may cause product failures. Contact us
when replacing such parts and components.

Never touch terminals and connectors while electricity is supplied. Failure
to follow this may cause electrical shock.

Since the frame of servo amplifiers becomes high in temperature, be
careful when conducting maintenance and inspection work. Failure to
follow this may cause burns.

Contact us for repairs. Disassembling the product by yourself may result in
product failures and render it inoperable.

QPROHIBITED

Storage
Avoid storing the product in places exposed to rain or water drops, or in an
environment with hazardous gas or liquid. Failure to follow this may cause
malfunctions.

Controls & Operations

Brakes equipped with servo motors are intended for holding and must
not be used for dynamic braking. Failure to follow this may cause product
damage or malfunctions.

Do not apply static electricity or excessively high voltage to servo motor
encoder cables. Failure to follow this may cause malfunctions.

Never rotate servo motors continuously by external force when the
amplifier is at "Servo OFF", because it will heat up the motor's standardly-
equipped dynamic brake resistor, which is dangerous. Failure to follow this
may cause fire or burns.

Never use the product with voltages exceeding the specified input voltage
range. Failure to follow this may cause component failures, product
damage, or injury.

Do not turn the power supply on and off frequently. Turning the power
supply on and off more than 30 times a day or 5 times per hour may cause
premature malfunctions of internal components.

Maintenance & Inspection
Do not disassemble or repair the product by yourself. Failure to follow this
may cause fire or electric shock.
Do not perform measurements of insulation resistance or dielectric voltage.
Failure to follow this may cause product damage.



9. Never plug or unplug connectors with the power on (hot swapping) as the
resulting surge voltage may cause electronic components malfunctions.
Failure to follow this may cause electric shock or product damage.

10. Do not remove the product name plate.

© MANDATORY

Storage

1. Store the product where it is not exposed to direct sunlight, and within the
specified temperature and humidity ranges [ -20 to +65°C, below 90% RH
(non-condensing)]. Failure to follow this may cause product malfunctions.

2. If servo amplifiers have been stored for a long period (3 years or longer),
contact us. The capacitance of electrolytic capacitors can decrease due to
the long period storage, which may cause malfunctions.

3. If servo motors have been stored for a long period (3 years or longer),
contact us. Check on bearings and brakes will be needed.

Transportation
4.  Follow the instructions written on the package box and avoid excessively
stacking the boxes. Failure to follow this may cause injury.
5. For transporting servo motors, use the included eyebolts. Do not use them
for transporting the device in which servo motors are embedded in. Failure
to follow this may cause injury or product failures.

Wiring
6. Install an external emergency stop circuit that can stop machinery and cut
off the power instantaneously. Also, install an external protective circuit to
the amplifier to cut off the power from the main circuit in the case of an
alarm. Failure to follow this may cause injury, fire, motor runaway, motor
burnout, or secondary damage.

Controls & Operations

7. Install an external emergency stop circuit that can stop machinery and cut
off the power instantaneously. Also, install an external protective circuit to
the amplifier to cut off the power from the main circuit in the case of an
alarm. Failure to follow this may cause injury, fire, motor runaway, motor
burnout, or secondary damage.

8. Protection devices are not supplied with servo motors. Prepare an
overvoltage protection device, earth leakage breaker, overheat protection
device, and emergency stop device to ensure safe operation. Failure to
follow this may cause injury or fire.

9. Use the products within the specified temperature and humidity ranges.

For servo amplifiers: temperature: 0 to 55°C; humidity: 90% RH or less (no
condensation)

For servo motors: temperature: 0 to 40°C; humidity: 90% RH or less (no
condensation)

Failure to follow this may cause burnout or malfunction.

Disposal
10. Dispose of servo amplifiers and servo motors as industrial waste.

Harmonic Suppression Measures Guidelines

Harmonic current generated by equipment such as servo amplifiers can
potentially have adversely impact on other power consumers, if it flows out. For
that reason, the “How to Calculate Harmonic Current of Servo Amplifiers for
Specific Users” was stipulated by the Japan Ministry of International Trade and
Industry (current Ministry of Economy, Trade and Industry).

Servo amplifiers used by specific power consumers fall in the category of
“harmonic wave generating devices” that are subject to these guidelines.

Those power consumers who are subject to these guidelines must determine
whether or not any measures for harmonics suppression are required and if
so, the measures must be implemented to ensure that the harmonic current
emissions are within the limit values stipulated by the contract demand.

« “How to Calculate Harmonic Current of Servo Amplifiers for Specific Power
Consumers” (JEM-TR225), Japan Electrical Manufacturers’ Association

Determine whether or not any harmonics suppression measures are required on
the converter (AC-DC converter) side if the servo amplifier has a DC input power
supply of DC type.

When countermeasures must be implemented for harmonic suppression of
servo amplifiers, connect a harmonic suppression reactor.
Contact us for the harmonic suppression reactor.

Implementation of harmonic suppression measures are recommended to AC reactor Servo amplifier s
t impediments arising f h ics, f t subject to th ervo
SL?;/ZEHGTW iments arising from harmonics, even for users not subject to the 1~ | motor
’ Commercial +
" ) o e ) power — Y Y \ %
Servo amplifiers we supply are equivalent to the circuit classification shown in supply
Table 1 of the “Application Guide for Evaluation of Harmonic Currents Emitted —47 Y Y )\
by Consumers of Middle- or High-Voltage Power Supply" N
Refer to the document described below for calculation method of harmonic
currents.
Table 1
Servo amplifier model no. | Power supply | Circuit classification | Circuit type Conversion factor Ki
RS3C020][] 3-Phase 3 3-Phase bridge 3-1 | 6-pulse converter without reactor K31=3.4
RS3C050][] (Condenser smooth)
RS3C100][] - -
RS3C15010] 3-2 | 6-pulse converter with reactor (AC side) [ K32=1.8
RS3C30010]
References

Association

Association

- "Guidelines of Harmonics Reduction for Consumers of High or Ultra-High Voltage Power” (September 1994) Japan Ministry of International
Trade and Industry (current Japan Ministry of Economy, Trade and Industry)

- “Technical Guidelines for Suppressing Harmonics” (JEAG 9702-2013), The Japan Electric Association

- "Measures for Suppressing Servo Amplifier Harmonics” (February 2015), Japan Electrical Manufacturers’ Association

-"How to Calculate Harmonic Current of Servo Amplifiers for Specific Power Consumers” (JEM-TR225), Japan Electrical Manufacturers’

- "Guidelines for Suppressing Servo Amplifier (input current of 20 A or less) Harmonics” (JEM-TR227), Japan Electrical Manufacturers’
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Notes before Purchase

The products in this catalog are designed to be used with general industrial
devices.
Always follow the following precautions.

- Read the accompanying Instruction Manual carefully prior to using the
product.

- If applying to medical devices and other equipment affecting people's lives,
please contact us beforehand and take appropriate safety measures.

- If 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 catalog 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, and the like, please
contact us beforehand.

SANYO DENKI CO.,LTD. 3-33-1 Minami-Otsuka, Toshima-ku, Tokyo 170-8451, Japan TEL: +81 35927 1020 https://www.sanyodenki.com
The names of companies and/or their products specified in this catalog are the trade names, and/or trademarks and/or registered trademarks of such respective companies.

Specifications are subject to change without notice. CATALOG No. S1042B003 '19.5.1T



