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Through Mitsubishi Electric’s vision, “Changes for the Better” are possible for a brighter future

Changes for the Better

“Changes for the Better” represents
the Mitsubishi Electric Group’s
attitude to “always strive to achieve
something better”, as we continue
to change and grow. Each one of
us shares a strong will and passion
to continuously aim for change,
reinforcing our commitment to
creating “an even better tomorrow”.

Our advances in Al and loT are
adding new value to society in
diverse areas from automation to
information systems. The creation
of game-changing solutions is
helping to transform the world,
which is why we are honored to be
recognized in the 2019 “Forbes
Digital 100" as one of world's most
influential digital corporations

Mitsubishi Electric is involved in many areas including the following:

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home
entertainment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.
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Create new value with
MELSERVO-JET.
Unlock performance with
a total drive solution.

Optimize system performance

Performance

Optimization

Better

Easy, Simple
& Flexibility

. RMELSERVO-JE].

Superior
Performance

.

8 Easy, Simple & Practical /I Superior Performance 6‘139 Better Flexibility
™ | COS

@ Simple top & bottom wiring @ Speed frequency response: 2.5 kHz @ Supports EtherCAT®
@ Quick tuning @ Encoder resolution: 22 bit @ Supports 400 V AC *
@ Unified height and depth across all @® Maximum torque: 350 % @ Supports multi-voltage *

servo amplifier capacities




Crafted from a different perspective,
increase your productivity with a next

The MELSERVO-JET Series servo system performs basic functions at a high level,
while its high-speed, high-precision capabilities help increase the productivity of your machines.

CC-LinkIE TSN

FX5-40SSC-G RD78GH RD78G
FX5-80SSC-G
Simple Motion mode
 NEW 1 ||

Motion Module

- CC-Link IETSN »
CC-Link IE TSN supports TCP/IP communications and

applies it to industrial architectures through its support of TSN
enabling real-time communications. With its flexible system
architecture and extensive setup and troubleshooting features
make CC-Link IE TSN ideal for building an lloT infrastructure
across the manufacturing enterprise.

The communications speed is 1 Gbps.

* TSN: Time Sensitive Networking
*1loT: Industrial Internet of Things

CC-LinkIE TSN

CC-LinkIE TSN

Personal Computer Embedded Type
Servo System Controller

Lo
Agglcatin

ktwE T AN

SWM-GAR

Motion Control Software

swn-G {REIHI

[ | [ |
. Servo System Controllers '

The personal computer-compatible SWM-G Motion Control
Software is newly available in our product line in addition to
MELSEC iQ-R/iQ-F Motion modules.

I Motion Modules

The Motion modules utilize a multi-core processor to achieve
enhanced basic performance.

The Simple Motion mode is newly available in addition to
PLCopen® motion control FB mode.

I Motion Control Software

SWM-G Motion Control Software enables software-based
motion control in a PC environment.



—
EtherCAT.

CC-LinkIE TSN

generation servo system

Servo amplifiers
MR-JET-G (CC-Link IE TSN)
MR-JET-G-N1 (EtherCAT®)

Speed frequency Command
response communication cycle
2.5 125

kHz H

[ ]
. Servo Amplifiers [ Upgraded | 5
The MELSERVO-JET series high-performance servo
amplifiers feature a unique control engine that is more powerful
than ever before.

These servo amplifiers can connect to CC-Link IE TSN to
perform high-speed, high-precision control.

The servo amplifiers also support CC-Link IE Field Network
Basic.

EtherCAT® is supported by MR-JET-G-N1.

MITSUBISHI ELECTRIC SERVO SYSTEM
MELSERVO 'JE /

Rotary servo motors
HG-KNS
HG-SNS

Absolute
position
encod

*1. A battery is required when configuring an absolute position detection system.
*2. The servo motor speed varies by the models.

resolution

bit r/min

[ »
l Rotary Servo Motors '

The HG-KNS/HG-SNS series rotary servo motors are
equipped with a 22-bit resolution absolute/incremental position
encoder.

The servo motors have the same dimensions and use the
same power and encoder cables as the prior HG series servo
motors.



Product Lines

Innovate Together

CONTROLLER |

INTERFACE

MELSEC iQ-R

Programmable Controllers

— =

MELSEC iQ-F

CC-Link IE TSN-Compatible
Motion Modules
| NEW [f

CC-Link IE TSN-
Compatible Motion

Control Software

: 1 l|i1

Ly

RD78G RD78GH FX5-SSC-G SWM-G
CC-Link IETSN EtherCAT®
CC-LinkIE TSN EtherCAT. *

SERVO AMPLIFIER |

CC-Link IE TSN-Compatible
Servo Amplifiers

MR-JET-G

EtherCAT®-Compatible
Servo Amplifiers

L
]

MR-JET-G-N1

* MR-JET-G is also compatible with CC-Link IE Field Network Basic.

SERVO MOTOR |

* Use an EtherCAT®-compatible master module.

Rotary Servo Motors

By

Small capacity,
low inertia

HG-KNS series

Capacity: 0.1 to 0.75 kW

Medium capacity,
medium inertia

HG-SNS series

Capacity: 0.5 to 3.0 kW

'
£k
: 1
*

Linear Servo Motors

Core type
LM-H3 series

Rating: 70 to 720 N

Core type
LM-AJ series
Rating: 68.1 to 446.8 N

-
> 4




Product Lines

Create new value with MELSERVO-JET.
Unlock performance with a total drive solution.

EServo System Controllers

Maximum number of

Features
control axes

Servo system controllers ‘

MELSEC iQ-R series CC-Link |IE TSN-compatible Motion module
RD78G RD78G: 4, 8, 16, 32, 64 ¢ The module performs motion control (pqsitioping, synchronous, cam, speed, and torque control).
= RD78GH RD78GH-: 128. 256 Mot | ° The max. numb_er of connectable stgtlons is 120 stations. _
<) ’  The min. operation cycle of RD78G is 62.5 [us], RD78GH is 31.25 [us]. N3
g' * The number of slots occupied by RD78G is one slot, RD78GH is two slots.
3 MELSEC iQ-F series CC-Link IE TSN-compatible Motion module
g. * The module performs motion control (positioning, synchronous, cam, speed, and torque control).
g FX5-SSC-G FX5-40SSC-G: 4 ¢ The max. number of connectable stations of FX5-40SSC-G is 20 stations, FX5-80SSC-G is
FX5-80SSC-G: 8 24 stations.
* The min. operation cycle is 500 [ps].
* The number of connectable modules is 4 modules/FX5U or FX5UC.
CC-Link |E TSN-compatible Motion Control Software for personal computers )
g * The software-based controller performs motion control (positioning, synchronous, cam,
@ speed, and torque control).
g E, SWM-G 16, 32, 64, 128 * The max. number of connectable stations is 128 stations.
3 3 * Real Time OS (RTX64) is included. It enables SWM-G to perform a real-time operation
S without being affected by the operation on Windows®.
» Programming language is Visual C++°.

Notes: 1. A personal computer and Visual Studio® are not included and must be prepared by the user.
2. When MR-JET-G servo amplifiers are used for all axes, the maximum number of the control axes is 120.
3. When an MR-JET-G is connected to the controller, the minimum operation cycle is 125 ps.

EServo Amplifiers @: Supported
Control mode

Velocity

Power supply
specifications

Rated output [kW]

(Note 2)
(Note 1) Interface ™

Servo amplifiers

Position
CC-Link IE TSN

MRRIEIRE 0.1,0.2, 0.4, 0.75,

e 10,2.0, 3.0

EtherCAT®

MR-JET-G-N1

Notes: 1. The value listed is the servo amplifier rated output. Refer to "Combinations of Rotary Servo Motors and Servo Amplifiers" for compatible servo motors.
2. MR-JET-G is also compatible with CC-Link IE Field Network Basic.

HRotary Servo Motors @: Supported

With an

Rated speed With an .
. . Rated output electro- IP rating

Rotary servo motor series | (maximum speed) ) (Note 1) Features

7] [kW] magnetic

brake (B)

8 v
<] ) 3000 Low inertia
® 3 |HG-KNS series 0.1,0.2,0.4,0.75 IP65 . »
é’.— = (6000) o i 22-bit absolute position encoder M
55 2000 Medium inerti
- @ ) edium inertia
® 2 [HG-SNS series 0.5, 1.0, 1.5, 2.0, 3.0 IP67 . »
é-’,- g (3000/2500) (Nete2) ® i 22-bit absolute position encoder M

Notes: 1. The shaft-through portion is excluded.
2. The maximum speed of the servo motor of 3.0 kW is 2500 r/min.
3. A battery is required when configuring an absolute position detection system.

HLinear Servo Motors

Continuous thrust Maximum thrust

Maximum speed

Linear servo motor series Features Application examples

[m/s] [N] [N]
Suitable for space-saving. |Mounters
LM-H3 series 3.0 70, 120, 240, 175, 300, 600, Compact size and high Wafer cleaning systems
: 360, 480, 720 900, 1200, 1800 thrust. FPD assembly machines
Maximum speed: 3 m/s Material handlings
68.1, 117.0, 136.2, 214.7,369.0, 429.4, Low installation height, Semiconductor
LM-AJ series 2.0t0 6.5 174.5, 223.4, 234.0, [550.2, 704.5, 738.1, and suitable for compact |manufacturing systems
348.9, 446.8 1100.4, 1409.1 X-Y tables. FPD assembly machines

soFTwaRE |
GX Works3
MELSOFT
MR Configurator2

Drive System Sizing Software
Motorizer

Graphic Operation
Terminals

GOT2000

LOW-VOLTAGE SWITCHGEAR I

Molded-Case Magnetic
Circuit Breakers Contactors




Servo System

Construct a high-performance servo system using our extensive product line

We understand that each system is different and has unique drive control requirements.

To meet these demands, we have expanded the product line for our next-generation servo system to offer
engineering software, servo system controllers, servo amplifiers, servo motors, and a variety of other
components.

Mitsubishi Electric is dedicated to satisfying all of our customers' needs.

CC-Link IE TSN-compatible SWM-G

cor S i m p I e p rog ra m m i n g Motion Control Software |[INEIAI

Motion modules
Fx5-405SC-G (INEi
Motion modules FX5-80SSC-G jIMj

RD78G X
RD78GH |

Servo amplifier

MELIPC MR-JET-G

MITSUBISHI ELECTRIC SERVO SYSTEI\V j
MELSERVO-JE]

Servo motors




Servo System

Collaborating with our extensive group of partners

&F@"""I' allows us to flexibly support your system needs

Servo systems are constructed using iQ Platform devices such as controllers,
servo drivers, actuators, and sensors, and collaboration with our partner
companies allows us to expand the number of possibilities available to customers.
For example, partner products such as stepping motors, direct drive motors, vision
systems, and various types of software are available to keep your equipment on
the cutting edge.

Collaboration with partners S i n g I e n etWO r k

CC-LinkIE TSN

Inverter

1/O module Analog output module

I
(%]
@
<
3
(2
<
2
1)
3




Servo System

Open integrated networking across the
manufacturing enterprise

CC-LinkIE TSN

CC-Link IE TSN supports TCP/IP communications and applies it to industrial architectures through its support of TSN enabling
real-time communications. With its flexible system architecture and extensive setup and troubleshooting features make

CC-Link IE TSN ideal for building an IloT infrastructure across the manufacturing enterprise.

* TSN: Time Sensitive Networking
* lloT: Industrial Internet of Things

and safety control communications

©® Ethernet-based, 1 Gbps supported g
© Realizes general, motion = In

CC-Link IE Bieid e TR

\O|Ethernet-based;
Gb nd| 'Mbps supported
\0/General;imotio
and safety communications
©® Supports software protocol stack

47 SSCNETIII

Proprietary motion " General Ethernet
network k

Open network

[ | [
. Real-Time Network Performance Even When Integrated with Information Data '

TSN technology enables mixing of deterministic communications with IT system information data on the same network. Giving higher
priority to CC-Link IE TSN cyclic communications and TCP/IP communications by allocating increased network bandwidth, devices using
general Ethernet communications can be connected on the same network while maintaining real-time control communication performance.

@‘F_m
Othor notworks ) ) Othernetworks ) ) Other notwrks )

~

Supports multiple protocols on same network line

m CC-Link IE'TSI TCP/IP Other networks CC-LinkIE'TS! —;Ji_’j

| | | |
Time slot A i Time slot B i Time slot C i Time slot A i Time slot B




Servo System

[ | »
- Deterministic Control Even When Mixed with TCP/IP Communication .
Deterministic performance of cyclic communication is maintained even when mixed with slower information data (non real-time). I
This enables TCP/IP communication devices to be used without affecting overall control. »
* Some devices cannot be connected to CC-Link IE TSN depending on the system configuration. g
GOT Engineering w
Programmable (HMI) software @ TCP/IP communication ?’..
controller . I [0
) 1) @ Transient communication 3
© 1/0 control communication
, @ Motion control communication
CC-LinkIE TSN
o © © 0
o
= oy i~ 0 B
2, = & [
Servo amplifier Remote 1/0 Inverter Programmable Ethernet Robot NC TCP/IP
controller switch*! device
Network line load image
100 - e Information
communication
bandwidth
(00)
50 |- HttH b “HHHLt -
Control
communication —
Link Scan Time [%] 0 bandwidth
» Time (©0)
Network configuration example (includes functions and products planned for future support/release.)
*1. Class B switching hub supporting CC-Link IE TSN recommended by the CC-Link Partner Association.
[ | |
- Integrated Network »
[

Current network systems use multiple networks to enable communication between IT and control systems on the shop floor.
CC-Link IE TSN is a one-stop solution for integrating different networks, thereby realizing flexibility in topology and reducing wiring cost.

Current network CC-Link IE TSN

IT system IT system

Firewall Firewall

| L

Personal computer Ethernet Personal computer Personal computer Ethernet Personal computer

FA (shop floor)

Controller Controller Controller Controller
FA (shop floor)

CC-Link IE Bontroi
m - | ' ] | wotion |

COLInk IE Biei | | mowen Gelindis it

gl Tomi N | [ TP

TCP/IP Remote Inverter ~ HMI Servo  Servo TCP/IP Flemote Inverter Robot Servo Servo
devices  I/O amplifier amplifier devices amplifier  amplifier

Network configuration example (includes functions and products planned for future support/release.)



Servo System

[ |
. High-Speed, High-Accuracy Motion Control

CC-Link IE TSN controls I/0O modules while also maintaining high-speed motion control. The single network boosts machine

performance.

@® Motion control (high-speed processing)
@ 1/O control (low-speed processing)*'

RD78G

Motion control Motion control

[

1/0 control*! 1/0 control*! 1/O control*!
T . . )

CCLINKIETSN T+ . -

0/ Printing device

*1. RD78G supports the standard stations by using the Simple Motion mode.

[ | )
- Time Synchronization »

Set time is completely synchronized among servo amplifiers, Motion modules, and PLC CPUs. This time synchronization enables
accurate recording of the event history in chronological order, making it simple to identify the cause of errors.

ERR A 1:39.265 103me.

ERR G 1:39.265 230ms
ERR D 1:39.265 245ms
ERR E 1:39.265 326ms.
ERRF 139265 579ms.

| IT system

Transmitting the detected error
information to the IT system
i

ERR Z 1:30:268 536ms.

—

2 1

2n
Current time 1:55:46 203ms

CC-LinkIE TSN

Current time 1:55:46 203ms i :
* ) ERR C 1:39:26s 230ms

*1

|-
Current time 1:55:46 203ms RS

| = ERR C 1:39:265 230ms
; :— -
*1. Communications between slave stations and event history of servo amplifiers are | e e L
ERR C 1:39:26s 230ms

planned for a future support.



Servo System

[ | |
- Seamless Connectivity Between TCP/IP Devices and a Servo System »

TCP/IP communication (information communication) can be mixed in the same line with the real-time control communications of I

CC-Link IE TSN. o

CC-Link IE TSN slave devices and TCP/IP devices can be connected on the same network, achieving a flexible and integrated network system. S

Note that the TCP/IP devices must be connected after servo amplifiers and I/O modules. %’

5}

MELIPC coT 3

- - (TCP/IP device)
Ethernet switch Ethernet [
(TCP/IP device)
’T
1/0 module @
CC'LInkIE TSN Vision systgm
Shutter trigger output (TCP/IP device)
from output module
I
Mark sensor
‘ L]

[ | | ] |

- Large-Capacity Data Communications -

CC-Link IE TSN is a high-speed, large-capacity 1 Gbps communications network that is capable of sending and receiving large
amounts of data, such as manufacturing, quality, and control data from the production process. The network can transmit large recipe
data or traceability data at high speeds without degrading the performance of servo system communications. In addition, Ethernet
supported devices can directly and seamlessly connect to controllers on the same network line.

Main control panel

Main controller (master station)
IPC

Ethernet
switch

Inverter Vele 1/0 e Analog I/O IRI7 (o IRIF [z
control amplifier supply supply
Chamber control panel Power supply control panel

Network configuration example (includes functions and products planned for future support/release.)



Servo System

An engineering environment that provides common, consistent usability

throughout all product development phases

Programmable Controller Engineering Software

MELSOFT GX Works3

Program creation is largely dependent on the ability of the programmer; therefore, an enormous amount
of time is often spent on creating a servo program where a high level of programming expertise is
required.

"MELSOFT GX Works3" introduces a more intuitive, efficient, and user-friendly programming environment
that revolutionizes the programming process and minimizes hassles.

[ |
. Engineering Environment for Maximizing Your Machine Performance

@ Mitsubishi Electric offers a complete, consistent engineering environment which covers all aspects of the product development cycle -
from sizing motors all the way to programming with function blocks, startup, and maintenance.

System Design v Programming 4

Network configuration Programming

e-Manual

| Useful Servo Software

[Drive system sizing software: "Motorizer"]
Our upgraded motor sizing software enables you to more

/ =
flexibly select a suitable servo system for your machine. T- e
The upgraded features include expansion of selectable i
load mechanisms (13 types), multiple sizing results, and | pm—— _m

the ability to size a multi-axis system.

[Model selection software]
Servo amplifiers, servo motors, and indispensable options
such as encoder cables can all be selected. Motor sizing software Model selection software




Servo System

I
(%]
@
<
3
(2
<
2
5]
3

@ All-in-one engineering platform MELSOFT GX Works3 allows you to set different modules in a single project, including the setting
of a wide range of areas from servo amplifier parameters to PLC CPU data.

[ Debug 74 Maintenance 4

Monitor Real-time monitor

Servo adjustment*' Event history

*1. The servo adjustment is enabled via MR Configurator2.

| Globalization

[PLCopen® Motion Control FB]

PLCopen® Motion Control FB is a standardized interface, and therefore e b e
people other than the program designer can understand the programming, - = __:‘.:
leading to reduced design and maintenance time.

[Conforms to IEC 61131-3] e e Nohs e

MELSOFT GX Works3 realizes structured programming such as ladder and ST, making
project standardization across multiple users even easier.

[Multi-language support for global operations]

To adhere to today's global production needs, MELSOFT GX Works3 supports multi-
language features at various levels, from the multiple language software menu system to
device comment language switching features.

Supported languages: English, Japanese, and Chinese.




Features Servo System Controllers

Heritage

LN

Simple Motion Mode

The Simple Motion mode is a new operation mode that enables the Motion module to utilize an existing project for
driving servo amplifiers via CC-Link IE TSN. Reusing the existing projects helps reduce the program development time.

CC-LinkIE TSN

Motion Module icnais - B Motion profile table
MELSEC iQ-R g
RD78 G : l Advanced

g synchronous control

o :

MELSEC iQ-F ik Digital oscilloscope
FXS5-SSC-G =
1 NEw J§ e

| Features of Simple Motion Mode

@ Executes positioning control with the motion profile table and synchronous control with parameter settings.

@ Connects remote devices via CC-Link IE TSN. The PLC CPU reads/writes the data of the remote devices.

@ Supports the digital oscilloscope that collects data synchronized with the motion operation cycle and displays the waveforms data,
helping users check the operations.

An example of programming in Simple Motion mode

Program
Ladder,
FBD/LD, |

ST language

PLC CPU Motion module
E GX Works3 @ Simple Motion Module Setting
Motion profile table method
#1 #2
MO DX10 DX11
—| MOVP K1 U0\G4300]— Operation| Control | Acceleration time | Deceleration time | Positioning | Command
BUSY  BUSY ’| pattern system No. No. address speed
0Bh: 200000.0 | 20000.0
Starts . - .
SET Y10 H e 1 [ 1:CONT ||\ ioarn|  0:1000 0: 1000 m rm/min
. 0Bh: . . -200000.0 | 10000.0
RST Mo ]— } 2| 0:END INC Linear 2 0:1000 0:1000 pm mm/min
M100
| I .
i {MOVP H1F U0G36320 | — |
M100 T — |
I = !
I {MOVP Ho U0(G36320 | = |
c Advanced |
|
c:)nlrol : ing control control

| Product Lines

CC-LinkIE TSN

ssssss

RD78G4: 4 axes [{ NEW [
RD78G8: 8 axes FX5-80SSC-G: 8 axes IDEMi

RD78G16: 16 axes

CC-LinkIE TSN

ssssss

FX5-40SSC-G: 4 axes

Select



Progressiveness

Servo System Controllers Features

PLCopen® Motion Control FB Mode

The PLCopen® motion control FB mode is the operation mode that supports programming with PLCopen® Motion

Control FBs, enabling structured/component programming for standardization.
When selecting this mode, the Motion module executes motion control with various advanced technologies such as
programming using PLCopen® Motion Control FBs in ST language and logging of motion control data.

CC-LinkIE TSN

Motion Module

ssssss

Select RD78GH
RD78G

| Features of PLCopen® Motion Control FB Mode

ST language

PLCopen®
Motion Control FB

Logging

® Supports ST language for programming while a PLC CPU supports ladder, FBD/LD, and ST language.
@ Utilizes the library of PLCopen® Motion Control FBs, which are compliant with international standards, for programming.
@ Enables users to analyze the operation status with logging data on GX LogViewer, improving debug efficiency.

An example of programming by PLC CPU
[Programming by PLC CPU only]

Program
Ladder,
FBD/LD,
ST language
PLC CPU
ﬁ GX Works3 E!_! Motion control setting function
!
H sats |
positioning
No progi

Positioning control

>

i Share i
Motion Motion 1Synchronous control
global labels global labels |

A PLC CPU program starts operation of the Motion module,
eliminating the need for users to create another program for
the Motion module, reducing programming burden.

| Product Lines

An example of programming by each module

[Programming by PLC CPU and Motion modules]

Program Q== - = | Program
Ladder, / =1 R
FBD/LD, = ) (- ST language
ST language
PLC CPU
ﬁ GX Works3 E!_! Mation control setting function
[ Woton con |
H :
Sstarts 4
= o
language ST

=
Positioning control

} [ET L [VETe [}

i Share i
Motion Motion 1Synchronous control
global labels global labels |

Motion modules can execute operations in place of the PLC
CPU. This reduces the operation burden on the PLC CPU and
results in a shorter cycle time.

CC-LinkIE TSN
MELSEC iQ R

RD78GHV: 128 axes
RD78GHW: 256 axes

CC-LinkIE TSN
MELSEC iQ R

RD78G4: 4 axes
RD78G8: 8 axes
RD78G16: 16 axes
RD78G32: 32 axes
RD78G64: 64 axes

I S19]|011U0D) WBISAS OAIBS I




Features Servo System Controllers (Simple Motion Mode)

Taking evolution to the next step with Simple Motion mode

Simple Motion Mode
CC-LinkIE TSN

Motion Module

FES-BOSSC-O

2%

ssssss

RD78G

MELSEC iQ—s!fs
FX5-SSC-G im=mi

Combined with a CC-Link IE TSN-compatible servo amplifier, the Motion modules create a high-performance servo system that

improves machine capability.

@ Connects remote 1/0O modules and FR-A800-GN inverters via CC-Link IE TSN. The data of these devices can be read/written by a
CPU module.

@ Connects TCP/IP devices, enabling a flexible system configuration.

@ Possible to reuse the existing projects of Simple Motion modules.

[ | m
" Product Lines | Simple Motion | »

MELSEC iQ R MELSEC iQ F

series S series

RD78G4
RD78G8
RD78G16

@ Maximum number of control axes:
16 axes/module (RD78G16)

@ Minimum operation cycle*': 250 [us]

@ Compatible servo amplifiers

MR-J5-G | MR-J5D-G4
MR-JET-G

FX5-40SSC-G im=mi
FXS5-80SSC-G im=mi

@® Maximum number of control axes:
4 axes/module (FX5-40SSC-G),
8 axes/module (FX5-80SSC-G)

@ Minimum operation cycle*': 500 [ps]

@ Maximum number of connected modules**:
4 modules/system

® Compatible servo amplifiers

MR-J5-G | MR-J5D-G4 | MR-JET-G

*1. The operation cycle varies by the number of control axes and the models.

*2. This refers to the total number of the Motion modules and one
FX5-CCLGN-MS (master station).

| Reuse of Existing Projects

The existing projects of a Simple Motion module can be reused. This enables reduction in program development time.

| RD77MS=RD78G | QD77MS=RD78G

Select [Change Module] in the navigation menu of GX Works3 to Select [Import Simple Motion Module Data] in the navigation
convert the Simple Motion project to a Motion module project. menu of GX Works3 to import the parameters of QD77MS.
After the conversion, set the network parameters, servo After the import, set the network parameters, servo amplifier
amplifier parameters, and other parameters. parameters, and other parameters.

CCLinkIE TSN CCLinkIE TSN

] £ 8t ] k
RD78G

47 SSCNETIIH




| Improved Performance

Servo System Controllers (Simple Motion Mode)

Features

Simple Motion

The minimum operation cycle of RD78G in Simple Motion mode is approximately 1.7 to 3.5 times faster than that of the previous
models. The data from the servo amplifiers and input/output signals can be received at high speeds, which reduces the cycle time.

Approx.

Minimum operation cycle
1.7 times faster

RD77MS4 %“.s_'

Approx.
1.7 times faster

FX5-40SSC-G | 500/1is
FX5-40SSC-S 888 s

. _ Approx. 3.5 times faster
RD78G4 | 250]1is i ‘

QD77MS4 M

| System Configuration

Simple Motion

The Motion module can function as a master station of CC-Link IE TSN.*'
This feature enables users to create a system more flexibly by connecting various devices, such as servo amplifiers, remote /0O

modules, and TCP/IP devices, to the Motion module.*®

CPU module FX5-40SSC-G/FX5-80SSC-G

PLC CPU

usB
Ethernet

FX5-40SSC
FX5-80SSC

Motion control station
RD78G: up to 16 axes

up to 4 axes
: up to 8 axes

Engineering environment

Programmable Controller Engineering Software
MELSOFT GX Works3

CC-LinkIE TSN

Rotary Linear
servo motor servo motor

FX5-40SSC-G: 16

Standard stations*> RD78G: 120*¢ FX5-80SSC-G: 16

Ethernet switch

1/0 module

Inverter
FR-A800-GN

TCP/IP device™ TCP/IP device™ TCP/IP device™

[N

Inverter
FR-E800-E**

. The Motion modules are not provided with the following functions: sub-master station, local station, multi-master configuration, and backup/restore function.
Standard stations refer to slave stations other than motion control stations on CC-Link IE TSN.

*3. When connecting FR-E800-E to RD78G, set the communication speed of CC-Link IE TSN to 100 Mbps.

*4. TCP/IP devices are not included in the standard stations.

o

Refer to manuals for precautions when Class B and A devices are mixed.

2

number of control axes.

When Class B and A devices are mixed in the same system, up to eight Class B devices can be connected.

RD78G can connect up to 120 devices, which is the total number of the motion control stations and standard stations. FX5-40SSC-G/FX5-80SSC-G can connect 16 standard stations and the stations for the
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Features Servo System Controllers (Simple Motion Mode)

[ n
I Positioning Control '

Positioning control is easily executed using a motion profile table.

@ To meet various application needs, the Motion module offers various types of
positioning control, such as linear interpolation, 2-axis circular interpolation, fixed-
pitch feed, and continuous path control.

@ An automatic operation can be executed easily by setting the positioning address,
the speed, and other setting items in a sequence program.

@ Powerful sub-functions, such as M-code output, skip, speed change, and target
position change functions, are available.

| Programming

The Motion module easily executes positioning operation with the instruction in a sequence program that starts a positioning data
of the motion profile table. To meet various application needs, the Motion module offers various types of control, such as linear
interpolation, two-axis circular interpolation, fixed-pitch feed, and continuous path control.

CPU module

MO DX10 DX11

| | | r
4 [ movp —@ U0\G4300

BUSY BUSY SET Y10
Mo

r

RST

no\/ #2 \

Operation Control Acceleration | Deceleration | Positioning | Command 1000000
N X X pm
pattern system time No. time No. address speed
. 0Bh: . . 200000.0 | 20000.0
1 |1:CONT INC Linear 2 0:1000 0:1000 pm mm/min
2 [o:EnD | O8N 0: 1000 0:1000 | 200000.0 | 10000.0
INC Linear 2 um mm/min 200000.0 ym #1

|Target Position Change Function

The target position can be changed at any time even when the products are being moved (1-axis linear control). The product is
examined with the vision system while being moved to the next line. If a faulty product is found, the target position is changed so
that the faulty product is put in a separate tray for those rejected.

[Time chart]

g
™~

New target T
Inspecting ?:sgrlggs) . 3000
New target H T
Accepted products position H : 1000000

(speed)
22 Rejects tray
Target position

Normal transfer route for accepted products change request
---------- Change to the rejects tray route




Servo System Controllers (Simple Motion Mode) Features

[ | [ |
I Synchronous Control | Simple Motion | l

Synchronous control can be achieved using software instead of controlling mechanically with gear, shatft, clutch, speed change gear or cam, etc. I

@ Synchronous control can be flexibly started/ended for each axis, enabling the synchronous control axis and positioning control axis
to be used within the same program.

@® Command generation axis or servo input axis can be set as the input axis.

@ The output axis is operated with a cam. The following three operations can be performed with the cam functions: linear operation,
two-way operation, and feed operation.

Command generation axis

I S19]|011U0D) WBISAS OAIBS I

[Command generation axis]
Command generation axis is the axis that performs only the command generation.
It is controlled independently of other axes connected to servo amplifiers. (not counted as a control axis)

| Parameter Settings

- - |
—— —
—— =

Synchronous control is executed by setting parameters of
the input axis, output axis, gear, and clutch for synchronous
control and turning on the synchronous control start signal.

| Start/Stop

The cam graph can be flexibly and easily created through
drag & drop. The waveform is changed according to the
pointer’s movement.

Synchronous control can be executed after synchronous parameters are set for each output axis. When synchronous control start
signal is turned on, the synchronous control parameters are analyzed, and the status is changed to during synchronous control.
The output axis is operated by the commands transmitted from the input axis.

M100

M100

U0\G36320 — Synchronous control start

MOVP| Ho

\movp| i
jwove

U0\G36320 — Synchronous control stop @
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. . . -
. Selectable Speed Control to Best Fit Your System Needs '

Two types of speed control are available: speed control that includes position loop and speed control that does not include position loop.

| Speed Control That Does Not Include Position Loop

@® Control mode setting of the servo amplifier: velocity control Wmcl

mode
® Minimizes speed deviation by flexibly responding to speed ! @‘m
- ~ Ly,

changes, such as those that occur when the load changes. p—
Speed
control

@ Suitable for machines which keep driving the motors at
constant speed, such as a wind/unwind machine.

Unwind

Speed contro!
Torque control

Converting machine

| Speed Control That Includes Position Loop

@ Control mode setting of the servo amplifier: position control
mode

@ Suitable for operations that repeatedly switch between
speed and position control.

Belt conveyor

[ . _m
l Torque Control Simple Motion '

| Torque Control

The axes in torque control are controlled to run at the constant
torque following the torque command. Constant torque
When the load is light and the speed increases to the set limit,
the torque control switches to speed control.

| Continuous Operation to Torque Control

When using this control, you can switch from position
control to torque control continuously without stopping
the servo motor. .

@® The current positions are always tracked even in
torque control, and therefore positioning is executed
smoothly in position control after switched from the

| ] | [
@ Position control is smoothly switched to torque control forqueiconttol cont

control without stopping the servo motor.

m N e

Press fitting of the workpiece



Servo System Controllers (Simple Motion Mode) Features

.
l Auxiliary Functions

»
'

| Virtual Servo Amplifier

The virtual servo amplifier function enables operations of a
virtual servo amplifier as if an actual unit is connected.
When the virtual servo amplifier is set as a servo input
axis of synchronous control, the Motion module executes
synchronous control with virtually generated input
commands.

In addition, this function is used to simulate an axis without
an actual connection.

Virtual servo amplifiers

MR-JET-G
[ ©

FX5-SSC-G

A startup without
- connecting all axes

| Read/Write Operation of Standard Stations

@ The PLC CPU sends/receives link devices to/from
standard stations (remote stations other than the motion
control stations) through a Motion module.

@ One-to-one communication is possible between the
master and remote stations.

@ The PLC CPU can be programmed using the signals of
the remote stations.

Data transmission
PLC CPU

(Master station) (Remote station)
[ Input module
Link oy o

refresh 3 -
Device <4« RX, RWr < RX, RWr*!

refresh

Device > > RY, RWw > > RY, RWw*'

Output module

*1.RX and RY are not available for some remote devices.

FX5-SSC-G Motion control Motion control
(motion control stations) (motion control stations)

1/O control
(standard station)

1/0 control
(standard station)

% Priqting
device

I Automatic Return

When slave stations are back to normal status after
disconnected due to a data link error, this function
automatically returns the disconnected stations to the
network and restarts data link.

When defective components need to be replaced in one of
the machines in a production line or one of the units in a
machine, only the machine or the unit can be partly turned
off without powering off the whole system.

Automatic return of servo amplifiers
disconnected due to components replacement

MR-JET-G
FX5-SSC-G =_

I

Power off only the machine or unit
where an error occurs.

I Optional Data Monitor

Servo operation is monitored with extensive servo data
acquired via CC-Link IE TSN. The acquired data can be
transferred to IT system or transferred and displayed on any
user-created GOT screen in the network. The target data for
monitoring can be flexibly changed during operation.

User-created screen

FX5-SSC-G
E

CC-LinkIE TSN

IT system

MR-JET-G
=
Position feedback

Peak load ratio

Unit power consumption, etc.

The position within
one-revolution of the encoder
Encoder ID

Servo motor speed, etc.
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Features Engineering Software (Simple Motion Mode)

One software, many possibilities

Programmable Controller Engineering Software

GX Works3

GX Works3

MELSOFT GX Works3 has a variety of features which help users create projects and conduct maintenance more flexibly and easily.
Our variety of engineering software (GX Works3, sizing software, and model selection software, etc.) fully covers all stages of
development processes from parameter settings to maintenance of Motion module, servo amplifier, and servo motors.

| GX Works3 | simple Motion Module Setting
This software supports overall development processes for This software covers various development processes for the
PLC CPUs from system design to maintenance. Motion module from parameter settings, debug, to maintenance.
| Servo Setup Software MR Configurator2 I Drive System Sizing Software "Motorizer"
Tuning, monitor display, diagnosis, reading/writing parameters, The most suitable servo motors, servo amplifiers, and
and test operations are easily performed on a personal computer. regenerative options for your machine can be selected just by
This powerful software tool supports a stable machine system setting machine specifications and operation patterns.

and optimum control, and moreover, shortens setup time.

| Model Selection Software

Servo amplifiers, servo motors, and indispensable options
such as encoder cables can all be selected.

Grloedmd
I
||||;
e
I'.
\

i’“'!“
bisis

i)

arrrrER i@
e:.,'

[}




Engineering Software (Simple Motion Mode) Features

= [ |
I Engineering Environment Simple Motion '
Our variety of engineering software (GX Works3, sizing software, model selection software, etc.) fully covers all stages of I

development processes from parameter settings to maintenance of Motion modules, servo amplifiers, and servo motors.

| System Design (s System Design I Programming (Positioning) § Programming ,

Module configuration Positioning data setting

I S19]|011U0D) WBISAS OAIBS I

s, e e e b
Offline simulation e
Network configuration Automatic calculation of command speed
@ Module configuration @ Programming with Ladder, SFC, FBD/LD
@ Network configuration @ Positioning data settings
@ Data settings for servo amplifiers @ Offline simulation, automatic calculation of command
@ Settings for remote 1/0 speed
I
| Programming (Synchronous Control) i Programming , | Debug/Maintenance [ beg , { Maintenance ,
Synchronous control parameter Axis monitor
T T
[ —— T
.
-
H
L
_ i
e == E =
EEE
Cam data creation Digital oscilloscope
@ Synchronous control parameter @ Event history
® Cam data creation, cam data list @ Current value history, start history, axis monitor e
@ Servo monitor

@ Digital oscilloscope
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Unlock new system capabilities together with CC-Link IE TSN

PLCopen® Motion Control FB Mode

CC-LinkIE TSN

Motion Module

RD78GH
RD78G

These Motion modules with multiple-core processors enable to configure a high-speed, large system by supporting the

CC-Link IE TSN real-time open network.

@ Performs positioning control such as linear interpolation using function blocks. The programming is easy: users just need to set

positioning data to the function blocks.

@ Connects to various modules such as servo amplifiers and 1/0O modules via CC-Link IE TSN. This connectivity allows you to

configure a servo system more flexibly.

@ Supports a consistent engineering environment that is capable of handling tasks ranging from system design to debugging and

maintenance.

[ |
l Product Lines

m
'

CC-LinkIE TSN
MELSEC iQ R

RD78GHV
RD78GHW

@ Maximum number of control axes:
128 axes/module (RD78GHV)
256 axes/module (RD78GHW)

@ Minimum operation cycle *': 31.25 us

@ ST language program capacity:
Built-in ROM max. 64 MB
+ SD memory card

@ Compatible servo amplifiers

RD78GHV/RD78GHW are designed with a quad-core
processor that enables higher-speed control. These Motion
modules can be directly programmed to distribute load
control with PLC CPUs.

This ensures that performance will not be degraded even
when the number of axes is increased.

CC-LinkIE TSN
MELSEC iQ R

series

RD78G4/RD78G8
RD78G16/RD78G32
RD78G64

@® Maximum number of control axes:
64 axes/module (RD78G64)

@ Minimum operation cycle *': 62.5 s

@ ST language program capacity:
Built-in ROM max. 16 MB + SD memory card

@ Compatible servo amplifiers

MR-J5-G | MR-J5D-G4 | MR-JET-G

RD78G4/RD78G8/RD78G16/RD78G32/RD78G64 are designed
with a dual-core processor, and can be programmed to enable
various types of control, such as positioning, synchronous, cam,
speed, and torque control.

*1. The operation cycle varies by the number of control axes and the models.



Servo System Controllers (PLCopen® Motion Control FB Mode) Features

| Inter-Module Synchronization | EEEEA|

@ System expansion is possible by using inter-module
synchronization.

@ Control load distribution among the PLC CPU and the
Motion modules is possible, and therefore the number of
axes can be increased without sacrificing performance.

| Improved Performance

Inter-module synchronization

256 axes x 3 modules = 768 axes

PLCopen®

The minimum operation cycle of RD78GH in PLCopen® motion control FB mode is approximately 4.1 to 6.2 times faster than that of
the previous models, and the number of maximum control axes is 4 to 8 times more. The data from the servo amplifiers and input/
output signals can be received at high speeds, which reduces the cycle time.

Maximum number of control axes

RD78G64 |

4 times more I

R64MTCPU

axes!

8 times more
Q173DSCPU —

Operation cycle

Approx. 6.2 times faster

Approx. 4.1 times faster

R64MTCPU

—
(7]
g
5
(2]
b
()
3
o
o
2
S
5
)

—




Features Servo System Controllers (PLCopen® Motion Control FB Mode)

| System Configuration PLCopen®

The Motion Module provides functionality equivalent to a CC-Link IE TSN master/local module *' and executes motion control while
functioning as a master station. This dual functionality results in reduced system costs.

PLC CPU RD78GH/RD78G

usB
Ethernet

Engineering environment

Programmable Controller Engineering Software

MELSOFT GX Works3

Rotary servo motor  Linear servo motor

Inverter Master/local module * GOT2000 *2 1/0 module

Ethernet switch FR-A800-GN (local station)

TCP/IP device TCP/IP device TCP/IP device Inverter
FR-E800-E**

+

. Compared to the master/local module, the Motion modules are not provided with the following functions: sub-master station, local station, multi-master
configuration, backup/restore function, and data communication function with standard stations.

Future support planned

*3. When connecting FR-E800-E to RD78G, set the communication speed of CC-Link IE TSN to 100 Mbps.

N
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[
I Positioning Control

Two types of positioning control are available: single-axis and multi-axis positioning control. I
This variety allows you to meet various control needs.

Item \ Control types Item \ Control types
Positionin Absolute positioning Linear Absolute linear interpolation
Single-axis 9 Relative positioning L interpolation |Relative linear interpolation
: Multi-axis - - - -
control Homing —— Circular Absolute circular interpolation
JOG operation interpolation |Relative circular interpolation
Multi-axis path control

| Main Control

Linear interpolation Circular interpolation

End point address

I S19]|011U0D) WBISAS OAIBS I

Y
Path No. 3

PathNo.2 ,__Linear__ paih No. 4

Arc Arc

Path No. 1 Path No. 5 I
Linear Linear

Path No. 8 Path No. 6

ArC  pathNo.7 Arc

Linear

X

*1. The multi-axis path control is possible using the buffer mode.

| Programming

Positioning operation can be executed with a PLCopen® Motion Control FB or a Mitsubishi Electric's original function block. Various
patterns of positioning operation can be achieved by setting the travel distance, velocity, acceleration, deceleration, jerk, and buffer
mode of the function block.

Single axis continuous

MC_MoveRelative

positioning start Relative positioning FB
G_bContPosReq Done output
Execute Done — bDone1 Position
ContinuousUpdate Busy
Distance
leDistance1 —— Distance Active
Relative positioning FB
Velocity 1 Command aborted output
leDistance1 —1 Velocity CommandAborted —— bCommandAborted1
L J N
Acceleration 1 Relative positioning FB Error output g
leAcceleration1 ~ —{ Acceleration Error — bError1 IS

Deceleration 1

leDecelaration1 —— Deceleration ErrorlD
Jerk
leJerk1 —{ Jerk
Buffer mode
0 —{ BufferMode
Axis information Option

RD78_0000.Axis0001.AxisRef — Axis
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[ | m
I Acceleration/Deceleration Methods | PLCopen® | l

Three types of acceleration/deceleration methods are available: trapezoidal acceleration/deceleration, jerk acceleration/deceleration,

and acceleration/deceleration time fixed.

Trapezoidal acceleration/deceleration

After starting, maximum acceleration is maintained until the target
speed is reached.

For example, when a vehicle loaded with a workpiece accelerates
suddenly, the workpiece will swing back and forth due to the
impact of the sudden acceleration.

To reduce impacts and vibrations in a case such as this, the
vehicle must accelerate at a slower rate.

The speed creates a trapezoidal shape.

Sudden start !

15 .15

Sudden stop !

______ 1

______ 1

________ 1
Position|——m === Ly

Linear waveform

Speed >
Acceleration*! >
Time

Acceleration/deceleration time fixed method

This method executes acceleration/deceleration based on the
time specified, regardless of the commanded speed.

Position 1

Position
Position 2

>
>

Speed 1

Speed 2

v

Acceleration time *2

Target
acceleration

Time

Jerk acceleration/deceleration

The acceleration changes gradually.

For example, when a vehicle loaded with a workpiece accelerates
gradually, the load will not swing back and forth after acceleration.
The jerk is maintained during acceleration. When the vehicle has
almost reached the target speed, the jerk is decelerated. Adjusting
jerk in this way achieves smooth acceleration/deceleration while
also shortening the time it takes to reach the target speed.

The speed creates a S-curve shape.

Gradual acceleration Gradual deceleration

=N = 1=

Position

v

S-curve waveform

Speed >

Acceleration*!

v

i-/l Set jerk

Jerk

v

Acceleration time Time

*1. Input acceleration.
*2. Specify acceleration time.
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Features

[
I High Flexibility in Synchronous Control

Synchronous control is performed using function blocks that operate as software-based mechanical modules such as gear, shatt,

speed change gear, and

cam.

@ The number and the combination of the synchronous modules are flexibly selected, achieving optimized operation.
@ The following two types of cam data are available: cam data and cam data for a rotary knife

@ Complex cam control is possible by flexibly switching cams.

@ Positioning and synchronous control can be performed together in the same program.
@ Cam for a rotary knife can be easily created in MELSOFT GX Works3 or by using function blocks.

[An example of packing machine program]

Master axis

Speed control

MCv_SpeedControl

Gear operation start

MC_Gearin

Combining axes
MC_CombineAxes

Cam operation start

MC_Camin

Auxiliary axis

Relative positioning

MC_MoveRelative

Gear operation start

MC_Gearin

- ~

7 AN
7 Gearoperationstart FB*' >

MC_Gearln

DUT:Master —————————— Master:DUT
DUT:Slave ——————————— Slave:DUT
B:Execute InGear:B
B:ContinuousUpdate Busy:B
D:RatioNumerator Active:B
UD:RatioDenominator CommandAborted:B
DUT:MasterValueSource Error:B
L:Acceleration ErrorID:UW
L:Deceleration
L:Jerk
W:BufferMode
UD:Options

: : PLCopen® Motion Control FB

[Time chart]

Unwinding axisl—v—

Roll axis

Cam operation start

Cam operation start

Cam operation start

Cam operation start

Cam operation start

IEEEE

Feeding axi

Cam operation start FB

Unwinding
axis // MC_Camin
+— DUT:Master Master:DUT
,/ —{DUT:Slave Slave:DUT
/. — B:Execute InSync:B
RO/" axis | B:ContinuousUpdate Busy:B
// — L:MasterOffset Active:B
— L:SlaveOffset CommandAborted:B
Feeding —| L:MasterScaling Error:B
axis 1 — L:SlaveScaling ErrorlD:UW
— L:MasterStartDistance EndOfProfile:B
\\ — L:MasterSyncPosition
Feeding —| DUT:StartMode
axis 2 — DUT:MasterValueSource
N | DUT:CamTablelD
\— DUT:BufferMode
Feeding L\ UD:Options
axis 3
Cutting axis

s 1

Feeding axis 2

This program synchronizes all the axes, from the cutting axis through the unwinding axis, with the master axis.

The following shows the time chart of the film cutting operation.

Position
A

Input axis

—

Unwinding axis

Cam length per cycle

v

Feeding axis 3

Cutting axis

Feeding axis 3

]
'
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[ |
I Cam Control

| Changing Cam No.

The cam being executed can be flexibly switched to another cam, and cam control can smoothly switch to positioning control without
stopping the servo motor.

Cam 1 Cam 2 Positioning control
Cam operation start Cam operation start Absolute positioning
MC_Camin MC_Camin MC_MoveAbsolute
A Switches during the operation Switches during the operation

Synchronous Synchronous control Positioning control

© con’E‘rol (Cam No. 2)
Ve %

Switches cam No. when a faulty : H |G back to th iginal i
product is found. : ’ 1 Goes back to the original position.

Switches to positioning control.

v

[ | m
l Servo System Recorder '

The Motion module automatically collects data of all real drive axes when an error occurs. The collected data, such as the command
and the feedback values, greatly helps you analyze the error cause.

@ Automatic collection of data, such as the command and feedback values, without programming
@ Data collection of all axes, which helps you locate the error cause even when the error is caused by the other axes without an error

[Data collection]

Servo system recorder

CC-LinkIE TSN

y vV §

Roll axis 1

Position, speed, torque data, etc.
Roll axis 2

v
i GX LogViewer

O

@ Displays the collected data and events
graphically.

@ Enables users to adjust a graph easily
by automatic adjustment function and
drag operation.
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-Cth PLCoen®
. a ata p '

Create operation profile data*' (cam data) according to your application. The created cam data is used to control output axis. I
The following three cam operations are available: linear operation, two-way operation, and feed operation. Choose one according to
your application.

*1. "Operation profile data" is a general name for waveform data, which is used for various applications.

I Operation Profile Data (Cam Data)

Linear operation Two-way operation
The cam pattern is a linear line. The beginning and the end of the cam pattern are the same.
This pattern is used for a ball screw and a rotary table. Mechanical cams fall into this category.

A A ‘

-~
Stroke Stroke - \
-
-7 @
Ball screw [Unit: mm] - -

>
—» -

I - i
Cam length per cycle ! U Cam length per cycle 1
i Crankshaft

Rotary table [Unit: degree]

v

I
wn
[0}
<
S
(2]
G
@
3
(@]
o]
=)
=
S
o)
(/2]

I

Feed operation

The beginning and the end of the cam pattern differ.

This pattern is used for fixed-amount feed operations and
intermittent operations.

Set the end point for the feed operation to a position of your choice.

A

Stroke . I

Belt conveyor

v

Lt

< g o "1
Cam length per cycle ! g’ﬂ

Rotary table [Unit: degree]

Application examples

[Machine with all axes synchronized] [Machine with only certain of the axes synchronized]

Only two axes synchronized Two arms synchronized

Only two axes are synchronized.

All the axes of the machine are in The other axes perform positioning The two arms can avoid interference
synchronization. operation while the two axes execute by synchronizing with each other,
synchronous control. shortening the cycle time.
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.
. Operation Profile Data

The operation profile data is divided into the following two types of cam data.

Operation profile data

Cam data for a rotary knife

e ey it -

L

@ Create on GX Works3. @ Create on GX Works3.
@ Create on a personal computer @ Create using function blocks.
(the data is in CSV format).

| Importing Operation Profile Data in CSV Format

The operation profile data in a CSV format on a personal computer can be imported directly to a Motion module.

Create operation profile data Write data to the Motion module Imml
==
Point [ J1 WA
P1 X1 = Import
e | b oSV > > > >
Pn Xn
Machine drawing Operation
profile data
(] v‘ ()
Create CSV data based on the machine drawing Import the data via an SD memory The same operation as
card or write data from the computer. a mechanical cam

| Easy Cam Creation for a Rotary Knife

Cam data for a rotary knife is automatically generated with MELSOFT GX Works3 or by using a function block.

@ (Using function block) The operation profile data (cam data) is created just by setting the sheet length and sheet synchronization
width, etc., to the function block and starting it.

@ (Using MELSOFT GX Works3) Set the sheet length and sheet synchronization width, etc., which automatically generates cam
data for a rotary knife.

Sheet synchronization width / &J
/ \‘ /

~

Stroke ratio

Cam reference Rotary knife
position

Cam length per cycle
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.
I Servo Amplifier Control Mode

[ ]
| PLCopen® | '

The servo amplifier has three control modes: position, velocity, and torque control modes.

[Control mode]
Position control mode: Accurately move to the target position

(Speed control that includes position loop)
Velocity control mode: Drive at the specified speed

(Speed control that does not include position loop)

Torque control mode: Drive at the specified torque
MC_TorqueControl

Note 1: Transits at stop completion or error occurrence.

U .
¢+ Note.1 s
U \Y

Cyclic

position model

O

MC_MoveVelocity

Note 2: Transits when Aborting or Buffered is executed to an instruction Cyclic <
other than MC_MoveVelocity/MC_TorqueControl. torque mode
o — —

»  Cyclic
velocity mode|

[
l Selectable Speed Control to Best Fit Your System Needs

[
'

Two types of speed control are available: speed control that includes position loop and speed control that does not include position loop.

| Speed Control That Does Not Include Position Loop

@® Control mode setting of the servo amplifier: velocity control
mode

® Minimizes speed deviation by flexibly responding to speed
changes, such as those that occur when the load changes.

Unwmd

Wind

gy o

Speed
@ Suitable for machines which keep driving the motors at %
constant speed, such as a wind/unwind machine. % control

&.

Speed control

Torque control

| Speed Control That Includes Position Loop

Converting machine

@ Control mode setting of the servo amplifier: position control
mode

@ Suitable for operations that repeatedly switch between
speed and position control.

Belt conveyor

I S19]|011U0D) WBISAS OAIBS I
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n
l Torque Control

| Torque Control Mode

The motor drives following the commanded torque and keeps
the torque constant and stable. Constant torque
When the load is light and the speed increases to the set limit,
the torque control switches to speed control.

Speed control

Torque control

Application example

[Unwinding axis of converting machines]
Torque control unwinds film at constant

tension to prevent wrinkling in the film.

The tension can be kept constant by

sequentially controlling the torque commands. y. )

This type of control is perfect for unwinding & ! ‘l 9
machines that need to keep the tension of &

unwound materials constant. Unwinding axis Roll axis 4 p y 9

| Continuous Operation to Torque Control Mode

When using this mode, you can switch from position
control to torque control continuously without stopping
the servo motor.

@® The current positions are always tracked even in
torque control, and therefore positioning after torque
control is smoothly executed.

@ Position control is smoothly switched to torque
control without stopping the servo motor. control torque control control

Press fitting of the workpiece

Application example

[An example of continuous operation to torque control]

This control mode applies to a 4 Bonding |
/

variety of machines, such as ,/

bonding, press-fit, punching, and // _.l_ ‘ ‘ _.l_ _.l_ l 1 -il—
—_— > 1
|

clamping machines. ,/ 1 t h » » V1V, t1
— ' | ! |

= N | | e
]

I g || L | &
> > ! » (4 »
Press-fit machine T~
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Features Engineering Software (PLCopen® Motion Control FB Mode)

One software, many possibilities

Programmable Controller Engineering Software

GX Works3

GX Works3

MELSOFT GX Works3 has a variety of features which help users create programs and conduct maintenance more flexibly and easily.
This software includes motion control setting to support all Motion module development stages - from setting parameters to

programming, debugging, and maintenance.

o
l Development Environment Designed for Ease of Use

This all-in-one software covers all aspects of the product development cycle, resulting in boosted efficiency in programming while also
improving user-operability by providing a common interface across all the phases.

;Svstem Design 4 i Programming 4 ;

Debug /; Maintenance o/

| System Design

@® Network configuration settings
@ Automatic detection of network configuration

| Debug

@ Various monitor functions, such as axis monitor, and ST
language program monitor

@ A simulator that debugs a program without an actual machine

@® Real-time monitor of GX LogViewer

I Programming

@ Easy programming in ST language

@ More intuitive programming, which eliminates the need to
remember devices or buffer memory addresses

@ Easy access to axis information

@ Operation profile data

| Maintenance

@ Various monitor functions, such as axis monitor, and event
history



Engineering Software (PLCopen® Motion Control FB Mode) Features

PETTULI Y | iostaning 24 | oebiig 7 [ hanterarce 2
- 2
l Network Configuration Settings '

[Network configuration settings]
@ Intuitive network settings with drag-and-drop operations and
a graphical screen view

[Automatic detection]

@ By clicking the [Connected/Disconnected Module Detection]
button, the connection status of slave devices is automatically
detected and the CC-Link IE TSN configuration screen is

I
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I Operation Profile Data with Simple Settings '
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Operation profile data, such as cam data and cam data for a rotary knife, is easily created.

@ The cam graph can be flexibly and easily created through drag & drop. The waveform is changed according to the pointer's movement.

@ Stroke, speed, acceleration, and jerk can be set while monitoring the changes on the graph.

@ By setting "5th Curve (Adj)" for the cam curve types, the speed on a section border becomes smooth.

@ Operation profile data for a rotary knife can be automatically generated by settings sheet length, synchronization width, cam
resolution, etc.

@ The created operation profile data can be checked on the list.

Double-click Cam data (section interpolation)

TETT R

\ 4

v

I

el
IIiFM:i»thI.
i ‘
ik

....._H..._.
(o =

EEs

Operation profile data list

Rotary knife

Cam data (linear interpolation)

| The 5th curve settings makes
| the speed between sections (in green) smooth.

5th Curve (Adj)




Features Engineering Software (PLCopen® Motion Control FB Mode)
9 [¢)

;Programming ,;%,i Wlaintenance
[ ||
l Easy Programming Through Structured Text Language '

@ Structured text programs are composed of function blocks, increasing program readability.

@ Modularization of the programs increases their reusability.

@ The consistent, common operability on a single engineering tool improves usability further.

@ A wide selection of programming elements in the MELSOFT Library contributes to reducing programming time.

@ The program is created by dragging & dropping programming elements, which simplifies the programming process.

@ A startup time is reduced using the simulator of MELSOFT GX Works3 that can debug a program without an actual machine.

| Programming Using Labels

@® The control axes of the Motion modules and I/O signals are defined as label variables, which enables easy reuse of programs and
helps to improve programming efficiency.
@® The global labels created in the Motion module project can be used in PLC CPUs.

PLC CPU Motion module
RD78_0000.Axis0001.Md.Homing_Request [Axis label example]
e | Axis0001.Md ! Axis monitor [Reading label data in Motion module]
{Axis0001H DUT:Axis Axis:DUT AxisStatus | Axis status Th is label dat ted in the Moti
:Hma,ooo... - bone Error | Axis error detection € axis lapel data created In the iotion
- " . I .
Homing_Request | Homing request module can be read by the PLC CPU.
H 0.0 }— L:Position Busy:B SetPosition | Command current position
DUT:AbsSwitch
Motion global | Share Motion global
label - label
PLC CPU Motion module
Axis | | I
RD78_0000.Axis0001.Cd.VelocityOverride [Axis label example] -
Axis0001.Cd | Axis monitor [Writing data to labels in Motion module]
|
Encoder_InputValue | Encoder input value . :
}—{EDMOV 100.0 RD78_0000.Axis0001.Cd... ErrorReset | Error reset Data in the PLC CPU program can be written
TorqueLimiLPositivei Torque limit value (positive) to the axis labels in the Motion module.
VelocityOverride | Speed override

Motion global Share »| Motion global
label g label

| Axis Information is Easily Accessible

@ Axis label variables can be used as an argument to refer axes in positioning function blocks.
@ IntelliSense® function reduces programming mistakes.
@ Access by variable names increases readability.

[Structured text editor]
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Engineering Software (PLCopen® Motion Control FB Mode) Features

| Programming 1 Debug 7d | Maintenance 4

[ | ||
I GX LogViewer with Enhanced Waveform Display l

The graph data of both PLC CPU modules and Motion modules can be viewed on a single tool, GX LogViewer. This tool helps you efficiently
analyze data from two different modules. The following two functions are provided for logging: data logging function (offline) and real-time monitor.

| Data Logging Function (Offline)

The function performs data logging by -
. . . Data logging
a specified time interval based on the
. . . . ,/” \\\\
logging setting (trigger condition, data o —f,,\ /._\\ ~ ‘
. . . o
collection) written to the motion system device ~ 1 N _ |patalogging
from the engineering tool. The results o file
are Saved asa data Iogglng flle' [ 20]771/1;29/101518 001000000 OV\I‘.W’I,‘W%B
Up tO 10 data SettingS can be 'L 2017/11/29/1015_18 001100000 ON ,1_1 187
. . 2017/11/29/10: 15. 18.001900000 ON 11 94
simultaneously logged for the motion J 2017/11/29/10:15:18.002000000 || ON 13,90
[PESSEN L 2017/11/29/1015_18.002100000 ON .1_3 87
system. I [ | 2017/1/29/10:15:18.001900000 | | ON 13 21
The period of data Iogging | | 2017/11/29/10:15:18.002000000 OFF 12 24

| Real-Time Monitor

Up to 32 collected motion system data can be displayed in real time.

Specify the target data and the trigger
condition for the real-time monitor. Check the collected data in real time.

Real-time monitor Data is being collected.

.E;'rm"eﬁg Design 3 ] Programming [ Debug 7 | Maintenance V4

~ | ]
l Simulation Before an Actual Operation and Monitor Functions that Make Troubleshooting Easy '

The system simulator enables the Motion module and PLC Users can customize the axis
CPU programs to be simulated interactively. monitor items according to their
A program operation can be checked without an actual machine machine, improving debug
during debugging process, which shortens the startup time. efficiency. The axis monitor can

L Bmn | MR also be used during simulation.

. -_':.: 2= i ;":': AT

- -

e
Event history lists information about executed operations and Debugging can be executed through both the program monitor
errors that have occurred on each module in chronological order, and the watch window by using the common interface.
which helps to conduct troubleshooting.

i ! - =

= == | Watch window
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Features Embedded Type Servo System Controller

Software-based controller for high-precision motion control

CC-LinkIE TSN

Motion Control Software

SWM- G | NEwW [ - SNMGAPI oo

ATE Satyrie
VW4 gt
BT 13

Installed on a personal computer, SWM-G Motion Control Software can perform motion and network control.

@ Supports a CC-Link IE TSN servo control system with the personal computer where RTX64 (real-time extension) is installed.
(RTX64 is included with SWM-G.)

@ Meets various application needs by offering various types of motion control, such as positioning, synchronous, cam, speed, and
torque control using API library for motion control.

@ Utilizes network control to connect and set various slave devices (remote I/O modules, etc.) and TCP/IP devices.

[ | »
Product Lines *@
- swm-g|

4 4 @ SWM-G Motion Control Software

SWM-G Engine
SWM-G API
Network API

SWM-G Operating Station
CC-Link IE TSN Configurator
Real Time OS

4 4 For 16 axes For 64 axes

Purchase the USB key (license). For 32 axes  For 128 axes

Download Motion Control Software from
Mitsubishi Electric FA global website.

CC-LinkIE TSN

Motion Control Software*'

SWM-G (=i USB key for Motion Control Software

@ Maximum number of control axes: 128 MR-SWMG16-U: 16 axes MR-SWMG32-U: 32 axes
@ Minimum operation cycle*?: 125 ps MR-SWMG64-U: 64 axes MR-SWMG128-U: 128 axes
@® Programming language: Visual C ++°

*1. SWM-G Motion Control Software includes SWM-G Engine, SWM-G API, Network API, SWM-G Operating Station, CC-Link IE TSN Configurator, and Real Time OS (RTX64).
*2. The minimum operation cycle depends on the number of control axes and the CPU of the personal computer.



| Covering a Wide Range of Multi-Axis Applications

Embedded Type Servo System Controller Features

® SWM-G Motion Control Software is available in 16 to 128-
axis control models, enabling multi-axis synchronization of
various scales of machines.

{ Chemical mechanical polishing devices ( Etching devices

{_ Electronic parts assembling machines

(___ Taping devices

5 2
S
v
\\'\_“; -
=~

| Reduced Machine Design and Startup Time

@ A CPU core of the industrial personal computer is assigned
for running SWM-G processing, and that enables SWM-G
to perform a high-speed, real-time operation without being
affected by the operation on Windows®.

Windows® Process

SWM:GIEngine

Windows® Kernel
Real:time
KernellExtension

Real-time
HALS Extension

Windows® HAL

RTX Subsystem

@ The integrated test tool SWM-G Operating =
Station covers the development processes of
SWM-G from design to simulation, contributing =
to reduction in the total cost of ownership.

@ The network management tool CC-Link
IE TSN Configurator enables users to set
the network configuration and check the

Fx roA NP AT

|
1w P

[ 1
el

communication status, leading to reduced e
design time. -

SWM-G Operating Station

CC-Link IE TSN Configurator

| Maintenance Solution by MELIPC with SWM-G Installed

When SWM-G is installed and operated on the MELIPC (industrial personal computer), the system offers a powerful maintenance

solution utilizing the Edgecross-compatible software.
[Predictive/preventive maintenance]

@ The user application collects data of machine diagnosis function, etc.
from MR-J5-G/MR-JET-G through the communication API of SWM-G.

® The MELIPC analyzes the collected data by using the Edgecross-
compatible real-time data analyzer.

[Corrective maintenance]
® SWM-G collects data from the drive recorder of

which reduces troubleshooting time.

Real-time data analyzer

Offline analysis Real-time diagnosis
Data analysis Diagnosis
o & =2
Fad
=l % m@
Diagnosis rule
Data accumulation Data collection Feedback

X EDGECROSS

CC-LinkIE TSN

stop

Recorded time

>

Record items !

ALM
EM1

R
TLC b——

Torque
Speed
Droop pulses

* Waveforms example of MR Configurator2 (Image is for illustrative purpose only.)

MR-J5-G/MR-JET-G through TCP/IP communications,
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Features Embedded Type Servo System Controller

a S il
" System Configuration SWM-G| |

Windows® Real-time OS

User application Motion Control Software

pos.axis = 0; /* Axis No. */ Motion control
pos.profile.type = profileType::Trapezoidal; Write
/* Acceleration/deceleration method */

S Network control
pos.profile.velocity = 10000;  /* Velocity */
pos.profile.acc = 10000; /* Acceleration. */ 4 4
pos.profile.dec = 10000; /* Deceleration. */ Motion control
pos.target = 10000; /* Target position */ Read
swmglib_CoreMotion-> motion-> PTP control, linear and circular
StartMov(pos); /* Positioning */ interpolation, synchronous

control, cam control, etc.

Motion Control Software

SWM-G
SWM-G
Operating
Station

: RTX{Subsystem
®
Windws -SWMG|Engine
- : Software provided by Mitsubishi Electric J Real T|me 03

I - sotware prepared by users Network interface

User
Application

CC-Link(IE;TSN
Configurator

Microsoft® Visual Studio®

SWM-G: up to 128 axes
Slave stations: up to 128 stations (including servo amplifiers)

CCLINKIETSN |\ v MELSERI/0- 7

Rotary Linear servo motor
servo motor

Ethernet switch
(TCP/IP device)

1/0 module Inverter
FR-A800-GN

TCP/IP device TCP/IP device TCP/IP device

46
- * Motion Control Software can function as a master station of CC-Link IE TSN.

The following functions are not provided: sub-master station, local station, multi-master configuration, backup/restore function, data communication function with standard stations, and safety communication.



Embedded Type Servo System Controller Features

-It ted Test Tool SWM-G O ting Stati .
ntegrated Test Too - erating Station
- g P 9 e<t-1

This tool provides a variety of features - parameter settings required for application development and the test operation for JOG, I
inching, and positioning operations. In addition, each axis status and sampled waveforms can be displayed to help user check the
start timing and the operation pattern.

CC-Link IETSN Configurator SWM-G Operating Station
(settings for CC-Link IE TSN) (motion settings, monitor tool)
@® Communication setting with MR-J5-G/MR-JET-G @ Axis parameter setting and axis monitor
(communication cycle) @ Test operation (for servo ON, JOG, PTP, etc.)

@ Communication status check

[T = ]
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.
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8 o : : i . eq B g
Settings for CC-Link IE TSN-Compatible Devices g
SWM-G 2
The settings of the network and servo amplifiers can be conducted through the single network line of CC-Link IE TSN. =
I

[CC-Link IE TSN Configurator]

CC-Link IE TSN Configurator is the network management tool of CC-Link IE TSN that enables users to set the network and check
the communication status.

@ Easy network configuration

@ System and communication status check

[MR Configurator2*?]

MR Configurator2 enables users to easily set and adjust multiple servo amplifiers through CC-Link IE TSN which enables mixing of
TCP/IP communication and other communications.

® Supports MR-J5-G/MR-JET-G

@ Manages a multi-axis system as one project

@ Offers an easy-to-set user interface for machine diagnosis function

MR Configurator2
MR-JET-G

1/0 module

CC-LinkIETSN §

CC-Link IE TSN Configurator

*2. MR Configurator2 is not included with SWM-G Motion Control Software.




Features Embedded Type Servo System Controller

.
. Positioning Control

Linear interpolation

Path No. 3

Arc

Path No. 1
Linear

Path No. 8

PathNo.2 ,__Li€ar__ paih No. 4

A pathNo.7 Arc
Linear

Arc

Path No.5
Linear

Path No. 6

Jerk acceleration/deceleration

Circular interpolation

End point address

!
!
'
I

I

|

1
"~ ~~--_¢ Central point

mie s 7 Z axis
(mm/inch/pulse)
Z axis
Y axis
T~ X axis

Triggered motion

Position

Speed

S-curve waveform

v

v

Ac ion

i-/l Set jerk

Jerk

Acceleration time Time

Axis 2 A Axis 2 Axis 2 Axis 1
target position start trigger ON target position

start trigger ON

Start point End point

Axis 1

In this method, an axis can be accelerated gradually through
adjusting jerk so that the vibrations of the machine can be
minimized.

In the example above, the constant positive jerk is applied
at the start of the operation to achieve smooth acceleration.
When the axis is shifted to the constant-speed operation, the
same amount of negative jerk is applied.

Adjusting jerk in this way achieves smooth acceleration/
deceleration while also shortening the time it takes to reach
the target speed.

The speed creates a S-curve shape.

The triggered motion is a type of command that delays the
execution of the motion command until the specified trigger
condition is satisfied.

Axes can be started automatically based on the specified
conditions by using this command, reducing the cycle time of
conveyor systems, etc.

In the operation example above, right after the axis 2 starts
execution of normal motion commands, the axis 1 executes
the triggered motion command (delaying the execution of the
command until the condition is satisfied).

When the condition is satisfied (start trigger ON) during

the axis 2 operation, the axis 1 starts executing the motion

command.




Embedded Type Servo System Controller Features

. ed W
Swm-G| |

Synchronous control (tandem drive)

Synchronized

Master axis Slave axis

Motion Control Software enables tandem operation where the
same commands can be outputted to master and slave axes.

Gantry home position return

Master axis '—| Slave axis

After the master and slave axes pass their respective dogs,
the gantry home position return stops both of the axes at the
Z-phase of the master axis.

This method enables two or more axes to execute home
position return simultaneously, supporting gantry systems.

[ |
. A Wide Variety of Features

- e W
SWM-G| |

Hot connect (disconnection/reconnection)
The hot connect enables a topology change during operation
without requesting a communication stop.
The user application disconnects and reconnects the network
through API library.

Position synchronous output (cam switch)
The output signal is turned on when a specified condition is
satisfied. This function can be used as an alternative to a limit
switch.

Pitch error compensation

The set offset is applied at regularly spaced command
positions. The position error of ball screws can be
compensated, improving the operation accuracy.

Acceleration/deceleration methods

The controller offers 24 types of acceleration/deceleration
methods, such as trapezoidal, S-curve, jerk ratio, parabolic,
sine curve, time acceleration trapezoidal, etc.

Select the method according to your application.

Monitoring of servo data

The controller obtains the status data of MR-J5-G/MR-JET-G
servo amplifiers, such as machine diagnosis information

and encoder temperature, via CC-Link IE TSN. This enables
visualization of machine status.

Touch probe (mark detection)

The current value of the servo motor can be read when the
touch probe signal is inputted.

Software and hardware touch probes are available.

Select the touch probe according to your application.

Backlash compensation

The set offset is applied when the axis changes the travel
direction.

The backlash of ball screws can be compensated, which
improves operation accuracy of machines.
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Features Embedded Type Servo System Controller

[ . e .
I Programming Utilizing API Library SWN-G l

B Development environment ' (Microsoft® Visual Studio®)
Add the SWM-G AP!I library to the project of Microsoft® Visual Studio® and create a user program.

Ly

@ C++, C# compile
@ Debug of C language programs

— *1. Prepare a development environment with Microsoft Visual Studio®.

H A program that starts positioning

void sample()
{

Motion::PosCommand pos;

/* Position command data settings */

pos.axis = 0; /* Axis = axis @ */

pos.profile.type = ProfileType::Trapezoidal,; /* Acceleration = trapezoidal */
pos.profile.velocity = 10000.9; /* Velocity = 10000.0 [U/s] */

pos.profile.acc = 10000.9; /* Acceleration = 10000.0 [U/s*2] */
pos.profile.dec = 10000.9; /* Deceleration = 10000.0 [U/s*2] */
pos.target = 30000.0; /* Travel distance = 30000.0 [U] */

/* Relative positioning start */

err = ssclib_cm.motion->StartMov(&pos);

if (err != ErrorCode::None) { /* Error processing */ }

/* Waiting for positioning completion */
sscLib_cm.motion->Wait(e);

Servo amplifier

Velocity
A SWM-G MR-JET-G

CC-LinkIE TSN

\ 4

> Time

In-position signal —|




Embedded Type Servo System Controller Features

H A program that continuously starts positioning of another axis based on the specified trigger condition

void sample()

{
Motion::PosCommand pos;
Motion:TriggerPosCommand tpos;

/* Position command data settings (axis @) */

pos.axis = 0; /* Axis = axis @ *x/

pos.profile.type = ProfileType::Trapezoidal; /* Acceleration = trapezoidal */
pos.profile.velocity = 10000.9; /* Velocity = 10000.0 [U/s] */
pos.profile.acc = 10000.9; /* Acceleration = 10000.0 [U/s*2] */
pos.profile.dec = 10000.9; /* Deceleration = 10000.0 [U/s*2] */
pos.target = 30000.9; /* Travel distance = 30000.0 [U] */

/* Relative positioning start (axis @) */
—  err = ssclib_cm.motion->StartMov(&pos);
if (err != ErrorCode::None) { /* Error processing */ }

/* Triggered motion position command data settings (axis 1) */

tpos.axis = 1; /* Axis = axis 1 */

tpos.profile.type = ProfileType::Trapezoidal; /* Acceleration = trapezoidal */

tpos.profile.velocity = 10000.0; /* Velocity = 10000.0 [U/s] */

tpos.profile.acc = 10000.0; /* Acceleration = 10000.0 [U/s*2] */

tpos.profile.dec = 10000.0; /* Deceleration = 10000.0 [U/s*2] */

tpos.target = 20000.0; /* Travel distance = 20000.0 [U] */

tpos.trigger.triggerAxis = 0; /* Trigger axis = axis @ */

tpos.trigger.triggerType = TriggerType::Remainingbistance; /* Trigger condition = remaining distance */
tpos.trigger.triggerValue = 1500.0; /* Remaining distance = 1500.0 [U] */

/* Triggered motion relative positioning start (axis 1) */

err = ssclib_cm.motion->StartMov(&tpos);
if (err != ErrorCode::None) { /* Error processing */ }

/* Waiting for positioning completion */
sscLib_cm.motion->Wait(1);

3
Servo amplifier
Velocity
A
SWM-G MR-JET-G
i
Axis 0 ,
CC-LinkIE TSN
> Time
Axis 1
> Time
Starts Axis 1 when the remaining distance of axis 0 is
equal to the trigger value (1500.0)
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Features MELSERVO-JET

All-in-One World Class Servo

Servo amplifiers
Simple, efficient wiring Replaceable cooling fan

MELSERVO-JET /

Easy-to-operate front display

Slim, small footprint

CC-LinkIE TSN EtherCAT.
MR-JET-G MR-JET-G-N1

Supports Ethernet-based CC-Link IE TSN, featuring high-speed, large-capacity
communication (1 Gbps). Command communication cycle of > 125 ps and speed frequency
response of 2.5 kHz enable advanced motion control.

The servo amplifiers also support CC-Link IE Field Network Basic.

MR-JET-G-N1 servo amplifiers support EtherCAT®. (100 Mbps)

[
. Product Lines

B Servo amplifier @: Supported

Power supply Command . Control mode
o . Noto 1) Rated output Rotary servo motor | Linear servo motor . :
specifications interface Position Velocity Torque

CC-Link IETSN

0.1 kW to 3.0 kW

MR-JET-G-N1 EtherCAT®
Notes: 1. MR-JET-G also supports CC-Link IE Field Network Basic.




MELSERVO-JET Features

Rotary servo motors

HG'KNS Series
HG'SNS Series

Equipped with a
22-bit absolute
position encoder.

* A battery is required when configuring an absolute position detection system.

HG-KNS

Series

Servo motors with a 22-bit
absolute position encoder
Rated speed: 3000 r/min
Maximum speed: 6000 r/min

HG-SNS

Series

Servo motors with a 22-bit
absolute position encoder
Rated speed: 2000 r/min
Maximum speed: 3000 r/min

* The maximum speed varies by the models.

H Rotary Servo Motors * : Motor flange size [Unit: mm]
HG-KNS Series HG-SNS Series

40X 40 * 60 X 60 * 80X80* 130 X 130 * 176 X 176 *

Capacity Capacity Capacity Capacity Capacity
[kW] [kW] [kW] [kW] [kW]
HG-KNS13J b HG-KNS23J § HG-KNS73J HG-SNS52J b HG-SNS202J

HG-KNS43J 0.4 HG-SNS102J 1.0 HG-SNS302J 3.0
HG-SNS152J 1.5

SI0J0[ OAISS / sialy|duuy OAleS I




Features Servo Amplifiers/Servo Motors

[
I Compact Servo Amplifiers with Simple Wiring

| Simple, Efficient Wiring

The servo amplifier offers simple wiring by having connectors on the top and bottom surfaces, and allows all cables and wires to be
routed through wiring ducts. LEDs and switches are located on the front surface of the servo amplifiers for easy operation.

[Top wiring]

10 mm less in width
than the prior model*

= | . * 1/0 signal cable

¢ 7-segment LED HE « Ethernet cables

* Rotary/ID |

setting switches

* Communication
status displays

' 4 * Power cable
* Encoder cable
f * Regenerative resistor

[Bottom wiring]

* As compared with MR-JE

I Space saving, simple wiring

Unified height and
depth across all capacities

[ |
. Servo Motors with High-Resolution Encoder

| Equipped with a 22-bit Encoder

The HG-KNS/HG-SNS servo motors are equipped with a high-resolution absolute position encoder (4,194,304 pulses/rev) and
enable high-accuracy positioning and smooth rotation.* The HG-KNS/HG-SNS servo motors are fully compatible with the prior
series as they have the same dimensions and use the same encoder and power cables.

*1. A battery is required when configuring an absolute position detection system.



Servo Amplifiers/Servo Motors Features

™
I Tuning Functions

Use the tuning methods that are optimal for your machines.

Required performance

A
One-touch tuning
One-touch tuning
N X with high responsivity.
Quick tuning enables R
a stable positioning
operation.
b
\ ------ Command
Shortens settling time )
= Before adjustment
Quick tuning
Controls overshoot One-touch tuning
»
>
Adjustment time
| Quick Tuning

This function automatically performs easy-to-use
auto tuning that controls vibration and overshoot
just by turning on the servo-on command. Before
normal operation, the servo amplifier sets control
gain and machine resonance suppression filters in
0.3 seconds by inputting torque to the servo motor
automatically. After completing the setting, the servo
amplifier starts operation normally.

Servo-on
Start
ya - N S N
Auto tuning / N\ / R
o~ AN
v $ Tuning complete
v _
P <
. . V. N, 4 N
Quick tuning / RN P AN
N N
= Tuning complete [

Tuning within 0.3 s before operation

| One-Touch Tuning

Controls overshoot

This function automatically completes servo
gain adjustment according to the mechanical

-=-:Command

Adjustment with one-touch

during operation Shorter settling time

— :Actual operation

characteristics and reduces the settling time just

by turning on the one-touch tuning. The servo
gain adjustment includes the machine resonance
suppression filter, advanced vibration suppression

peadg

—
/ Settling
> p time

Time Time Time

paads
peadg

|

control I, and the robust filter. Controlling

Operation is unstable.

Operation is not following Ability to control overshoot
the command. and vibration is improved.

overshoot and vibration is improved, maximizing
your machine performance.

| Advanced Vibration Suppression Control Il

This function suppresses two types of low
frequency vibrations, owing to vibration
suppression algorithm which supports three-inertia
system. This function is effective in suppressing
residual vibration with relatively low frequency of
approximately 100 Hz or less generated at the end
of an arm and in a machine, enabling a shorter
settling time. Adjustment is easily performed on
MR Configurator2.

| Command Notch Filter

The frequency can be set close to the machine vibration
frequency because the command notch filter has an
applicable frequency range between approximately 1 Hz and
2000 Hz.

Three-inertia
system

Vibrationin I
amachine

Two types of the vibrations are
Vibration at the suppressed at the same time.

end of an arm
I

Without vibration ~ Advanced vibration ~ Advanced vibration

suppression control  suppression control - suppression control ||

I Machine Resonance Suppression Filter

The expanded applicable frequency range is between 10
Hz and 8000 Hz. Five filters are simultaneously applicable,
improving vibration suppression performance of a machine.
The machine resonance frequency is detected by the
machine analyzer function in MR Configurator2.

SI0J0[ OAISS / sia|duy OAleS I




Features Servo Amplifiers/Servo Motors

[ |
. Preventive Maintenance

| Machine Diagnosis Function

This function detects changes in mechanical parts @ Friction estimation function @ Vibration estimation function
(ball screw, guide, bearing, belt, etc.) by analyzing
changes in machine friction, load moment

of inertia, unbalanced torque, and vibration
components from the data inside a servo amplifier,
supporting timely maintenance of these parts.

| Servo Amplifier Life Diagnosis

This function displays the cumulative energization time and the ﬁ
number of inrush relay on/off times. The data can be used to T A e, |
check the service life of the parts as a rough guide. i T e

@ Cumulative energization time (Smoothing condenser/cooling NG ) =
[ U .
fan life span) O e [ e ey |
@ The number of inrush relay on/off times (Inrush relay life) R e et i
m e et G e

W Lt B e e et
feahl b e e f mn pree w bemend

[ |
. Corrective Maintenance

| Drive Recorder

This function continuously monitors the servo status and records the status transition such as a trigger condition before and after an alarm
for a fixed period of time. Reading the servo data on MR Configurator2 helps you analyze the cause of the alarm. In addition to the monitor
values and the waveform of the past 16-time alarms in the alarm history, the system configuration and the servo parameters are displayed.
Alarm occurrence time is also displayed when the servo amplifier and the controller are normally in communication on CC-Link IE TSN.
The data can be outputted to a GX LogViewer format file.

Stores data in non-volatile memory at Records past
an alarm occurrence. Displays an occurrence time  16-time alarms
ﬁ—_‘
. L1

- Displays a

system configuration

44
I | ]
- Displays waveforms Displays Displays
Store_s data in the memo_ry monitor values parameters
continuously over certain

period of time
T = e e
= i S - e ----i
et - g e o o R
e - =
P 1 i e i b o]
T =
T i g fhomioes
i e m— i
e — cr——— b
ot S ey ;
i on -
T i (R e
56 MG U8 e sy
s o
it ey e e »
o e g o - -
e merrad® i




Servo Amplifiers/Servo Motors Features

[
. Connection/Communication Diagnosis

| Disconnection Detection

The servo amplifiers detect an open phase
condition on the output side. The alarm can be
distinguished from other alarms such as the
overload alarm, reducing the time required to
restore the system. /\/\

)

3-phase 200 V AC

Open-phase alarm

x &

Output
open phase

| Encoder Communication Diagnosis

The encoder communication diagnosis checks Encoder
the encoder communication circuit in the servo communication
amplifier. This function is useful for classifying the alarm
cause of errors (such as disconnected encoder

cables) when the encoder communication alarm

occurs.

Causes of
errors are
classified.

= Encoder
g emem——

S communication
diagnosis

[ »
. Supporting Flexible Driving System '

| Positioning by Using a CC-Link IE TSN-Compatible RJ71GN11-T2 [ Famanced I

A CANopen-compatible master/local unit [Profile position mode continuous operation]

' *1
RJ71GN11-T2 can control the servo amplifiers. Stop the positioning being executed,
The servo amplifiers support the profile mode Speed and start the next positioning operation
(position/velocity/torque) and the positioning

—
w
@D
s
=
3
=1
‘—T;:
a
w
@D
3
=
g
o
7]

f Target d f----------
mode (point table). * argetspee
H i H Next target
For example, in the profile mode, just by B B -
setting parameters such as a target position TN Next target

i i position
and a target speed and sending a start signal

v

from the master station, the servo amplifier

generates commands to the target position, ) i
. " . . Start signal

starting positioning operation.

A positioning system is easily configured

without a Positioning module. [Profile position mode continuous operation (point table)]

Point table Position  |Servo motor Accglerahon Decgleranon Auxiliary
o d time time Dwell —— M code
*1. RD78G/FX5-SSC-G Motion modules also support CANopen. ata spee constant constant unctio
*2. For the modes supported by the master station, refer to the master 200
station specifications.
2000 1600 100 100 0 0 2
3000 3000 100 100 0 2 99
Speed Continuous operation without a stop
2000 {-------- l
1600 |~ = === frmmmm - -
Point table Point table
No. 1 No. 2
Position address 0 1000 20100

Start signal J




Features Servo Amplifiers/Servo Motors

[ |
. Path Control

| Super Trace Control

This function reduces a position deviation
to nearly zero not only during constant-
velocity operation, but also during constant
acceleration/deceleration.

The path accuracy will be improved in
high-rigidity machines.

Conventional control

Feed forward

Super trace control

Speed Speed Speed
Time Time Time
Position Position Position
deviation deviation deviation
Time uﬁme Time
Position deviation Position deviation is Position deviation is nearly

increases with

nearly zero during a

zero during a constant

the speed. constant-velocity operation. acceleration/deceleration.
| Lost Motion Compensation
This function suppresses quadrant protrusion )
L . Enable the lost motion
caused by friction and torsion generated when compensation function.
Y Y [X-Y table]

the servo motor rotates in a reverse direction.
Therefore, the accuracy of circular path will be
improved in path control used in XY table, etc.

| Path Tracking Model Adaptive Control

Before

Z/ Z

Suppression of quadrant protrusion of circular path

This function reduces path errors which occur
when the servo motor reciprocates. Normally,
when positioning control is executed, the
model adaptive control adjusts the control to
shorten a settling time. Instead, this function
reduces overshooting to improve path
accuracy, which is suitable for machines that
require high-accuracy path control such as
processing machines.

Path tracking
mode

™~

Error occurs in
reciprocating.

Error is reduced
in reciprocating.



Servo Amplifiers/Servo Motors Features

[ | ]
. Command Interface '

| cc-Link IETSN [ Sinatices [ N
The servo amplifiers drive the servo motors by __Controller, 1/0 unit, etc.
receiving commands (position/velocity/torque) at i can be connected.
regular intervals in synchronous communication with
the CC-Link IE TSN-compatible controller.
When combined with a Motion module or
Motion Control Software, the servo amplifiers
enable exact synchronous operation of axes and
machines through high-speed, high-precision time
synchronization.
The servo amplifiers support CiA 402 drive profile
and enable the profile mode (position/velocity/
torque) and the positioning mode (point table). When A
combined with the controllers supporting the profile S -
mode, the servo amplifiers generate a positioning
command to a target position, reducing loads of the
controllers.

Communication cycle: o
Communication speed:
1 Gbps MR-JET-G

Compatible
with CiA 402
drive profile.

| cC-Link IE Field Network Basic IEEE

CC-Link IE Field Network Basic-compatible Switching hub
master stations such as an FX5U CPU module ,

can control MR-JET-G servo amplifiers. The servo CC-Link IE Bieidgasic
amplifier can be operated as a CANopen device
via a link device.

The profile mode (position/velocity/torque) and the
positioning mode (point table) are supported.
MR-JET-G servo amplifiers can be connected to
existing systems using MR-JE-C.

In addition, MR-JET-G newly supports the line
topology.*!

*1. When a device which does not support the line topology is used, the line/star
mixed topology is applicable.

MR-JET-G can be
connected to the
existing system.

FX5 CPU module

MR-JET-G

SI0J0[ OAISS / sia|duy OAleS I

| EthercAT®

Configure an EtherCAT® system with the high-performance
MR-JET series servo amplifiers.
MR-JET-G-N1 servo amplifiers support EtherCAT®.

.

EtherCAT.

Communication
specification
Drive profile CiA 402

125 ps, 250 ps, 500 ps,
1ms,2ms,4ms, 8 ms

Cyclic synchronous position mode (csp)
Cyclic synchronous velocity mode (csv)
Cyclic synchronous torque mode (cst)
Control mode Profile position mode (pp)

Profile velocity mode (pv)

Profile torque mode (tq)

Homing mode (hm)

CANopen over EtherCAT® (CoE)

Communication cycle




Features Servo Amplifiers/Servo Motors

Servo motors for high-speed, high-accuracy, linear drive systems

Linear Servo Motors

Series

. -
. Product Lines

Two series of core type are available.

LLM-H3 series LM-AJ Series

Max. speed: 3 m/s Max. speed: 2 to 6.5 m/s

Rated thrust: 70 N to 720 N g Rated thrust: 68.1 N to 446.8 N
Max. thrust: 175 N to 1800 N Max. thrust: 214.7 N to 1409.1 N
Suitable for space-saving, high Low installation height, and suitable
speed and high acceleration/ for compact X-Y tables.

deceleration.

| Higher Machine Performance

For higher machine performance [Offers more advantage than conventional ball screw driving systems]

@ Improved productivity due to high-speed driving part. —

For easier use
@ The linear servo motors enable a simple and compact
machine with high rigidity. v
® Smooth operation and clean systems are achieved.

A
v

For flexible machine configurations

® Multi-head and tandem systems are easily configured. / %J £
» @ The linear servo motors are suitable for long-stroke

applications.




Servo Support Software Features

[
. Drive System Sizing Software "Motorizer"

Select the most suitable servo motors, servo amplifiers, and regenerative options for your machine just by setting machine
specifications and operation patterns. You can select a suitable combination from various results.
This software also supports multi-axis systems, enabling you to set operation patterns and select options for multiple axes.

Specification input

Navigation |77 °

* 13 common load
mechanisms

* Able to add mechanical
transmissions

The selection result displays
various possible options.

Flexible support for load mechanisms

@ Select a load mechanism from 13 common types.
@ Add transmission mechanisms such as a coupling.

@ Set an inclination angle of the load mechanisms as desired.

J

Jou . Jom \

oL
\ Jot
oe@ e |
3 \
wen— B—wie 0\ g
m L)}\'E
Wcw . o
l M Tc

Tc

Jou,

Selection of several patterns

@ Displays a list of load to motor inertia ratio, peak torque,
etc., of each selection.

@ Compatible with the expanded combinations of the servo
amplifiers and the servo motors.

@ Set threshold values for judgment.

Compatible with multi-axis systems
@ Supports the multi-axis servo amplifiers and the converters.
@ Set operation patterns for multiple axes.
@ Select regenerative options for a multi-axis system.

Tutorial video

@ lllustrates how to use the software and select drive systems
in the video.
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Features Servo Support Software

[
. Selecting Options (Model Selection Software)

Select necessary options such as encoder cables.
Easily create system configuration diagrams and lists of necessary purchases to prevent mistakes when ordering.

P rer——
Navigation I
. Select options such
as cables
== = | I N
- e B m D e Rl e Beasie
— ke - k4| Purchase list
i i
Selection of controllers/servo motors/servo amplifiers Selection of options
@ Select results from the drive system sizing software. @ Prevent selection mistakes.
L L5 B Sy S T
= e o
S ==
‘o T = B “mm
(8 = ' £
F o A
0 = i
L =y
i —--—
g..._.-'__ -
am
Configuration Purchase list
@ Check a configuration of each axis. @ Export to CSV file.
e oo ([ SN N
! - .:r,.._ - Mo, Axi e Micdei nara
; 1 PEch i FTRBGE
5 ' ' ' ' ' ] i WA T- D00
; | | ] ] PR T 10
'4" 4 ol 3 i i FENEL0N
s i e L ¥ T T NG L
: —— —— o — L] v Encader cable b MR
e - T el Ctl WA SRR LA
. e-Manual '

Instruction manuals for the MELSERVO-JET series are available in e-Manual format. These manuals are linked with manuals for
other products such as servo motors and controllers. The e-Manual lets you obtain necessary information quickly and also allow you
to keep an enormous number of manuals as one database.

Currently supported languages: English, Chinese

Features

@ Use all necessary manuals as one database

® Download and use manuals in your local environment
@ Use the e-Manual application on tablets

@ Download and update manuals quickly and easily

@ Search for desired information across multiple manuals

Check manuals
across the controllers,
the servo amplifiers
and the servo motors




Servo Support Software Features

™
I Servo Setup Software MR Configurator2

Tuning, monitor display, diagnosis, reading/writing parameters, and test operations are easily performed on a personal computer. I
This powerful software tool supports a stable machine system and optimum control, and moreover, shortens setup time.

Parameter setting and docking help

Set parameters using the function display in the list without
worries about the parameter No. and digits. Information related to
the parameter being set is displayed in the docking help window.
The latest e-Manual is also displayed in the docking help.

Set parameters
without worries
about parameter
No. and digits.

e === |Docking help
e = supports
. d e-Manual

Help related to |
the parameter
being set

Tuning function

Adjust control gains finely on the [Tuning] window manually for
further performance after the quick tuning and the one-touch
tuning.

Pursue higher
performance
with manual

setting.

Adjust gains
finely.

Displays - """-“:-'-.—’—, s
adjustment - -

results.

Machine analyzer function

Input random torque to the servo motor automatically and
analyze frequency characteristics (0.1 Hz to 8 kHz) of a
machine system just by clicking the [Start] button. This
function supports setting of machine resonance suppression
filter, etc.

e
A few fiere e e v e demaaee e

B

| z .
mechanical — 2
characteristics. = i

Supporting multi-axis project
Set parameters and monitor operation for multiple servo
amplifiers through connecting to one of the servo amplifiers.
Connecting via the Ethernet switching hub and the controller is
also possible.

CC-LinkIE TSN
|
MR-JET-G
Supports a multi-axis project. I—-
MR Configurator2
I

Graph function

Obtain graphs of 7 channels for analog and 8 channels for
digital. Various servo statuses are displayed in the waveform
at one measurement, supporting setting and adjustment.
Convenient functions such as [Overwrite] for overwriting
multiple data and [Select history] for displaying graph history
are available. Two types of signals can be used as a trigger
signal with an OR/AND condition.

Trigger conditions | |-
are expanded.
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Software reset

Reset the software for the servo amplifier with this new
function. Setting switches and parameters is enabled without
turning off the main circuit power supply of the servo amplifier.

Software Reset Iilc




Mitsubishi Electric Solutions

.
l Mitsubishi Electric Solutions

| e-Fectory

Maximize productivity and reduce costs with an intelligent smart factory solution

Intelligent smart factories utilize high-speed networks with large data bandwidths to meet current manufacturing needs. The
combination of CC-Link IE TSN and Mitsubishi Electric’s e-F @ ctory solution ensures robust integration between IT and factory
automation systems, providing an intelligent smart factory solution that reduces total cost while improving operations, production
yield, and efficient management of the supply chain. e-F@ctory is the Mitsubishi Electric solution for adding value across the
manufacturing enterprise by enhancing productivity, thereby simultaneously reducing maintenance and operating costs, and
enabling the seamless flow of information throughout the plant. e-F @ctory uses a combination of factory automation and IT
technologies in combination with various best-in-class partner products through its alliance program.

e@m’ )
[ ] A~ ] , since2003

Supply chain Procurement Sales and

. distribution
Production

Product 'Process Operation and
design_¢design maintenance

ERP scM MES
IT system ——@) -
CAD/CAM Simulator
-_— e
i = 8 Ve

Engineering
chain

Data primary processing/
analysis

Edge-computing LA Edge Computing Products

Vatahending

Programmable ) g . r
Shop floor —@, “ Sensor l-"m Controller rfg Mechatronics Energy-saving

eFRactory

B High speed, Time

V4 I IT integration e
CC-LinkIE TSN
I Open technology

I Network integration

MELSECiQR  MELSECIQF  WieisERvo-of5  [fif1Ii-ABD0/EBOD
GOoOT=2000 MELFA FR MITSUBISHIELECTRIC

*e

Productivity Quality Flexibility Maintenance

SMART FACTORY




Mitsubishi Electric Partners

.
l Mitsubishi Electric Partners

| e-F@ctory Alliance

The e-F@ctory Alliance is a FA
manufacturer partnering program that
strongly links the connection compatibility
of Mitsubishi Electric FA equipment
utilizing excellent software and machinery
offered by partners, thereby enabling
systems to be built by systems integration
partners and the proposal of optimal
solutions to customers.

ﬁ
e [ i&l.“ ,
Alliance
System Integration =
Partner
Proposing systems solutions

for everything from shop
tem
egration
Partner

Information
systems

oftware
Partner

floors to information
systems.

Design support/
monitoring systems

LN W8

Controller

vice
Partner

Software partner

Developing and
proposing excellent
application software and
drivers that ensure the
connection compatibility
of Mitsubishi Electric FA
equipment.

Proposing peripheral
equipment that is easy

to connect with
Mitsubishi Electric FA
equipment and is easier
to use.

Field equipment

| Mitsubishi Electric Servo System Partners

Servo system includes controllers, servo drivers, actuators, sensors, etc. The servo system takes a step further to accelerate the
equipment revolution by collaborating with our partner companies. Now that a wide variety of partner products are available such as
stepping motors, pressure-resistance, explosion-proof type motors, linear encoders, your system will be configured flexibly.

The Mitsubishi Electric Servo System Partner Association is a subcommittee of e-F @ctory Alliance.

Partner product lines supporting CC-Link IE TSN and MELSERVO have been and will continue to be expanded sequentially.

Software @




Mitsubishi Electric FA Global Website

I Mitsubishi Electric FA Global Website

Mitsubishi Electric Factory Automation provides a mix of services to support its customers worldwide, through a consolidated global
website. It offers a selection of support tools and a window to its local Mitsubishi Electric sales and support network.

| Global & Local Websites

Mitsubishi Electric Factory Automation
Global website

www.MitsubishiElectric.com/fa

(LJ Worldwide

o & o R S e
Passemes _________________________________] ‘s
Fastory dutomation CaaliCll K
[ e —— ———
3 F 2 i
P P e e MNeed to see in to every Camale
e - b : * - — ni fys—
e e sl i - T—. i — corner of your factory? R
iy [r— - e— = 5 - L L T T ep———
P —— e + r— - R - v e S TR, B i i P L 4 —
— s sy o i oA (CURKIETSN  “oesmt
ey il e A - — Hienin
= e o e e i - i
s et P A ma ' s —
(==t s e e e = B acrey e
= = B o B p——
T it i — :
Local websites Global website
| e-Manual

Instruction manuals are available in e-Manual format.

@ Use the e-Manual application on tablets

@ Download and update manuals quickly and easily

@ Search for desired information across multiple manuals

| Model Selection Software

# Download on the
¢ App Store

!/’ G@:}gle Play

Model selection software is now available, so you can select
options such as encoder cables and power cables which

are required to use with controllers, servo motors, servo
amplifiers, and regenerative options of your choice.

The result can be saved in a CSV format and can be used as
a purchase list.

~
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- e ,';' .

Model selection software



Common Specifications

Combinations of Rotary Servo Motors and Servo AMPIIfiersS ...t ce e e ee e e st se e ceeees
Combinations of Linear Servo Motors and Servo AMPIIfIErs ... e eeeee oo re e ee e ceeeeesses e e enaeeenes
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Compliance with Global Standards and ReguIatioNS ....... ... oo

* Refer to p. 6-31 in this catalog for conversion of units.

1-2

1-3

1-1



Common Specifications

Combinations of Rotary Servo Motors and Servo Amplifiers (Note ) O: Supported
Rotary sernvo motor Nete2) Servo amplifier MR-JET-
Y 10G_ 20G_ 40G_ 70G_ 100G |200G_  |300G_
40 x 40 HG-KNS13J O - - - ; ; .
HG-KNS23J - O - - ; ; .
HG-KN
G-KNS — 160x60 o iNsaas - : O : - - .
80 x 80 HG-KNS73J - - - O - ; ;
HG-SNS52J - - - O ; ; -
130 x 130  |HG-SNS102J |- - - ; O ; .
HG-SNS HG-SNS152J |- - - - - O .
HG-SNS202J |- - - - - O -
176176 G oNsa020 |- - - - : . o

Notes: 1. The combinations of MR-JET-G-N1 and servo motors are the same as those described in this table.
2. The combinations of servo motors with an electromagnetic brake and servo amplifiers are the same as those described in this table.

1-2



Combinations of Linear Servo Motors and Servo Amplifiers Note)

Common Specifications

O: Supported

Linear servo motor

Servo amplifier MR-JET-

Primary side (coil)

Secondary side (magnet)

40G_

70G_

200G_

LM-H3
series
(Note 2)

LM-H3P2A-07P-BSS0

LM-H3S20-288-BSS0
LM-H3S20-384-BSS0
LM-H3S20-480-BSS0
LM-H3S20-768-BSS0

@)

LM-H3P3A-12P-CSS0

LM-H3P3B-24P-CSS0

LM-H3P3C-36P-CSS0

LM-H3P3D-48P-CSS0

LM-H3S30-288-CSS0
LM-H3S30-384-CSS0
LM-H3S30-480-CSS0
LM-H3S30-768-CSS0

OO

LM-H3P7A-24P-ASS0

LM-H3P7B-48P-ASS0

LM-H3P7C-72P-ASS0O

LM-H3S70-288-ASS0
LM-H3S70-384-ASS0
LM-H3S70-480-ASS0
LM-H3S70-768-ASS0

O

LM-AJ

series
(Note 2)

LM-AJP1B-07K-JSSO

LM-AJP1D-14K-JSSO

LM-AJS10-080-JSS0
LM-AJS10-200-JSSO
LM-AJS10-400-JSS0

LM-AJP2B-12S-JSS0

LM-AJP2D-23T-JSSO

LM-AJS20-080-JSS0
LM-AJS20-200-JSSO
LM-AJS20-400-JSS0

LM-AJP3B-17N-JSSO

LM-AJP3D-35R-JSS0

LM-AJS30-080-JSS0
LM-AJS30-200-JSS0
LM-AJS30-400-JSS0

LM-AJP4B-22M-JSS0

LM-AJP4D-45N-JSSO

LM-AJS40-080-JSS0
LM-AJS40-200-JSS0
LM-AJS40-400-JSS0

O

O

Notes: 1. The combinations of MR-JET-G-N1 and servo motors are the same as those described in this table.
2. Use the servo amplifier with firmware version of B2 or later. If the servo amplifier with a firmware version earlier than B2, an alarm occurs.
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Common Specifications

Environment
Motion module

Item

Operation

Storage

Ambient temperature

0 °C to 55 °C (when not using the extended temperature range base unit)
0 °C to 60 °C (when using the extended temperature range base unit) Nete2

-25 °C to 75 °C (non-freezing)

Ambient humidity

5 %RH to 95 %RH (non-condensing)

Ambience

Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust

Altitude

2000 m or less

Vibration resistance

Under continuous vibration:

Under intermittent vibration (directions of X, Y, and Z axes):
5 Hz to 8.4 Hz, displacement amplitude 3.5 mm
8.4 Hz to 150 Hz, acceleration amplitude 9.8 m/s?

5 Hz to 8.4 Hz, displacement amplitude 1.75 mm
8.4 Hz to 150 Hz, acceleration amplitude 4.9 m/s?

Servo amplifier

Item

Operation

Transportation

Storage

Ambient temperature

0 °C to 55 °C (non-freezing)
Class 3K3 (IEC 60721-3-3)

-25 °C to 70 °C (non-freezing)
Class 2K12 (IEC 60721-3-2)

-25 °C to 70 °C (non-freezing)
Class 1K4 (IEC 60721-3-1)

Ambient humidity

5 %RH to 95 %RH (non-condensing)

Ambience Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust

Overland/sea transportation, or Atmospheric pressure: 700 hPa to
Altitude/atmospheric Altitude: 2000 m or less (Note 1) transporting on an a!rplane whose 1060. hPa .
pressure cargo compartment is pressurized at  |(Equivalent to altitudes from -400 m to

700 hPa or higher

3000 m)

Vibration resistance

Under intermittent vibration:

10 Hz to 57 Hz, displacement
amplitude 0.075 mm

57 Hz to 150 Hz, acceleration
amplitude 9.8 m/s?

Class 3M1 (IEC 60721-3-3)

Under continuous vibration (directions
of X, Y, and Z axes):

10 Hz to 55 Hz, acceleration amplitude
5.9 m/s?

2 Hz to 9 Hz, displacement amplitude
(single amplitude) 7.5 mm

9 Hz to 200 Hz, acceleration amplitude
20 m/s?

Class 2M3 (IEC 60721-3-2)

2 Hz to 9 Hz, displacement amplitude
(single amplitude) 1.5 mm

9 Hz to 200 Hz, acceleration amplitude
5 m/s?

Class 1M2 (IEC 60721-3-1)

Rotary servo moto

r (HG series)

Item

Operation

Storage

Ambient temperature

0 °C to 40 °C (non-freezing)

-15 °C to 70 °C (non-freezing)

Ambient humidity

10 %RH to 80 %RH (non-condensing)

10 %RH to 90 %RH (non-condensing)

Ambience Note 3)

Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust

Altitude

2000 m or less (Note 4)

Vibration resistance

Refer to the specifications of each rotary servo motor.

Notes:

2. The extended temperature range base unit is compatible with RD78G only.
3. Do not use the servo motors in the environment where the servo motors are exposed to oil mist, oil and/or water.
4. Refer to "Rotary Servo Motor User's Manual" for the derating condition when using the servo motors at an altitude exceeding 1000 m and up to 2000 m.

1-4

1. Refer to "MR-JET User's Manual" for the restrictions on using the servo amplifiers at an altitude exceeding 1000 m and up to 2000 m.



Common Specifications

Environment ®
°
. . @)
Linear servo motor (LM-H3 series) &g
=
ltem Operation Storage % g
Ambient temperature |0 °C to 60 °C (non-freezing) Nete2) -15 °C to 70 °C (non-freezing) 7
Ambient humidity 10 %RH to 80 %RH (non-condensing) |10 %RH to 90 %RH (non-condensing)
Ambience MNete 1) Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust o ®
Altitude 2000 m or less Mot ) S 3
Vibration resistance |Refer to the specifications of each linear servo motor. Y
(o}
. . @ 2
Linear servo motor (LM-AJ series) 3
ltem Operation Storage @
Ambient temperature |0 °C to 40 °C (non-freezing) -15 °C to 70 °C (non-freezing) s
Ambient humidity 10 %RH to 80 %RH (non-condensing) |10 %RH to 90 %RH (non-condensing) 5
Ambience (Note 1) Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust 2
Altitude 1000 m or less 2
Vibration resistance |Refer to the specifications of each linear servo motor.
Notes: 1. Do not use the servo motors in the environment where the servo motors are exposed to oil mist, oil and/or water. c:?
2. Refer to "Linear Servo Motor User's Manual (LM-H3/LM-U2/LM-F/LM-K2)" for the restrictions on the ambient temperature. =5
3. Refer to "Linear Servo Motor User's Manual (LM-H3/LM-U2/LM-F/LM-K2)" for the restrictions on using the linear servo motor at an altitude exceeding 1000 m and up to Q<
o
2000 m. 3
2
o
C
3
58
SR
(0]
? 3
o

suonneodal SI7 10npol sall wawdinb3
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Common Specifications

Compliance with Global Standards and Regulations

Motion module

UK
cA

C c.us

LISTED

< ®

Europe/UK

Low voltage directive/Low voltage regulation

EMC directive/EMC regulation

EN/BS EN IEC 61131-2

Machine directive/Machine regulation

RoHS directive/RoHS regulation

EN/BS EN 63000

North America

UL standard

UL 61010-1, UL 61010-2-201

CSA standard

CSA C22.2 No. 61010-1, CSA C22.2 No. 61010-2-201

National Standard of the People's Republic of China (GB standards)

GB/T15969.2

Management Methods for the Restriction of the Use of Hazardous

Article 13 (Names and the content of hazardous substances are described in

China ) - . X User's Manuals.)
Slbsimes o Etsites e Eeioe Fissles (@i R Article 14 (Marking for the Restricted Use of Hazardous Substances is labeled.)
China Compulsory Cettification (CCC) N/A
Korea Korea Radio Wave Law (KC) KN 61131-2
€t @ € ®
Servo amplifier uSTe

Europe/UK

Low voltage directive/Low voltage regulation

EN/BS EN 61800-5-1

EMC directive/EMC regulation

EN/BS EN IEC 61800-3 Category C2/C3 second environment

RoHS directive/RoHS regulation

EN/BS EN 63000

North America

UL standard

UL 61800-5-1

CSA standard

CSA C22.2 No. 274

National Standard of the People's Republic of China (GB standards)

GB 12668.501, GB 12668.3

Management Methods for the Restriction of the Use of Hazardous

Article 13 (Names and the content of hazardous substances are described in

China . . . X User's Manuals.)
SlisiEnEzs Tn H e o H s Fesls (Ciie Reiis) Article 14 (Marking for the Restricted Use of Hazardous Substances is labeled.)
China Compulsory Certification (CCC) N/A

Korea Korea Radio Wave Law (KC) KN 61800-3 (KS C 9800-3)

Rotary servo motor

C€ &8 M

Europe/UK

Low voltage directive/Low voltage regulation

EN/BS EN 60034-1

EMC directive/EMC regulation

EN/BS EN IEC 61800-3 Category C3

Machine directive/Machine regulation

RoHS directive/RoHS regulation

EN/BS EN 63000

North America

UL standard

UL 1004-1, UL 1004-6

CSA standard

CSA C22.2 No. 100

National Standard of the People's Republic of China (GB standards)

GB/T 755

Management Methods for the Restriction of the Use of Hazardous

Article 13 (Names and the content of hazardous substances are described in

China ) - . X User's Manuals.)
iisitEnEEs i EEi) e HEsmems s (O Feifk) Article 14 (Marking for the Restricted Use of Hazardous Substances is labeled.)
China Compulsory Cettification (CCC) N/A
Korea Korea Radio Wave Law (KC) N/A
C E UK
Linear servo motor (LM-H3 series) CA s
Low voltage directive/Low voltage regulation

Europe/UK

EMC directive/EMC regulation

DIN VDE 0580

Machine directive/Machine regulation

RoHS directive/RoHS regulation

EN/BS EN 63000

North America

UL standard

UL 1004-6

CSA standard

CSA C22.2 No. 100

National Standard of the People's Republic of China (GB standards)

Not subject to GB standards

Management Methods for the Restriction of the Use of Hazardous

Article 13 (Names and the content of hazardous substances are described in

China - . . X User's Manuals.)
SlisiEnEEs T Hewiee] e Hlesiems Fess (G Felik) Article 14 (Marking for the Restricted Use of Hazardous Substances is labeled.)
China Compulsory Certification (CCC) N/A
Korea Korea Radio Wave Law (KC) N/A
C € UK
Linear servo motor (LM-AJ series) cA
Low voltage directive/Low voltage regulation DIN VDE 0580

EMC directive/EMC regulation

Europe/UK
e Machine directive/Machine regulation -
RoHS directive/RoHS regulation EN/BS EN 63000
National Standard of the People's Republic of China (GB standards) |Not subject to GB standards
) Management Methods for the Restriction of the Use of Hazardous Art|c|le 13 (Names and the content of hazardous substances are described in
China User's Manuals.)

Substances in Electrical and Electronic Products (China RoHS)

Article 14 (Marking for the Restricted Use of Hazardous Substances is labeled.)

China Compulsory Cettification (CCC)

N/A
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Servo System
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Servo System Controllers

Motion Module (Simple Motion Mode)

Control specifications

ltem Specifications
RD78G4 RD78G8 RD78G16
Maximum number of control axes |4 axes 8 axes 16 axes

Operation cycle

(operation cycle setting) [ls]

250, 500, 1000, 2000, 4000

Interpolation function

Linear interpolation (up to 4 axes), 2-axis circular interpolation, helical interpolation

Control method

Positioning control, path control (linear, arc, and helical), speed control, speed-torque control, synchronous
control, continuous operation to torque control

Acceleration/deceleration process

Trapezoidal acceleration/deceleration, S-curve acceleration/deceleration

Compensation function

Backlash compensation, electronic gear, near pass function

Synchronous control

Synchronous encoder input, command generation axis, cam, phase compensation, cam auto-generation

Maximum number of

Cam cam registrations (Nete )

256

control |Cam data

Stroke ratio data format, coordinate data format

Cam auto-generation

Cam auto-generation for rotary knife

Positioning control method

Motion profile table

Control unit

mm, inch, degree, pulse

Number of positioning data

600 data (positioning data No. 1 to 600)/axis
(Can be set with MELSOFT GX Works3 or a sequence program (No. 1 to 600).)

Backup

Parameters, positioning data, and block start data can be saved on flash ROM (batteryless backup)

Home position return

Driver home position return (Nete2)

Positioning control

Linear interpolation control (Up to 4 axes N3 (vector speed, reference axis speed)), fixed-pitch feed
control (up to 4 axes), 2-axis circular interpolation (auxiliary point-specified, central point-specified), helical
interpolation control, speed control (up to 4 axes), speed-position switching control (INC mode, ABS mode),
position-speed switching control (INC mode), current value change (positioning data, start No. for a current
value changing)

NOP instruction, JUMP instruction (conditional, unconditional), LOOP, LEND, high-level positioning control
(block start, condition start, wait start, simultaneous start, repeated start)

Manual control

JOG operation, inching operation, manual pulse generator operation (up to 1 module (incremental), unit
magnification (1 to 10000 times), via a CPU (buffer memory))

Speed-torque control

Speed control not including position loop, torque control, continuous operation to torque control

Absolute position system

Provided

Synchronous encoder operation
function

Up to the number of axes of the connected servo amplifiers (via a CPU or a servo amplifier)

Speed limit

Speed limit value, JOG speed limit value

Torque limit function

Torque limit value same setting, torque limit value individual setting

Forced stop

Via a buffer memory, valid/invalid setting

Software stroke limit function

Movable range check with feed current value or with machine feed value

Hardware stroke limit function

Provided

Speed change

Provided

Override [%]

0 to 300

Acceleration/deceleration time change

Provided

Torque limit change

Provided

Target position change

Speed to a target position address and a target position is changeable.

M-code output function

WITH mode/AFTER mode

Other Step function

Deceleration unit step, data No. unit step

functions | Skip function

Via a CPU or an external command signal

Parameter initialization function

Provided

External input signal select function

Via a CPU or a servo amplifier

Mark detection function

Continuous detection mode, specified number of detections mode, ring buffer mode

Mark detection signal

Up to the number of axes of the connected servo amplifiers

Mark detection setting |16 settings
Optional data monitor function Up to 4 points/axis
Automatic return Provided

Digital oscilloscope function

Bit data: 16 channels, word data: 16 channels (Note 4)

Notes:
2-2

1. The number of cam registrations depends on the memory capacity, cam resolution, and number of coordinates.
2. The home position return method set in a driver (servo amplifier) is used.

3. 4-axis linear interpolation control is enabled only at the reference axis speed.
4. Eight channels of each word data and bit data can be displayed in real time.



Servo System Controllers

Motion Module (Simple Motion Mode)

Control specifications
ltem Specifications

FX5-40SSC-G FX5-80SSC-G
Maximum number of control axes |4 axes 8 axes

Operation cycle

(operation cycle setting) [ls]

500, 1000, 2000, 4000

Interpolation function

Linear interpolation (up to 4 axes), 2-axis circular interpolation

Control method

Positioning control, path control (linear and arc), speed control, speed-torque control, synchronous control,
continuous operation to torque control

Acceleration/deceleration process

Trapezoidal acceleration/deceleration, S-curve acceleration/deceleration

Compensation function

Backlash compensation, electronic gear, near pass function

Synchronous control

Synchronous encoder input, command generation axis, cam, phase compensation, cam auto-generation

Maximum number of

Cam cam registrations (Note 1)

128

control |Cam data

Stroke ratio data format, coordinate data format

Cam auto-generation

Cam auto-generation for rotary knife

Positioning control method

Motion profile table

Control unit

mm, inch, degree, pulse

Number of positioning data

600 data (positioning data No. 1 to 600)/axis
(Can be set with MELSOFT GX Works3 or a sequence program (No. 1 to 100))

Backup

Parameters, positioning data, and block start data can be saved on flash ROM (batteryless backup)

Home position return

Driver home position return (Nete2

Positioning control

Linear interpolation control (Up to 4 axes N3 (vector speed, reference axis speed)), fixed-pitch feed
control (up to 4 axes), 2-axis circular interpolation (auxiliary point-specified, central point-specified), speed
control (up to 4 axes), speed-position switching control (INC mode, ABS mode), position-speed switching
control (INC mode), current value change (positioning data, start No. for a current value changing)

NOP instruction, JUMP instruction (conditional, unconditional), LOOP, LEND, high-level positioning control
(block start, condition start, wait start, simultaneous start, repeated start)

Manual control

JOG operation, inching operation, manual pulse generator operation (up to 1 module (incremental), unit
magnification (1 to 10000 times), via a CPU (buffer memory))

Speed-torque control

Speed control not including position loop, torque control, continuous operation to torque control

Absolute position system

Provided

Synchronous encoder operation
function

Up to 4 modules (via a CPU or a servo amplifier)

Speed limit

Speed limit value, JOG speed limit value

Torque limit function

Torque limit value same setting, torque limit value individual setting

Forced stop

Via a buffer memory, valid/invalid setting

Software stroke limit function

Movable range check with feed current value or with machine feed value

Hardware stroke limit function Provided
Speed change Provided
Override 1 to 300 [%]
Acceleration/deceleration time change| Provided
Torque limit change Provided

Target position change

Speed to a target position address and a target position is changeable.

M-code output function

WITH mode/AFTER mode

Other Step function

Deceleration unit step, data No. unit step

functions | Skip function

Via a CPU or an external command signal

Parameter initialization function

Provided

External input signal select function

Via a CPU or a servo amplifier

Mark detection function

Continuous detection mode, specified number of detections mode, ring buffer mode

Mark detection signal

Up to the number of axes of the connected servo amplifiers

Mark detection setting |16 settings
Optional data monitor function Up to 4 points/axis
Automatic return Provided

Digital oscilloscope function

Bit data: 16 channels, word data: 16 channels (Note 4)

Notes:

1. The number of cam registrations depends on the memory capacity, cam resolution, and number of coordinates.

2. The home position return method set in a driver (servo amplifier) is used.
3. 4-axis linear interpolation control is enabled only at the reference axis speed.
4. Eight channels of each word data and bit data can be displayed in real time.

2-3

suoneolyoads
uowwon

$18]|0U0D

w
®

<

S

(2]
<

@
5]

3

SJIOJON SIOJO0N
oniag Aleloy sJalyl|dwy oAles

suonneoal SI7 1oNpo. sall juswdinbg
il d 117 1onpo.d IWSAT eerasmEEs | oues e

yoddng



Servo System Controllers

Synchronous Control Specifications

Synchronous control

Number of settable axes

ftem RD78G4 RD78G8 RD78G16 FX5-40SSC-G |FX5-80SSC-G
Servo input axis [axes/module] |4 8 16 4 8
Synchronous encoder input axis [axes/module] |4 8 16 4 4
Command generation axis [axes/module] |4 8 16 4 8
Composite main shaft gear  [module/output axis]| 1
Main shaft main input axis [module/output axis]|1
Main shaft sub input axis [module/output axis]|1
Main shaft gear [module/output axis]| 1
Main shaft clutch [module/output axis]|1
Auxiliary shaft [module/output axis]|1
Auxiliary shaft gear [module/output axis]|1
Auxiliary shaft clutch [module/output axis]| 1
Composite auxiliary shaft gear [module/output axis]|1
Speed change gear [module/output axis]|1
Output axis (cam axis) [axes/module] |4 8 16 4 8
Cam control
tem Specifications
RD78G4 RD78G8 RD78G16 FX5-40SSC-G  |FX5-80SSC-G
Memory Cam storage area 256 k bytes 128 k bytes
capacity Cam working area 1 M bytes
Maximum number of registrations 256 128
Comment Up to 32 characters for each cam data
Maximum number of Cam resolution|256 512 1024 2048 4096 8192 16384 32768
Stroke ratio cam registrations RD78G 256 128 64 32 16 8 4 2
data type FX5-SSC-G |128 64 32 16 8 4 2 -
Stroke ratio -214.7483648 to 214.7483647 [%]
Cam data
. Cam resolution|128 256 512 1024 |2048 |4096 8192 16384
Coordinate iﬁ':‘é‘;&?ﬁﬁﬁ? °f RpraG 256|128 |64 |32 16 |8 4 2
data type FX5-SSC-G |128 64 32 16 8 4 2 -
Coordinate data Input value: 0 to 2147483647 Output value: -2147483648 to 2147483647

Cam auto-generation

Cam for rotary knife
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Servo System Controllers

Motion Module (PLCopen® Motion Control FB Mode)

Control specifications

Iltem

Specifications

Motion module

RD78GH RD78G

Maximum number of control axes Note2)

RD78G4: 4 axes
RD78G8: 8 axes
RD78G16: 16 axes
RD78G32: 32 axes
RD78G64: 64 axes

RD78GHV: 128 axes
RD78GHW: 256 axes

Maximum number of connectable stations

120 stations

Operation cycle

(operation cycle settings) (Note 1.3) [ls]

31.25, 62.5, 125, 250, 500, 1000, 2000, 4000,

8000 62.5, 125, 250, 500, 1000, 2000, 4000, 8000

Real drive axis, virtual drive axis, real encoder axis, virtual encoder axis, virtual linked axis

Al
Ais Xes group

0: Unset
1 or later: the axes group No. for the setting axis

Real drive axis

Servo amplifier

Real encoder axis Note 4)

Via a servo amplifier

Interpolation function

Linear interpolation (2 to 4 axes), 2-axis circular interpolation

Control method

Positioning control, direct control

Acceleration/deceleration process

Trapezoidal acceleration/deceleration, jerk acceleration/deceleration, acceleration/deceleration
time fixed method

Compensation function

Driver unit conversion

Synchronous |Module Master axis, cam, gear
control Master axis Real drive axis, virtual drive axis, real encoder axis, virtual encoder axis, virtual linked axis
Operation Cam data Cam data, cam for a rotary knife
profile Motion control FB Cam § ary knif
(cam data) | (cam auto-generation) am for a rotary knite
. Unit character string and decimal digit can be defined by users.
Control unit

(The following are given units: mm, inch, degree, pulse)

Programming language

PLC CPU: ladder diagram, function block diagram/ladder diagram, structured text language
Motion module: structured text language

Backup Parameters and programs can be saved on a flash ROM (batteryless backup)
Start/stop operation Start, stop, restart, buffer mode, forced stop
Homing Homing method Driver homing method (The homing method set in the driver is used.)
Positioning | Linear control Linear interpolation (2 to 4 axes)
control 2-axis circular interpolation  |Border point-specified, central point-specified, radius-specified circular interpolation
Manual control JOG operation
Direct control Speed control Speed control not including position loop, speed control including position loop
Torque control Torque control, continuous operation to torque control
Absolute position system Provided (batteryless)
Speed limit Speed command range
Functions Torque limit Torque limit value (positive/negative direction)
that limit Forced stop Valid/Invalid setting
control Software stroke limit Movable range check with an address of the set position or the feed machine position.
Hardware stroke limit Provided
Command speed change Provided
. Current value change Provided
Ui Acceleration/deceleration . . . I
that change Acceleration/deceleration, acceleration/deceleration time
control processlch.ange :
details Torque limit value change Provided
Target position change Target position change, movement distance change
Override Provided
History data Event history, position data history
Logging Data logging, real-time monitor
Slave emulate Provided
Other L(;gf)h probe (mark detection) Provided
functions Monitoring of servo data Cyclic transmission, transient transmission
Servo system recorder Provided
Safety communication Provided
Inter-module synchronization | Provided
Notes: 1. The number of controllable axes varies depending on the operation cycle.

2. When MR-JET-G servo amplifiers are used for all axes, RD78GH controls a maximum of 120 axes.
3. When an MR-JET-G is connected to RD78GH, the minimum operation cycle is 125 ps.
4. This function is not supported by MR-JET-G servo amplifiers.
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Servo System Controllers

Motion Module (PLCopen® Motion Control FB Mode)
Program specifications

ltem RD78GH RD78G

Program capacity Built-in ROM max. 64 [MB] + SD memory card Built-in ROM max. 16 [MB] + SD memory card
Maximum program capacity memory 160 [MB] 96 [MB]

¥t§2:3 Label area ST language program capacity and label memory capacity are settable.

Data memory Equivalent to program capacity

Maximum Program 512 files (1 program definable per file)

number of FB/FUN 128 files (64 FBs/FUNs definable per file)

files Global label 1 file (16384000 labels definable per file)

Code size per program Depends on the program memory

Synchronous control specifications

FB Description

MC_Camln Starts cam operation.

MC_Gearin Starts gear operation.
MC_CombineAxes Combines the motion of 2 axes.
MCv_ChangeCycle Changes the current value per cycle.

Notes: 1. The number of usable function blocks depends on the program capacity.

Operation profile (cam) specifications

Item RD78GH RD78G
Memory capacity Built-in ROM max. 64 [MB] + SD memory card Built-in ROM max. 16 [MB] + SD memory card
Maximum number of cam registration 60000 (1024 out of 60000 can be set on engineering tool)
Cam type Cam data, cam for a rotary knife
Interpolation method Section interpolation, linear interpolation, spline interpolation
Profile ID 1 to 60000
Cam data Resolution 8 to 65535 (any resolution within the range)
::J;:'Itz (eIl i ol mm, inch, pulse, degree, or user-defined units
Units for stroke %, mm, inch, pulse, degree, or user-defined units
Cam auto-generation Cam for a rotary knife
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Servo System Controllers

Motion Module (PLCopen® Motion Control FB Mode)
Function blocks (FB) list

Type Name Description
MC_Camin Starts cam operation.
MC_CombineAxes Combines the motion of 2 axes.
MC_Gearln Starts gear operation.
MC_GroupStop Executes a forced stop for an axes group.
MC_Home Executes homing.

MCFB (motion)

MC_MoveAbsolute

Executes positioning (absolute).

MC_MoveRelative

Executes positioning (relative).

MC_MoveVelocity

Executes speed control.

MC_Stop

Executes a forced stop.

MC_TorqueControl

Executes torque control.

MCv_BacklashCompensationFilter

Compensates backlash.

MCv_DirectionFilter

Restricts rotation direction.

MCv_Jog

Executes JOG operation.

MCv_MoveCircularinterpolateAbsolute

Executes circular interpolation control (absolute).

MCv_MoveCircularinterpolateRelative

Executes circular interpolation control (relative).

MCv_MoveLinearinterpolateAbsolute

Executes linear interpolation control (absolute).

MCv_MovelinearinterpolateRelative

Executes linear interpolation control (relative).

MCv_SmoothingFilter

Enables smoothing filter.

MCv_SpeedControl

Executes speed control (including position loop).

MCv_SpeedLimitFilter

Enables speed limit filter.

MCFB (administrative)

MC_CamTableSelect

Selects cam tables.

MC_GroupDisable

Disables an axes group.

MC_GroupEnable

Enables an axes group.

MC_GroupReset

Resets an axes group error.

MC_GroupSetOverride

Sets the values of override for an axes group.

MC_Power

Controls the power stage (ON or OFF) for a single axis.

MC_Reset

Resets an axis error.

MC_SetOverride

Sets the values of override.

MC_SetPosition

Changes the current position.

MC_TouchProbe

Enables the touch probe.

MC_AbortTrigger

Disables the touch probe.

MC_ReadParameter

Reads parameters.

MC_WriteParameter

Writes parameters.

MCv_AllIPower

Controls the power stage (ON or OFF) for all axes.

MCv_ChangeCycle

Changes the current value per cycle.

MCv_MotionErrorReset

Resets motion errors.

MCv_SetTorqueLimit

Sets torque limits.

General FB

MCv_ReadProfileData

Reads profile data.

MCv_WriteProfileData

Writes profile data.

2-7
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Servo System Controllers

Motion Module (PLCopen® Motion Control FB Mode) (Simple Motion Mode)

CC-Link IETSN

ltem

Motion module

PLCopen® motion

control FB mode Simple Motion mode

RD78GH/RD78G |RD78G

FX5-40SSC-G

FX5-80SSC-G

Communications speed

[bps]|1 G/100 M (Nete 1)

1G

Maximum number of connectable stations per
network

121 stations (including the master station)

21 stations (including
the master and four
motion control stations)

25 stations (including
the master and eight
motion control stations)

Connection cable

Ethernet cable (category 5e or higher, double shielded/STP) straight cable

Maximum distance between stations

[m]|100

Maximum number of networks

239

Topology (Note2)

Line, star, line/star mixed topologies

Communications method

Time-sharing method

Maximum transient transmission capacity

1920 bytes

Maximum link points per network

RX/RY - 16K points 8K points
RWr/RWw - 8K points 1K points
Maximum link points per station

RX/RY - 16K points 8K points
RWr/RWw - 8K points 1K points

Safety communications Nt 9)

Maximum number of safety connections per station

120 connections

Maximum number of link points per safety connection

8 words (input: 8 words, output: 8 words)

Notes:

1. A1 Gbps device and a 100 Mbps device cannot be used on the same network.

2. Use a switching hub (certified class: B) for star topology.
3. This function is not supported by MR-JET-G servo amplifiers.

[Note when connecting devices]

Connect class A remote stations after class B remote stations.

Certified Class

CC-Link IE TSN certifies nodes and switches to a specific class level according to its functionality and performance classification.
Products can be classified as either class A or B. For the certified classification of each product, please check the CC-Link partner
association website or the relevant product catalog or manual. Supported functions and system configuration may differ according to
the certified class of products used. For example, products compatible with certified class B are necessary to configure a high-speed
motion control system. For details of configuring systems with both class A and class B devices, please refer to relevant master

product manual.

System configuration

Class B Class B

Class B Class B

(SRR (e

Master station Local station ~ Remote station Remote Remote
station station
o
Class A E
d
Ethernet
switch Class A Class A

Class A Class A

Remote station

Remote station

Remote station Remote station

System range within
+1 ps synchronous
accuracy

System range over =1 us
synchronous accuracy

@ Synchronous accuracy of a system varies relative to the combination of connected devices and switches certification class

@ Use class B Ethernet switch when configuring a star topology with class B devices

@ Use class B devices when configuring a system within +1 ps high-accuracy synchronization, connect class A devices to a separate
branch line from class B devices (for details of system configuration, please refer to relevant master product manual)
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Motion Module

Module specifications RD78GH/RD78G

Servo System Controllers

Item

RD78GH

RD78G

Maximum number of control axes MNote 1)

RD78GHV: 128 axes
RD78GHW: 256 axes

RD78G4: 4 axes
RD78G8: 8 axes
RD78G16: 16 axes
RD78G32: 32 axes
RD78G64: 64 axes

Maximum number of connectable stations

121 stations (including the master station)

Servo amplifier connection method

CC-Link IE TSN

CC-Link IE TSN certified class

B

Maximum distance between stations [m]

100

PERIPHERAL I/F

Via a CPU module (USB, Ethernet)

Extended memory

SD memory card

Number of ports for CC-Link IE TSN 2 ports 1 port
Number of /O points occupied 48 point_s (I/0 assignment: 16 points (empty slot) 32 points
+ 32 points)
Number of slots occupied 2 slots 1 slot
5V DC internal current consumption  [A](2.33 1.93
Mass [kg]|0.44 0.26
Dimensions [mm][106.0 (H) x 56.0 (W) x 110.0 (D) 106.0 (H) x 27.8 (W) x 110.0 (D)
Notes: 1. When MR-JET-G servo amplifiers are used for all axes, RD78GH controls a maximum of 120 axes.

Module specifications FX5-40SSC-G/FX5-80SSC-G

Iltem

FX5-40SSC-G

FX5-80SSC-G

Maximum number of control axes

4 axes

8 axes

Maximum number of connectable stations

21 stations (including the master and four motion
control stations)

25 stations (including the master and eight motion
control stations)

Servo amplifier connection method CC-Link IE TSN
CC-Link IE TSN certified class B

Maximum distance between stations [m]|100

24 V DC external current consumption [A]|0.24

Mass [kg]|0.3

Dimensions [mm]{90 (H) x 50 (W) x 83 (D)

Applicable CPU (Nete 1)

FX5U, FX5UC (Noe2)

Notes:

1. Use a CPU module with firmware version 1.230 or later.

The following CPU modules can be updated to that firmware version.

« CPU module with serial No. 17X**** or later

* FX5UC-32MT/DS-TS and FX5UC-32MT/DSS-TS with serial No. 178*** or later.
2. FX5-CNV-IFC is required to connect the Motion module to an FX5UC CPU module.

HProducts on the Market

Manual Pulse Generator

Mitsubishi Electric has confirmed the operation of the following manual pulse generator. Contact the manufacturer for details.

Product name Model Description Manufacturer
Manual pulse generator ™) |RE46A2CO2B Number of puls_t_as per revolution: 25 pulses/rev (100 pulses/ | Tokyo Sokuteikizai
rev after magnification by 4) Co., Ltd.

Notes:

1. Connect the manual pulse generator to a CPU module or a high-speed pulse input/output module. Refer to user's manuals and each product manual for details.

2-9
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Servo System Controllers

Motion Module

Dimensions
O®RD78G4/RD78G8/RD78G 16/ O®RD78GHV/RD78GHW
RD78G32/RD78G64
110 L 110
[Unit: mm] [Unit: mm]
Dimensions
O®FX5-40SSC-G O®FX5-80SSC-G
83 0.8 50 83 0.8 50
Q H @ [CCLNKIETSN © H E CCLINKIETSN
1 o o 1 ﬁ o
i II o) M (=]
| Il - il

5] = t o =1
/_Center of DIN rail - / Center of DIN rail

<

[Unit: mm]

Mounting

@®RD78G4/RD78G8/RD78G16/RD78G32/RD78G64
RD78GHV/RD78GHW

Top of panel or wiring duct

7

30 mm or more (Note 1)

80 mm
or more

iao mm or more

NN

|
.

Z,

2

5 mm or more

7

A

5 mm or more (Note2)

Notes: 1. Provide clearance of 30 mm or more when the height of a wiring duct is 50 mm or less. In other cases, provide clearance of 40 mm or more.

2. Provide clearance of 20 mm or more when an extension cable is connected/removed without removing a power supply module.
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Servo System Controllers

Engineering Software
MELSOFT GX Works3 operating environment (Note 1)

suoneoloadg
uowwon

Item Description
Microsoft® Windows® 10 (Home, Pro, Enterprise, Education, 0T Enterprise 2016 LTSB (Nete ) (64 bit/32 bit)
(O] Microsoft® Windows® 8.1 (64 bit/32 bit), Microsoft® Windows® 8.1 (Enterprise, Pro) (64 bit/32 bit)
Microsoft® Windows® 7 (Enterprise, Ultimate, Professional, Home Premium) (64 bit/32 bit)
Personal computer Windows® supported personal computer
CPU Intel® Core ™2 Duo Processor 2 GHz or more recommended

For 64-bit edition: 2 GB or more recommended
For 32-bit edition: 1 GB or more recommended
For installation: 17 GB or more free hard disk capacity

$18]|0U0D

Required memory

w
®

<

S

(2]
<

@
5]

3

Free hard disk space

For operation: 512 MB or more free virtual memory capacity »n
Optical drive DVD-ROM supported disk drive 3
Monitor Resolution 1024 x 768 pixels or higher ;
Notes: 1. Refer to Installation Instructions for precautions and restrictions regarding the operating environment. ‘ci)
2. The 32-bit edition is not supported. =
(2]
Engineering software list
Item Model Description g:?
* Programmable Controller Engineering Software %5
MELSOFT GX Works3 SW1DND-GXW3-E [MELSOFT GX Works3 (et ), GX Works2, GX Developer, PX Developer] |[DVD-ROM & &
+ MITSUBISHI ELECTRIC FA Library g
FA engineering software (Note2)
- System Management Software [MELSOFT Navigator]
* Programmable Controller Engineering Software -
[MELSOFT GX Works3 Nete ) - GX Works2, GX Developer, PX Developer] § g
. + Motion Controller Engineering Software SR
MELSOFT iQ Works SW2DND-IQWK-E [MELSOFT MT Works2] DVD-ROM & czb
- Screen Design Software [MELSOFT GT Works3] °©
+ Robot Programming Software [MELSOFT RT ToolBox3 (Nete 3]
* Inverter Setup Software [MELSOFT FR Configurator2]
* MITSUBISHI ELECTRIC FA Library

Notes: 1. The MELSOFT GX Works3 menu is switchable between Japanese, English, and simplified Chinese.
2. Refer to each product manual for the software supported by the model.
3. RT ToolBox3 mini (simplified version) will be installed if iQ Works product ID is used. When RT ToolBox3 (with simulation function) is required, please purchase RT
ToolBox3 product ID.
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Servo System Controllers

Motion Control Software
Control specifications

ltem

Specifications

Maximum number of control axes MNote 1)

16, 32, 64, 128 axes

Communication cycle (operation cycle settings) [us]

125, 250, 500, 1000, 2000, 4000, 8000

Network

CC-Link IE TSN

CC-Link IE TSN certified class

B

Communication specifications

Mixture of hot connect, SDO communication, and TCP/IP communication

Development environment

+ Microsoft® Visual Studio® 2017, 2019
» Programming languages supported by API library: C/C++, .NET (C#, VB.NET, etc.)

Control method

Position, speed, torque

Positioning

Up to 128 axes simultaneously (absolute value command, relative value command)
Override is possible

Acceleration/deceleration
processing

Trapezoidal, S-curve, jerk ratio, parabolic, sine, time acceleration trapezoidal, etc.
(24 types in total)

Interpolation

2- to 4-axis linear interpolation, 2-axis/3-axis circular interpolation, 3-axis helical interpolation, PVT

Continuous path

Combination of linear and circular interpolation, spline interpolation, pre-read speed automatic
control, linear/circular continuous path with rotation stage

JOG operation

Provided

Functions Real-time control Event, triggered motion, position synchronous output
Simple synchronization, synchronous gear ratio, synchronous phase offset, synchronous
Synchronous control compensation, dynamic establishment/cancellation of synchronization, multiple pairs (up to 64
pairs) of synchronization between 1 axis and multiple axes (synchronous group)
Electronic cam Cam curves of eight systems can be defined, cam curve per communication cycle, phase operation, clutch
Home position return (o2 Home position rgturn uging the Z-phage, home position senspr, limit sensor, limit proximity
sensor, external input signal, mechanical end, and gantry axis can be performed.
1/0 size Input: 8000 bytes, output: 8000 bytes
Compensation function Backlash/pitch error compensation, plane strain (straightness) compensation
Auxiliary function Touch probe MNete3) Jogging
Notes: 1. The maximum number of control axes differs among the USB keys for Motion Control Software.

2. SWM-G does not support the home position return mode of the servo amplifier.
3. This function is not supported by MR-JET-G servo amplifiers.

CC-Link IETSN

ltem

Specifications

Communications speed [bps]

1 G/100 M (Nete 4)

Maximum number of connectable stations per
network

128 stations

Connection cable

Ethernet cable (category 5e or higher, double shielded/STP) straight cable

Maximum distance between stations [m]

100

Topology (Note 9

Line, star, line/star mixed topologies

Communications method

Time-sharing method

Maximum transient transmission capacity

1920 bytes

Notes:

4. A1 Gbps device and a 100 Mbps device cannot be used on the same network.

5. Use a switching hub (certified class: B) for star topology.

Operating environment

ltem Specifications

Personal computer Microsoft® Windows® supported personal computer

0S Microsoft® Windows® 10 (Home, Pro, Enterprise, Education, loT Enterprise LTSC Note6)) (64-bit)
CPU Intel® Atom™ 2 GHz, 2Core or higher is recommended

Memory 4 GB or more

Free hard disk space

For installation: 5 GB or more

Network interface
(recommended network interface cards)

Intel® 1210 (Vendor ID: 0x8086, Device ID: 0X1533)
Intel® 1350 (Vendor ID: 0x8086, Device ID: 0X1521)
Intel® 1211-AT (Vendor ID: 0x8086, Device ID: 0X1539)

Notes: 6. Windows® 10 loT Enterprise LTSC is recommended.

Product list

Product name Model Applications

Motion Control + SWM-G Engine + SWM-G Operating Station * Network API

Software Note ) SUTERINABE R + SWM-G API + CC-Link IE TSN Configurator - Real Time OS (RTX64)
MR-SWMG16-U Maximum number of control axes: 16 axes, USB key (license)

ﬁ(s):iaol;eécf)%rtrol MR-SWMG32-U Maximum number of control axes: 32 axes, USB key (license)

SofEe MR-SWMG64-U Maximum number of control axes: 64 axes, USB key (license)
MR-SWMG128-U Maximum number of control axes: 128 axes, USB key (license)

Notes: 7. Download and install Motion Control Software from Mitsubishi Electric FA global website.
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API Library

Servo System Controllers

Simpler programming by using a dedicated library suite for access to Motion Control Software.

B Main functions of APl library

2
o O
o)
53
23
o S
=)
w

Class Function Description
StartEngine Starts SWM-G engine. -
StopEngine Stops SWM-G engine. Q 3

. CreateDevice Create a device to interface with the SWM-G engine. Z°

SSCApi - : S2
CloseDevice Closes a device. 32
StartCommunication Starts communication with the servo network. @ cBD
StopCommunication Stops communication with the servo network.

CoreMotion GetStatus Reads the current system status from SWM-G engine. S
SetServoOn Executes servo on or servo off. 5
SetAxisCommandMode Sets the command mode of the axis. §
GetAxisCommandMode Obtains the command mode of the axis. %:

AxisControl GetPosCommand Obtains the commanded position of the axis. %)
GetPosFeedback Obtains the feedback position of the axis.

GetVelCommand Obtains the commanded velocity of the axis. 5_3
GetVelFeedback Obtains the feedback velocity of the axis. EE
SetParam Sets the system parameters. S0
GetParam Obtains the system parameters. S

Contfig SetAxisParam Sets the axis parameters.

GetAxisParam Obtains the axis parameters. -
Export Exports the system and axis parameters to xml file. =3
Import Imports the system and axis parameters from xml file. g 3)

Home StartHome Starts home position return. * g
SetCommandPos Sets the commanded position to a specified value. ©
StartPos Executes positioning (absolute position).

StartMov Executes positioning (relative position). m‘g
StartLinearIntplPos Starts linear interpolation (absolute position). €3
StartLinearlntplMov Starts linear interpolation (relative position). § ‘E
StartCircularintplPos Starts circular interpolation (absolute position). = -%
StartCircularlntplMov Starts circular interpolation (relative position). g
StartHelicallntplPos Starts helical interpolation (absolute position).

StartHelicallntpIMov Starts helical interpolation (relative position). =
StartJog Starts JOG operation. ‘é’

Motion Stop Decelerates the axis to stop. =
ExecQuickStop Decelerates the axis to stop with Quick Stop Dec parameter. @
ExecTimedStop Decelerates the axis to stop with the specified time.

Wait Executes the blocking wait command. .
Pause Pauses the positioning operation. g_
Resume Restarts the paused positioning operation. S
OverridePos Overrides the target position (absolute position) during positioning operation. =
OverrideMov Overrides the target position (relative position) during positioning operation. a
OverrideProfile Overrides the velocity pattern during positioning, JOG operation, and speed control.
StopJogAtPos Decelerates the axis in JOG operation to stop at the specified position. e
g.
g
8
=k
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Servo System Controllers

Class Function Description

S SetSyncMasterSlave Establishes synchronization between the master and slave axes.
ResolveSync Cancels synchronization of the specified slave axes.

. StartVel Starts speed control.

Velocity
Stop Stops speed control.
StartTrq Starts torque control.

Torque
StopTrq Stops torque control.
CreatePathlIntplBuffer Assigns the buffer memory for path interpolation to an axis.
FreePathIntplBuffer Frees up the buffer memory for path interpolation.

AdvMotion StartPathIntplPos Starts path control (absolute position).
StartPathIntplMov Starts path control (relative position).
StartPathIntpl3DPos Starts 3D path interpolation (absolute position).
StartPathIntpl3DMov Starts 3D path interpolation (relative position).
StartECAM Starts E-CAM control.

AdvSync
StopECAM Stops E-CAM control.
SetEvent Sets an event.
SetSoftwareTouchProbe Sets the parameter of the software touch probe channel.

Event GetSoftwareTouchProbeStatus  |Obtains the parameters and the current status of software touch probe.
SetHardwareTouchProbe Sets the parameters of hardware touch probe.
GetHardwareTouchProbeStatus |Obtains the parameters and the current status of hardware touch probe.
StartPSO Starts the position synchronous output channel.
SetOutBit Sets the output bit values.
SetOutByte Sets the output byte values.

o SetOutAnalogDataShort Sets two-byte output data.
GetlnBit Obtains the input bit values.
GetInByte Obtains the input byte values.
GetlnAnalogDataShort Obtains two-byte input data.
SetMBit Sets the user memory bit values.
SetMByte Sets the user memory byte values.

Uk ey SetMAnalogDataShort Sets two-byte user memory data.
GetMBiIt Obtains the user memory bit value.
GetMByte Obtains the user memory byte value.
GetMAnalogDataShort Obtains two-byte user memory data.
StartLog Starts logging data.

Log StopLog Stops logging data.
SetlLog Specifies the data to be collected by logging operation.
StartHotconnect Starts the hot connect.
SdoDownload Downloads the specified SDO data.

CClLink SdoUpload Uploads the specified SDO data.
SetAxisMode Sets the control mode of the specified slave axis.
StartAxisHM Starts HM mode control of the specified slave axis.
SimpSendBySlaveld Transmits SLMP to the specified slave axis.
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Servo Amplifiers

Model Designation

MR-JET-10G -

Symbol |Network specifications

Mitsubishi Electric None |CC-Link IE TSN

AC servo amplifier N1 EtherCAT®

MELSERVO-JET
Series

Network compatible

Symbol |Rated output [kW]
10 0.1

20 0.2

40 0.4

70 0.75

100 1

200 2

300 3




Servo Amplifiers

MR-JET-G_ Connections with Peripheral Equipment (Note 1)

Peripheral equipment is connected to MR-JET-G_ as described below. Connectors, cables, options, and other necessary equipment are
available so that users can set up the servo amplifier easily and start using it right away.

s | —
CC-LinkIE TSN ' EtherCAT. —
CC-Link IE TSN-compatible \ °
r Motion module Motion Control Software }
[ T Molded-case circuit breaker (MCCB) RD78G RD78GH FX5-40SSC-G SWM-G | )
o This protects the power sapply e FX5-80SSC-G | EtherCAT®-compatible
- Y ’ i s - } controllers
L
PRl i o |
N n 3 |
Magnetic contactor (MC) — 1

This turns off the power supply to the To a subsequent
servo amplifier when an alarm is triggered. device Ethernet cable M2

N . Display
L ' Servo amplifier status and alarm number are

displayed.

/ 1/0 signal connector (CN3)

Connect the forced stop input, the
in-position, the electromagnetic brake
interlock, and the malfunction signals.
Connect a programmable controller 1/0
port or a control cabinet of a machine via
the junction terminal block.

Rotary/ID setting switches
Set the IP/node address with SW1 and SW2.

Ethernet cable connectors USB communication connector (CN5)

(CN1A/CN1B) Connect a personal computer, and use
Connect a device compatible with each MR Configurator2. Parameter setting and monitoring
network. are possible. Use an optional USB cable

(MR-J3USBCBL3M).

Power factor improving AC
reactor (option)

This boosts the power factor of
servo amplifier and reduces the
power supply capacity.

Regenerative option a A
(option) | B
k‘ T|- 1
pmmmmm——————— Bottom surface -————-—--————— ol ‘\

Servo status display LED
Operation stand-by status is displayed.

Network status display LED
Network status is displayed.

Charge light

The light turns on when the power supply is charged.

Encoder connector (CN2)

Connect the servo motor encoder using an option
cable or connector set.

Power connector
(CNP1)

Encoder cable
(option)

V' Servo motor

Power L1
supply Lé‘z
Power cable
(option)

Built-in regenerative
resistor

Aregenerative resistor is
built in the servo amplifier
of 0.4 kW or larger. When
using a regenerative option,
remove the built-in

N : regenerative resistor. ) Servo motor

Regenerative p,
option Cc

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
} =
|

|

|

|

|

|

Notes: 1. Refer to "MR-JET User's Manual" for the actual connections.
2. For specifications of the Ethernet cable, refer to "Ethernet Cable Specifications" on p. 6-18 in this catalog.
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Servo Amplifiers

MR-JET-G_ (Network Compatible) Specifications

Servo amplifier model MR-JET-_(-N1) [10G  [20G  [40G  [70G  [100G 200G 300G
S Voltage 3-phase 0 V AC to 240 V AC
Rated current [A]l1.3 1.8 28 58 6.0 11.0 11.0
Voltage/frequency M 1 3-phase or 1-phase 200 V AC to 3-phase or 1-phase 200 V AC to 3-phase 200 V AC to
240 V AC, 50 Hz/60 Hz 240 V AC, 50 Hz/60 Hz Note® 240 V AC, 50 Hz/60 Hz
Power |Rated current o5 [A]/0.9 1.5 26 3.8 5.0 105 14.0
supply  |Permissible voltage 3-phase or 1-phase 170 V AC to 3-phase or 1-phase 170 V AC to 3-phase 170 V AC to
input fluctuation 264 VAC 264 V AC (Noe6) 264 VAC
Permlsglble frequency +5 % maximum
fluctuation

Interface power supply
Control method
Permissible regenerative power of

the built-in regenerative resistor  [W]
(Note 2, 3)

24 V DC + 10 % (required current capacity: 0.3 A)
Sine-wave PWM control/current control method

10 30 100

Dynamic brake Note 4) Built-in

Communication
Cycle (Note 7, 12)
Certified class
EtherCAT® Communication
(MR-JET-G-N1) cycle Note7,12)
CC-Link IE Field Network Basic (Nete 11, 13)

CC-Link IE TSN
(MR-JET-G) (Note 10

125 ps, 250 ps, 500 ps, 1 ms, 2 ms, 4 ms, 8 ms

Class B

125 ps, 250 ps, 500 ps, 1 ms, 2 ms, 4 ms, 8 ms

(MR-JET-G) Supported
E(:\r;irgﬁmcatlon USB Connect a personal computer (MR Configurator2 compatible)

Point table method

Mitsubishi Electric high-speed serial communication, A/B/Z-phase differential input signal
Advanced vibration suppression control Il, adaptive filter Il, robust filter, quick tuning, auto tuning,
one-touch tuning, tough drive function, drive recorder function, machine diagnosis function,
power monitoring function, lost motion compensation function, super trace control, continuous operation
to torque control mode Note 9

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal),
servo motor overheat protection, encoder error protection, regenerative error protection,
undervoltage protection, instantaneous power failure protection, overspeed protection,

error excessive protection, magnetic pole detection protection, linear servo control fault protection
Natural cooling, open (IP20) ‘Force cooling, open (IP20)

Possible Note 8)

Positioning mode (Note 11, 12)
Load-side encoder interface

Servo functions

Protective functions

Structure (IP rating)
Close 3-phase power supply input

mounting | 1-phase power supply input |Possible Nete8) Not possible -
Mass [kg]|0.8 \1.6 \2.1
Notes: 1. Rated output and speed of a rotary servo motor; and continuous thrust and maximum speed of a linear servo motor are applicable when the servo amplifier is operated

within the specified power supply voltage and frequency.
. Select the most suitable regenerative option for your system with our drive system sizing software Motorizer.
Refer to "Regenerative Option" in this catalog for the permissible regenerative power [W] when a regenerative option is used.
When using the dynamic brake, refer to "MR-JET User's Manual" for the permissible load to motor inertia ratio and the permissible load to mass ratio.
This value is applicable when a 3-phase power supply is used.
When a 1-phase 200 V AC to 240 V AC power supply is used, use the servo amplifiers at 75 % or less of the effective load ratio.
The communication cycle depends on the controller specifications and the number of slaves connected.
When the servo amplifiers are closely mounted, keep the ambient temperature within 0 °C to 45 °C, or use the servo amplifiers at 75 % or less of the effective load ratio.
The continuous operation to torque control mode is not available with MR-JET-_-N1. For the servo amplifier firmware version compatible with this function, refer to "MR-
JET User's Manual".
10. A communication speed of 1 Gbps/100 Mbps can be selected. When 100 Mbps is selected, the minimum communication cycle is 500 ps.
11. For the servo amplifier firmware version compatible with each function, refer to "MR-JET User's Manual".
12. For the restrictions on the communication cycle, refer to "Restrictions" in this catalog.
13. For the restrictions on CC-Link IE Field Network Basic, refer to "MR-JET User's Manual".

©ENDO AN
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Servo Amplifiers

MR-JET-G_ Standard Wiring Diagram Example

suoneoloadg
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Servo amplifier
MR-JET-G_

Power supply

o8
o2
%O

wn
5%
8

3

Power supply connection

The connection differs according to the input
power supply.
Refer to "Power Supply Connection Example" in o
this catalog. ]
<
[S)
>
=
°
‘ [ J— &
,,,,,,,,,,,,,,,,, a
Battery -
+ Servo motor c:?
(Note 4) CN3 (Note 2, 8) Battery branch cable =g
Power supply o2
Forced stop2 —— ————F1T—— EM2 20 A battery (MR-BAT6V1SET-B) and a battery branch cable 3 v
Forward rotation stroke end T~ LSP 2 (MR-BT6V4CBLO3M) are required to configure an absolute 7] @
(Note 6)1 Reverse rotation stroke end ~— LSN 12 position detection system with an HG-KNS/HG-SNS rotary S
Proximity dog (DOG) T DOG 19 servo motor.
=
| 24\ DC power supply 5
i DICOM 5 . =0
24V DC power supply (Note 2, 8)] CN3 for interface (Note 3) S
for interface 3 | DOCOM i Electromagnetic :O: (%)
13 |MBR o iren brake interlock Zo)
10 m or shorter 9 [INP e In-position (Note 7) g
15 |ALM 3 Malfunction
I
(@)
Personal computer i=1
10 m or shorter mo
CN5 23
G T
=== | | 32
5 O
USB cable =3
Setup software MR-J3USBCBL3M )
MR Configurator2 -
Controller
=
- CC-Link IE TSN-compatible 5)
controller CN1A |(Note 8)  (Note 8)| CN1B =
-RD78G rfj Eﬁ =F
-RD78GH L — &
.FX5-40SSC-G Network Network
- FX5-80SSC-G (Note 5) ID (Note 1) (Note 5)
-SWM-G SW1 SWw2
- EtherCAT®-compatible @ @ g
controller o 1 ol
c
Q
Notes: 1. The node address or the 4th octet of the IP address can be set to between 1 and 254 with a combination of the ID setting switches or the rotary switches (SW1 and SW2). 5
Note that the number of the connectable slaves depends on the controller specifications. -
2. This is for sink wiring. Source wiring is also possible.
3. When using a linear servo motor, use MBR (Electromagnetic brake interlock) for an external brake mechanism.
4. To prevent an unexpected restart of the servo amplifier, create a circuit to turn off EM2 (Forced stop 2) when the power is turned off. nY
5. When branching off CC-Link IE TSN (synchronous communication function) with a switching hub, use a switching hub (Class B) recommended by CC-Link Partner o
Association. When a switching hub (Class A) is used, there are restrictions on the topologies to be used. Refer to the controller user's manual for details. g
6. Devices for these pins can be changed with [Pr. PD03], [Pr. PD04], and [Pr. PDO05]. 5
7. Devices for these pins can be changed with [Pr. PD07], [Pr. PD08], and [Pr. PD09]. =
8. Attach a cap to unused CN3/CN1A/CN1B connectors.
0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the
equipment, safety information and instructions. @
he]
°
]
=1
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Servo Amplifiers

Power Supply Connection Example

@®For 3-phase 200 V AC @®For 1-Phase 200 V AC
Servo motor Servo motor
overheat protection overheat protection
(Note 4) Em; enc "~ |Meltinton " (Note 4) E o = | Maltunction
gency RAT  MC mergency RA1 c
stop switch — - stop switch
MCCB D MCCB D
Power supply
—X
Power supply = 1phase 200VAC |
3-phase 200 VAC —x .~ !
10240VAC x| to 240 VAC o
—~ (Note 1) —
Regenerative . Regenerative
option : option
(Note2) (Note 2) |
| ! Built-in ‘ ! Builtin
| | regenerative I | regenerative
- - — resistor - - — resistor
(Note 3) (Note 3)

The servo amplifier may be The servo amplifier may be

damaged if the regenerative option damaged if the regenerative option

is incorrectly connected. is incorrectly connected.

Notes: 1. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3 terminals. Do not connect anything to L2.
2. When connecting a regenerative option externally, disconnect the wires for the built-in regenerative resistor (between P+ and C), and then remove the resistor.
3. The servo amplifiers of 0.2 kW or smaller do not have a built-in regenerative resistor.
4. When connecting a linear servo motor with a thermal protector, add a contact to shut off by being interlocked with the thermal protector output of the linear servo motor.

0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the
equipment, safety information and instructions.
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Servo Amplifiers

1-phase 200 V AC Class Power Supply Input Using a Neutral Point of
3-phase 400 V AC Class Power Supply

A 1-phase 200 V AC class power can be supplied with a use of a neutral point of a 3-phase 400 V AC class power supply.
Use a step-down transformer as necessary to keep the power supply voltage between 200 V AC and 240 V AC.

Do not input a 3-phase 400 V AC class power supply directly to the 200 V class servo amplifier. Doing so may cause the servo
amplifier to malfunction.

Servo motor
overheat protection

_ RA4 o
(Note 3) Emergency Malgjﬂ?‘on
stop switch —

Do not connect anything.

3-phase 400 V AC MCCB D

Neutral

S
. 200 V AC to 240 V AC (Note 1)
point

Do not connect anything.

Notes: 1. Use a step-down transformer as necessary to keep the power supply voltage between 200 V AC and 240 V AC.
2. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3 terminals. Do not connect anything to L2.

3. When connecting a linear servo motor with a thermal protector, add a contact to shut off by being interlocked with the thermal protector output of the linear servo motor.

0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the
equipment, safety information and instructions.
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Servo Amplifiers

Servo Motor Connection Example (Rotary Servo Motor)

®For HG-KNS
Servo amplifier
MR-JET-G_
Rotary servo motor
CNI HG-KNS series
| V]
| v
! W
|
- (Note 3)
24V DCforthe ] B1 \
= electromagnetic brake RA (Note 4) # B2
(Note5) >~~~ —"""""" Tt -
Electromagnetic
Contact must be open by Contact must be open when brake
an external emergency the ALM (Malfunction) or the (Note 2)
stop switch. MBR (Electromagnetic brake
interlock) turns off.
CN2
1 m
2 >
3 8
4 )
Plate =
@®For HG-SNS
Servo amplifier
MR-JET-G_
Rotary servo motor
C HG-SNS series
r u
| v
! W
|
- (Note 3) E
24V DC for the ] B1
= electromagnetic brake rA (Note 4) B2
(Note 5) > =~~~ —"="-"" Tttt
Electromagnetic
Contact must be open by Contact must be open when brake
an external emergency the ALM (Malfunction) or the (Note 2)
stop switch. MBR (Electromagnetic brake
interlock) turns off.
CN2
1 m
2 >
: ¢
4 9]
Plate -

Notes: 1. The signals shown are applicable when a two-wire type encoder cable is used. A four-wire type is also compatible.
2. This is for the servo motors with an electromagnetic brake. The electromagnetic brake terminals do not have polarity.
3. Connect the grounding wire to the cabinet protective earth (PE) terminal via the servo amplifier for grounding the servo motor.
4. Install a surge absorber between B1 and B2.
5. Do not use the 24 V DC interface power supply for the electromagnetic brake. Provide a dedicated power supply to the electromagnetic brake.
6. Encoder cables are available as an option. Refer to "Rotary Servo Motor User's Manual" when fabricating the cables.

0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the
equipment, safety information and instructions.
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Servo Amplifiers

Servo Motor Connection Example (LM-H3 Linear Servo Motor)
@Connecting a serial linear encoder

Servo amplifier

MR-JET-G_ Linear servo motor
CNP1 LM-H3 series

suoneoloadg
uowwon

””” (Note 1)

Shield

o8
o2
20

wn
5%
8

3

CN3 Thermistor »
4 [ THW 3
14| THM2 2
=
=2
=
CN2 g
1 P5
2 LG R
3 TMR (Note 3) Linear encoder(NOte 2 =
o
~ 53
| 8 |MXR Refer to "Linear Encoder Connection Example" in this catalog o
| Plate | SD for connecting signals with a linear encoder. a %
2
o

SIOION
OAJSS Jeaur]

@ Connecting an A/B/Z-phase differential output linear encoder

Servo amplifier

(@]
MR-JET-G_ Linear servo motor =1
CNP1 LM-H3 series e
) (=
T T
| (0]
| g =
| = 3
| T
***** (Note 1) £
Shield -
) &
CN3 Thermistor s
G1,. 8 =
4 | THM1 o
14 | THM2
CN2
o
1 P5 3
2 | LG =3
7 | PA Q
8 | PAR Note 3 Linear encoder [t
5 ( ) (Note 2) @
6 ™
9 PZ Refer to "Linear Encoder Connection Example" in this catalog
10 | PZR for connecting signals with a linear encoder. =
Plate| SD @
Q
o0
=
=
>
(7]
Notes: 1. Connect the grounding wire to the cabinet protective earth (PE) terminal via the servo amplifier for grounding the servo motor.
2. For linear encoders, refer to "List of Linear Encoders" in this catalog.
3. Necessary cables vary depending on the linear encoder. Refer to "MR-JET Partner's Encoder User's Manual" for details. »
C
3
o
=1

0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the
equipment, safety information and instructions.




Servo Amplifiers

Servo Motor Connection Example (LM-AJ Linear Servo Motor)
@Connecting a serial linear encoder

Servo amplifier
MR-JET-G_

Linear servo motor
LM-AJ series

U (Brown)
V (White)
W (Gray)

(Note 1)

E (Yellow/Green)

Thermal
protector

7~ (Pink) 48

A
2]
Servo motor
overheat protection (Note 4)
I
5V DC
CN2 power supply vt

(Blue)

Linear encoder

(Note 2)

00 [N [ [N =

Ll Refer to "Linear Encoder Connection Example" in this catalog

for connecting signals with a linear encoder.

@ Connecting an A/B/Z-phase differential output linear encoder

Servo amplifier

MR-JET-G_ .
Linear servo motor
CNI LM-AJ series
: ,'”‘, 777777777 U (Brown)
! - V (White)
| i : W (Gray)
- 1 ' (Note 1
T i( ote 1) E (Yellow/Green)
i '1 Thermal
= P protector
[F o
4] [ [
Servo motor o
overheat protection (Note 4) ! ! .
L Blue
CN2 I ——— B
1 5 5VDC ' ‘J A
2 LG power supply v
7 PA
8 |PAR Linear encoder
5 | PB (Note 2)
6 |PBR
o |z I
10 |PZR Refer to "Linear Encoder Connection Example" in this catalog
Plate | SD for connecting signals with a linear encoder.

Notes: 1. Connect the grounding wire to the cabinet protective earth (PE) terminal via the servo amplifier for grounding the servo motor.
2. For linear encoders, refer to "List of Linear Encoders" in this catalog.
3. Necessary cables vary depending on the linear encoder. Refer to "MR-JET Partner's Encoder User's Manual" for details.
4. Create a relay circuit to turn off the main circuit power supply when the thermal protector is opened by overheating. Use a relay designed for a flowing current of 1000 mA
or less. If a mechanical relay is used, use a relay designed for a flowing current of 50 mA to 1000 mA.

0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the
equipment, safety information and instructions.




Servo Amplifiers

Linear Encoder Connection Example

2
o O
Q. o
S
53
23
o S
=)
(2]

Servo amplifier side Servo amplifier side Servo amplifier side
(Note 1) (Note 1) (Note 1)
2 LG LG 55 2 [LG ov 55 2 [LG ov cF
1 P5 P5 05 1 P5 5V 23 1 P5 5V 85
3 _|MR RQ 23 3 [MR SD/RQ | g2 7 |MX SD o> »
4 |MRR RQ__|29 4 [MRR|- /|:SD-RA| 85 8 |MXR /SD g5 oo
Plate |SD | FG 3 Plate |SD FG 80 3 |[MR RQ 2 e
5 e 4 |MRR RQ | EP
=l = rEa Tam 1 Y o
5 5 Plate [SD |- HFa =%
o @
“3
Servo amplifier side Servo amplifier side Servo amplifier side (Note 2) wn
(Note 1) - (Note 1) P (Note 1) => 3
2 [LG LG 3 2 [LG GND E 1 P5 5V ] S
1_[P5 P5 2 g 1_[P5 Vce 20 2 LG oV &N >
3__[MR MR 22 3__|[MR RQIDT |8 @ 7__|PA Aphase| 3 5 E
4 |MRR [~ MRR | 8 4 [MRR i /RQIDT | § 2 8 |PAR A-phase| § 2 =
Plate |SD I LCase SD| @ Plate |SD g LPIate @ g 5) PB B-phase Qo [}
S 6 |PBR B-phase| & @
3 9 PZ Z-phase ol
5 10 |PZR —~%— Zphase| & o)
5 Plate |SD_— t[FG 0 o
1 g2
S w
v
Notes: 1. For the number of the wire pairs for LG and P5, refer to "MR-JET Partner's Encoder User's Manual." S
2. If the encoder's current consumption exceeds 350 mA, supply power from an external source.
.. . [
0 Be sure to read through User’s Manual for the actual wiring and use. Use the equipment after you have a full knowledge of the i
equipment, safety information and instructions. g2
S w
» ©
2
o
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Servo Amplifiers

MR-JET-G_ Dimensions
OMR-JET-10G_
O®MR-JET-20G_
OMR-JET-40G_

CN1B
CN1A CN3
2 Eoe mqe wn e Somooonen
& Y W]
= [IESE] ESEEEEE |
gEsss=s=SEZEEEEREE L
205
e 7
06 mounting hole <22 R (o (40) 2:M5 screw
—_— 6.8 % F H . /.
n
0 51 < i
® J P g /_L /_L ‘ 5 | | Terminal arr;régemem
¥ oIl .
Screw size
M4
ons ['8) .
8 g 8 8 g K|
= s = 2 2
2
Joum
g &) o ! <
1ls o c B © [ &
Q] o | Built-in regenerative resistor ©
al .
3 L lead wires Mounting hole
N A built-in regenerative process drawing
v 3 resistor is mounted on MR-JET-40G.

7t

[Unit: mm]
O®MR-JET-70G_
O®MR-JET-100G_
CN1B
CN1A CN3
_—
205
Ve R
60 . R (il ,//’I (60) 3-M5 screw
06 mounting hole R H —
R BV
: 2 A A $
= < | : N — g )
- = L " Terminal arrangement
= g CNP1  PE
il ol
Screw size
CN5 _g} © M4
~ ©
SPE
il I o o ¢
6 @ s La0:05 ]| 68) &
<] 3 ©|
§ Mounting hole
process drawing
Ti
L
=g =od
CN2 / CNP1/(Note 1) [Unit: mm]

Notes: 1. CNP1 connector is supplied with the servo amplifier.



Servo Amplifiers

MR-JET-G_ Dimensions
OMR-JET-200G_
O MR-JET-300G _

suoneoloadg
uowwon

o8
o2
20

wn
5%
8

3

06 mounting hole

33 -3

54 (i1 / /" £ Cooling fan (80) 3-M5 screw (%)

80 % b 4 Exhaust — @

6.8 @ 3| J_ll LH 3 é 2

© Z J—\ J—\ 1 | ; = (;

SN ¢ Lol e i n 3 >

w Terminal arrangement -g

E 0 CNP1 PE &

L G

- Screw size
CN5 0

© © [ 2 M4 y)
= e e ] =]
Z @ i~

2 =90

% <
(2]

= B ©

0 2

0 0 s

ﬂ o o i

6 © ~ 600.5 68 & -
< 3 < =

(& Mounting hole § g

process drawing = =
5 o w

<2 3 ©

2

o (o]

o
: g
g gs
o % 5 (=
. ©

CN2 / CNP1/(Note 1) [Unit: mm] 3 c_‘-r‘>j
3

Notes: 1. CNP1 connector is supplied with the servo amplifier. @
L
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Servo Amplifiers

Positioning Function: Point Table Method

Set the position and speed data to the point table, and select the point table No. with the command interface signal to start the
positioning operation.

Item Description

Command interface Obiject dictionary

Operation specifications Positioning by specifying the point table No. (255 points)
System Signed absolute value command method

Setting in the point table

Setting range of feed length for one point:

Absolute value -2147483648 to 2147483647 [um],

command method -214748.3648 to 214748.3647 [inch],

-2147483648 to 2147483647 [pulse],

-360.000 to 360.000 [degree]

Set the servo motor speed in the point table.

Set the acceleration/deceleration time constants and acceleration/deceleration in the point
table.

Set the S-pattern acceleration/deceleration time constant in [Pr. PT51].

The speed unit can be selected ([r/min], command unit/s)

The acceleration/deceleration unit can be selected ([ms], command unit/s?).

Position command input

Speed command input

Torque limit Setting by the servo parameter or object dictionary
One positioning Point table No. input method
operation Perform one positioning operation based on the position command and speed command.

Speed change operation (2nd gear to 255th gear)/

Continuous positioning |Continuous positioning operation (2 points to 255 points)/

operation Continuous operation to the point table selected at startup/

Continuous operation to the point table No. 1

Perform inching operation in the network communication function based on the speed
command.

Dog type (rear end detection, Z-phase reference), stopper type (stopper position
reference), count type (front end detection, Z-phase reference), dog type (rear end
detection, rear end reference), count type (front end detection, front end reference),
dog cradle type, dog type last Z-phase reference, dog type front end reference, dogless
Z-phase reference,

Homing on negative limit switch and index pulse (method 1),

Homing mode (hm) (Nete 1) Homing on positive limit switch and index pulse (method 2),

Homing on positive home switch and index pulse (method 3, 4),

Homing on negative home switch and index pulse (method 5, 6),

Homing on home switch and index pulse (method 7, 8, 9, 10, 11, 12, 13, 14),
Homing without index pulse (method 17, 18, 19, 20, 21, 22, 23, 24, 27, 28),
Homing on index pulse (method 33, 34),

Homing on current position (method 35, 37)

Absolute position detection/external limit switch/software position limit/

function for positioning to the home, etc.

Notes: 1. For the servo amplifier firmware version compatible with the methods of No. 9, 10, 13, 14, 17, 18, refer to "MR-JET User's Manual".

Point table mode (pt)

JOG operation mode (jg) |JOG operation

Function on positioning operation
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Servo Amplifiers

Positioning Function: Point Table Method

Absolute value command method: travels to a specified address (absolute value) with reference to the home position

suoneoloads
uowwon

ltem Setting range Description
Specify a point table in which a target position, servo motor speed, acceleration/
Point table No. 1to 255 deceleration, acceleration time constant/deceleration time constant, dwell,

auxiliary function, and M code will be set.

Set a travel distance.
(1) When using as absolute position command method
Set a target address (absolute value).
(2) When using as relative position command method
Set a travel distance. Reverse rotation command is applied with a minus sign.

. -2147483.648 to 2147483.647 [mm]

Target position M) 1.214748.3648 to 214748.3647 [inch|

(position data) -360.000 to 360.000 [degree]
-2147483648 to 2147483647 [pulse]

o8
o 2
20
()]
5%
8
3

0 to maximum speed [r/min]

Servo motor speed 0 to 2147483.647 [mm/s]

(Note 2) 0 to 214748.3647 [inch/s] Set a command speed for the servo motor in positioning. ®
0 to 2147483.647 [degree/s] 2
0 to 2147483647 [pulse/s] ;
0 to 2147483.647 [mm/s?] ) 3
PesalEmEiten 0 to 214748.3647 [inch/s?] Set an acceleration for the servo motor to reach the set speed. =
0to 2147483.647 [degree/s?] (Acceleration time [s] = Servo motor speed/Acceleration) g'

0to 2147483647 [pulse/s?]
Acceleration time 0 to 20000 [ms]

Set a time period for the servo motor to reach the rated speed.

constant 3
0to 2147483.647 [mm/s?] . =y
Deceleration 0 to 214748.3647 [inch/s?] Set a deceleration for the servo motor to decelerate from the set speed to a g j)
0 to 2147483.647 [degree/s?] stop. (Deceleration time [s] = Servo motor speed/Deceleration) Z o)
0 to 2147483647 [pulse/s?] s
Deceleration time Set a time period for the servo motor to decelerate from the set speed to a
constant 0 to 20000 [ms] stop.
Set a dwell. =
When the dwell is set, the position command for the next point table will be e
started after the position command for the selected point table is completed ol E
Dwell 0 to 20000 [ms] and the set dwell is passed. 3 w
The dwell is disabled when the auxiliary function is set to 0 or 2. s

Continuous operation is enabled when the auxiliary function is setto 1, 3, 8, 9,
10, or 11 and the dwell is set to 0.

Set auxiliary function.
(1) When using the point table with the absolute position command method
0: Automatic operation for a selected point table is performed.
1: Automatic continuous operation is performed without a stop to the next
point table.
8: Automatic continuous operation is performed without a stop to the point
table selected at startup.
9: Automatic continuous operation of the point table No. 1 is performed
Auxiliary function 0to3,8to 11 without a stop.

juswdinbg
[esayduad/suondo

(2) When using the point table with the relative position command method C
2: Automatic operation for a selected point table is performed. (%)
3: Automatic continuous operation is performed without a stop to the next §
point table. @
10: Automatic continuous operation for a point table selected at startup is @
performed.
11: Automatic continuous operation of the point table No. 1 is performed
without a stop. 5
M code 0 to 255 Set a code to be outputted when the positioning is complete. g_
Notes: 1. Change the unit to mm/inch/degree/pulse with [Pr. PTO1]. S
2. The speed unit is r/min for the rotary servo motors and mm/s for the linear servo motors. E
7]
Example of setting point table data
Point table example
o
o Servo motor Acceleration Deceleration - )
Point table No. (Taégﬁito’?,ogg'tg? speed time constant time constant I[?I:\g]all Q‘;’g{:g:‘y M code §
P [r/min] [ms] [ms] &
1 1000 2000 200 200 0 1 1 2
2 2000 1600 100 100 0 0 2
255 3000 3000 100 100 0 2 99 @
C
Operation §
Speed -+
2000 [~ ------- \
1600 |- — - — - - - - 41
I
Point table No. 1 : Point table No. 2
Position address 0 10300 20300
Start signal ﬁ
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Servo Amplifiers

Restrictions

The restrictions on the communication cycle for the functions in the list are as follows.

Communication Cycle

Category Function Communication cycle (minimum)
Profile position mode (pp) 250 us
Profile velocity mode (pv) 250 us
Control mod
ontrol mode Profile torque mode (iq) 250 ps

Positioning mode (point table method) 250 ps




Rotary Servo Motors
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Rotary Servo Motors

Model Designation (Note )

@®HG-KNS series (low inertia, small capacity)

HG-KNS13BJ

»Symbol | Oil seal Noted)

J Installed Note 2)

None None

Symbol |Electromagnetic brake
None None

B Installed

Symbol |Rated speed [r/min]
3 3000

Symbol |Rated output [kW]

1 0.1

2 0.2

4 0.4

7 0.75

@®HG-SNS series (medium inertia, medium capacity)

HG-SNS52BJ

Symbol |Shaft shape
None Standard (straight shaft)
D D-cut shaft
K Keyed shaft
(with a key)
Symbol |Shaft shape
None Standard (straight shaft)
K Keyed shaft

(without a key)

_|_
»Symbol | Oil seal Nete4)
J Installed MNeote 2
None None
Symbol |Electromagnetic brake
None None
B Installed
Symbol |Rated speed [r/min]
2 2000
Symbol |Rated output [kW]
5 0.5
10 1.0
15 1.5
20 2.0
30 3.0

Notes: 1. This section describes what each symbol in a model name indicates. Some combinations of symbols are not available.
2. An oil seal is installed as a standard for all servo motors.
3. The dimensions of this series vary depending on whether or not an oil seal is installed. Refer to the dimensions for details.

4. The dimensions of this series are the same regardless of whether or not an oil seal is installed.
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Rotary Servo Motors

HG-KNS Series (Low Inertia, Small capacity) Specifications

()
©
Flange size [mm] |40 x 40 60 x 60 80 x 80 g 53?
Rotary servo motor model HG-KNS|13J 23J 43J 73J §_ 3
Continuous Rated output [kwW]|0.1 0.2 0.4 0.75 s
running duty
(Note 4) Rated torque Ne [N-m]|0.32 0.64 1.3 2.4
Maximum torque [N-m]|0.95 1.9 3.8 7.2 o %
<
Rated speed (Note 4) [r/min]| 3000 = 8)
Maximum speed (Note 4) [r/min]|6000 % )
: o]
RIS . 12.9 18.0 43.2 445 3
continuous electromagnetic brake
rated torque ) olectromagnetic brake  |12.0 16.4 40.8 41.0 ¢
[kW/s] S
Rated current [A]|0.8 1.3 2.6 4.8 5
Maximum current [A]|2.4 3.9 7.8 14 =l
- Z
enemier e 0.0783 0.225 0.375 1.28 3
inertia J electromagnetic brake
[x 10* kg'm?]  |With electromagnetic brake |0.0843 0.247 0.397 1.39 -
Recommended load to motor inertia ratio ™V |15 times or less (Note 6) g-
. Absolute/incremental 22-bit encoder (battery backup type) MNote 5) <
S PRI ERSE CECE T (resolution: 4,194,304 pulses/rev) %
Type Permanent magnet synchronous motor 5
Oil seal Installed (Servo motors without an oil seal are available.)
Electromagnetic brake None (Servo motors with an electromagnetic brake are available.) [
>3
Thermistor None =8
Insulation class 130 (B) g ®
Structure Totally enclosed, natural cooling (IP rating: IP65) (Note2) g
Vibration resistance ™ [m/s?]| X: 49, Y: 49
Vibration rank V10 9o
Permissible load L [mm] |25 30 30 40 I g
ermissible loa : S &
T U
for the shaft 2 Radial [N]|88 245 245 392 5
Thrust [N]|59 98 98 147 ScH
[0}
Without o
'(\\Au?tiscfill(z]eal) electromagnetic brake 0.57 0.98 15 3.0
With electromagnetic brake |0.77 1.4 1.9 4.0 -
- <
Without (%)
?ﬁii“:%lw - electromagnetic brake 0.54 0.91 1.4 28 §
Mh With electromagnetic brake |0.74 1.3 1.8 3.8 3
Notes: 1. Contact your local sales office if the load to motor inertia ratio exceeds the value in the table.
2. The shaft-through portion is excluded. Refer to the asterisk 4 of "Annotations for Rotary Servo Motor Specifications" on p. 4-14 in this catalog for the shaft-through
portion.
3. When unbalanced torque is generated, such as in a vertical lift machine, keep the unbalanced torque of the machine under 70 % of the servo motor rated torque. 'an
4. The continuous running duty and the speed are not guaranteed when the power supply voltage is dropped. 2
5. A battery is required when configuring an absolute position detection system. Q
6. For HG-KNS13J or HG-KNS23J, the recommended load to motor inertia ratio is for operating the servo motor at the rated speed. If operating the servo motor at a speed [
exceeding the rated speed, check the need for a regenerative option with the drive system sizing software Motorizer. @
Refer to "Annotations for Rotary Servo Motor Specifications" on p. 4-14 in this catalog for details about asterisks 1 to 3.
D
. g . @
Electromagnetic Brake Specifications Note ) 3
Model HG-KNS|13BJ 23BJ 43BJ 73BJ S
Type Spring actuated type safety brake ¢
Rated voltage 24 V DC (-10 % to 0 %)
Power consumption [W] at 20 °C|6.3 7.9 7.9 10
: - (9]
Electromagnetic brake static . . . ) =
friction torque [N°m]|0.32 or higher 1.3 or higher 1.3 or higher 2.4 or higher %
Permissible braking |Per braking [J]/5.6 22 22 64 =
work Per hour [J]|56 220 220 640
Electromagnetic E‘r:;":er ofbraking 5509 20000 20000 20000
ke life (Note 2)
brake life Work per braking  [J]|5.6 22 22 64

Notes: 1. The electromagnetic brake is for holding. It cannot be used for deceleration applications.
2. Brake gap is not adjustable. Electromagnetic brake life is defined as the time period until readjustment is needed.
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Rotary Servo Motors

HG-KNS Series Torque Characteristics (Note )

m : For 3-phase 200 V AC
====:For 1-phase 230 VAC

1.0 20
Short-duration Short-duration
_. 0.75 Frunning range 1.5 | running range
€ E
z z ‘
0.5
%')_ aé— 1.0
Q ©
025 I Gontinuous 05 = Continuous
running range running range
| | | |
1000 2000 3000 4000 5000 6000

: 1000 2000 3000 4000 5000 6000
Speed [r/min] Speed [r/min]

4.0 8.0
Short-duration Short-duration
_. 3.0r running range 6.0 I running range
£ E
3 | S|
© 20 o 40
z 5
(=] =
= S 5
1.0 " Continuous 20 F continuous
running range running range
| | | |
1000 2000 3000 4000 5000 6000 1000 2000 3000 4000 5000 6000
Speed [r/min] Speed [r/min]
Notes:

1. Torque drops when the power supply voltage is below the specified value.
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Rotary Servo Motors

HG-KNS Series Dimensions (Note 4,5)
HG-KNS13(B)J

Power connector

2
o O
Q. o
S
53
23
o S
=)
(2]

2-04.5 mounting hole 0
Use hexagonal cap Pin No. Slgnal
head bolts. name
89 (129.6) (Note 3) 25 1 E
043 5| 25 2 U o %
21.5 3 \Y S g
w =
, = 4 s o
| rake connector Ve G &
/ g Signal @ cgb
o3 Pin No.
\ - H - — =4 —— 3 name
o
a R ! o ®
Ty ! © - 2 B2 @
2| 8 Oilseal © N 2
< T I L [ o
o v T
2| [FE BT e EnE R >
i 4 [ G D 17 I ) S B 7 1 o S O N N VA (N =
PR —
=
3.7 4.9 -0co @
7]
224 18.6
47.8
Electromagnetic brake connector (Note 2) (Note 2) F’BWErﬁanecior :OU
When the cables are led out in the opposite direction of the load side <
(2]
[0}
3
<
o
"
""" C
=
(Note 2)
2 e
S o
53
o
[Unit: mm] o
mo
a >
HG-KNS13(B) 22
Power connector 3 @
Signal g5
. ignal =
. Pin No. 9 g
2-04.5 mounting hole name o
Use hexagonal cap 1 E =2
head bolts.
82.4 (123) (Note 3) 25 2 U
20.5 20.7 5] 25 3 \ —
<
215 4 w (%)
i rake connector Nete ) §
=
~ ( ’ Signal D
N Pin No. 9 @
g name
-t —— | g 1 B1
| ! ‘ g ° 2 B2
« b g
o5 BV
2 E:‘ F H 3 - 3
Z | & o
Q ) i n S
& \ oot CEHREE YRR R Q
—————— [
Encoder ~ =
connector @
13.7 4.9 — |l1os9
27.4 1.7 21.7 18.6 275
58.8 (Note 2) 39.8
Electromagnetic brake connector (Note 2) ( 2) Power connector g
o
When the cables are led out in the opposite direction of the load side %’
=
o
>
»
4
(Note 2) ko]
(Note 2) S
o
=
[Unit: mm]

The electromagnetic brake terminals do not have polarity.

Only for the models with an electromagnetic brake.

The dimensions in brackets are for the models with an electromagnetic brake.

Use a friction coupling to fasten a load.

The actual dimensions may be up to 3 mm larger than those shown in the drawing because of shifting and variance of parts that occur during the assembly and manufacture
of the rotary servo motors. The dimensions and tolerances shown are applicable at a temperature of 20 °C and may vary depending on the ambient temperature. Design the
machine to allow for sufficient space. 4.5

Notes:

S



Rotary Servo Motors

HG-KNS Series Dimensions (Note 4. 5)
HG-KNS23(B)J, HG-KNS43(B)J

Power connector

L 30 060 Pin No. Signal
name
71,3 4-05.8 mounting hole
Use hexagonal cap 1 E
26 head bolts. > U
3 \
4 w
rake connector Nete 1)
Pin No. |92l
name
1 B1
2 B2
Variable dimensions
Model (Note 3)
L KL
28.4 14 21.7 88
HG-KNS23(B)J 1248 45.6
60 (Note 2) (124.8)
109.7
Electromagnetic brake connector (Note 2) HG-KNS43(B)J (146.5) 67.3

|
|-

IS
(Note 2)
[Unit: mm]
HG-KNS23(B), HG-KNS43(B)
Power connector
PinNo. |Si9na!
L 30 60 name
| 7], 8 4-05.8 mounting hole 1 E
\ =T Use hexagonal cap 2 V]
\ 26 head bolts.
— 1 3 v
717 d 4 W
i rake connector Note 1)
) 4 , PinNo. | S9nal
T B e e H il B R I name
e}
| 1° 2 1 B1
5 % b ] =§ = 2 B2
e . ) \\ ) A
l.l.?.uw-—” i /—N‘a Sgr?gector
= A — Variable dimensions
13.\7 10 10.9 i Model (Note 3)
8.4 11.8 217 L KL
57.8 (Note 2) HG-KNS23(B) (7161'2 o |24
Electromagnetic brake connector (Note 2) ower connector 98 3-
. L . HG-KNS43(B) . 58.1
11 ‘ When the cables are led out in the opposite direction of the load side (185.1)
I a -
| ¥
oy 3
Qﬁ!”l if
0
[Unit: mm]

Notes: 1. The electromagnetic brake terminals do not have polarity.

. Only for the models with an electromagnetic brake.

. The dimensions in brackets are for the models with an electromagnetic brake.

. Use a friction coupling to fasten a load.

The actual dimensions may be up to 3 mm larger than those shown in the drawing because of shifting and variance of parts that occur during the assembly and manufacture
of the rotary servo motors. The dimensions and tolerances shown are applicable at a temperature of 20 °C and may vary depending on the ambient temperature. Design the
machine to allow for sufficient space.

[SIFSEAN IS
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Rotary Servo Motors

HG-KNS Series Dimensions (Note 4,5)
HG-KNS73(B)J

Power connector

suoneoloadg
uowwon

4-06.6 mounting hole q
Use hexagonal cap Pin No Signal
head bolts. " |name
122.2 (162.5) (Néte 8) 40 080 1 E
(7]
8/ 3 2 U oo
36 3 \Y o <
L =)
o8y U o 50
‘ rake connector (Nete o G
& q Sl » ®
/ | \ ign
PinNo. |>9" 3
name
L I | R S s W | —
1 B1
(7]
\ I / : o 2 B2 @
& & o3 <
' > (o]
] Oil seal s >
3
A =
(0]
. . 7]
217 ‘1&6\\
65.3 (Note 2) e ——| Byl
' \ o
Power connector §
<
When the cables are led out in the opposite direction of the load side wn
@
<
o
[
=
g, g
(7]
» ©
(Note 2) 2
o
[Unit: mm] _g
mo
a >
HG-KNS73(B g 3
- ( ) S T
Power connector 3 @
Signal 335
. ignal =
Pin No. na?’n c_‘:nr
4-06.6 mounting hole L L
Use hexagonal cap 1 E
head bolts.
112 (152.3) (Note 3, - 40o : 2 v
- 8 \ =
4 W wn
rake connector (Note 1) §
=
: ignal @
Pin No. Sig @
name
1 B1
L 2 B2
o
IS}
' g
g S
[
Encoder @,
connector i
10.7 J 9.5
11.8 21.7 18.6 T
63.1 (Note 2) \ 69.6 o
Electromagnetic brgke connector (Note 2) Power connector ?:)
=
u When the cables are led out in the opposite direction of the load side g
»
v
- (7]
c
ko]
°
o
=
(Note 2)
[Unit: mm]
Notes: The electromagnetic brake terminals do not have polarity.

Only for the models with an electromagnetic brake.

The dimensions in brackets are for the models with an electromagnetic brake.

Use a friction coupling to fasten a load.

The actual dimensions may be up to 3 mm larger than those shown in the drawing because of shifting and variance of parts that occur during the assembly and manufacture
of the rotary servo motors. The dimensions and tolerances shown are applicable at a temperature of 20 °C and may vary depending on the ambient temperature. Design the
machine to allow for sufficient space. 4.7
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Rotary Servo Motors

HG-KNS Series with Special Shaft Dimensions

Servo motors with the following specifications are also available.

D: D-cut shaft (Note 1) 25
Q1
Model Variable dimensions L
Q1 Q2 - | Q2
HG-KNS13JD 21.5 20.5 ) b
083000
[Unit: mm]
K: Keyed shaft (with a double round-ended key) Note 1)
R
Variable dimensions Q
Model T s R |a [w Jak |aL [u v
M4 |
HG-KNS23JK 0 . EE— a  la
HG-KNS43JK 5 14 50n 30 |26 |5 20 |3 3 Screw depth: < U
15 L2 2
M5 - - — 1 :‘\: )
HG-KNS73JK 6 19805 |40 |36 |6 25 |5 3.5 |Screw depth: — [
20 A TN
_| A-A
[Unit: mm]

Notes: 1. Do not use a servo motor with a D-cut shaft or a keyed shaft for frequent start/stop applications as this may cause the damage to the shaft.
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Rotary Servo Motors

HG-SNS Series (Medium Inertia, Medium Capacity) Specifications

()
©
Flange size [mm]|130 x 130 176 x 176 g 53?
Rotary servo motor model HG-SNS |52J 102J 152J 202J 302J § 3
Continuous  |Rated output [kW]|0.5 1.0 15 2.0 3.0 s
running duty
(Note 4) Rated torque Note 3) [N-m]|2.39 4.77 7.16 9.55 14.3
Maximum torque [Nem]|7.16 14.3 21.5 28.6 42.9 o %
Rated speed MNote 4) [r/min]|2000 2 5)
Maximum speed (Note 4) [r/min]|3000 2500 % )
B ®
Powgr rate at Without electromagnetic brake|7.85 19.7 32.1 19.5 26.1 3
continuous
rated torque o, o1ctromagnetic brake  [6.01 16.5 28.2 16.1 23.3 &
[kW/s] S
Rated current [A]|2.9 5.6 9.4 9.6 11 5
Maximum current [A]]9.0 17 29 31 33 =
Momentof |without electromagnetic brake|7.26 11.6 16.0 46.8 78.6 2
inertia J
[x 104 kg-m?] |With electromagnetic brake 9.48 13.8 18.2 56.5 88.2
53]
Recommended load to motor inertia ratio ¢ " |15 times or less g.
- Absolute/incremental 22-bit encoder (battery backup type) Note %) <
SRR R CREE T (resolution: 4,194,304 pulses/rev) %
Type Permanent magnet synchronous motor s
Oil seal Installed (Servo motors without an oil seal are available.)
Electromagnetic brake None (Servo motors with an electromagnetic brake are available.) [
>3
Thermistor None =8
Insulation class 155 (F) g ®
Structure Totally enclosed, natural cooling (IP rating: IP67) (Note2) g
Vibration resistance ™ [m/s?]|X: 24.5, Y: 24.5 ‘X: 24.5,Y: 49
Vibration rank V107 o
Permissible  |L [mm]|55 55 55 79 79 g S
load for the Radial [N]|980 980 980 2058 2058 g c?
shaft™ Thrust [N]|490 490 490 980 980 =
[0}
Mass [kg] Without electromagnetic brake 4.8 6.2 7.3 11 16 =
(with/without
oil seal) With electromagnetic brake 6.7 8.2 9.3 17 22
=
Notes: 1. Contact your local sales office if the load to motor inertia ratio exceeds the value in the table. 5)
2. The shaft-through portion is excluded. Refer to the asterisk 4 of "Annotations for Rotary Servo Motor Specifications" on p. 4-14 in this catalog for the shaft-through 3
portion. =
3. When unbalanced torque is generated, such as in a vertical lift machine, keep the unbalanced torque of the machine under 70 % of the servo motor rated torque. &
4. The continuous running duty and the speed are not guaranteed when the power supply voltage is dropped.
5. A battery is required when configuring an absolute position detection system.
Refer to "Annotations for Rotary Servo Motor Specifications" on p. 4-14 in this catalog for details about asterisks 1 to 3. Y
o
g
Electromagnetic Brake Specifications Note 1) (:.;’
Model HG-SNS |52BJ ‘1OZBJ 152BJ 202BJ 302BJ -
Type Spring actuated type safety brake
Rated voltage 24V DC (-10 % to 0 %) %3
Power consumption [W] at 20 °C|20 20 20 34 34 3
. - =3
E!ec?tromagnetlc OB [N-m]|8.5 or higher 8.5 or higher 8.5 or higher 44.0 or higher 44.0 or higher S
friction torque 2
Permissible braking |Per braking [J]|400 400 400 4500 4500
work Per hour [J]/4000 4000 4000 45000 45000
Electromagnetic E';;": erofbraking 5,400 20000 20000 20000 20000 2
ke life (Note 2) - °
LGS Work per braking  [J]/200 200 200 1000 1000 S

Notes: 1. The electromagnetic brake is for holding. It cannot be used for deceleration applications.
2. Brake gap is not adjustable. Electromagnetic brake life is defined as the time period until readjustment is needed.
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Rotary Servo Motors

HG-SNS Series Torque Characteristics Note )

: For 3-phase 200 V AC
====:For 1-phase 230 V AC

HG-SNS52J HG-SNS102J HG-SNS152J

° 10 ’----‘----\-\s 2 »----L__-L\
- ion S, : =
— [rm——— . rsu:%ritngu:r:gg Sy = Short-duration s
[3 € 5 running range
> 6 | Short-duration 5\f = 10 ! Z 16f grange__ |
o i § b =
running r:
° g range g 3
g ‘ =2 <3
S sl ‘ 2 5 emm———— P8 e
TEEmE——.. Continuous | ey o St
Continuous ‘ Sy running range Cont_lnuous ‘ -
running range | A o runnu?g rang‘e
1000 2000 3000

1000 2000 3000

1000 2000 3000
Speed [r/min] Speed [r/min]

Speed [r/min]

HG-SNS202J HG-SNS302J

30

SN 45 :
\
e
T A E
Z 2 VShorlt-duratlon 7\; 2 30 o
Y running range o Short-duration
3 % running range
[ T S L 2 15 —
N S
Continuous ‘ =5 Continuous
runnircg range running range
1 0 i
1000 2000 3000 1000 2000 2500
Speed [r/min] Speed [r/min]
Notes:

1. Torque drops when the power supply voltage is below the specified value.
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HG-SNS Series Dimensions (Note 1,5, 7)

Rotary Servo Motors

(9]
°
o O
HG-SNS52(B)J, HG-SNS102(B)J, HG-SNS152(B)J 8§
=
=
=2
4-09 mounting hole 8 =
Use hexagonal cap 7]
head bolts.
L 55 0130
38.2 (43.5) 12 3 @
450 @
(Note 4) 50 S o
e
© SR
E (Note 3) ] . 4 jo] T = ?{
o2 @ @
0 3 2 5 Q‘Q‘;”@) 3
o |
NN S A 77ﬂ> E g @ ) o
(Note 3) = @ 6;6‘7 o
o @ N A : 9 <
2|38 Qil seal © @ @ © o
2 In| 2 >
> S L 1ot ‘ joi ) o 3
2 / a_y ‘ @ | 8 =L
: 1 i o}
13 w
Encoder connector / <=
CMV1-R10P 59 | (Note 3)
(Note 3)
29 Electromagnetic brake connector (Note 3) 209 13.5|_ :OU
Note 3) CMVi-R2P KL 58 5}
>
Power connector -
MS3102A18-10P @
2
o
Main key
Position mark Variable dimensions Note 4
Model
L KL [
=J
Electromagnetic brake (Note 2) HG-SNS52(B)J 118.5 (153) 57.8 § g
Electromagnetic brake connector Power connector HG'SNS102(B)J 132.5 (167) 71.8 9( %
Servo motor flange direction —  Servo motor flange direction— HG-SNS152(B)J 146.5 (1 81) 85.8 L) g
[Unit: mm]
(@)
=
HG-SNS202(B)J, HG-SNS302(B)J ms
c 2
R
4-013.5 mounting hole [©] %
Use hexagonal cap 2 >
head bolts. e
L
L 79 0176
38.5 (45.5) 18 3
(Note 4) 75
° -
A s
(Note 6) || __| o
| g s
(Note 3) o
i O 8
N AN R Y| =
b
= @ =
Z 3 \Oil seal © )
2 (Note 3] o
=Y o =
5 o
8 (N‘me 9 (Note 6) [ 3 Q
o
‘ Encoder connector 2
‘E ! j CMV1-R10P T ‘ (Note 3)
ﬁ)l Electromagnetic brake connector (Note 3) 248 82 o
(Note CMVi-R2P KL &
Power connector 8
MS3102A22-22P =
w E g
Main key o 5 @
Position mark —
)
@ =9© R A :
v U Variable dimensions (Note 4
Model @
Electromagnetic brake connector Power connector L KL °
Servo motor flange direction —  Servo motor flange direction — -8
HG-SNS202(B)J 138.5 (188) 74.8 3
HG-SNS302(B)J 162.5 (212) 98.8

[Unit: mm]

Notes:
The electromagnetic brake terminals do not have polarity.
Only for the models with an electromagnetic brake.

Use a friction coupling to fasten a load.
HG-SNS302(B)J has screw holes (M8) for eyebolts.

The dimensions in brackets are for the models with an electromagnetic brake.

Dimensions of the HG-SNS series are the same regardless of whether or not an oil seal is installed.

NO Ok 0N

The actual dimensions may be up to 3 mm larger than those shown in the drawing because of shifting and variance of parts that occur during the assembly and manufacture
of the rotary servo motors. The dimensions and tolerances shown are applicable at a temperature of 20 °C and may vary depending on the ambient temperature. Design the
machine to allow for sufficient space. 4-11



Rotary Servo Motors

HG-SNS Series with Special Shaft Dimensions

Servo motors with the following specifications are also available.

K: Keyed shaft (without a key) Note 1. 2) R
Q
Model Variable dimensions W
S R Q W QK |QL |U r Y
HG-SNS52JK — E
HG-SNS102JK 245015 55 50 83903 36 5 4792 4 M8
HG-SNS152JK Screw depth:
HG-SNS202JK L0010 o 02 20
HG-SNS302JK 35% 79 75 100,036 55 5 5% 5
Notes: 1. Do not use a servo motor with a keyed shaft for frequent start/stop applications as this may
cause the damage to the shaft.
2. The servo motor is supplied without a key. The user needs to prepare a key. M

[Unit: mm]



Rotary Servo Motors

Power Supply Capacity

Power supply

Rotary servo motor Servo amplifier capacity [KVA] Mote )

suoneoloadg
uowwon

HG-KNS13J MR-JET-10G_ |0.3
HG-KNS23J MR-JET-20G_ |0.5
IS HG-KNS43J MR-JET-40G_ |0.9
HG-KNS73J MR-JET-70G_ |1.3 of
HG-SNS52J  |MR-JET-70G_ 1.0 R
HG-SNS102J |MR-JET-100G_ |1.7 =14
HG-SNS HG-SNS152) |MR-JET-200G_ |2.5 7 g
HG-SNS202J |MR-JET-200G_ |3.5
HG-SNS302J |MR-JET-300G_ |4.8 @
Notes: 1. The power supply capacity varies depending on the power supply 3
impedance. (JD>
3
(—iﬁ
w

0
2
Q
S
<
w
@
S
<
o

SIOION
OAJSS Jeaur]

suonneodal SI7 10npol sall wawdinb3
! . 1Senpold WSAT [esayduad/suondo

uyoddng
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Rotary Servo Motors

Annotations for Rotary Servo Motor Specifications

*1. The vibration direction is shown in the diagram below. The numerical value indicates the maximum value of the component (commonly the bracket in the opposite direction
of the load side).
Fretting tends to occur on the bearing when the servo motor stops. Thus, maintain vibration level at approximately one-half of the allowable value.

Servo motor

e

2

*2. Refer to the diagram below for the permissible load for the shaft. Ensure that loads applied on the shaft do not exceed the values specified in the table. The values in the
table are applicable when each load is applied singly.

L
7 1 Radial load

L: Distance between the flange mounting surface and the center of load

Thrust load

*3. V10 indicates that the amplitude of the servo motor itself is 10 ym or less. The following shows mounting orientation and measuring position of the servo motor during the
measurement:

Servo motor

Measuring position
Top

Bottom

*4. Refer to the diagram below for the shaft-through portion.
Shaft-through portion




Linear Servo Motors
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Linear Servo Motors

Model Designation (Note )

@®LM-HS3 series

LM-H3P2A-0

LM-H3 S

Notes:

7TT(

Primary side: coil)

Symbol

Linear servo motor model

BSS0

LM-H3P2A-07P

CSSso

LM-H3P3A-12P

LM-H3P3B-24P

LM-H3P3C-36P

LM-H3P3D-48P

ASSO

LM-H3P7A-24P

LM-H3P7B-48P

LM-H3P7C-72P

Symbol |Maximum speed [m/s]
P 3.0

Symbol |Continuous thrust [N]
07 70

12 120

24 240

36 360

48 480

72 720

—eSymbol |Length (nominal) [mm]

A 128

B 224

C 320

D 416

Symbol |Width (nominal) [mm]
2 50

3 65

7 100

20-

—— Primary side (coil)

(Secondary side: magnet)

Symbol

Linear servo motor model

BSSO

LM-H3S20-288

LM-H3S20-384

LM-H3520-480

LM-H3S20-768

CSSso

LM-H3S30-288

LM-H3S30-384

LM-H3S30-480

LM-H3S30-768

Symbol |Length (nominal) [mm]
288 288
384 384
480 480
768 768

288 - T

Symbol |Width (nominal) [mm]
2 42

3 60

7 95

—— Secondary side (magnet)

1. This section describes what each symbol in a model name indicates. Some combinations of symbols are not available.

ASSO

LM-H3S70-288

LM-H3S70-384

LM-H3S70-480

LM-H3S70-768




Linear Servo Motors

Model Designation (Note )
O®LM-AJ series

LM-AJP1B-0

suoneoloadg
uowwon

Primary side: coil)

7K-_
—‘7 T Symbol |Linear servo motor model & @

Symbol |Maximum speed [m/s] LV-AJP1B-07K % g
> o LM-AJP1D-14K So
LM-AJP2B-12S gz

N 25 LM-AJP2D-23T 3

R 35 IS0 I M-AJPaB-17N ”

S 4.0 LM-AJP3D-35R g

T 5.0 LM-AJP4B-22M S

K 6.5 LM-AJP4D-45N E]

Symbol |Continuous thrust [N] 2

LeSymbol |Length (nominal) [mm] | |97 68.1

B 96 12 117.0 2
D 176 14 136.2 = g
17 1745 g o

22 223.4 ° 3
Symbol |Width (nominal) [mm] 23 234.0 °

1 50 35 348.9

2 75 45 446.8 C
3 100 8
4 125 ®
5

— (Primary side: coil)

LM-AJS10-080- (Secondary side: magnet)

(@]
el
="
m o
Qo >
5 5
3 @
o =
5 O
-
[0}
@
L

T Symbol |Linear servo motor model
LM-AJS10-080 =
LM-AJS10-200 CéJ
LM-AJS10-400 =
LM-AJS20-080 @
Symbol |Length (nominal) [mm] LM-AJS20-200
LM-AJS20-400
080 80 JSS0 VA -
200 200 -AJS30-080 g
L {Svmbol TWidth inal 400 400 LM-AJS30-200 S
1ym 0 50| (nominal) [mm] LM-AJS30-400 =
> 75 LM-AJS40-080 -
3 100 LM-AJS40-200
n 195 LM-AJS40-400 g
(¢}
—— (Secondary side: magnet) 2
g.
2
Notes: 1. This section describes what each symbol in a model name indicates. Some combinations of symbols are not available. 3
o
=1



Linear Servo Motors

LM-H3 Series Specifications

Linear servo motor model P3A-12P- |P3B-24P- |P3C-36P- |P3D-48P- |P7A-24P- |P7B-48P- |P7C-72P-

Primary side (coil) LM-H3P2A07P-BSSO |o5g)  |csso |csso |CSSO |ASSO  |ASSO  |ASSO
S20-288-BSS0 | S30-288-CSS0O S70-288-ASS0

Linear servo.motor model LM-H3 S20-384-BSS0 | S30-384-CSS0O S70-384-ASS0

Secondary side (magnet) S20-480-BSS0 | S30-480-CSS0O S70-480-ASS0
S20-768-BSS0 | S30-768-CSS0O S70-768-ASS0

Cooling method Natural cooling

Thrust Continuous Nete2) [N]|70 120 240 360 480 240 480 720

Maximum [N]{175 300 600 900 1200 600 1200 1800

Maximum speed Nete 1) [m/s]|3.0

Magnetic attraction force [N]|630 1100 2200 3300 4400 2200 4400 6600

Rated current [A]|1.8 1.7 3.4 5.1 6.8 3.4 6.8 10.2

Maximum current [A]|5.8 5.0 9.9 14.9 19.8 9.6 19.1 28.6

Recommended load to motor mass ratio ™¢3)| 35 times or less

Type Permanent magnet synchronous motor

Thermistor Built-in

Insulation class 155 (F)

Structure Open (IP rating: IP00)

Vibration resistance [m/s?]49

Primary side (coil) [kg](0.9 1.3 ‘2.3 3.3 43 2.2 3.9 5.6

288 mm/pc: 0.7 {288 mm/pc: 1.0 288 mm/pc: 2.8

Mass 384 mm/pc: 0.9 |384 mm/pc: 1.4 384 mm/pc: 3.7

Secondary side (magnet) [kg]

480 mm/pc: 1.1
768 mm/pc: 1.8

480 mm/pc: 1.7
768 mm/pc: 2.7

480 mm/pc: 4.7
768 mm/pc: 7.4

Notes:

2. Use the linear servo motor at 70 % or less of the effective load ratio when it is in the servo lock state or in a small reciprocating motion.
3. This is the ratio of the load to the linear servo motor primary side mass. Contact your local sales office if the load to motor mass ratio exceeds the value in the table.

5-4

1. The maximum speed of the linear servo motor or the rated speed of the linear encoder, whichever is smaller, is the upper limit of the linear servo motor speed.



LM-H3 Series Thrust Characteristics

LM-H3P2A-07P-BSS0 (Ve 1.2.9

175 pmmm g \\
= 140 kShor}t—duration\\
£ running range [
k7] \
3 \
< AN
= 70

T N
: ; N
Continuous running range |

1 2 3
Speed [m/s]

LM-H3P3C-36P-CSS0 (ore 1.2.9

AY
720 WShorlt-duration\
runnlnj range M

Thrust [N]

! )
Continuous running range \,|

1 2 3
Speed [m/s]

LM-H3P7B-48P-ASS0 (Ve 1.2.9

1200 [ \\
= 960 |_Short-duration"s
= running range [+
3 kS
c AY
= 480 + A
Continuous running range®,
A
0 1 2 3
Speed [m/s]
Notes: 1. : For 3-phase 200 V AC.

2. ====:For 1-phase 200 V AC.

LM-H3P3A-12P-CSS0 (et 2.9

300 p=mm=fmm -

_ 240 L Short-duration®|

Z running range M

b7 AY

2 N
£ 120 b

o )
Continuous running range N

1 2 3
Speed [m/s]

LM-H3P3D-48P-CSS0 (ot 1.2.3)

1200 frmmmm e

,Short-duration\\
running range AN

96

o

N
AY
\

Thrust [N]

IS
©
[}

N ™ N ﬁ\
Continuous running range’ \

N

1 2 3
Speed [m/s]

LM-H3P7C-72P-ASS0 (ot 1.2.3)

1800 e

\
,Shon-duration\
running range N\

N

S
N
o

»
A
A

Thrust [N]

]
n
o

+ <
Continuous running range™
A
A

1 2 3
Speed [m/s]

3. Thrust drops when the power supply voltage is below the specified value.

Linear Servo Motors

LM-H3P3B-24P-CSS0 (e 1.2.9

600 p=mm=tf=— -
— 480 kShor_t—duration\\
Z running range [
1] \
] AN
F 240 - 3
Continuous running range A
0 1 2 3
Speed [m/s]

LM-H3P7A-24P-ASS0 (Ve 1.2,

600 [ g AN
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% \
] \
.E \
F 240 - A5
Continuous running range |
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Speed [m/s]
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Linear Servo Motors

LM-AJ Series Specifications

Lir_1ear servo moFor model LM-AJ P1B- P1D- P2B- P2D- P3B- P3D- P4B- P4D-
Primary side (coil) 07K-JSSO0 |14K-JSSO |12S-JSSO |23T-JSSO |17N-JSSO0 |35R-JSS0 |22M-JSS0 |45N-JSSO
Linear servo motor model S10-080-JSS0 S20-080-JSS0 S30-080-JSS0 S40-080-JSS0
Secondary side (magnet) LM-AJ|S10-200-JSS0O S20-200-JSS0 S30-200-JSS0 S40-200-JSS0
S10-400-JSS0 S20-400-JSS0 S30-400-JSS0O S40-400-JSS0
Cooling method Natural cooling
Thrust Continuous (Nete?) [N]|68.1 136.2 117.0 234.0 174.5 348.9 223.4 446.8
Maximum [N]|214.7 429.4 369.0 738.1 550.2 1100.4 704.5 1409.1
Maximum speed (Nete [m/s]|6.5 4.0 5.0 2.5 3.5 2.0 25
Magnetic attraction force [N] 378.8 757.6 651.1 1302.1 970.7 1941.4 1242.9 2485.9
Rated current [A]|2.3 4.6 2.3 4.6 2.3 4.6 2.3 4.6
Maximum current [A]|9.0 18.0 9.0 18.0 9.0 18.0 9.0 18.0
Recommended load to motor mass ratio ™°te 3| 10 times or less | 25 times or less |20 times or less | 25 times or less |30 times or less
Type Permanent magnet synchronous motor
Thermistor None
Thermal protector Built-in
Insulation class 105 (A)
Structure Open (IP rating: IP00)
Vibration resistance [m/s?]49
Primary side (coil) [kg]|0.6 ‘1.1 0.9 1.7 1.2 2.3 1.5 2.9
Mass 80 mm/pc: 0.26 80 mm/pc: 0.40 80 mm/pc: 0.56 80 mm/pc: 0.70
Secondary side (magnet) [kg]|200 mm/pc: 0.65 200 mm/pc: 1.00 200 mm/pc: 1.40 200 mm/pc: 1.70
400 mm/pc: 1.30 400 mm/pc: 2.00 400 mm/pc: 2.80 400 mm/pc: 3.50

Notes: 1. The maximum speed of the linear servo motor or the rated speed of the linear encoder, whichever is smaller, is the upper limit of the linear servo motor speed.
2. Use the linear servo motor at 70 % or less of the effective load ratio when it is in the servo lock state or in a small reciprocating motion.
3. This is the ratio of the load to the linear servo motor primary side mass. Contact your local sales office if the load to motor mass ratio exceeds the value in the table.
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LM-AJ Series Thrust Characteristics

LM-AJP1B-07K-JSSO0 Mote 1,29

I
Short-duration
running range

Continuous running range|

o
o

Thrust [N]

@
©
o

0 3 66.5

Speed [m/s]

LM-AJP2D-23T-JSSQ (Note 1.2,3)

800

738.1 ﬁ

3 Short-duratio\
B running range
3 400 g 'eng
=)
=
234.0 . 5
Continuous r‘unnlng range|
0 2.5 5
Speed [m/s]

LM-AJP4B-22M-JSS0 (Note 12,9

800
704.5
= Short-duration
= running range
S 400
=
=
223. . .
Continuous r‘unnmg range
0 1 2
Speed [m/s]

Notes: 1. mss : For 3-phase 200 V AC.

LM-AJP1D-14K-JSS0 MNote 1.2.3)
1204

Short-durati‘on
running range

Continuous running range|

200
136.2

Thrust [N]

0 3 66.5

Speed [m/s]

LM-AJP3B-17N-JSSQ (Note 1,2, 3)

Short-duratic\
running range

600
550.2

\

Continuous running range|

300

Thrust [N]

174.5

o,

Speed [m/s]

LM-AJP4D-45N-JSSQ (Note 1,2.9)

1600
1409.1
z Short-duration
5 800 running range
=
=
446.8 = =
Continuous running range|
0 1 2 25
Speed [m/s]

2. Contact your local sales office for the thrust characteristics for 1-phase 200 V AC.
3. Thrust drops when the power supply voltage is below the specified value.

Linear Servo Motors

LM-AJP2B-12S-JSSQ (Nete 1.2.3)
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369.0
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Z, running range
3 200
=
=
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0 2 4
Speed [m/s]

LM-AJP3D-35R-JSSQ (Nete 1.2,3)
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Linear Servo Motors

Power Supply Capacity

Linear servo motor (primary side) Servo amplifier Power supply capacity [kVA] Note 1.2)
LM-H3P2A-07P-BSS0 MR-JET-40G._ 0.9
LM-H3P3A-12P-CSS0
LM-H3P3B-24P-CSS0 MR-JET-70G_ 1.3

LM-H3 series LM-H3P3C-36P-CSS0 MR-JET-70G_ 1.9
LM-H3P3D-48P-CSS0O MR-JET-200G_ 3.5
LM-H3P7A-24P-ASS0 MR-JET-70G_ 1.3
LM-H3P7B-48P-ASS0 MR-JET-200G_ 3.5
LM-H3P7C-72P-ASS0 MR-JET-200G_ 3.8
LM-AJP1B-07K-JSS0 MR-JET-40G_ 0.9
LM-AJP1D-14K-JSS0 MR-JET-70G_ 1.3
LM-AJP2B-12S-JSS0 MR-JET-40G_ 0.9

LM-AJ series LM-AJP2D-23T-JSSO MR-JET-70G_ 1.3
LM-AJP3B-17N-JSS0 MR-JET-40G_ 0.9
LM-AJP3D-35R-JSS0 MR-JET-70G_ 1.3
LM-AJP4B-22M-JSS0 MR-JET-40G_ 0.9
LM-AJP4D-45N-JSSO MR-JET-70G_ 1.3

Notes: 1. The power supply capacity varies depending on the power supply impedance.
2. The listed values are the power supply capacity for one servo motor. For the multi-axis servo amplifiers, calculate the power supply capacity with the equation below:
Power supply capacity [kVA] = Sum of power supply capacity [kVA] of the connected servo motors



Linear Servo Motors
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Linear Servo Motors

LM-H3 Series Primary Side (Coil) Dimensions (Note1.2)
O®LM-H3P2A-07P-BSS0O

Power lead wire (U/V/W): black, Grounding lead wire (E): green/yellow
4 wires-AWG 20 (standard OD: 2.12 mm)
Effective length: 400 mm

43+0.1
128 400°%" (0.7)
(Effective lead wire ® 32 (10.3)
210+10_  length) 5 25
32, 32+0.3 32+0.3 32 (40) 5 (4.9)
~ Structure “
©) Round crimp terminal t 1]
© ‘ =" W] S d T
g ! ! ! =" ) T
[ o o o ] . ol o Y
[ hd k- bk I' | |Protective tube™~_ Wire mark T L
w
(40) (1.25-4) N — Secondary side
3-M5 screw depth 9 210+10 X X 3
(for primary-side Thermistor lead wire (G1/G2): blue 5
400°5° 2 wires-AWG 20 5
(Effective lead (standard OD: 2.12 mm) ~
wire length) Effective length: 400 mm

[Unit: mm]
®LM-H3P3A-12P-CSS0 ®LM-H3P3B-24P-CSS0 ®LM-H3P3C-36P-CSS0
Power lead wire (U/V/W): black, Grounding lead wire (E): green/yellow
4 wires-AWG 16 (standard OD: 2.7 mm)
Effective length: 400 mm
+ 43+0.1
L 400°5° i N 0.7
(Effective lead wire g 3 )
(A) M (cumulative pitch error: +0.3) 32 210+10 length) 5 )
6403 |(49) 5
o Structure|
5 Round crimp terminal
W11 e, T
2 | i\ | I
" |
‘ ‘ Protective tube™_ Wire mark e
[ 1] J |
) ) o g o
@0) ‘_J X Round crimp terminal s
B-MS5 screw depth 9 210410| (1.25-4) 5
(for primary-side mounting) 20040 5
[) =
(Effective lead (?,
wire length)
Thermistor lead wire (G1/G2): blue Variable dimensions
2 wires-AWG 20 Model
(standard OD: 2.12 mm) L M A B
Effective lsngth: 400 mm LM-H3P3A-12P-CSS0 128 |64 32 2x2
LM-H3P3B-24P-CSS0 224 |2x64=128 64 2x3
LM-H3P3C-36P-CSS0 320 |4 x 64 =256 32 2x5
LM-H3P3D-48P-CSS0 416 |5 x 64 =320 64 2x6
[Unit: mm]
O®LM-H3P7A-24P-ASS0O ®LM-H3P7B-48P-ASS0O ®LM-H3P7C-72P-ASS0
Power lead wire (U/V/W): black, Grounding lead wire (E): green/yellow
4 wires-AWG 14 (standard OD: 3.12 mm)
Effective length: 400 mm
48+0.1
L 400"¢° ©07)
(Effective lead wire 3| 32 (15.3)
M (cumulative (21010 length) 5 (25)
(A) pitch error: +0.3) 32 (40) 5 (9.9)
N
| Round crimp terminal
© E7L Jg /@4 g +-
« O—0 - T |
i ] ‘
© \\ Wire mark I :‘
] ro
< Protective tube !
; 5 5 sa| |ilg
m - IR
=1 Protective tube ‘ ‘} I
<
o L L Wire mark b “ ‘
hd i AT Round crimp terminal b
| ' ' (1.25-4) i -
& )
T ﬁ S Thermistor lead wire (G1/G2): blue 9 8 + 7}
(40)(_J \ 2 wires-AWG 20 T oz Variable dimensions
— (standard OD: 2.12 mm) 5 7 /Secondary | Model
B-MS5 screw depth 9 " " A = y L M A B
(for primary-side mounting) 210+10| Effective length: 400 mm 5 side
4005 5 LM-H3P7A-24P-ASS0 128 |64 32 3x2
{Efiectve 'fhjd ¢ LM-H3P7B-48P-ASSO  [224 [2x64=128 |64 3x3
wire len,
d LM-H3P7C-72P-ASS0 320 |4 x 64 =256 32 3x5
[Unit: mm]

Notes: 1. Power, grounding and thermistor lead wires do not have a long bending life. Fix the lead wires led from the primary side (coil) to a moving part to prevent the lead wires
from repetitive bending.
2. Minimum bending radius of the lead wire equals to six times the standard overall diameter of the lead wire.



Linear Servo Motors

2
o O
Q. o
S
53
23
o S
=)
(2]

LM-H3 Series Secondary Side (Magnet) Dimensions
®M-H3S20-288-BSS0 O®LM-H3S20-384-BSS0 ®LM-H3S20-480-BSS0
®LM-H3S20-768-BSS0

LG, 10.3:0.2
&
(24) M (cumulative pitch error: +0.2) 2430.2 54 42 g 2
e
48+0.2 Mark "N" =
o 5 | so
RO R R ¢ % % < R E — 1t 3
9 & *] g
1 \ 8 y U
> N > & = 3 o
/ 9| 3| % ©
. ki = > <
Stalnless steel cover B-04.8 (for secondary-side mounting) o
5.4 or shorter (screw head height) 5
°
Variable dimensions &
Model L M B &
LM-H3S20-288-BSS0 288 |5x48 =240 2x6
LM-H3S20-384-BSS0 384 |7 x48 =336 2x8 )
LM-H3520-480-BSSO (480 |9 x 48 = 432 2x10 = &
LM-H3820-768-BSS0 768 |15 x 48 =720 2x16 g <
o
[Unit: mm] @ %
s
®LM-H3S30-288-CSS0 ®LM-H3S30-384-CSS0 ®LM-H3S30-480-CSS0
®LM-H3S30-768-CSS0 =
=
(0]
)
L3 10.340.2 ()
(0]
(24) M (cumulative pitch error: 0.2) 24102 (5.4) 4.9 g
48+0.2 Mark "N" P
T b=t
Eom & & Eon & & Eon v r £
L m o
§ 2 X i £3
S el TIIr © '6 %
7 X} ° y U 39
& & & & & & & I e SS
8 2 Xt 3
Stainless steel cover = -
5.4 or shorter (screw head height)
B-05.8 (for secondary-side mounting)
-
Variable dimensions <
Model (7]
L M B s
LM-H3S30-288-CSS0 288 |5x48 =240 2x6 ;
LM-H3S30-384-CSS0 384 |7 x 48 =336 2x8 4]
LM-H3S30-480-CSS0 480 |9 x 48 =432 2x10
LM-H3S30-768-CSS0 768 |15 x 48 =720 2x16
[Unit: mm] o
g
®LM-H3S70-288-ASS0 ®LM-H3S70-384-ASS0 ®LM-H3S70-480-ASS0 g
®LM-H3S70-768-ASS0 . o
e 15.3:0.2
(24) M (cumulative pitch error: +0.2) 2440.2 (5.4) 9.9
48+0.2 Mark "N" o Y
e b= g
& N Fe 2
S /A S S S JI: g
% 5
=)
7]
o)
\\ g s
/ - y U %)
s s s s s s s & E =
O @ ‘Q‘o) 3
- o
Stainless steel cover p= 5.4 or shorter =
(screw head height)
B-05.8 (for secondary-side mounting) - " "
Model Variable dimensions
L M B
LM-H3S70-288-ASS0 288 |5 x48 =240 2x6
LM-H3S870-384-ASS0 384 |7 x 48 =336 2x8
LM-H3870-480-ASS0 480 |9 x 48 =432 2x10
LM-H3S70-768-ASS0 768 |15 x 48 =720 2x16

[Unit: mm]
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Linear Servo Motors

LM-AJ Series Primary Side (Coil) Dimensions (Note1,2)

®LM-AJP1B-07K-JSSO

Power lead wire (U): brown, (V): white, (W): gray
Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24

Standard OD: 7.4 mm

Effective length: 3000 mm 34.30.1
23.2
96 3000+40 _ _ Approx.70 _ Approx. 16.2 Approx. 0.8
Approx. 60 N Approx. 10.3
3x24=72 g
Approx. 12 (cumulative pitch error: +0.3) s Approx. 6
5
24+0.3 12 ~
22z
1 >
- - % -6 ,
o o Shield 3
8| 8 8 ]
sl g s
Q. N o
< A <
¢ b
Protective tube (7
) —‘ o o |
7
2x4-M3 screw depth 3.5 5| 2 / secondary side
(for primary-side mounting) g o
2| &
5| <
~

[Unit: mm]
®LM-AJP1D-14K-JSSO
Power lead wire (U): brown, (V): white, (W): gray
Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24
Standard OD: 7.4 mm
Effective length: 3000 mm 34.350.1
300040 A .70 23.2
:Zz pr— PProX. 75, Approx. 16.2 Approx. 0.8
Approx. 12 (cumulative pitch error: +0.3) 12 g Approx. 10.3
§ Approx. 6
24 560.3 24 24 5 Sracd
«
e L] m(f
- & 4 & 4 4 Shield 8
K| 8l 8 8
& g
R & _ <
Protective tube (7-‘ 0o I
© 2x6-M3 depth 3.5 L /
H (f:r pnm:f;?:fdeeﬁ.oumg) % 2 [Structure]
3 ° E Secondary side
< 5| <
«
[Unit: mm]
LM-AJ Series Secondary Side (Magnet) Dimensions
®LM-AJS10-080-JSS0O ®LM-AJS10-200-JSS0O ®LM-AJS10-400-JSS0O
10.3+0.2
Lo §
" Approx. 4.3
M (cumulative pitch error: +0.2) -
Approx. 20 m
40+0.2 20+0.2 ] g
Mark "N" < f(l
AT S S W - S 2 ) F
3 ; :
[ b
! ! \ ! ! ! ! .
i N 2 S W B S E
Stainless steel cover 2 ©
: %
B-04.3L 107.572.5 8 2
(for secondary-side mounting) (% £
Model \L/anabI’:I dimensions .
LM-AJS10-080-JSSO 80 1 x40 =40 2x2
LM-AJS10-200-JSSO 200 |4 x40 =160 2x5
LM-AJS10-400-JSS0 400 |9 x40 =360 2x10
[Unit: mm]

Notes: 1. Power, grounding and thermal protector lead wires do not have a long bending life. Fix the lead wires led from the primary side (coil) to a moving part to prevent the lead

wires from repetitive bending.

2. Minimum bending radius of the lead wire equals to 10 times the standard overall diameter of the lead wire.



Linear Servo Motors

LM-AJ Series Primary Side (Coil) Dimensions (Note1,2)
O®LM-AJP2B-125-JSS0

Power lead wire (U): brown, (V): white, (W): gray
Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24

Standard OD: 7.4 mm
Effective length: 3000 mm

suoneoloadg
uowwon

96 300040 _ Approx. 70
Approx. 60

Approx. 16.2 Approx. 0.8
Approx. 10.3
Approx. 6

3x24=72
Approx. 12 (cumulative pitch error: +0.3)

24103 | 12

_2orlonger
-

[Structure| ’_

el

SJ9||0J}u0D
walsAg oAleS

17.5
10

Shield

20+0.3

>
&
&
&

Protective tube

75
55
Approx. 75

20

&
&
-

o

oo |1

Structure|
Secondary side

slalydwy onles

3x4-M3 screw depth 3.5
(for primary-side mounting)

Approx. 17.5
2 or longer
Approx. 10

[Unit: mm]

. LM'AJ P2 D'23T‘J SSO Power lead wire (U): brown, (V): white, (W): gray

Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24

SIOJON
onIas Arejoy

Standard OD: 7.4 mm
Effective length: 3000 mm
34.310.1
176 3000440 _Approx. 70 23.2
152 Approx. 60 Approx. 16.2 Approx. 0.8
Approx. 12 (cumulative pitch error: +0.3) 12 Approx. 10.3
Approx. 6

24 56+0.3 24 24

=}
(0]
[
8
()
(]
2
o

2 or longer
A

[Structure| ’_

&

17.5

Shield

20+0.3

Protective tube

&
&

20

&
&
&
&

75
55
Approx. 75
awdinb3
[esayduad/suondo

A
| oo |

3x6-M3 screw depth 3.5
(for primary-side mounting) 3
Secondary side

LM-AJ Series Secondary Side (Magnet) Dimensions
@®LM-AJS20-080-JSS0 ®LM-AJS20-200-JSS0O ®LM-AJS20-400-JSS0

Approx. 17.5
2 or longer
Approx. 10

[Unit: mm]

SOIM/SAT

10.3+0.2

1S17 10nNpoid

[ Approx. 4.3

M (cumulative pitch error: +0.2)

Approx. 20

Mark "N" 40+0.2 20+0.2

S W W\ W W

Approx. 9.3

ZA
5

<

suonnesald

65+0.3
56.4
75

24

B - N N 0 W € N

Stainless steel cover

uyoddng

B-04.3L 107.5V2.5
(for secondary-side mounting)

Approx. 5
Approx. 9.3

Variable dimensions

L M B
LM-AJS20-080-JSS0 80 |1x40=40 2x2
LM-AJS20-200-JSS0 200 |4 x40=160 2x5
LM-AJS20-400-JSSO 400 |9 x 40 =360 2x10
[Unit: mm]

Model

Notes: 1. Power, grounding and thermal protector lead wires do not have a long bending life. Fix the lead wires led from the primary side (coil) to a moving part to prevent the lead
wires from repetitive bending.
2. Minimum bending radius of the lead wire equals to 10 times the standard overall diameter of the lead wire.



Linear Servo Motors

LM-AJ Series Primary Side (Coil) Dimensions (Note1,2)
O®LM-AJP3B-17N-JSS0

Power lead wire (U): brown, (V): white, (W): gray
Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24

Standard OD: 7.4 mm
Effective length: 3000 mm

34.3+0.1
96 3000440 Approx. 70 23.2
3x24=72 Approx. 60 | 3| Approx. 16.2 Approx. 0.8
\PProx. cumulative pitch error: +0.3, 5 s
Al 12 lative pitch ’E Approx. 10.3
2440. 12 5 Approx. 6
2 ~ [Structure] “
ol |
ol .
15
. ¢ & & Shield
«
3 &
o % & <% - - Protective tube 8_
b S =3 o %
oL I={ )
se T 5
2 %
N 2
3
13
g &
Sfrrt v v f
<
g | o0 |
g |
4x4-M3 screw depth 3.5 g o
(for primary-side mounting) ‘é’a é [Structure]
% g Secondary side
IS < .
« [Unit: mm]
. LM-AJ P3D-35 R-JSSO Power lead wire (U): brown, (V): white, (W): gray
Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24
Standard OD: 7.4 mm
Effective length: 3000 mm
34.3+0.1
176 300040 | _Approx. 70 23.2
Approx. 60 5 | Approx. 16.2 Approx. 0.8
Approx. 12 152 (cumulative pitch error: +0.3) 12 g [ Approx. 10.3
24 5603 24 24 = Approx. 6
~ [Structure] F
o &>
o
I
o e s e r < Shield
6E
8 § & % & 4 & < Protective tube 8
&3 8 o g
§= = g
® 2 g
g T T -
>
E
3 &
g $ <+ <+ <+ <+ 7&
s oo |7
2
4x6-M3 screw depth 3.5 . ) CEEEE—
(for primary-side mounting) ué’ 5
§ ;& Secondary side )
~ [Unit: mm]

LM-AJ Series Secondary Side (Magnet) Dimensions

®LM-AJS30-080-JSS0O

®LM-AJS30-200-JSSO

®LM-AJS30-400-JSS0O

10.320.2
. 6
LS Approx. 4.3
M (cumulative pitch error: +0.2) ;?
Approx. 20 ]
4002 20:0.2 0 <
Mark "N" < §
| | |
N tof tof ‘oF &, i
T T T

pd <

kil o 8

> © -

| | \ | | | |
f f f f f ad = Variable dimensions
) o . Model
Stainless steel cover B-04.3L 107.572.5 < ° L M B
(for secondary-side mounting) g % LM-AJS30-080-JSS0(80 |1x40=40 [2x2
2 < LM-AJS30-200-JSS0|200 |4 x 40 =160|2 x 5
LM-AJS30-400-JSS0|400 |9 x 40 = 360|2 x 10
[Unit: mm]
Notes: 1. Power, grounding and thermal protector lead wires do not have a long bending life. Fix the lead wires led from the primary side (coil) to a moving part to prevent the lead

wires from repetitive bending.

2. Minimum bending radius of the lead wire equals to 10 times the standard overall diameter of the lead wire.
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Linear Servo Motors

LM-AJ Series Primary Side (Coil) Dimensions (Note1,2)
. LM‘AJ P4B'22M'JSSO Power lead wire (U): brown, (V): white, (W): gray

Grounding lead wire (E): yellow/green, 4 wires-AWG 21
Thermal protector lead wire: pink and blue, 2 wires-AWG 24
Standard OD: 7.4 mm 34.3:0.1

2
o O
Q. o
S
53
23
o S
=)
(2]

Effective length: 3000 mm 232
96 3000+40 |, _Approx. 70 5 | Approx. 16.2 Approx. 0.8
3x24=72 Approx. 60 2 [ _[Approx. 10.3
Approx. 12 (cumulative pitch error: +0.3) % F Approx. 6
24203 | 12 N [Structure] o %
s o 2
w0 - 2°
o =
o Shield R
4 - - o 9
@ N Protective tube 3
i & 4 4 %
o
g2 g &
<
i ¢ 4 e 8l 8 2 3
g3 Qe g 2
< > <C(L
k >
H + 4+ 4 =
3 =
= =
. g
Ty @ < % o
Q
% 1
4 = oo ||
g !
< 5x4-M3 screw depth 3.5 s 0 = / c:?
-M: -5 =5 [Structure] B o
(for primary-side mounting) S _g e Secondary side [Unlt: mm] § 5
=
S)
®LM-AJP4D-45N-JSSO 3
Power lead wire (U): brown, (V): white, (W): gray <
Grounding lead wire (E): yellow/green, 4 wires-AWG 21 o
Thermal protector lead wire: pink and blue, 2 wires-AWG 24
Standard OD: 7.4 mm
Effective length: 3000 mm 23;;10-1
176 300040/ _\ Approx. 70 8| Approx. 16.2 ) Approx. 0.8 5
152 Approx. 60 § Approx. 103 @
Approx. 12 (cumulative pitch error: +0.3) 12 5 | Approx. 6 8
24 56 24 24 o [Structure — o
(0]
10 2 @ . g
o
« Shield
& & & & Rl
s S . =
] " Protective tube =
3 S ¢+ ms
£ 0 c o
28 o S T
52 v v 4 T g 8 =4}
X2 5| 35 T
4 g 2z
s =
g ¢ 4 4 ¢ 4 S
3
S &+ -
g <
3 ° oo |7 @
5 = ‘ s
< 5x6-M3 screw depth 3.5 5] 00 === / =
(for primary-side mounting) 5 ‘é’* Secondary side ﬁ
2 [Unit: mm]
LM-AJ Series Secondary Side (Magnet) Dimensions -
IS
®LM-AJS40-080-JSSO ®LM-AJS40-200-JSSO ®LM-AJS40-400-JSSO =
c
Q
10.3+0.2 —
6 =
L.z Approx. 4.3 @,
M (cumulative pitch error: +0.2) g
Approx. 20 40+0.2 20+0.2 é
© Q|
<
N A o TS tof o '/ | 3
Mark "N' ‘ ‘ ‘ 3
(=
=
o
=)
7]
@
52 g
e
°
o
=1
Variable dimensions
\ Model
@ @ @ @ @ @ “ L M B
. : LM-AJS40-080-JSS0(80 |1x40=40 |2x2
. 0 ]
Stainless steel cover B-043L 1075725 % ; LM-AJS40-200-JSS0 | 200 |4 x 40 = 160 |2 x 5
(for secondary-side mounting) § 8 LM-AJS40-400-JSS0| 400 |9 x 40 =360|2 x 10
<

[Unit: mm]

Notes: 1. Power, grounding and thermal protector lead wires do not have a long bending life. Fix the lead wires led from the primary side (coil) to a moving part to prevent the lead
wires from repetitive bending.
2. Minimum bending radius of the lead wire equals to 10 times the standard overall diameter of the lead wire.
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Linear Servo Motors

List of Linear Encoders (Note 1)

Contact your local sales office for compatible linear encoders.

Maximum
Linear encoder type |Manufacturer |Model Resolution A ComUEE e
(e E) measurement |method
Iength (Note 3)
SR77 0.05 pm/ 2040 mm )
SRa7 0.01 um 3.3m/s 3040 mm Two-wire type
Magnescale [SR27A 2040 mm
Co., Ltd. SR67A 0.01 um 8.3 m/s 3640 mm Two-wire type/
SmartSCALE SQ47 3740 mm Four-wire type
SmarntSCALE SQ57 0.005 pm 8.8 m/s 3770 mm
AT343A 0.05 um 2.0m/s 3000 mm
AT543A-SC oM 25mis 2200 mm
20 um/4096
ot AT545A-SC (Approx. 0.005 um) 2.5m/s 2200 mm
Cc'):‘ g?’;ion ST743A Two-wire type
Mitsubishi P ST744A 0.1 um 5.0 m/s 6000 mm
Electric serial ST748A
interface- ST1341A 0.01 um 8.0 m/s 12000 mm
compatible ST1342A 0.001 pm ) 4200 mm
absolute 1nm 2100 mm
type Renishaw RESOLUTE RL40M 50 nm 100 m/s 20990 mm Two-wire type
EVOLUTE EL40M 50 nm/100 nm/500 nm |100 m/s 10010 mm
LC 495M 0.001 pm/ 2040 mm )
LC 195M 0.01 um 3.0m/s 4240 mm Four-wire type
LIC 4193M 3040 mm
) ) LIC 4195M 0.005 pm/ 28440 mm
Heidenhain 15 4197m 0.01 um 10.0m/s 6040 mm
LIC 4199M 1020 mm Two-wire type/
LIC 2197M 0.05 pm/ 10.0 m/s 6020 mm Four-wire type
LIC 2199M 0.1 um ) 6020 mm
RSF 0.05 pm/
Elektronik MC15M 0.1 um 10.0 m/s 3020 mm
SR75 0.05 pm/ 3.3 m/s 2040 mm
Maanescale SR85 0.01 pm ) 3040 mm Two-wire type
Cog Ltd SL710 + PL101-RM/RHM 0.1 um 10.0 m/s 100000 mm
$Q10 + PQ10 + MQ10 0.1 um/ 10.0 m/s 3800 mm | 1Wo-wire type/
Mitsubishi 0.05 um Four-wire type
Electric serial LIDA 483 + EIB 392M (/16384) Note5) 3040 mm
interface- LIDA 485 + EIB 392M (/16384) N5 120 um/16384 30040 mm
compatible LIDA 487 + EIB 392M (/16384) Mee5 | (Approx. 1.22 nm) 4.0 mis 6040 mm
incremental Heidenhain LIDA 489 + EIB 392M (/16384) (Note5) ' 1020 mm Four-wire tvpe
type LIDA 287 + EIB 392M (/16384) "5 200 um/16384 10000 mm yp
LIDA 289 + EIB 392M (/16384) o5 |(Approx. 12.2 nm)
LIF 481 + EIB 392M (/4096) 4 um/4096 1.6 m/s 1020 mm
LIP 6081 + EIB 392M (/4096) (Approx. 0.977 nm) ’ 1440 mm
Nidec Sa_nkyo PSLHO041 0.1 um 5.0 m/s 2400 mm Two-wire type
Corporation
A/B/Z-phase Not Depends on |Depends on |A/B/Z-phase
differential desianated 0.001 pm to 5 um Mete4) |the linear the linear differential
output type (Note ) 9 encoder encoder output method

Notes: 1.

resistance and IP rating.
2. The listed values are the manufacturer's specifications. When combined with MELSERVO-JET Series servo amplifiers, the specification is the lower value of either the
listed value or the servo motor rated speed.

3
4.
5
6

Contact the relevant linear encoder manufacturer for details on operating environment and specifications of the linear encoder such as ambient temperature, vibration

. The listed values are the manufacturer's specifications. The maximum length of the encoder cable between linear encoder and servo amplifier is 30 m.
Select the linear encoder within this range.
. Itis recommended using EIB 392M with a subdivision of 16384. EIB 392M with a subdivision of 4096 is also available. For details, contact the manufacturer.

. The phase difference of the A-phase pulse and the B-phase pulse, and the width of the Z-phase pulse must be 200 ns or wider. The output pulse of A-phase and

B-phase of the A/B/Z-phase differential output linear encoder is in the multiply-by-four count method. For linear encoders without Z-phase, some of the homing modes
cannot be used. Refer to "MR-JET User's Manual" for details.
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Linear Servo Motors

Determining the Number of the Secondary-Side (Magnet) Blocks

The number of the secondary-side (magnet) blocks is determined according to the total distance calculated from the following
equation (Nete 2) ;

suoneoloadg
uowwon

(Total length of aligned secondary side (magnet)) = (Maximum feed distance) + (Length of the primary side (coil))

Primary side (coil) Primary side (coil)

slg||0Ju0)
wa)sAg onles

- =

Coil length

12 Maximum feed distance

Minimum distance of the secondary side (magnet) "¢

I
! Secondary side (magnet) l

slalydwy onles

/ | | |

SI010|\
onias Alejoy

Remainder,

Notes: 1. Keep the cumulative pitch error of the mounting screw holes within 0.2 mm. When two or more secondary sides (magnets) are mounted lined up, there may be a gap
between each block, depending on the mounting method and the number of the blocks.

L
=}
(0]
[
2
()
(]
2
o

suonneodal SI7 10npol sall wawdinb3
! . 1Senpold WSAT [esayduad/suondo

uyoddng
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MEMO
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* Options and peripheral equipment for servo amplifiers are the same regardless of the network. Refer to the servo amplifiers with the same rated output.
* Refer to p. 6-31 in this catalog for conversion of units.



Options/Peripheral Equipment

Cable and Connector Selection Table for HG Series Rotary Servo Motors

Necessary option cables and connectors vary depending on the servo motor series.
Refer to the following tables for necessary options.

Selecting options for servo motor

Use the cables in the following tables.
For the cable descriptions, refer to the relevant letters in each list.

Capacity

Servo motor

Reference list

Encoder cable

Servo motor power cable

Electromagnetic brake cable Note )

Small capacity

HG-KNS series

Column A in encoder cable list

cable list

Column A in servo motor power

brake cable list

Column A in electromagnetic

Medium . . . Column B in servo motor power |Column B in electromagnetic
. HG-SNS series Column B in encoder cable list . P . 9

capacity cable list brake cable list

Notes: 1. An electromagnetic brake cable is required only for servo motor with an electromagnetic brake.

Encoder cable list

Cable length 1 1319 | Gapje direction Bending life ™2 |Model Reference
- . Long bending life |MR-JBENCBL_M-A1-H
19 m or Sh°“ef In the direction of the load side Standard MR-J3ENCBL_M-A1-L p. 6-6
(direct connection |IP65 —— —
type) In the opposite direction of the |Long bending life |MR-J3ENCBL_M-A2-H b. 6-6
load side Standard MR-J3ENCBL_M-A2-L '
... |Two types of cables are required:
. _|tongbending e g 13/CBLO3M-A1-L, MR-EKCBL_M-H
In the direction of the load side ; p. 6-6
Standard Two types of cables are required:
1P20 MR-J3JCBLO3M-A1-L, MR-EKCBL_M-L
Lona bending life Two types of cables are required:
A In the opposite direction of the 9 9 | MR-J3JCBLO3M-A2-L, MR-EKCBL_M-H 66
load side Standard Two types of cables are required: P-
Over 10 m MR-J3JCBLO3M-A2-L, MR-EKCBL_M-L
(junction type) ... |Two types of cables are required:
. _ |tongbendinglife y\n 13 1SCBLOSM-A1-L, MR-J3ENSCBL_M-H |p. 6-6
In the direction of the load side -
Standard Two types of cables are required: and 6-7
P65 MR-J3JSCBL0O3M-A1-L, MR-JBENSCBL_M-L
Lona bending life Two types of cables are required:
In the opposite direction of the 9 9 MR-J3JSCBLO3M-A2-L, MR-J3BENSCBL_M-H |p. 6-6
load side Standard Two types of cables are required: and 6-7
MR-J3JSCBL0O3M-A2-L, MR-JBENSCBL_M-L
2mt L ing life |MR-JBENSCBL_M-H
B m to 50 m P67 i ong bending life J3ENSCBL _| b. 67
2mto30m Standard MR-J3ENSCBL_M-L
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from

that of these connectors, overall IP rating depends on the lowest of all.
2. Long bending life cables and standard cables are for moving parts and fixed parts respectively.
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Options/Peripheral Equipment

Cable and Connector Selection Table for HG Series Rotary Servo Motors
Servo motor power cable list

Cable length (Ihlileritmg Cable direction Bending life ™2 | Model Reference
o ) Long bending life |MR-PWS1CBL_M-A1-H
In th t f the | . 6-
Zﬁr;ncfgj:ﬁggzon s n the direction of the load side Standard MR-PWS1CBL_M-A1-L p. 6-8
type) In the opposite direction of the |Long bending life |MR-PWS1CBL_M-A2-H 68
A load side Standard MR-PWS1CBL_M-A2-L p-
- . Connect a user-fabricated cable to
Over 10 m In the direction of the load side MR-PWS2CBLO03M-A1-L (option cable). p.6-8
: . IP55 Y Standard -
(junction type) In the opposite direction of the Connect a user-fabricated cable to 6-8
load side MR-PWS2CBL03M-A2-L (option cable). P
IP rating (Nete 1) Compatible servo motor Model Reference
B |IP67 HG-SNS52J, 102J, 152J Fabricate a cable that fits to MR-PWCNS4 (option connector set). |p. 6-8
HG-SNS202J, 302J Fabricate a cable that fits to MR-PWCNS5 (option connector set). |p. 6-8
Electromagnetic brake cable list
Cable length (Ihlz,‘:itmg Cable direction Bending life ™2 | Model Reference
L . Long bending life |MR-BKS1CBL_M-A1-H
(15)":10?;2:22;:0” s In the direction of the load side Standard MR-BKS1CBL_M-A1-L p. 6-9
type) In the opposite direction of the |Long bending life |MR-BKS1CBL_M-A2-H 6-9
A load side Standard MR-BKS1CBL_M-A2-L P-
N . Connect a user-fabricated cable to
Over 10 m In the direction of the load side MR-BKS2CBLO3M-A1-L (option cable). p. 6-9
: . IP55 T Standard p
(junction type) In the opposite direction of the Connect a user-fabricated cable to 6-9
load side MR-BKS2CBL03M-A2-L (option cable). P
IP rating Note ) Compatible servo motor Model Reference
Fabricate a cable that fits to MR-BKCNS1 or MR-BKCNS2
) (option connector set) (straight type). p-6-9
B P67 HG-SNS series Fabricate a cable that fits to MR-BKCNS1A or MR-BKCNS2A 6o
(option connector set) (angle type). P:
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from

that of these connectors, overall IP rating depends on the lowest of all.

2. Long bending life cables and standard cables are for moving parts and fixed parts respectively.
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Options/Peripheral Equipment

Configuration Example for HG Series Rotary Servo Motors

HG-KNS: encoder cable length 10 m or shorter
@For leading the cables out in the direction of the load side Nete 1)

Power cable
7777777777777777777777777777777 > To servo amplifier power connector (CNP1)
(14)
Electromagnetic brake cable

! . 20)

I ! Encoder cable

I
R e | s It > To servo amplifier encoder connector (CN2)

I Q)

Servo motor

@®For leading the cables out in the opposite direction of the load side MNote )

Power cable

77777777777777777777777777777777777777 > To servo amplifier power connector (CNP1)
(15)
Electromagnetic brake cable
(21)
Encoder cable

e B  [------------------=-> > To servo amplifier encoder connector (CN2)

Servo motor

Notes: 1. Cables for leading two different directions may be used for one servo motor.

6-4



Options/Peripheral Equipment

Configuration Example for HG Series Rotary Servo Motors (Note5

HG-KNS: encoder cable length over 10 m
@For leading the cables out in the direction of the load side Nete 4)

suoneoloadg
uowwon

(16) Power cable

o S e > To servo amplifier power connector (CNP1)

|
3 (Note 2) & g
h (22) Electromagnetic brake cable g c<>
R ST = g 2]
b (Note 3) 2g
! ! Encoder cable @ CBD
oo (T =0E -
| | | (3) (Note 1) ) Foroooo- > To servo amplifier encoder connector (CN2) o
. . . @:::::::::::::@4 ! o}
| | | N " (6) ! <
' ' ' Encoder cable i o
| | | ! >
e T E——{T 3
; ; ; (7) (Note 1) © - =
I I I HE:[:%:::::::::::E@ - @
| | | ®
Lo N (10)
o
y)
e
. =3
o<
S w
Servo motor o ©
<
o
@For leading the cables out in the opposite direction of the load side Note4 -
-
@
(17) Power cable g L
fffffffffffff ST - - - - - - - - - - - ------------------> To servo amplifier power connector (CNP1) S w
(Note 2) ® g
(23) Electromagnetic brake cable (S}
,,,,,,,, e
(Note 3) -9
Encoder cable ma
o 1 g3
(4) (Note 1 (5) 3 fffffff > To servo amplifier encoder connector (CN2) 'g ‘?
@::1::::::::1:@4 g_§_
B
L

(B = =
S (10) g
5
»
Servo motor
3
o
=y
c
Q
HG-SNS C
@
Power connector set
0]
| > To servo amplifier power connector
! (18) (19) 3
i Electromagnetic brake connector set 8
. P sooooooooooooK =%
l ! o
b (24) (25) @
| i [
| \’777777777777777 e
L
| I
Lo (26) (27)
| I Encoder cable
| | it B o i i - To servo amplifier encoder connector (CN2) g’
! 1 I he]
el s B ! ! °
:— ————— @;%i:ii:ii:ii:ii:i —mmm e %
I S !
(- : (10) (11) ‘

Servo motor

Notes: 1. Secure this cable as it does not have a long bending life.

. Relay a cable using MR-PWS2CBL0O3M-A1-L or MR-PWS2CBL0O3M-A2-L. Secure this cable as it does not have a long bending life.
. Relay a cable using MR-BKS2CBL0O3M-A1-L or MR-BKS2CBLO3M-A2-L. Secure this cable as it does not have a long bending life.
. Cables for leading two different directions may be used for one servo motor.

. Cables drawn with dashed lines need to be fabricated by users. Refer to "Rotary Servo Motor User's Manual" when fabricating the cables.
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Options/Peripheral Equipment

Cables and Connectors for HG Series Rotary Servo Motors

Refer to "Details of Option Connectors for Servo Motors" in this catalog for the detailed models.
Encoder cables are not subject to European Low Voltage Directive (50 V AC to 1000 V AC and 75 V DC to 1500 V DC).

No. |ltem Model Izizlti (I'Zter?)tlng Application Description
MR-J3ENCBL2M-A1-H 2m
MR-J3ENCBL5M-A1-H 5m
1 Encoder cable Note2.6)  |IMR-J3ENCBL10M-A1-H 10m P65 For HG-KNS
(1) (load-side lead) MR-J3ENCBL2M-A1-L 2m (direct connection type)
MR-J3ENCBL5M-A1-L 5m
MR-J3ENCBL10M-A1-L 10m Encoder connector  Servo amplifier connector
MR-J3ENCBL2M-A2-H 2m (B———D
MR-J3ENCBL5M-A2-H 5m
Note 2, 6]
@) E)ncoods?trectiblf;c; ;id; MR-JSENCBL10M-A-H 10m | ipgs  |For HG-KNS
|e§§) MR-J3ENCBL2M-A2-L 2m (direct connection type)
MR-J3ENCBL5M-A2-L 5m
MR-J3ENCBL10M-A2-L 10m
Encoder cable Note 2.6) For HG-KNS
@) (load-side lead) MR-J3JCBLO3M-A1-L 03m |IP20 (junction type) Encoder connector Junction connector
Encoder cable (Note 2,6) ;E:@
. . For HG-KNS
(4) |(opposite to load-side |MR-J3JCBLO3M-A2-L 0.3m |IP20 (junction type) Use this in combination with (5) or (6).
lead)
MR-EKCBL20M-H 20m
MR-EKCBL30M-H (et ® 30m Junction connector  Servo amplifier connector
MR-EKCBL40M-H (Note 3) 40 m For HG-KNS
5) |Encoder cable (Nete2 6) IP20 . ) fEo———" 0D
®) MR-EKCBL50M-H (Note 3) 50 m (junction type)
MR-EKCBL20M-L 20m Use this in combination with (3) or (4).
MR-EKCBL30M-L (Nete 3) 30m
Junction connector  Servo amplifier connector
(5 =D
Encoder connector set For HG-KNS
(6) (Note 5) MR-ECNM - IP20 (junction type) Use this in combination with (3) or (4).
Applicable cable
Wire size: AWG 26 to 22
Cable OD: 7 mm to 9 mm
Encoder cable Note 2.6) IP65 For HG-KNS
() (load-side lead) MR-J3JSCBLO3M-A1-L 03m (Note 4) (junction type) Encoder connector Junction connector
Encoder cable (Nete2.6) [(B——FF
(8) |(opposite to load-side |MR-J3JSCBLO3M-A2-L 0.3m P65 Eor H.G_KNS Use this in combination with (9) or (10).
lead) (Note 4) (junction type)

Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from
that of these connectors, overall IP rating depends on the lowest of all.
2. -H and -L indicate a bending life. -H indicates a long bending life (for moving parts), and -L indicates a standard bending life (for fixed parts).
3. This encoder cable is available in four-wire type. Servo parameter setting is required to use the four-wire type encoder cable. Refer to "MR-JET User's Manual" for details.
4. The encoder cable is rated IP65 while the junction connector itself is rated IP67.
5. The crimping tool (91529-1) manufactured by TE Connectivity Ltd. Company is required. Contact the manufacturer directly.
6. For unlisted lengths of the cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)

6-6



Options/Peripheral Equipment

Cables and Connectors for HG Series Rotary Servo Motors

Refer to "Details of Option Connectors for Servo Motors" in this catalog for the detailed models.
Encoder cables are not subject to European Low Voltage Directive (50 V AC to 1000 V AC and 75 V DC to 1500 V DC).

No. |ltem Model I(;‘?\zlti (I'Zter?)tmg Application Description
MR-J3ENSCBL2M-H 2m
MR-J3ENSCBL5M-H 5m
MR-JSENSCBL10M-H 10m
MR-J3ENSCBL20M-H 20m
Junction connector or Servo amplifier
MR-J3ENSCBL30M-H 30m For HG-KNS encoder connector connector
MR-JSENSCBL40M-H 40 m (junction type)
9) |Encoder cable (Note2.6) IP67 EE————_ 0D
®) MR-J3ENSCBL50M-H 50 m For HG-SNS
MR-J3ENSCBL2M-L om (direct connection type) | Use this in combination with (7) or (8) for
HG-KNS series.
MR-J3ENSCBL5M-L 5m
MR-J3ENSCBL10M-L 10m
MR-JSENSCBL20M-L 20 m
MR-J3ENSCBL30M-L 30 m
Junction connector or Servo amplifier
encoder connector connector
For HG-KNS
Encoder connector set . .
(Note3,5) (junction type) [%]:% [:E
(10) . MR-J3SCNS - P67 For HG-SNS Use this in combination with (7) or (8) for
(one-touch connection : ’ HG-KNS series.
(direct connection type)
type) .
(straight type) Applicable cable
Wire size: 0.5 mm? (AWG 20) or smaller
Cable OD: 5.5 mm to 9.0 mm
Encoder connector ~ Servo amplifier connector
Encoder connector set For HG-SNS el
(11) |(Note3,4,5,7) MR-ENCNS2 - IP67 (direct connection type) LIRS
: Applicable cable
(screw type) (Stralght type) Wire size: 0.5 mm? (AWG 20) or smaller
Cable OD: 5.5 mm to 9.0 mm
Encoder connector set
(Note 3, 5, 7) Encoder connector  Servo amplifier connector
(12) (one-touch connection MR-J3SCNSA ) IP67 %]% =
type) For HG-SNS
(angle type) Applicable cable
Encoder connector set
Wire size: 0.5 2 (AWG 20 Il
(13) |Mows 457 MR-ENCNS2A - ipe7 Cable 0D 55mm 080 mm
(screw type)
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from

that of these connectors, overall IP rating depends on the lowest of all.

-H and -L indicate a bending life. -H indicates a long bending life (for moving parts), and -L indicates a standard bending life (for fixed parts).
Cable clamps and bushings for cable OD of 5.5 mm to 7.5 mm and of 7.0 mm to 9.0 mm are included in the set.
A screw thread is cut on the encoder connector of HG-SNS series, and the screw type connector can be used.

The connector set contains a plug and contacts. Using contacts for other plugs may damage the connector. Use the enclosed contacts.
For unlisted lengths of the cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)
For fabricating cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)
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Options/Peripheral Equipment

Cables and Connectors for HG Series Rotary Servo Motors
Refer to "Details of Option Connectors for Servo Motors" in this catalog for the detailed models.

Cable |IP rating o s
No. |ltem Model length |(Note 1 Application Description
MR-PWS1CBL2M-A1-H 2m
MR-PWS1CBL5M-A1-H 5m
14 |Power cable ez |MR-PWS1CBL10M-A1-H 1om | .. |[ForHGKNS
(e (load-side lead) MR-PWS1CBL2M-A1-L Note3) |2 m (direct connection type)
MR-PWS1CBL5M-A1-L(Nete3) |5 m
Power connector
MR-PWS1CBL10M-A1-L®Nete3) |10 m E .
MR-PWS1CBL2M-A2-H 2m Lead-out
MR-PWS1CBL5M-A2-H 5m
Note 2, 4
(15) (Zowzrsi(t::?l;el(o;; si)de MR-PWSICBLIOM-A2-H __|10m_|,. . |For HG-KNS
Iegg) MR-PWS1CBL2M-A2-L Noted) |2 m (direct connection type)
MR-PWS1CBL5M-A2-LNete3) |5 m
MR-PWS1CBL10M-A2-L (Note 3) |10 m * The cable is not shielded.
(Note 2) -
(16) |POWer cable MR-PWS2CBLOSM-AT-L  |0.3m |Ips5 | Of HG-KNS Power connector
(load-side lead) (junction type)
Power cable o2 For HG-KNS Lead-out
(17) |(opposite to load-side |MR-PWS2CBLO3M-A2-L 0.3m |IP55 (junction type) “The cable is not shielded.
lead) J yp
Power connector
ol
]
Power connector set For HG-SNS52J, 102J Il.ll@
18 MR-PWCNS4 - IP67 ’ ’
(18) (Note 5) 152J Applicable cable
Wire size: 2 mm? to 3.5 mm? (AWG 14 to 12)
Cable OD: 10.5 mm to 14.1 mm
Power connector
o]
L
Power connector set Il.ll@-
(19) | oo 5 MR-PWCNS5 - IP67  |For HG-SNS202J, 302J
Applicable cable
Wire size: 5.5 mm? to 8 mm? (AWG 10 to 8)
Cable OD: 12.5 mm to 16 mm
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from

6-8

that of these connectors, overall IP rating depends on the lowest of all.
2. -H and -L indicate a bending life. -H indicates a long bending life (for moving parts), and -L indicates a standard bending life (for fixed parts).
3. Shielded power cable MR-PWS3CBL_M-A_-L is also available. Contact your local sales office.
4. For unlisted lengths of the cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)
5. For fabricating cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)



Options/Peripheral Equipment

Cables and Connectors for HG Series Rotary Servo Motors
Refer to "Details of Option Connectors for Servo Motors" in this catalog for the detailed models.

No. |ltem Model I(z:‘?\glti (I'Zt:?)tmg Application Description
MR-BKS1CBL2M-A1-H 2m
) MR-BKS1CBL5M-A1-H 5m
(20) ii‘fgmigs?et'c brake |\1R-BKS1CBL10M-A1-H 10m P65 For HG-KNS
(load-side lead) MR-BKS1CBL2M-A1-L 2m (direct connection type)
MR-BKS1CBL5M-A1-L 5m el )
ectromagnetic brake connector
MR-BKS1CBL10M-A1-L 10m
MR-BKS1CBL2M-A2-H 2m Lead-out
Electromagnetic brake |MR-BKS1CBLSM-A2-H s5m
1) cable (Note 2,5) MR-BKS1CBL10M-A2-H 10m P65 For HG-KNS
(opposite to load-side |MR-BKS1CBL2M-A2-L 2m (direct connection type)
lead) MR-BKS1CBL5M-A2-L 5m
MR-BKS1CBL10M-A2-L 10 m * The cable is not shielded.
Electromagnetic brake
(22) |cable Moe2) MR-BKS2CBLO3M-A1-L 03m |ipss |TorHG-KNS .
: (]unct|on type) Electromagnetic brake connector
(load-side lead)
Electromagnetic brake Lead-out
(Note 2) -
(23) [cable™ .. |MR-BKS2CBLO3M-A2-L 03m |Ipss | Or HG-KNS * The cable is not shielded.
(opposite to load-side (junction type)
lead)
Electromagnetic brake
(Note 4, 6) .
(24) connector set ; MR-BKCNS1 ) P67 Electromagnetic brake connector
(one-touch connection [%]:%
type) For HG-SNS
iah i
Electromagnetic brake (straignt type) CV’?EJZ?::;:ZZIemmZ (AWG 16) or smaller
(25) |connector set MNote3.4.6) | MR-BKCNS2 - IP67 Cable OD: 9.0 mm to 11.6 mm
(screw type)
Electromagnetic brake
connector set (Note 4,6) Electromagnetic brake connector
(26) (one-touch connection MR-BKCNSTA i P67 %]%
type) For HG-SNS
. (angle type) Applicable cable
EIectromagnetlc brake Wire size: 1.25 mm? (AWG 16) or smaller
(27) |connector set Moe3.4.6) | MR-BKCNS2A - IP67 Cable OD: 9.0 mm to 11.6 mm
(screw type)
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from

that of these connectors, overall IP rating depends on the lowest of all.
. -H and -L indicate a bending life. -H indicates a long bending life (for moving parts), and -L indicates a standard bending life (for fixed parts).
. A screw thread is cut on the electromagnetic brake connector of HG-SNS series, and the screw type connector can be used.

. For unlisted lengths of the cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)

2
3
4. The connector set contains a plug and contacts. Using contacts for other plugs may damage the connector. Use the enclosed contacts.
5
6

. For fabricating cables, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)
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Options/Peripheral Equipment

Configuration Example for Linear Servo Motors (Note 2)

LM-H3
@®When using a serial linear encoder

. Power lead wires To servo amplifier power connector (CNP1)
Linear Servo Motor ~ r—=—--= === === === === e m e oo T >

primary side (coil)

Linear servo motor
secondary side
(magnet)

Thermistor lead wires To servo amplifier 1/0 signal connector (CN3)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, >

tnearencoder /| o= .| Em=————TTT | Toservoamplifier encoder connector (CN2) _

Linear encoder

head cable [%i:l:::::::::::::{ji:@

@®When using an A/B/Z-phase differential output type linear encoder

Linear servo motor Power lead wires To servo amplifier power connector (CNP1)
Linear servo motor ~ -N M e >
secondary side primary side (coil)
(magnet)

Thermistor lead wires To servo amplifier 1/0 signal connector (CN3)

Linear encoder E ﬂ To servo amplifier encoder connector (CN2)
ffffffff > TIZITTTTITIIZooc e e
Linear encoder Note 1
head cable (Note 1) @)
LM-AJ
@®\When using a serial linear encoder
. Power lead wires To servo amplifier power connector (CNP1)
Linear servo motor = - - - - - - oo oo oo oo oS- >

Linear servo motor
secondary side
(magnet)

primary side (coil)

Shielded wire

Thermal protector lead wires

(Note 1) @3)
Linearencoder /| =g | EEO——————— 0 |’ To servo amplifier encoder connector (CN2)
Linear encoder m
head cable o e :E:E
AN @

@®When using an A/B/Z-phase differential output type linear encoder

. Power lead wires To servo amplifier power connector (CNP1)
LiNGar S8rV0 MOIOF == = = == = = = = = e e e e e e e e e m e e e m e s L o el D DL L ~

Linear servo motor . R .
primary side (coil)

secondary side
(magnet)

Shielded wire

Thermal protector lead wires

Linearencoder /| o/ N ST L S To servo amplifier encoder connector (ON2).
Linear encoder

head cable (Note 1) ®)

Notes: 1. Contact the relevant linear encoder manufacturers for connectors to connect with the head cables.
2. Cables drawn with dashed lines need to be fabricated by users. Refer to "Linear Servo Motor User's Manual" when fabricating the cables.
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Options/Peripheral Equipment

Cables and Connectors for Linear Servo Motors

Refer to "Details of Option Connectors for Servo Motors" in this catalog for the detailed models.
Encoder cables are not subject to European Low Voltage Directive (50 V AC to 1000 V AC and 75 V DC to 1500 V DC).

suoneoloadg
uowwon

Cable ] - -
No. |ltem Model length IP rating ™ete )| Application Description
MR-EKCBL2M-H 2m . . ) " e
Encoder cable For connectlng a linear Junction connector Servo amplifier connector g 2
(D | rote P20 encoder [ 22
MR-EKCBL5M-H 5m S 2
o @
@3
Junction connector Servo amplifier connector
e [0 ¢
Encoder connector For connecting a linear 3
@) | ootz MR-ECNM - IP20 | 9 3
se encoder Applicable cable >
Wire size: AWG 26 to 22 -g
Cable OD: 7 mm to 9 mm =
@
7]
. . Servo amplifier connector
Encoder connector For connecting a linear
®3) MR-J3CN2 - - o
set encoder I}
=90
S
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from g %
that of these connectors, overall IP rating depends on the lowest of all. 2
2. The crimping tool (91529-1) manufactured by TE Connectivity Ltd. Company is required. Contact the manufacturer directly. ©
3. Use MR-EKCBL_M-H or MR-ECNM to connect to an output cable for AT343A, AT543A-SC or AT545A-SC scales manufactured by Mitutoyo Corporation.
4. -H indicates a long bending life (for moving parts), and -L indicates a standard bending life (for fixed parts).
=
g.
58
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wn ©
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Options/Peripheral Equipment

Details of Option Connectors for HG Series Rotary Servo Motors

Model

Encoder connector

Servo amplifier connector

MR-J3ENCBL_M-A1-H (Nete2)
MR-J3ENCBL_M-A1-L (Nete2)
MR-J3ENCBL_M-A2-H (Nete2)
MR-J3ENCBL_M-A2-L (Nete2)

=
2174053-1

(TE Connectivity Ltd. Company)

==

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

or
Connector set: 54599-1019
(Molex, LLC)

Model

Encoder connector

Junction connector

MR-J3JCBLO3M-A1-L (Nete2)
MR-J3JCBLO3M-A2-L (Nete2)

LB
2174053-1

(TE Connectivity Ltd. Company)

B

Contact: 1473226-1 (with ring)
Housing: 1-172169-9

Cable clamp: 316454-1

(TE Connectivity Ltd. Company)

Model Junction connector Servo amplifier connector
MR-EKCBL_M-H Housing: 1-172161-9 Receptacle: 36210-0100PL
MR-EKCBL_M-L Connector pin: 170359-1 Shell kit: 36310-3200-008
MR-ECNM (TE Connectivity Ltd. Company) (3M)
or an equivalent product or
Cable clamp: MTI-0002 Connector set: 54599-1019
(Toa Electric Industrial Co., Ltd.) (Molex, LLC)
Model Encoder connector Junction connector

MR-J3JSCBLO3M-AT-L Note 2)
MR-J3JSCBLO3M-A2-L (Note 2)

L H

2174053-1
(TE Connectivity Ltd. Company)

===

Cable receptacle: CM10-CR10P-M
(DDK Ltd.)

Model

Encoder connector

Servo amplifier connector

MR-J3ENSCBL_M-H (Note 2)
MR-J3ENSCBL_M-L (Nete 2)

EE

For 10 m or shorter cable

Straight plug: CMV1-SP10S-M1

Socket contact: CMV1-#22ASC-C1-100

For 20 m or longer cable

Straight plug: CMV1-SP10S-M1 (long bending life)
CMV1-SP10S-M2 (standard)

Socket contact: CMV1-#22ASC-C2-100

(DDK Ltd.)

=l

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3Mm)

or
Connector set: 54599-1019
(Molex, LLC)

Model

Junction connector/encoder connector

Servo amplifier connector

MR-J3SCNS (ote 1.2,9

EE

Straight plug: CMV1-SP10S-M2
Socket contact: CMV1-#22ASC-S1-100
(DDK Ltd.)

=l

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

or
Connector set: 54599-1019
(Molex, LLC)

Notes: 1. Cable clamps and bushings for cable OD of 5.5 mm to 7.5 mm and of 7.0 mm to 9.0 mm are included in the set.
2. Some cables or connector sets may contain the connectors of different shapes. However, these connectors are all usable.
3. The connector set contains a plug and contacts. Using contacts for other plugs may damage the connector. Use the enclosed contacts.



Options/Peripheral Equipment

Details of Option Connectors for HG Series Rotary Servo Motors

Model

Encoder connector

Servo amplifier connector

MR-ENCNS2 (ot 1.3)

=

Straight plug: CMV1S-SP10S-M2
Socket contact: CMV1-#22ASC-S1-100
(DDK Ltd.)

el

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3Mm)

or
Connector set: 54599-1019
(Molex, LLC)

Model

Encoder connector

Servo amplifier connector

MR-J3SCNSA (e 1.2.9

=

Angle plug: CMV1-AP10S-M2
Socket contact: CMV1-#22ASC-S1-100
(DDK Ltd.)

=l

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3Mm)

or
Connector set: 54599-1019
(Molex, LLC)

Model

Encoder connector

Servo amplifier connector

MR-ENCNS2A (ete 1.3)

5

Angle plug: CMV1S-AP10S-M2
Socket contact: CMV1-#22ASC-S1-100
(DDK Ltd.)

0

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

or
Connector set: 54599-1019
(Molex, LLC)

Model

Power connector

MR-PWS1CBL_M-A1-H (Note2)
MR-PWS1CBL_M-A1-L (2
MR-PWS1CBL_M-A2-H (Nete2)
MR-PWS1CBL_M-A2-L (ete2)

Plug: KN4FT04SJ1-R
Socket contact: ST-TMH-S-C1B-100-(A534G)
(Japan Aviation Electronics Industry, Limited)

Model

Power connector

MR-PWS2CBLO3M-A1-L (Nete2)
MR-PWS2CBLO3M-A2-L (Nete2)

Plug: KN4FT04SJ2-R
Socket contact: ST-TMH-S-C1B-100-(A534G)
(Japan Aviation Electronics Industry, Limited)

Model Power connector

Plug: CE05-6A18-10SD-D-BSS (straight)
MR-PWCNS4 Cable clamp: CE3057-10A-1-D

(DDK Ltd.)
Model Power connector

Plug: CE05-6A22-22SD-D-BSS (straight)
MR-PWCNS5 Cable clamp: CE3057-12A-1-D

(DDK Ltd.)

Notes: 1. Cable clamps and bushings for cable OD of 5.5 mm to 7.5 mm and of 7.0 mm to 9.0 mm are included in the set.
2. Some cables or connector sets may contain the connectors of different shapes. However, these connectors are all usable.
3. The connector set contains a plug and contacts. Using contacts for other plugs may damage the connector. Use the enclosed contacts.
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Options/Peripheral Equipment

Details of Option Connectors for HG Series Rotary Servo Motors

Model

Electromagnetic brake connector

MR-BKS1CBL_M-A1-H
MR-BKS1CBL_M-A1-L
MR-BKS1CBL_M-A2-H
MR-BKS1CBL_M-A2-L

L H

Plug: JN4FT02SJ1-R
Socket contact: ST-TMH-S-C1B-100-(A534G)
(Japan Aviation Electronics Industry, Limited)

Model

Electromagnetic brake connector

MR-BKS2CBLO3M-A1-L
MR-BKS2CBL03M-A2-L

LB

Plug: JN4FT02SJ2-R
Socket contact: ST-TMH-S-C1B-100-(A534G)
(Japan Aviation Electronics Industry, Limited)

Model

Electromagnetic brake connector

MR-BKCNS1 (e 1.2

B E

Straight plug: CMV1-SP2S-L
Socket contact: CMV1-#22BSC-S2-100
(DDK Ltd.)

Model

Electromagnetic brake connector

MR-BKCNS2 (Nete 2)

E=

Straight plug: CMV1S-SP2S-L
Socket contact: CMV1-#22BSC-S2-100
(DDK Ltd.)

Model

Electromagnetic brake connector

MR-BKCNS1A (Note 1, 2)

sl

Angle plug: CMV1-AP2S-L
Socket contact: CMV1-#22BSC-S2-100
(DDK Ltd.)

Model

Electromagnetic brake connector

MR-BKCNS2A (Note 2)

)

Angle plug: CMV1S-AP2S-L
Socket contact: CMV1-#22BSC-S2-100
(DDK Ltd.)

Details of Option Connectors for Linear Servo Motors

Model Junction connector Servo amplifier connector
MR-EKCBL M-H Housing: 1-172161-9 Receptacle: 36210-0100PL
_ - Connector pin: 170359-1 Shell kit: 36310-3200-008

AR 2 (TE Connectivity Ltd. Company) (3M)
or an equivalent product or
Cable clamp: MTI-0002 Connector set: 54599-1019
(Toa Electric Industrial Co., Ltd.) (Molex, LLC)

Model Servo amplifier connector

MR-J3CN2

Receptacle: 36210-0100PL or
Shell kit: 36310-3200-008
(3M)

Connector set: 54599-1019
(Molex, LLC)

Notes: 1. Some cables or connector sets may contain the connectors of different shapes. However, these connectors are all usable.
2. The connector set contains a plug and contacts. Using contacts for other plugs may damage the connector. Use the enclosed contacts.
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Options/Peripheral Equipment

Products on the Market for HG Series Rotary Servo Motors

Contact the relevant manufacturers directly.
When fabricating a cable with the following connectors, refer to the relevant manufacturers' instruction manuals for wiring and
assembling procedures.

suoneoloads
uowwon

Encoder connector (servo amplifier side) [:E o
(@R
Application Connector (3M) S5
Receptacle: 36210-0100PL I
| Shell kit: 36310-3200-008 g
gi{;‘;gﬂggg: Connector (Molex, LLC) =
54599-1019 (gray) o
54599-1016 (black) g
o
>
Encoder connector for HG-KNS ;E 13
(:D":
. . |Connector Crimping tool 7
Applicable —|IP rating | op oo civity Ltd., (TE Connectivity Ltd. Applicable cable example
servo motor (et
Company) Company) o
Wire size: 0.13 mm? to 0.33 mm? (AWG 26 to 22) =5
) g2
For ground clip: 1596970-1 \(,:V"’i‘:’;eega?ﬁ 6.8 mmto 7.4 mm So
HG-KNS IP65  |2174053-1 For receptacle contact: example. 3
1596847-1 Fluorine resin wire (Vinyl jacket cable S}
TPE. SVP 70/0.08(AWG#22)-3P KB-2237-2
Bando Densen Co., Ltd. N2 or an equivalent product) -
Straight type Angle type g é
S o
<
Encoder connector for HG-SNS ©

Applicable IP rating Connector (DDK Ltd.) Applicable cable example 9o
servo motor | (Nete®) Type Type of connection |Plug Socket contact Cable OD [mm] ms
One-touch CMV1-SP10S-Mf1 551t07.5 § %
) connection type CMV1-SP10S-M2 7.0t09.0 23
Straight =3
Screw tvpe CMV1S-SP10S-M1 55t07.5 3
yp CMV1S-SP10S-M2 Selegt a solder or press 701090
HG-SNS P67 CMV1-AP10S-M1 bonding type.
One-touch “API10S- (Refer to the table below,)  |>-2107: c
Angle connection type CMV1-AP10S-M2 7.0t09.0 ()
g Serew oo CMV1S-AP10S-M1 55107.5 =
(9]
P CMV1S-AP10S-M2 7.010 9.0 @
Contact Socket contact (DDK Ltd.) Wire size (Note 3)
Solder type CMV1-#22ASC-S1-100 0.5 mm?2 (AWG 20) or smaller R
o
2 2
CMVA-#22ASC-C1-100 0.? mm to 0.5 mm? (AWG 24. to 20). g—
Press bonding type Crimping tool (357J-53162T) is required. o
9P CMVA#22ASC-C2-100 0.08 mm? to 0.2 mm? (AWG 28 to 24) &
Crimping tool (357J-53163T) is required.
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from
that of these connectors, overall IP rating depends on the lowest of all. B)
2. Contact Toa Electric Industrial Co., Ltd. @
3. The wire size shows wiring specifications of the connector. §
8‘.
?
w
C
he]
°
]
=1
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Options/Peripheral Equipment

Products on the Market for HG Series Rotary Servo Motors

Contact the relevant manufacturers directly.
When fabricating a cable with the following connectors, refer to the relevant manufacturers' instruction manuals for wiring and
assembling procedures.

Power connector for HG-KNS QE
Aoolicable P ratin Connector Crimping tool
PP 9 (Japan Aviation Electronics  |(Japan Aviation Electronics  |Applicable cable example
servo motor ~ |(Note ) L o
Industry, Limited) Industry, Limited)

Wire size: 0.3 mm?to 0.75 mm? (AWG 22 to 18)
Cable OD: 5.3 mm to 6.5 mm

For contactor: Wire example:

CT170-14-TMH5B Fluorine resin wire (Vinyl jacket cable

RMFES-A (CL3X) AWG 19, 4 cores

Dyden Corporation ™3 or an equivalent product)

Plug: KN4FT04SJ1-R
HG-KNS IP65 Socket contact:
ST-TMH-S-C1B-100-(A534G)

Straight type Angle type
Cable Cable
Plug  clamp Plug clamp

Power connector for HG-SNS

. Plug (with backshell) Cable clamp :
':pp'(')cat;'teo IP rating et |(DDK Ltd.) (DDK Ltd.) Applicable cable example
ervo motor Type Model Model Wire size (Note2) Cable OD [mm]
CE3057-10A-2-D . . |85t011
IP67 CE05-6A18-10SD-D-BSS 2.2 PG 3:5 mm
HG-SNS52), CE3057-10A-1-D (AWG 14 10 12) 10.5 0 14.1
1024, 152J
’ 2 2
. D/MS3106B18-10S D/MS3057-10A (QA?N”(";”} 4t?031'2)mm zg‘lﬁh‘; ST[‘;‘)"e'
Straight g
CE3057-12A-2-D . . 951013
IP67 CE05-6A22-22SD-D-BSS AT 8 mm
HG-SNS202J, CE3057-12A-1-D (AWG 1010 8) 12510 16
3024
2 2
- D/MS3106B22-225 D/MS3057-12A fA‘:’N"é”} ot?ossTm qu'zh?@ﬁ'er
CE3057-10A-2-D . . |85t011
IP67 CE05-8A18-10SD-D-BAS zAmem 10 3.5 mm
HG'JSNSE'L?J' CE3057-10A-1-D (AWG 14 to 12) 10.5 to 14.1
102J, 152
g 2 2
: D/MS3108B18-10S D/MS3057-10A (ZA%V%"} 00 1'52)"‘"‘ zg‘dzhci’;gs'n;")"er
Angle
CE3057-12A-2-D . . |95t013
IP67 CE05-8A22-22SD-D-BAS SA?/vrgm to 8 mm
HG'JSNS2O2J’ CE3057-12A-1-D (AWG 100 8) 12,510 16
302
2 2
. D/MS3108B22-22S D/MS3057-12A (SA‘:’Nrgq Ot‘t’ossr)"m zsl;zh?;srn)a)”er

Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from
that of these connectors, overall IP rating depends on the lowest of all.
2. The wire size shows wiring specifications of the connector. Refer to "Selection Example in HIV Wires for Servo Motors" in this catalog for examples of wire size selection.
3. Contact Taisei Co., Ltd.
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Products on the Market for HG Series Rotary Servo Motors

Contact the relevant manufacturers directly.
When fabricating a cable with the following connectors, refer to the relevant manufacturers' instruction manuals for wiring and
assembling procedures.

suoneolyoads
uowwon

Electromagnetic brake connector for HG-KNS ;E

Connector Crimping tool
(Japan Aviation Electronics (Japan Aviation Electronics Applicable cable example
Industry, Limited) Industry, Limited)

Applicable IP rating
servo motor (Note 1)

o8
o 2
20
()]
5%
8
3

Wire size: 0.3 mm? to 0.5 mm? (AWG 22 to 20)

Plug: JN4FT02SJ1-R Cable OD: 3.6 mm to 4.8 mm

. For contactor: Wire example: n
HG-KNS —IPes e 100, (As34q) |CT170-14-TWHSB Fluorine resin wire (Vinyl jacket cable S
RMFES-A (CL3X) AWG 20, 2 cores >
Dyden Corporation "¢ 2) or an equivalent product) -?_,
Straight type Angle type g
Electromagnetic brake connector for HG-SNS % = §
=5
Applicable IP rating Connector (DDK Ltd.) Applicable cable example g E)
servo motor  |(Nete ) Type Type of connection Plug Socket contact Cable OD [mm] E:
CMV1-SP2S-S 4.0t06.0
One-touch connection type CMV1-SP2S-M1 551075
- .
YPe [CcMv1-sP2s-m2 7.0109.0 =3
Straiaht CMV1-SP2S-L 9.0t0 1.6 ) ‘-‘&’)
9 CMV1S-SP25-S 4.0106.0 R
Screw type CMV1S-SP2S-Mf1 55107.5 ©
CMV1S-SP2S-M2  |ggject a solder or 7.010 9.0 5
CMV1S-SP2S-L press bonding type. 9.0t 11.6 me
HG-SNS IP67 CMV1-AP2S-S (Refer to the table 4.0t0 6.0 é %
One-touch connection type CMV1-AP2S-M1 below.) 551075 3 g
- 3
YPE [eMV1-AP2S-M2 7.0109.0 *3
Qo
CMV1-AP2S-L 9.0to 11.6 —
Angle
CMV1S-AP2S-S 4.0t06.0
Sorew o CMV1S-AP2S-M1 5.5107.5 s
yp CMV1S-AP25-M2 7.0109.0 2
CMV1S-AP2S-L 9.0t0 11.6 &
Contact Socket contact (DDK Ltd.) Wire size (Note3)
Solder type CMV1-#22BSC-S2-100 1.25 mm? (AWG 16) or smaller -
. } . 0.5 mm? to 1.25 mm2 (AWG 20 to 16) g
Press bonding type CMV1-#22BSC-C3-100 Crimping tool (357J-53164T) is required. S
5
Products on the Market for Linear Servo Motors
3
Thermistor junction connector for LM-H3 [[:] §
C
Applicable N——— Connector (3M) . S
servo motor IP rating Plug Shell kit Applicable cable example >
— >
LM-H3 . 36110-3000FD 36310-F200-008 Wire size: 0.3 mm? (AWG 22) or smaller
Cable OD: 7 mm to 9 mm
Notes: 1. The IP rating indicated is for the connector's protection against ingress of dust and water when coupled to a servo motor. If the IP rating of the servo motor differs from (CD
that of these connectors, overall IP rating depends on the lowest of all. g
2. Contact Taisei Co., Ltd. g

3. The wire size shows wiring specifications of the connector. Refer to "Selection Example in HIV Wires for Servo Motors" in this catalog for examples of wire size selection.

6-17



Options/Peripheral Equipment

Configuration Example for Servo Amplifiers

Controller (Note 3)
Servo amplifier Ethernet cable (Note 4) Servo amplifier

® CC-Link IE TSN-
compatible controller em
*RD78G Ethernet cable
*RD78GH (Note 4)
*FX5-40SSC-G
*FX5-80SSC-G
*SWM-G

@ EtherCAT®-compatible
controller

- ’ﬂ:; Junction terminal block (Note 1)
®3) PS7DW-20V14B-F
(Toho Technology)

|

I

I

I

I

I
CN5 N
Setup software ~
MR Configurator2 A

ON2

(Note 2)
Battery: MR-BAT6V1SET-B

,,,,,,,,,,,,,,,,, i !
! -
S E:f:@ 1 - - - To encoder cable

Notes: 1. Refer to "Junction Terminal Block" in this catalog.
2. The battery is required when configuring an absolute position detection system with a rotary servo motor having a battery backup type absolute position encoder. Refer
to "Battery" in this catalog.
3. When branching off CC-Link IE TSN (synchronous communication function) with a switching hub, use a switching hub (Class B) recommended by CC-Link Partner
Association. When a switching hub (Class A) is used, there are restrictions on the topologies to be used. Refer to the controller user's manual for details.
4. For specifications of the Ethernet cable, refer to "Ethernet Cable Specifications" in this catalog.

Ethernet Cable Specifications

ltem CC-Link IE TSN (Nete 1,2) ‘EtherCAT®/CC-Link |E Field Network Basic
Category 5e or higher, (double shielded/STP) straight cable
The cable must meet the following: The cable must meet the following:
Ethernet Cable Standard « IEEE802.3 (1000BASE-T) - IEEE802.3 (100BASE-TX)
- ANSI/TIA/EIA-568-B (Category 5e) » ANSI/TIA/EIA-568-B (Category 5e)
Connector |RJ-45 connector with shield

Notes: 1. Use wiring parts recommended by CC-Link Partner Association for wiring the CC-Link |IE TSN.
2. Cables for CC-Link IE Controller Network cannot be used with CC-Link IE TSN.
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Cables and Connectors for Servo Amplifiers

Refer to "Details of Option Connectors for Servo Amplifiers" in this catalog for the detailed models.

suoneoloadg
uowwon

- Cable -
No. ltem Application Model Description
length
CNP1 Open tool
connector
- w
5 Qo
S G O <
For MR-JET-100G or smaller E 2 °
5 3w
§ R
= Applicable wire size ™" AWG 18 to 14 7o)
% Serve emmlier Tenes Insulator OD: 3.9 mm or smaller 3
O [(1) P P - (Standard accessory)
5 connector set CNP1 Open tool %
L connector 2
_ [s}
g >
For MR-JET-200G/ g e _g
MR-JET-300G g =
@
Applicable wire size e h: AWG 16 to 10 @
Insulator OD: 4.7 mm or smaller
g
0.5m |MR-J2HBUSO05M 53
For Connecting Servo amplifier Junction terminal 3 %
Junction terminal block connector block connector 2
2@ |sable MR-JET-_G and 1m  |MR-J2HBUS1M S
O PS7DW-20V14B-F ﬂ:(j ’:]]
e}
w 5m MR-J2HBUS5M =
g8
(3) |Connector set For MR-JET-_G - MR-CCN1 D Servo amplifier connector e
s
£ Personal computer Personal computer connector Servo amplifier connector
e (4) |communication cable |For MR-JET-_G 3m MR-J3USBCBL3M A connector mini-B connector (5-pin) o
o = ) = o
L (USB cable) e m=C ) (= mE
Servo amplifier Battery connector =
TS T
o connector Junction connector  [E=SECS
= ﬁ% =
e (5) |Battery branch cable For MR-JET-_G 0.3m |MR-BT6V4CBLO3M g
LE Cable length —
Encoder side: 0.3 m
Battery side: 0.1 m
-
Notes: 1. The wire size shows wiring specifications of the connector. Refer to "Selection Example in HIV Wires for Servo Motors" in this catalog for examples of wire size selection. 5)
s
(2]
o
IS
[o%
c
Q
o
@
T
)
o
)
=
=
=)
7
w
=
o
°
o
=
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Details of Option Connectors for Servo Amplifiers

Model CNP1 connector Open tool
Servo amplifier power connector set 5 S
For MR-JET-100G or smaller S
(standard accessory) =
1-2349815-2 1981045-1

(TE Connectivity Ltd. Company)

(TE Connectivity Ltd. Company)

Model CNP1 connector Open tool
Servo amplifier power connector set 5
For MR-JET-200G/ : Sv
MR-JET-300G =
(standard accessory)
1-2349825-8 2349891-1

(TE Connectivity Ltd. Company)

(TE Connectivity Ltd. Company)

Model Servo amplifier connector Junction terminal block connector
MR-J2HBUS_M Press bonding type (Note2) Press bonding type (2
Connector: 10120-6000EL Connector: 10120-6000EL
Shell kit: 10320-3210-000 Shell kit: 10320-3210-000
(3M) (3M)
or an equivalent product or an equivalent product
Model Servo amplifier connector
Solder type MNote )
Connector: 10120-3000PE
MR-CCN1 D Shell kit: 10320-52F0-008
(3M)
or an equivalent product
Model Servo amplifier connector Battery connector Junction connector

MR-BT6V4CBLO3M

3 -]

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

Contact: SPHD-002GW-P0.5
Housing: PAP-05V-S
(J.S.T. Mfg. Co., Ltd.) (3M)

Plug: 36110-3000FD

Notes:

1. The press bonding type (Connector: 10120-6000EL and shell kit: 10320-3210-000) (3M) is also usable. Contact the manufacturer directly.

2. The solder type (connector: 10120-3000PE and shell kit: 10320-52F0-008) (3M) is also usable. Contact the manufacturer directly.

Products on the Market for Servo Amplifiers

Ethernet Cable
Item Model Specifications
For indoor SC-ESEW-S_M _:cable length (0.5 m, 1 to 100 m (unit
of 1 m))
Ethernet Cable For indoor and _:cable length (0.1, 0.2, 0.3, 0.5 m, 1 to|Double shielded cable (Category 5e)

moving part

SC-E5EW-S_M-MV

45 m (unit of 1 m))

For indoor/outdoor |[SC-ES5EW-S_M-L

_: cable length (1 to 100 m (unit of 1 m))

For details, please contact Mitsubishi Electric System & Service Co., Ltd. OVERSEAS SERVICE SECTION. (Email: osb.webmaster@melsc.jp)

* When using CC-Link IE TSN, refer to the website of CC-Link Partner Association for cables on the market other than above.

https://www.cc-link.org/en/
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Regenerative Option

1
— . o 0
Permissible regenerative power [W] (Note 2) S 633
N . Q
Regenerative option % g
e ilt-i MR-RB )
Servo amplifier model Bl . 2
reg.eneratlve 032 12 14 30 (Note 3) 34 (Note 3) 5 (Note 1)
resistor »
40 Q 400 26 0 130 26 Q 130 g2
30
MR-JET-10G - 30 - - - - - 3
MR-JET-20G - 30 100 - - - - o) %
(2]
MR-JET-40G 10 30 100 - - - - 3
MR-JET-70G 30 - - 100 - 300 -
MR-JET-100G 30 - - 100 - 300 - &
MR-JET-200G 100 - - - 300 - 500 5
MR-JET-300G 100 - - - 300 - 500 5
°
Notes: 1. Cool the unit forcibly with a cooling fan (92 mm x 92 mm, minimum air flow: 1.0 m%min). The cooling fan must be prepared by users. =
2. The power values in this table are resistor-generated powers, not rated powers. ]
3. It may be necessary to cool the unit forcibly with a cooling fan (92 mm x 92 mm, minimum air flow: 1.0 m*min), depending on the operating environment. @
Refer to "MR-JET User's Manual" for details. The cooling fan must be prepared by users.
g
* Precautions when installing and connecting the regenerative option £ 5}
1. The regenerative option causes a temperature rise of 100 °C or higher relative to the ambient temperature. Fully examine heat dissipation, installation position, wires used before & ?/)
installing the unit. Use flame-retardant wires or apply flame retardant on wires, and keep the wires clear of the unit. @ @
2. Use twisted wires for connecting the regenerative option to the servo amplifier, and keep the wire length to a maximum of 5 m. é
3. Use twisted wires for connecting a thermal sensor so that the sensor does not fail to work properly because of inducted noise.
4. There are restrictions on the mounting direction of the regenerative option. Refer to "MR-JET User's Manual" for details.
C
3
58
S w
wn ©
<
(s}

m
o)
(=
°
=)
@
=]
=

[esayduad/suondo

SOIM/SAT

suonnesald 117 1onpo.d

uyoddng
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Regenerative Option

Dimensions [Unit: mm] |Connections
MR-RB032
06 mounting
hole
o Terminal arrangement
~ T T
. of
[ I
: [ I
Lo I
© < 5.0 | !
[ I
g 3 !
[ I
: [ I Applicable wire size (Note 3):
b le | 0.2 mme to 2.5 mm? (AWG 24 to 12) Disconne(_:i the vyires for the built-in
] ! ) L regenerative resistor (between P+ and C),
. ! . Mounting screw size: M5 Servo amplifier and then remove the resistor.
20) % 16) ‘MOdel ‘ Mass [kg] ‘ Regenerative option
= [MR-RB032 [0.5 |

40 @6 mounting

@ [
I
l
I
I
3 5
i
Dj\
I
1
1
o lo
(20) 149 g'j*
169

Terminal arrangement

Applicable wire size (Note 3):
0.2 mm? to 2.5 mm? (AWG 24 to 12)
Mounting screw size: M5

Model Mass [kg]
MR-RB12 11
MR-RB14 )

Built-in
regenerative
resistor

5 m or shorter

Notes: 1. Create a sequence circuit that turns off the magnetic contactor when abnormal overheating occurs.
2. G8 and G4 terminals are thermal sensor. G3-G4 opens when the regenerative option overheats abnormally.

3. The wire size shows wiring specifications of the connector. Refer to "Wires, Molded-Case Circuit Breakers, and Magnetic Contactors" in this catalog for examples of wire

size selection.
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Regenerative Option

Notes: 1. Create a sequence circuit that turns off the magnetic contactor when abnormal overheating occurs.
2. When using MR-RB50, cool the unit forcibly with a cooling fan (92 mm x 92 mm, minimum air flow: 1.0 m®min). The cooling fan must be prepared by users.
3. When MR-RB30 or MR-RB34 is used, it may be necessary to cool the unit forcibly with a cooling fan (92 mm x 92 mm, minimum air flow: 1.0 m®min), depending on the
operating environment. Refer to "MR-JET User's Manual" for details. The cooling fan must be prepared by users.
4. G3 and G4 terminals are thermal sensor. G3-G4 opens when the regenerative option overheats abnormally.

1
g9
Dimensions [Unit: mm] |Connections = g
o]
MR-RB30, MR-RB34 53
a
g Cooling fan mounting screw (2-M4 screw) (Note 3)
Terminal arrangement w
ow
1ol g <
& = 8)
S <
3 g2
(7]
g 101.5 825 Terminal screw size: M4 =)
10 90 A 318 Mounting screw size: M6
100 B (q?
Cooling fan intake 2
(Note 3) Disconnect the wires for the built-in o
ol = Jf:f" : regenerative resistor (between P+ and C), >
® . I | - Model c\i/i;n:::ons Mass Servo amplifier/ and then remove the resistor. _g
[ka] Regenerative option =
R EUUUUUUUUUUUUUUUUUUUU A B >
00000000000000000000 MR-RB30 17 235 |29 B I
03 MR-RB34 i 1
= Built-in -
regenerative o
MR-RB50 resistor (Note 4) =8
S
5 m or shorter S on
|2 MOTSNOPEr =
(@ -] n O©
Cooling fan mounting 49 825 © Cooling fan (Note 2, 3) 2
screw e n— o o
(2-M3 screw) (Note 2)
provided on the cdoocoload I A =g Terminal arrangement
opposite side S32S9229 7x14 =g
e === === © =
\‘;‘E‘ZEEEEE% siotted hole |8 | F52 C
ctS=good —F == 5
SESo2scSd ==t =0
0| choocoood oo i
3 S#sS 2%2 EE: % b= o eil  Cooling fan intake g" =
: DE%EE E E - = ANNote2)  rerminal screw size: Md 7] %
Soooooadg o 22 Mounting screw size: M6 S
) cococococood © ==t o
@ coococococoq - oo
- coococoocog oo L
SSS3Sasd t |pbe s -
2.3 200 A of Jll7 N REL) Variable Mass o
—12 Model dimensions -
B 120 8 [ka] md
A =
MR-RB50 17 ‘217 5.6 S T
32
25
@
L

=
[
=
g

suonnesald 117 1onpo.d

uyoddng
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Replacement Fan Unit (MR-JET-FAN1)

The cooling fan of the 2 kW and 3 kW servo amplifiers has a fan and a fan cover as a unit. Replace the fan unit when the fan needs to
be replaced. Refer to "MR-JET User's Manual" for replacement of the cooling fan.

Servo amplifier model Replacement fan unit model
MR-JET-200G
MR-JET-300G MR-JET-FAN1

[Products on the Market]
Junction Terminal Block (PS7DW-20V14B-F)

This terminal block is used for wiring signals.

Dimensions [Unit: mm]
| 63
54
4411
7.62
4.5 [l
) 1
~ !
X N o
<ol
TB.E (6
9o 9
M3x5L o0 @
MoxoL 1 Toho Technology Corp.,
. 2 i Kyoto Factory
_ ¥ HO5 H Applicable wire: 1.25 mm?2 maximum

27.8
36.5
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Battery (MR-BAT6V1SET-B)

Use the battery to configure an absolute position detection system with a rotary servo motor having a battery backup type absolute
position encoder. MR-BAT6V1 is built in MR-BAT6V1SET-B.

When the battery life runs out, please replace MR-BAT6V1.

Refer to "MR-JET User's Manual" for installation of the battery.

suoneoloadg
uowwon

External appearance Dimensions

SJ9||0J}u0D
walsAg oAleS

(6v)

slalydwy onles

Mass: 62 g (including MR-BAT6V1 battery)

SIOJON
onIas Arejoy

MR-BAT6V1

Model MR-BAT6V1
Nominal voltage [V]l|6
Nominal capacity [mAh]|1650

Lithium content [g]|1.2

Primary battery 2CR17335A (CR17335A x 2 pcs. in series)
Mass [g] |34

SIOION
OAJSS Jeaur]

m
o)
(=
°
=)
@
=]
=

[esayduad/suondo

* MR-BAT6V1 is an assembled battery composed of lithium metal batteries of CR17335A. This battery is not subject to the dangerous goods (Class 9) of the UN Recommendations.
To transport lithium metal batteries and lithium metal batteries contained in equipment, take actions to comply with the following regulations: the United Nations Recommendations
on the Transport of Dangerous Goods, the Technical Instruction (ICAO-TI) by the International Civil Aviation Organization (ICAO), and the International Maritime Dangerous Goods

Code (IMDG Code) by the International Maritime Organization (IMO). To transport the batteries, check the latest standards or the laws of the destination country and take actions. E
Contact your local sales office for more details. ]
* Please dispose of the battery according to your local laws and regulations. §
&
Mounting
o
Servo amplifier 3
o
c
Q
0 [
&
Y
0 2
CN2 g
T o
>
(7]
MR-BAT6V1SET-B
- Encoder cable
d (Option) (Note 2)
- | <---| E:]:EQ »
Battery branch cable : 'c:)
MR-BT6VACBLO3M = = g
(Option) (Note 1) =1

Servo motor

Notes: 1. Refer to "Cables and Connectors for Servo Amplifiers" for details.
2. Refer to "Cables and Connectors for Rotary Servo Motors" for details.
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Radio Noise Filter (FR-BIF)

This filter suppresses noise from the power supply side of the servo amplifier, especially effective for the radio frequency bands of 10
MHz or lower. The radio noise filter is designed to be installed on the input side.

Dimensions [Unit: mm] |Connections
Do not use the radio noise filter on the output side of the servo amplifier.
Wiring should be as short as possible. Grounding is required.
White Insulate the unused wire when using the radio noise filter with a 1-phase power supply.
S Red Blue Green Leakage current: 4 mA
° <
§ ]7 ”N Terminal Servo
Ei r block amplifier
|-29| N 05 hole MCCB  MC
< —_— B —
R . ﬂ% Power:: i o ::12
! supply T
58 20" — 3
z o
FR-BIF L

Line Noise Filter (FR-BSF01)

This filter is effective in suppressing noise emitted from the power supply side or the output side of the servo amplifier, and also in
suppressing high-frequency leakage current (zero-phase current), especially within 0.5 MHz to 5 MHz band.

Dimensions [Unit: mm] |Connections
FR-BSFO01 The line noise filters can be mounted on lines of the power supply (L1/L2/L3) and of the
For wire size of 3.5 mm?2 (AWG 12) or smaller servo motor power (U/V/W). Pass each of the wires through the line noise filter an equal

number of times in the same direction.

For wires of the power supply, the effect of the filter rises as the number of passes
increases, but generally four passes would be appropriate. For the servo motor power
lines, passes must be four times or less. Do not pass the grounding wire through the
filter. Otherwise, the effect of the filter will drop.

Wind the wires by passing through the filter to satisfy the required number of passes as
shown in Example 1. If the wires are too thick to wind, use two or more filters to have the

9510.5 . )
— required number of passes as shown in Example 2.
f‘L g Place the line noise filters as close to the servo amplifier as possible for their best
& performance.
(65) 0
9
& Example 1 Example 2
@
m& MCCB  MC o}
{ i = Servo amplifier Servo amplifier
Powergx ! 3 ) oToTo
supply /(—V d MCCB MC
i | P e S L1
o | L2 SL?W?’ i ——1 L2
" PRY L oL L3
(o slslsle
Line noise filter =

Line noise filter

Data Line Filter

This filter is effective in preventing noise when attached to the motor encoder cable, etc.
Example) ESD-SR-250 (manufactured by TOKIN Corporation)

ZCAT3035-1330 (manufactured by TDK)

GRFC-13 (manufactured by Kitagawa Industries Co., Ltd.)

E04SRM563218 (manufactured by Seiwa Electric Mfg. Co., Ltd.)

Surge Killer

Attach surge killers to AC relays and AC valves around the servo amplifier. Attach diodes to DC relays and DC valves.
Example) Surge killer: CR-50500 (manufactured by Okaya Electric Industries Co., Ltd.)

Diode: A diode with breakdown voltage four or more times greater than the relay drive voltage, and with current capacity two or more times greater than the relay drive
current.
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»
©
The following filters are recommended as a filter compliant with the EMC directive for the power supply of the servo amplifier. 8 g
A surge protector is separately required to use the filters. Refer to "MR-JET User's Manual" for details. Q3
Fulfill the following requirements when connecting one or more units of servo amplifiers to one EMC filter. S s
+ Rated voltage [V] of EMC filter = Rated input voltage [V] of servo amplifier @
+ Rated current [A] of EMC filter = Total rated input current [A] of servo amplifiers connected to EMC filter
()
EMC Filter o 3
Operating Total length of servo Rated Rated Operating =°
] Mass | _. cw
environment motor power cables |Model current voltage temperature k] Fig. |Manufacturer o
[A] [VAC] |rC] g G o
TR G S FSB-10-254-HU |10
Category C2/C3 (e 1 50 m or shorter FSB-20-254-HU |20 250 -40 to 85 1.8 A COSEL Co., Ltd. %
FSB-30-254-HU |30 S
HF3010C-SZB |10 0.9 =
IEC/EN 61800-3 _ _ 3
50 m or shorter Nete2 | HF3020C-SZB 20 500 -20 to 50 B Soshin Electric Co., Ltd. =
Category C3 (Nete 1) 1.3 >
HF3030C-SZB 30 %)
Notes: 1. Category C2: Intended to be installed in either the first environment (residential environment) by a professional or in the second environment (commercial, light industrial,
and industrial environments). ]
Category C3: Intended to be installed in the second environment (commercial, light industrial, and industrial environments). =}
2. If the length of the power cable exceeds 20 m, install the radio noise filter (FR-BIF) on the input side of the servo amplifier. Es
a P
s
Connections
3-phase 200 V AC 1-phase 200 V AC
-
EMC filter Servo amplifier EMC filter Servo amplifier (:_s'
IN ouT IN out g L
MCCB MCCB §- @
—x_ 1 4 — 1 4 (R n @
Fover | 2 s o 2 s L2 i 8
P 3 6 —x 3 6 L3
o
@ @ 2
= = m o
- ] £3
Surge protector | 1 2 3 Surge protector | 1 2 3 -5 g
(Note 2) N (Note 2) L (] =
: LjJ =g
= = =]

Notes: 1. Connect the power supply to L1 and L3 terminals. Do not connect anything to L2.
2. This is for when a surge protector is connected. E
(2]
=
Dimensions [Unit: mm] g
FSB-10-254-HU/FSB-20-254-HU/FSB-30-254-HU HF3010C-SZB/HF3020C-SZB/HF3030C-SZB
240 R2.2
208 Terminal cover 5x6 Mounting plate t = 1.0 g
o Eee\| |, \S— ailce g T g
R T e s e oo i :
e, S e Jd B el R =cc .
Ny R fgl e L L
Input (& — = i = = oo = ‘ 210 04.5 78
A Protective earth (PE) & “J B 220 E
230 Mounting plate t=1.2 (9]
. 8
| | R [ 5
o
‘ 0000000000 00 @
! g 0000000000 000000000 |,
| . 0000000000 000000000
® ?a ® B -
C
3
o
=1

Surge Protector

Attach surge protectors of RSPD series (manufactured by Okaya Electric Industries Co., Ltd.) or LT-CS-WS series (manufactured by
Soshin Electric Co., Ltd.) to the servo amplifiers.
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Power Factor Improving AC Reactor (FR-HAL)

This boosts the power factor of servo amplifier and reduces the power supply capacity.

Servo amplifier model Power factor improving AC reactor model Note
MR-JET-10G
FR-HAL-0.4K
MR-JET-20G
MR-JET-40G FR-HAL-0.75K
MR-JET-70G FR-HAL-1.5K
MR-JET-100G (3-phase power input) FR-HAL-2.2K
MR-JET-100G (1-ph input
(1-phase power input) FR-HAL-3.7K
MR-JET-200G (3-phase power input)
MR-JET-2 1-ph i
J 00G (1-phase power input) FR-HAL-5.5K

MR-JET-300G

Notes: 1. When using the power factor improving AC reactor, install one reactor for each servo amplifier.

Connections

3-phase 200 V AC 1-phase 200 V AC
Servo amplifier Servo amplifier
MCCB MC FR-HAL MCCB MC
s X . .
—x ‘ /—U/—m 1 = R
Power ! - Y Power
supply T 2 L2 supply
! LT z
e L3 e e T
Notes: 1. Connect the power supply to L1 and L3 terminals. Do not connect anything
to L2.
Dimensions
Variable dimensions [mm] Mass Terminal
Model )
w Wi |H D DI D2 |d kgl screw size
FR-HAL-0.4K [104+2 84 99 72 51 40 M5 0.6 M4
FR-HAL-0.75K |104+2 84 99 74 56 44 M5 0.8 M4
Lo | o, L FRHAL1 5K [104:2 |84 (99 |77 |61 |50 [M5 |11 |w4
i i N N (Note 2)
Wi o2 FR-HAL-2.2K |115 40 115 77 7 57 M6 1.5 M4
FR-HAL-3.7K [115(MNoe2 140 115 83 81 67 M6 2.2 M4
W or shorter D1

FR-HAL-5.5K [115(MNoe2 140 115 83 81 67 M6 2.3 M4

Notes: 1. Use this mounting hole for grounding.
2. This indicates the maximum dimension. The dimension varies depending on the bending degree of the input/output lines.
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Servo Support Software

Options/Peripheral Equipment

Drive System Sizing Software Motorizer
Specifications
ltem Description

Types of motor/drive

Servo, inverter, sensorless servo

Types of load mechanism

Ball screws, rack and pinions, roll feeds, rotary tables, carts, elevators/hoists, conveyors, fans, pumps,
crank, generic (rotary), generic (linear), linear servo

Types of transmission mechanism

Coupling, external gear reducer, V belt and pulley, toothed belt/roller chain

Operation pattern

Constant speed/pause, acceleration/deceleration, trapezoid, triangle, speed csv file,
MELSOFT GX LogViewer file

Types of input support of moment of
inertia calculation function

Solid cylinder, hollow cylinder, disk, rectangular solid, truncated cone, sphere, generic

Sizing results

Result, motor type, power supply voltage, motor, motor capacity, drive, drive capacity, effective torque,
torque effective load rate, peak torque, peak load rate, effective torque at stop, effective load rate at stop,
motor output, motor output rate, maximum speed, maximum speed rate, maximum load inertia moment,
inertia moment ratio, regenerative power, regenerative load ratio, regenerative option,

maximally increased torque, rated speed, brake, oil seal, structure specification,

graph of motor side speed/motor side torque/motor output

Printing of output of results

Prints load mechanism, transmission mechanism, operation pattern, and sizing results.

Data saving

Load mechanism, transmission mechanism, operation pattern, motor selection, drive selection, and
sizing results are saved with a file name.

Operating environment Note )

ltem Description
Microsoft® Windows® 10 (64-bit/32-bit)

(OS] Microsoft® Windows® 8.1 (64-bit/32-bit)
Microsoft® Windows® 7 (64-bit/32-bit) [Service Pack1 or later]

.NET Framework .NET Framework 4.6 or later

cPU Desktop PC: Intel® Celeron® processor 2.4 GHz or more recommended
Laptop PC: Intel® Pentium® processor 1.9 GHz or more recommended
1 GB or more recommended (32-bit OS)

Memory

2 GB or more recommended (64-bit OS)

Free hard disk space

For installation: 1 GB or more free hard disk capacity

For operation: 512 MB or more free virtual memory capacity

Monitor

Resolution 1024 x 768 or more (XGA)

Compatible with above personal computers

Notes:

1. This software may not run correctly on some personal computers.
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Options/Peripheral Equipment

Servo Support Software MELSOFT
MR Configurator2 (SW1DNC-MRC2-E) (Note 1)

MR Configurator2 can be obtained by either of the following:

+Purchase MR Configurator2 alone.

*Purchase GX Works3 or MT Works2: MR Configurator2 is included in GX Works3 and MT Works2 with software version 1.34L or later.

*Download MR Configurator2: If you have MELSOFT iQ Works, GX Works3, GX Works2, MT Works2, EM Software Development Kit,
or CW Configurator, MR Configurator2 is available for free download.

Specification (Note 2)

Item Description
Project New/Open/Save/Save As/Delete Project, Read Other Format, Write Other Format, System Setting, Print
Parameter Parameter Setting, Network Parameter, Axis Name Setting, Parameter Converter
Safety Safety parameter setting, Change password, Initialize password
Positioning-data Point Table, Program, Indirect Addressing, Cam Data
Monitor Display All, I/O Monitor, Graph, ABS Data Display, Object Monitor
Alarm Display, Alarm Onset Data, Drive recorder, No Motor Rotation, System Configuration, Life Diagnosis,
Diagnosis Machine Diagnosis, Linear Diagnosis, Fully Closed Loop Diagnosis, Gear Failure Diagnosis,

Encoder Communication Diagnosis
JOG Operation, Positioning Operation, Motor-Less Operation, DO Forced Output, Program Operation,
Single-Step Feed, Test Operation Information
Adjustment One-Touch Tuning, Tuning, Machine Analyzer, Advanced Gain Search
Servo Assistant, Update Parameter Setting Range, Machine Unit Conversion Setting, Switch Display
Language, Help
Notes: 1. MELSERVO-JET series is supported by MR Configurator2 with software version 1.105K or later.
2. Supported items vary depending on the servo amplifiers. Refer to "MR Configurator2 SW1DNC-MRC2-E Installation Guide" for details.

Test Operation

Others

Operating environment (Note 1)

Components Description
Microsoft® Windows® 10 Education Microsoft® Windows® 7 Enterprise
Microsoft® Windows® 10 Enterprise Microsoft® Windows® 7 Ultimate
Microsoft® Windows® 10 Pro Microsoft® Windows® 7 Professional
Microsoft® Windows® 10 Home Microsoft® Windows® 7 Home Premium
Microsoft® Windows® 10 loT Enterprise 2016 LTSB (Nete2) Microsoft® Windows® 7 Starter

(05} Microsoft® Windows® 8.1 Enterprise

Microsoft® Windows® 8.1 Pro

Microsoft® Windows® 8.1

Microsoft® Windows® 8 Enterprise

Microsoft® Windows® 8 Pro

Microsoft® Windows® 8

Desktop PC: Intel® Celeron® processor 2.8 GHz or more
Laptop PC: Intel® Pentium® M processor 1.7 GHz or more

CPU (recommended)

Memory (recommended) 1 GB or more (32-bit OS), 2 GB or more (64-bit OS)
Free hard disk space 1.5 GB or more

. Resolution 1024 x 768 or more, 16-bit high color,
Monitor

Compatible with above personal computers
USB cable MR-J3USBCBL3M

Notes: 1. This software may not run correctly on some personal computers.
2. This software is supported by 64-bit OS only.
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Options/Peripheral Equipment

Unit Conversion Table

Quantity S| (metric) unit U.S. customary unit
Mass 1 [ka] 2.2046 [Ib]

Length 1 [mm] 0.03937 [in]
Torque 1 [N-m] 141.6 [0z:in]
Moment of inertia 1 [(x 10* kg*m?)] 5.4675 [0z+in?]
Load (thrust load/axial load) 1[N] 0.2248 [Ibf]
Temperature n [°C] n x 9/5 + 32 [°F]
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MEMO
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Low-Voltage Switchgear/
Wires

Wires, Molded-Case Circuit Breakers, and Magnetic CONtaCIOrS ..o e e ee e e enaens 7-2
Selection Example Compliant with IEC/EN/UL 61800-5-1 and CSA C22.2 NO. 274 ..o 7-3
Type E Combination MOtOr CONIOIIET ... oottt ee e se e ee s e e ee st e e s s e et s s sane s s aetaneneenanes =3

Selection Example in HIV Wires for SErvo MOTOIS ..o oo e e secmse e enmee s semsesessenacseeennceseeenns 4

* Low-voltage switchgears/wires for servo amplifiers are the same regardless of the network. Refer to the servo amplifiers with the same rated output.
* Refer to p. 6-31 in this catalog for conversion of units.




Low-Voltage Switchgear/Wires

Wires, Molded-Case Circuit Breakers, and Magnetic Contactors

The following are examples of wire sizes when 600 V grade heat-resistant polyvinyl chloride insulated wires (HIV wires) are used.
The wire size for U/V/W/E varies depending on the servo motor. Refer to "Selection Example in HIV Wires for Servo Motors" in this
catalog for details on wires for each servo motor.

Servo amplifier model

Molded-case circuit

Magnetic contactor

Wire size [mm?] Note 4)

breaker (Note 4.5, 6) Beei2l) L1/L2/L3/D P+/C U/V/W/E
30Aframe 5A
MR-JET-10G (30 A frame 5 A) S-T10
30Aframe 5A
MR-JET-20G (30 A frame 5 A) S-T10
30 Aframe 10 A
MR-JET-40G (30 A frame 5 A) S-T10
30 Aframe 15 A 0.75t0 2
ISR (30 A frame 10 A) S-T10 (AWG 18 to 14) (e 9
MR-JET-100G 30 A frame 15 A 2 (AWG 14)
3-phase power S-T10
(sugply inpput) (30 Aframe 10 A)
MR-JET-100G 2 (AWG 14) e
= 30 A frame 15 A
1-phase power S-T10
(su;?ply inpput) (30 Aframe 15 A)
MR-JET-200G
(3-phase power 80 A frame 20 A S-T21
supply Input) (30 Aframe 20 A)
MR-JET-200G 1.25t05.5
(1-phase power ???oif;?;nnfezzooi) S-T21 (AWG 16 to 10) Note3)
supply input) 3.5 (AWG 12)
MR-JET-300G 80 A frame 30 A s-T21

(30 Aframe 30 A)

Notes: 1. Keep the wire length to the regenerative option within 5 m.

2. Use a magnetic contactor with an operation delay time of 80 ms or less. The operation delay time is the time interval from current being applied to the coil until closure of

contacts.

3
4.
5
6

7-2

. The wire size shows applicable size for the servo amplifier connector.
When complying with IEC/EN/UL/CSA standard, refer to "Selection Example Compliant with IEC/EN/UL 61800-5-1 and CSA C22.2 No. 274" in this catalog.
. Install one molded-case circuit breaker and one magnetic contactor for each servo amplifier.

. When using a power factor improving AC reactor, use a molded-case circuit breaker listed in the brackets.



Low-Voltage Switchgear/Wires

Selection Example Compliant with IEC/EN/UL 61800-5-1 and CSA C22.2 No. 274

The molded-case circuit breakers, semiconductor fuses, and recommended wire sizes in the table are examples based on the rated
inputs/outputs of the servo amplifiers.

suoneoloads
uowwon

Molded-case circuit breakers/semiconductor fuses

Servo amplifier model Molded-case cir_cuit t?ref_:lker (240 V AC) Semiconductor fuse (700 V) o @
SCCR 50 kA (Mitsubishi Electric) SCCR 100 kA (BUSSMAN) (Nete 1) g3
MR-JET-10G 3=' @
MR-JET-20G NF125-SVU-15A (125 A frame 15 A) 170M1408 (10 A) 38
MR-JET-40G 3
MR-JET-70G 17
MR-JET-100G (3-phase power input) NF125-SVU-15A (125 A frame 15 A) 170M1409 (16 A) g
MR-JET-100G (1-phase power input) N
MR-JET-200G (3-phase power inpu) NF125-SVU-15A (125 A frame 15 A) 170M1412 (32 A) é’
mjgjggg (1-phase power input) NF125-SVU-20A (125 A frame 20 A) 170M1413 (40 A) 3
Notes: 1. When complying with UL/CSA standard, use semiconductor fuses. )
| =8
Recommended wires g @
Servo amplifier model 75 °C stranded wire [AWG] S
L1/L2/L3/D P+/C U/V/W/E
MR-JET-10G =
MR-JET-20G z 3
MR-JET-40G 3 o
14 @ @
MR-JET-70G S
14 14 o
MR-JET-100G
MR-JET-200G (3-phase power input)
MR-JET-200G (1-phase power input) 12
MR-JET-300G

juswdinbg
[esayduad/suondo

Type E Combination Motor Controller
The Type E Combination Motor Controller is comprised of the Manual Motor Starter, Short-circuit Display Unit "UT-TU", and Power Side

Terminal Cover Kit "UT-CV3". c%
. Manual Motor Starter §
- Rated input (Note 2) (Note 1) 3
Servo amplifier model voltage AC [V] Input phase Model Rated voltage  |Rated current [A] |SCCR [kA] o
g (Mitsubishi Electric) |AC [V] (Heater design)
MR-JET-10G 1.6
MR-JET-20G 2.5 3
MR-JET-40G 4 50 £
MR-JET-70G 200 to 240 3-phase MMP-T32 240 6.3 =
MR-JET-100G 8 2
MR-JET-200G 18
MR-JET-300G 25 25
Notes: 1. The value is applicable when the Type E Combination Motor Controller is combined with the servo ampilifier. g
2. 1-phase power input is not supported. 8
=
=
?
(2]
C
3
s}
=k
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Low-Voltage Switchgear/Wires

Selection Example in HIV Wires for Servo Motors

The following are examples of wire sizes when 600 V grade heat-resistant polyvinyl chloride insulated wires (HIV wires) with a length
of 30 m are used. Refer to "Rotary Servo Motor User's Manual" when using cab-tire cables for supplying power (U/V/W) to HG-SNS

series.
Wire size [mm?]
Rotary servo motor model For power and grounding -
(UN/WIE) For electromagnetic brake (B1/B2)
HG-KNS13J, 23J, 43J, 73J 0.75 (AWG 18) (Note1.2.9) 0.5 (AWG 20) (Note 4.6)
HG-SNS52J, 102J 1.25 (AWG 16) NoteS)
HG-SNS152J, 202J 2 (AWG 14) 1.25 (AWG 16)
HG-SNS302J 3.5 (AWG 12)

Wire size [mm?]

Linear servo motor model -
For power and grounding

Primary side (UN/WIE) For thermistor (G1/G2)
LM-H3P2A-07P-BSS0
LM-H3P3A-12P-CSS0
(Note 5)
LM-H3P3B-24P-CSS0 1.25 (AWG 16)
LM-H3P3C-36P-CSS0
LM-H3P3D-48P-CSS0 2 (AWG 14) 0.2 (AWG 24)
LM-H3P7A-24P-ASS0 1.25 (AWG 16) (Note5)
LM-H3P7B-48P-ASS0
LM-H3P7C-72P-ASS0 2(AWG14)
i Wire size [mm?]
Linear servo motor model For power and grounding
Primary side (UN/WIE) For thermal protector
LM-AJP1B-07K-JSSO
LM-AJP1D-14K-JSSO
LM-AJP2B-12S-JSS0
LM-AJP2D-23T-
i e 1.25 (AWG 16) (Nere9) 0.2 (AWG 24)

LM-AJP3B-17N-JSSO
LM-AJP3D-35R-JSS0
LM-AJP4B-22M-JSS0
LM-AJP4D-45N-JSS0

Notes: 1. Use fluorine resin wires of 0.75 mm? (AWG 18) for wiring to the servo motor power supply.
2. This size is applicable for wiring length of 10 m or shorter. For over 10 m, use MR-PWS2CBLO3M-A_-L and extend it with HIV wires of 1.25 mm? (AWG 16).
3. Use a cable provided by Mitsubishi Electric or Mitsubishi Electric System & Service Co., Ltd. When fabricating a cable, select wires applicable for the usage. The
National Electrical Code recommends that the wire size should be a minimum of AWG 14 (2 mm?).
4. Use fluorine resin wires of 0.5 mm?2 (AWG 20) for wiring to the electromagnetic brake.
5. The National Electrical Code recommends that the wire size should be a minimum of AWG 14 (2 mm?). Refer to the servo motor User's Manual for details.
6. This size is applicable for wiring length of 10 m or shorter. For over 10 m, extend the wires with HIV wires of 1.25 mm? (AWG 16).

7-4



Low-Voltage Switchgear/Wires
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Product List

Servo system controllers

Item Model Application
RD78G4 Maximum number of control axes: 4 axes CC-Link IE TSN master station
RD78G8 Maximum number of control axes: 8 axes CC-Link IE TSN master station
RD78G16 Maximum number of control axes: 16 axes CC-Link IE TSN master station
RD78G32 Maximum number of control axes: 32 axes CC-Link IE TSN master station

Motion module RD78G64 Maximum number of control axes: 64 axes CC-Link IE TSN master station
RD78GHV Maximum number of control axes: 128 axes " CC-Link IE TSN master station
RD78GHW Maximum number of control axes: 256 axes " ") CC-Link IE TSN master station
FX5-40SSC-G Maximum number of control axes: 4 axes CC-Link IE TSN master station
FX5-80SSC-G Maximum number of control axes: 8 axes CC-Link IE TSN master station

. Note 2 * SWM-G Engine * SWM-G Operating Station * Network API

Motion Control Software ®**% ~ [SW1DNN-SWMG-M - SWM-G API - CC-Link IE TSN Configurator ~ + Real Time OS (RTX64)
MR-SWMG16-U Maximum number of control axes: 16 axes, USB key (license)

;(S):?o‘:leégzirol MR-SWMG32-U Maximum number of control axes: 32 axes, USB key (license)

Software MR-SWMG64-U Maximum number of control axes: 64 axes, USB key (license)
MR-SWMG128-U Maximum number of control axes: 128 axes, USB key (license)

Notes:

1. When the controller is connected to MR-JET-G, the number of the maximum control axes is 120.
2. Download and install Motion Control Software from Mitsubishi Electric FA global website.

Engineering software

Item Model Application
MELSOFT iQ Works SW2DND-IQWK-E FA Engineering Software
MELSOFT GX Works3 SW1DND-GXW3-E Programmable Controller Engineering Software (including motion control setting)




Product List

Servo amplifiers

(2}
Item Model Rated output Power supply input E g)
MR-JET-10G 0.1 kW 3-phase or 1-phase 200 V AC to 240 V AC g 3
MR-JET-20G 0.2 kW 3-phase or 1-phase 200 V AC to 240 V AC %’_ §
MR-JET-40G 0.4 kW 3-phase or 1-phase 200 V AC to 240 V AC 7
MR-JET-G MR-JET-70G 0.75 kW 3-phase or 1-phase 200 V AC to 240 V AC
MR-JET-100G 1 kW 3-phase or 1-phase 200 V AC to 240 V AC @
MR-JET-200G 2 kW 3-phase or 1-phase 200 V AC to 240 V AC g ‘EQ
MR-JET-300G 3 kW 3-phase 200 V AC to 240 V AC 3 o
MR-JET-10G-N1 0.1 kW 3-phase or 1-phase 200 V AC to 240 V AC % ~(<(f
MR-JET-20G-N1 0.2 kW 3-phase or 1-phase 200 V AC to 240 V AC ® o
MR-JET-40G-N1 0.4 kW 3-phase or 1-phase 200 V AC to 240 V AC =
MR-JET-G-N1 MR-JET-70G-N1 0.75 kW 3-phase or 1-phase 200 V AC to 240 V AC »
MR-JET-100G-N1 1 kw 3-phase or 1-phase 200 V AC to 240 V AC g
MR-JET-200G-N1 2 kW 3-phase or 1-phase 200 V AC to 240 V AC ;
MR-JET-300G-N1 3 kW 3-phase 200 V AC to 240 V AC _g
%‘:
Rotary servo motors @
Item Model Rated output Rated speed
. HG-KNS13(B)J 0.1 kW 3000 r/min %3
HG-KNS series HG-KNS23(B)J 0.2 KW 3000 r/min =g
With an oil seal - 9 <
B: With an electromagnetic brake HG-KNS43(B)J 04 kW 3000 rfmin 3 %
HG-KNS73(B)J 0.75 kW 3000 r/min 2
i HG-KNS13(B) 0.1 kW 3000 r/min °©
HG-KNS series HG-KNS23(B) 0.2 KW 3000 r/min
Without an oil seal
B: With an electromagnetic brake HG-KNS43(B) 04 kW 3000 rimin g
HG-KNS73(B) 0.75 kW 3000 r/min 0
HG-SNS52(B)J 0.5 kW 2000 r/min g o
HG-SNS series HG-SNS102(B)J 1.0 kW 2000 r/min @ g
With an oil seal HG-SNS152(B)J 1.5 kW 2000 r/min ©
B: With an electromagnetic brake HG-SNS202(B)J 2.0 KW 2000 r/min
HG-SNS302(B)J 3.0 kW 2000 r/min .g
HG-SNS52(B) 0.5 kW 2000 r/min mg
HG-SNS series HG-SNS102(B) 1.0 kW 2000 r/min £5
Without an oil seal HG-SNS152(B) 1.5 kW 2000 r/min § %-
B: With an electromagnetic brake [HG-SNS202(B) 2.0 KW 2000 r/min i c_‘?,'
HG-SNS302(B) 3.0 kW 2000 r/min =
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Product List

Linear servo motors

Item Model Continuous thrust Maximum thrust Maximum speed Length
LM-H3P2A-07P-BSS0 70N 175N 3.0 m/s —
LM-H3P3A-12P-CSS0 120N 300 N 3.0 m/s —
LM-H3P3B-24P-CSS0 240N 600 N 3.0 m/s —
LM-H3 series LM-H3P3C-36P-CSS0 360 N 900 N 3.0 m/s —
primary side (coil) LM-H3P3D-48P-CSS0 480 N 1200 N 3.0 m/s —
LM-H3P7A-24P-ASSO 240N 600 N 3.0 m/s —
LM-H3P7B-48P-ASSO 480 N 1200 N 3.0 m/s —
LM-H3P7C-72P-ASS0 720 N 1800 N 3.0 m/s —
LM-H3S20-288-BSS0 — — — 288 mm
LM-H3S20-384-BSS0 — — — 384 mm
LM-H3S20-480-BSSO — — — 480 mm
LM-H3S20-768-BSS0 — — — 768 mm
LM-H3S30-288-CSS0 — — — 288 mm
LM-H3 series LM-H3S30-384-CSS0 — — — 384 mm
secondary side (magnet) LM-H3S30-480-CSS0 — — — 480 mm
LM-H3S30-768-CSS0 — — — 768 mm
LM-H3S70-288-ASS0 — — — 288 mm
LM-H3S70-384-ASS0 — — — 384 mm
LM-H3S70-480-ASS0 — — — 480 mm
LM-H3S70-768-ASS0 — — — 768 mm
LM-AJP1B-07K-JSSO 68.1 N 214.7N 6.5 m/s —
LM-AJP1D-14K-JSSO 136.2 N 429.4 N 6.5 m/s —
LM-AJP2B-12S-JSS0 117.0N 369.0 N 4.0 m/s —
LM-AJ series LM-AJP2D-23T-JSSO 2340N 738.1N 5.0 m/s —
primary side (coil) LM-AJP3B-17N-JSSO 174.5N 550.2 N 2.5mls —
LM-AJP3D-35R-JSS0 348.9N 1100.4 N 3.5m/s —
LM-AJP4B-22M-JSSO 223.4N 704.5N 2.0 m/s —
LM-AJP4D-45N-JSS0 446.8 N 1409.1 N 2.5m/s —
LM-AJS10-080-JSS0 — — — 80 mm
LM-AJS10-200-JSSO — — — 200 mm
LM-AJS10-400-JSSO — — — 400 mm
LM-AJS20-080-JSS0 — — — 80 mm
LM-AJS20-200-JSS0 — — — 200 mm
LM-AJ series LM-AJS20-400-JSSO — — — 400 mm
secondary side (magnet) LM-AJS30-080-JSS0 — — — 80 mm
LM-AJS30-200-JSS0 — — — 200 mm
LM-AJS30-400-JSSO — — — 400 mm
LM-AJS40-080-JSSO — — — 80 mm
LM-AJS40-200-JSS0 — — — 200 mm
LM-AJS40-400-JSS0 — — — 400 mm




Encoder cables/Junction cables for rotary servo motors

Product List

Item Model Length |Bending life Ir:ting Application
MR-J3ENCBL2M-A1-H 2m Long bending life IP65 |For HG-KNS (direct connection type)
MR-J3ENCBL5M-A1-H 5m Long bending life IP65  |For HG-KNS (direct connection type)
Encoder cable MR-J3ENCBL10M-A1-H 10 m |Long bending life IP65 |For HG-KNS (direct connection type)
(load-side lead) MR-J3ENCBL2M-A1-L 2m |Standard IP65  |For HG-KNS (direct connection type)
MR-J3ENCBL5M-A1-L 5m Standard IP65 |For HG-KNS (direct connection type)
MR-J3ENCBL10M-A1-L 10 m |Standard IP65  |For HG-KNS (direct connection type)
MR-J3ENCBL2M-A2-H 2m Long bending life 1P65 For HG-KNS (direct connection type)
MR-J3ENCBL5M-A2-H 5m Long bending life IP65  |For HG-KNS (direct connection type)
Encoder cable MR-J3ENCBL10M-A2-H 10 m |Long bending life IP65 |For HG-KNS (direct connection type)
(opposite to load-side lead) MR-J3ENCBL2M-A2-L 2m [Standard IP65  |For HG-KNS (direct connection type)
MR-J3ENCBL5M-A2-L 5m Standard IP65  |For HG-KNS (direct connection type)
MR-J3ENCBL10M-A2-L 10 m |Standard IP65  |For HG-KNS (direct connection type)
Egacgdselcr,g?:;z) MR-J3JCBLO3M-AT-L ™D [03m [standard IP20  |For HG-KNS (junction type)
:E(Jr;)(;)(:ads?{ecs.)blfad-side lead) MR-J3JCBLO3M-A2-L ™" 10.3m |Standard IP20  |For HG-KNS (junction type)
MR-EKCBL20M-H "¢ 20 m |Long bending life IP20  [For HG-KNS (junction type)
MR-EKCBL30M-H Noe2) 30 m |Long bending life IP20  [For HG-KNS (junction type)
Encoder cable MR-EKCBL40M-H Nt 2) 40 m [Long bending life IP20  |For HG-KNS (junction type)
MR-EKCBL50M-H "°*° 2 50 m |Long bending life IP20  [For HG-KNS (junction type)
MR-EKCBL20M-L "2 20 m |Standard IP20  |For HG-KNS (junction type)
MR-EKCBL30M-L N2 30m [Standard IP20  |For HG-KNS (junction type)
:Elg;:gd;;g?:;) MR- 3JSCBLOSM-AT-L 03m [Standard IP65  |For HG-KNS (junction type)
E)r;(;)%ds?{ectiblfad-side lead) Mi ;PJSCBLOSM AZL 0.3 m |Standard IP65  |For HG-KNS (junction type)
MR-J3ENSCBL2M-H™4 |2 m  |Long bending life P67
MR-J3ENSCBL5M-H ™4 |5m  |Long bending life P67
Note 4] f P
- = g bending life P67 _IFor HG-SNS (direct connection type)
MR-J3ENSCBL30M-H ™4 |30 m |Long bending life P67
MR-J3ENSCBL40M-H ™24 40 m |Long bending life P67
Encoder cable —
MR-J3ENSCBL50M-H "% |50 m |Long bending life P67
MR-J3ENSCBL2M-L ™% [2m |Standard IP67
Note 4,
MR-J3ENSCBL5M-L ¢ (th:A) 5m Standard P67 For HG-KNS (junction type),
MR-JSENSCBL10M-L 10m _|Standard P67 For HG-SNS (direct connection type)
MR-J3ENSCBL20M-L M°°# |20 m |Standard 1P67
MR-J3ENSCBL30M-L M4 |30 m |Standard P67

Encoder connector sets/Junction connector

sets for rotary servo motors

e IP .
Item Model Description rating Application
Junction connector x 1 : .
_ (Note 2) |
Encoder connector set MR-ECNM Servo amplifier connector x 1 IP20  |For HG-KNS (junction type)
Straight type
Encoder connector set MR-J3SCNS Moo 9 Junction connector or encoder P67 For HG-KNS (junction type),
(one-touch connection type) 3 connector x 1 For HG-SNS (direct connection type)
Servo amplifier connector x 1
Straight type
Encoder connector set MR-ENCNS2 Encoder connector x 1 IP67  |For HG-SNS
(screw type)
P Servo amplifier connector x 1
Angle type
Encoder connector set MR-J3SCNSA Encoder connector x 1 IP67  |For HG-SNS
(one-touch connection type)
yP Servo amplifier connector x 1
Angle type
Encoder connector set MR-ENCNS2A Encoder connector x 1 IP67  |For HG-SNS

(screw type)

Servo amplifier connector x 1

Notes: 1. Use this cable in combination with MR-EKCBL_M-H, MR-EKCBL_M-L, or MR-ECNM.
2. Use this cable or connector set in combination with MR-J3JCBLO3M-A1-L or MR-J3JCBLO3M-A2-L.

3. Use this cable in combination with MR-J3ENSCBL_M-H, MR-J3ENSCBL_M-L, or MR-J3SCNS.

4. When using this cable or connector set for HG-KNS series, use it in combination with MR-J3JSCBL0O3M-A1-L or MR-J3JSCBLO3M-A2-L.
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Product List

Power cables for rotary servo motors

- P L
Item Model Length |Bending life rating Application
MR-PWS1CBL2M-A1-H 2m Long bending life IP65 |For HG-KNS (direct connection type)
MR-PWS1CBL5M-A1-H 5m Long bending life 1P65 For HG-KNS (direct connection type)
Power cable MR-PWS1CBL10M-A1-H 10 m |Long bending life IP65 For HG-KNS (direct connection type)
(load-side lead, lead-out) MR-PWS1CBL2M-A1-L 2m [Standard IP65  |For HG-KNS (direct connection type)
MR-PWS1CBL5M-A1-L 5m Standard IP65 |For HG-KNS (direct connection type)
MR-PWS1CBL10M-A1-L 10 m |Standard IP65  |For HG-KNS (direct connection type)
MR-PWS1CBL2M-A2-H 2m Long bending life 1P65 For HG-KNS (direct connection type)
MR-PWS1CBL5M-A2-H 5m Long bending life 1P65 For HG-KNS (direct connection type)
Power cable MR-PWS1CBL10M-A2-H 10 m |Long bending life IP65 |For HG-KNS (direct connection type)
(opposite to load-side lead, lead-out) |MR-PWS1CBL2M-A2-L 2m [Standard IP65  |For HG-KNS (direct connection type)
MR-PWS1CBL5M-A2-L 5m Standard IP65  |For HG-KNS (direct connection type)
MR-PWS1CBL10M-A2-L 10 m |Standard IP65  |For HG-KNS (direct connection type)
Power cable . .
(load-side lead, lead-out) MR-PWS2CBL0O3M-A1-L 0.3 m |Standard IP55  |For HG-KNS (junction type)
Power cable . .
(opposite to load-side lead, lead-out) MR-PWS2CBL03M-A2-L 0.3 m |Standard IP55  |For HG-KNS (junction type)
Power connector sets for rotary servo motors
_— P C
Item Model Description rating Application
MR-PWCNS4 Straight type IP67  |For HG-SNS524J, 102J, 152J
Power connector x 1
Power connector set pvm—
MR-PWCNS5 traight type IP67  |For HG-SNS202J, 3024
Power connector x 1
Electromagnetic brake cables for rotary servo motors
- P s
Item Model Length |Bending life rating Application
MR-BKS1CBL2M-A1-H 2m Long bending life IP65 |For HG-KNS (direct connection type)
MR-BKS1CBL5M-A1-H 5m Long bending life 1P65 For HG-KNS (direct connection type)
Electromagnetic brake cable MR-BKS1CBL10M-A1-H 10 m |Long bending life 1P65 For HG-KNS (direct connection type)
(load-side lead, lead-out) MR-BKS1CBL2M-A1-L 2m |[Standard IP65 |For HG-KNS (direct connection type)
MR-BKS1CBL5M-A1-L 5m Standard IP65 |For HG-KNS (direct connection type)
MR-BKS1CBL10M-A1-L 10 m |Standard IP65  |For HG-KNS (direct connection type)
MR-BKS1CBL2M-A2-H 2m Long bending life 1P65 For HG-KNS (direct connection type)
MR-BKS1CBL5M-A2-H 5m Long bending life 1P65 For HG-KNS (direct connection type)
Electromagnetic brake cable MR-BKS1CBL10M-A2-H 10 m |Long bending life 1P65 For HG-KNS (direct connection type)
(opposite to load-side lead, lead-out) |MR-BKS1CBL2M-A2-L 2m [Standard IP65  |For HG-KNS (direct connection type)
MR-BKS1CBL5M-A2-L 5m Standard IP65  |For HG-KNS (direct connection type)
MR-BKS1CBL10M-A2-L 10 m |Standard IP65 |For HG-KNS (direct connection type)
Electromagnetic brake cable MR-BKS2CBLO3M-A1-L  |0.3m |Standard IP55  |For HG-KNS (junction type)
(load-side lead, lead-out)
Electromagnetic brake cable MR-BKS2CBLO3M-A2-L  [0.3m |Standard IP55  |For HG-KNS (junction type)
(opposite to load-side lead, lead-out)
Electromagnetic brake connector sets for rotary servo motors
- P L
Item Model Description rating Application
Electromagnetic brgke connector set MR-BKCNS1 Straight type ) P67 For HG-SNS
(one-touch connection type) Electromagnetic brake connector x 1
Electromagnetic brake connector set MR-BKCNS2 Straight type . P67 For HG-SNS
(screw type) Electromagnetic brake connector x 1
Electromagnetic brgke connector set MR-BKCNS1A Angle type ) P67 For HG-SNS
(one-touch connection type) Electromagnetic brake connector x 1
Electromagnetic brake connector set MR-BKCNS2A Angle type P67  |For HG-SNS

(screw type)

Electromagnetic brake connector x 1




Product List

Encoder cables/Encoder connector sets for linear servo motors

w
°
Iltem Model Length |Bending life Ir:ting Application 8, g
=
MR-EKCBL2M-H 2m Long bending life IP20  |For connecting a linear encoder D g
Encoder cable — - - oS
MR-EKCBL5M-H 5m Long bending life IP20  |For connecting a linear encoder 2
MR-ECNM - - 1P20 For connecting a linear encoder
Encoder connector set - -
MR-J3CN2 - - - For connecting a linear encoder

Junction terminal block cables/Connector sets

SJ9||0J}u0D
walsAg oAleS

Item Model Length |Application
MR-J2HBUS05M 0.5m |For connecting MR-JET-G(-N1) and PS7DW-20V14B-F (Toho Technology Corp.)
Junction terminal block cable MR-J2HBUS1M 1 For connecting MR-JET-G(-N1) and PS7TDW-20V14B-F (Toho Technology Corp.)
(For PS7TDW-20V14B-F) - m ng 9y ~OTP.
MR-J2HBUS5M 5m For connecting MR-JET-G(-N1) and PS7DW-20V14B-F (Toho Technology Corp.) %)
Connector set MR-CCN1 - For connecting MR-JET-G(-N1) and PS7DW-20V14B-F (Toho Technology Corp.) %
o
z
Regenerative options S
Item Model Specifications Application [}
— - X 7]
MR-RB032 Permissible regenerallve power: 30 W, For MR-JET-10G(-N1) to MR-JET-40G(-N1)
resistance value: 40 Q
uy)
— . . z
MR-RB12 Permissible regenerative power: 100 W, For MR-JET-20G(-N1) and MR-JET-40G(-N1) =35
resistance value: 40 Q S3
— - - S o
MR-RB14 Permissible regenerative power: 100 W, For MR-JET-70G(-N1) and MR-JET-100G(-N1) CR-)
resistance value: 26 Q <
Regenerative option — - o
MR-RB30 Permissible regenerative power: 300 W, For MR-JET-200G(-N1) and MR-JET-300G(-N1)
resistance value: 13 Q
— , - =
MR-RB34 Permissible regenerative power: 300 W, For MR-JET-70G(-N1) and MR-JET-100G(-N1) >
resistance value: 26 Q c§> g
— - - 3 v
MR-RB50 Permissible regenerative power: 500 W, For MR-JET-200G(-N1) and MR-JET-300G(-N1) a?
resistance value: 13 Q 2
o

Battery/Battery branch cable

(@]
Item Model Length |Application m %’-
Battery MR-BAT6V1SET-B - For MR-JET-_G(-N1) % %
MR-BAT6V1 - For MR-BAT6V1SET-B g o
Battery branch cable MR-BT6V4CBLO3M 0.3 m |For connecting MR-JET-_G(-N1) and MR-BAT6V1SET-B = %
QO
Replacement fan unit
Item Model Application =
Replacement fan unit MR-JET-FAN1 For MR-JET-200G(-N1) and MR-JET-300G(-N1) (é)
=
Peripheral cable ?
Item Model Length |Application

Personal computer
communication cable
(USB cable)

MR-J3USBCBL3M

3m  |For MR-JET-G(-N1)

Servo Support Software

Item

Model

Application

MELSOFT MR Configurator2 " "

SW1DNC-MRC2-E

Servo setup software for AC servo

117 10npoid

-
Notes: §
1. MR Configurator2 is included in GX Works3 and MT Works2 with software version 1.34L or later. D
If you have MELSOFT iQ Works, GX Works3, GX Works2, MT Works2, EM Software Development Kit, or CW Configurator, MR Configurator2 is available for free §'
download. @
(2]

C

°

°
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Precautions

For your safety

@ To use the products given in this catalog safely, be sure to read the
User's Manuals and the appended document prior to use.

@ In this catalog, the safety instruction levels are classified into
"WARNING" and "CAUTION".

Indicates that incorrect handling may cause

AWARN'NG hazardous conditions, resulting in death or

severe injury.

Indicates that incorrect handling may cause
hazardous conditions, resulting in medium
or slight injury.

/A CAUTION

Note that the CAUTION level may lead to a serious consequence
depending on conditions.

Please follow the instructions of both levels because they are important
to personnel safety.

Safety instructions

AWARNING

/A CAUTION

[Wiring]

@ To prevent an electric shock, turn off the servo amplifier power and
wait for 15 minutes or more before starting wiring and/or inspection.

@ To prevent an electric shock, ground the servo ampilifier.

@ To prevent an electric shock, any person who is involved in wiring
should be fully competent to do the work.

@ To prevent an electric shock, mount the servo amplifier and the servo
motor before wiring.

@ To prevent an electric shock, connect the grounding wire to the cabinet
protective earth (PE) terminal via the servo amplifier protective earth
(PE) terminal.

@ To prevent an electric shock, do not touch the conductive parts.

@ To prevent an electric shock and burn injury, do not operate the servo
amplifier and the servo motor with wet hands.

[Operation]
@ To prevent an electric shock and burn injury, do not operate the servo
amplifier and the servo motor with wet hands.

[Maintenance]

@ To prevent an electric shock, any person who is involved in wiring
should be fully competent to do the work.

@ To prevent an electric shock and burn injury, do not operate the servo
amplifier and the servo motor with wet hands.

9-1

[Transportation/installation]

@ To prevent injury, transport the products correctly according to their
mass.

@ To prevent injury, do not touch the sharp edges of the servo motor,
shaft keyway, or others with bare hands when handling the servo
motor.

@ For the linear servo motor, attraction force is generated between the
permanent magnet on the secondary side and the magnetic materials.
To prevent injury to fingers and other body parts due to the attraction
force between the secondary side and the magnetic material side,
take special care in handling the linear servo motor.

gllua(l:g?]n::?rgaterlals Secondary side
\— Magnetic attraction force: 5 t max.
[Operation]

@ To prevent injury, do not touch the rotor of the servo motor during
operation.

[Disposal of linear servo motors]

@ To prevent burn injury, do not touch the secondary side after the
demagnetization of the secondary side by heating over 300 °C until it
becomes cool enough.



For proper use

@ To use the products given in this catalog properly, be sure to read the
User's Manuals and the appended document prior to use.

@ In this catalog, instructions for incorrect handling which may cause
physical damage, instructions for other functions, and so on are
classified into "NOTICES".

O NOTICES

[Model selection]

@ Select a rotary servo motor which has the rated torque equal to or
higher than the continuous effective torque.

@ Select a linear servo motor which has the continuous thrust equal to
or higher than the continuous effective load thrust.

@ When the linear servo motor is used for vertical axis, it is necessary to
have an anti-drop mechanism using springs and counter balances in
the machine side.

@ For the system where the unbalanced torque occurs, such as a
vertical axis, the unbalanced torque of the machine should be kept at
70 % or lower of the rated torque.

@ Create operation patterns by speed
considering the settling time <
(ts) to complete positioning. \\Q;;ﬂi'ﬁf,ﬁ'v° motor

@ Load to motor inertia ratio or
load to mass ratio must be
below the recommended ratio.
If the ratio is too large,
the expected performance may not be achieved, and the dynamic
brake may be damaged.

@ Use the servo motor with the specified servo amplifier.

Command pattern

Time

Command time ts

Positioning time

[Transportation/installation]

@ To prevent a malfunction, do not drop or strike the servo amplifier and
servo motor.

® When fumigants that contain halogen materials, such as fluorine,
chlorine, bromine, and iodine, are used for disinfecting and protecting
wooden packaging from insects, they cause a malfunction when
entering our products. Please take necessary precautions to ensure
that any residual materials from fumigant do not enter our products, or
perform disinfection and pest control using methods other than
fumigation, such as heat treatment. Perform disinfection and pest
control at timbering stage before packing the products.

@ Do not get on or place heavy objects on the servo amplifier or the
servo motor.

@ The system must withstand high speeds and high acceleration/
deceleration.

@ To enable high-accuracy positioning, ensure the machine rigidity, and
keep the machine resonance point at a high level.

@ Install the servo amplifier and the servo motor on incombustible
material. Installing them directly or close to combustibles will lead to
smoke or a fire. In addition, the servo amplifier must be installed in a
metal cabinet.

@ The regenerative option becomes hot (the temperature rise of 100 °C
or higher) with frequent use. Do not install within combustibles or
objects subject to thermal deformation. Make sure that wires do not
come into contact with the unit.

@ Securely fix the servo motor onto the machine. If attached insecurely,
the motor may come off during operation.

@ Install electrical and mechanical stoppers at the stroke end.

@ Mount the servo amplifier on a perpendicular wall in the correct
vertical direction.

@ To prevent a malfunction, do not block the intake and exhaust areas
of the servo amplifier.

Precautions

® When installing multiple servo amplifiers in a row in a sealed cabinet,
leave space around the servo amplifiers as described in User's
Manuals. To ensure the life and reliability of the servo amplifiers,
prevent heat accumulation by keeping space as open as possible
toward the top plate.

@ Do not disassemble, repair, or modify the product.

[Environment]

@ Use the servo amplifier and the servo motor in the designated
environment.

@ Avoid installing the servo amplifier and the servo motor in areas with
oil mist or dust. When installing in such areas, be sure to enclose the
servo amplifier in a sealed cabinet, and protect the servo motor by
furnishing a cover or by taking similar measures.

@ In the condition where cutting fluid or lubricating oil are constantly
applied, and condensation occurs due to excessive humidity,
continuous operation of the servo motor for a long period of time may
result in the deterioration on the insulation of the servo motor. Provide
measures such as oil proof, dust proof cover, and dew condensation
prevention to protect the servo motor.

@ To prevent a malfunction or a failure, do not use the servo system
products under a strong electric field, magnetic field, or radiation
environment.

[Wiring]

@ The grounding must be connected to prevent faults such as a position
mismatch.

@ Do not supply power to the output terminals (U/V/W) of the servo
amplifier or the input terminals (U/V/W) of the servo motor.

Doing so damages the servo amplifier and the servo motor.

@ To prevent abnormal operation and malfunction, connect the servo
amplifier power outputs (U/V/W) to the servo motor power inputs (U/
V/W) directly. Do not connect a magnetic contactor and others
between them.

@ The phases (U/V/W) of the servo amplifier power outputs and the
phases (U/V/W) of the servo motor power inputs should match with
each other.

@ Check the wiring and sequence program thoroughly before switching
the power on.

@ Carefully select the cable clamping method, and make sure that
bending stress and the stress of the cable's own weight are not
applied on the cable connection section.

@ In an application where the servo motor moves, determine the cable
bending radius based on the cable bending life and wire type.

@ To prevent malfunction, avoid bundling the servo amplifier's power lines
(input/output) and signal cables together or running them in parallel to
each other. Separate the power lines from the signal cables.

[Initial settings]

@ Set the control mode by the controller.

® When using the regenerative option, change [Pr. PA02.0-1]. The
regenerative option is disabled as default.

[Operation]

@ Do not use a product which is damaged or has missing parts. In that
case, replace the product.

@ Turn on the stroke limit signals (FLS/RLS), or the stroke end signals
(LSP/LSN) in position or speed control mode. The servo motor will not
start if the signals are off.

® When a magnetic contactor is installed on the primary side of the
servo amplifier, do not perform frequent starts and stops with the
magnetic contactor. Doing so may damage the servo amplifier.

@ Do not use the dynamic brake to stop in a normal operation as it is
the function to stop in emergency.

9-2
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Precautions

@ Note that the number of operation times of the dynamic brake is
limited. For example, when a machine operates at the recommended
load to motor inertia ratio or less and decelerates from the rated
speed to a stop once in 10 minutes, the estimated number of
operation times is 1000.

@ If the protective functions of the servo amplifier activate, turn the
power off immediately. Remove the cause before turning the power
on again.

@ The servo amplifier, the regenerative resistor, and the servo motor
can be very hot during or after operation. Take safety measures such
as covering them.

[Maintenance]

® When an error occurs, ensure safety by turning the power off, etc.,
before dealing with the error. Otherwise, it may cause an accident.

@ Before wiring or inspection, turn off the power, wait for 15 minutes or
more until the charge light turns off.

@ In a maintenance inspection, make sure that the emergency stop
circuit operates properly such that an operation can be stopped
immediately and a power can be shut off by the emergency stop
switch.

[Use of rotary servo motors]

@ To prevent a malfunction on the encoder, do not apply shocks, e.g. hit
with a hammer, when coupling the shaft end of the rotary drive motor.

@® When mounting a pulley to the rotary servo motor with a keyed shaft,
use the screw hole in the shaft end.

® When removing the pulley, use a pulley remover to protect the shaft
from excessive load and impact.

@ Do not apply a load exceeding the tolerable load onto the rotary servo
motor shaft. The shaft or the rotor may break.

@ When the rotary servo motor is mounted with the shaft vertical (shaft
up), provide measures so that the servo motor is not exposed to oil
and water entering from the machine side, gear box, etc.

@ Mount the rotary servo motor in a direction described in "Rotary Servo
Motor User's Manual".

@ Do not use the 24 V DC interface power supply for the
electromagnetic brake. To prevent malfunction, use the power supply
designed exclusively for the electromagnetic brake.

@ Do not apply the electromagnetic brake when the servo is on. Doing
so may cause the servo amplifier overload or shorten the brake life.
Apply the electromagnetic brake when the servo is off.

@ Torque may drop due to temperature increase of the rotary servo
motor. Be sure to use the motor within the specified ambient
temperature.

@ The temperature rise of the rotary servo motors varies depending on
the installation environment and the operation conditions. Conduct a
test run on the servo motors before an actual operation to make sure
that no alarm occurs.

[Use of linear encoders]

@ When the linear encoder is incorrectly installed, an alarm or a position
mismatch may occur. In this case, refer to the following checking
points for the linear encoder to check the mounting condition.

@ Checking points for the linear encoder
(a) Check that the gap between the head and scale is proper.

(b) Check the scale head for rolling and yawing (decrease in rigidity
of scale head section).

(c) Check the scale surface for dust and scratches.

(d) Check that the vibration and temperature are within the specified
range.

(e) Check that the speed is within the permissible range without
overshooting.

9-3

[Use of linear servo motors]

@ The linear servo system uses powerful magnets on the secondary
side. Magnetic force is inversely proportional to the square of the
distance from the magnetic material. Therefore, the magnetic force
will be significantly stronger as closer to the magnetic material. When
mounting the secondary side of linear servo motor, ensure the sufficient
distance from the magnetic bodies around it and securely fix those
magnetic bodies.

@ One who uses a medical device like a pacemaker must keep away
from the product and equipment.

@ Do not wear metals such as watches, pierced earrings, necklaces,
etc.

@ Do not put magnetic cards, watches, portable phones, etc. close to
the motor.

@ Place a caution sign such as "CAUTION! POWERFUL MAGNET" to
give warning against the machine.

@ Use non-magnetic tools, when installing or working near the linear
servo motor.

e.g., explosion-proof beryllium copper alloy safety tools
(BEALON manufactured by NGK Insulators, Ltd.)

@ If the linear servo motor is used in such an environment where there
is magnetic powder, the powder may adhere to the permanent
magnets of the secondary side and cause a damage. In that case,
take measures to prevent the magnetic powder or pieces from being
attracted to the permanent magnets of the secondary side or from
going into the gap between primary side and secondary side.

@ The linear servo motor is rated IP00. Provide protection measures to
prevent dust and oil, etc., as necessary.

@ Install the linear servo motor so that the thrust is applied to the center
of gravity of the moving part. Failing to do so will cause a moment to
occeur.

@ The cables such as the power cable deriving from the primary side
cannot withstand the long-term bending action. Avoid the bending
action by fixing the cables to the moving part or others. Also, use the
cable that can withstand the long-term bending action for the wiring to
the servo amplifier.

@ Increase in the temperature of the linear servo motor causes a thrust
drop. Be sure to use the motor within the specified ambient
temperature.

[Disposal of linear servo motors]

@ Dispose the primary side as industrial waste.

@ Demagnetize the secondary side with a heat of 300 °C or higher, and
dispose as industrial waste.

@ Do not leave the product unattended.



Servo system controller

Warranty

1. Warranty period and coverage

We will repair any failure or defect (hereinafter referred to as "failure")
in our FA equipment (hereinafter referred to as the "Product") arisen
during warranty period at no charge due to causes for which we are
responsible through the distributor from which you purchased the
Product or our service provider. However, we will charge the actual
cost of dispatching our engineer for an on-site repair work on request
by customer in Japan or overseas countries. We are not responsible
for any on-site readjustment and/or trial run that may be required
after a defective unit is repaired or replaced.

[Term]
For terms of warranty, please contact your original place of purchase.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by
yourself, as a general rule.

It can also be carried out by us or our service company upon your

request and the actual cost will be charged.

However, it will not be charged if we are responsible for the cause

of the failure.

(2) This limited warranty applies only when the condition, method,
environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction
manual and user manual for the Product and the caution label
affixed to the Product.

(3) Even during the term of warranty, the repair cost will be charged
on you in the following cases;

(i) afailure caused by your improper storing or handling,
carelessness or negligence, etc., and a failure caused by
your hardware or software problem

(ii) a failure caused by any alteration, etc. to the Product made
on your side without our approval

(iii) a failure which may be regarded as avoidable, if your
equipment in which the Product is incorporated is equipped
with a safety device required by applicable laws and has any
function or structure considered to be indispensable
according to a common sense in the industry

(iv) a failure which may be regarded as avoidable if consumable
parts designated in the instruction manual, etc. are duly
maintained and replaced

(v) any replacement of consumable parts (battery, fan,
smoothing capacitor, etc.)

(vi) a failure caused by external factors such as inevitable
accidents, including without limitation fire and abnormal
fluctuation of voltage, and acts of God, including without
limitation earthquake, lightning and natural disasters

(vii) a failure generated by an unforeseeable cause with a
scientific technology that was not available at the time of the
shipment of the Product from our company

(viii) any other failures which we are not responsible for or which
you acknowledge we are not responsible for

Precautions

2. Term of warranty after the stop of production

(1) We may accept the repair at charge for another seven (7) years
after the production of the product is discontinued. The
announcement of the stop of production for each model can be
seen in our Sales and Service, etc.

(2) Please note that the Product (including its spare parts) cannot be
ordered after its stop of production.

3. Service in overseas countries

Our regional FA Center in overseas countries will accept the repair
work of the Product. However, the terms and conditions of the repair
work may differ depending on each FA Center. Please ask your local
FA Center for details.

. Exclusion of loss in opportunity and secondary loss from

warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not be liable

for compensation to:

(1) Damages caused by any cause found not to be the responsibility
of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user by Failures of
Mitsubishi products.

(3) Special damages and secondary damages whether foreseeable
or not, compensation for accidents, and compensation for
damages to products other than Mitsubishi products.

(4) Replacement by the user, maintenance of on-site equipment,
start-up test run and other tasks.

. Change of Product specifications

Specifications listed in our catalogs, manuals or technical documents
may be changed without notice.

. Application and use of the Product

(1) For the use of our servo system controller, its applications should
be those that may not result in a serious damage even if any
failure or malfunction occurs in the servo system controller, and a
backup or fail-safe function should operate on an external system
to the servo system controller when any failure or malfunction
occeurs.

(2) Our servo system controller is designed and manufactured as
general purpose product for use at general industries.

Therefore, applications substantially influential on the public
interest for such as atomic power plants and other power plants
of electric power companies, and also which require a special
quality assurance system, including applications for railway
companies and government or public offices are not
recommended, and we assume no responsibility for any failure
caused by these applications when used.

In addition, applications which may be substantially influential to
human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated
material handling equipment, entertainment machines, safety
machines, etc. are not recommended, and we assume no
responsibility for any failure caused by these applications when
used.

We will review the acceptability of the abovementioned
applications, if you agree not to require a specific quality for a
specific application. Please contact us for consultation.
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Precautions

AC servo

Warranty

1. Warranty period and coverage
We will repair any failure or defect hereinafter referred to as "failure"
in our FA equipment hereinafter referred to as the "Product" arisen
during warranty period at no charge due to causes for which we are
responsible through the distributor from which you purchased the
Product or our service provider. However, we will charge the actual
cost of dispatching our engineer for an on-site repair work on request
by customer in Japan or overseas countries. We are not responsible
for any on-site readjustment and/or trial run that may be required
after a defective unit is repaired or replaced.

[Term]
For terms of warranty, please contact your original place of purchase.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by
yourself, as a general rule. It can also be carried out by us or our
service company upon your request and the actual cost will be
charged. However, it will not be charged if we are responsible for
the cause of the failure.

(2) This limited warranty applies only when the condition, method,
environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction
manual and user manual for the Product and the caution label
affixed to the Product.

(3) Even during the term of warranty, the repair cost will be charged
on you in the following cases;

(i) afailure caused by your improper storing or handling,
carelessness or negligence, etc., and a failure caused by
your hardware or software problem

(i) a failure caused by any alteration, etc. to the Product made
on your side without our approval

(iii) a failure which may be regarded as avoidable, if your
equipment in which the Product is incorporated is equipped
with a safety device required by applicable laws and has any
function or structure considered to be indispensable
according to a common sense in the industry

(iv) a failure which may be regarded as avoidable if consumable
parts designated in the instruction manual, etc. are duly
maintained and replaced

(v) any replacement of consumable parts (battery, fan,
smoothing capacitor, etc.)

(vi) a failure caused by external factors such as inevitable
accidents, including without limitation fire and abnormal
fluctuation of voltage, and acts of God, including without
limitation earthquake, lightning and natural disasters

(vii) a failure generated by an unforeseeable cause with a
scientific technology that was not available at the time of the
shipment of the Product from our company

(viii) any other failures which we are not responsible for or which
you acknowledge we are not responsible for
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2. Term of warranty after the stop of production
(1) We may accept the repair at charge for another seven (7) years
after the production of the product is discontinued. The
announcement of the stop of production for each model can be
seen in our Sales and Service, etc.
(2) Please note that the Product (including its spare parts) cannot be
ordered after its stop of production.

3. Service in overseas countries
Our regional FA Center in overseas countries will accept the repair
work of the Product. However, the terms and conditions of the repair
work may differ depending on each FA Center. Please ask your local
FA Center for details.

4. Exclusion of loss in opportunity and secondary loss from
warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not be liable

for compensation to:

(1) Damages caused by any cause found not to be the responsibility
of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user by Failures of
Mitsubishi products.

(3) Special damages and secondary damages whether foreseeable
or not, compensation for accidents, and compensation for
damages to products other than Mitsubishi products.

(4) Replacement by the user, maintenance of on-site equipment,
start-up test run and other tasks.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents
may be changed without notice.

6. Application and use of the Product

(1) For the use of our AC Servo, its applications should be those that
may not result in a serious damage even if any failure or
malfunction occurs in AC Servo, and a backup or fail-safe function
should operate on an external system to AC Servo when any
failure or malfunction occurs.

(2) Our AC Servo is designed and manufactured as a general
purpose product for use at general industries. Therefore,
applications substantially influential on the public interest for such
as atomic power plants and other power plants of electric power
companies, and also which require a special quality assurance
system, including applications for railway companies and
government or public offices are not recommended, and we
assume no responsibility for any failure caused by these
applications when used.

In addition, applications which may be substantially influential to
human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated
material handling equipment, entertainment machines, safety
machines, etc. are not recommended, and we assume no
responsibility for any failure caused by these applications when
used.

We will review the acceptability of the abovementioned
applications, if you agree not to require a specific quality for a
specific application. Please contact us for consultation.



Extensive global support coverage

Support

providing expert help whenever needed

H Global FA centers

Europe FA Center

MITSUBISHI ELECTRIC EUROPE B.V. Polish Branch
Tel: +48-12-347-65-00

Germany FA Center

MITSUBISHI ELECTRIC EUROPE B.V. German Branch
Tel: +49-2102-486-0

UK FA Center
MITSUBISHI ELECTRIC EUROPE B.V. UK Branch
Tel: +44-1707-27-8780

Czech Republic FA Center
MITSUBISHI ELECTRIC EUROPE B.V. Czech Branch
Tel: +420-255 719 200

Italy FA Center
MITSUBISHI ELECTRIC EUROPE B.V. Italian Branch
Tel: +39-039-60531

Russia FA Center

MITSUBISHI ELECTRIC (RUSSIA) LLC
St. Petersburg Branch
Tel: +7-812-633-3497

Turkey FA Center
MITSUBISHI ELECTRIC TURKEY A.S. Umraniye Branch
Tel: +90-216-526-3990

1 Asia-Pacific

China

Beijing FA Center

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD.
Beijing FA Center

Tel: +86-10-6518-8830

Guangzhou FA Center

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD.
Guangzhou FA Center

Tel: +86-20-8923-6730

Shanghai FA Center

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD.
Shanghai FA Center

Tel: +86-21-2322-3030

Tianjin FA Center

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD.
Tianjin FA Center

Tel: +86-22-2813-1015

Taiwan

Taipei FA Center
SETSUYO ENTERPRISE CO., LTD.
Tel: +886-2-2299-9917

Korea

Korea FA Center
MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.
Tel: +82-2-3660-9630

Thailand

Thailand FA Center

MITSUBISHI ELECTRIC FACTORY AUTOMATION
(THAILAND) CO., LTD.

Tel: +66-2682-6522 to 31

ASEAN

ASEAN FA Center
MITSUBISHI ELECTRIC ASIA PTE. LTD.
Tel: +65-6470-2475

Indonesia

Indonesia FA Center

PT. MITSUBISHI ELECTRIC INDONESIA
Cikarang Office

Tel: +62-21-2961-7797

Vietnam

Hanoi FA Center

MITSUBISHI ELECTRIC VIETNAM COMPANY LIMITED
Hanoi Branch Office
Tel: +84-24-3937-8075

Ho Chi Minh FA Center
MITSUBISHI ELECTRIC VIETNAM COMPANY LIMITED
Tel: +84-28-3910-5945

India

India Ahmedabad FA Center

MITSUBISHI ELECTRIC INDIA PVT. LTD.
Ahmedabad Branch
Tel: +91-7965120063

India Bangalore FA Center
MITSUBISHI ELECTRIC INDIA PVT. LTD.
Bangalore Branch

Tel: +91-80-4020-1600

MITSUBISHI ELECTRIC
CORPORATION

India Chennai FA Center
MITSUBISHI ELECTRIC INDIA PVT. LTD.
Chennai Branch

Tel: +91-4445548772

India Gurgaon FA Center
MITSUBISHI ELECTRIC INDIA PVT. LTD.
Gurgaon Head Office

Tel: +91-124-463-0300

India Pune FA Center

MITSUBISHI ELECTRIC INDIA PVT. LTD.
Pune Branch
Tel: +91-20-2710-2000

USA

North America FA Center
MITSUBISHI ELECTRIC AUTOMATION, INC.
Tel: +1-847-478-2100

Mexico

Mexico City FA Center

MITSUBISHI ELECTRIC AUTOMATION, INC.
Mexico Branch

Tel: +562-55-3067-7511

Mexico FA Center

MITSUBISHI ELECTRIC AUTOMATION, INC.
Queretaro Office

Tel: +562-442-153-6014

Mexico Monterrey FA Center
MITSUBISHI ELECTRIC AUTOMATION, INC.
Monterrey Office

Tel: +52-55-3067-7521

Brazil

Brazil FA Center

MITSUBISHI ELECTRIC DO BRASIL COMERCIO E
SERVICOS LTDA.
Tel: +55-11-4689-3000
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Support

List of Instruction Manuals

Relevant manuals are listed below:

Servo System Controller

Manual name

Manual No.

MELSEC iQ-R Motion Module User's Manual (Application for Simple Motion Mode)

IB-0300572ENG

MELSEC iQ-R Motion Module (Simple Motion Mode) Function Block Reference

BCN-B62005-1040ENG

MELSEC iQ-R Motion Module User's Manual (Advanced Synchronous Control for Simple Motion Mode)

IB-0300575ENG

IB-0300406ENG

(
MELSEC iQ-R Motion Module User's Manual (Startup)
MELSEC iQ-R Motion Module User's Manual (Application)

IB-0300411ENG

MELSEC iQ-R Motion Module User's Manual (Network)

IB-0300426ENG

MELSEC iQ-R Programming Manual (Motion Module Instructions, Standard Functions/Function Blocks)

IB-0300431ENG

MELSEC iQ-R Programming Manual (Motion Control Function Blocks)

IB-0300533ENG

MELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Startup)

IB-0300251ENG

MELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Application)

IB-0300253ENG

MELSEC iQ-F FX5 Motion Module/Simple Motion Module User's Manual (Advanced Synchronous Control)

IB-0300255ENG

MELSEC iQ-F FX5 Motion Module User's Manual (CC-Link IE TSN)

IB-0300568ENG

MELSEC iQ-F FX5 Motion Module/Simple Motion Module Function Block Reference

BCN-B62005-719

Motion Control Software SWM-G User's Manual (Startup)

IB-0300562ENG

Motion Control Software SWM-G Operating Manual

IB-0300563ENG
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Servo Amplifier

Support

Manual name

Manual No.

MR-JET User's Manual (Hardware)

IB-0300453ENG

MR-JET User's Manual (Function)

IB-0300458ENG

MR-JET User's Manual (Adjustment)

IB-0300473ENG

MR-JET User's Manual (Troubleshooting)

IB-0300483ENG

MR-JET-G User's Manual (Introduction)

IB-0300448ENG

MR-JET-G User's Manual (Communication Function)

IB-0300463ENG

MR-JET-G User's Manual (Object Dictionary)

IB-0300468ENG

MR-JET-G User's Manual (Parameters)

IB-0300478ENG

MR-JET-G-N1 User's Manual (Introduction)

IB-0300495ENG

MR-JET-G-N1 User's Manual (Communication Function)

IB-0300500ENG

MR-JET-G-N1 User's Manual (Object Dictionary)

IB-0300505ENG

Servo Motor

Manual name

Manual No.

Rotary Servo Motor User's Manual (HG-KNS/HG-SNS)

IB-0300488ENG

Linear Servo Motor User's Manual (LM-H3/LM-U2/LM-F/LM-K2)

SH-030316ENG

Linear Servo Motor User's Manual (LM-AJ)

IB-0300518ENG

Others
Manual name Manual No.
EMC Installation Guidelines IB-67310

MR-JET Partner's Encoder User's Manual

IB-0300523ENG
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Support

Android and Google Play are trademarks of Google Inc.

Apple, iPad, iPad Air, iPad mini, and App Store are trademarks of Apple Inc., registered in the U.S. and other countries.

Microsoft, Windows, Visual C++, Visual Studio, and IntelliSense are either registered trademarks or trademarks of

Microsoft Corporation in the United States and/or other countries.

Celeron and Pentium are either registered trademarks or trademarks of Intel Corporation in the United States and/or other countries.
PLCopen and related logos are registered trademarks of PLCopen.

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

All other company names and product names used in this document are trademarks or registered trademarks of their respective companies.

Precautions before use A For safe use

This publication explains the typical features and functions of the products herein - To use the products given in this publication properly, always read the relevant

and does not provide restrictions or other information related to usage and module manuals before beginning operation.

combinations. Before using the products, always read the product user manuals. + The products have been manufactured as general-purpose parts for general
industries, and are not designed or manufactured to be incorporated in a device or
system used in purposes related to human life.

be the cause of Mitsubishi Electric; opportunity loss or lost profits caused by faults in + Before using the products for special purposes such as nuclear power, electric power,
Mitsubishi Electric products; damage, secondary damage, or accident compensation, aerospace, medicine or passenger-carrying vehicles, consult with Mitsubishi Electric.

i + The products have been manufactured under strict quality control. However, when
whether foreseeable or not, caused by special factors; damage to products other installing the products where major accidents or losses could occur if the products

than Mitsubishi Electric products; or any other duties. fail, install appropriate backup or fail-safe functions in the system.

Mitsubishi Electric will not be held liable for damage caused by factors found not to

CC-LinkIETSN MELSOFT
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YOUR SOLUTION
PARTNER

Mitsubishi Electric offers a wide range of automation equipment from PLCs and HMIs to

CNC and EDM machines.

A NAME TO TRUST

Since its beginnings in 1870, some 45
companies use the Mitsubishi name,
covering a spectrum of finance,
commerce and industry.

The Mitsubishi brand name is recognized
around the world as a symbol of
premium quality.

Mitsubishi Electric Corporation, estab-
lished in 1921, is active in space
development, transportation, semi-con-
ductors, energy systems, communica-

tions and information processing,
audio visual equipment and home
electronics, building and energy

management and automation systems,
and has 183 factories, laboratories and
offices worldwide in over 140 countries.

This is why you can rely on Mitsubishi
Electric automation solution - because
we know first hand about the need for
reliable, efficient, easy-to-use automation
and control in our own factories.

As one of the world’s leading compan-
ies with a global turnover of over 4 trillion

Yen (over $40 billion), employing over

146,000 people, Mitsubishi Electric has

the resource and the commitment to

deliver the ultimate in service and support

as well as the best products.

* Not all products are available in all countries.

Automation solutions

Power Monitoring and Energy Saving Products

5 e

e

Power (UPS) and Environmental Products

LB U}

Compact and Modular Controllers

0«8

Servos, Motors and Inverters

Numerical Control (NC)

..

Collaborative and Industrial Robots

Processing machines: EDM, Lasers



Mitsubishi Electric AC Servo System MELSERVO-JET

Country/Region Sales office

USA Mitsubishi Electric Automation, Inc. Tel : +1-847-478-2100
500 Corporate Woods Parkway, Vernon Hills, IL 60061, U.S.A.
Mexico Mitsubishi Electric Automation, Inc. Mexico Branch Tel : +52-55-3067-7512

Boulevard Miguel de Cervantes Saavedra 301, Torre Norte Piso 5, Ampliacion Granada,
Miguel Hidalgo, Ciudad de Mexico, Mexico, C.P.11520

Brazil Mitsubishi Electric do Brasil Comercio e Servicos Ltda. Tel : +55-11-4689-3000
Avenida Adelino Cardana, 293, 21 andar, Bethaville, Barueri SP, Brazil

Germany Mitsubishi Electric Europe B.V. German Branch Tel : +49-2102-486-0
Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

UK Mitsubishi Electric Europe B.V. UK Branch Tel : +44-1707-28-8780
Travellers Lane, UK-Hatfield, Hertfordshire, AL10 8XB, U.K.

Italy Mitsubishi Electric Europe B.V. Italian Branch Tel : +39-039-60531

Centro Direzionale Colleoni - Palazzo Sirio, Viale Colleoni 7, 20864 Agrate Brianza (MB), Italy

Spain Mitsubishi Electric Europe B.V. Spanish Branch Tel : +34-935-65-3131
Carretera de Rubi, 76-80-Apdo. 420, E-08174 Sant Cugat del Valles (Barcelona), Spain
France Mitsubishi Electric Europe B.V. French Branch Tel : +33-1-55-68-55-68

25, Boulevard des Bouvets, 92741 Nanterre Cedex, France

Czech Republic  Mitsubishi Electric Europe B.V. Czech Branch, Prague Office Tel : +420-255-719-200
Pekarska 621/7, 155 00 Praha 5, Czech Republic

Poland Mitsubishi Electric Europe B.V. Polish Branch Tel : +48-12-347-65-00
ul. Krakowska 48, 32-083 Balice, Poland

Russia Mitsubishi Electric (Russia) LLC St. Petersburg Branch Tel : +7-812-449-51-34

Startovaya street, 8, BC “Aeroplaza’ office 607; 196210, St. Petersburg, Russia

Sweden Mitsubishi Electric Europe B.V. (Scandinavia) Tel : +46-8-625-10-00
Hedvig Mollersgata 6, 223 55 Lund, Sweden

Turkey Mitsubishi Electric Turkey A.S. Umraniye Branch Tel : +90-216-969-2500
Serifali Mah. Kale Sok. No:41 34775 Umraniye - Istanbul, Turkey

UAE Mitsubishi Electric Europe B.V. Dubai Branch Tel : +971-4-3724716
Dubai Silicon Oasis, PO.BOX 341241, Dubai, U.A.E.

South Africa Adroit Technologies Tel : +27-11-658-8100
20 Waterford Office Park, 189 Witkoppen Road, Fourways, South Africa

China Mitsubishi Electric Automation (China) Ltd. Tel : +86-21-2322-3030
Mitsubishi Electric Automation Center, No.1386 Honggiao Road, Shanghai, China

Taiwan SETSUYO ENTERPRISE CO., LTD. Tel : +886-2-2299-2499
6F, No.105, Wugong 3rd Road, Wugu District, New Taipei City 24889, Taiwan

Korea Mitsubishi Electric Automation Korea Co., Ltd. Tel : +82-2-3660-9529
7F to 9F, Gangseo Hangang Xi-tower A, 401, Yangcheon-ro, Gangseo-Gu, Seoul 07528, Korea

Singapore Mitsubishi Electric Asia Pte. Ltd. Tel : +65-6473-2486
307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943

Thailand Mitsubishi Electric Factory Automation (Thailand) Co., Ltd. Tel : +66-2092-8600
True Digital Park Building Sukhumvit 101 Sukhumvit Road, Bang Chak, Prakanong, Bangkok,
Thailand

Indonesia PT. Mitsubishi Electric Indonesia Tel : +62-21-3192-6461
Gedung Jaya 8th Floor, JL. MH. Thamrin No.12, Jakarta Pusat 10340, Indonesia

Vietnam Mitsubishi Electric Vietham Company Limited Tel : +84-28-3910-5945

11th & 12th Floor, Viettel Tower B, 285 Cach Mang Thang 8 Street, Ward 12, District 10, Ho Chi
Minh City, Vietnam

India Mitsubishi Electric India Pvt. Ltd. Pune Branch Tel : +91-20-2710-2000
Emerald House, EL-3, J Block, M.I.D.C., Bhosari, Pune - 411026, Maharashtra, India
Australia Mitsubishi Electric Australia Pty. Ltd. Tel : +61-2-9684-7777

348 Victoria Road, P.O. Box 11, Rydalmere, N.S.W 2116, Australia

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING, 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
NAGOYA WORKS: 1-14, YADA-MINAMI 5, HIGASHI-KU, NAGOYA, JAPAN

New publication, effective November 2021
L(NA)03187ENG-D 2111 (IP) Specifications are subject to change without notice.
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