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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-J5.
Unlock performance with
a total drive solution.

Maximize system performance

Performance

Progressiveness Maximization Heritage

MITSUBISHI ELECTRIC SERVO svsmV

g5

Maintainability

Connectivity
L Usability
Progressiveness Connectivity Usability
For flexible system r
j For evolution of machines é; i K y % For quick operation start
™ | configurations

@ Performance improvement @ Integration with connectable devices @ Tool enhancement
@ Program standardization @ Improved drive system usability

Maintainability Heritage

Q/ For prompt detection and '\ | For utilization of existing
\ diagnosis of failures » devices
@ Predictive/preventative maintenance @ Interchangeability with previous

@ Corrective maintenance generation models



Create a cutting-edge servo system together with MELSERVO-]J5

Maximize the performance of your system and
equipment with MELSERVO-J5 total drive solutions

Progressiveness

For evolution of machines

The dramatically improved basic performance of MELSERVO-J5 and CC-Link IE TSN enable total drive
solutions that help to increase production efficiency and keep your equipment on the cutting edge.

Performance improvement Program standardization
@ High-speed/high-accuracy/multi-axis ® Conforms to IEC 61131-3
@ Vibration suppression @ Function blocks for motion control
® Compact and energy efficient @ Synchronous control /cam control
Connectivity

For flexible system configurations

CC-Link IE TSN enables a high degree of compatibility with loT technology. Our servo system
provides new opportunities for value creation with highly integrated connectable devices and a
dramatically expanded range of compatible devices.

Integration with connectable devices

® CC-Link IETSN
@ Connection with TCP/IP devices

Usability

For quick operation start

‘ Our intuitive and user-friendly products are designed to make program development as simple as possible.
From system design to maintenance, efficiency is improved at each step of the development

process through software and sizing tool enhancement.

Tool enhancement Improved drive system usability
@ Simple programming @ Single connector/one-touch lock
@ Drive system sizing software/ @ Single/dual cable types
FA Integrated Selection Tool @ Servo adjustment

@ Collaboration with partners
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Maintainability

Connectivity

»

Usability

Maintainability

For prompt detection and diagnosis of failures

/\ Not only realization of zero maintenance, the machine downtime can be significantly reduced by

prompt error detection and diagnostics.
Years of technical know-how and state of the art drive technology can realize predictive and planned
maintenance.

Predictive/preventive maintenance Corrective maintenance
@ Machine diagnosis @ Servo system recorder

Zero maintenance
@ Batteryless absolute position encoder

Heritage

i\ For utilization of existing devices

» Incorporate existing manufacturing devices into your new system and benefit from reduced costs
and faster construction speed.

Interchangeability with previous generation models

@ Simple Motion mode
@ SSCNET lIl/H-compatible MR-J5-B |IEEM|




Created using a brand-new approach, this
new-generation servo system contributes
to reducing the TCO through improved
productivity

Focused on improving total performance.
The MELSERVO-J5 series servo system boasts industry-leading level basic performance.
The high-speed, high-precision capabilities of MELSERVO-J5 help to increase the productivity of your machines.

CC-LinkIE TSN
MELSEC iQ R

FX5-40SSC-G
FX5-80SSC-G

RD78GH RD78G

Motion Module

Max. number of
operation cycle *' control axes *'

3123 250y

*1. The values are applicable when RD78GH is used.

Minimum

- 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.

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

CC-LinkIE TSN

CC-LinkIE TSN

Personal Computer Embedded Type
Servo System Controller

WG
Operating Statipe

SW-6 AP

Motion Control Software
SWM-G

Minimum Max. number of
operation cycle * control axes

us axes

*2. The minimum operation cycle depends on the number of control
axes and the CPU of the personal computer.

[ | [ ]
. 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 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.



MELSERVO-J5 series

servo amplifiers memi:msssﬁsﬁzVO y5

Speed frequency Minimum
response jcati

[ NEW [l

47 SSCNETIII/H

SR 7
¥ Industry- < oy
° leading ¥ CC-LinkIE TSN

level

<

MR-J5-G
MR-J5W2-G MR-J5D1-G4 T
MR-J5W3-G MR-J5D2-G4 T
MR-J5D3-G4 TwTETEN

Encoder : ; L

resolution " - Future release
Batteryless \
absolute
position

Functional
safety **

A
¥ Industry- 3, .
Functional  pcading ¢ HK series
models rotary servo motors
~ | Flat type (176 X 176) [
*4. HK-MT_V (incremental encoder) supports 10000 r/min.
*5. Supported by HK-_WS.
. n » [ n
I Servo Amplifiers ' . Rotary Servo Motors '
The MELSERVO-J5 series high-performance, industry-leading The HK series rotary servo motors are equipped with a 26-bit
servo amplifiers feature a unique control engine that is more resolution batteryless absolute position encoder as standard.
powerful than ever before.
MR-J5W-G/MR-J5W-B multi-axis servo amplifiers and
MR-J5D-G4 drive units simplify wiring and enable a compact
machine.
| CC-Link IE TSN-Compatible Servo Amplifiers | Batteryless Absolute Position Encoders
MR-J5-G/MR-J5D-G4 servo amplifiers can connect to Mitsubishi Electric's unique multi-revolution detection method
CC-Link IE TSN to perform high-speed, high-precision control. allows the saving of absolute position data without a battery.
| SSCNET IlI/H-Compatible Servo Amplifiers |[IIE1H} I Single Connector/One-Touch Lock/Single Cable Type
MR-J5-B servo amplifiers can connect to SSCNET III/H and The servo motor power supply, encoder, and electromagnetic a
utilize the existing program assets to improve the machine brake can be connected using only a single cable.
performance. The one-touch lock makes wiring easy.

* "Industry-leading level" refers to results from a Mitsubishi Electric July 2022 research study.



Product Lines

Innovate Together

CONTROLLER |

INTERFACE

Programmable Controllers CC-Link IE TSN-

Compatible Motion
Control Software

MELSEC iQ-R MELSEC iQ-F

CC-Link IE TSN-Compatible
Motion Modules

&

RD78G RD78GH FX5-SSC-G SWM-G

CC-Link IETSN

CC-LinkIE TSN

SERVO AMPLIFIER |

CC-Link IETSN- CC-Link IETSN- CC-Link IETSN-
Compatible Compatible Compatible
Servo Amplifiers 2-Axis Servo Amplifiers Jll 3-Axis Servo Amplifiers

MR-J5-G MR-J5W2-G MR-J5W3-G

* MR-J5-G/MR-J5D1-G#4 are also compatible with CC-Link IE Field Network Basic.
* MR-J5-G-N1/MR-J5W2-G-N1/MR-J5W3-G-N1/MR-J5D1-G4-N1/MR-J5D2-G4-N1/MR-J5D3-G4-N1 are compatible with EtherCAT®.

SERVO MOTOR |

Rotary Servo Motors

Small capacity, low inertia
HK-KT series
Capacity: 0.05 to 2 kW

Small capacity, ultra-low inertia
HK-MT series
Capacity: 0.05 to 1 kW

Medium capacity, medium inertia
HK-ST series

Capacity: 0.5 to 7 kW

Medium capacity, ultra-low inertia
HK-RT series

Capacity: 1to 7 kW

soLuTioN |

5 - We take full advantage of Mitsubishi Electric's technological
I A~ | , capability that achieved development of FA devices, along
with our connectivity technology which makes it possible to
connect FA with IT.
e-F@ctory optimizes manufacturing overall by connecting all
devices and equipment, and then analyzing and utilizing the
vast amount of data collected.




Product Lines

Create new value with MELSERVO-J5.
Unlock performance with a total drive solution

Graphic Operation SOFTWARE I

Terminals
MELSOFT GX Works3
MELSOFT MT Works2
MeLsoFT MR Configurator2

GOT2000 MELSEC iQ-R MELSEC-Q Drive System Sizing Software Motorizer

SSCNET IllII/H-Compatible SSCNET IllII/H-Compatible Positioning Modules
Motion Modules Simple Motion Modules

n ' RD75P QD75PN

RnMTCPU Q17nDSCPU RD77MS QD77MS RD75D QD75DN

CC-Link IETSN SSCNET III/H Pulse Train/ Analog Voltage
47 SSCNETIII/H
CC-Link IETSN- SSCNET III/H- SSCNET IlII/H- SSCNET lII/H- General Purpose
Compatible Compatible Compatible Compatible Interface-Compatible
1/2/3-Axis Drive Units Servo Amplifiers | 2-Axis Servo Amplifiers | 3-Axis Servo Amplifiers Servo Amplifiers
MR-J5D-G4 MR-J5-B MR-J5W2-B MR-J5W3-B MR-J5-A

* An MR-CV (400 V class) is required

for the drive units.
Linear Servo Motors
Core type Core type Core type (natural/liquid cooling) A e
LM-H3 series LM-AJ Series LM-F series o
Rating: 70 to 960 N Rating: 68.1 to 446.8 N Rating: 300 to 1200 N (natural cooling) ) “H_
Rating: 600 to 2400 N (liquid cooling) >

r ﬂ‘ i ' - »“"" / Low-profile flange type Low-profile table type High-rigidity

Direct Drive Motors

L - . . :
Core type with magnetic Coreless type Coreless type d@i TM-RG2M series TM-RU2M series TM-RFM series
attraction counter-force LM-U2 series LM-AU series Rating: 2.2 to 9 N-m Rating: 2.2 to 9 N-m Rating: 2 to 240 N-m
LM-K2 series Rating: 50 to 800 N Rating: 28 to 350 N

Rating: 120 to 2400 N

%Ml Through powerful alliances between Mitsubishi Electric, who boasts a broad-ranging product appeal
. ey in the FA domain, and partners that participate in the FA partnership program (e-F @ctory Alliance)
Alliance

promoted by Mitsubishi Electric, we will achieve new business creation and new monozukuri.



Product Lines

EServo System Controllers ¥

Servo system controller \ Number of control axes \ Features
RD78G RD78GH MELSEC iQ-R series CC-Link IE TSN-compatible Motion module
" * Performs motion control (positioning, synchronous, cam, speed, and torque control)
RD78G: 4, 8, 16, 32, 64 . m§)_(imum numbtc_er of cc;nnectable stations: 120 o2
i e Minimum operation cycle

§ RD78GH: 128, 256 RD78G: 62.5 [ps], RD78GH: 31.25 [ps]

§'  Number of slots occupied

3 RD78G: 1, RD78GH: 2

g FX5-8SC-G MELSEC iQ-F series CC-Link IE TSN-compatible Motion module

o * Performs motion control (positioning, synchronous, cam, speed, and torque control)

J FX5-40SSC-G: 4 * Maximum number of connectable stations
1] FX5-80SSC-G: 8 FX5-40SSC-G: 20, FX5-80SSC-G: 24 o2
* Minimum operation cycle: 500 [us]
* Number of connectable modules: 4 modules/FX5U or FX5UC
= CC-Link |E TSN-compatible Motion Control Software for personal computers e
w2 * Performs motion control (positioning, synchronous, cam, speed, and torque control)
2 8S 16. 32. 64. 128 » Maximum number of connectable stations: 128 (N2
5 9Q T ¢ Includes Real Time OS (RTX64), which enables SWM-G to perform a real-time
@ = operation without being affected by the operation on Windows®
<3 * Programming language: Visual C++®

Notes: 1. A personal computer and Visual Studio® are not included and must be prepared by the user.
2. The multi-axis servo amplifiers MR-J5W2-G/MR-J5W3-G/MR-J5D2-G4/MR-J5D3-G4 occupy one station.
3. For SSCNET lll/H-compatible servo system controllers, refer to catalogs and manuals of MELSEC iQ-R series and MELSEC-Q series.

EServo Amplifiers @: Supported  O: Future support (release) planned  —: Not supported
Qommand Control mode Compatible servo motor series
interface
9 Z
S <
AUkl Power supply Rated output c E = = = & 2 = | =
Servo amplifiers specifications kW] > % Qlc 5|38 2 S
control (Note 2) (Note 1) m| > % 3 Qo | & o oD
=~ < |25 >
g 22|5/8|5|2/5 |8 S
Z| 2|E|5|8 @ S
= s | T Q [0 Q
g a D o o
gl e El
& S
iy 200vAC 21,020405 1glg|l_|_|_ 0|00 e e e e eeeeeeeeee
0.75,1,2,3.5,5,7
1 axis
400V AC [06,1,2,35 oo - - -ooooeeoeoee - -|-|-|-|-|-|-|-
o MR-J5W-G
'Q 2 axes 0.2, 0.4,0.75, 1 o0 - - - 06000000000 - 0600 o0 o0 o
= 200V AC
i
= 3 axes 0.2,0.4 o0 - - -0600 - 0600 - 060 - 0000 0 o0 o
z
MR-J5D-G4 .
(Note 4) 1 axis 1,2,35,5,7 o0 - - - o0 060606 00006 - - - - - -|--|-
2axes | 400VAC |1,2,35,5,7 oo - --lo0eoeeclee - -|-|-|-|-|-|-|-
3 axes 2 o0 - - - o006 - 006 - - - - - -|--|-
MR-J5-B
0.1,0.2,0.4, 0.6,
. 200VACO_75,1,2,3_5‘5’7— -0 - -100 00 0666 o - 060600 - 00 o0
1 axis
»
@ 400V AC [06,1,2,35 -l -lel-/-oeoeeeoee -|-|-|-|-|-1-]-]-
G
= | MR-J5W-B
s - 2 axes 0.2,0.4,0.75, 1 -|-1®- -0 0 e o o6 e e e - - 00 -0 o0 o
200V AC
3 axes 0.2,0.4 -|-|®- -0 00 - ©0 e -0 - - 60 -0 oo
@ MR-J5-A
_32 200vAC 21,020406 | _|_|_ 9 o @0 e e e e e eeeeeeeeee
%g 0.75,1,2,3.5,5,7
20 1 axis
QS
Ve 400V AC |0.6,1, 2,35 -1-1-10 00 e e e e e e - - - - - -|-|-|-
(72
@

Notes: 1. The value listed is the servo amplifier rated output. Refer to "Combinations of Servo Motors and Servo Amplifiers" for compatible servo motors.
2. 200 V AC servo amplifiers are also compatible with DC power supply input as standard.
3. MR-J5-G/MR-J5D1-G4 are also compatible with CC-Link IE Field Network Basic.
4. An MR-CV_4 power regeneration converter unit is required for MR-J5D-G4 drive units.
5. EtherCAT® is supported by MR-J5-G-N1/MR-J5W2-G-N1/MR-J5W3-G-N1/MR-J5D1-G4-N1/MR-J5D2-G4-N1/MR-J5D3-G4-N1.



Product Lines

HRotary Servo Motors @: Supported  —: Not supported
Rated Wihan | V8|
. speed Rated output electro- 9 . |Replaceable s
Rotary servo motor series : (Note 1) . | reducer | rating ) Features Application examples
[r/min] [kW] magnetic (61, G5, G7)| (e series
(toes) brake (B) | (ot 4
HK-KT series 0.05, 0.1, 0.15, 0.2, 0.4, Lewy e Belt drives
(] i 3000 06,075,10,15,2.0 °® ° P67 HG-KR |Batteryless absolute position encoder )on$ ?;iles
3 - (6700) /0.4, 0.6, 0.75, 1.0, HG-JR |Includes flat type models ;
2 15.2 Has a single connector Semlcondu_ctor
S .5,2.0 manufacturing systems
[ N
° HK-MT series N Inserters
8. 3000 Ultra-low inertia - Mounters
Z P (6700/ 0.05, 0.1,0.15,0.2, ° _ P67 | HG-MR Baﬂeryles§ absolute position encoder Ultra-high-throughput
. 0.4, 0.6, 0.75, 1.0 Includes high-speed type models “°°%) ; :
10000) Has a single connector material handling
systems
HK-ST series
2000/ |0.5,0.75 ®*9, 1,0, 175, Medium inertia Material handling systems
2.0,3.0,3.5,5.0, 7.0 - " i
% Sl [ ) [ ) P67 leren Batteryless absolute position encoder Bat_tery manufacturing systems
=3 (4000/ ||0.5, 1.0, 1.75, 2.0, HG-JR | 5ftars two rated e Printing systems
g 6700) |[|3.0, 3.5, 5.0, 7.0 Food packaging machines
Q
© -
K HK-RT series 1.0, 1.5, 2.0, 3.5, 5.0, Ultra-low inertia X-Y tables
= . 3000 (7.0 Batteryless absolute position |Ultra-high-throughput
= by (6700) [[10,15,2.0,35,50, | ® = | IPE7 | HGRR encoder material handling
] 70 Has a single connector (1 to 2 kW) |systems

Notes:1. [ ]:For400V.

. The value in brackets indicates the maximum speed. The speed varies by the model type. Refer to "Rotary Servo Motors Specifications" for details.

. The shaft-through portion is excluded. For geared servo motors, IP rating of the reducer part is equivalent to IP44.

. G1indicates a gear reducer for general industrial machines, and G5 and G7 indicate a gear reducer for high precision applications. HK-KT series servo motors are available in 200 V only. Refer to "Rotary
Servo Motors Specifications" for details.

The high-speed type models (maximum speed of 10000 r/min) are equipped with an incremental encoder.

. 0.75 kW servo motors are planned for a future release.

ENFENN)

oo

HLinear Servo Motors

Continuous thrust | Maximum thrust | Cooling

Linear servo motor series IN] IN] method Features Application examples
SRaRE Suitable for space-saving Tl
3.0 70, 120, 240, 360, |175, 300, 600, 900, Natu_ral Compact size and high thrust Wafer cleaning syst«_ams
480, 720, 960 1200, 1800, 2400 cooling Wl Semeek 8 s FPD assembly machines
peed: Material handlings
LM-AJ series .
68.1, 117.0, 136.2, |214.7, 369.0, 429.4, ) ) ’ . Semiconductor
2,010 6.5|174.5, 223.4, 234.0, |550.2, 704.5, 738.1, Na“IJ.'a' ;ﬁ"‘égf’ﬁ“gg‘fgﬂigg and suitable | - 1\ stacturing systems
o) 348.9, 446.8 1100.4, 1409.1 cooling P FPD assembly machines
i LM-F series .
g 300, 600, 900, 1200 Natural | compact size Bres e
@ ﬁ 20 1800, 3600, 5400, | €°0liNg |The integrated liquid-cooling NG machine tools
600, 1200, 1800, 7200 Liquid tsglrsljztm doubles the continuous Material handlings
2400 cooling .
LM-K2 series High thrust density
. 20 120, 240, 360, 720, ?ggosggogogsoo Natural |Magnetic attraction counter-force yvg?;ti:Zanin SRS
= ’ 1200, 1440, 2400 6000Y ’ " | cooling |structure enables longer life of the FPD assembl gmgchines
* linear guides and lower audible noise. Y
LM-U2 series 150. 225. 300. 450 No cogging and small speed fluctuation| Screen printing systems
o 20 50, 75, 100, 150, 675’ 1 606 5 4’00 " | Natural |No magnetic attraction force Scanning exposure systems
% -~ ,ﬂ" : 225, 400, 600, 800 3206 ’ ’ cooling |structure extends life of the linear |Inspection systems
o | guides. Material handlings
(23
2 LM-AU series 28, 44, 57, 85, 88, |122, 274, 280, 411, Natural mo ﬁggiggtgnd tfma{l_ sgefe? fluctuation gcreen printing systetms
kS 2.0t0 4.5 113, 132, 176, 264, |549, 561, 842, 970, , A o) I TR RS
350 1684, 1764 cooling |structure extends life of the linear |Inspection systems
’ guides. Material handlings

HDirect Drive Motors
Motor Hollow

outer shaft sl Rated torque )

IP rati
torque (Nrjet:?g Features

[N-m]

Application

Direct drive motor series speed speed
examples

diameter | diameter ) )
[m] [mm] [r/min] | [r/min]

[N-m]

_ | WRGWTMERUM | 430 | 020 | 300 | 600 22 8.8 P40 |
g series Suitable for low-speed and
> 0180 | o047 | 300 | 600 45 135 Ipsg |high-torque operations .
S Smooth operation with Semiconductor
@ 2230 262 300 600 9 27 P40 less audlb!e noise ) mar)ufactunng
The motor's low profile devices

TM-RFM series 2130 320 200 500 246 6,12, 18 P42 design contrlbutes_to Liquid cryst_al
T compact construction and |manufacturing
= e 2180 047 200 500 6,12, 18 18, 36, 54 IP42 |2 low center of gra\{lty dewce_zs G
2 y for enhanced machine Machine tools
[ & 2230 062 200 500 12,48,72 | 36, 144,216 | IP42 |stability.
< Clean room compatible

2330 2104 100 200 | 40, 120, 240 |120, 360, 720| P42

Notes: 1. Connectors and the gap along the rotor (output shaft) are excluded.



Servo System

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

e
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
simple converters, 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.

S i m p I e p rog ra m m i n g Personal computer-compatible SWM-G

Motion Control Software

GOT

Motion modules

h " " FX5-40SSC-G
otion modules FX5-80SSC-G
- : RD78G

RD78GH

' mpl
A =
g,

MELIPC

Drive unit
(converter
separate type)
MR-J5D-G4
Servo amplifier
MR-J5W3-G

Servo amplifier
MR-J5W2-G

Servo amplifier
MR-J5-G

1
MITSUBISHI ELECTRIC SERVO SYSTEI\V j5
MELSERVO-

4 a B Y

Servo motors




Servo System

Collaborating with our extensive group of partners
[ o aVd

€ '@"."'I allows us to flexibly support your system needs
Alliance . ,
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.

walsAg onies I

I
Collaboration with partners S | n g | e n etWO r k
Safety /0O combined module
CC-LinkIE TSN
I
Inverter

1/O module Analog output module

I

CC-Link IE TSN safety communication function
Deterministic control even when mixed with TCP/IP —
communication and safety control communication

CC-Link IE TSN enables mixing of safety and non-safety communications.*' Safety
sub-functions (STO, SS1, SS2, SOS, SLS, SBC, SSM, SDI, SLI, SLT) are also
supported for drive-control devices that are on the network.

Deterministic performance of cyclic communication is maintained even when mixed
with slower information data (non real-time). This enables TCP/IP communication
devices to be used without affecting overall control.

*1. Some devices cannot be connected to CC-Link IE TSN depending on the system configuration.




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

N e CC-LinkIE TSN |

CC-Link IE Bieid

and safety conlrol communications
® Supports software protocol stack

47 SSCNETIII

Proprietary motion " General Ethernet
Open network network 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.

N — e Il I
Other networks Other networks Other networks ) _LLL_’J

~

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

I 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 wn
Programmable (HMI) software © TCP/IP communication E
controller . o ©
) 1) @ Transient communication 3
© 1/0 control communication
, @ Motion control communication
CC-LinkIE TSN
o © ©
; ® 0|
= oy I~ M —
= 2]
Servo amplifier Remote 1/0 Inverter Programmable Ethernet Robot NC TCP/IP
controller switch*! device
Network line load image
5 Information
communication
bandwidth
(00)
SOttty hridit et et it 1 [
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 I
Firewall mm
Personal compuler Ethernet Personal computer Personal computer Ethernet Personal computer
FA (shop floor)
Controller Controller Controller Controller
FA (shop floor)
I

CC-Link IE Bontro

Adapter

CC-Link IE Bierd

CC-LinkIE TSN

Motion

Motion
network

Al

TCP/IP Remote Inverter
devices  I/0

Bes?

HMI

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

TCP/IP
devices

Servo  Servo Hemote Inverter

amplifier amplifier

Sl EmE L

Robot Servo

amplifier

Servo
amplifier




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

I -

1/0 control
7 T G
Hi

1/0 control
o o

CC-LinkIE TSN

0/ Printing device

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

[ | )
l 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 E 1:39.265 326ms.
ERRF 139265 579ms.

IT system

ERR Z 139268 536

Transmitting the detected error
information to the IT system

CC-LinkIE TSN

ERR C 1:39:26s 230ms

ERR C 1:39:26s 230ms

; : »
ERR C 1:39:26s 230ms



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. %

CC-Link IE TSN device stations 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. ~‘<0’,’

T

MELIPC Got 3

R E (TCP/IP device)
I
Servo amplifier Ethernet switch Ethernet
- i (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]

R " I

[ | |
- 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 I
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 SeryQ 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

Simple maintenance

Comprehensive diagnostic functions
contribute to improved maintenance

Increasing the capacity of your production line is an important factor in this fiercely cost-competitive market.
The MELSERVO-J5 series servo system provides various kinds of maintenance functions that predict and
prevent unforeseen problems and enable quick recovery when trouble arises.

These functions contribute to reduced downtime and increased productivity while protecting the quality of your
products.

MELSERVO-J5 series servo amplifiers and servo motors are equipped with various predictive and preventative maintenance

functions.
[ ] | ]
- Predictive Maintenance (CBM) »

Predictive maintenance, also known as Condition Based Maintenance (CBM), is the practice of detecting changes in machine
vibration and friction so that parts can be replaced accordingly before they fail.

Performing predictive maintenance leads to increased machine capacity and helps to avoid system failure, reduce maintenance time,
and improve both productivity and product quality.

| Detects Changes in Vibration and Friction to Predict the Service Life of Mechanical Drive Components

[Machine diagnosis function]
The machine diagnosis function detects age-related deterioration based on the frictions and vibrations of mechanical
drive components such as ball screws, belts, and gears. This function automatically generates a failure warning limit,

detects errors, and outputs a warning upon signs of failure. Results of the failure are transmitted via CC-Link IE TSN to
the Motion module and IT system and can be used for maintenance and overall machine diagnostics.

oot | (Gear|

To detect the
service life of the ball screw:

To detect the To detect the wear level
service life of the belt: of the gear:

@ Friction failure prediction with the @ Static friction failure prediction @ Backlash estimation function
friction estimation function @ Belt tension deterioration @ Gear failure prediction
@ Vibration failure prediction with prediction
the vibration estimation function
[rE—
it gmppms e L= e Amfima e T
ey = e e —
e D L — o
' e — ma

— —= b i S e L0
Tie — — = i 2 e
Pl
= puaighe 1 i
S P

Estimated friction value is displayed. Estimated static friction and Estimated backlash value is displayed.
belt tension are displayed.




Servo System

- | )
0 . 1
- Preventative Maintenance (TBM) * -
*1. TBM stands for Time Based Maintenance.
I
| Machine Diagnosis (Mechanical Drive Components) I Servo Amplifier Life Diagnosis P
S
S
This function estimates when a machine failure will occur This function displays the cumulative energization time and K%
based on the total travel distance of the servo motor, and the number of inrush relay on/off times. The data can be %
notifies when it is time for replacement if the rated life of the used to check service life of the parts as a rough guide. 3
mechanical drive components is set.
@ Cumulative energization time (Smoothing condenser/
@ Machine total travel distance failure prediction cooling fan life span)
@ The number of inrush relay on/off times (Inrush relay life) [—
] ham | ol
it AT T e o T 1P e
doruset o o b ! Myacien S P v |
(AL AT N e
! | BB | [ —————
e G EDR K
ﬁ' Total travel distance of the Dt P vt ot (o T e P et o s Py
l_‘.__i:;*;"."—‘.‘f.‘._"’::_‘” - machine is displayed. Sk el st Tl [
" Total travel Machine e 0 e e T v
distance Maintenance failure
notification } LH“I.-#M:;#
Henpan L]
| & et and eeiusementl .
| When targes Mespan is reachid, e plicemdnt
L il bt ot e B a0 evid B il
7777777777777777 Signs of
failure ;
|
Time
I
- | )
- Corrective Maintenance »
| Servo System Data Recording
The servo system recorder of RD78G/RD78GH Motion module automatically collects data of all the real drive axes when an error
occurs. The drive recorder of the servo amplifier 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. [—
Servo System Recorder Servo Amplifier Drive Recorder
MR-J5-G
Data | I:I
. E '
collection CCLinkIE TSN i '
< 8 I
| )|
d o w
o =

Position, speed, torque data, etc. =

A\ 4 v
i GX LogViewer i 4 MR Configurator2 i

v

Data analysis
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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 4 i Programming 4

Network configuration Programming

e-Manual

| Useful Servo Software

[Drive system sizing software: "Motorizer"]

Our upgraded drive system sizing software enables you
to more flexibly select a suitable servo system for your
machine. The upgraded features include expansion of
selectable load mechanisms (13 types), multiple sizing
results, and the ability to size a multi-axis system.

[FA Integrated Selection Tool]
Servo amplifiers, servo motors, and indispensable options
such as encoder cables can all be selected.

Drive system sizing software FA Integrated Selection Tool
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I

(%)

@

S

S

()

<

Q

@

3
I

|
@ All-in-one engineering platform MELSOFT GX Works3 allows you to set different modules in a single project, including the setting r—
of a wide range of areas from servo amplifier parameters to PLC CPU data.
- -
Debug Maintenance
[ [
I
Real-time monitor
- - -
” ) I
R —
=i
L_» dd =
Servo adjustment*' Event history

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

| 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 s e Motion profile table
MELSEC iQ R - i
4 - Advanced

RD78G ' Ii synchronous control Select

- t
MELSEC iQ-F ik Digital oscilloscope
FX5-SSC-G ="

‘#q*’ >

| Features of Simple Motion Mode

@ Executes positioning control with the motion profile table and advanced 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, B

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 y — !
i = i
I {MOVP Ho U0(G36320 | = |
Advanced |
I
ct’)nlrol : ing control control

| Product Lines

CC-LinkIE TSN CC-LinkIE TSN

ssssss

RD78G4: 4 axes
RD78G8: 8 axes
RD78G16: 16 axes

ssssss

FX5-40SSC-G: 4 axes
FX5-80SSC-G: 8 axes




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

¥ RD78GH
RD78G

| Features of PLCopen® Motion Control FB Mode

ST language

PLCopen®
Motion Control FB

Logging

Advanced synchronous
control FB (Supported soon)

® 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 [~ - = | 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

(@]
o 0
=<
S o
D <
s 2
5]
3




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-F

FXS5-SSC-G

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 1/0 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 iQR -

RD78G4
RD78GS8
RD78G16

4 axes/module (FX5-40SSC-G),

@® Maximum number of control axes: ) 8 axes/module (FX5-80SSC-G)
16 axes/module (RD78G16) @ Minimum operation cycle*': 500 [us]

@ Minimum operation cycle*': 250 [ps] @ Maximum number of connected modules**:
4 modules/system

@ Compatible servo amplifiers

*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).

ssssss

FX5-40SSC-G
FX5-80SSC-G

@® Maximum number of control axes:

@ Compatible servo amplifiers

| 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 module 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.

£ sscneTiny CC-LinkIE TSN CC-LinkIE TSN

1IN 1IN
PRUJEUT PROJECT

MR-J4-B MR-J4-B
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| Improved Performance

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.

Minimum operation cycle Approx.

1.7 times faster
RD78G4 | 250/ 1i5] | ‘ FX5-40SSC-G | 500/

Approx.
1.7 times faster

RD77MS4| 4447is FX5-40SSC-S 888 s

. _ Approx. 3.5 times faster
RD78G4 | 250]1is i ‘
QD77MS4 | 888 us {

| 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.*®

PLC CPU RD78G CPU module FX5-40SSC-G/FX5-80SSC-G

usB
Ethernet

Engineering environment

Programmable Controller Engineering Software
MELSOFT GX Works3

Rotary
servo motor

Linear Direct
servo motor drive motor

Standard ions* RD78G: 120% FX5-40SSC-G: 16
tandard stations 8G: 120 EX5-80SSC-G:

CC-LinkIE TSN

Motion control station FX5-40SSC-G: up to 4 axes
RD78G: up to 16 axes FX5-80SSC-G: up to 8 axes

MR-J5W3-G MR-J5-G-RJ

1/0 module

Ethernet switch

Inverter
FR-A800-GN

Rotary
servo motor
Profile mode
TCP/IP device™ TCP/IP device* TCP/IP device* Inverter
FR-E800-E**

*1. Sub-master station is not supported.

. Standard stations refer to remote 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.

*5. Refer to manuals for precautions when CC-Link IE TSN Class B and A devices are mixed.

N

*6. 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

number of control axes.

(%]
g8
g3
=
0 <
s &
()
3
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.
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
N ; :
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

|Target Position Change Function

200000.0 pm

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
™~

3000

New target
Inspecting ?:sgrlggs)
New target
Accepted products position
(speed)

1000000

Rejects tray

Target position
change request

Normal transfer route for accepted products

---------- Change to the rejects tray route
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Features

[ |
I Advanced 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.

@ 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, servo input axis, or synchronous encoder 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.

@® An incremental synchronous encoder*' can be connected via MR-J5-G(-RJ)/MR-J5W2-G servo amplifier.

Command generation axis

*1. When configuring an absolute position system, use an encoder of HK series servo motors.

[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)

I 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 |
I MOVP | H1F U0\G36320

M100 |
MOVP| Ho U0\G36320

Synchronous control start

Synchronous control stop

sia|jou0)
wo)sAg onleg
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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 Urwind

constant speed, such as a wind/unwind machine.

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

[ . _h
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. -

B 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

| [ | L [ | |
@ Position control is smoothly switched to torque contiol torquelcontros control

control without stopping the servo motor.

Press fitting of the workpiece
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[
. Auxiliary Functions

n
'

| Inter-Module Synchronization*' |INEIH|

The inter-module synchronization function can synchronize
the control timings among multiple Motion modules on the
same base unit.

A CPU and each I/0O module are synchronized, and thus the
1/0 signals from different machines can be synchronized.

[An example of synchronized operation between
machines using inter-module synchronization]

16 axes x three modules = 48 axes

*1. The function is available with RD78G.

| 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 Motion module
(Master station) (Remote station)
r L{ Input module
;:' Link R
refresh

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.

RD78G Motion control Motion control
o 1 (motion control stations) (motion control stations)

1/O control 1/O control

(standard station)

I Automatic Return

When remote 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-J5-G J

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

I Mark Detection

This function latches data responding to a trigger signal input
to a servo amplifier.

The compensation amount is calculated based on the latched
data, and the error is compensated using a compensation
axis.

A high-accuracy mark detection at 1 ps is available. | [Tz

Registration
mark

(%]
g8
g3
=
0 <
s &
()
3
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[ | ||
I CC-Link IE TSN Safety Communication Function '

CC-Link IE TSN enables control of safety and non-safety communications realizing a flexible system whereby safety communications
can be easily incorporated into the main control network.

In the following system which integrates safety and non-safety communications, the safety CPU checks the safety signals received via the
safety remote I/O module and outputs the safety signals (STO, etc.) to the servo amplifiers. Outputting safety signals via the network
eliminates the need for wiring of safety signals to a safety controller and a servo amplifier.

The CC-Link IE TSN safety communication function is available with iQ-R series Motion modules. When using iQ-F series Motion module,
use the safety sub-function of the servo ampilifiers.

MR-J5-G-RJ MR-J5-G-RJ

Safety communication via

CC-Link IE TSN "‘
[ — =
L
LI |
CCLinkIE TSN 1
------------------------ > =]
Safety signal  |f | ]
|
\:\I
=
|
Safety light Safety switch Servo motor with Servo motor with
curtain functional safety functional safety

[ | n
. 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.

~ T system

Position feedback
Peak load ratio
Unit power consumption, etc.

CC-LinkIE TSN

User-created screen

The position within
one-revolution of the encoder
Encoder ID

Servo motor speed, etc.

[ | B B ||
. Driver Communication*' | IDEIHE Simple Motion .

The driver communication function of the servo amplifiers [ Masteraxis |

enables the master axis to transmit its torque data to the osoneiol (SRes ool Momiskoniell  HMerateiconiol
following axes, and the servo motors of the following axes are E

driven on the basis of the transmitted torque data.

*1. This function is available with RD78G.
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Simple Motion

[
. A Wide Variety of Features

JOG operation

Moves a workpiece in the designated direction while the JOG
start signal is ON.

JOG operation can be executed without completing home
position return.

Absolute position system

Restores the absolute position of the designated axis.

Once the home position return is executed at the start of the
system, it is unnecessary to perform the home position return
again when the power is turned ON next time.

Stroke limit functions

Establish the physical movable range for a machine. The
hardware stroke limit function and the software stroke limit
function are available.

Target position change

Changes a target position at any timing during transfer of a
workpiece (1-axis linear control).

Acceleration/deceleration processing function

Adjusts the acceleration/deceleration of each motion control
so that the acceleration/deceleration curve is suitable for the
machine.

Override

Changes the command speed by a specified percentage (0 to
300 %) for all controls to be executed.

Stop operation functions

The forced stop, the axis stop, and the forced stop of servo
amplifiers are available.

Virtual servo amplifier

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.

Home position return control

Establishes a position as the starting point (or "Home

position") of positioning control and performs positioning
toward that starting point.

Torque limit function

Limits the torque generated by the servo motor to the preset
torque limit value.

Event history

Saves the error information and the operation for the module
as an event in the CPU module and the motion system.

(%]
g8
53
=W
0 <
s &
()
3




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, drive system sizing software, and FA Integrated Selection Tool, 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.

| FA Integrated Selection Tool

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

Bee |
- T —
b —— ==
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Engineering Software (Simple Motion Mode) Features

= [ |
I Engineering Environment Simple Motion '
Our variety of engineering software (GX Works3, drive system sizing software, FA Integrated Selection Tool, etc.) fully covers all I

stages of 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

8
= 2
a O
=X
32
@ 2
@
=
i L I
| ;
e e S ESLIHR Tl
BT Offline simulation e
Network configuration Automatic calculation of command speed
@ Module configuration @ Programming with Ladder, SFC, FBD/LD
@ Network configuration @ Positioning data settings I
@ Data settings for servo amplifiers @ Offline simulation, automatic calculation of command
@ Settings for remote 1/0 speed
| Programming (Advanced Synchronous Control) § Programming , | Debug/Maintenance [ beg , { Maintenance ,
Synchronous control parameter Axis monitor
s e, [ ——
4 SgaEsn
[ —— T _
i ot . I
H
-
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 @
@ 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 ps

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

@ Compatible servo amplifiers

[ MR-J5-G | MR-J5D-G4 |

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 us

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

@® Compatible servo amplifiers

MR-J5-G | MR-J5D-G4

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.
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| Improved Performance 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 .
2 b Approx. 6.2 times faster

| 125 s/
RD78GEES RD78GHW irpsras Approx. 4.1 times faster

—

| 250)ps/; {
RD78G64 | * RD78G64

walsAs onies

:

)

{4jaxes]
4 times more —
o »
g e
| 222 s/, =3
R64MTCPU R64MTCPU 5 %g’
6 2
@
8 times more ' 3
32 222 s/,

Jg|jonuo) WalsAS ones
adA| peppaquig
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Features Servo System Controllers (PLCopen® Motion Control FB Mode)

| System Configuration PLCopen®

The Motion Module executes motion control while functioning as a master station of CC-Link IE TSN*". This dual functionality results

in reduced system costs.

PLC CPU RD78GH/RD78G

RD78GH: up to 256 axes, RD78G: up to 64 axes
(remote station: up to 120 stations (including servo amplifiers))

usB
Ethernet MR-J5-G MR-J5W2-G MR-J5W3-G MR-J5-G-RJ

B WSl I J

=1 ||

- e |

T —

Engineering environment

Programmable Controller Engineering Software

MELSOFT GX Works3

Linear servo motor Direct drive motor

CC-LinkIE TSN

-
SO JL i

Inverter Master/local module GOT2000 1/0 module
FR-A800-GN (local station)

Ethernet switch

‘ l-ﬂ-ﬂ'

Rotary servo motor

Profile mode

Inverter
FR-E800-E*?

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

*1. Sub-master station is not supported.
*2. When connecting FR-E800-E to RD78G, set the communication speed of CC-Link IE TSN to 100 Mbps.
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Features

[
I Inter-Module Synchronization

]
'

The inter-module synchronization function can synchronize the
control timings among multiple Motion modules on the same

base unit.

® A CPU and each 1/0 module are synchronized, and thus the
I/0 signals from different machines can be synchronized.

@ The control load can be distributed among the PLC CPU
and the Motion modules, and therefore the number of axes

can be increased without sacrificing performance.

Inter-module synchronization

256 axes x 3 modules = 768 axes

.
. Positioning Control

]
'

Two types of positioning control are available: single-axis and multi-axis positioning control.

This variety allows you to meet various control needs.

ltem Control types

Single-axis
control

Positioning

Absolute positioning

Relative positioning

Homing

Multi-axis

JOG operation

control

ltem Control types

Linear Absolute linear interpolation
interpolation |Relative linear interpolation

Circular Absolute circular interpolation
interpolation |Relative circular interpolation

Multi-axis path control

| Main Control

Linear interpolation

Circular interpolation

End point address
I
1
|
|
1
1
1
1
1
|
/
~~~---¢ Central point

Multi-axis path control *!

Path No. 2
Arc Arc
Path No. 1 Path No. 5
Linear Linear
Path No. 8 Path No. 6
Arc  pathNo.7  Arc

Path No. 3
Linear__ path No. 4

Linear

*1. The multi-axis path control is possible using the buffer mode.
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Features Servo System Controllers (PLCopen® Motion Control FB Mode)

)
l

[ |
I Acceleration/Deceleration Methods

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 !

TR Y

Sudden stop !

1

o)
>>!

—
'o-o 'o-o
____________ :
-------- !
Position|—-—mm=s==="" U >
Linear waveform

n
2.
v

Acceleration*!

v

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

| =S T=W =
(o) oo o0

__________ 1
_________ 1
Position = >
S-curve waveform

Speed

v

L Set jerk
Jerk $/I

Acceleration time

v

Time

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

Servo System

Embedded Type
Servo System Controller

Servo Amplifiers

Servo Motors

Utilization of SSCNET IlI/H

Device Assets

1
s



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

[
l Synchronous Control

| Flexibly Combining Synchronous Control FBs

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

@ Synchronous control using a synchronous encoder is possible.

[An example of packing machine program]

Speed control Gear operation start Combining axes Cam operation start _ [NUTNIN I Cam operation start FB
Master axis MCv_SpeedControl MC_Gearin MC_CombineAxes MC_Camin axis ,/ MeReamin
+— DUT:Master ————————————————— Master:DUT —
,/ —|DUT:Slave —————————— Slave:DUT —
Relative positioning Gear operation start Cam operation start Roll a/xis — B:Execute InSync:B —
Auxiliary axis MC_MoveRelative MC_Gearin m Y | B:ContinuousUpdate Busy:B —
P N // — L:MasterOffset Active:B —
i N — L:SlaveOffset CommandAborted:B ——
P Gear operation start FB *' AN Feeding — L:MasterScaling Error:B —
MC_Gearln m axis 1 — L:SlaveScaling ErrorlD:UW —
- — L:MasterStartDistance EndOfProfile:B —
—| DUT:Master ———————————— Master:DUT [— \\ — L:MasterSyncPosition
—DUT:Slave —————— Slave:DUT [— Cam operation start Feeding — DUT:StartMode
| BiExecute InGear:B — axis 2 —1 DUT:MasterValueSource
— B:ContinuousUpdate Busy:B — - \\ —! DUT:CamTablelD
— D:RatioNumerator Active:B — \— DUT:BufferMode
— UD:RatioDenominator CommandAborted:B — Feeding \7\ UD:Options
— DUT:MasterValueSource Error:B [— m axis 3
— L:Acceleration ErrorlD:UW —
— L:Deceleration
— L:Jerk Cam operation start
— W:BufferMode - Cutting axis
— UD:Options

Packing machine

il Cutting axis
Unwinding axisl—w

Feeding axis 3

: : PLCopen® Motion Control FB

Roll axis

Feeding axis 1

Feeding axis 2

[Time chart]
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 L

ITRers /

v

- . Cam length per cycle
Unwinding axis

v

Feeding axis 3

Cutting axis

Time
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| Advanced Synchronous Control FB Settings with Graphic-Based Interface

In addition to PLCopen® Motion Control FB, the advanced synchronous control data can be used in the program.
The advanced synchronous control can be easily executed by setting the auxiliary shaft, gear, clutch, and speed change gear with
the advanced synchronous control data (parameters) and starting the synchronous control.

@ Set the auxiliary shaft, gear, clutch, and speed change gear with a parameter
@ The enabled synchronous module images are highlighted, allowing easy confirmation of set data through visualization
@ Cam control can be easily executed by creating cam data and setting parameters

Speed control Advanced synchronous control ISJaNTSNTToYe]
Main shaft MCv_SpeedControl MCv_AdvancedSync | axis
Speed control Advanced synchronous control .
" . Roll axis
Auxiliary shaft MC_MoveRelative |- MCv_AdvancedSync

Advanced synchronous control Feeding MCv_AdvancedSync —
MCv_AdvancedSync | axis 1 — DUT:Master ————————— Master:DUT — -
[ sy BRI | synchronous control

\

\ — B:Enable Done:B —

Advanced synchronous control Feeding — L:Acceleration InSync:B F—
MCv_AdvancedSync axis\ R — L:Deceleration CycleZeroPoint:B ——
\\ —1 LiJerk Busy:B —

Advanced synchronous control FB Motion control

— UD:Options CommandAborte ——

\
Advanced synchronous control IOt RR Error:B
. AN
MCv_AdvancedSync | axis 3 < ErrorlD:UW —

Advanced synchronous control Cutii . A A
utting axis
MCv_AdvancedSync 9 A A
Advanced synchronous control data Cam data
(Image is for illustrative purpose only.) (operation profile)

Auxiliary shaft

: : PLCopen® Motion Control FB Drag the cam wayeform, WhIC.h chyanges the
waveform according to the pointer’s movement.

Advanced synchronous control data

@ Input axis data @ Clutch data @ Cam data (operation profile)
@ Synchronous parameter (output axis) @ Gear data @ Cam waveform type
@ Auxiliary shaft data ® Speed change gear data

([QN ]
o 0
2 <
S o
D <
s 2
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Clutch

The clutch is used to transmit/disengage command pulses
from the main/auxiliary shaft input side through turning the
clutch ON/OFF, which controls the operation/stop of the

output axis.

The clutch can be set to the main shaft clutch and the

auxiliary shaft clutch.

Clutch ON control mode Clutch OFF control mode

Invalid
(Direct coupled operation)

Invalid
(OFF control invalid)

Clutch command leading edge

Clutch command leading edge

Clutch command trailing edge

Clutch command trailing edge

Address mode

Address mode

1/0O data specification

1/0O data specification

Supported soon

Advanced synchronous control data (Image is for illustrative purpose only.)

Restarting synchronous control

In case that the synchronous positions become misaligned
after an emergency stop, etc., new synchronous positions are
calculated from each axis position, and then the synchronous
control can be restarted at the specified positions.

>

Restart the operation
after aligning the
synchronous positions

1. In synchronous control analysis mode, the cam commanded
current positions of each output axis (axis1, 2, and 3) are
updated based on the current position per cycle of the
input axis.

2. The output axes perform positioning to the updated cam
commanded current positions.

3. Turn OFF the synchronous control analysis mode, and turn
ON the axes to start synchronous control.

Current position per cycle of
input axis

Cam commanded current position

Cam reference position




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

| Synchronous Encoder

The Motion module easily performs synchronous control by setting a synchronous encoder to "Real encoder axis" and creating a
program with function blocks.

The number of command pulses can be adjusted using the function block (MC_Gearin) or a parameter.
Numerator
Number of real encoder pulses x ————————
Denominator
Real encoder Gear opeFalion start Cam operation start
Nozzle vertical axis
Cam operation start
_ mocamn | OV
Sealing axis
Cam operation start Seali . _
ealing axis
o camn | 19 Y
o @
22
Incremental Nozzle vertical Cam operation start g @
synchronous ’ » Conveyor axis 79
encoder | mc_camin | g3
T
3
I
Conveyor axis
*1. The system shows an example using an incremental synchronous encoder.
When configuring an absolute position system, use an encoder of HK series servo motors.
I
| cam Control
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
control (Cam No. 2)
(Cam No. 1

Switches to positioning control.

v

'
Switches cam No. when a faulty i | - "
product is found. l—? 1 Goes back to the original position.
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[ n
. Cam Data '

Create operation profile data*' (cam data) according to your application. The created cam data is used to control output axis.
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 I

~
Stroke Stroke - \
>
* -7 - @

Ball screw [Unit: mm] >

v

v

P

| ’ |
Cam length per cycle ' u Cam length per cycle :
i Crankshaft

Rotary table [Unit: degree]

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

A

Stroke
Belt conveyor

—»> -

P N
Cam length per cycle ! U

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

-

[T = : =

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

L
|

| 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 o
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

Rotary knife

Cam reference
position

Cam length per cycle

(%]
g8
g3
=
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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

Note 1: Transits at stop completion or error occurrence.
Note 2: Transits when Aborting or Buffered is executed to an instruction
other than MC_MoveVelocity/MC_TorqueControl.

Cyclic
position model

O

U .
¢+ Note.1 s
U \Y

MC_TorqueControl MC_MoveVelocity

Cyclic < »  Cyclic
torque mode 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.

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

| Speed Control That Includes Position Loop

Wind
'5
trol
Unwmd Speed S
control

Speed control
Torque control

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
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Features

n
. Torque Control

| Torque Control Mode

The axes in torque control are controlled to run at the constant
torque following the torque command.

When the load is light and the speed increases to the set limit,
the torque control switches to speed control.

Application example

Constant torque

Torque control

Speed control

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

tension to prevent wrinkling in the film.

Speed control

The tension can be kept constant by
sequentially controlling the torque commands.
This type of control is perfect for unwinding
machines that need to keep the tension of
unwound materials constant.

Unwinding axis

Roll axis

77 v Y

0“,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 is executed smoothly
in position control after switched from the torque control.

@ 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 is applicable to a variety //
of machines, such as bonding, ,/

press-fit, punching, and clamping //
machines. ,/ —_— ‘l >

—te
11

+
e

»*»"»

L
11
L

T

‘J > >

Press-fit machine =

J

(%)
g8
55
=
O <
6 2
@
3
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[ ||
l Flexible System Configuration with Multiple Topologies '

Line and star topologies are supported, allowing a flexible system configuration.

[Line topology] [Star topology]

Use a line topology for high-speed, high-performance Choose a star topology if a more flexible system configuration
control. This is realized when a system is configured with is needed. Using Ethernet switches, device stations can be
CC-Link IE TSN-compatible device stations only without easily distributed to achieve the desired system configuration.

additional branch lines.

Master station Master station

MR-J5-G

1/0 module

MR-J5-G 1/0 module
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[ | ]
I Servo System Recorder PLCopen® '
The Motion module automatically collects data of all real drive axes when an error occurs. The collected data, such as the command I

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

. ] SD rd -
S - =K _ Vmee —
: £
=2
CCLinkIE TSN S 5
g%
)
Roll axis 1 8 3
Position, speed, torque data, etc.
Roll axis 2
i GX LogViewer i —
| GX LogViewer
The collected data of the Motion module is displayed on =
GX LogViewer. .
The operation status before and after an error is displayed in
f hich all I i il
waveform, which allows you to analyze more operation details ——
and helps you locate the error cause.
[Features]
@ Displays the collected data and events graphically.
@ Enables users to adjust a graph easily by automatic
adjustment function and drag operation.
I
| Analyzing Data
Analyzing operation transition of the Motion modules and the Uk GEHTEES
servo amplifiers before and after an error helps you locate the Command postion e
error cause. lo_TargetPos /
[Example] Actual position

lo_PosActualValue

1. An error has occurred.
2. The speed and torque dropped to 0 even though the Motion Speed
module outputted commands. lo_VelActualValue

. . Speed, torque = 0
By analyzing the data in the recorder (1 and 2 above), S . m

users can find out a possible cause of the error, such as a
disconnection of a power cable during operation. —

Error
ErrorlD e
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[ [ ]
I Touch Probe Function | PLCopen® | '

This function latches data responding to a trigger signal input to MR-J5-G
a servo amplifier.

The compensation amount is calculated based on the latched
data, and the error is compensated using a compensation axis.

A high-accuracy touch probe at 1 ps is available.

Registration mark

m ]
I Monitoring of Servo Data [ PLCopen® | '

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.

| IT system
Position feedback

Peak load ratio
Unit power consumption, etc.

The position within
i one-revolution of the encoder
f-| Encoder ID
Servo motor speed, etc.

HK series

CC-LinkIE TSN

User-created screen

[ | | |
I CC-Link IE TSN Safety Communication Function '

CC-Link IE TSN enables control of safety and non-safety communications realizing a flexible system whereby safety communications
can be easily incorporated into the main control network.

In the following system which integrates safety and non-safety communications, the safety CPU checks the safety signals received
via the safety remote I/O module and outputs the safety signals (STO, etc.) to the servo amplifiers. Outputting safety signals via

the network eliminates the need for wiring of safety signals to a safety controller and a servo amplifier. The CC-Link |IE TSN safety
communication function is available with iQ-R series Motion modules.

MR-J5-G-RJ MR-J5-G-RJ

Safety communication via
CC-Link IE TSN i

Safety light Safety switch Servo motor with Servo motor with
curtain functional safety functional safety



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

PLCopen®

"
. A Wide Variety of Features

JOG operation

Outputs commands from the motion system to an axis and
operates the axis to the specified direction while the positive/
reverse rotation JOG command is inputted by using MCv_Jog
(JOG Operation).

Absolute position system

Restores the absolute position of the designated axis.

Once the home position return is executed at the start of the
system, it is unnecessary to perform the home position return
again when the power is turned ON next time.

Stroke limit functions

Establish the physical movable range for a machine. The
hardware stroke limit function and the software stroke limit
function are available.

Target position change

Aborts (cancels) the under-control FB and executes the next
FB immediately when "0: mcAborting" is specified for the buffer
mode. The operation varies by the buffer modes.

Acceleration/deceleration processing function

Adjusts the acceleration/deceleration of each motion control
so that the acceleration/deceleration curve is suitable for the
machine.

Override

Sets the factor for the velocity and performs the control to
change the target velocity.

The following two methods are available for changing the
override factor: a method of using the dedicated FB and a
method of changing the control data.

Stop operation functions

The forced stop, the axis stop, the axes group stop, and the
forced stop of the servo amplifier are available.

Axis emulate

Enables operations of a virtual servo amplifier as if an actual

unit is connected.
This function enables to debug the user program at the startup
of the device or verify the positioning operation.

File transfer

Executes file operation and data backup/restore based on the
specified command.

Torque limit function

Limits the torque generated by the servo motor to the preset
torque limit value.

The following two methods are available for changing the
torque limit value: a method of using the dedicated FB and a
method of changing the control data.

Event history

Saves the error information and the operation for the module
as an event in the CPU module and the motion system.
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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
@ Security key authentication {IEEIHE



Engineering Software (PLCopen® Motion Control FB Mode) Features
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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 device stations is
automatically detected and the CC-Link IE TSN configuration
screen is generated.

[ [svstem Desion J TP | Debig 4 | Wainerace

n
| PLCopen® | '

[
l Operation Profile Data with Simple Settings

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)
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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)

(%)
g8
55
=
O <
6 2
@
3




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

- - -
'l Programming” i Debug 7d | Maintenance 4

| |System'Design

[ n
I GX LogViewer with Enhanced Waveform Display PLCope 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 I

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 a specified time interval based on the logging setting (trigger condition, data collection)
written to the motion system from the engineering tool. The results are saved as a data logging file.
Up to 10 data settings can be simultaneously logged for the motion system.

Data logging % I I
QW
. ~ o @
LT L TN 22
N TN = o
Word N_/! NG i S v
device Ll NG o Data logging D <
Bit «— file @ %
device
e T — S
[ | 2017/11/29/10:15:18.001000000 | ON 11,186
'L 2017/11/29/1015_WBODHOUOOD ON .1_1 187
j 2017/11/29/1015‘130015000% ON ,1‘1 94
2017/11/29/10:15:18.002000000 ON 13,90
4_{_’ L 2017/11/29/1015_18002100000 ON ,1_3‘87
[ | 2017711729/ 10:15:18.001900000 || ON /1321
The period of data logging || 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.
I
Specify the target data and the trigger
condition for the real-time monitor. Check the collected data in real time.
I

Real-time monitor Data is being collected.




Features Engineering Software (PLCopen® Motion Control FB Mode)

"[System Design ,.W,; Debug /; Maintenanne/

[ n
l Easy Troubleshooting by Simulation Before an Actual Operation and Monitor Functions '

The system simulator enables the Motion module and PLC
CPU programs to be simulated interactively.

A program operation can be checked without an actual
machine during debugging process, which shortens the
startup time.
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Event history lists information about executed operations and
errors that have occurred on each module in chronological
order, which helps to conduct troubleshooting.

Users can customize the axis monitor items according to their
machine, improving debug efficiency. The axis monitor can
also be used during simulation.
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Debugging can be executed through both the program monitor
and the watch window by using the common interface.
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Watch window



Engineering Software (PLCopen® Motion Control FB Mode) Features

m' ystem Design , Programmin , Debug 4 Maintenance
- . - o B R— =
l Security Key Authentication Function |INETHi | PLCopen® | '
The security key authentication prevents programs from being I . I
opened on personal computers where the security key has - .
not been registered. Furthermore, because programs can B e ——
be executed only by Motion modules with the security key —
registered, the integrity of customer technologies and other -

intellectual property is not compromised.
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Features Embedded Type Servo System Controller

Software-based controller for high-precision motion control

CCLInkIE TSN T o

Motion Control Software Aaptcitiss Operating Staticn

SWM-G

CC-LInkIETS

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 device stations (remote 1/0O modules, etc.) and TCP/IP devices.

[ | »
l Product Lines *@

SWM-G| |
4 4 @ SWM-G ' Motion Control Software
Download Motion Control Software from SUNEIENGo
Mitsubishi Electric FA global website. SWM-G API
Network API
SWM-G Operating Station
Real Time OS

USB key,
4 4 [n For 16 axes For 64 axes

Purchase the USB key (license). For 32 axes  For 128 axes
CC-LinkIE TSN
Motion Control Software*'
SWM-G USB key for Motion Control Software
@ Maximum number of control axes: 128 ~ @ Compatible servo MR-SWMG16-U: 16 axes MR-SWMG32-U: 32 axes
m @ Minimum operation cycle*?: 125 ps amplifiers MR-SWMG64-U: 64 axes MR-SWMG128-U: 128 axes
@ Programming language: Visual C ++® MR-J5-G JMR-J5D-G4

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



Embedded Type Servo System Controller Features

| Covering a Wide Range of Multi-Axis Applications

® SWM-G Motion Control Software is available in 16 to 128- @ A CPU core of the industrial personal computer is assigned
axis control models, enabling multi-axis synchronization of for running SWM-G processing, and that enables SWM-G
various scales of machines. to perform a high-speed, real-time operation without being

affected by the operation on Windows®.

Chemical mechanical polishing devices ‘ Etching devices

Windows® Process

: = SWM:GIEngine
Windows® Kernel

Real-time I
[( Electronic parts assembling machines Kernel Extension

- Windows® HAL REERIME
.,’@ : HAL Extension
*\ ...........
s m RTX Subsystem
J s

d

______
| Reduced Machine Design and Startup Time g o
o
@ The integrated test tool SWM-G Operating ﬁ;f;’ %
Station covers the development processes of 'c'sb’ ;.
SWM-G from design to simulation, contributing 9 ?
to reduction in the total cost of ownership. %
@ The Operating Station enables users to check o)
the communication settings and status of the
master/remote stations, leading to reduced [—
design time.
Single-axis control Remote station communication monitor
| 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.
I
[Predictive/preventive maintenance] [Corrective maintenance]
® The user application collects data of machine diagnosis function, etc. ® SWM-G collects data from the drive recorder of
from MR-J5-G through the communication API of SWM-G. MR-J5-G through TCP/IP communications, which
® The MELIPC analyzes the collected data by using the Edgecross- reduces troubleshooting time.

compatible real-time data analyzer.

Real-time data analyzer
Offline analysis Real-time diagnosis
- Alarm
Data analysis Diagnosis Operation Stop EHIEY ——

E=l9% =

Diagnosis rule

Recorded time

< >

Record items
Data accumulation Data collection Feedback ALM
EMA1
RD D
EDGECROSS
Te p——

Torque
Speed
Droop pulses

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

CC-LinkIE TSN




Features Embedded Type Servo System Controller

L
. System Configuration

Windows®

User application

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

pos.profile.velocity = 10000;  /* Velocity */
pos.profile.acc = 10000; /* Acceleration. */
pos.profile.dec = 10000; /* Deceleration. */
pos.target = 10000; /* Target position */
swmyglib_CoreMotion-> motion->

StartMov(pos); /* Positioning */

Real-time OS

Motion Control Software

Motion control
Write
S Network control

<4<

Motion control
Read

PTP control, linear and circular
interpolation, synchronous
control, cam control, etc.

User
Application

Microsoft® Visual Studio®

Kernel
- : Software provided by Mitsubishi Electric

- : Software prepared by users

Windows®

Motion Control Software
SWM-G
SWM:G
Operating Station

RTX{Subsystem
+SWM-G|Engine
-Real Time 0S

Network interface

SWM-G: up to 128 axes

CC-LinkIE TSN

MR-J5-G MR-J5-G MR-J5W2-G

Remote stations: up to 128 stations (including servo amplifiers)

MR-J5W3-G

MR-J5-G MELSERl/oﬂ5

Rotary
servo motor

Linear servo motor

Ethernet switch
(TCP/IP device)

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

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

Direct drive motor

Rotary
servo motor

1/0 module Inverter
FR-A800-GN

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

[ @ m
Integrated Test Tool SWM-G Operating Station
gmed HEClIn .1

This tool provides a variety of features - parameter settings required for application development and the test operation for JOG,
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.

SWM-G Operating Station

[Communication monitor] [Single-axis control]

@ Displays a list of the master communication setting @ Performs a test operation for single-axis control

@ Displays the system status, allowing users to check @ Performs a reciprocating operation that is often used
communication status for a test operation

- n
l Multiple Servo Amplifier Settings and Adjustments S*WMEI:‘. l

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.

Using MR Configurator2 with the integrated test tool, users can adjust servo amplifiers while checking the servo amplifier
communication status.

@ Supports MR-J5-G
® Manages a multi-axis system as one project
@ Offers an easy-to-set user interface for machine diagnosis function

MR-J5-G MR-J5W2-G MR-J5W3-G

1/0 module

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

Following axis

Master axis

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

Gantry home position return

/ /
'—| Following axis

Master axis

After the master and following 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

= Zedl R
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 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.

Jajjo)uo) walsAs ones
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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

y——— *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

CCLInkIETSN s

\ 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 = 10000.0; /* 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 x/ —
tpos.profile.type = ProfileType::Trapezoidal; /* Acceleration = trapezoidal */ wm
. . . @

tpos.profile.velocity = 10000.0; /* Velocity = 10000.0 [U/s] */ S %
tpos.profile.acc = 10000.0; /* Acceleration = 10000.0 [U/s*2] */ @ %

(]
tpos.profile.dec = 10000.9; /* Deceleration = 10000.0 [U/s*2] */ "3"’ ;,
tpos.target = 20000.9; /* Travel distance = 20000.0 [U] */ 9'8
tpos.trigger.triggerAxis = 0; /* Trigger axis = axis @ */ %
tpos.trigger.triggerType = TriggerType::Remainingbistance; /* Trigger condition = remaining distance */ 9
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);
}
I
Servo amplifier
Velocity
Axis 0 ,
CC-LinkIE TSN
> Time
I
Axis 1
> Time
Starts Axis 1 when the remaining distance of axis 0 is
equal to the trigger value (1500.0)




Features MELSERVO-J5

Reach new limits while inheriting existing assets.
Maximize the performance of your system with MELSERVO-JS total drive solutions.

Progressiveness. PN RN e MR-J5-G

MR-J5-G/MR-J5W-G/MR-J5D-G4 servo amplifiers can connect to CC-Link IE TSN to perform high-speed, high
precision control.

The performance and the functions have been greatly improved, contributing to innovative evolution of the machines.

CC-LinkIE TSN

Servo amplifiers

Functional safety

MR' J 5_ G ( 4) i _ via network
MR-J5W-G EHE i recorter
MR-]J5D-G4

| Features of CC-Link IE TSN-Compatible Servo Amplifiers

Minimum communication cycle *'

31.25 ps

@ Features the minimum communication cycle of 31.25 ps to perform high-speed, high-precision control
@ Allows both control communication and information communication on one network and thus enables a flexible system
@ Sends and receives large amounts of data, such as recipe data with a high-speed, large-capacity 1 Gbps communications network

MELIPC GoT
Speed frequency Minimum
response lcommunication cycle ¥

(TCP/IP device)

Batteryless
absolute
positiol

Ethernet

|

C‘C_LI’nkIE TSN Ethernet switch Vision system *1. MR-J5-G/MR-J5D1-G4 support 31.25 ps.
(TCP/IP device) (TCP/IP device)
@ Features safety communications via CC-Link IE TSN @® MELSEC iQ-R series Motion modules collect data of servo

amplifiers when an error occurs

MELSEC iQ R

Motion Motion
modules recorder data

MR-J5-G-RJ  MR-J5-G-RJ

CC-LinkIE TSN

AL

Position, speed, torque data, etc.

= .
P 9 .
Servo motor with ~ Servo motor with - -
Safety light curtain Safety switch functional safety  functional safety i GX L ng iewer J

| Compatible Servo System Controllers

MELSEC iQ R MELSECiQR = - @ MELSECiQF  Personal Computer

. . Sl . Embedded Type
Motion module Motion module = | Motion module Servo System Controller
RD78GHV RD78G4 B || Fxs-408SC-G

RD78GHW RD78G8 = FX5-80SSC-G
RD78G16
RD78G32
RD78G64




MELSERVO-J5 Features

Heritage Py ed MR-J5-B

* MR-J5-B/MR-J5W-B servo amplifiers can connect to SSCNET IlI/H and utilizes the existing program assets to improve
» the performance of the machines.
Transition from MELSERVO-J4 series to MELSERVO-J5 is supported.

47 SSCNETIII/H

SERVO SYSTEM CONTROLLER NETWORK

Utilizing existing
program assets

Servo amplifiers

MR-J5-B(4)
MR-J5W-B

Optical
communication

Servo system
recorder

| Features of SSCNET Illl/H-Compatible Servo Amplifiers

1 NEW [{

@ Allows the user to build a MELSERVO-J5 series servo system that utilizes the existing assets of Motion controllers and Simple
Motion modules

@ Enables function improvement of the machines Speed frequency
response
Machine function improvement with existing program assets
MELSEC iQ-R MR-J4-B MELSEC iQ-R MR-J5-B

MELSEC-Q

MELSEC-Q

BBl 47 sscerivy

44
[ Modules and network Engineering software c < Batteryless
CXRUNY
Programs Firmware version update*! > o
assels s absolute
Parameters Transtion o MELSERVO-J5 Seres Handbook MBEEiE I EEISER

available with MELSEC-Q series position

*1. The Motion controller with the updated firmware supports MR-J5-B.

@ Changing the servo amplifier setting from MR-J4-B to
MR-J5-B converts the parameters

® MELSEC iQ-R series Motion modules collect data of servo
amplifiers when an error occurs

MELSEC iQ R

Motion Motion
modules recorder data

Engineering software
MELSOFT MT Work2
MELSOFT GX Work3/GX Work2

4

Servo amplifier setting

1y
i

AL

= : Position, speed, torque data, etc.

v -
GX LogViewer i

MELSEC iQ R MELSEC iQ R MELSEC [ series MELSED (& serics
Motion Simple Motion Simple
controller Motion module controller Motion module
R16MTCPU RD77MS2 Q172DSCPU QD77MS2
R32MTCPU RD77MS4 Q173DSCPU QD77MS4
R64MTCPU RD77MS8 QD77MS16

RD77MS16

siaydwy onleg I




Features MELSERVO-J5

Driving a wider range of motors with more flexible options

Servo amplifiers

MITSUBISHI ELECTRIC SERVO SYSTEM
MELSERVO-

Designed for an ambient
temperature of up to 60 °C.

Replaceable cooling fan

Enhanced visibility

Input and output are
distinguished by color.

CC-LinkIE TSN
MR-J5-G(4)

| Supports Ethernet-based

1 CC-Link IE TSN, featuring high-speed,

1 large-capacity communication (1 Gbps).
Communication cycle of > 31.25 ps and servo motors. This simplifies
speed frequency response of 3.5 kHz ; i wiring, saves energy, and
enable advanced motion control. enables a compact machine.

CC-LinkIE TSN
MR-J5W2-G
MR-JSW3-G

Drives a maximum of two/three

. -
. Product Lines

Servo amplifier @: Supported O: Future support planned —: Not supported

Compatible servo motors

Power supply specifications
(Note 1)

Fully closed

Command interface o4
loop control ee2)

Linear Neted Direct drive

[ ) [ ]
[ ] [ ]
CC-Link IETSN _ : Py
EtherCAT® (%o¢ -
MR-J5D1-G4 er [ ) [ ]
MR-J5D2-G4 [ ) [ ]
MR-J5D3-G4 - [ ) -
[ ] [ ] [ ]
[ ] [ ] =
SSCNET IlI/H
[ ] [ ] [ ]
= [ ] [ ]
Pulse train/Analog voltage L ® o
[ ] [ ] =

Notes: 1. 200 V AC servo amplifiers are also compatible with DC power supply input as standard.

. The indicated servo amplifiers are compatible with a two-wire type serial encoder. For four-wire type serial encoders and pulse train interface (A/B/Z-phase differential output type) encoders, use
MR-J5-G-RJ/MR-J5D1-G4/MR-J5-B-RJ/MR-J5-A-RJ servo amplifiers.

. The indicated servo amplifiers are compatible only with two-wire type and four-wire type serial linear encoders. For a pulse train interface (A/B/Z-phase differential output type) linear encoder, use
MR-J5-G-RJ/MR-J5-B-RJ/MR-J5-A-RJ servo amplifiers.

. MR-J5-G/MR-J5D1-G4 are also compatible with CC-Link IE Field Network Basic.

. EtherCAT® is supported by MR-J5-G-N1/MR-J5W2-G-N1/MR-J5W3-G-N1/MR-J5D1-G4-N1/MR-J5D2-G4-N1/MR-J5D3-G4-N1.
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w
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MELSERVO-J5 Features

Drive unit

Standard models support

Width: 60 mm *! functional safety.

Drives one axis.

Drives two axes.

Drives three axes.

*1. Some of the 1-axis models have a width of 75 mm.

MR-J5-A(4)

Enables position control by
pulse train command and
speed/torque control by
analog voltage command.
The maximum command

CC-LinkIE TSN
MR-J5D-G4

The drive unit is a converter
separate type servo amplifier
(1/2/3-axis type available).
Combined with an MR-CV_4
power regeneration

Zssevern  IDETN
MR-J5-B4)
MR-J5W2-B

MR-J5W3-B

Supports optical network SSCNET IlI/H.

converter unit, the drive unit Communication cycle of > 0.222 ms and pulse frequency is 4
can create an energy-saving speed frequency response of 3.5 kHz Mpulses/s.
servo system. enable advanced motion control.

: Future release planned

0.1 kW to 7.0 kW Up to 22 kW
0.6 KW to 3.5 kW Up to 22 kW

0.2 kW to 1.0 kW

!
—  owwow |
oo zouw ]
0.1 kW to 7.0 kW Up to 22 kW
0.6 kW to 3.5 kW Up to 22 kW
[ aveiow |
i

0.1 kW to 7.0 kW Up to 22 kW
: 0.6 kW to 3.5 kW Up to 22 kW
0.1 kW 1.0 kW 10 kW

I
(72
o)
P
o
>
=
j=3
=
)
7}




Features Servo Ampilifiers

™
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

P S p <
. V. AN Z AN

Auto tuning N\ / N

o~ N

$ Tuning complete

v
v

Quick tuning # R Y A\

= Tuning complete [

Tuning within 0.3 s before operation

| One-Touch Tuning

Controls overshoot

This function automatically completes servo

-=-:Command

Adjustment with one-touch

during operation Shorter settling time

— :Actual operation

gain adjustment according to the mechanical
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

poads

&
p
3
2|
g

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.



Servo Amplifiers Features

L
l Energy/Space Saving and Simple Wiring (200 V Class)

| Simple Converter MR-CM

The MR-CM simple converter saves energy by efficiently using regenerative power through a common bus connection and reduces
the number of molded-case circuit breakers and magnet contactors, resulting in space-saving and simple wiring. The simple
converter can connect to up to six compatible servo amplifiers having a total capacity of 3 kW or lower.

Using daisy connectors for passing wiring simplifies the wiring for the bus and the control circuit power supply.

Reduce molded-case circuit breakers

and magnetic contactors Efficient use of "
regenerative power (RS )
| Reduce total number of cables I

r-\

| Save space for setting options

Magnetic

Molded-case contactor

circuit breaker

Eliminate a regenerative option [—
* The simple converter is also supported by MR-J5-B and MR-J5-A.
Application Examples
[Vertical form, fill & seal] [Wafer prober]
The simple converter uses regenerative energy of the The simple converter saves installation space for
packing film unwinding axis for other axes such as semiconductor manufacturing equipment in a clean room. I—
conveying rollers. &
s
>
=
=2
=
@
@
I

|Multi-Axis Servo Amplifiers JEEIZH IFEERH IR IFEEE) P

The 2-axis and 3-axis servo amplifiers are MR-J5W3-G
available for operating two and three servo =

motors, respectively. These servo amplifiers Width of Operates any combination of rotary

. . MR-J5W3 i servo motors, linear servo motors,
enable an energy-saving and compact machine. Onl); A nlf | and direct drive motors with various
Different types of servo motors including rotary ' series and capacities.

servo motors, linear servo motors, and direct
drive motors are freely

combined as long as the servo motors are
compatible with the servo amplifier.

A-axis rotary servo motor  B-axis linear servo motor C-axis direct drive motor
(HK-KT/MT/ST) (LM-H3/K2/U2) (TM-RG2M/RU2M/RFM)



Features Servo Ampilifiers

[ | »
. Converter Separate Type Drive Unit in 400 V Class MR-J5D-G4 '

@® The product lines of the 400 V include converter separate type drive units of MR-J5D-G4 available in 1-axis/2-axis/3-axis types.

@ Combined with an MR-CV_4 power regeneration converter unit, MR-J5D-G4 can configure a servo system with energy and space
savings and less wiring.

® MR-J5D-G4 supports safety communication of CC-Link IE TSN, enabling functional safety without a dedicated unit. Even for a
multi-axis servo system, functional safety can also be applied with network cables.

| Features of MR-J5D-G4 Drive Units

® The common DC bus connection saves energy and space, and reduces wiring.

® MR-J5D2-G4 (2-axis drive unit)/MR-J5D3-G4 (3-axis drive unit) save space and reduce wiring further.

® MR-J5D1-G4/MR-J5D2-G4/MR-J5D3-G4 support safety sub-functions as standard. The safety communication of CC-Link IE TSN
enables the safety sub-functions such as STO to be set for each axis of the multi-axis drive units.

@ The drive units are equipped with a replaceable cooling fan unit, which can be easily replaced by users.

The drive units are designed to be installed
inside the cabinet with an attachment (option). Replaceable cooling fan

The common converter ‘
section saves space. Connectors are located on the top and
bottom surfaces, enabling simple wiring
> and space-saving.
The power regeneration
system saves energy.
Standard models support functional safety.

STO/SS1/8S82/SOS/SBC/
SLS/SSM/SDI/SLI/SLT

The common DC bus connection

saves energy.

| 1-axis/2-axis/3-axis
| drive units are available

| Space-Saving with 3-Axis Drive Units (Smaller Width)

The 400 V class 3-axis drive units offer space MR-J5-100G4 x 6 units

L Jodall ||
For example, two units of 3-axis drive units J u ﬁ)j u L

MR-CV11K4
4 L
MR-J5D3-100G4 x 2 units

MR-J5-100G4
for operating six axes occupy 200 mm less

installation width than six units of 1-axis drive
units.

In addition, using multi-axis drive units reduces
the number of molded-case circuit breakers
and magnetic contactors.

Reduced by
200 mm

210 mm I

MR-J5D3-100G4




Servo Amplifiers Features

[ »
. Energy-Saving with 400 V Class Systems '

| Further Energy-Saving with Common DC Bus Connection and Power Regeneration System

Connecting multiple MR-J5D-G4 drive units to an MR-CV_4 power regeneration converter unit by a common DC bus

connection allows the drive units to use regenerative energy from the other drive units on the connection.

Furthermore, the MR-CV_4 power regeneration converter unit has a power regeneration system which returns the regenerative
energy to the power supply. Other systems can use this returned regenerative energy for operation, promoting efficient energy use.
A system with MR-CV_4 does not require a regenerative option and thus reduces heat generation.

[Common DC bus connection] [Power regeneration system]
Less heat generation _

due to elimination of

: ) regenerative option
: Regenerative energy
o= —L

s 1 ~ =

| (.
v

ceeee [ oy

i seeee 1] fi

i

. Ll

,,P['Y','?g energy Regenerative energy i
. M Regenerative

Regenerative Axis 2 Cabinet option

energy is used for T Other systems

servo motors of the
other units
Non-reusable energy is returned to
_ Driving energy the power supply and used as
the power for other systems.

MR-CV_4

[

Axis 3

| 400V Servo Amplifiers Providing New Combinations with Servo Motors

The 400 V class servo amplifiers can drive the HK-KT/HK-ST/HK-RT series servo motors ranging 50 W to 7 kW. The flexible
combination can optimize your machines. For the available combinations, refer to "Combinations of Servo Motors and Servo
Amplifiers" in this catalog.

Minimum flange size: 40 x 40 Minimum flange size: 130 x 130 Minimum flange size: 90 x 90
(0.05 kW or larger) (0.5 kW or larger) (1 kW or larger)

siaydwy onleg I

Small capacity, low inertia Medium capacity, medium inertia Medium capacity, ultra-low inertia
HK-KT series HK-ST series HK-RT series

Motor flange size [unit: mm]

Application Examples

[Printing systems] [Slitting machines] I
Optimal for rotary presses using sectional drive system Optimal for converting machines consisting of unwinding
where each printing unit is driven individually. axes, roller axes, and winding axes.




Features Servo Ampilifiers

[ »
. Predictive Maintenance '
The servo amplifiers detect Maisart is an abbreviation for “Mitsubishi Electric's Al creates the State-of-the-ART in
signs of machine failure by technology.” Mitsubishi Electric is leveraging original Al technology to make devices
MEIECI  monitoring the operation status. | smarter.
| Machine Diagnosis (Ball Screws/Linear Guides)
This function supports predictive maintenance by
estimating frictions and vibrations of mechanical drive Ball screw
components such as ball screws and linear guides.
@ Friction failure prediction with the friction estimation
function
@ Vibration failure prediction with the vibration
estimation function
= Estimated friction is displayed. HE;| Estimated vibration is displayed.
Maintenance  Machine . T m— — Maintenance  Machine

notification fai‘lure L == - notification

|
|
———

| Machine Diagnosis (Belts)

This function detects aging deterioration of belts in
advance by the static friction failure prediction and the

Timing belt

tension deterioration prediction with the belt tension
estimation.

@ Static friction failure prediction
@ Belt tension deterioration prediction

e Estimated static friction and belt tension are
T displayed.
— r

= Maintenance )
— Machine
notification

| Machine Diagnosis (Gears) *l

With this function, the servo amplifier generates
commands automatically, and executes
to-and-fro positioning operation to estimate

the amount of gear backlash. Gear failure is
predicted based on the set nominal values for s

backlash. ‘%ﬁ s .,
SR '—| Estimated backlash is displayed.

@ Backlash estimation function
@ Gear failure prediction

Gear

*1. The machine diagnosis (gears) does not work during normal operation.



Servo Amplifiers Features

[ |
. Preventive Maintenance

| Machine Diagnosis (Mechanical Drive Components)

This function estimates when a machine failure
will occur based on the total travel distance of
the servo motor, and notifies when it is time for
replacement if the rated life of the mechanical
drive components is set.

@ Machine total travel distance failure prediction

| Servo Amplifier Life Diagnosis

= Total travel distance of the
machine is displayed

SRS Total travel distance

Machine
failure

Maintenance
notification

This function displays the cumulative energization time and the
number of inrush relay on/off times. The data can be used to

check life of the parts as a rough guide.

® Cumulative energization time (Smoothing condenser/cooling

fan life span)

® The number of inrush relay on/off times (Inrush relay life)

O T
Doy G oo e 4 et
forgt
s sowran

B
o B e
dexran 00002000

Bepiny o s o s s s s e g b s ey

Tttt oF v et
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30000 | e

The target Mespen b dnphrped.
Aectsa Wespuan varies depende on wage
e 58 ared e pement sl contoe.
Whe targes Mespan s reached, replacement
shavkd be dose, evess i 50 eeres s hotind.

[ |
. 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
an alarm occurrence.

Displays an occurrence time Rec
16-time alarms

for MR-J5-G.

ords past

I

Stores data in the memory
continuously over certain

>>p> |

Displays a

system configuration

——

Displays waveforms

Displays Displays

period of time

monitor values parameters

I
(72
o)
P
o
>
=
j=3
=
)
7}




Features Servo Ampilifiers

[
. Connection/Communication Diagnosis

| Disconnection Detection

The servo amplifiers are equipped with both input
open-phase detection and output open-phase
detection. Input open-phase detection detects an

open phase of the main circuit power supply of the
servo amplifier, and output open-phase detection €>

Open-phase alarm

detects an open phase of the servo motor power
supply. The alarm can be distinguished from other

X

3-phase

alarms such as the overload alarm, reducing the Input Output
time required to restore the system. open phase open phase
MR-J5D-G4 drive units support only output open-
phase detection.

| Servo Motor Incorrect Wiring Detection JEEIPECEN BRAIEEE
Multi-axis servo amplifiers MR-J5W2-G/ Notification by an alarm

MRJ5W3-G detect servo motors with a different
capacity that are incorrectly connected to the
A-axis/B-axis/C-axis, contributing to servo motor
protection. The servo amplifiers obtain the capacity
information of the connected servo motors from
the encoders and check whether the servo motors
which are connected to the power connectors
match the capacity information. If the information
is not matched, an alarm occurs. *'

An incorrect wiring of power cables

MR-J5W2-1010G

*1. The incorrect wiring detection does not work for servo motors with the same capacity.

| 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
> P s communication
| 4 [ - diagnosis




Servo Amplifiers Features

[ |
. Path Control

| Super Trace Control e
This function reduces a position deviation
to nea”y zero not 0n|y during constant- Conventional control Feed forward Super trace control
velocity operation, but also during constant Speed Speed Speed
acceleration/deceleration.
The path accuracy will be improved in high-
. X Time Time Time
rigidity machines. Position Position Position
deviation deviation deviation
I
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 ) e
L . Enable the lost motion
caused by friction and torsion generated when compensation function.
. R Y Y [X-Y table]
the servo motor rotates in a reverse direction. Before
Therefore, the accuracy of circular path will be
improved in path control used in XY table, etc.
X > > X
Suppression of quadrant protrusion of circular path I—
%]
@
<
S
>
3
| Path Tracking Model Adaptive Control =
7]
This function reduces path errors which occur '
Path tracking
when the servo motor reciprocates. Normally, mode
when positioning control is executed, the
. . I
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
i i Error occurs in Error is reduced
require high-accuracy path control such as reciprocating. in reciprocating.

processing machines.




Features Servo Ampilifiers

[ |
l Safety Sub-Functions

| Built-In Safety Functions and a Wide Range of Safety Sub-Functions

MR-J5-G-RJ/MR-J5D-G4 have a built-in safety control part, supporting
safety sub-functions without a dedicated unit. Combining the servo
amplifiers with HK-_WS servo motors with functional safety further
enhances the safety level.

The servo amplifiers support the safety sub-functions of STO/SS1/SS2/
SOS/SBC/SLS/SSM/SDI/SLI/SLT at a safety level of SIL 2 or SIL 3.

Servo motors with functional safety support the safety sub-functions at a
higher safety level. The functional safety encoders provide the servo motor
positions and speeds necessary for the safety sub-functions at a safety level
of Category 4 PL e, SIL 3.

Encoder cables for the servo motors with functional safety are the same as
for the standard servo motors.

MR-J5-G-RJ

STO/SS1/882/SOS/
SBC/SLS/SSM/SDI/

A functional safety
SLI/SLT are supported unitis not required

Servo motor with functional safety
HK-_WS

The specifications and
the appearance are the
same as the standard
servo motor's

Functional safety
is supported

| safety Communication Function via CC-Link IE TSN

CC-Link IE TSN enables control of safety and
non-safety communications realizing a flexible
system whereby safety communications can
be easily incorporated into the main control
network.

MR-J5-G-RJ MR-J5-G-RJ

|| Safety communication via
CC-Link IE TSN i

e W

When combined with R_SFCPU-SET
safety CPU and RD78G Motion module,
MR-J5-G-RJ/MR-J5D-G4 can receive safety
signal data of the safety CPU through
CC-Link IE TSN. Wiring the safety signals to
the servo amplifiers is not necessary.

Safety light
curtain

| STO Function Compliant with IEC/EN 61800-5-2

Safety switch

Servo motor with
functional safety

Servo motor with
functional safety

STO (Safe torque off) is integrated as standard, enabling easy configuration
of a safety system which shuts off power to a servo motor in the machine.

@ STO shuts off the power to the servo motor without turning off the
control circuit power supply of the servo amplifier, thus shortening the
restart time and eliminating the need for homing.

@ A magnetic contactor for preventing unexpected motor start is not needed.*'

MR-J5-G/MR-J5-B/MR-J5-B-RJ/
MR-J5W2-B/MR-J5W3-B/
MR-J5-A/MR-J5-A-RJ
MR-J5-G-RJ/MR-J5W2-G/
MR-J5W3-G/MR-J5D-G4

*1. Magnetic contactors are not required to meet the STO requirements. However, this illustration recommends the use
of a magnetic contactor which shuts off the main circuit power supply of the servo amplifier at an alarm occurrence.

*2. The safety level requires STO wiring to a servo amplifier using safety equipment including a safety programmable
controller that is compatible with Category 4. When a switch is connected directly to a servo amplifier as shown in
the illustration, the safety level is Category 3. For details of safety sub-functions, refer to "MR-J5 User's Manual".

Category 3PL e, SIL 3

Category 4 PL e, SIL 3 *2

[Shut-off by STO]

7|

=@ Molded-case

L= _L§ circuit breaker (MCCB)
-1

Magnetic contactor for
preventing unexpected
|start is no longer required.

Safety
relay circuit

Magnetic contactor (MC)
for servo alarm*!

Servo motor



Servo Amplifiers

Features

[ |
I Safety Sub-Functions Compliant with IEC/EN 61800-5-2

MR-J5-G-RJ/MR-J5D-G4 support safety sub-functions, STO/SS1/SS2/SOS/SBC/SLS/SSM/SDI/SLI/SLT.

Refer to "Safety Sub-Functions" in section 1 of this catalog for the safety sub-functions and the safety levels, which vary depending
on the combinations of the servo amplifiers and the rotary servo motors (including servo motors with functional safety)/linear servo

motors/direct drive motors.

Safe torque off
(STO)

Responding to the input signal
from external equipment, the STO
function shuts off power to the
servo motor electronically using the
internal circuit (shuts off through
secondary-side output).

This function corresponds to the
Stop category 0 of IEC/EN 60204-1.

Speed

Stop category 0
(Uncontrolled stop)

Time
STO (Shut off)

Execute the STO function in servo off
state or when the servo motor is stopped.

Safely-limited speed
(SLS)
This function monitors the speed of
the servo motor not to exceed the
specified speed limit. If the speed
exceeds the limit, the motor power
is shut off by the STO.

Safe stop 1
(SS1)

Responding to the input signal
from external equipment, the servo
motor starts to decelerate. After
the set delay time for motor stop is
passed, the STO function starts.
Monitoring the servo motor
deceleration based on the motor
deceleration rate is also supported.
This function corresponds to the
Stop category 1 of IEC/EN 60204-1.

I
Stop category 1 |
(Controlediop) !

i | Time

sst L4

command ' SS1 1

STO (Shut off)

Safe speed monitor
(SSM)
The SSM signals are outputted
when the speed of the servo motor
is below the specified speed limit.

Speed

Vmax

Time

SSM output L

Safe stop 2
(SS2)
Responding to the input signal

from external equipment, the servo
motor starts to decelerate. After

I I
v i

| Time

‘

Safe direction
(SDI)
This function monitors whether
the servo motor moves in the
command direction.

Safe operating stop
(SOS)

This function monitors the position
of the servo motor not to deviate
from the specified range. Power

is still supplied to the servo motor
during the SOS function.

Speed

the set delay time for motor stop is If the servo motor moves in =
passed, the SOS function starts. command ;T} a different direction from the !
Monitoring the servo motor sos — command direction, the STO
deceleration based on the motor function is executed.
deceleration rate is also supported.
This function corresponds to the
Stop category 2 of IEC/EN 60204-1.
Position

Safely-limited increment
(SLlI)
This function monitors the travel
distance of the servo motor not to
deviate from the specified range.
If the travel distance exceeds
the range, the STO function is

executed.
Safe brake control et Safely-limited torque o

(SBC) v (SLT) e

The SBC signals are outputted for | This function monitors the torque v

external brake control. | (or the thrust) of the servo motor / N

‘ ‘ - not to deviate from the specified ; Time

' ! Time I
SBCowput || range. If the torque (or the thrust) =

exceeds the range, the STO
function is executed.

: Function activation area

siaydwy onleg I



Features Servo Ampilifiers

[ ]
l Supporting Flexible Driving System '

| Fully Closed Loop Control

Supporting a fully closed loop control
system*' as standard, MR-J5-G/MR-J5W2-G/ .
MR-J5D1-G4/MR-J5D2-G4/MR-J5-B/ ey 8
MR-J5W2-B/MR-J5-A servo amplifiers enable -
further precise positioning.

Load-side Further precise
encoder signal positioning

Linear encoder

=

*1. MR-J5-G/MR-J5W2-G/MR-J5-B/MR-J5W2-B/MR-J5-A
servo amplifiers are compatible only with two-wire type
serial encoders. For four-wire type serial and pulse train
interface (A/B/Z-phase differential output type) encoders, use

" )
MR-J5-G-RJ/MR-J5D1-G4/MR-J5-B-RJIMR-J5-A-RJ. Servo motor Linear encoder head

| Scale Measurement Function

The scale measurement function transmits scale ___Controller.
measurement data of a scale measurement N
encoder to a controller via network when the
scale measurement encoder such as a linear or Commandi TScale measurement data
rotary encoder is connected to a servo amplifier.
This function enables flexible wiring from the
scale measurement encoder.

Scale measurement
encoder

| .; Rotary knife

Servo amplifiers supporting the scale
measurement function
® CC-Link IE TSN-compatible

i

For two-wire type encoder:
MR-J5-G/MR-J5-G-RJ/MR-J5W2-G/ I
MR-J5D1-G4/MR-J5D2-G4 Compatible with linear servo motors and

direct drive motors in addition to rotary servo motors
For four-wire type encoder:

MR-J5-G-RJ/MR-J5D1-G4
@ SSCNET Ill/H-compatible
For two-wire type encoder:
MR-J5-B/MR-J5-B-RJ/MR-J5W2-B
Four-wire type encoder:
MR-J5-B-RJ

| Touch Probe Function

When a touch probe (sensor) that detects __Controller MR-J5-Ge—— Supports the touch probe function*'
the position of workpieces is connected to = »
a servo amplifier, the touch probe function
latches (stores) the position detected by the
touch probe. The controller reads and uses the
latched value for position correction. The latch CC-LinkIE TSN
accuracy of this function is 1 ps.

Latches position feedback
value object

Servo amplifiers supporting the touch

probe function

@ CC-Link IE TSN-compatible AL
MR-J5-G(-RJ)*'/MR-J5W2-G/MR-J5W3-G/ Touch probe
MR-J5D-G4

[oo]
N
*

. Use MR-J5-G manufactured in June 2021 or later.
Note that, depending on the stock status, the servo amplifiers with
both the former and the new specifications may be distributed in the
market around the same time. Contact the local sales office when the
touch probe function is needed.



Servo Amplifiers Features

[
l Supporting Flexible Driving System

| Positioning by Using a CC-Link IE TSN-Compatible RJ71GN11-T2 e
An RJ71GN11-T2 master/local module that [Profile position mode continuous operation]
supports CANopen can control the servo Stop the positioning being executed,
amplifiers.*! The servo amplifiers support both Speed and start the next positioning operation
the profile mode (position/velocity **/torque *?)
T . Target speed [----------
and the positioning mode (point table). *3 aretspee
. : f f Next target
With these operation modes, a positioning speed |77 -
system can be simply configured without a Target position N?;t arget
Positioning module. In the profile position R
mode, for example, the target positions and "
speeds can be set from the master station. ) i
e Start signal
The servo amplifier generates commands to
the target positions with a start signal and
starts positioning operations. [Profile position mode continuous operation (point table)]
Point table Position | Servo motor Aocgleration Decgleration Auxiliary
time time Dwell . M code
data speed function
constant constant
*1. RD78G/FX5-SSC-G Motion modules also support CANopen. 1 I
*2. The profile modes (velocity/torque) are not supported by MR-J5W2-G/ 2000 1600 100 100 0 0 2
MR-J5W3-G/MR-J5D2-G4/MR-J5D3-G4. ; : : ; ; : :
*3. For'the mod‘e‘s sgpported by the master station, refer to the master 3000 3000 100 100 0 > 99
station specifications.
Speed Continuous operation without a stop
2000 {-------- J
1600 (- -- - - - - —
Point table Point table
No. 1 No. 2
Position address 0 1000 20300 I
Start signal J %
@
5
>
3
| Driver Communication Function J5D1-G4 M ohapeed M =
7
The controller controls the master axis by using the driver communication function of the servo amplifiers. The servo amplifier of the master
axis transmits the torque data to the other servo amplifiers on the same network, and the others also drive the servo motors on the basis of
the torque data transmitted from the master axis. The data is transmitted via network, and thus no special wiring is necessary.
B il speed control control Application examples
. [Press machines] [Material handling systems]
Command Drives the servo motor
""" with the same torque as
CC-LinkIE TSN the master axis.
- I
s

| Compliance with SEMI-F47

MELSERVO-J5 series servo amplifiers comply with SEMI-F47 standard*' for semiconductors and FPD manufacturing systems.
(SEMI-F47 is not applicable to 1-phase 200 V AC input, DC input, and MR-J5D-G4.)

*1. The control circuit power supply of the servo amplifiers complies with SEMI-F47. Note that the backup capacitor may be required depending on the power impedance and operating situation for the
instantaneous power failure of the main circuit power supply. Be sure to perform a test on your machine to meet the SEMI-F47 Voltage Sag Immunity Standard. Please use the 3-phase power supply for the
servo amplifier input.




Features Servo Ampilifiers

[ |
I Command Interface

| cC-Link IETSN

The servo amplifiers receive commands (position/
velocity/torque) from a CC-Link TSN-compatible
controller at regular intervals through synchronous
communication and drive the servo motors.

When combined with a Motion module or Motion
Control Software, the servo amplifiers perform
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 combined with the controllers supporting
the profile mode, the servo amplifiers generate a
positioning command to a target position, reducing
loads of the controllers.

*1. The communication cycle of = 31.25 ps is applicable when MR-J5-G/MR-J5D1-G4
are combined with RD78GH.

*2. The profile modes (velocity/torque) are not supported by
MR-J5W2-G/MR-J5W3-G/MR-J5D2-G4/MR-J5D3-G4.

Controller

Communication cycle:
>31.25 ps '

1/0 module, etc.
can be connected.

Communication speed:
1 Gbps MR-J5-G

Compatible
with CiA 402
drive profile.

| SSCNET IivH

Replacement of the servo amplifiers in the existing
system with MR-J5-B is possible, which enables
the MELSERVO-J5 series servo system to be
configured with the use of the existing programs of
the servo system controller.

Engineering software and "Transition from
MELSERVO-J4 Series to J5 Series Handbook"
are available to support the replacement.

Controller

MR-J5W3-B

MR-J5-B can be
connected to the

existing system

Rotary servo
motor
Linear servo Direct drive
motor motor
| cC-Link IE Field Network Basic J5D1-G4
CC-Link IE Field Network Basic-compatible master Switching hub
stations such as an FX5U CPU module can control B Eeeens
MR-J5-G/MR-J5D1-G4 servo amplifiers. The servo CC-Link IE BieldBasic

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-J5-G/MR-J5D1-G4 servo amplifiers can be
connected to existing systems using MR-J4-GF.

In addition, MR-J5-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.

| General-Purpose Interface

FX5 CPU module

MR-J4-GF

MR-J5-G can be
connected to the
existing system.

Remote I/0 module

Pulse trains and analog input are used as the
command interface. The control mode can be
switched between position/speed/torque control
modes. When an open collector is used, both sink
and source inputs are enabled.

Programmable controller

Pulse train

iririre

Analog voltage

Position control
Speed control
Torque control



Servo Amplifiers Features

[ |
. Command Interface

| EtherCAT® e

EtherCAT®-compatible servo amplifiers are available, enabling
higher-performance MR-J5 servo amplifiers with enhanced functions on
the EtherCAT® system.

MR-J5-G-N1 **/MR-J5-G-RJN1/MR-J5W2-G-N1/MR-J5W3-G-N1/
MR-J5D-G4-N1 support the touch probe. (Latch accuracy: 1 ps)

Communication
e CANopen over EtherCAT® (CoE)
specification
Drive profile CiA 402
Communication cycle *'|125 ps, 250 ps, 500 s, 1 ms, 2 ms, 4 ms, 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)
*1. The minimum communication cycle varies by the model type.
*2. The control modes (pv/tq) are not supported by MR-J5W2-G-N1/MR-J5W3-G-N1/MR-J5D2-G4-N1/MR-J5D3-G4-N1.
*3. Use MR-J5-G-N1 manufactured in June 2021 or later. Note that, depending on the stock status, the servo amplifiers
with both the former and the new specifications may be distributed in the market around the same time. Contact the I
local sales office when the touch probe function is needed.
I
(9]
@
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Features Servo Support Software

™
I Servo Setup Software MR Configurator2

Tuning, monitor display, diagnosis, reading/writing parameters, and test operations are easily performed on a personal computer.
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.

' | Docking help
*—— supports
. 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
it vy ——r— finely.
* PR ot pry

Displays | |75 = St
adjustment [ == & —1 I

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.

———

T T ey e
— e o

B
e o
e 3
Measure = *
mechanical — 2

characteristics.

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

Supports a multi-axis project. I—-

MR Configurator2

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.

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




Servo Support Software Features

L
. 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

o v s
L] F B T L
Navigation |7 b e e .

e Lo [

Dl ey s

* 13 common load
mechanisms

* Able to add mechanical
transmissions

T SRR T o B Pl ] SO 8 T

Pt il i L anTra g A op e par o e ] mrh
o v g o g b s ot P i e e e
cxpton e
. (g T AR b N N S B ey
T S P D O D
o i wbrvi AR 1D evlL el
e s =W
i U | hoior Dot o P Ban o e (S s .
The selection result displays | R N B L - [ & e The selection result can
: ° p Y ik £ B @ e (IR e - o be read by FA Integrated
various possible options. | E PR - B I — Wi fre— Selection Tool
| 2 8 0w W A amE i [ {E% i Tl .
| P i s b Y —— —

| e Gamcne b e cros

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.

Jot Jom, oL
\

Jou
\ J
D\EX’IDS JUM\ \\

\

Weh—4 [l «—WL AN e
We wew I T W
Tem

'IFC

Tc

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.

@ Displays energy-saving effect by multi-axis system

i
UL
H

!
HE |
I
}

&
5
O 8 s r——
B
H

- e [ e

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.

[ — .
[ eep— i
-

Tutorial video

@ lllustrates how to use the software and select drive systems
in the video.

siaydwy onleg I




Features Servo Support Software

[
. FA Integrated Selection Tool

FA Integrated Selection Tool is available on the global website, so you can select multiple devices/entire system with one tool.
Using "Select by device" or "Select by network" helps you to select devices such as programmable controllers and AC servos.
Select necessary options such as encoder cables. Easily create system configuration diagrams and lists of necessary purchases to
prevent mistakes when ordering.

Selection Tool

Selection of controllers/servo motors/servo amplifiers Selection of options
® Read selection results from the drive system sizing software @ Prevent selection mistakes.
(Motorizer).
Configuration Purchase list
@ Check a configuration of each axis. @ Export to a file in Excel format.
[ | »
. e-Manual '

Instruction manuals for the MELSERVO-J5 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 allows you to
keep an enormous number of manuals as one database.

Currently supported languages: English, Japanese, 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

MEMO

Servo System

Servo System

Controllers

Embedded Type
Servo System Controller

Servo Motors

Utilization of SSCNET IlI/H

Device Assets




Features Rotary Servo Motors

A broader selection of capacities to match various applications for smart equipment

Rotary Servo Motors

Single connector

Series

Designed for an ambient
temperature of up to 60 °C
with derating.

Flat type

Future release

HK-KT Series

Servo motors with a 26-bit
batteryless absolute position
encoder

Rated speed: 3000 r/min *'
Maximum speed: 6700 r/min *'

Our product line includes 400 V and
flat type models.

The servo motors have an all-in-one
connector, making the connection
simple.

*1. The speed varies by the model type.

HK-ST Series

Servo motors with a 26-bit batteryless
absolute position encoder

Rated speed: 2000 r/min, 3000 r/min
Two types of rated speed are
available.

The cables for the encoder, the
electromagnetic brakes, and the
power are equipped with one-touch
lock.

Equipped with a
26-bit batteryless
absolute position
encoder.

HK-MT Series

Servo motors with a 26-bit
batteryless absolute position
encoder

Rated speed: 3000 r/min

Maximum speed: 10000 r/min
(available with the high-speed type
models*")

The servo motors have an all-in-one
connector, making the connection
simple.

*1. The high-speed type models are equipped with an
incremental encoder.

HK-RT Series

Servo motors with a 26-bit batteryless
absolute position encoder

Rated speed: 3000 r/min

Maximum speed: 6700 r/min *'

Our product line includes 400 V and
flat type models.

The servo motors (1 to 2 kW) have
an all-in-one connector, making the
connection simple.

*1. The speed varies by the model type.



Rotary Servo Motors Features

n i
l Product Lines

The HK series boasts a product line that offers servo motors of four different capacities and inertia: HK-KT series (small capacity,
low inertia), HK-MT series (small capacity, ultra-low inertia), HK-ST series (medium capacity, medium inertia), and HK-RT series
(medium capacity, ultra-low inertia). The servo motors are equipped with a batteryless absolute position encoder as standard.

Servo amplifier

Series Inertia Motor type

power supply N Future release planned
200V AC
400V AC
200V AC
400V AC
Uttra-fow 200V AC
inertia 400V AC
200V AC
400V AC
200V AC ;
400V AC
200V AC
Ultra-low 400V AC 1.0 KW to 7.0 kW
L= 200V AC
400V AC
0.1 kW 1.0 kW 10 kW

Notes: The motor types are classified by the power class (200 V or 400 V) of the servo motors. The servo motors can be driven regardless of the servo amplifier power supply.

For details of the rotary servo motors, refer to "4 Rotary Servo Motors".

L
l Batteryless Absolute Position Encoder as Standard

| Eliminate the Need for Purchase/Replacement/Stock Control

Servo motors come equipped with a
batteryless absolute position encoder as
standard, making it possible to configure
absolute position systems without the use of
batteries or any other options.

Moreover, maintenance costs are reduced as
a result of eliminating the battery replacement
and stock control.

No need for replacement,
purchase, or stock control

s N
.

Compatible as standard

I

| The absolute position data remains stored even
when the servo motors are removed.

| Reduce Wiring for Multi-Axis Systems

In a conventional multi-axis system, battery
cables are necessary between the servo
amplifiers. Now that the batteries are not
required with the use of the batteryless
absolute position encoders, wiring battery
cables for multi-axis systems is not required.

| Save Time in Transporting

No batteries required

Wiring for
multiple axes is
not required.

oo
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Position data remains stored even when the
rotary servo motors are disconnected from the
servo amplifiers. Thus, control cabinets can be
separated from the machines without losing

the position data, making it easy to transport
machines for use at a new location.

The encoder does not require lithium metal
batteries, allowing machines to be transported by
air or sea without special handling.

No displays required

Batteryless design eliminates the danger
and hassle of lithium metal batteries.

I
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Features Rotary Servo Motors

L
l Single Connector/One-Touch Lock/Single Cable Type

| single Connector/Single Cable Type/One-Touch Lock

The single connector for the HK-KT/HK-MT/HK-RT *' series combines the motor power supply, encoder, and electromagnetic brake
into a single cable. The one-touch lock eliminates the need for tightening screws, making wiring easy. The servo motors are also
compatible with the dual cable type. The cables can be mounted either horizontally or vertically according to your selection.

Refer to "Options/Peripheral Equipment" for details of servo motor cables.

*1. The single connector is available for 1 to 2 kW of HK-RT series.

Horizontally mounted single cable type with one-touch lock Vertically mounted single cable type with one-touch lock

In the direction of the load side In the opposite direction of the load side

Horizontally mounted dual cable type with one-touch lock

In the direction of the load side In the opposite direction of the load side

—' Encoder

Electromagnetic brake

| One-Touch Lock

HK-ST/HK-RT *' series servo motors boast a greatly
simplified installation process through use of the one-
touch lock system. The one-touch lock can be used to
mount connectors for the motor power supply, encoder,
and electromagnetic brake, which eliminates the need for
tightening screws. The servo motors are compatible with
both straight and angle type connectors and also supports
traditional screw-tightened connectors.

One-touch lock

S

Rotate the connector to lock

—~

*1. The one-touch lock is available for 3.5 to 7 kW of HK-RT series.



Rotary Servo Motors Features

[ n
l Expanding Combinations of Servo Amplifiers and Servo Motors '

The combinations of servo amplifiers and servo motors have been expanded to offer more flexible options for driving servo motors, I
such as combining a large-capacity servo amplifier for increased torque or combining a servo motor in a different power class.
Refer to "Combinations of Rotary Servo Motors and Servo Amplifiers" for details of the combinations.

I Increases Maximum Torque by Combining with Larger-Capacity Servo Amplifiers

Combining the servo motor with a larger-capacity Combined with a Combined with a The maximum torque is increased
P . standard capacity larger capacity by using a larger-capacity servo amplifier.
servo amplifier increases the maximum torque, servo amplifier servo amplifier
i i Torque I
leading a shorter cycle time. A
Servo Servo f
amplifier amplifier ===
> >
Short-duration running range
[ 100 W | 100 W
Servo motor Servo motor
Maximum torque Maximum torque*! Continuous operation I
350 % 450 % >
Speed
*1. When the maximum torque of HK-KT 13W servo motor is increased with the 200 W servo amplifier.
| Drives Smaller Capacity Servo Motors
Servo amplifiers are able to drive servo motors
with a smaller capacity than the servo amplifier
being used, reducing the kinds of spare parts AN 200 W | > > N 400 W |
that ded Servo Servo A 400 W servo amplifier
at are needed. amplifier amplifier drives 400 W or smaller
servo motors |
For example, 400 W servo amplifiers are The servo amplifier l
. . . ) drives a servo motor
compatible with the following servo motors: with the same capacity | 50 W |
50 W, 100 W, 150 W, 200 W, and 400 W models. ]7 Se”° S Se”" e
B, m + Servo motor ‘ Servo motor
Servo motor
Servo motor
I
| Drives 200 V/400 V Class Servo Motors P
s
The 200 V servo amplifiers can drive both Torque characteristics of the servo motors =
when combined with a 200 V servo amplifier o
200 V and 400 V servo motors, and the 400 Fm———— g
; 4 7}
V servo motors may produce torque that is P HK-KT1034W
sufficient for operation when combined with 120 _\ ,,,,,, N HK-KT103W
smaller-capacity 200 V servo amplifiers.
Lowering of the capacity of the servo amplifier RN
contributes to lower costs and reduced SligieliEto [E—
running range 1
installation space. 40 ;
Continuous e i
Servo motor Servo motor operation i
HK-KT103W HK-KT1034W EOREG00 TR
Speed [r/min]




Features Rotary Servo Motors

]
l Compact Servo Motors with a Batteryless Absolute Position Encoder

HK-KT series servo motors come equipped with a 100 W ; L ;
batteryless absolute position encoder and are more Servo motor 3 |

compact than the previous generation HG-KR series.
Motor length: 82.4 mm

Flat types are also available in the HK-KT product line,

contributing to a compact machine design. <—114.4 mm reduction

vy i
v : :
HK-KT series
HK-KT13W Batteryless
Motor length: 68.0 mm

‘—| 9.5 mm reduction
HK-KT series

Batteryless
Motor length: 58.5 mm

HK-KT13UW

Flat type

]
l Improved Environmental Resistance

Servo motors feature enhanced environmental
resistance.

Ingress protection (IP) rating of the servo motors: IP67 *'
Designed for an ambient temperature of up to 60 "C.*

IP67 rated motor *'

*1. If the IP rating of the servo motor differs from those of option cables and connectors,
overall IP rating depends on the lowest of all.
*2. Derate the speed/torque when using the servo motors at high ambient temperatures.

é 2—{ Ambient temperature: 60 “C *2

[
l Application Examples

Semiconductor/FPD/photovoltaic Mounters/bonders X-Y tables Robots
manufacturing systems

Loaders/unloaders, feeders Food processing machines Food packaging machines Press machines
and sliders (filing machines, mixers, measuring machines, etc.)




Rotary Servo Motors Features

" n
l High-Response Operation by Ultra-Low Inertia Servo Motors '

The product lines includes HK-MT series (small capacity, ultra-low inertia) and HK-RT series (medium capacity, ultra-low inertia). I
The ultra-low inertia servo motors enable a high-response operation that reduces the cycle time of an ultra-high-throughput material
handling system.

| Compact, High-Power Rate Servo Motors for High-Speed Operation

Comparison of HG-RR (previous series) and HK-RT in 1 kW (): Increased torque
Servo motor model HG-RR103 HK-RT103W
Rated output of a combined servo amplifier [kW] 2.0 1.0 (2.0) '—| Smaller capacity servo amplifier
Flange size [mm] 100 90 ~—| Reduced flange size (by 10 %) —
Rated torque [N-m] 3.2
Maximum torque [N-m] 8.0 8.0 (9.5) '—| Increased torque (to 118 %)
Maximum speed [r/min] 4500 6700 ~—| Increased speed (to 148 %)
Moment of inertia J [x 10 kg-m?] 1.50 0.721 '—| Lower inertia (by 52 %)
Power rate at rated torque [kW/s] 674 141 '—| Increased responsivity (to 209 %)
Motor length [mm] 145.5 118.9 '—| Reduced motor length (by 26.6 mm)
Comparison of HK-KT (low inertia) and HK-RT in 2 kW ( ): Increased torque
Servo motor model ‘ HK-KT203W ‘ HK-RT203W
Flange size [mm] 90 [
Rated torque [N-m] 6.4
Maximum torque [N-m] 19.1 (25.5) 15.9 (19.1)
Maximum speed [r/min] 6000 6700 ~—| Increased speed (to 111 %)
Moment of inertia J [x 10" kg-m?] 5.65 1.28 ] Lower inertia (by 77 %)
Power rate at rated torque [kWi/s] 7.7 317 -—| Increased responsivity (to 442 %)
Motor length [mm] 136.9 172.9

| Maximum Speed of 10000 r/min Small-capacity HK-MT series 0.05 to 1 kW —

The high-power rate servo motors are optimal for
packaging machines and material handling systems.
Servo motors with maximum speed of 10000 r/min *'
are added to the product lines, contributing to a shorter

Maximum speed
Standard servo motor: 6700 r/min
High-speed servo motor: 10000 r/min *!

cycle time.

*1. The high-speed type models have "V" in the model name, and are equipped with an
incremental encoder.

SI0JO|\ OAIBS I

"
l HK-ST Servo Motors with Rated Speed of 3000 r/min l

HK-ST series (medium capacity, medium inertia) includes servo motors with rated speed of 3000 r/min.
Conventional HG-JR servo motors can be replaced with HK-ST series and HK-KT series (small capacity, low inertia) such as HK-KT63UW. [
(Motor flange size [mm]: 90 X 90 and 130 X 130)




Features Linear Servo Motors

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

Linear Servo Motors

Series

- i
I Product Lines

Six series are available depending on applications.

A
Thrust

Core type (natural/liquid cooling)

LM'F series

Maximum speed: 2 m/s
Rated thrust: 300 to 1200 N (natural cooling)

600 to 2400 N (liquid cooling)
Max. thrust: 1800 to 7200 N (natural/liquid cooling)
Compact core type linear servo
motors.
The integrated liquid-cooling system
doubles the continuous thrust.

Material
handlings

Coreless type
LM- U 2 series
Maximum speed: 2 m/s /
Rated thrust: 50 N to 800 N * "
Max. thrust: 150 N to 3200 N_/
No cogging, small speed fluctuation.

No magnetic attraction force, longer life of the
linear guides.

Core type

LM'H3 series
Maximum speed: 3 m/s
Rated thrust: 70 N to 960 N
Max. thrust: 175 N to 2400 N
Core type suitable for space-saving, high speed
and high acceleration/deceleration.

Screen printing
systems
Scanning exposure
systems

Coreless type

LM -AU series

Maximum speed: 2 to 4.5 m/s
Rated thrust: 28 N to 350 N

Max. thrust: 122 N to 1764 N Core type
No cogging, small speed LM_AJ -
fluctuation.

Maximum speed: 2 to 6.5 m/s
Rated thrust: 68.1 N to 446.8 N
Max. thrust: 214.7 N to 1409.1 N
Low installation height, and
suitable for compact X-Y tables.

No magnetic attraction
@ force, longer life of the
linear guides.

<« Feed speed-oriented

Press feeders

NC
machine tools

FPD assembly
systems

Semiconductor
mounting
systems

Core type with magnetic attraction
counter-force

LM - K2 series
Maximum speed: 2 m/s
Rated thrust: 120 N to 2400 N
Max. thrust: 300 N to 6000 N
Longer life of the linear guides due to the
magnetic attraction counter-force structure.
Low audible noise.

Positioning-oriented P>




Linear Servo Motors Features

[ |
l Linear Servo Motors

| Basic Performance

@ Maximum speed: 3 m/s (LM-H3 series), 6.5 m/s (LM-AJ series)

® Maximum thrust range: 150 N to 7200 N. Small size and high
thrust are achieved by the increased winding density and
the optimized core and magnet geometries as a result of
electromagnetic field analysis.

@ Six series are available: core (two series), liquid-cooling core,
magnetic attraction counter-force core, and coreless (two
series) types.

| Higher Machine Performance

@ The linear servo motors are compatible with a variety of serial
interface linear encoders. The linear encoder resolution ranges
from 1 nm and up.

@ High-performance systems such as high-accuracy tandem
synchronous control are achieved with CC-Link IE TSN.

@ The linear servo motors feature environmental resistance,
designed for an altitude of 2000 m and an ambient temperature
of up to 60 °C.*":2

*1. Derate the speed/thrust when using the linear servo motors at an altitude exceeding 1000 m
and at high ambient temperatures.

*2. LM-AJ series/LM-AU series are designed for an altitude of 1000 m and an ambient temperature
of up to 40 °C.

For higher machine performance

@ Improved productivity due to high-speed driving part.

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

For flexible machine configurations
@ Multi-head and tandem systems are easily configured.
@ The linear servo motors are suitable for long-stroke
applications.

[Offers more advantage than conventional ball screw driving
systems]

——

L
l Application Examples

Optimum for a linear drive system which requires a high speed and high accuracy. Easily achieve a tandem configuration or

multi-head configuration.

Tandem configuration

tandem are suitable for large systems

that require highly accurate synchronous
operation between two axes.

s Multi-head configuration

Multi-head systems enable control of two
motor coils independently, thereby simplifying
machine mechanisms. This system is suitable
for machines that require a short cycle time.

Machine tools XYZ stage

Semiconductor/FPD manufacturing systems
Electrical parts assembling/manufacturing systems

Screen printing systems and large FPD coaters

J A e 7

/ g LS /

Material handling systems

Multi-head material handling between machines

—
)
o
5
=
)
o
@




Features Direct Drive Motors

Compact and robust direct drive motors for high-accuracy applications

Direct Drive Motors

T M Series

TM-RGZM Series

TM-RU2M Series

Low-profile for space and weight saving

TM-RFM Series

High torque for high-weight capacity

N i
l Product Lines

18 models with 4 different diameters are available.

Motor outer

Series diameter Torque output range
22 Nm | [: Rated torque
2130 mm
Il Maximum torque
TM-RG2M
TM-RU2V IERERAN
Low-profile
| 9N-m_|
230 mm
0130 mm
Y ©180mm
High-
rigidity
0230 mm
2330 mm

1N-m 10 N-m 100 N-m 1000 N-m
Notes: Use the direct drive motors manufactured in June 2019 or later.



Direct Drive Motors Features

[ |
l Direct Drive Motors

| Basic Performance

High performance with the latest technologies
Our latest magnetic design and winding technologies enable
high torque density. In addition, extremely smooth rotation is
achieved by the minimized torque ripple.

High-resolution absolute position encoder
The direct drive motors are equipped with a high-resolution
absolute position encoder (1,000,000 to 4,000,000 pulses/rev)
as standard. High-accuracy machines are achieved.

Enhanced environmental resistance

The direct drive motors feature environmental resistance,
designed for an altitude of 2000 m and an ambient temperature
of 60 °C. *'

*1. Derate the speed/torque when using the direct drive motors at an altitude exceeding 1000 m or
at high ambient temperatures.

| Higher Machine Performance

Compact and low-profile design
Due to high level of structural design technology, compact and
low-profile design is achieved. This design enables a small
mounting space and a low center of gravity.

Hollow shaft diameter range: 620 mm to 104 mm

The motors are equipped with a large hollow shaft resulting
from using bearing and encoder with large diameter. It allows
cables and air tubing to pass through.

For higher machine performance

@ Suitable for low-speed and high-torque operations.
@ High-accuracy positioning is achieved because the motors
are directly coupled to a load.

For easier use

® Since mechanical transmission is no longer required,
no backlash and no abrasion occurs, enabling smooth
operation with less audible noise, a clean system, and easy
maintenance.

@ Less components are required for the system.

For flexible machine configurations
@ A simple, compact, and high-rigid machine is achieved.
@ Machine stability is enhanced due to the low-profile design
and a low center of gravity.
@® The motors have an inner rotor with hollow shaft that allows
cables and pipes to pass through.

[No mechanical transmission contributing to no warp or distortion]

Dlrect drive motor
Conventlonal motor

mechanical transmlssmn
(gear, belt, etc.)

[
l Application Examples

Suitable for low speed and high torque applications.

Coating and vapor deposition systems Spin-type cleaning systems for FPD/semiconductor FPD/semiconductor testing systems (XY8 tables)

I
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Utilization of SSCNET llI/H Device Assets Servo System Controllers
Heritage

i‘ Taking evolution to the next step by supporting SSCNET III/H

ssssss

MELSECiQR  MIELSEE &senes MELSERI/0-f5

L7 SSCNETIII/H

SERVO SYSTEM CONTROLLER NETWORK

Incorporate existing manufacturing devices into your new system and benefit from reduced costs and faster construction speed.

[
. SSCNET IlII/H-Compatible Servo System

@ The servo amplifiers allow the user to build a system that utilizes the existing assets of the servo system controllers. Servo
parameters are converted when the servo amplifier is changed on the engineering software.
@ MELSEC iQ-R series Motion controllers are equipped with servo system recorder, helping to locate the cause when trouble arises. IIEEII

| Utilizing MELSERVO-J5 Series Functions

® The servo amplifiers support new functions of MELSERVO-J5 series such as quick tuning, machine diagnosis, and flexible
combinations of the servo amplifiers and the servo motors.
@ Servo motors with a batteryless absolute position encoder can be operated.

New features

Batteryless absolute
position encoder

Machine diagnosis

Extended combinations
with servo motors

Migration support

- Parameter conversion with engineering software
- Transition handbook

100



Servo System Controllers Utilization of SSCNET III/H Device Assets

[ | | ]
I Corrective Maintenance .

| servo System Recorder | INETHI e

The Motion controller 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 servo system 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]

I
Servo system recorder
M 3 Motion MR-J5-B

£ ssoneriny

Roll axis 1

y V N

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

GX LogViewer i

GX LogViewer

The collected data of the Motion controller is displayed on

GX LogViewer.

The operation status before and after an error is displayed in
waveform, which allows you to analyze more operation details
and helps you locate the error cause.

[Features]

@ Displays the collected data and events graphically.

@ Enables users to adjust a graph easily by automatic
adjustment function and drag operation.

Analyzing Data

Analyzing operation transition of the Motion controllers and the G GRS
servo amplifiers before and after an error helps you locate the e

f |
error cause. Current feed value /

[Example]

1. An error has occurred.

2. The speed and torque dropped to 0 even though the Motion
controller outputted commands.

Speed
By analyzing the data in the recorder (1 and 2 above), NS W )

users can find out a possible cause of the error, such as a
disconnection of a power cable during operation. —

Error code

Real current value

S19sSY 991Aa(Q

H/II LINDSS Jo uoneziiin

Motor speed

, torque =0

N
-
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Utilization of SSCNET llI/H Device Assets Servo System Controllers

[
I SSCNET IlIl/H-Compatible Servo System Controller

| MELSEC-Q Series Simple Motion Module QD77MS

PLC CPU

Engineering environment

MELSOFT

Programmable Controller Engineering Software

meLsorT GX Works2

(Simple Motion Module Setting Tool included as standard)

QD77MS2/QD77MS4/QD77MS16*'

usB

Ethernet MR-J5-8* [DEMI  MR-Jswe2-B [ IEEMH|

QD77MS2: Up to 2 axes QD77MS4: Up to 4 axes QD77MS16: Up to 16 axes

MR-J5W3-B |

)i

Rotary
servo motor

ervo Setup Software
S Setup S Linear Direct

servo motor drive motor

meLsort MR Configurator2

*1. For control that requires high-accuracy synchronization of multiple axes at load side, such as interpolation and synchronous control, configure a system using the same series servo amplifiers.
*2. When an MR-J5-B is used for the driver communication function, use MR-J5-B for all of the master and following axes to be combined.

[Reusing existing programs]

WELSEBE.or,,  FEESERVO-f5

MR-J5-8 | IEIi Serial No. and version

MIELSEG [&.eries

MELSOFT
GX Works2

Transition from
MELSERVO-J4 Series to
J5 Series Handbook

@ The handbook explains the procedures
for migrating an SSCNET IlI/H system
with MR-J4-B to MR-J5-B.

® The handbook describes items
necessary to be changed at migration
and restrictions for when different
series are mixed.

Upper five digits of serial No.
QD77MS*': 23092 or later

Engineering environment
GX Works2: 1.610L or later
MR Configurator2:

1.130L or later

*1. The firmware cannot be updated. Use a module with the above serial No.

Addition of Combinations
of HG Series Servo
Motors and MR-J5 Series
AC Servo Amplifiers

New functions of the MR-J5 servo
amplifier can be used without replacing
the existing servo motors used with

the MR-J4 servo amplifier, improving
the performance and functions of the
system. Contact your local sales office

for details.

Model Change from
MELSERVO-J4 Series to
MELSERVO-J5 Series

MELSOFT
GX Works2

@ Servo parameters are converted
when the servo amplifier is changed.

@ The parameters that are read and
changed by the program will not be
changed. Review those parameters.



Servo System Controllers Utilization of SSCNET III/H Device Assets

| MELSEC-Q Series Motion Controller Q172DSCPU/Q173DSCPU

PLC CPU

Engineering environment

MELSOFT

Motion Controller Engineering Software

meLsorT MT Works2

(MELSOFT MR Configurator? included as standard)

Programmable Controller Engineering Software

meLsorT GX Works2

Q172DSCPU / Q173DSCPU*!

usB
Ethernet

Q172DSCPU: 1 line (Up to 16 axes), Q173DSCPU: 2 lines (Up to 32 axes)

MR-J5-B% [DEWI  MR-J5w2-B [ IIETH|

MR-J5W3-B

)i

Rotary
servo motor

Linear Direct
servo motor

drive motor

*1. For control that requires high-accuracy synchronization of multiple axes at load side, such as interpolation and synchronous control, configure a system using the same series servo amplifiers.

*2. When an MR-J5-B is used for the driver communication function, use MR-J5-B for all of the master and following axes to be combined.

[Reusing existing programs]

MIELSEG [&.eries

Q172DSCPU
Q173DSCPU

—— |
Bl 47 sscheTiny g Eﬁ

MELSOFT
MT Works2

Transition from
MELSERVO-J4 Series to
J5 Series Handbook

@ The handbook explains the procedures
for migrating an SSCNET IlI/H system
with MR-J4-B to MR-J5-B.

® The handbook describes items
necessary to be changed at migration
and restrictions for when different
series are mixed.

HELSEC [ e WELSERVO-f5

Q172DSCPU

Addition of Combinations
of HG Series Servo
Motors and MR-J5 Series
AC Servo Amplifiers

New functions of the MR-J5 servo
amplifier can be used without replacing
the existing servo motors used with
the MR-J4 servo amplifier, improving
the performance and functions of the
system. Contact your local sales office
for details.

MR-J5-BIDEDI yersion

Operating system software
SV13/8V22: 00Y or later

Engineering environment
MELSOFT MT Works2:
1.170C or later

Model Change from
MELSERVO-J4 Series to
MELSERVO-J5 Series

MELSOFT
MT Works2

@ Servo parameters are converted
when the servo amplifier is changed.

@ The parameters that are read and
changed by the program will not be
changed. Review those parameters.
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Utilization of SSCNET llI/H Device Assets Servo System Controllers

| MELSEC iQ-R Series Simple Motion Module RD77MS

PLC CPU RD77MS2/RD77MS4/RD77MS8/RD77MS16*!

RD77MS2: Up to 2 axes RD77MS4: Up to 4 axes
RD77MS8: Up to 8 axes RD77MS16: Up to 16 axes

usB

)i

Ethernet MR-J5-8* [IDEMI ~ MR-Jswe2-B [IEEMH| MR-J5W3-B ||

L2 sscneTi

Engineering environment

MELSOFT

Programmable Controller Engineering Software

meLsorT GX Works3
(Simple Motion Module Setting Tool and
MELSOFT MR Configurator2 included as standard)

Rotary
servo motor

Linear Direct
servo motor drive motor

*1. For control that requires high-accuracy synchronization of multiple axes at load side, such as interpolation and synchronous control, configure a system using the same series servo amplifiers.
*2. When an MR-J5-B is used for the driver communication function, use MR-J5-B for all of the master and following axes to be combined.

[Reusing existing programs]

m““ﬁ“i“s“ﬁ‘ﬁ‘i/oj5

MR-J5-BIDED yersion

Software version*!
13 or later

Engineering environment
GX Works3: 1.085P or later
MR Configurator2:

1.134Q or later

MELSOFT
GX Works3

*1. The firmware cannot be updated. Use a module with the above software version.

Addition of Combinations
of HG Series Servo
Motors and MR-J5 Series

Model Change from
MELSERVO-J4 Series to
MELSOFTa MELSERVO-J5 Series

Transition from
MELSERVO-J4 Series to
J5 Series Handbook

AC Servo Amplifiers GX Works
@ The handbook explains the procedures New functions of the MR-J5 servo @ Servo parameters are converted
for migrating an SSCNET IlI/H system amplifier can be used without replacing when the servo amplifier is changed.
with MR-J4-B to MR-J5-B. the existing servo motors used with @ The parameters that are read and
@ The handbook describes items the MR-J4 servo amplifier, improving changed by the program will not be
necessary to be changed at migration the performance and functions of the changed. Review those parameters.
and restrictions for when different system. Contact your local sales office

104 series are mixed. for details.



Servo System Controllers Utilization of SSCNET III/H Device Assets

| MELSEC iQ-R Series Motion Controller R1I6MTCPU/R32MTCPU/R64MTCPU e
PLC CPU R16MTCPU/R32MTCPU/R64MTCPU*!
...... f NEw 1}
[Servo system recorder]*?
Saves the data of all waveforms
in an SD card.
I
R16MTCPU: 1 line (Up to 16 axes),
R32MTCPU: 2 lines (Up to 32 axes), RG4MTCPU: 2 lines (Up to 64 axes)
usB
Ethernet vR-J5-8= [DEMI  MR-Jswe2-B [IEEM| MR-J5w3-B [IEHI
L7 sscneTiy
Engineering environment
MELSOFT e
Motion Controller Engineering Software
meLsorr MT Works2
(MELSOFT MR Configurator? included as standard)
Rotary
Programmable Controller Engineering Software servo motor . .
Linear Direct
meLsofT GX Works3 servo motor drive motor

*1. For control that requires high-accuracy synchronization of multiple axes at load side, such as interpolation and synchronous control, configure a system using the same series servo amplifiers.

*2. To use the servo system recorder and digital oscilloscope function simultaneously, use a Motion controller shipped in July 2022 or later. I

*3. When an MR-J5-B is used for the driver communication function, use MR-J5-B for all of the master and following axes to be combined.

[Reusing existing programs]

MELSEC iQ R MELSEC iQ R  Wigiserio-of5
R16MTCPU R16MTCPU - &
R32MTCPU MR-J4-B R32MTCPU MRJ5-BILEMI ygrsion
R64MTCPU R64MTCPU I
- & B T T T Operating system software
> Version 24 or later
Engineering environment
MELSOFT MT Works2:
AN 1.175H or later
MT Works2
. Addition of Combinations I—
Transition from . Model Change from o c
. of HG Series Servo . e =
MELSERVO-J4 Series to . MELSERVO-J4 Series to 55
i Motors and MR-J5 Series . @ =
J5 Series Handbook . MELSOFT  MELSERVO-J5 Series > S
AC Servo Amplifiers MT Works2 § =
a,

@ The handbook explains the procedures New functions of the MR-J5 servo @ Servo parameters are converted @ %
for migrating an SSCNET IlI/H system amplifier can be used without replacing when the servo amplifier is changed. 5
with MR-J4-B to MR-J5-B. the existing servo motors used with @ The parameters that are read and =

T

® The handbook describes items
necessary to be changed at migration
and restrictions for when different
series are mixed.

the MR-J4 servo amplifier, improving
the performance and functions of the
system. Contact your local sales office
for details.

changed by the program will not be
changed. Review those parameters.




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
= o W

Engineering
chain

Data primary processing/
analysis

Edge-computing LA Edge Computing Products

Vatahending

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

eFRactory

I High speed, Time

/ I IT integration .
CC-LinkIE TSN
[ Open technology

B 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 &F@CM"'"";’
( (Alliance

strongly links the connection compatibility
of Mitsubishi Electric FA equipment Balel

utilizing excellent software and machinery o s "
t
Partner

offered by partners, thereby enabling fs"y’;r:n']‘;_‘"f"rma""”
systems to be built by systems integration

partners and the proposal of optimal

solutions to customers.

Software partner

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

Information
systems

oftware
Partner

Design support/
monitoring systems

Proposing peripheral
equipment that is easy
to connect with
Mitsubishi Electric FA
equipment and is easier
to use.

vice
Partner

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-J5 have been and will continue to be expanded sequentially.

Software @ | = @ Controller




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 LID WorIdWide

www.MitsubishiElectric.com/fa
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Local websites Global website

| e-Manual

Instruction manuals are available in e-Manual format. #  Download on the S e —
@ Use the e-Manual application on tablets ‘ App Store '/‘ GCIOQ|E‘ |j|a.|’,
@ Download and update manuals quickly and easily

@ Search for desired information across multiple manuals

| FA Integrated Selection Tool

FA Integrated Selection Tool 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.

FA Integrated Selection Tool

108



Common Specifications

Combinations of Rotary Servo Motors and Servo AMPIIfiersS ...t ce e e ee e e st se e ceeees
Combinations of Rotary Servo Motors and DFVE UNItS ..o e ee et s ee e e e e se e e cese s e eneeneeee
Combinations of Linear Servo Motors and Servo AMPIfIers ... oo ceeeen e

Combinations of Direct Drive Motors and Servo AMPlifiers ... oo

o111 VRS T o 0 o7 o g O

L= a1 V7 (0] 10 411 o

Compliance with Global Standards and RegUIAtIONS ...t e e

* Refer to p. 7-72 in this catalog for conversion of units.
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Common Specifications

Combinations of Rotary Servo Motors and Servo Amplifiers (Note 1)

The torque can be increased by combining a large-capacity servo amplifier, Note2)
The torque characteristics vary by the combinations. Refer to the list of the specifications of each rotary servo motor.

1-axis servo amplifier (200 V) O: Standard torque ©O: Torque increased

Servo amplifier MR-J5-_ (200 V)
10G/B/A |20G/B/A |40G/B/A |60G/B/A |70G/B/A |100G/B/A |200G/B/A [350G/B/A
HK-KT053W O
40 x 40 |HK-KT13W O
HK-KT1M3W -
HK-KT13UW O
HK-KT23W -
HK-KT43W -
HK-KT63W - -
HK-KT23UW - O
HK-KT_W HK-KT43UW - -
B0x80 |y kTrvaw |- -
HK-KT103W - -
HK-KT63UW - -
HK-KT7M3UW - - - -
HK-KT103UW - - - -
HK-KT153W - - - - -
HK-KT203W - - - -
HK-KT202W - - - -
HK-KT434W - O (@) O
HK-KT634W - - O O
O O

O

Rotary servo motor (Nete 2)

0|0|0|0|0

60 x 60

O|0|0|0|0|0
©)

OO

O|Oo
o
©I

0|0
OO

OO0

0|0
@)

O
O|0
O|0]0|0 |0

90 x 90

elelielielle)

60 x 60

HK-KT7M34W - -
80 x 80
HK-KT_4_W HK-KT1034W - - -
HK-KT1534W
90 x 90  |HK-KT2034W
HK-KT2024W
HK-MT053W
40 x40 |HK-MT13W
HK-MT1M3W
HK-MT23W
60 x60 |HK-MT43W -
HK-MT63W -
HK-MT7M3W
HK-MT103W
HK-MTO53VW
40 x40 |HK-MT13VW
HK-MT1M3VW
HK-MT23VW
60 x 60 |HK-MT43VW
HK-MT63VW
HK-MT7M3VW
HK-MT103VW

Notes: 1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers.
Refer to the servo amplifiers with the same rated output.
2. The combinations of servo amplifiers and geared servo motors, servo motors with an electromagnetic brake, or servo motors with functional safety are the same as
those described in this table. Note that the torque is not increased for the combinations marked with © when a geared servo motor is used.
3. Use the servo amplifiers with firmware version C2 or later. If the servo amplifiers with the previous firmware version are connected, an alarm occurs.

0|0|0|0

O|0|0|O

Ol0

0|00 |0

HK-MT_W (Note3)

O|0]|0|0|0

O|0|0

80 x 80

O

0|00

HK-MT_VW (Note3

O

0|00

80 x 80

©
- o -
©)

1-2



Common Specifications

Combinations of Rotary Servo Motors and Servo Amplifiers (Note1)

The torque can be increased by combining a large-capacity servo amplifier, Note 2
The torque characteristics vary by the combinations. Refer to the list of the specifications of each rotary servo motor.
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1-axis servo amplifier (200 V) O: Standard torque ©: Torque increased

Rotary servo motor Mt Servo amplifier MR-J5-_ (200 V) "
40G/B/A |60G/B/A |70G/B/A |100G/B/A |200G/B/A [350G/B/A |500G/B/A [700G/BIA o &
HK-ST52W - O © o - - - - 25
HK-ST102W - - - O [© [©) - - = %_f,j
HK-ST172W - - - - O O - . ¢ g
130 x 130 |HK-ST202AW - - - - O @) - -
HK-ST302W - - - - - O © (Note 4) i S
HK-ST353W - - - - - O [©) - i
HK-ST503W - - - - - - O @) 3
HK-ST_W (Note 9 HK-ST7M2UW =
(Future release) | ) O O © i i i 3
HK-ST172UW
(Future release) | ) i i O © i i 2
176 x 176 |HK-ST202W - - - - O © - - £
HK-ST352W - - - - - O OMoes . o
HK-ST502W - - - - - . O [¢) 2
HK-ST702W - - - - - - - O
HK-ST524W O O O - - - - - _
HK-ST1024W |- O ) [© - - - - z3
130 x 130 |HK-ST1724W |- - - O O O - - g5
HK-ST2024AW |- - - O O O . - @ g
HK-ST_4_W HK-ST3024W |- - - - O O - - °
HK-ST2024W |- - - - O O - .
HK-ST3524W - - - - O O - - =)
176X 178 STe02aw |- - - - - O Otees |- 58
HK-ST7024W |- - - - - - O O 5 g
HK-RT103W - - - Otees O - - - ®
90x90 |HK-RT153W - - - - O - [¢) - =
HK-RT203W - - ; ; O o ) ; Q
IR HK-RT353W |- - - - - O o - g3
130 x 130 |HK-RT503W - - . - - - 0 @) EX
HK-RT703W - - - - - - - O 2 1%
QO

Notes: 1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers.
Refer to the servo amplifiers with the same rated output.
2. The combinations of servo amplifiers and geared servo motors, servo motors with an electromagnetic brake, or servo motors with functional safety are the same as

those described in this table. Note that the torque is not increased for the combinations marked with © when a geared servo motor is used. C
3. The servo amplifiers for HK-ST152G_ geared servo motor are the same as for HK-ST172W. %
4. Use the rotary servo motors manufactured in December 2020 or later. If the rotary servo motors manufactured before that date are connected, an alarm occurs. Refer to §
"Rotary Servo Motor User's Manual (For MR-J5)" for how to check the date of manufacture. §
5. The dynamic brake time constant is longer than that of when the previous HG-RR103 and MR-J4-200_ are combined. When the time constant equivalent to that of the
previous series is required, combine HK-RT103W and MR-J5-200_. Refer to "MR-J5 User's Manual" for how to calculate the coasting distance.
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Common Specifications

Combinations of Rotary Servo Motors and Servo Amplifiers (Note 1)

The torque can be increased by combining a large-capacity servo amplifier, Note2)
The torque characteristics vary by the combinations. Refer to the list of the specifications of each rotary servo motor.

1-axis servo amplifier (400 V)

O: Standard torque ©: Torque increased

Rotary servo motor Nets2) Servo amplifier MR-J5-_ (400 V)
i 60G4/B4/A4 100G4/B4/A4 200G4/B4/A4 350G4/B4/A4
HK-KT053W (O (Note 3) © Note 3) - R
HK-KT_W 40 x 40 |HK-KT13W (O (Note 3) © (Note 3) N N
HK-KT1M3W O (Note 3) © (Note 3) _ _
HK-KT434W (O (Note 3) © Note 3) © MNoted) .
60 x 60
HK-KT634W - (O (Note 3) © (Note 3) © (Note 3)
HK-KT7M34W |- O (Note3) © Note d) O Note3)
80 x 80 HK-KT1034W _ O (Note 3) O Note3) © (Note 3)
HK-KT_4_W HK-KT634UW O (@) O -
HK-KT1034UW |- O @) O
90 x 90  |HK-KT1534W - - O (Note 3) © (Note3)
HK-KT2034W - - O (Note 3) O MNote3)
HK-KT2024W - - O (Note 3) © Note3)
HK-ST524W (O (Note 4) © (Note 4) © (Note 4) R
HK-ST1024W - (O (Note 4) © Mote d) O (Note )
HK-ST1724W - - (Note 4) (Note 4)
130 x 130 | HKS &) &)
HK-ST_4 W HK-ST2024AW |- - O (Note 4) O Note )
(ete ) HK-ST3024W - - - O (Note d
HK-ST3534W - - R O
HK-ST2024W - - O (Note 4) © (Note 4)
176 x 176
“ P Hk-sTas2aw - : i O o s
HK-RT1034W - O O R
HK-RT1534W - - R
HK-RT_4W 90 x 90 53 O
HK-RT2034W - - O O
130 x 130 |[HK-RT3534W - - - O

Notes: 1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers.

Refer to the servo amplifiers with the same rated output.

The combinations of servo amplifiers and geared servo motors, servo motors with an electromagnetic brake, or servo motors with functional safety are the same as
those described in this table. Note that the torque is not increased for the combinations marked with © when a geared servo motor is used.

Use the rotary servo motors manufactured in September 2020 or later. If the rotary servo motors manufactured before that date are connected, an alarm occurs. Refer to

N

@

"Rotary Servo Motor User's Manual (For MR-J5)" for how to check the date of manufacture.

»>

"Rotary Servo Motor User's Manual (For MR-J5)" for how to check the date of manufacture.

o
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The servo amplifiers for HK-ST1524G_ geared servo motor are the same as for HK-ST1724W.

Use the rotary servo motors manufactured in December 2020 or later. If the rotary servo motors manufactured before that date are connected, an alarm occurs. Refer to



Common Specifications

Combinations of Rotary Servo Motors and Servo Amplifiers (Note )

The torque can be increased by combining a large-capacity servo amplifier, Note 2

The torque characteristics vary by the combinations. Refer to the list of the specifications of each rotary servo motor.

Any combination of the rotary servo motors, the linear servo motors, and the direct drive motors with different series and capacities is
possible as long as the servo motors are compatible with the servo ampilifier.
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Multi-axis servo amplifier (200 V) O: Standard torque ©: Torque increased & ®
Rotary servo motor e Servo amplifier MR-J5W2-_ Servo amplifier MR-J5W3-_ % 5)
22G/B 44G/B 77G/B 1010G/B 222G/B 444G/B % -
HK-KT053W ©) © - - ©) © s g
40 x40 |HK-KT13W ©) ©) - - o ©
HK-KT1M3W O O - - O O 2
HK-KT13UW  |O o - - o © s
HK-KT23W O O - - O o) 33>
60 x 60 o
HK-KT43W - ©) ©) ©) - ©) =
HK-KT W HK-KT63W - - O O - - 7]
HK-KT23UW O ©) - - ©) ©)
HK-KT43UW |- O o o - O g
80 x 80 =5
HK-KT7M3W - . O O - - g3
HK-KT108W - : : O - - a P
HK-KT63UW |- - o e - - 5
90 x 90 |HK-KT7M3UW - - O O - -
HK-KT103UW - - - O - - g
60 x 60 HK-KT434W O O - - O ©) E g
HK-KT634W - ©) ©) ©) - @) So
80xgo |HKKT7M34W |- @) © © - O s
HK-KT_4_W HK-KT1034W - - O @) - -
HK-KT1534W - - O O - -
90x90 |HK-KT2034W |- - - ® - - -
HK-KT2024W |- - - O - - g2
HK-MTO53W  |O o - o © a3
40x40 |HK-MT13W o o © )
HK-MTIM3W O o - - O ) o
HK-MT_W (Note3) HK-MT23W O ©) - - o ©) g,j;}-
- 60 x 60 |HK-MT43W - O O O - O £ ‘.”\U
HK-MT63W - - O O - - 3 %
g0 xgo THECMT7ZMIW |- - O O R . g
HK-MT103W - - - O - -
HK-MTO053VW O @) - - @) O -
40 x40 |HK-MT13VW O O - O O 5
HK-MTIM3VW O o - - O © =
HK-MT_ VW (Note 3) HK-MT23VW O [© - - O ©) &
60 x 60 |HK-MT43VW - - (@) O - -
HK-MT63VW - - @) O - -
80x80 |HK-MT7M3VW - - O O - - g?
T HK-ST52W - - O ©) - 5
HK-ST_ W HK-ST102W - - - O - - &
176 x 176 HK-ST7M2UW ) ) 0O o) _ R
(Future release)
HK-ST524W - O O - - O )
HK-ST1024W - - O @) - - 3
HK-ST_4 W 130 x 130 HK-ST1724W ) ) ) o ) ) %:
HK-ST2024AW |- - - O B R 3
HK-RT_W 90 x 90 |HK-RT103W - - - O - -
Notes: 1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers.
Refer to the servo amplifiers with the same rated output.
2. The combinations of servo amplifiers and geared servo motors, servo motors with an electromagnetic brake, or servo motors with functional safety are the same as (:’)
those described in this table. Note that the torque is not increased for the combinations marked with © when a geared servo motor is used. =
3. Use the servo amplifiers with firmware version C2 or later. If the servo amplifiers with the previous firmware version are connected, an alarm occurs. g_
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Common Specifications

Combinations of Rotary Servo Motors and Drive Units (Note )

The torque can be increased by combining a large-capacity drive unit. (Note2)

The torque characteristics vary by the combinations. Refer to the list of the specifications of each rotary servo motor.

Any combination of the servo motors with different series and capacities is possible as long as the servo motors are compatible with the
multi-axis drive unit.

Drive unit (400 V) O: Standard torque ©: Torque increased
SO, Drive unit MR-J5D1-_ Drive unit MR-J5D2-_ ,\DArF""_ﬁg’Sg__
100G4 |200G4 |350G4 |500G4 |700G4 |100G4 |200G4 (350G4 (500G4 700G4 |100G4 |200G4
HK- KT053W @ (Note 3) | . - - - © (Note 3) | . - - - © (Note 3) | .
HK-KT_W  [40x40 |HK-KT18W  |OQ®Moe3) - - - - O Mote3) |- - - - O Noted) |-
HK_KT1 M3W @ (Note 3) | . - - - © (Note 3) | . - - - © (Note 3) | ..
HK_KT434W @ (Note 3) @ (Note 3) | - - - © (Note 3) @ (Note 3) | - - @ (Note 3) @ (Note 3)
60 X 60 HK_KT634W O (Note 3) © (Note 3) © (Note 3) | - - O (Note 3) @ (Note 3) @ (Note 3) | - O (Note 3) @ (Note 3)
HK_KT7M34W O (Note 3) @ (Note 3) © (Note 3) | . - O (Note 3) © (Note 3) © (Note 3) | . - O (Note 3) @ (Note 3)
80 s 80 HK_KT1 034W O (Note 3) © (Note 3) © (Note 3) | - - O (Note 3) © (Note 3) © (Note 3) | - O (Note 3) © (Note 3)
HK-KT_4_W HK-KT634UW |O ©) - - - © © - - - ©) ©)
HK-KT1034UW |O ©) ©) - - O ©) © - - O ©)
90 X 90 HK_KT1 534W - O (Note 3) © (Note 3) | - - - O (Note 3) @ (Note 3) | - - O (Note 3)
HK- KT2034W - O (Note 3) © (Note 3) | . - - O (Note 3) @ (Note 3) | . - - O (Note 3)
HK_KT2024W - O (Note 3) © (Note 3) | - - - O (Note 3) © (Note 3) | - - O (Note 3)
HK_ST524W @ (Note 4) @ (Note 4) | _ - - @ (Note 4) @ (Note 4) | _ - - © (Note 4) © (Note 4)
HK_ST1 024W O (Note 4) © (Note 4) © (Note 4) | - - O (Note 4) © (Note 4) @ (Note 4) | - O (Note 4) @ (Note 4)
HK.ST1 724N - O (Note 4) O (Note 4) O (Note 5) | - - O (Note 4) O (Note 4) O (Note 5) |- - O (Note 4)
130 x 130 HK_ST2024AW - O (Note 4) © (Note 4) © (Note 5) | . - O (Note 4) © (Note 4) © (Note 5) | - O (Note 4)
H K_ST3024W - - O (Note 4) @ (Note 5) @ (Note 5) | _ - O (Note 4) @ (Note 5) © (Note 5) | _ -
HK-ST_4_W
(Note®) HK-ST3534W |- - O ©) - - - O ©) - - -
HK-ST5034W |- - - O ©) - - - ©) ©) - -
HK_ST2024W - O (Note 4) © (Note 4) © (Note 5) | _ - O (Note 4) © (Note 4) © (Note 5) | _ - O (Note 4)
HK-ST3524W - - O (Note 4) © (Note 5) © (Note 5) | - - O (Note 4) © (Note 5) @ (Note 5) | -
1 76 S 1 76 HK_ST5024W - - - O (Note 5) @ (Note 5) | - - - O (Note 5) © (Note 5) | -
HK-ST7024W |- - - - O Notes) |- - - - QO Notes) |- -
HK-RT1034W |O O - - - O ©) - - - O ©)
90 x 90 |HK-RT1534W |- O - ©) - - O - © - - O
HK-RT_4W HK-RT2034W |- O ©) - - - O © - - - O
HK-RT3534W |- - O ©) - - - ©) ©) - - -
130 x 130|HK-RT5034W |- - - O ©) - - - O ©) - -
HK-RT7034W |- - - - O - - - - O - -

Notes: 1. The combinations of servo motors and drive units with special specifications are the same as those of standard drive units.

Refer to the drive units with the same rated output.

The combinations of drive units and geared servo motors, servo motors with an electromagnetic brake, or servo motors with functional safety are the same as those
described in this table. Note that the torque is not increased for the combinations marked with © when a geared servo motor is used.

Use the rotary servo motors manufactured in September 2020 or later. If the rotary servo motors manufactured before that date are connected, an alarm occurs. Refer to
"Rotary Servo Motor User's Manual (For MR-J5)" for how to check the date of manufacture.

Use the rotary servo motors manufactured in December 2020 or later. If the rotary servo motors manufactured before that date are connected, an alarm occurs. Refer to
"Rotary Servo Motor User's Manual (For MR-J5)" for how to check the date of manufacture.

Use the rotary servo motors manufactured in April 2021 or later. If the rotary servo motors manufactured before that date are connected, an alarm occurs. Refer to
"Rotary Servo Motor User's Manual (For MR-J5)" for how to check the date of manufacture.

The drive units for HK-ST1524G_ geared servo motor are the same as for HK-ST1724W.
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Common Specifications

Combinations of Linear Servo Motors and Servo Amplifiers Note)
1-axis servo amplifier

O: Standard thrust

Linear servo motor

Servo amplifier MR-J5-_

Primary side (coil)

Secondary side (magnet)

20G/B/A|40G/B/A|60G/B/A

70G/B/A|100G/B/A

200G/B/A

350G/B/A

500G/B/A

700G/B/A

LM-H3
series

LM-H3P2A-07P-BSS0

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

- O -

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

O|0|"

LM-H3P7A-24P-ASS0

LM-H3P7B-48P-ASS0

LM-H3P7C-72P-ASS0

LM-H3P7D-96P-ASS0

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

LM-AJ
series
(Note 2)

LM-AJP1B-07K-JSSO

LM-AJP1D-14K-JSSO

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

LM-AJP2B-12S-JSS0

LM-AJP2D-23T-JSSO

LM-AJS20-080-JSSO
LM-AJS20-200-JSS0
LM-AJS20-400-JSS0O

LM-AJP3B-17N-JSSO

LM-AJP3D-35R-JSS0

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

LM-AJP4B-22M-JSS0

LM-AJP4D-45N-JSS0

LM-AJS40-080-JSSO
LM-AJS40-200-JSSO
LM-AJS40-400-JSSO

LM-F
series

LM-FP2B-06M-1SS0

LM-FP2D-12M-1SS0

LM-FP2F-18M-1SS0

LM-FS20-480-1SS0
LM-FS20-576-1SS0

O

LM-FP4B-12M-1SS0

LM-FP4D-24M-1SS0

LM-FS40-480-1SS0
LM-FS40-576-1SS0

'O

LM-K2
series

LM-K2P1A-01M-2SS1

LM-K2P1C-03M-2SS1

LM-K2510-288-2SS1
LM-K2S10-384-2SS1
LM-K2510-480-2SS1
LM-K2S10-768-2SS1

LM-K2P2A-02M-1SS1

LM-K2P2C-07M-1SS1

LM-K2P2E-12M-1SS1

LM-K2520-288-1SS1
LM-K2S20-384-1SS1
LM-K2520-480-1SS1
LM-K2S20-768-1SS1

LM-K2P3C-14M-1SS1

LM-K2P3E-24M-1SS1

LM-K2S30-288-1SS1
LM-K2S30-384-1SS1
LM-K2S30-480-1SS1
LM-K2S30-768-1SS1

LM-U2
series

LM-U2PAB-05M-0SS0

LM-U2PAD-10M-0SS0

LM-U2PAF-15M-0SS0

LM-U2SA0-240-0SS0
LM-U2SA0-300-0SS0
LM-U2SA0-420-0SS0

LM-U2PBB-07M-1SS0

LM-U2PBD-15M-1SS0

LM-U2PBF-22M-1SS0

LM-U2SB0-240-1SS1
LM-U2SB0-300-1SS1
LM-U2SB0-420-1SS1

LM-U2P2B-40M-2SS0

LM-U2P2C-60M-2SS0

LM-U2P2D-80M-2SS0

LM-U2S20-300-2SS1
LM-U2S520-480-2SS1

LM-AU
series
(Note 2, 3)

LM-AUP3A-03V-JSSO

LM-AUP3B-06V-JSSO

LM-AUP3C-09V-JSS0

LM-AUP3D-11R-JSS0O

LM-AUS30-120-JSS0
LM-AUS30-180-JSSO
LM-AUS30-240-JSS0
LM-AUS30-300-JSSO
LM-AUS30-600-JSS0

O|0|0|O

LM-AUP4A-04R-JSSO

LM-AUP4B-09R-JSS0

LM-AUP4C-13P-JSSO

LM-AUP4D-18M-JSS0

LM-AUP4F-26P-JSS0

LM-AUP4H-35M-JSS0

LM-AUS40-120-JSS0
LM-AUS40-180-JSS0O
LM-AUS40-240-JSSO
LM-AUS40-300-JSS0O
LM-AUS40-600-JSSO

00|00

Notes:

Refer to the servo amplifiers with the same rated output.
2. LM-AJ series and LM-AU series do not support MR-J5-B_.
3. Use the servo amplifiers with firmware version DO or later. If the servo amplifiers with the previous firmware version are connected, an alarm occurs.

1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers.
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Common Specifications

Combinations of Linear Servo Motors and Servo Amplifiers (Note)

Any combination of the rotary servo motors, the linear servo motors, and the direct drive motors with different series and capacities is
possible as long as the servo motors are compatible with the servo amplifier.

Multi-axis servo amplifier

O: Standard thrust

Linear servo motor

Servo amplifier MR-J5W2-_

Servo amplifier MR-J5W3-_

Primary side (coil) Secondary side (magnet) [22G/B 44G/B 77G/B 1010G/B 222G/B 444G/B
LM-H3S20-288-BSS0
LM-H3S20-384-BSS0
LM-H3P2A-07P-BSSO | \rns oeeey - O O O - O
LM-H3S20-768-BSS0
LM-H3P3A-12P-CSS0  |LM-H3S30-288-CSS0 - O O O - O
LM-H3 LM-H3S30-384-CSS0
series | MH3P3B-24P-CSSO || 1yas30.480-c850 - i © © - i
LM-H3P3C-36P-CSSO  |LM-H3S30-768-CSSO - - O o - ]
LM-H3S70-288-ASS0
LM-H3S70-384-ASS0
LM-H3P7A-24P-ASS0 LM-H3S70-480-ASS0 - - O O - -
LM-H3S70-768-ASS0
LM-AJP1B-07K-JSS0  |LM-AJS10-080-JSSO - O O 0 - O
LM-AJS10-200-JSS0O
LM-AJP1D-14K-JSSO || M-AJS10-400-JSS0 - - O O - -
LM-AJP2B-125-J5S0  |LM-AJS20-080-JSSO - O O 0 - O
LM-AJ LM-AJS20-200-JSS0
seri-es LM-AJP2D-23T-JSSO || M-AJS20-400-JSS0 - - O O - -
Moez)  |LM-AJP3B-17N-JSS0  |LM-AJS30-080-JSSO - O O 0 - O
LM-AJS30-200-JSS0
LM-AJP3D-35R-JSS0 || M-AJS30-400-JSSO - - O O - -
LM-AJP4B-22M-JSS0  |LM-AJS40-080-JSSO - O O 0 - O
LM-AJS40-200-JSS0
LM-AJP4D-45N-JSSO || M-AJS40-400-JSSO - - O O - -
LM-K2S510-288-2SS1
LM-K2S10-384-2SS1
LM-K2P1A-0IM-28S1 |\ oo o oess |- O O O - O
LM-K2 LM-K2S510-768-2SS1
series LM-K2S20-288-1SS1
LM-K2S20-384-1SS1
LM-K2P2A-02M-1SS1 | \oos e oo |- - O o - -
LM-K2S20-768-1SS1
LM-U2PAB-05M-0SS0 || M-U2SA0-240-0SS0 O O - - O O
LM-U2PAD-10M-0SS0 |LM-U2SA0-300-0SS0 - @) @) @) - O
LM-U2 |LM-U2PAF-15M-0SS0 |LM-U2SA0-420-0SS0 |- @) @) @) - @)
series  |LM-U2PBB-07M-1SS0 || M-U2SB0-240-1SS1 O O - - O O
LM-U2PBD-15M-1SS0 |LM-U2SB0-300-1SS1 - - O O - -
LM-U2PBF-22M-1SS0 | LM-U2SB0-420-1SS1 - - @) @) - -
LM-AUP3A-03V-JSS0  |LM-AUS30-120-JSS0 - O @) O - O
LM-AUP3B-06V-JSS0 | -M-AUS30-180-JSS0 |, O O o - O
LM-AUS30-240-JSS0
A LM-AUP3C-09V-JSSO || \1-AUS30-300-J5S0  |° O ) 0 - O
seri-es LM-AUP3D-11R-JSSO  |LM-AUS30-600-JSS0 - O @) O - O
MNote2,3) |LM-AUP4A-04R-JSS0  |LM-AUS40-120-JSSO - - @) S _ _
LM-AUP4B-09R-JSS0 | LM-AUS40-180-JSS0 [, - O 0 - -
LM-AUS40-240-JSS0
LM'AUP4C‘13P'JSSO LM'AUS40'300‘JSSO - - O O - -
LM-AUP4D-18M-JSSO  |LM-AUS40-600-JSSO |- - O 0 ; 3

Notes: 1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers.

3. Use the servo amplifiers with firmware version DO or later. If the servo amplifiers with the previous firmware version are connected, an alarm occurs.
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Refer to the servo amplifiers with the same rated output.
2. LM-AJ series and LM-AU series do not support MR-J5W_-B.



Common Specifications

Combinations of Direct Drive Motors and Servo Amplifiers (Note 1)

The torque can be increased by combining a large-capacity servo amplifier.

The torque characteristics vary by the combinations. Refer to the list of the specifications of each direct drive motor.

Any combination of the rotary servo motors, the linear servo motors, and the direct drive motors with different series and capacities is
possible as long as the servo motors are compatible with the servo ampilifier.
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1-axis servo amplifier O: Standard torque ©: Torque increased & ®
Direct drive motor tete2 Servo amplifier MR-J5-_ S s
20G/B/A 40G/B/A 60G/B/A 70G/B/A 100G/B/A  |350G/B/A  |500G/B/A % %)
TM-RG2M002C30 o ] ] ] ] ] ] ¢ g
TM-RU2M002C30
m:gﬁsm/ TM-RG2MO04E30 o o i X _ _ i »
sorles TM-RU2MO004E30 3
TM-RG2M009G30 ] ] ] ] ] ] >
TM-RU2M009G30 3
TM-RFM002C20 0 - - - - - - Z
TM-RFM004C20 - O - - - - _ 7]
TM-RFM006C20 - - @) - - - - =
TM-RFMO0O6E20 - - @) - - - - = %
TM-RFMO012E20 - - - O - - _ % 5)
TM-RFM TM-RFMO018E20 - - - - O - - 7} g
series TM-RFMO012G20 - - - O - - - °
TM-RFM048G20 - - - - - O -
TM-RFM072G20 - - - - - O - S
TM-RFM040J10 - - - O - - - 58
TM-RFM120J10 - - - - - o - c &
TM-RFM240J10 - - - - - - O 5
. . ipe o
Multi-axis servo amplifier O: Standard torque ©: Torque increased z §
Direct drive motor tote2 Servo amplifier MR-J5W2-_ Servo amplifier MR-J5W3-_ g §
22G/B 44G/B 77G/B 1010G/B 222G/B 444G/B 5
TM-RG2M002C30
TM-RU2M002C30 © © i i © o
TM-RG2M/ -
TM-RU2M TM-RG2MO004E30 O o } } o o m5
series TM-RU2MO004E30 g (-%\u
TM-RG2M009G30 ] o o o ] o 3o
TM-RU2M009G30 =3
TM-RFM002C20 O O - - O O =
TM-RFM004C20 - O O O - O
TM-RFM006C20 - O O - - =
TM-RFM TM-RFMO06E20 - - O O - R (é)
series TM-RFMO012E20 - - O O - - 3
w
TM-RFMO018E20 - - - O - -
TM-RFMO012G20 - - O O - -
TM-RFM040J10 - - @) @) - - R
Notes: 1. The combinations of servo motors and servo amplifiers with special specifications are the same as those of standard servo amplifiers. 8.
Refer to the servo amplifiers with the same rated output. 5'_
2. Use the direct drive motors manufactured in June 2019 or later when connecting to MR-J5 servo amplifiers. If the direct drive motors manufactured before that date are -
connected, an alarm occurs. Refer to "Direct Drive Motor User's Manual" for how to check the date of manufacture. )
b
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Common Specifications

Safety Sub-Functions (Note 1)

Specifications of servo amplifiers
O®MR-J5-G(4)(-N1)/MR-J5-B(4)/MR-J5-B(4)-RJ/MR-J5W_-B/MR-J5-A(4)/MR-J5-A(4)-RJ

Safety
performance

Satisfied standards

EN 1SO 13849-1:2015 Category 3 PL e, IEC 61508 SIL 3,
EN 62061 SIL CL 3, EN 61800-5-2

Mean time to dangerous failure (MTTFd)

MTTFd = 100 [years] (314a)

Diagnostic coverage (DC)

DC = Medium, 97.6 %

Probability of dangerous Failure per Hour (PFH)

PFH = 6.4 x 10° [1/h]

Mission time (Twm) Note3)

Tm = 20 [years]

OMR-J5-G(4)-RJ(N1)/MR-J5W_-G(-N1)/MR-J5D_-G4(-N1)

Safety
performance

Satisfied standards MNote 2

EN ISO 13849-1:2015 Category 4 PL e, IEC 61508 SIL 3,
EN 62061 SIL CL 3, EN 61800-5-2

Mean time to dangerous failure (MTTFd)

MTTFd = 100 [years] (750a)

Diagnostic coverage (DC)

DC = Medium, 96.5 %

Probability of dangerous Failure per Hour (PFH)

PFH = 3 x 109 [1/h]

Mission time (Twm) (Noted)

Tm = 20 [years]

Function specifications

Shut-off response time

8 ms or less (using input device)

S (STO input off > energy shut off) 60 ms or less (using the network) (Note 4.5,8)
SS1 Deceleration delay time 0 ms to 60000 ms (functional safety parameter setting)
SS2 Deceleration delay time 0 ms to 60000 ms (functional safety parameter setting)
. SOS Observation position 0 rev to 1000 rev (functional safety parameter setting)
afety P ;
G e ot e e
SLS1/2/3/4  |Observation speed 0 r/min (mm/s) to 10000 r/min (mm/s) (functional safety parameter setting) (Note )
SSM Observation speed 0 r/min (mm/s) to 10000 r/min (mm/s) (functional safety parameter setting)
SDI Direction monitor delay time 0 ms to 60000 ms (functional safety parameter setting)
SLI Observation position 0 rev to 1000 rev (functional safety parameter setting)
SLT Observation torque -1000.0 % to 1000.0 % (functional safety parameter setting)
Number of inputs 1 point x 2 systems
. Permlsglble feliogusnanes 0 ms to 60000 ms (functional safety parameter setting)
Input device |double inputs
Input/output Noise elimination filter 1.000 ms to 32.000 ms (functional safety parameter setting)
function Test pulse off time Note?) 1 Hz to 25 Hz
Number of outputs 1 point x 2 systems
Output device | Test pulse off time Nete? 0.500 ms to 2.000 ms (functional safety parameter setting)

Test pulse interval Note )

1sorless

Safety communication

Response time

250 ms (Note 9)

Transmission interval monitor time

16.0 ms to 1000.0 ms (functional safety parameter setting)

function (using the network) Note 8)
Safety communication delay time 60 ms or less (using the network) (Note 4.8)
Notes: 1. Supported safety sub-functions and their safety levels vary by the combinations of the servo amplifier or the drive unit and the servo motor, and the firmware version of

the servo amplifier. Refer to "List of supported safety sub-functions".

2.
3

When DI/O connection (CNB8) is used, a diagnosis using test pulses is required to meet Category 4 PL e, SIL 3.
. The performance of special proof tests within the mission time of the product is regarded as not necessary, however, the diagnostic interval is suggested as at least one

test per three months for Category 3 PL e, SIL 3 on IEC 61800-5-2:2016.

o &

e 125 ps or more for MR-J5-G(4)-RJ and MR-J5D1-G4
® 500 ps or more for MR-J5D2-G4 and MR-J5D3-G4

© N

The observation speed can be set separately.
The test pulse is a signal for the external circuit to perform self-diagnosis by turning off the signals to the servo amplifier or the drive unit instantaneously at regular intervals.
The listed value is applicable when the safety sub-functions through the network connection are executed.

This value is applicable when the transmission interval monitor time is 64.0 ms or less.

This value is applicable when the transmission interval monitor time is 32.0 ms or less.
Set the communication cycle as follows:



Common Specifications

Safety Sub-Functions (Note 10)
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List of supported safety sub-functions ) g
Supported safety sub-functions and their safety levels vary by the combinations of the servo amplifier or the drive unit and the servo § 3
motor. Refer to the table below. s
Safety sub-function (IEC/EN 61800-5-2)
o Connection SS2 ()
et |method Servomotortype |- 5% toed |SOS | . SLS |SSM |SDI |sUl | oS3
(connector) SS1-r [SS2-t, | Noted) (Note3) | (Note3) | (Note3) | (Note3) g »
SST oo |ssp-r 22
® @
MR-J5-G(4) Servo motor with * 3
MR-J5-B(4)(-RJ) |DI/O functional safety Cat. 3 |
MR-J5W2-B connection  |Rotary servo motor |PLe, |\,.5 | - - - - - - - - &
MR-J5W3-B (CN8) Linear servo motor [SIL 3 s
MR-J5-A(4)(-RJ) Direct drive motor 5
Servo motor with Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat. 3 =1
DI/O functional safet PLe, |PLe, |PLe, |[PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLd, 3‘
connection y SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL2 @
EBEE) Rotary servo motor |Cat. 4 |Cat. 4 |Cat. 3 Cat. 4 |Cat. 3 |Cat. 3 |Cat. 3 Cat. 3
MR-J5-G(4)-RJ (CN8) Linear servo motor |PLe, |PLe, |PLd, |- - PLe, |PLd, |PLd, |PLd, |- PLd, g_:?
MR-J5D1-G4 Direct drive motor |SIL3 |SIL3 |SIL2 SIL3 |SIL2 |SIL2 |SIL2 SIL2 %3
MR-J5D2-G4 (Note 9) . Cat. 4 |Cat. 4 |Cat.4 |Cat. 4 |Cat.4 |Cat. 4 |Cat. 4 |Cat. 4 |Cat.4 |Cat. 4 |Cat.3 S @
- Servo motor with @ &
MR-J5D3-G4 Note9) | Network functional safet PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLe, |PLd, s
connection y SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL3 |SIL2
(Note 1,5,7,12,13) | Rotary servo motor |Cat. 4 |Cat. 4 |Cat. 3 Cat. 4 |Cat. 3 |Cat. 3 |Cat. 3 Cat. 3
(CN1A/CN1B) |Linear servo motor |PLe, |PLe, |PLd, |- - PLe, |PLd, |PLd, |PLd, |- PLd, -
Direct drive motor |SIL3 |SIL3 |SIL2 SIL3 |SIL2 |SIL2 |SIL2 SIL2 § D
Servo motor with Sl
MR-JSW2-G SO functional safety ~ |Cat. 4 |Cat. 4 Cat. 4 ®3
(el connection S
Rotary servo motor |PLe, |PLe, |- - - PLe, |- - - - -
MR-J5W3-G (Note2,6) ,
(Note 4, 9) Linear servo motor |SIL3 |SIL3 SIL3
: (CN8) X X
Direct drive motor o
Servo motor with = §
DI/O functional safety ~ |Cat. 3 | g o
MR-J5-G(4)-N1 connection Rotary servo motor |PLe, |y,.q | - - - - - - - - S
(CN8) Linear servo motor |SIL 3 @
Direct drive motor
MR-J5-G(4)-RJN1 8
MR-J5D1-G4-N1 oS
c 2
MOZ;‘)JSDZ'G“_M DI Servo motor with EE
i pel
MR-J5D3-G4-N1 | connection functional safety Cat. 4 [Cat. 4 Cat. 4 2 z
(Note 8) (Note 2, 6) Botaw servo motor |PLe, |PLe, |- - - PLe, |- - - - - oS
MR-J5W2-G-N1  |(CN8) Llpear servo motor |SIL3 |SIL3 SIL3
(Note9) Direct drive motor
=
MR-J5W3-G-N1 (%)
(Note 9) §
Notes: 1. Combine the servo amplifier with an R_SFCPU safety CPU with firmware version of 20 or later. &
2. The listed safety levels are applicable when a safety CPU or a safety controller that meets Category 4 PL e, SIL 3 executes safety sub-function control. When a forced
stop switch, a safety switch, or an enable switch is directly connected to the servo amplifier, the safety level is Category 3 PL d, SIL 2.
3. Afully closed loop system does not support SS1-r, SS2, SOS, SLS, SSM, SDI, and SLI.
4. The safety sub-functions are supported by MR-J5W_-G manufactured in November 2019 or later. hY
5. Set the communication cycle as follows: 2
e 125 ps or more for MR-J5-G(4)-RJ and MR-J5D1-G4 s
© 500 ps or more for MR-J5D2-G4 and MR-J5D3-G4 =
6. When DI/O connection (CN8) is used, a diagnosis using test pulses is required to meet Category 4 PL e, SIL 3. @
7. The safety sub-functions through the network connection are not available when the servo amplifier uses CC-Link IE Field Network Basic.
8. The servo amplifiers support SS1-t when combined with MR-J3-D05. Refer to p. 7-46 in this catalog for details.
9. The STO function can be set for each axis.
10. For 200 V class servo amplifiers, the firmware version B2 or later is required. Y
11. The functional safety unit (MR-D30) cannot be connected. o
12. The safety sub-functions through the network connection are not available when the servo amplifier uses CC-Link IE TSN Class A. 2
13. The safety sub-functions through the network connection are not available when the servo amplifier uses driver communication function. g-
3
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Common Specifications

Environment
Motion module

Item Operation Storage
0°Cto55°C

0 °C to 60 °C (when using the extended temperature range base unit) Note2)
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

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?

Under continuous vibration:

5 Hz to 8.4 Hz, displacement amplitude 1.75 mm

8.4 Hz to 150 Hz, acceleration amplitude 4.9 m/s?

Ambient temperature -25 °C to 75 °C (non-freezing)

Vibration resistance

Servo amplifier/drive unit/simple converter

ltem Operation Transportation Storage
S SR 0 °C to 60 °C (non-freezing) -25 °C to 70 °C (non-freezing) -25 °C to 70 °C (non-freezing)
Class 3K3 (IEC 60721-3-3) Class 2K12 (IEC 60721-3-2) 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)

Under intermittent vibration:
10 Hz to 57 Hz, displacement
amplitude 0.075 mm

57 Hz to 150 Hz, acceleration 2 Hz to 9 Hz, displacement amplitude |2 Hz to 9 Hz, displacement amplitude

amplitude 9.8 m/s? (single amplitude) 7.5 mm (single amplitude) 1.5 mm
Vibration resistance . 9 Hz to 200 Hz, acceleration amplitude |9 Hz to 200 Hz, acceleration amplitude
Class 3M1 .(IEC 60721-3-3) o 20 m/s? 5 m/s?
Under continuous vibration (directions | oo o3 (1EC 60721-3-2) Class 1M2 (IEC 60721-3-1)
of X, Y, and Z axes):
10 Hz to 55 Hz, acceleration amplitude
5.9 m/s?
Power regeneration converter unit
Item Operation Transportation Storage
BT S e 0 °C to 55 °C (non-freezing) -20 °C to 65 °C (non-freezing) -20 °C to 65 °C (non-freezing)
Class 3K3 (IEC 60721-3-3) Class 2K12 (IEC 60721-3-2) Class 1K4 (IEC 60721-3-1)
Ambient humidity 5 %RH to 90 %RH (non-condensing)
Ambience Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust
Altitude 2000 m or less Note 1) 1000 m or less
Under intermittent vibration:
10 Hz to 57 Hz,
amplitude 0.075 mm 2 Hz to 9 Hz, displacement amplitude |2 Hz to 9 Hz, displacement amplitude
57 Hz to 150 Hz, acceleration (single amplitude) 7.5 mm (single amplitude) 1.5 mm
Vibration resistance |amplitude 9.8 m/s? 9 Hz to 200 Hz, acceleration amplitude |9 Hz to 200 Hz, acceleration amplitude
(IEC 60068-2-6 Test Fc) 20 m/s? 5 m/s?
Under continuous vibration (directions |Class 2M3 (IEC 60721-3-2) Class 1M2 (IEC 60721-3-1)
of X, Y, and Z axes): 10 Hz to 55 Hz,
acceleration amplitude 5.9 m/s?

Notes: 1. Refer to User's Manuals of each servo amplifier, drive unit, and power regeneration converter unit for the restrictions on using the servo amplifiers, the drive units, and
the power regeneration converter units at an altitude exceeding 1000 m and up to 2000 m.
2. The extended temperature range base unit is compatible with RD78G only.



Environment

Rotary servo motor

Common Specifications

Iltem

Operation

Storage

Ambient temperature

0 °C to 60 °C (non-freezing) Nete2)

-15 °C to 70 °C (non-freezing)

Ambient humidity

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

Ambience (Note 1)

Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist or dust, no object generating a strong magnetic field

Altitude

2000 m or less (Note 3)

External magnetic field

10 mT or less

Vibration resistance

Refer to the specifications of each rotary servo motor.

Linear servo motor (LM-H3/LM-F/LM-K2/LM-U2 series)

Iltem

Operation

Storage

Ambient temperature

0 °C to 60 °C (non-freezing) Nete2)

-15 °C to 70 °C (non-freezing)

Ambient humidity

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

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

Ambience (Nete 1)

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

Altitude

2000 m or less (Note 5)

Vibration resistance

Refer to the specifications of each linear servo motor.

Linear servo motor (LM-AJ series/LM-AU 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 (Nete 1)

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

Altitude

1000 m or less

Vibration resistance

Refer to the specifications of each linear servo motor.

Direct drive motor

Item

Operation

Storage

Ambient temperature

0 °C to 60 °C (non-freezing) Nete2)

-15 °C to 70 °C (non-freezing)

Ambient humidity

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

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

Ambience (Nete 1, 4)

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

Altitude

2000 m or less (Note 3)

Vibration resistance

Refer to the specifications of each direct drive motor.

Notes: 1.

Ao

shielding plate and so on to cut off the magnetic force.
5. 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

2000 m.

Do not use the servo motors in the environment where the servo motors are exposed to oil mist, oil and/or water.
Refer to User's Manuals of each servo motor for the restrictions on the ambient temperature.

R