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MITSUBISHI SERVO AMPLIFERS & MOTORS

Man, machine and environment in



perfect harmony

MELSERVO-J4 — trusted technology makes an evolutionary leap forward

Introducing the MELSERVO-J4 series. Offering more than just improved performance, these servos

are designed to drive the industries of tomorrow. Backed by Mitsubishi leadership in all-digital
technology, MELSERVO has become one of the most globally respected names in factory automation.
And now — with the safety, ease of use, and energy-efficient design of the new MELSERVO-J4 series

— man, machine and environment can at last work together in perfect harmony.



A complete system lineup to meet your production and manufacturing

Responding to expanding applications such as semiconductor and LCD manufacturing, machine tools, robots, and food processing machines,
Electric’s product lines such as Motion controllers, servo system networks as well as displays and programmable controllers. MELSERVO-J4

HUMANMACHINEI/FI SOFTWAREI 73

MELSOFT
p——— -y
1
GOT2000/GOT1000 series Platform
|
I 1

CONTROLLER I Programmable controller

SSCNET III/H compatible
Motion controller

Q173DSCPU
Q172DSCPU

MELSEC Q series MELSEC QS/WS series
|

Simple Motion module

SSCNET IlI/H compatible SSCNET III/H compatible SSCNET III/H compatible 3

Stand-Alone Simple Motion module Simple Motion module CC-Link IE
Motion controller QD77MS16 LD77MS16 3 Field Network
Q170MSCPU QD77MS4 LD77MS4 i Simple Motion module
Q170MSCPU-S1 QD77MS2 LD77MS2 3 QD77GF16
L ] . ]
- CC-Link IE Bietd
NETWORK SSCNET II/H serial bus I CC-Link IE Field Network I Pulse train input

*2
SERVO AMPLIFIER MR-J4-B/MR-J4W2-B/MR-J4W3-B MR-J4-B-RJ010
+MR-J3-T10

SERVO MOTOR Rotary servo motor _ Linear servo motor

—

Tig-

s

*1. For the combination, refer to “Combinations of 1-Axis Servo Amplifier and Servo Motor” on pp. 1-2 and 1-3, and “Combinations of Multi-Axis
Servo Amplifier and Servo Motors” on p. 1-4.

*2. Due to the addition of functions, some functions are available only with the specified version or later. Refer to relevant Servo Amplifier Instruction
Manual for details.

SOLUTION I Mitsubishi Electric’s integrated FA solution for achieving seamless
e&ecoF@cfory information collaboration between information systems and control IQPIatfom
systems, and enabling lateral integration of production sites.
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MELSERVO-J4 flexibly collaborates with Mitsubishi
allows you to freely create an advanced servo system. I N D E X
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MELSERVO-J4 Product Lines

WServo amplifier ®: Compatible  O: Available in the future —: Not compatible
z Command interface Control mode Compatible servo motor series
=
o s}
3 Rated ] > o 5
o
" o  Power output 3 2 2 ) h 9 83
Servo amplifier g supply kW] z 53 Q > & 3= 8o
2 speoiications " i - s g g £S 39
s = 5§ z ° "3 S8
3 T ) s (Note 2)
MR-J4-B(-RJ) t-phase  |C-1:0:2,04
(Note 4) 100 VAC | (Releasedinthel O = = r - o O | om - © [O]Cad- Wl 18] [e]C [®
future)
0.1,0.2,
aphase  |04.08.
1w (B2 | @) - - - |- @/ e|e - o eeeeeeessse
as 11,15, 22
(]
8 aoh 06,1,2,
-phase |35 5 7, - - - - = - = -1=-1- — =8 —
2 ot KL e o o ° L0 °
-
; MR-J4W2-B
5
=3 2 |3-phase (02,04, 5 - 5 - - - =
e axes| 200 VAC |0.75, 1 ® ey o o ® 06000 006000
D
(2]
(]
MR-J4W3-B
3 |3-phase 5 - 5 . - 5 — |- _ |5 3
axes| 200 V AC 02408 [ ] () () o (2 J [ ) o0 e
MR-J4-B-RJ010 0.1,0.2,
+MR-J3-T10 0.4,0.6,
0.75,1, 2,
=2 35050
(2] 3-phase + S
20 o il - (ON - | Gl - ON © 6N - | e ele ele el Al
s=2¢ 200 VAC
=o L (11,15, and
; =3 1 22 kW will be
o5 = axis released in the|
g o = future.)
S23
§ = 06,1,2,
3.545%7
3-phase - - L - = = — = — | | e _ | S
400V AC |11.15,22 @) o ©C | @ 0|0
(Released in the|
future)
MR-J4-A(-RJ) 1-phase  |0:1,02 04
(Note 4) 100 VAC | (Releasedinthe|  — b O @ O @ O oN O QHO|0) - [=1-|=4O[=1O|CIO
(o) future) (Note 3)
_'g 0.1,0.2,
.?. 2 3-phase U UG
g8 oz - |- e|e/e @e|e/e O |0 eoeceeoeeeeee
1.6 A 3.515%78 (Note 3)
o = axs 11, 15, 22
o< , 15,
® 5
o
o 3-phase e 11,2,
o e sl - ("M e Sl e oo OO ON-(Joel-|1-¢-1-
11,515%22 (Note 3)

Notes: 1. The listed are the rated output of the servo amplifier. For the compatible servo motor capacities, refer to "Combinations of 1-Axis Servo Amplifier and Servo Motor" on
pp. 1-2 and 1-3, and "Combinations of Multi-Axis Servo Amplifier and Servo Motors" on p. 1-4.

. MR-J4-B/A servo amplifier is compatible only with two-wire type serial linear encoder. For four-wire type serial and pulse train interface (A/B/Z-phase differential output

type) linear encoders, MR-J4-B-RJ/A-RJ servo amplifier is available.

Will be available with MR-J4-A-RJ.

MR-J4-B-RJ/A-RJ servo amplifier is compatible with two-wire and four-wire type serial, and pulse train interface (A/B/Z-phase differential output type) linear encoders.

MR-J4-B/A servo amplifier is compatible only with two-wire type and four-wire type serial linear encoders. For pulse train interface (A/B/Z-phase differential output

type) linear encoder, MR-J4-B-RJ/A-RJ servo amplifier is available.
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HDirect drive motor

Hollow i i
Bt Qe aliar Mo_tor outer Rated Maximum Rated Maximum IE Application
. diameter  qiZmeter speed speed torque torque rating Features "
SR [mm] [mm [r/min] [r/min] [N-m] IN-m] (Note 1) P
TM-RFM series s
0130 020 200 500 S 6,12,18 | IP42 }
95 -Suitable for low-speed and
high-torque operations.
3 types -quoth operation with less -Semiconductor
== 0180 047 200 500 6.12, 18 18, 36, 54 IP42 | audible noise. ) ) manufacturing devices
g ~The motor’s low profile design -Liquid crystal
- contributes to cgmp:act ] manufacturing devices
~ 3 types 36, 144, construction and a low center of | .\achine tools
0230 062 200 500 12, Zg 70 216 IP42 | gravity for enhanced machine
stability.
3 types - -Clean room compatible.
2330 0104 100 200 40, 120, 7’20 ! 1P42
240

Note: 1. Connectors and gap between rotor and stator are excluded.



machine, environment
ine Environment in perfect harmony

HRotary servo motor @®: Available  —: Not available

Servo motor type

Rated speed Rated output With With With

Rotary servo motor h i i aati
Wseries (maximum speed) [kW] electro-  qucer  reducer IF:NI::SQ Hesp‘laarc::gle FEEIIES A;;))(pal:g:ﬂ;n
[r/mln] (Note 1) mg?:keélc (G1) (G5, G7)
(B) (Note 2) (Note 2)
HG-KR series -Belt drives
*Robots
*Mounters
2] 5 types y Low inertia +Sewing machines
3 San 0.05,0.1,0.2, 0.4, ) (] ® iPes | TEKP | pertect for general | *X-Y tables
o ( ) 0.75 Seres | i qustrial machines. | *Food processing machines
- *Semiconductor
8 manufacturing equipment
g +Knitting and embroidery machi
O, |HG-MR series —_—
.2 5 types Ultra-low |ntfar1|a -
3000 HF-MP | Well suited for “Inserters
(6000) ggg 0, G, W4 ® e series | high-throughput *Mounters
. operations.
HG-SR series BuEs
= (e 0.5,0.85, 1.2, 2., Y - : s
Qo 3.0,4.2
5 Medium inertia . .
3 HE-SP | This series is .l'\qﬂgéil?:l handling systems
4 14 types series | available with two XY tables
% 2000 05,1.0,1.5,2.0, 3.5, rated speeds.
o (3000) 50,7.0 ([ J o ([ J 1P67
= 0.5, 1.0, 1.5, 2.0, 3.5,
< 5.0, 7.0
% HG-JR series
o 3000 18 types
= 5000: 0.5 to 0.5,0.75, 1.0, 1.5, 2.0, Food Kagi hi
= 3.5,5.0,7.0,9.0 [ ] = - P67 Low inertia 0od packaging machines
5 kW 05 075 1.0.15 2.0 i «Printing machines
o 5000: 7, 9 kW | A LaUeh Uosh Uesh a5 | Well suited for
£ o 3.5,5.0,7.0,9.0 HF-JP | high-throughput and
o series | high-acceleration/
o deceleration
3 3000-1 51:‘(1)0  jpas o @ Injection molding
3 " 15 kW 11, 15, 22 o = = 7 machines
= 2500: 22 kW ) [11:15.22 Notee) PRy -Press machines
S |HG-RR series
o
< 5 types Ultra-low inertia
3 3000 SR o PS _ A iPes | HC-RP | Well suited for -Ultra-high-throughput
S n (4500) 3550 series | high-throughput material handling systems
2 'ﬁt - operations.
% Toaf
<=
=
2 Flat type
=g 2000 The flat design makes
25 3000: 0.7510 ) |3 lyPes HC-UP | this unit well suited for | 10008 .
g S ( 2 kW j 2'25’510'5' 20, L J N B 1P65 series | situations where the sFoodprocesSoliZCUES
@ E 2500: 3.5,5 kW R installation space is
= limited.

Notes: 1. [__]: For 400 V.
2. G1 for general industrial machines. G5 and G7 for high precision applications.
3. The shaft-through portion is excluded. Refer to the asterisk 7 of "Annotations for Rotary Servo Motor Specifications" on p. 2-27 in this catalog for the shaft-through
portion. For geared servo motor, IP rating of the reducer portion is equivalent to IP44.
4. 22 kW of HG-JR series is rated I1P44.
5. The servo motor with electromagnetic brake is not available for 22 kW of HG-JR series.

HLinear servo motor

Linear servo motor Maximum speed  Continuous thrust Maximum thrust Cooling FEEES Application
series [m/s] [N] [N] method examples
LM-H3 series *Semiconductor mounting
9 types Suitable for space-saving. systems
3.0 70, 120, 240, 360, :;goag)gogog‘tggo Natural cooling | Compact size and high thrust. | *Wafer cleaning systems
480, 720, 960 5 ’ Maximum speed: 3 m/s. +LCD assembly machines
*Material handlings
LM-F series 8 types 1800, 3600, 5400,
o) 2.0 300, 600, 900, 1200, 7200, 10800, 14400, Natural cooling )
o 1800, 2400,{3000 18000 Compact size. s s
o The integrated liquid-cooling essaicece
tem|doublashie *NC machine tools
o 8 types Syl “Material handlings
< 600. 1200, 1800 1800, 3600, 5400, o | continuous thrust. 9
b 20 2 g 2 7200, 10800 Liquid cooling
[ 2400, 3600, 4800, 14400
’
LM-K2 series Highithcbaen -Semiconductor mounting
20 et o0 300, 600,500 JLE0H Naturalcooiing |coutior 1 bles | Systems
; b b EEth (el 3000, 3600, 6000 atural cooling | CoUNter-ord SUCIUTe BNavies |,y et ceaning systems
1200, 1440, 2400 i 4 longer life of the linear guides .LCD b hi
and lower audible noise. BssenRlinachines
S |LM-U2 series No cogging and small speed Screen printing systems
=3 9 types fluctuation. *Scanning exposure
% 2.0 50, 75, 100, 150, égg 52803220353200 Natural cooling | No magnetic attraction force systems
= 225, 400, 600, 800 i g i structure extends life of the +Inspection systems
3 linear guides. -Material handlings
—
Note

:1.[__1: For 400 V.
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the new MR-J4 takes machine

performance to the highest level.




M achine Harmony with machine MELSERI/0-J4

2.5 kHz speed frequency response, with servo amplifiers,

servo motors, and optical networks linked in symphonic productivity

MELSERV0J4 Industry-leading Basic Performance

I Industry-Leading Level of Servo Amplifier Basic Performance

Our original high-speed servo control [Settling time comparison with the prior model] [Dedicated execution engine]
architecture is evolved from the M Servo amplifier control loop
conventional two-degrees-of-freedom model ~ [MA-J3I Sotting time| (MF-J4] Dedicatedsxscutiontengine
reduced by
adaptive control and applied to the 40% [ Model-based control J Command
dedicated execution engine. Speed > i i i Servo motor
frequency response is increased to F— e — 1 L -
. i i Position control Speed control Current control "—

2.5 kHz. Compatible servo motors are — =

. . . ) Settling time Settling time f ?
eqL‘”pped with a hlgh-resolutlon absolute ——Command ——Torque —— Droop pulses ——In-position [ I

position encoder of 4,194,304 pulses/rev * The result is based on our evaluation condition.
(22-bit), enabling high-speed and

high-accuracy operation. The performance of

the high-end machine is utilized to the fullest.

I Improving Machine Performance with High-performance Servo Motors

16 times

4000000-
lmmmi pulse encoder

Rotary servo motors achieve [Resolution comparison | | L fogpd
. . with the prior model] ‘ ‘ ‘ ‘ >

high-accuracy positioning and smooth

rotation with a high-resolution encoder MR-J3 series MR-J4 series

and improved processing speed 18 bits = 262,144 pulses/rev 22 bits = 4,194,304 pulses/rev

MELSERV0J4 Advanced Servo Gain Adjustment Function

I Advanced One-touch Tuning Function -

Servo gains including machine resonance suppression filter, advanced vibration suppression control II*, and robust filter are
adjusted just by turning on the one-touch tuning function. Machine performance is utilized to the fullest using the advanced

vibration suppression control function.
* The advanced vibration suppression control Il automatically adjusts one frequency.

Vibration suppression Exactly matched ) .
—:Command —: Actual operation control and robust filter Hig%-speed : BMOne-touch tuning window
adjustment with one-touch. positioning. .

AAA, A

E WA @ T ¢ Settling | § I i
2 a i time i =% Settling
® @ ! i »’ @ time

WY \

w -

fime ‘ ‘ fime ‘ Time — "~ (/One-touch
- - Er— -
Operation is unstable. Operation is not following R,
the command. e




I Advanced Vibration Suppression Control Il

Patent
pending

Due to vibration suppression algorithm
which supports three-inertia system,
two types of low frequency vibrations
are suppressed at the same time.
Adjustment is performed on

MR Configurator2. This function is
effective in suppressing vibration at the
end of an arm and in reducing residual
vibration in a machine, enabling a
shorter settling time.

y mm Vibration at the end
Three-inertia of an arm
system H‘

vibration in |
a machine

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

Application examples

Without vibration
suppression control

Advanced vibration
suppression control Il

Advanced vibration
suppression control

[Pick and place robots]

[Automatic assembly equipment]

[Material handling systems]

= \
| Robust Filter (e
Achieving both high responsivity and [Robust filter]
stability was difficult with the Gain Conventional Conventional control With robust filter

conventional control in high-inertia
systems with belts and gears such as
printing and packaging machines. Now,
this function enables the high
responsivity and the stability at the
same time without adjustment.

The robust filter more gradually
reduces the torque with wide frequency
range and achieves more stability as
compared to the prior model.

low-pass filter

.

Robust filter

Frequency
Application examples

Torque

[Printing machines]

[Packaging machines]

| Expanded Machine Resonance Suppression Filter

With advanced filter structure,
applicable frequency range is
expanded from between 100 Hz and
4500 Hz to between 10 Hz and 4500
Hz. Additionally, the number of
simultaneously applicable filters is
increased from two to five, improving
vibration suppression performance of a
machine.

Frequency at which i
fiter is applied Applicable frequency range of MR-J4
is expanded. Applicable frequency range of MR-J3
10 100 4500 [Hz]

[MR-J3]

The number of notch

filters is increased
from two to five.

[MR-J4]
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MELSERI/0-J4

Harmony with machine

A Variety of Functions for Various Applications

| Tightening & Press-fit Control

Q17nDSCPU QD77MS
Qvseru

Patent
pending

Position/speed control switches to torque
control smoothly without stopping or
changing the speed or the torque rapidly.
Load to the machine is reduced, and
high-quality molding is achieved for an
application where control is switched from
position to torque such as Tightening &
Press-fit control or insertion of a work, and

cap or screw tightening. - Available in MR-J4-B/MR-J4W2-B/MR-JAW3-B.

Application examples

SSCNET IlI/H compatible
Motion controller

MR-J4-B
MR-J4W2-B Tightening & Press-fit control with
MR-J4W3-B setting torque after collision
Position [l Position ~ Servo motor  Tightening &
feedback feedback Press-fit control
«— ——
> Workpiece
Control mode Motor current
command
Position/speed Torque
control control

[Press-fit machines]

[ 18

[Screw tightening machines]

Operation example

Rotating axis

Z
| | B B
P> E P> P » » H Vertical axis
e i

[z

Screw tightener

> ..Speed indicator (arrow)

[J Position control
Eheed » T'gm?"'"g & |[d Position control
control press-fit control

Tightening &
press-fit control

Vertical axis UGG |,
control

Rotating axis

I Master-slave Operation Function

Q17nDSCPU QD77MS
Srovscry

For MR-J4-B, the master-slave operation function
transmits a master axis torque to slave axes using
driver communication, and the torque as a
command drives slave axes by torque control.
Since transmission of torque data from the master
axis to slave axes is via SSCNET IlI/H, additional
wiring is not required.

* Available in MR-J4-B.

Position control or
speed control

MR-J4-B

Torque control
MR-J4-B

Command
—>

Master axis

Drives the servo
motor with the same

SSCNET IlI/H compatible

: torque as the master
Motion controller

axis.

I Scale Measurement Function

Q17nDSCPU QD7TMS
Qrrovscry

For MR-J4-B, the scale measurement function
enables to transmit position information of a scale
measurement encoder to the controller when the
scale measurement encoder is connected in semi
closed loop control.

The data of linear and synchronous encoders are
transmitted to the servo system controller via the
servo amplifier, achieving less wiring.

* Available in MR-J4-B/MR-J4W2-B.

[When synchronous encoder is used via the servo amplifier]

MR-J4-B-RJ Driving part

Command
e
P E—
Synchronous
SSCNET IlI/H encoder data
compatible

Motion controller

Serial synchronous
encoder
Q171ENC-W8




Fully closed loop control supported as standard.
Operate rotary servo motors, linear servo motors, or direct drive motors.

MELSERI/0-J4 Applicable for Various Control and Driving Systems

| Compatible Servo Motors

MR-J4 series servo amplifier operates
rotary servo motors, linear servo motors,
and direct drive motors as standard®.

* For the combination, refer to "Product lines" on p. 35 in
this catalog.

Rotary servo motor Linear servo motor Direct drive motor

I 1-axis/2-axis/3-axis Servo Amplifiers

For SSCNET IlI/H compatible servo
amplifiers, 2-axis and 3-axis types are
available in addition to 1-axis type, enabling
flexible systems based on the number of
control axes.

MR-J4W2-B MR-J4W3-B

I Compatible with Fully Closed Loop Control

MR-J4-B/A servo amplifier is compatible with
fully closed loop control system*. Accurate g&mier ]
control of load-side position is achieved. i

Load-side Accurately controls
encoder signal load-side position.

* MR-J4-B/A servo amplifier is compatible only with two-wire type
serial linear encoder. For four-wire type serial and pulse train
interface (A/B/Z-phase differential output type) linear encoders,
MR-J4-B-RJ/A-RJ servo amplifier is available.

* Some models are not compatible with the fully closed loop
control system. Refer to "Product lines" on p. 35 in this catalog.

Linear encoder

Servo motor Linear encoder head

I Wide Range of Power Supplies and Capacities

For MR-J4-B/A servo amplifier, 3-phase

400 V AC main circuit power supply type is
added to product lines in addition to 3-phase
200 V AC. 1-phase 100 V AC type will be
also released in the future. Capacities
varying from 100 W to 22 kW are available
for MR-J4 series servo amplifier.

MR-J4-10B MR-J4-22KB

I Maximum Command Pulse Frequency

General-purpose interface compatible
MR-J4-A supports maximum command
pulse frequency of 4 Mpulses/s.




M achine

Harmony with machine

MELSERV/0-J4 Simple Positioning Function Without a Controller such as Positioning Module

I Servo Amplifier with Built-in Positioning Function Avaable it fuure

A simple positioning system
can be configured without a
controller such as Positioning
module since the positioning
function (point table and
program methods, and indexer
positioning operation) is built
into the MR-J4-A-RJ servo
amplifier.

MR-J4-A-RJ

Servo motor

=)

Simple positioning using DI/O

Positioning operation is performed using digital I/0.

MR-J4-A-RJ

Servo motor

o

Built-in positioning function!
A controller such as Positioning module is not required!

Point table method

Pmr::(:able Position data Servo motor Acceleration Deceleration Auxiliary

time constant time constant PWell time  ¢nction

1000 2000 200 200 0 1
2000 1600 100 100 0 0

Setting position data (target position), servo motor speed, and acceleration and
deceleration time in the point table is as easy as setting parameters.

Program method

Positioning operation is performed according to the program that is created in advance.

Indexer positioning operation
Positioning to a set number of equally divided stations is possible.

Serial communication via RS-422

Positioning operation is performed by connecting the servo
amplifiers in the multi-drop configuration.
Each servo amplifier can be started from the master controller.
Since the RS-422 protocol communication specifications are
disclosed, a program can be created by a customer.

Master controller

(Maximum 32 axes)

RS-422 -

MR-J4-A-RJ MR-J4-A-RJ MR-J4-A-RJ Termination resistor

b Il BRCE: Il SaER

Servo motor

g P <

7]
o)
2
S
3
I}
3
S
(7]
o)
<
3
3
5
Is)
S




SSCNETIII/H

SERVO SYSTEM CONTROLLER NETWORK

The blazingly fast

High-response System Achieved with SSCNET III/H

I Three Times Faster Communication  pep Deterministic and Synchronized

Speed levelz Communication
Communication speed is increased to 150 Mbps full duplex Complete deterministic and synchronized communication is
(equivalent to 300 Mbps half duplex), three times faster than achieved with SSCNET llI/H, offering technical advantages in
the conventional speed. System response is dramatically machines such as printing and food processing machines that
improved. require synchronous accuracy.

HTiming of servo amplifier processing

ENetwork communication speed Baud rate [Mbps]
. .
SSCNET II/H Pulse train command (asynchronous)
MR-J4 E———— Istsevo . 1 @ mwm
SSCNET Il amplifier axis
MR-J3 2nd servo
amplifier axis —l_.—‘—.—\—.—L
50 100 150 3rd servo
amplifier axis
Receives position command.
v
- Industry-
leadi
I CVCIe Tlmes as FaSt as 0-22 ms euiv'eTé’ SSCNET IlII/H command (synchronous)

1st servo
amplifieraxis W 1 @ 1 W L

Smooth control of machine is possible using high-speed serial e s
communication with cycle times of 0.22 ms. 3rdservo 1 1 1
amplifier axis
Receives position command.

SSCNET Il
2
£ I No Transmission Collision
8
S
g The fiber-optic cables thoroughly shut out noise that enters
k= Communcaton ;syclt; Time from the power cable or external devices. Noise tolerance is
0.44 ms dramatically improved as compared to metal cables.
v
SSCNET IlI/H Guards Guards Guards
against noise. against noise. against noise.
2
©
£
£
8
8
2 : P
e cf R ERREEE RS
_'( "_Communication cycle Time
0.22ms
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Harmony with machine

M achine

speed and response of 150 Mbps full-duplex baud rate SSCNET III/H optical networking

I Dramatically Reduced Wiring

I Long Distance Wiring up to 1600 m -

Using the SSCNET I1I/H Head module enables establishing the connection from
the controller to various modules, such as I/0, analog, and high-speed counter

via the SSCNET III/H network. Therefore, the wires can be significantly reduced
by receiving 1/0 and analog I/ signals directly from the servo amplifier side.

The control panel on controller side Specifications
o "% »Maximum number of stations:
] 3 _ - 4 stations
I «Maximum /O points per system
Input points 256 bytes

Output points 256 bytes
«Maximum 1/O points per station

Input points 64 bytes

Output points 64 bytes

’D ...... k el

SSCNET IlI/H
Head module

Long distance wiring is possible up to 1600 m per system
(maximum of 100 m between stations x 16 axes). Thus, it is
suitable for large-scale systems.

* This is when all axes are connected via SSCNET III/H.

16 axes maximum

Standard code/standard cable: Max. 20 m between stations
Long distance cable: Max. 100 m between stations

Maximum overall distance per system
Standard code/standard cable: 320 m (20 m x 16 axes)
Long distance cable: 1600 m (100 m x 16 axes)

I Central Control with Network

I SSCNET lI/H Compatible and SSCNET llI
Compatible Products Connected in a Same System

Large amounts of servo data are exchanged in real-time
between the controller and the servo amplifier.

Using MR Configurator2 on a personal computer that is
connected to the Motion controller or the Simple Motion
module helps consolidate information such as parameter
settings and monitoring for the multiple servo ampilifiers.

SSCNET IlI/H
compatible
controller

Data write
—————— » Data read

<5 Reconnecting cables is

1 not required.

MR Configurator2 MR-J4-B
MR-J4W2-B

MR-J4W3-B

SSCNET IlI/H and SSCNET Ill compatible controllers support
the use of SSCNET IlI/H and SSCNET Il compatible servo

amplifiers together in a same system.

* When the SSCNET Il compatible products are in the system, the communication speed
is 50 Mbps, and the function and the performance are equivalent to those of MR-J3.

BSSCNET Ill/H compatible controller + MR-J4-B/MR-J4W_-B
MR-J4-B MR-J4-B MR-J4-B MR-J4-B
SSCNET III/H compatible controller N ) N )

Communication speed: 150 Mbps

BSSCNET Ill compatible controller and MR-J3_-B in a same system*
MR-J3-B MR-J4-B MR-J3-B MR-J4-B

SSCNET III/H compatible controller
SSCNET Il compatible controller

a "[-4
0

Communication speed: 50 Mbps




CC-Link IE Field — Ethernet-based open network

CC-Link IE Bieta

MELSERVO-J4

All-rounder Network to Open up New Areas of Control

I All-rounder Network

I Motion Control Achieved

CC-Link IE Filed Network is an Ethernet-based open
network. Its highly flexible wiring to match your device
layout can perform high-speed controller distributed
control, 1/0 control and safety control. Because the
CC-Link IE Field Network is based on the Ethernet, cables
and connectors are highly available in the world.

External command signal (4 points)
Forced stop input (24 V DC)

MR-J4-B-RJ010"  MR-J4-B-RJ010"  MR-J4-B-RJOIQ"
\MRIJS-TIO }M{R-JS-TW ] |1R-JG-T|U

|
" [up to 16 Servo amplifiers
| | can be synchronized.

use/
Ethernet

Rotary sevo  Rotary servo

Rotary servo

Up to 104 devices motor molor motor
iT‘ D
Inverter Rermote Head Analog HMI Bridge  High-speed counter

FR-AB00 + e} module module module module
FR-ABNCE

* As MR-J4-B-RJ010 servo amplifier is designed exclusively for Motion control, use QD77GF Simple Motion module for a
controller. (As of December 2013)

CC-Link IE Field Network is now equipped with Motion
function. High-speed positioning control, synchronous
control and cam control can be performed easily at a
control cycle of 0.88 ms, 1.77 ms, or 3.55 ms just with
simple parameter settings and startup from the sequence
control. This network is suitable for food processing
machines and machine tools which require synchronous
control.

Pulse train command (asynchronous)

1st servo amplifier axis
2nd servo amplifier axis I R B

3rd servo amplifier axis % | L
Receives position command.

v
CC-Link IE Field Network communication _| i . ;
command (synchronous) CC-Link IE Bietd mmem
1st servo amplifier axis J .
2nd servo amplifier axis ’——\_,——\_,——L
3rd servo amplifier axis 7W

Receives position command.

| Flexible Network Topology

Line, star, and line/star mixed topologies are available for the CC-Link IE Field Network wiring layout.

Line/star mixed topology Line topology

Star topology is available using a industrial switching The Simple Motion modules (Master station) can be
HUB. connected to slave devices without using a HUB, which
HUB applied: DT135TX (manufactured by Mitsubishi reduces cost.

Electric System & Service Co., Ltd.)

__—QD77GF16

Star topology Line topology
Line topology
7
CC-Link IE Bieid
Line topolo
pology o
&‘\
o —
\*H’ i
i Remote 1/0 HMI Inverter
HMI Remote I/0 Inverter



Harmony with m

Seamless communication between upper-level information systems and lower-level field systems

MELSERVO-J4

FA Integrated Network for Optimal FA Environment

I Seamless Data Communication with FA Integrated Network

A

Computer
level network

Ethernet

ink IE Ront

Controller
Seamless levelnetwork 40 SEEEEa
data
communication -

Distributed control

CC-Link IE Bietd

* Supporting motion function

CCiLink
CCoLink/LT

Device
level network

€7 sscneTiH

CCink Safety

rnyeize

Motion control -

v

Large

Small

Low

Data Real time
capacity performance

High

One seamless solution that
matches different demands
with the appropriate network
type.

Data and information can
easily be shared among the
different networks without the
need for any special
converters or overly
complicated configuration
process.

I FA Integrated Network System Architecture

Connections and accesses to various devices are possible through CC-link IE Control, the controller network; CC-Link |IE Field,
the field network; and SSCNET IlI/H, the Motion network; and Anywire, the sensor network.

The network wiring layout is highly flexible to best fit the needs of the application.

e PLC engineering software
MELSOFT GX Works2

LAN (Ethernet) @

MES (manufacturing execution system)

U

S

5“,@ PC Interface board

CC-Link IE Rontrol
Simple Motion  [lic
T | module L
Industrial switching hub Motion Controller
Simple Motion
. p
i CC-Link IE Bietd CC-Link IE Bietd moduie
Seamless D ﬁ E;P
< I
dat,a . Inverter Hemole ] PLC  High-speed counter Hemu‘e 1) "WE"E, HM‘
communication amphlver '"(9"309 L module
o Servo o
ul g e smplmer amplifier amplmer
g Remote I Remote I/(
2 module module Extension
2 S 5
=
o %
3 Analoginput  Analog output
o = module module
= Ethernet
-y adapter
CClink (C-Linksafety £7 SSCNETIIH
Vision sensor
2=
CC-Link Remote 5 v CC-Link-AnyWire Safety
HMI gcd'-'"k“ 110 DB A20 bridge module 1"
A3EI CC-Link-AnyWire
Bitty bridge module
Wieless LAN Adapter CCi ’-'ﬂk/ LT 3"
o) Servo amplfier
Emergency Robot  Warning
I
Ana\og Sensor sensor g
PC connection

CC-Link IE Bield

«Ethernet-based open network
+One network supports from I/O to Motion
control.

<-J &7 SSCNETIII/H

SERVO SYSTEM CONTROLLER NETWORK

*High-speed, high-performance servo
network to maximize the servo
performance.

«Improved noise tolerance with optical
communication.




The leading edge in safety

and convenience, designed to

harmonize with the way you work.

The easy-to-use MR-J4 was created with human
needs in mind. It meets world-class safety standards
and is exceptionally simple to maintain, ensuring
optimum setup and operating ease for both design
and manufacturing personnel.
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Equipped with the Safety Observation Function

I Functions According to IEC/EN 61800-5-2

STO (Safe torque off) and SS1*' (Safe
stop 1) are integrated as standard,
enabling the safety system to be
configured easily in the machine.
(SIL2)

@Turning off the control power of
servo amplifier is not required,
cutting out the time for restart.
Additionally, home position return is
not required.

@®Magnetic contactor for preventing
unexpected motor start is not
required.*?

*1. Safety equipment (MR-J3-D05, safety programmable
controller MELSEC QS/WS series, etc.) is required.

*2. STO is the function to turn off the output torque
by shutting off the power supply inside the servo
amplifier. For MR-J4 series servo amplifier, magnetic
contactors are not required to meet the STO
requirements. However, install a magnetic contactor
to prevent the short circuit of servo amplifier or electric shock.

[Shut-off by STO]

Molded-case
circuit breaker (MCCB)
2

Safe}y R : Magnetic contactor for
relay circuit ! ; ’
: preventing unexpected
befes : start is no longer required.

Magnetic contactor (MC)
for servo alarm*?

[Shut-off by STO and SS1]

Molded-case
circuit breaker (MCCB)
17

iy

P : Magnetic contactor for

| preventing unexpected
befes : start is no longer required.

Magnetic contactor (MC)
for servo alarm*2

Safety equipment
MR-J3-D05, safety programmable
controller MELSEC QS/WS series, etc.

SS1 signal
Servo Servo 9
amplifier amplifier
Stops Stops
Servo motor motor Servo motor motor

)

I Improving Safety Level by Combining MR-J4 with Motion Controller

The safety observation function of
Q17nDSCPU is compatible with the
following functions defined as
"Power drive system function" in
IEC/EN 61800-5-2. (SIL 2)

IEC/EN 61800-5-2:2007 function

STO (Safe torque off)

SS1 (Safe stop 1)

SS2 (Safe stop 2)

SOS (Safe operating stop)
SLS (Safely-limited speed)
SBC (Safe brake control)
SSM (Safe speed monitor)

[Safety signal comparison function]

Magnetic contactor
(MC)

£7 SSCNETIIH
e MR-J4-B

Programmable Motion

controller side

controller side
Power shut-off (STO output)

§ MR-J4W2-B
MR-J4W3-B

Servo motor

(Input)

Light curtain

(Input)

Safety switch

I More Safety Integrated Products in the Future

Further safety integrated products will be available in the future.




I Achieving IEC/EN 61800-5-2 Functions

(1) Servo amplifier only
(2) Servo amplifier + Safety logic unit "MR-J3-D05"
(3) Servo amplifier + Motion controller "Safety Observation Function"

IEC61

0-5-2 Safety standard

@ e

IEC61800-5-2 Safety standard

The STO function shuts off power
to the motor electronically using
the internal circuit by responding
to the input signal (EM1) from
external equipment (shuts off
through secondary-side output).
This function corresponds to the
Stop category 0 of IEC 60204-1.

Safe torque off Speed ‘
(STO) . !

Stop category 0

(Uncontrolled stop)

| Time

STO signal
(Normally closed)

Safe stop 1

(SS1)

Responding to the input signal
(EM2) from external equipment,
the motor starts to decelerate. After
the set delay time for motor stop is
passed, execute the STO function.
This function corresponds to the
Stop category 1 of IEC 60204-1.

Speed
|
|

i [

v \ |
! Stop category 1
| |
| (Controlle stop)
'Spee |
! ; Time

EM2 L
~—aa; "l
Sst1

STO signal (Normally closed)

m@e

—0[|O

Safe stop 2
(SS2)

Safe operating stop
(SOS)

Speed
Position

SBC !

v Stop category 2 S1
Responding to the input signal ' This function monitors the position
(EM2) from external equipment, | of the motor not to deviate from the s2
the motor starts to decelerate. After ! specified range. Power is still v
the set delay time for motor stop is — O supplied to the motor during the - | O
passed, execute the SOS function. | | Time SOS function.
This function corresponds to the *i—i;
Stop category 2 of IEC 60204-1. Em2 !
©oss2 ) : Time
ﬁ SOS signal
STO signal (Normally closed)
G Speed . Speed
Safely-limited speed it Safe speed monitor P
(SLS) (SSM)
This function monitors the motor The SSM signals are outputted Vmax
not to exceed the required speed v when the motor speed is below the
limit. If the speed exceeds the limit, —_ O specified speed limit. el O
the motor power is shut off by the Vmax
STO or SS1 function.
o [ Time
SLS signal me Do
SSM output signal \_1
O: Available
Safe brake control Speed ! —: Not available
(:]9) v ! V: Speed
! Vmax: User specified speed limit value
The SBC signals are outputted for i S1, S2: Specified stop position
external brake control. i — O
| Ensured safety range
I
i | Time



Harmony with man

I Safety Category

1SO13849-1 Safety categories

“Safety categories” are indicators used to determine specific safety measures based on risk assessment results.

M Safety category requirements

Categ Requirement summary System behaviour
« Shall realize the intended functions of « The occurrence of a fault can lead to the
safety- related parts of the machine control system. | loss of the safety function.
« Shall meet the requirements of Category B. | < The same as Category B, but the

« Shall use well-examined reliable safety-related part has more reliable
components and observe safety principles. | safety function.

Minor injury
(abrasion)

>

1
L
Avoidable
« Shall meet the requirements of Category B. | + Although the loss of the safety function

Possibility of avoidance - Shall observe safety principles. can be detected by checking, the

« Shall check the safety function at safety function is lost between checks.
=4 Unavoidable appropriate intervals.

« Shall meet the requirements of Category B. |  The safety function is not lost by a

Risk analysis Severity of injury

Rarely, for
brief period

Frequency/duration

of exposure to risk « Shall observe safety principles. single fault.
_’ « Design requirements: A single fault shall « Some but not all faults can be detected.
not lead to the loss of the safety function. Accumulation of undetected faults may
Flequenty o ) « Detect as many single faults as possible. lead to the loss of the safety function.
b Possibility of avoidance
for long period « Shall meet the requirements of Category B. | « The safety function is always in effect
. - Shall observe safety principles. whenever a fault occurs.
_’ « Design requirements: Detect a single fault | « Faults will be detected in time to
at or before executing safety function. prevent the loss of the safety function.

In cases where this is not possible, the
safety function shall not be disabled by
accumulated faults.

1SO13849-1:2006 Performance level

Performance levels for safety-related parts of control systems have been revised in ISO13849-1:2006.

Based on the original safety categories, frequency of a dangerous failure occurrence (the safety function does not work

when needed), rate of a failure detection by diagnostics, etc. were added to evaluate comprehensively. The evaluation

result is classified into five levels from “a” to “e” by the performance level (PL).

@Like the safety categories, the risk is evaluated from a perspective of “S: Severity of injury,” “F: Frequency or duration of
exposure to risk,” and “P: Possibility of avoidance.”

HRisk graph in 1ISO13849-1:2006 and PLr for functional safety

PLr L
P1 |
F1 a
: P Frequency or duration Possibility of avoiding
P2
St 1 Severity of injury of exposure to risk or deterring risk
b
= s b & ] _° |
. P2 S1 F1 P1
L P1 ¢ Minor iniur Rarely to low frequency Possible under
F1 jury or for a brief period certain conditions
P2
= P ‘
F2 i
P2 L Frequently to continuously . .
e Serious injury or for a long period Almost impossible




Enhanced operating ease and drive stability

Maintenance Function to Achieve TCO* Reduction

*TCO : Total Cost of Ownership

| compatible with SEMI-F47

MELSERVO-J4 series servo amplifier complies with SEMI-F47 standard* and therefore is useful to be used in semiconductor/LCD
manufacturing systems. (The standard is not applied for 1-phase input.)

* The control power supply of the servo amplifier 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.

I Tough Drive Function -
Instantaneous power failure tough drive Vibration tough drive

The possibility of undervoltage alarm is reduced when Machine resonance suppression filter is automatically readjusted

instantaneous power failure is detected in the input power. when a change in machine resonance frequency is detected by

the servo amplifier. Losses from the machine stop due to
age-related deterioration are reduced.

Speed Suppresses vibration

Instantaneous A .
. by readjusting the machine
Instantaneous  power failure resonance suppression filter.
power failure - Vibration PP )
detected — detected

Reduce the possibility of
undervoltage alarm Motor current
at acceleration.

> Time

I Large Capacity Drive Recorder -

@ Servo data such as motor current and position command before and after the alarm occurrence are stored in non-volatile
memory of the servo amplifier.
The data read on MR Configurator2 during restoration are used for cause analysis.

® Check the waveform ((analog 16 bits x 7 channels + digital 8 channels) x 256 points) of 16 alarms in the alarm history and the
monitor value.

Data are stored
in non-volatile
memory at alarm
occurrence.

Alarm No., waveform, and monitor
value at alarm occurrence are
displayed in MR Configurator2.

[ v}

Waveform display Monitor value display

Data over certain
period of time are
stored in the memory.

Lowered bus voltage

It is revealed that the main
circuit power is turned off.




ith man

I Machine Diagnosis Function @

This function detects changes of machine parts (ball screw, guide, bearing, belt, etc.) by analyzing machine friction, load moment
of inertia, unbalanced torque, and changes in vibration component from the data inside the servo amplifier, supporting timely
maintenance of the driving parts.

[Monitoring with MR Configurator2] Machine information is Friction and vibration are

Servo amplifier

displayed and monitored. estimated based on the
Ersm— data in a normal
e Personal / operation. Particular
—_— - computer measurement is not

required.

Encoder

Ball screw
Servo motor

I Three-digit Alarm

In MR-J4 series, servo alarms are displayed in three
digits.
Troubleshooting at alarm occurrence is easy.

[Three-digit alarm display]

This display is of MR-J4-A.

[Example of an alarm window on MR Configurator2]

= — T — e ——
T e .
T et “E TN T =
l = W
T W LT R IT .

W T f———

iy

— - =
- o -
resioned . -
i om s : "
o B e b . -
= e . -

Y e . o
7 [rpe— =

For the undervoltage alarm, whether the alarm
occurred in the main or the control circuit is
identified by the alarm No.




User-friendly software for easy setup, tuning and operation

Servo setup software

MR Configurator2 s

mrsuBiSH

figuratord
MELSOFT MR Con lwqumﬂ .
pu
Wi I:jﬂg

= e

Tuning, monitor display, diagnosis, reading/writing parameters, and test operations are easily

performed on a personal computer. WAL oot ey
e
This startup support tool achieves a stable machine system, optimum control, and short -""“-3-":.':_--- =

setup time.

MELSERVO-J4

Preparation

I Servo Assistant Function

I Using MR Configurator2 via Motion Controller

Complete setting up the servo amplifier just by following
guidance displays. Setting parameters and tuning are easy
since related functions are called up from shortcut buttons.

Easy use

MELSERVO-J4

MR Configurator2 can be used with MT Developer2 on a
personal computer that is connected to a Motion controller.
Information such as parameter settings and monitoring for
the multiple servo amplifiers is consolidated easily just by
connecting the Motion controller and the personal computer
with cables.

SSCNET llI/H compatible controller

Data write
----» Data read

Easy connection
for multiple axes,

4 Reconnecting
i cables is not
¢ required.

L7 sscETIH

MR Configurator2

MR-J4W2-B
MR-J4W3-B

Setting and Startup

I Parameter Setting Function

I Monitor Function

Display parameter setting in list or visual formats, and

set parameters by selecting from the drop down list. Set
in-position range in mechanical system unit (e.g. um).
Parameter read/write time is approximately one tenth of the
conventional time.

Set without
manuals.

Display details of
relevant parameters
in a docking window.

Monitor operation status on the [Display all] window.
Measurement equipment such as electric power meter is not
required since power consumption is monitored. Assigning
input/output signals and monitoring ON/OFF status are also
performed on the "I/O monitor" window.

[Display all] window [I/O monitor] window

— LIy WY 7
i — Monitor without
T == measurement
s - equipment.
¥ Rt e .
i e .
W .
¢ "
—_—— -
e T
R e ey X
e et i -
—— -
i -
e e —




MELSERI/0-J4

Servo Adjustment

Harmony with man

| One-touch Tuni

ng Function

I Tuning Function

Adjustments including estimating load to motor inertia ratio,

adjusting gain, and suppressing machine resonance are

automatically performed for the maximum servo performance

just by clicking the start button. Check the adjustment results of

settling time and overshoot.

Easy adjustment

Display

adjustment
results.

i i

v
- Adjustment
= completed

rv—

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

Pursue higher
performance
with manual

setting.

>> >

Display
adjustment
results.

I Graph Function

I Machine Analyzer Function

The number of measurement channels is increased to 7
channels for analog, and 8 channels for digital. Display
various servo statuses in the waveform at one measurement,
supporting setting and adjustment. Convenient functions such
as [Overwrite] for overwriting multiple data and [Graph history]

for displaying graph history

are available. Waveform

measurement for the connected axes is simultaneously

performed via Motion controller communication.

Check the servo
operation in
waveform.

MELSERI/0-J4

Input random torque to the servo motor automatically and
analyze frequency characteristics (0.1 Hz to 4.5 kHz) of a
machine system just by clicking the [Start] button. This
function supports setting of machine resonance suppression
filter, etc.

[
A e Y i e

P e P

Measurable
mechanical
characteristics

anwwi

-

dha-an

Maintenance

Check cumulative
operation time and on/off
times of inrush relay. This
function provides an
indication of replacement
time for servo amplifier
parts such as capacitor
and relays.

Support

» e - the preventive
i — maintenance
o v of the servo
A - . amplifier.
- e g
[ T P ———
[ — AR
ety
e e
[ ———
& e g i e
[ ———
[t royrstegaly y—ry

Prevent
machine failure
with advanced
preventive
maintenance
beforehand.

This function estimates
and displays machine
friction and vibration in
normal operation without
any special measurement.
Comparing the data of the
first operation and after
years of operation helps to find out the aging deterioration of
machine and is beneficial for preventive maintenance.




The new MR-J4 series:

an evolution in eco-friendly design

that's winning acclaim worldwide.

R . ¥
The MR-J4 series was designed with the en\(iflonment s,

in mind. In addition to helping you reduce your energy
consumption, MR_-J4’servos have a small footprint and
simple wiring requiréments that help save space and
valuable resources.




Designed to cut waste and save on space, wiring, and energy use

MELSERI/0-J4

| Multi-axis Servo

mplifier in Harmony with Eco-friendly Society

I 2-axis/3-axis Types for Energy-conservative, Miniaturized, and Low-cost Machine

2-axis and 3-axis servo amplifiers are available for
operating two and three servo motors, respectively.
These servo amplifiers enable
energy-conservative, compact machine at lower
cost. Different types of servo motors including
rotary servo motors, linear servo motors, and direct
drive motors are freely combined as long as the
servo motors are compatible with the servo
amplifier*.

* For the combination, refer to "Combinations of Multi-Axis Servo
Amplifier and Servo Motors" on p. 1-4 in this catalog.

MR-J4W3-B

A-axis rotary servo motor
(HG-KR/MR)

Operates any combination of rotary
servo motors, linear servo motors,
and direct drive motors with various
series and capacities.

B-axis linear servo motor
(LM-H3/K2/U2)

C-axis direct drive motor

(TM-RFM)

Space-saving with Industry's
Smallest* 3-axis Type

Reduced Wiring by Approx. 50% with

3-axis Type

2-axis servo amplifier MR-J4W2-B requires 26%

installation space than two units of MR-J4-B. 3-axis servo
amplifier MR-J4W3-B requires 30% less installation space

than three units of MR-J4-B.

[Installation space]

MR-J4W3-B

(3-axis type) (Depth 195 mm)

less

255 mm = 85 mm (unit width) x 3

85
< > < >« <
< ]
Installation space |
168 mm 100 W x 2 200 W x 1 750 W x 2 reduced by i
200 W x 1 400 W x 2
30%

MR-J4W2-B
(2-axis type) (Depth 195 mm)
60 85
-« > !
18 mm || 00w | 200w | 400w | 70w | "SEOnSReCe
x2 x2 x2 x2
26%

+—>

(Depth 135 mm, 170 mm, 185 mm)

265 mm = 60 mm (unit width) x 3 + 85 mm (unit width) x 1

40 60

168 mm | |100 W {100 W | 200 W |200 W (400 W|400W | 750 W

| < >

750 W

<

>

360 mm =40 mm (unit width) x 6 + 60 mm (unit width) x 2

* This is when two units of 100 W, 200 W, 400 W,

each are used.

and 750 W

* Based on Mitsubishi Electric research as of December 2013.

In 3-axis servo amplifier MR-J4W3-B, the three axes use the
same connections for main and control circuit power,
peripheral equipment, control signal wire, etc. Thus, the
number of wirings and devices is greatly reduced.

[Comparison of the number of wirings]

MR-J4-B x 3 units

Controller

=

I

[Number of wirings]

MR-J4W3-B (3-axis type) x 1 unit

S EE

SSCNET IlI/H x 3 (Number of)
Main circuit power supply x 3 ({Jurmber of)
Control circuit power supply x 3 (Qurmber of)
Magnetic contactor connection x 3 (Rurmoer of)

Magnetic contactor control x 3 (Quber of)

[Number of wirings]

SSCNET IlI/H x 1
Main circuit power supply x1
Control circuit power supply  x 1
Magnetic contactor connection x 1
Magnetic contactor control ~ x 1

Total 21

Encoder 52 &) (@I Gl Encoder x3
Motor power input  x 3 (Qumber of) Motor power input x3
Total 1




Eco-friendly performance, designed to save energy in every detail

Optimal Energy-conservative System for Your System

I Supporting Energy-conservative Machine Using Regenerative Energy

In the multi-axis servo amplifier, the
regenerative energy of an axis is used as driving

B A-axis motor speed

power energy for the other axes, contributing to

. Regenerative energy

energy-conservation of machine. Reusable
regenerative energy stored in the capacitor is
increased for MR-J4W2-B/MR-J4W3-B as

compared to the prior model. Regenerative and used as driving

power energy.

Regenerative energy
is temporarily stored

R
-‘E A-axis motor k)eceleration
Driving power energy Time

MB-axis motor speed

Acceleration ‘

\— B-axis motor
Driving power energy

2
1}: C-axis motor

ESIESRESE

option is no longer required. Time
MC-axis motor speed
' ) ' ' [Reusable energy] P
* Regenerative option may be required depending on the
conditions. )
* In the multi-axis servo amplifier, the amount of temporarily igga ! ;j ! ﬁj Acceleratlcu
stored regenerative energy can be increased by using a Time

capacitor bank. (Available in the future)
Contact your local sales office for more details.

I Power Monitor Function

Driving power and regenerative energy are calculated from the data in the servo amplifier such as speed and current.
Motor current value, power consumption, and total power consumption are monitored with MR Configurator2. In SSCNET IlI/H
system, data are transmitted to a Motion controller, and the power consumption is analyzed and displayed.

Displays power consumption and total power consumption.

SSCNET III/H compatible
controller

|

i)

1

Servo amplifier

Analysis by Motion controller

| d Energy-conservative
system examination

pnpen

Personal computer

* The diagram shows an example of using
MR-J4-B/MR-J4W2-B/MR-J4W3-B servo
amplifier. For MR-J4-A servo amplifier, this
function is available by connecting the
servo amplifier directly to the personal
computer.

Servo motor

4

Calculates power consumption
in the servo amplifier.

Driving power

oa)

energy
—)

Regenerative
energy

I Advanced Function and Performance for More Energy-conservation

Reduced energy loss of servo amplifier and servo motor

[Servo amplifier]
Efficiency is increased
by the use of a new
power module.

[Servo motor]

Motor efficiency is
increased by optimized
design of magnetic
circuit.

Reduced loss

Energy-conservation due to the improved machine performance

Thanks to the driving
system configured by servo
amplifier and servo motor
with industry-leading level
of high performance,
machine tact time and
operation time are reduced,
achieving
energy-conservation.

Reduced machine
operation time

m\
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I Optimal Energy-conservative Machine System

Regenerative energy is used efficiently when multiple
servo amplifiers and inverters are connected through
common PN bus to the power regeneration common

converter.

* System only with common PN bus connection is also possible to be
configured without using the power regeneration common converter.
However, there are restrictions depending on the system. Contact your
local sales office for more details.

* Refer to MR-J4-B(-RJ)/A(-RJ) Servo Amplifier Instruction Manual for
selection of FR-CV series power regeneration common converter.

FR-CV series
power regeneration

common converter
FR-A700 FR-A700

MR-J4 MR-J4
Tension detector

Feed-out axis

==

Printer Regenerative power is efficiently
Servo motor used in the system with continuous
driving power axis and continuous
regenerative axis.

I Energy-conservation Achieved by LM-H3 Linear Servo Motor Series @

Reduced motor driving power

LM-H3 has achieved a reduction of 25% in motor driving
current due to a new magnetic design with optimized magnet
form, contributing to power conservation for machines. The
motor coil is lighter as compared to the prior model, which
also contributes to saving energy for driving the moving part.

* For 720 N rated linear servo motor.
Reduced by 25%

Motor driving current

LM-H2 LM-H3

I Contribution to Resource-saving

The new environment-friendly HG

X Environment-friendly
rotary servo motor series uses 30% servo motor
less permanent magnet than the
prior HF series due to the optimized 3
design of magnetic circuit. The total "
mass is also reduced. * For HG-KR43.

Space saving

For LM-H3, widths of the motor coil and the magnet are
reduced by 10% from the prior model. Increased thrust to
current ratio results in using the servo amplifier in smaller
capacity, contributing to more compact machine (the
reduction of materials).

[LM-H2 series] Narrower [LM-H3 series]
by 10%




A heritage of trust and

continuity — the hallmark of

every MELSERVO product.

The MR-J4 series integrates seamlessly with
your existing manufacturing assets, ensuring

a smooth transition to the speed and cost
benefits of leading-edge MELSERVO technology.
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The speed and cost benefits achieved with
the existing manufacturing assets

Seamless Integration with Existing System

I Easy Replacement of MR-J3 Series

Compatible mounting

@®MR-J4-B/A has the same mounting dimensions*! with
MR-J3-B/A. HG rotary servo motor series has the same
mounting dimensions and uses the same cables for the
power, the encoder*?, and the electromagnetic brake as HF
series or HC-RP/HC-UP series.

dimensions with
Same cables with
MR-J3
*1. Mounting dimensions are smaller for 200 V 5 kW, 400 V 3.5 kW, 200 V/400 V

Servo motor power cable Same mounting
11 kW, and 200 V/400 V 15 kW servo amplifiers.

: imensions of
*2.200 V/400 V 11 kW and 15 kW of HG-JR series use a different encoder cable e dsere;/osrgofo?
from HF-JP series. 4 i Encoder cable
i )
MR-J4-B/A

Servo motor

Same mounting

IEEEEEBECRE:E[E = e

When not changing the controller to SSCNET III/H controller

OMR-J4-B/MR-J4W2-B/MR-J4W3-B servo amplifier has J3 SSCNET Il compatible MR-J3_-B MR-J4_-B MR-J3_-B MR-J4_-B
compatibility mode. By operating in J3 compatibility mode, controller o i
MR-J4 series servo amplifier and MR-J3 series servo
amplifier can be used together in a same system without
changing the existing controller. Some of the new functions
of MR-J4 series such as the advanced one-touch tuning

function can be used with the J3 extension function.

* When the SSCNET Il compatible products are in the system, the communication
speed is 50 Mbps, and the function and the performance are equivalent to those 2 Equipped with J3
of MR-J3. ) ) o D compatibility mode

* Some functions may not be available in the J3 compatibility mode. Refer to
relevant Servo Amplifier Instruction Manual for details.

Parameter conversion

@Parameters are automatically converted by changing [Parameter converter window]
MR-J3-B to MR-J4-B with MELSOFT MT Works2.
(Available in version 1.42U or later.)

Parameters of MR-J3-A are converted to those of " _
MR-J4-A, using the parameter converter function of T —a = Parameters are

MR Configurator2. (Available in version 1.12N or later.) e : converted by
- x selecting the
parameter file of the

- - prior model servo
—= = amplifier.

et
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I Easy Replacement of MR-J2-Super Series

For renewing the units to MR-J4 series

@Parameters are automatically converted by changing MR-J2S-B to MR-J4-B with MELSOFT MT Works2. (Available in version 1.42U or later.)
Parameters of MR-J2S-A are converted to those of MR-J4-A, using the parameter converter function of MR Configurator2. (Available in

version 1.12N or later.)

[MT Works2 window]

S D e e |
Tmaler | e ok
St i |
ot Stw R

Diversion of other format project window

When not changing the controller to SSCNET III/H controller

@A combination of MR-J4-B-RJ020 and MR-J4-T20 is capable of connecting

to the SSCNET of MR-J2S-B compatible servo system controller.*
Thus, renewing the units other than the controller to MR-J4 series is

possible without changing the existing controller.
* The function and performance are equivalent to those of MR-J2S-B. (J2S compatibility mode)

* Refer to "New Product Release of Conversion Unit for SSCNET of MR-J2S-B" and "MR-J4-_B_-RJ020 MR-J4-T20

Servo Amplifier Instruction Manual" for details.

The set of MR-J4-B-RJ020 and MR-J4-T20 is compatible
with the following servo system controllers:
A171SHCPU(N), A172SHCPU(N), A173UHCPU,
A1SD75M, QD75M, Q172CPU(N), and Q173CPU(N)

When using the existing connections

@®MR-J2S-B renewal tool manufactured by Mitsubishi Electric
System & Service Co., Ltd. is available when using the existing

HC/HA series servo motors or when replacing MR-J2S-B using the

existing connections.

This renewal tool enables to use the existing mounting holes and
wiring, and the replacement and wiring can be completed in a short

period of time.
For MR-J2S-B renewal tool, contact your local sales office.

s = s ppetiahic Lo S
L L o e B bty
WORT R |
7 ST
"

Servo amplifier conversion window

SSCNET of MR-J2S-B compatible controller

47 SSCNET

SERVO SYSTEM CONTROLLER NETWORK

MR-J4-B-RJ020
MR-J4-T20

HG series

Renewal tool Renewal tool
MR-J4-B-RJ020 MR-J4-A
MR-J4-T20

Mitsubishi Electric System & Service Co., Ltd.
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Renewal related materials

@ We provide support for the renewal with the following materials from the catalog of renewal introduction, the handbook with
detailed information to the instruction manual for the renewal tool to use the existing connections.

MELSERVO-J2-Super

Transition Guide catalog
L(NA)03091

Upgrading MR-J2S to MR-J4 is introduced.

S .

“arwta Baes MELIDYT D b
oA fee W e e

xi

Transition from

MELSERVO-J2-Super/J2M Series to

J4 Series Handbook
L(NA)03093

This handbook explains how to replace your

MR-J2S/J2M to MR-J4 series.

New Product Release of Conversion
Unit for SSCNET of MR-J2S-B
SV1306-1

This brochure announces a new release of
MR-J4-B-RJ020 and a conversion unit for
connecting to SSCNET of MR-J2S-B.
Specifications of the servo amplifier and the
conversion unit are also listed.

Conversion Unit for SSCNET of
MR-J2S-B Compatible
MR-J4-_B_-RJ020/MR-J4-T20
SERVO AMPLIFIER INSTRUCTION
MANUAL

SH-030125

This instruction manual describes
MR-J4-B-RJ020 and MR-J4-T20 conversion

unit for SSCNET of MR-J2S-B.

-0 Benrrd Fosk e

Baie e b
[T

MR-J2S Renewal Tool Catalog
X901307-312

This guide introduces a renewal tool for
replacing MR-J2S to MR-J4. The renewal tool
allows to use the existing wiring and mounting
holes, making the replacement simple and fast.

Manual for Replacement from
MELSERVO-J2S Series Using
MR-J2S Renewal Tool

X903130707

This handbook explains how to replace your
MR-J2S to MR-J4, using the renewal tool. Be
sure to read through this handbook when
considering and implementing the
replacement.

Mitsubishi Electric System & Service Co., Ltd.




Introducing basic functions from the conventional to the latest

MELSERVO-J4

Offering Various Basic Functions

I Various Basic Functions

Position/Speed/Torque control Slight vibration suppression control

Position/Speed/Torque control is available. With position This function suppresses vibration of +1 pulse produced at

control, positioning is performed following the position a servo motor stop.

command. Position control is suitable when synchronous

control or interpolation control is used. Speed control
keeps the speed constant following the speed command.

Torque control controls the torque to be constant using the This function enables to switch gains. Gains during rotation

torque command.

and during stop can be switched. Using a switching signal

* MR-J4-B-RJ010 will be compatible with speed and torque controls in the future. to switch gains is also possible during operation.

* Will be available with MR-J4-B-RJ010 in the future.

Control switching

Internal speed command

Control can be switched among position, speed, and

torque controls.

Up to seven internal speed commands can be stored in

* Control can be switched between two of the controls for MR-J4-A. parameters. Speed control is possible without using the
* MR-J4-B-RJ010 will be compatible with speed and torque controls in the future.

analog voltage command by selecting the internal speed

Real-time auto tuning command with input device (DI).

* Available only with MR-J4-A.

The load to motor inertia ratio of a machine is always

estimated from the servo motor current and speed during Absolute position detection system

acceleration/deceleration. Therefore, gains such as model

loop gain, position loop gain, and speed loop gain are Merely setting a home position once makes home position
automatically set just by setting the response level. return unnecessary at every power-on.

Model adaptive control Built-in regenerative resistor
Control with high responsivity and high stability is achieved The 0.2 kW to 7 kW servo amplifiers have the built-in

according to the model control.

regenerative resistor. The compact system is achieved by

The two-degrees-of-freedom model adaptive control the reduced option installation space.
enables to set the response for command and disturbance

respectively.

Regenerative option

Adaptive filter Il The regenerative option is used when the built-in

regenerative resistor of the servo amplifier does not have

Adaptive filter Il is a function in which the servo amplifier sufficient regenerative capability. For 5 kW or larger servo
detects machine resonance for a predetermined period of amplifier, the brake unit is available when the regenerative
time and sets the filter characteristics automatically to option does not provide enough regenerative power.
suppress mechanical system vibration. Since the filter * Available as an option.

characteristics (frequency and depth) are set automatically,

it is not required to consider the resonance frequency of a Power regenerative common converter

mechanical system.

The power regenerative common converter is used when

Low-pass filter the regenerative option does not provide enough

regenerative power. The excessive regenerative energy is

The low-pass filter suppresses high-frequency resonance returned to the power supply, which contributes to
which occurs as servo system response is increased. The energy-conservation.
filter is enabled as default, and the set frequency is " Available as an option.

automatically adjusted.

* Available with 200 V 100 W to 22 kW and 400V 11 kW to 22 kW servo amplifiers.

Some functions may not be available depending on the models.
Refer to relevant Servo Amplifier Instruction Manual for details.
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Dynamic brake Alarm history

The dynamic brake is designed to stop the servo motor The last 16 alarms are recorded in the servo amplifier. The
immediately at an alarm occurrence, power failure, or alarms can be confirmed in list using MR Configurator2.
forced stop.

The dynamic brake is not for holding a shaft at a stop.

* The dynamic brake is built in the 7 kW or smaller servo amplifier.
* The external dynamic brake is required for the 11 kW or larger servo amplifier. X . .
Before starting actual operation, perform test operation to

make sure that the machine operates normally. The
following can be performed using MR Configurator2.
Close mounting is possible for 200 V 3.5 kW or smaller @ JOG operation
servo amplifier. Mounting space efficiency is significantly Speed control operation can be performed without the
improved. command from the controller.
* _Whgn the servo amplifiers are closely mounted, the operation environment condition [ Positioning operation
is different.
Positioning operation with position control can be
performed without the command from the controller.
@® Motor-less operation
Function assigned to each pin for digital input can be Without connecting the servo motor, output signals or
changed by setting parameters. status display can be provided in response to the input
" Available only with MR-J4-A. device as if the servo motor is actually running. This
operation can be used to check the sequence of a
@ Program operation
Function assigned to each pin for digital output can be Positioning operation can be performed in two or more
changed by setting parameters. operation patterns combined, without using the
controller.
® Output signal(DO) forced ot
Output signals can be switched on/off forcibly
Encoder output pulses can be outputted in the differential independently of the servo status. This function is used
line driver type as A/B/Z-phase pulse. Output pulse per for output signal wiring check, etc.

servo motor revolution can be set.
* MR-J4W3-B is not compatible with this function.

Monitoring (Status display)

Servo status such as regenerative load ratio, effective load
ratio, instantaneous torque, servo motor speed, or droop
pulses can be monitored on MR Configurator2. For
MR-J4-A, the status is also confirmed on the
seven-segment LED display.

Analog monitor output

Servo status such as torque, servo motor speed, and

droop pulses is outputted in terms of voltage in real time.
* MR-J4W2-B/MR-J4-W3-B is not compatible with this function.

Some functions may not be available depending on the models.
Refer to relevant Servo Amplifier Instruction Manual for details.




A wide-ranging lineup to meet virtually every drive control need

The new MR-J4 series lineup includes

servo amplifiers and servo motors to meet virtually

every production need — because every production site is different,

with unique problems that require unique and

innovative solutions.

MR-J4-B(-R])

2-axis and 3-axis types
are available for your system.

servo amplifier, a complete
synchronous system can be

Servo amplifier

optical communication. Servo

are utilized to the fullest when
MR-J4-B(-RJ) is used combined
with the servo system controller.

HProduct lines

SSCNET IlI/H compatible, CC-Link IE Field Network interface with Motion compatible, and general-purpose
interface compatible products are available.

1-phase 100 V AC O (Released in the future)

With the SSCNET IlI/H compatible

configured using high-speed serial

system performance and functions

Power supply Command interface Fully closed loop control*?

MR-J4W2-B

The SSCNET IlI/H compatible
2-axis servo amplifier drives two
servo motors, enabling
energy-conservative, less-wiring,
compact machine at lower cost.

Compatible servo motor
Lincar?

O (Released in the future) O (Released in the future) O (Released in the future)

MR-J4-B(-RJ)"! 3-phase 200 V AC ) ) ) )
3-phase 400 V AC SSCNET Ili/H ° ) e+ =

MR-J4W2-B 3-phase 200 V AC 2-axis [ ] [ ] [ ] [ ]

MR-J4W3-B 3-phase 200 V AC 3-axis = (] ([ ] (]
3-phase 200 V AC [ ] -

CC-Link IE Field Network -
with Motion —

MR-J4-B-RJ010 +

MR-J3-T10 3-phase 400 V AC

O (Released in the future) — —

O (Released in the future)

1-phase 100 V AC
3-phase 200 V AC General-purpose pulse train/ °
analog voltage

3-phase 400 V AC [ ]

MR-J4-A(-RJ)"!

O (Released in the future) O (Released in the future) O (Released in the future)

[ [ ] [
. [ —
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MR-J4W3-B

The SSCNET III/H

MR-J4-B-RJ010
+MRJ3-T10

MR-J4-A(-RJ)

The general-purpose interface

compatible 3-axis servo The CC-Link IE Field Network compatible servo amplifier
amplifier drives three servo interface servo amplifier with enables position control by
motors, enabling Motion is compatible with the pulse train command and
energy-conservative, Motion control in the speed/torque control by analog
less-wiring, compact Ethernet-based open network. voltage command.

machine at lower cost. The maximum command pulse

frequency is 4 Mpulses/s.

*1. MR-J4-B-RJ/A-RJ servo amplifier is compatible with two-wire and four-wire type serial, and pulse train interface (A/B/Z-phase differential output type) linear encoders.

*2. MR-J4-B/A servo amplifier is compatible only with two-wire type serial linear encoder. For four-wire type serial and pulse train interface (A/B/Z-phase differential output type) linear encoders, MR-J4-B-RJ/A-RJ servo amplifier is
available.

*3. MR-J4-BJ/A servo amplifier is compatible only with two-wire type and four-wire type serial linear encoders. For pulse train interface (A/B/Z-phase differential output type) linear encoder, MR-J4-B-RJ/A-RJ servo amplifier is available.

*4. Available only in some models. *5. Il will be released in the future.

Capacity*®
0.1 10 0.4 kW

"~ 011022 kW

0.6 to 22 kW
0.2 to 1 kW
0.2 10 0.4 kW

0.1t07 kW 11 to 22 kW
0.6 to 22 kW

0.1t0 0.4 kW

0.1 10 22 KW
0.6 10 22 kW
0.1 kW 1 kW 10 kKW 100 KW




High-speed, high-torque servo motors for fast, precise machine operation

Rotary servo motor

H G Series

HG-KR/ HG-MR Series

Rated speed: 3000 r/min [High speed] [High torque]
Maximum Speed: 6000 r/min Comparison with motors with max. speed of 4500 r/min s For HG-KR43 Mtaximum
orque
Maximum torque is 350%* of the rated o [ 6000 Shotter positioning €T Shorturatioh running g™ 350°/.oi
. . . . E time 5 ; N
torque, and high torque is achieved during 3 /A W . és i :
3
high-speed. * Available only in HG-KR. 4 :gz |
\ ! Continuous running range |
0 “ Tll’\ne 0 1000 2000 3000 4600 5600 6000
Speed r/min

HG-SR Series

This medium capacity, medium inertia
servo motor enables stable operation.
The industry's shortest length is achieved
by optimizing the structural design.

HG-RR series

This medium capacity, ultra-low inertia
servo motor is perfect for high-throughput
operations.

HG-J R Series

This medium/large capacity, low inertia
servo motor is suitable for high-throughput
and high-acceleration/deceleration
operations.

HG-UR series

This medium capacity, flat type servo
motor is well suited for situations where
the installation space is limited.
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I Product Lines

Wide range of series and capacities are available.

HG-KR series |Low inertia 200 VAC
HG-MR series |Ulira-low inertia [ AVN-Xo] :
200 V AC 3
HG-SR series |Medium inertia : :
400 VAC : :
200 V AC
HG-JR series |Low inertia :
400 VAC ;
HG SERYNECEREE 200 V AC

HG-UR series |Flat type 200 VAC :
0.1 kW kW 10 kW 100 kW

I Equipped with High-resolution Absolute Position Encoder

Servo motors are equipped with a high-resolution absolute position encoder of 4,194,304 pulses/rev (22-bit) as standard. Positioning accuracy is increased.

I Improved Environmental Safety I Reduced Torque Ripple during Conduction

HG-KR/HG-MR/HG-RR/HG-UR
and HG-SR/HG-JR are rated

IP65 and IP67", respectively. 2
*1. 22 kW of HG-JR series is rated IP44.

By optimizing the combination of the number of motor poles and the
number of slots, torque ripple during conduction is greatly reduced.
Smooth constant-velocity operation of machine is achieved.

*2. The shaft-through portion is excluded. MTorque ripple  [Prior model (HF-KP series)]
I Cable Leading Direction . N
Y, ~ \ValRY
The power cable. the encoder Selectable mounting direction
’ v
: (As compared to
cable, and the electromagnetic [New model (HG-KR series)] he prior series)
brake cable are led out to either in R N R B “
direction of or in opposite direction
of the load side, depending on the »
hvd
selected cables. (HG-KR and In direction In opposite [
: of load side direction of L

HG-MR series) load side ~Ford00 W
I Application Examples
For various applications of every kinds of machine.

Semiconductor/LCD/photovoltaic Mounters/bonders X-Y tables Robots

manufacturing systems

< >
W &
Loaders/unloaders, feeders Food processing machines Food packaging machines Press machines

and sliders (filing machine, mixer, measunng machine, etc.)




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

Linear servo motor

LM Series

I Sophisticated Performance

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

@ Maximum thrust range: 150 N to 18000 N
Small size and high thrust are achieved by increasing the
winding density and by optimizing core and magnet
geometries using electromagnetic field analysis.

@ Four series are available: core, liquid-cooling core, magnetic
attraction counter-force core, and coreless types.

@ The linear servo motors are compatible with a variety of serial
interface linear encoders including A/B/Z-phase differential
output type linear encoders*. The linear encoder resolution

ranges from 0.005 pym and up.

* A/B/Z-phase differential output type linear encoder is compatible with
MR-J4-B-RJ/A-RJ servo amplifier.

@ High-performance systems such as high-accuracy tandem
synchronous control are achieved using MR-J4 series servo
amplifier and an SSCNET llI/H compatible Motion controller.

I Achieving High-performance Machine

For higher machine performance

@ Improved productivity due to high-speed driving part.
@ High-accuracy positioning by fully closed loop control system.

For easier use

@ The linear servo motor enables simple and compact
machine with high rigidity.
@ Smooth operation and clean system are achieved.

For flexible machine configurations

@ Multi-head and tandem systems are easily configured.
@ The linear servo motor is suitable for long-stroke applications.

[Offers more advantage than conventional ball
screw driving systems]
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I Product Lines

Four series are available depending on applications.

A
Thrust

Core type (natural/liquid cooling)

LM-F series
Maximum speed: 2 m/s Press feeders
Rated thrust: 300 N to 3000 N (natural cooling)

600 N to 6000 N (liquid cooling)

Max. thrust: 1800 N to 18000 N (natural/liquid cooling)
Compact core type linear servo motor.
The integrated liquid-cooling system NC machine
doubles the continuous tools
thrust.

Material
handlings
LCD assembly 3
Coreless type systems t

L M' U 2 series
Maximum speed: 2 m/s
Rated thrust: 50 N to 800 N
Max. thrust: 150 N to 3200 N

Core type with magnetic
attraction counter-force

LM-K2 series

Maximum speed: 2 m/s

re t
No cogging, small speed fluctuation. E’RA)T;.I:; series® ONRUPIO)  Rated thrust: 120 N'to 2400 N
No magnetic attraction force, longer ) mounting Max. thrust: 300 N to 6000 N
Jife of the linear guides. Maximum speed: 3 m/s systems Longer life of the linear guides
Screen printing Rated thrust: 70 N to 960 N due to the magnetic attraction
s'ystems . 3 Max. thrust: 175 N to 2400 N counter-force structure.
Scannlngtexposure =" - Core type suitable for space-saving, Low audible noise.
SySiems i * high speed and high acceleration/
: deceleration.
<« Feed speed-oriented Positioning-oriented B>

I Application Examples

Optimum for a direct acting system which requires a high speed and high accuracy. Easily achieve a tandem configuration or
multi-head configuration.

Tandem configuration - Multi-head configuration

~ The linear servo motors configured in Multi-head systems enable control of two
tandem are suitable for large systems that motor coils independently, thereby
require highly accurate synchronous simplifying machine mechanisms. This
operation between two axes. system is suitable for machines that
require short tact time.
Machine tools XYZ stage Semiconductor/LCD manufacturing systems Screen printing systems and large LCD coaters

Electrical parts assembling/manufacturing systems

S %

/ e, /

Material handling systems Multi-head material handling between machines




Compact and robust direct drive motors for high-accuracy applications

Direct drive motor

TM-RFM

Series

I Sophisticated Performance

High performance due to the latest technologies

Our latest magnetic design and winding technologies enable
high torque density. In addition, extremely smooth rotation is
achieved by minimizing torque ripple.

20-bit high-resolution absolute position encoder

The servo motor is equipped with 20-bit high-resolution
absolute position encoder (1,048,576 pulses/rev) as standard.
High-accuracy machine is achieved.

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: 220 mm to 104 mm

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

I Achieving High-performance Machine

For higher machine performance

@ Suitable for low-speed and high-torque operations.
@ High-accuracy positioning is achieved because the motor is
directly connected to the driving part.

For easier use

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

@ Less components are required for the system.

For flexible machine configurations

@ Simple, compact, and rigid machine is achieved.

@ Machine stability is enhanced due to the low-profile design
and a low center of gravity.

@ The motor has an inner rotor with hollow shaft that allows
cables and pipes to pass through.

[No transmission mechanism contributing to no warp or distortion.]

>

Conventional motor +
transmission mechanism

(gear, belt, etc.)

Direct drive motor

A
E—
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I Product Lines

12 models with 4 different diameters are available.

. M
g;gﬁ,‘;?éfr Torque output range

210 6 N-m | —

2130 mm 6to 18 N'm W Rated torque

: WMaximum torque |

6t0 18 N°-m
0180 mm
12 to 72 N°'m
0230 mm
40 to 240 N'm

0330 mm

1N'm 10 N'm 100 N*m 1000 N*m

TM-RFM

I Application Examples

Suitable for low speed and high torque applications.

Index table for machine tools Rotary axis for material handling robots Painting and vapor deposition systems

LCD/semiconductor spin-type LCD/semiconductor testing systems
cleaning systems (XY6 tables)

Material handling/
loader part

gl i)
-8 \-‘-:A.
AC\




MOthIl Controller SSCNET IllI/H compatible SSCNET IlI/H compatible

Motion controller Stand-Alone Motion controller

Q173DSCPU Q170MSCPU
Q172DSCPU Q170MSCPU-S1

@Achieves the high-speed operation @ Integrates a power supply, a PLC,
cycle of 0.22 ms/4 axes and a Motion controller

@®Q173DSCPU controls up to 32 @Equipped with an incremental
axes. (up to 96 axes by use of three synchronous encoder interface and
modules of Q173DSCPU) the mark detection function

@ Supports the safety observation @Supports the vision system
function and vision system

I Features of Motion Controller

The Motion controller is a CPU module used with PLC CPU for Motion control.

@Using Motion SFC program, the Motion CPU separately operates the controls from the PLC CPU.

@CPU loads are distributed by sharing tasks between Motion CPU and PLC CPU for advanced Motion control.

@Advanced Motion control is achieved, such as position follow-up and tandem operation.

@High-speed input and output are possible with direct management of various modules, such as I/0, analog, and high-speed
counter.

PLC CPU Motion CPU
Sequence program

20000

Execute Motion dedicated SSCNET IIiH

{ B - [K10 : Real]
Motion SFC program Startprogram | gy ctions, such as Start of 1ING-2 (Vector speed) Servo motor
start request instruction No. specification | ysvion sEG Axis start
» L Movement amount 10000 PLS 10000 e
I Target CPU (No.2) specification o Axis 2
L Movement amount 20000 PLS
Vector speed 30000 PLS/s
MO

Data exchange through
i i G101 "
DPSFCS H3E1 K10 Multiple CPU high speed 001 * 42002 /5t et o e 10000 Axis 1
Command g lransmission area, etc.
execution RST MO -

instruction

A\

[G200]
SETNI12000 //Axis starts synchronous control
SETM12001 // Axis2 starts synchronous control
M10830 * M10881 / Executing synchronous control

T g:r:re\mfo‘g Input asis module I Input axis module
_ " omman omman
EKZVDF| + Command generation axis] et qesommand XS P S

Axis 1
Speed 10000 PLS/s (Cluteh) (Clutch)

Output axis Output axis
module mod

END ule

(Cam) (Cam)

Comparison with QD77MS: Ml Superior M Equivalent | Others
Q173DSCPU Q172DSCPU ‘ Q170MSCPU-S1 Q170MSCPU

Number of
Up to 32 axes Up to 16 axes
Programming )
Control Position control Speed control Torque control Tightening & press-fit control Synchronous control
et Advanced synchronous control

Positioning Linear interpolation Circular interpolation Trajectory control Helical interpolation Position follow-up control §Speed control with fixed position stop
ool High-speed oscillation control §Speed/position switching control

. Forced stop Hardware stroke limit Software stroke limit | Absolute position system | Amplifier-less operation | Unlimited length feed
Sub function

Optional data monitor Mark detection ROM operation M-code output Error history Digital oscilloscope
Safety observation* Vision system connection | Software security key Cam auto-generation High-speed reading Limit switch output

* Available only with Q173DSCPU/Q172DSCPU.




Man, machine, environment 2

PR

Man Machine Environment ‘ in perfect harmony MELSER'/O']4

Simple Motion module

SSCNET IlI/H compatible SSCNET III/H compatible
Simple Motion module Simple Motion module

QD77MS16 LD77MS16
QD77TMS4 LD77MS4
QD77TMS2 LD77MS2

CC-Link IE Field Network
Simple Motion module

QD77GF16

Our extensive product line includes various Simple Motion modules
such as SSCNET IlI/H compatible QD77MS and LD77MS, and CC-Link
IE Field Network compatible QD77GF.

I Features of Simple Motion Module

The Simple Motion module is an intelligent function module which performs positioning control by following the instructions of PLC

CPU.

@The positioning functions are used exactly in the same manner as those of the Positioning module.

@Linear interpolation control and other controls can be achieved easily just by writing positioning data to the buffer memory with
sequence programs.

@Positioning/synchronous/cam controls are performed with simple parameter setting and a start from a sequence program.
@ Supports only GX Works2 as engineering software.

PLC CPU Simple Motion module
SSCNET IlIH or
Sequence program A #1 Positoning Data o2 CC-Link IE Field
Positioning data No.1 Writing data to the No} }Coﬂmlsyslsm; ; ; ; ; = Xis »
'ositionin iata No. 1 [ 1:CONT 08h: INC Linear 2| Axis #2 0: 1000 0:1000 100000.0 ym | 20000.00 mm/min
9 buffer memory 2 [oew [oo e Lrsrz nas 52— 1005 Tor10m—[oweoym | soowcormmimr 200,000
MO  DXOC DXOD
uor _ Auis #2 Posiloning Data
‘[MOVF’ K1 Gis00 ]* Reading data from | SaT opersion patem | onorsysen | T I Yo Postorn it |_Gommand speea 100,000
BUSY BUSY the buffer memory 1 [ [ | 200000.0 um | 0,00 mimimin 4
—— =l [ [ [ [ 2000000 ym | 000 mrrin
4| SET Y10 |H § .
] Output signal ON/OFF Axis 1
—
{ Rt w0 N— 100,000
Program start T Reference to input signal

Start device reset

M1 DXOE

uo\
}—/‘/’/—‘:MOVP 4 Gaeszo

’

Synchronous/cam controls

BUSY

Axis-3 synchronous
control start

Input axis module
(Command

generation axis) ===

(Clutch)

poadg

Output axis Cam axis length per cycle
module

(Cam)

QD77MS16 QD77MS4 QD77MS2

LD77MS16

LD77MS4

LD77MS2 QD77GF16

Number of
control axes

cycle 0.88/1.77 ms
Program
language

Up to 16 axes Up to 4 axes Up to 2 axes

Up to 16 axes

0.88/1.77 ms

Position control Speed control*! Torque control*? Tightening & press-fit control*2

Up to 4 axes Up to 2 axes

Up to 16 axes

mests Synchronous control
Positioning
control

Speed/position switching control (INC) § Position/speed switching control

Hardware stroke limit Software stroke limit | Absolute position system | Amplifier-less operation | Unlimited length feed
Optional data monitor*? Mark detection Flash ROM backup M-code output Error history
Cam auto-generation

Linear interpolation Circular interpolation Trajectory control Speediposition switching control (ABS)

0.88/1.77/3.55 ms

Digital oscilloscope

*1. The QD77GF can perform only speed control with position loop.
*2. Available only with QD77MS/LD77MS.




I Positioning Module

The Positioning module is an intelligent function module which performs positioning control easily by following the
instructions of PLC CPU. The Positioning module is compatible with the general-purpose pulse train as the command I/F and

is used with MR-J4-A.

Pulse train compatible
MELSEC-Q series

QD75P4N, QD75D4N
QD75P2N, QD75D2N
QD75P1IN, QD75D1IN

» Maximum number of controlled axes:

4 axes (QD75P4N), 2 axes (QD75P2N), 1 axis (QD75P1N),
4 axes (QD75D4N), 2 axes (QD75D2N), and 1 axis (QD75D1N)

+ Open-collector type or differential line driver type is selectable for

pulse train output

+ Equipped with various positioning functions, such as circular

interpolation and the target position change function

Pulse train compatible
MELSEC-L series

LD75P4, LD75D4
LD75P2, LD75D2
LD75P1, LD75D1

« Maximum number of controlled axes:

4 axes (LD75P4), 2 axes (LD75P2), 1 axis (LD75P1),
4 axes (LD75D4), 2 axes (LD75D2), and 1 axis (LD75D1)

+ Open-collector type or differential line driver type is selectable for

pulse train output

+ Equipped with various positioning functions, such as circular

interpolation and the target position change function

Pulse train compatible
MELSEC-Q series

QD70PS8, QD70D8
QD70P4, QD70D4

« Maximum number of controlled axes:

8 axes (QD70P8), 4 axes (QD70P4), 8 axes (QD70D8),
and 4 axes (QD70D4)

+ Open-collector type or differential line driver type is selectable for

pulse train output

+ Connectable to a stepping motor
+ For high-speed startup machine, not requiring complex functions

Pulse train compatible
MELSEC-L series

L02SCPU, L02CPU
L02CPU-P, LO6CPU
L26CPU, L26CPU-BT
L26CPU-PBT

« Controls up to 2 axes
« Supports S-curve acceleration/deceleration
+ Equipped with various functions as standard, such as positioning,

high-speed counter, pulse catch, interrupt input, and general
input/output functions

Pulse train compatible

| MELSEC-F series

1 FXon-20GM
FXon-10GM

1
|y

4
4

» Maximum number of controlled axes:

2 axes (FXon-20GM), 1 axis (FXon-10GM)

+ Equipped with various positioning operation modes

Pulse train compatible
_ # MELSEC-F series

. FX3u(c) series

« Controls up to 3 axes
» Programmable controller equipped with the built-in positioning

function



C Controller/Personal Computer Embedded Type
Servo System Controller

C Controller Interface Module

Q173SCCF

Connected directly to a C Controller

through PCI Express®, this module

is used for controlling MR-J4_-B,

through a user program.

@®High-speed access and
interrupt detection are
achieved with PCI Express®.

@Event-driven method programs,
which use interrupts, are
possible.

SSCNET IlI/H compatible
Position Board

MR-MC210
MR-MC211

Connected to a personal computer
through PCI bus, this board type
controller is used for controlling
MR-J4_-B, through a user program.
@Event-driven method programs,
