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® Safety Instructions @

Please read the instructions carefully before using the equipment.

To use the equipment correctly, do not attempt to install, operate, maintain, or inspect the equipment until
you have read through this Instruction Manual, Installation guide, and appended documents carefully. Do not
use the equipment until you have a full knowledge of the equipment, safety information and instructions.

In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

A WARN I N G Indicates that incorrect handling may cause hazardous conditions,

resulting in death or severe injury.

c CAUTION Indicates that incorrect handling may cause hazardous conditions,

resulting in medium or slight injury to personnel or may cause physical
damage.

Note that the ACAUTION level may lead to a serious consequence depending on conditions.

Please follow the instructions of both levels because they are important to personnel safety.
What must not be done and what must be done are indicated by the following diagrammatic symbols.

® Indicates what must not be done. For example, "No Fire" is indicated by @ .

‘ Indicates what must be done. For example, grounding is indicated by g .

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so
on are classified into "POINT".
After reading this Instruction Manual, keep it accessible to the operator.



1. To prevent electric shock, note the following

/N\ WARNING

@Before wiring, turn off the power and wait for 20 minutes or more until the charge lamp turns off. Then,
confirm that the voltage between L+ and L- is safe with a voltage tester or others. Otherwise, an electric
shock may occur. In addition, when confirming whether the charge lamp is off or not, be sure to look at
the lamp from the front of the converter unit.

@ Ground the converter unit, drive unit, and servo motor securely.

@ Any person who is involved in wiring and inspection should be fully competent to do the work.

@ Do not attempt to wire the converter unit, drive unit, and servo motor until they have been installed.
Otherwise, it may cause an electric shock.

@ Do not operate switches with wet hands. Otherwise, it may cause an electric shock.

@ The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it may cause an electric
shock.

@During power-on or operation, do not open the front cover of the converter unit and the drive unit.
Otherwise, it may cause an electric shock.

@Do not operate the converter unit and the drive unit with the front cover removed. High-voltage terminals
and charging area are exposed and you may get an electric shock.

@ Except for wiring or periodic inspection, do not remove the front cover of the converter unit and the drive
unit even if the power is off. The converter unit and the drive unit are charged, and you may get an
electric shock.

@To prevent an electric shock, be sure to connect the protective earth (PE) terminal (marked @) of the
converter unit and the drive unit to the protective earth (PE) of the cabinet.

@ To avoid an electric shock, insulate the connections of the power supply terminals.

2. To prevent fire, note the following

/\ CAUTION

@ Install the converter unit, the drive unit, the servo motor, and the regenerative resistor on incombustible
material. Installing them directly or close to combustibles will lead to smoke or a fire.

@Be sure to connect a magnetic contactor between the power supply and the main circuit power supply
(L1/L2/L3) of the converter unit, in order to configure a circuit that shuts off the power supply by the
magnetic contactor. If the magnetic contactor is not connected, a continuous flow of a large current may
cause smoke or a fire when the converter unit or the drive unit malfunctions.

@Be sure to connect a magnetic contactor for each converter unit between the power supply and the main
circuit power supply (L1/L2/L3) of the converter unit, in order to configure a circuit that shuts off the
power supply by the magnetic contactor. If a molded-case circuit breaker or fuse is not connected, a
continuous flow of a large current may cause smoke or a fire when the converter unit malfunctions.

@ When using the regenerative resistor, shut the power off with an alarm signal. Otherwise, a regenerative
transistor malfunction or the like may overheat the regenerative resistor, causing smoke or a fire.

@ Provide adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the converter unit, the drive unit, and the servo motor.

3. To prevent injury, note the following

/\ CAUTION

@ Only the power/signal specified in the Instruction Manual should be applied to each terminal. Otherwise,
it may cause an electric shock, fire, injury, etc.

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc., may occur.

@Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc., may occur.

@ The heat sink of the converter unit and drive unit, the regenerative resistor, the servo motor, etc. may be
hot while power is on and for some time after power-off. Take safety measures such as providing covers
to avoid accidentally touching them by hands and parts such as cables.




4. Additional instructions

The following instructions should also be fully noted. Incorrect handling may cause a malfunction, injury,
electric shock, fire, etc.

(1) Transportation and installation

/\ CAUTION

@ Transport the products correctly according to their mass.

@ Use the eyebolts of the converter unit and of the drive unit only for transporting. Do not use the eyebolts
for transporting with the converter unit and the drive unit mounted on a machine.

@ Do not overtighten the eyebolts of the converter unit and of the drive unit. Tightening too hard may
damage the tap.

@ Stacking in excess of the specified number of product packages is not allowed.

@ Do not hold the front cover, cables, or connectors when carrying the converter unit and drive unit.
Otherwise, it may drop.

@ Install the converter unit, the drive unit, and the servo motor in a load-bearing place in accordance with
the Instruction Manual.

@Do not get on or put heavy load on the product. Otherwise, it may cause injury.

@ The equipment must be installed in the specified direction.

@ Maintain specified clearances between the converter unit/drive unit and the inner surfaces of a control
cabinet or other equipment.

@ Do not install or operate the converter unit, the drive unit, and the servo motor which have been
damaged or have any parts missing.

@Do not block the intake and exhaust areas of the converter unit and the drive unit. Otherwise, it may
cause a malfunction.

@Do not drop or apply heavy impact on the converter units, the drive units, and the servo motors.
Otherwise, it may cause injury, malfunction, etc.

@ Do not strike the connector. Otherwise, it may cause a connection failure, malfunction, etc.

@\When you keep or use the equipment, please fulfill the following environment.

ltem Environment
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)

Ambient Operation
humidity Storage

5 %RH to 90 %RH (non-condensing)

Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Contact your local sales office for the altitude for options.)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (X, Y, Z axes)

@ When the product has been stored for an extended period of time, contact your local sales office.

@ When handling the converter unit and the drive unit, be careful with the sharp edges of the converter unit
and drive unit.

@ The converter unit and the drive unit must be installed in a metal cabinet.

@When fumigants that contain halogen materials, such as fluorine, chlorine, bromine, and iodine, are used
for disinfecting and protecting wooden packaging from insects, they cause a malfunction when entering
our products. Please take necessary precautions to ensure that remaining materials from fumigant do not
enter our products, or treat packaging with methods other than fumigation, such as heat treatment.
Additionally, disinfect and protect wood from insects before packing the products.

@To prevent a fire or injury in case of an earthquake or other natural disasters, securely install, mount, and
wire the servo motor in accordance with the Instruction Manual.




(2) Wiring

/\ CAUTION

@ Wire the equipment correctly and securely. Otherwise, the servo motor may operate unexpectedly.

@ Make sure to connect the cables and connectors by using the fixing screws and the locking mechanism.
Otherwise, the cables and connectors may be disconnected during operation.

@Do not install a power capacitor, surge killer, or radio noise filter (optional FR-BIF(-H)) on the drive unit
output side.

@ To avoid a malfunction of the servo motor, connect the wires to the correct phase terminals (U/V/W) of
the drive unit and the servo motor.

@ Connect the drive unit power outputs (U/V/W) to the servo motor power inputs (U/V/W) directly. Do not
connect a magnetic contactor and others between them. Otherwise, it may cause a malfunction.

Drive unit Servo motor
U

@ The connection diagrams in this Instruction Manual are shown for sink interfaces, unless stated
otherwise.

@ Install the surge absorbing diode to the DC relay for control output signals in the converter unit and the
drive unit in the specified direction. Otherwise, the converter unit and the drive unit will malfunction and
will not output signals, disabling the emergency stop and other protective circuits.

Converter unit Converter unit
Drive unit Drive unit

24V DC 24V DC
DOCOM — DOCOM
N A
1%l <]
o Control output o Control output
signal |"_| signal
For sink output interface For source output interface

@When the wires are not tightened enough to the terminal block, the wires or terminal block may generate
heat because of the poor contact. Be sure to tighten the wires with specified torque.

@ Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the drive unit may cause a
malfunction.

@ To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 or EM1 when the
main circuit power is turned off.

@ To prevent malfunction, avoid bundling the power lines (input/output) of the converter unit and the signal
cables together or running them in parallel to each other. Separate the power lines from the signal
cables.

(3) Test run and adjustment

/\ CAUTION

@When executing a test run, follow the notice and procedures in this instruction manual. Otherwise, it may
cause a malfunction, damage to the machine, or injury.

@Before operation, check and adjust the parameter settings. Improper settings may cause some machines
to operate unexpectedly.




/\ CAUTION

@Never make a drastic adjustment or change to the parameter values as doing so will make the operation
unstable.
@ Do not get close to moving parts during the servo-on status.

(4) Usage

/\ CAUTION

@ For equipment in which the moving part of the machine may collide against the load side, install a limit
switch or stopper to the end of the moving part. The machine may be damaged due to a collision.

@ Do not disassemble, repair, or modify the product. Otherwise, it may cause an electric shock, fire, injury,
etc. Disassembled, repaired, and/or modified products are not covered under warranty.

@Before resetting an alarm, make sure that the run signal of the drive unit is off to prevent a sudden
restart. Otherwise, it may cause an accident.

@Use a noise filter, etc., to minimize the influence of electromagnetic interference. Electromagnetic
interference may affect the electronic equipment used near the converter unit and the drive unit.

@ Do not burn or destroy the converter unit and the drive unit. Doing so may generate a toxic gas.

@ Use the converter unit and the drive unit with the specified servo motor.

@ Correctly wire options and peripheral equipment, etc. in the correct combination. Otherwise, it may cause
an electric shock, fire, injury, etc.

@ The electromagnetic brake on the servo motor is designed to hold the motor shaft and should not be
used for ordinary braking.

@For such reasons as incorrect wiring, service life, and mechanical structure (e.g. where a ball screw and
the servo motor are coupled via a timing belt), the electromagnetic brake may not hold the motor shaft.
To ensure safety, install a stopper on the machine side.

@If the dynamic brake is activated at power-off, alarm occurrence, etc., do not rotate the servo motor by an
external force. Otherwise, it may cause a fire.

(5) Corrective actions

/\ CAUTION

@Ensure safety by confirming the power off, etc. before performing corrective actions. Otherwise, it may
cause an accident.

@If it is assumed that a power failure, machine stoppage, or product malfunction may result in a hazardous
situation, use a servo motor with an electromagnetic brake or provide an external brake system for
holding purpose to prevent such hazard.

@®\When an alarm occurs, eliminate its cause, ensure safety, and deactivate the alarm to restart operation.

@ |f the molded-case circuit breaker or fuse is activated, be sure to remove the cause and secure safety
before switching the power on. If necessary, replace the converter unit and drive unit, and recheck the
wiring. Otherwise, it may cause smoke, fire, or an electric shock.

@Provide an adequate protection to prevent unexpected restart after an instantaneous power failure.

@ To prevent an electric shock, injury, or fire from occurring after an earthquake or other natural disasters,
ensure safety by checking conditions, such as the installation, mounting, wiring, and equipment before
switching the power on.




/\ CAUTION

@ Configure an electromagnetic brake circuit which is interlocked with an external emergency stop switch.

Contacts must be opened when ALM Contacts must be opened with
(Malfunction) or MBR (Electromagnetic  the emergency stop switch.

brake interlock) turns off.
Servo motor \

RA

-_—
o 24V DC

Electromagnetic brake

(6) Maintenance, inspection and parts replacement

/\ CAUTION

@ Make sure that the emergency stop circuit operates properly such that an operation can be stopped
immediately and a power is shut off by the emergency stop switch.

@It is recommended that the converter unit and the drive unit be replaced every 10 years when it is used in
general environment.

@ \When using a converter unit or a drive unit whose power has not been turned on for a long time, contact
your local sales office.

(7) General instruction

@To illustrate details, the equipment in the diagrams of this Instruction Manual may have been drawn
without covers and safety guards. When the equipment is operated, the covers and safety guards must
be installed as specified. Operation must be performed in accordance with this Instruction Manual.




® DISPOSAL OF WASTE @

Please dispose a servo amplifier and other options according to your local laws and regulations.

A EEP-ROM life

The number of write times to the EEP-ROM, which stores parameter settings, etc., is limited to 100,000. If
the total number of the following operations exceeds 100,000, the converter unit and the drive unit may
malfunction when the EEP-ROM reaches the end of its useful life.

* Write to the EEP-ROM due to parameter setting changes

- Write to the EEP-ROM due to device changes

* Home position setting in the absolute position detection system (MR-J4-DU_A_(-RJ))

STO function of the drive unit

When using the STO function of the drive unit, refer to chapter 13 of "MR-J4-_A (-RJ) Servo Amplifier
Instruction Manual" or "MR-J4- B _(-RJ) Servo Amplifier Instruction Manual”.

For the MR-J3-D05 safety logic unit, refer to app. 5 of "MR-J4-_A (-RJ) Servo Amplifier Instruction Manual”
or "MR-J4-_B (-RJ) Servo Amplifier Instruction Manual".

Compliance with global standards

Refer to section 10.2 for the compliance with global standards.



«About the manual»

You must have this Instruction Manual and the following manuals to use this servo. Be sure to prepare all
the instruction manuals necessary to use the servo safely.

Power resistance regeneration converter units and resistance regeneration converter units are written as
converter units in this manual under certain circumstances, unless otherwise stated.

Relevant manuals

Manual name Manual No.

MELSERVO MR-J4-_A(-RJ) Servo Amplifier Instruction Manual (Note 1) SH(NA)030107ENG
MELSERVO MR-J4-_B(-RJ) Servo Amplifier Instruction Manual (Note 2) SH(NA)030106ENG
MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning Mode) (Note 4) SH(NA)030143ENG
MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Modbus RTU Protocol) (Note 5) SH(NA)030175ENG
MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting) SH(NA)030109ENG
MELSERVO Servo Motor Instruction Manual (Vol. 3) SH(NA)030113ENG
MELSERVO Linear Servo Motor Instruction Manual (Note 6) SH(NA)0O30110ENG
MELSERVO Linear Encoder Instruction Manual (Note 3) SH(NA)0O30111ENG
MELSERVO EMC Installation Guidelines IB(NA)67310ENG

MELSERVO MR-D30 Instruction Manual (Note 7) SH(NA)030132ENG

Note 1. Itis necessary for using an MR-J4-DU_A_(-RJ) drive unit.

. Itis necessary for using an MR-J4-DU_B_(-RJ) drive unit.

. Itis necessary for using the fully closed loop system.

. Itis necessary for using an MR-J4-DU_A_-RJ drive unit in the positioning mode.
. Itis necessary for using the Modbus RTU communication function.

. Itis necessary for using a linear servo motor.

. Itis necessary for using an MR-D30 functional safety unit.

N o g b~ 0N

This Instruction Manual does not describe the following items. The following are the same as those for
MR-J4-_(-RJ). For the details of the items, refer to each chapter/section indicated in the detailed
explanation field. "MR-J4-_B_" means "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual". "MR-J4-_A "
means "MR-J4- A (-RJ) Servo Amplifier Instruction Manual”.

Model Item Detailed explanation
MR-J4-DU_B_(-RJ) NORMAL GAIN ADJUSTMENT MR-J4-_B_ chapter 6
SPECIAL ADJUSTMENT FUNCTIONS (Note) | MR-J4-_B_ chapter 7
ABSOLUTE POSITION DETECTION MR-J4-_B_ chapter 12
SYSTEM
USING STO FUNCTION MR-J4-_B_ chapter 13
USING A LINEAR SERVO MOTOR MR-J4-_B_ chapter 14
FULLY CLOSED LOOP SYSTEM MR-J4-_B_ chapter 16
APPLICATION OF FUNCTIONS MR-J4- B_ chapter 17
MR-J4-DU_A_(-RJ) NORMAL GAIN ADJUSTMENT MR-J4-_A_chapter 6
SPECIAL ADJUSTMENT FUNCTIONS (Note) | MR-J4-_A_ chapter 7
ABSOLUTE POSITION DETECTION MR-J4-_A_chapter 12
SYSTEM
USING STO FUNCTION MR-J4-_A_ chapter 13
COMMUNICATION FUNCTION (MITSUBISHI | MR-J4-_A_ chapter 14
ELECTRIC GENERAL-PURPOSE AC
SERVO PROTOCOL)
FULLY CLOSED LOOP SYSTEM MR-J4-_A_ chapter 17

Note. Refer to chapter 9 in this Instruction Manual for the compatibility with the SEMI-F47 standard.



«Cables used for wiring»

Wires mentioned in this Instruction Manual are selected based on an ambient temperature of 40 °C.

«Contents of the package»

Unpack the converter unit and the drive unit, and check the rating plates to see if the units are as you
ordered.

(1) Power regeneration converter unit

Contents Quantity
Power regeneration converter unit 1
Eyebolt (for 55 kW or more) 2
Magnetic contactor wiring connector 1
MELSERVO-J4 Series Instructions and Cautions for Safe Use of AC Servos 1

(2) Resistance regeneration converter unit

Contents Quantity
Resistance regeneration converter unit 1
Eyebolt 2
Digital 1/0 connector 1
MELSERVO-J4 Series Instructions and Cautions for Safe Use of AC Servos 1

(3) Drive unit

Contents Quantity
Drive unit 1
Bus bar (for 30 kW or more) 2
Eyebolt (for 30 kW or more) 2
MELSERVO-J4 Series Instructions and Cautions for Safe Use of AC Servos 1




MEMO




CONTENTS

1. FUNCTIONS AND CONFIGURATION 1-11to0 1-28
PR RS T 9T o = o PSP 1-1
LIV |V [oTe (=T e (=Y T T o] o HS PO PPRPR 1-2

1.2.1 MR-CV_ power regeneration CONVEIMEr UNIt ..........cceiiiiiiiiiiiiiiiee e 1-2
1.2.2 MR-CR_ resistance regeneration converter Unit.............ccccooiiiiiiiiiiiie e 1-3
2R T B 41V U o OSSPSR 1-4
1.3 Combinations of converter units, drive units and SErvo Motors..........cccccceecceeeeiiiee e 1-5
1.3.1 Combinations of the power regeneration converter unit and drive unit ..............ccccccooviininneen. 1-5
1.3.2 Combinations of the resistance regeneration converter unit and drive unit..................cccevee. 1-11
1.3.3 Combinations of drive unit and SErVO MOLOIS ..........ccoiiiiiiiiiiiiie e 1-12
1.4 Standard SPECIfiCAtIONS .........ooi e 1-13
1.4.1 MR-CV_ power regeneration CONVEEr UNIt ...........cooiiiiiiiiiiiiiieie e e eecciireeee e e e e e e e e e e e e e e 1-13
1.4.2 MR-CR_ resistance regeneration CONVErter UNit.............cccueveiiiiiieiniiieeeniiee e 1-15
T.4.3 DIVE UNIE ..oeiiiieieie ettt e e e ettt e e e et e e e e sba e e e e sbbeeaesabbaeeeeanbaesantaeeessnsaneaens 1-16
LT U] ed 1o ) o N T SRR 1-24
1.6 Configuration including peripheral €qUIPMENT .........cccuiiiiiiiiie e e 1-25
1.6.1 MR-CV_ power regeneration converter Unit .............cccooiiiiiiiiiiiie e 1-25
1.6.2 MR-CR_ resistance regeneration CoOnverter Unit..............ccccuuviiiieeiiiiiiiiieeieee e 1-27

2. INSTALLATION 2-1t02-8

2.1 Installation direction and ClEAraNCES. ..........coii it e e e e e e s eenaeeeeaaee s 2-2
2.1.1 When using MR-CV__ power regeneration Converter Unit ............coccveeeiiiieeeiiieeeesieee e siiiee e 2-2
2.1.2 When using MR-CR_ resistance regeneration converter unit ............ccoccceeiiiieeiiiiieeeiiieee s 2-5

2.2 Keeping out of foreign mMaterialS ...........ooeiiiiiiiiii e 2-6

2.3 INSPECHON HBMIS ... 2-6

2.4 Parts having SEIVICE lIfe .......coiuiiiiiiiie e 2-7

2.5 Restrictions when using this product at altitude exceeding 1000 m and up to 2000 m

ADOVE SO IBVEL ...ttt e e e e e e e e e e e e re e e e e e e e e e nnnee 2-8

3. MR-CV_ POWER REGENERATION CONVERTER UNIT 3-11to 3-82
1 70t I oV Tox 1 o] T o] (oYl [ Qo [ = To | =10  FO P PPPPPR 3-2
3.2 Structure (parts iIdentifiCation).............oiiiiii it ee e 3-4
KR ST g F= 1 =T oo AT o o PR 3-7

3.3.1 Connection example of POWET CIFCUIL............uuiiiiiiiiiiiiee e 3-8
3.3.2 Explanation of power SUPPIY SYSIEM.......ccooiiiiiiiiiee e 3-34
3.3.3 Connectors and Pin @SSIGNMENT.........ooi it e e s e e e snbeeeeeanes 3-41
3.3.4 Signal (device) explanations .............coiiiiiiiiiiiiiiiee e e 3-45
3.3.5 Alarm occurrence timing Chart ......... .o e 3-46
3.3.6 Forced stop in the power regeneration converter Unit ............cccooiieeiiiiiiiii e 3-55
K A ] (=1 0 = o= TSRS 3-59
KR 2R T €1 o 10 [T 1o USRS 3-61

K ] o= 4 (1] DRSPS PPTROUPPP 3-62
3.4.1 Switching power on for the first ime ..........cccovviiiii i 3-63
S =14 (U] o BSOSO PP 3-66
3.4.3 Switch setting and operation section of power regeneration converter unit ...................c........ 3-67

KT O - = T (=Y 11 1 PSPPSR 3-71



3.5.1 Overload protection CharaCteriStiCS.........coooiiiiiiiii e 3-71

3.5.2 Power supply capacity and generated l0SS.........coooouiiiiiiiiaiii e 3-74
3.5.3 Inrush currents at power-on of the main circuit and control circuit power supplies .................. 3-77
3.6 Disabling the protection coordination mode (stand-alone drive) ..........ccccooiiiiiiiiiinie e 3-78
KTt B 0L I o - T SRR 3-79

B ST 0L I o - T SR 3-81

4. MR-CR_ RESISTANCE REGENERATION CONVERTER UNIT 4- 1 to 4-66
2 300 I VT g T o] o o] (o Tex 1q [ =T | =T o 4 RSP PPRPT 4-2
S 1 U o1 11 ] =SOSR 4-6
4.2.1 Parts identifiCation ..o 4-6
4.2.2 Opening and closing of the terminal bIOCK COVET ...........ccoiiiiiiiiiiiee e 4-7
G IS T e o b= E- 3= Ta o IV T4 o Vo T USRS 4-11
4.3.1 INpUt POWET SUPPIY CIFCUIL.....eeiiiieeiiiiiiiiee et e e re e e e e e s e e ae e e e e e sensnreees 4-12
4.3.2 Explanation of power SUPPIY SYSTEM.........ooiiiiiiiii it e e e seaee e 4-23
4.3.3 Connectors and pin @SSIGNMENT..........oiiiiiii e e e e e n 4-28
4.3.4 Signal (device) explanations ...........ccuuiiiiiii i 4-29
4.3.5 Alarm occurrence timing Chart ........ ..o i e 4-30
4.3.6 Forced stop in the resistance regeneration converter unit.............cocccceiii e, 4-38
4.3.7 INTEITACES. ...ttt e 4-42
G TS I €1 011 ] o [ T S 4-44
S =T U] o USRS 4-45
4.4.1 Switching power on for the firSt tiMe ..........oiiiiiiii e 4-46
S v 1 ¢ (U o TP PPN 4-51
4.4.3 Display and operation section of the resistance regeneration converter unit........................... 4-52
4.5 PAramMELEIS ....cooiiieieiie ittt e st anreennee e 4-59
4.5.1 Parameter liSt ... ... e e e e e e e e e reer e e e e e e e e ann 4-59
4.5.2 Detailed list Of parameters ... ... s 4-60
4.6 CharaCteriStICS ....ociuriiiiiie ittt b et e e 4-62
4.6.1 Overload protection characteristiCs..............ooiiiiiiiiiiiiiii e 4-62
4.6.2 Power supply capacity and generated l0SS..........cooviiiiiiiiiiiee e 4-63
4.6.3 Inrush currents at power-on of main circuit/control CirCuit................ccccoviiiiiii i 4-65
5. MR-J4-DU_(-RJ) DRIVE UNIT 5-11to0 5-44
5.1 Structure (Parts identifiCation) ............oo i 5-1
5.1.1 MR-JA-DU_B_(-RU) ittt ettt b e b s 5-2
5.1.2 MRJA-DU_A _(-RU) ettt ettt ettt e et e e et e e ea e e e eae e e eneeeeneeenneeenneean 5-9
SIS T aF= 1 =T o Lo IRV o o PRSPPI 5-14
5.2.1 Signal @XPIanationsS .........coiiiiiiie et e e e 5-15
5.2.2 Connectors and Pin @SSIGNMENT.........coiuiiiiiiiiiei et e e abeeeeeane 5-16
TR T = = 1= (=] PR 5-18
5.3.1 MR-J4-DU_B_(-RU) ..ttt ettt ettt b e st b e s ne e 5-18
5.3.2 MR-JA-DU_A_(-RU) ettt ettt ettt e et e ent e e e ae e e nte e e aae e e eneeeneeenes 5-23
ST O g F- T = o1 (=4 ] 1 [ TR 5-24
St I I 4 V7= U o SOOI 5-24
5.4.2 Dynamic brake characteristiCs ............cuiiiiiiiii i 5-27
5.4.3 Inrush currents at power-on of Control CirCUIt.............oociiiiiiii i 5-34
5.5 Mounting and removing MR-D30......c.cc it e e e e e e e e e e e e e aane 5-35
5.5.1 MR-J4-DU900B-RJ to MR-J4-DU22KB-RJ/MR-J4-DU900B4-RJ to MR-J4-DU22KB4-RJ....... 5-36



5.5.2 MR-J4-DU30K_-RJ to MR-J4-DU37K_-RJ/MR-J4-DU30K_4-RJ to MR-J4-DU55K_4-RJ....... 5-40

6. TROUBLESHOOTING 6- 1 to 6-16
6.1 MR-CV_ Power regeneration CONVErter UNIt............c.eeiiiiiiiiiiiiiiie e 6- 1
6.1.1 EXplanation for the lISTS .........cooi i e e e e e 6- 1
6.1.2 Alarm/Warning lST.......ooiuiii e et e e e e e e e e ae e nre e e e e neeas 6- 1
6.2 MR-CR_ Resistance regeneration converter Unit.............ccccooieiiiiiiiii e 6-2
6.2.1 EXplanation for the lISTS .........cooi i e e e e e e e 6- 2
6.2.2 Alarm/Warning lST.......oo it e e e e e e ae e e e e e neeas 6- 2
LSRG T I 4 V7= U o 1 USSR 6-3
6.3.1 EXplanation for the lISTS .........cooiiiiie e e e e 6-3

LR I N - o N 1 S PSSP 6-4
LR G T AT 14 o1 g To T 1 S USSP 6-14
7. DIMENSIONS 7-1t07-12
7.1 MR-CV_ Power regeneration CONVEEr UNIt............ooiiiiiiiiiiiiiiee e 7-1
7.1.1 MR-CV1IK(4)/MR-CVABK(4) . eeeeeeeee ettt ettt et e et e e aee e s te e e smeeeeneeeennseeeneeeaneeas 7-1
7.1.2 MR-CV30K(4)/MR-CV37K(4)/MR-CVASBK(4) ...coiueeiiitieeiiee ettt 7-2

A I /1 AT OSSR 7-3
7.1.4 MR-CV55KA/MR-CVTEKA ...ttt ettt et e e e e aee e snee e e snneenneean 7-4
7.2 MR-CR55K(4) Resistance regeneration converter Unit...........cccoooviiiiiiiiee i 7-5
4 0 1= 0 o OSSPSR 7-6
S T /1 O L = T SRR 7-6
7.3.2 MR-JA-DU_A_(-RU) ettt ettt b et e b e e 7-10

8. OPTIONS AND PERIPHERAL EQUIPMENT 8- 110 8-70
8.1 CabIe/CONNECION SELS ...ttt ettt et nere e 8-2
8.1.1 Combinations of Cable/CONNECION SELS .........cc.eiiiiiiiiee e 8-2
8.1.2 Protection coordination CabIe............oooo i 8-4
8.2 REGENEIAtIVE OPLION ... ittt e et e e e e e e st e e e e e e e e s seaabaeeeaeeeesantaraeaaaaeaean 8-6
8.2.1 Combination and regenerative POWET ............ceeeiiiuiieeiiiiie e ecieee et e e seee e e e e e enae e e e e nneeeeeennas 8-6
8.2.2 Selection of regenerative OPtION..........oocuiiii i 8-7
8.2.3 Parameter SEHNG ... e e e e e e e e e e rrraaaaeaaan 8-9
8.2.4 Connection of regenerative OPtION ...........oiiiiii i e 8-10
LIS T I 0 0 1= 0 T o 1SS 8-12
8.3 EXternal dynamiC Drake .........ccooiiiiiiiiiii et e e e a e e e e e e e e e e e e 8-13
8.3.1 Selection of external dynamiC Drake ............ccoiiiiiiiie i 8-14
8.3.2 CoNNECLION EXAMPIE .. ..ot e et 8-14

o TR T T {0 o1 o o3 0 = 1 o SRRSO 8-18
SR I I g ¢ 1= 7T o 1 TR 8-19
8.4 Selection eXample Of WIS ........ooi et a e snneee s 8-22
8.4.1 Connection of converter unit and drive UNit ............ccovoiiiiiiiii e 8-22
8.4.2 Connection of power regeneration converter unit and servo amplifier ...........ccccocooeeeiineenee 8-26
8.5 Molded-case circuit breakers, fuses, magnetic contactors..........ccoccveviiiiii i, 8-28
8.5.1 FOr main CirCuit POWET SUPPIY .. ..uvriiiiiieeiiiiitiie et e ettt e e e e e e e e e e e e e e e e e e e e e e e e snnraeeaaeeas 8-28
8.5.2 For control CirCUit POWET SUPPIY .....eeeeeieeiiiiiiiiieei ettt e e e e e e e e e e e e e sneaeeaee s 8-29
8.6 Power factor improving DC rEaCIOr.........ouuiiii e 8-32
8.7 A TBACKON ...ttt h et e bt et e bttt he e er e e e 8-33



8.8 Noise reduction tEChNIQUES..........oo i e 8-34

8.8.1 Noise reduction tECHNIQUES ..........uuuie e e e e e e aeaa s 8-34
8.8.2 Noise reduction teChNIQUES ...........eiiiiiiie e e e e e e e e 8-37
8.9 Earth-leakage CUrrent Dre@ker...........ooo i 8-38
8.9.1 SeleCtion METNOM. ......co i e e et e e e e e et e e e e 8-38
8.9.2 SeleCtion @XamMPIE ... ... .. e e e e e e e e e eeeaaeeas 8-40
8.10 EMC filter (reCoOMMENAEA).......cooiiiiiii ettt e e st e e anre e e snneeeas 8-41
8.10.1 Combinations with the converter UNit...............oooiii i 8-41
8.10.2 CoNNECHION €XAMPIE ......oiiiiiiieeei et e e e e e e e e e e e e e e e ee e e e e e e e e anneeeaaaeeas 8-42
e TRt O I =T T 1 S 8-43
8.11 FR-BUZ2-(H) Brake UNit.........ocueiiiiiiiiie ettt ettt e st e e e st e e e st e e e snsaeeesnneeeeannaeens 8-48
0t I I T 7= [ o o S 8-48
8.11.2 Brake unit parameter SettiNg .........coo i 8-49
8.11.3 Connection example of combination with FR-BR-(H) resistor unit ............ccccccoooiiviiiinnenee 8-49
8.11.4 Combination with MT-BR5-(H) resistor unit ... 8-54
8.11.5 CoNNECHON INSIIUCHIONS .....ceiiiieeieee e e e e e e e e e e e e e e e e sreeeeaaee s 8-62
LS G T SRS 8-63
8.11.7 Crimp terminals for L+ and L- terminals of TE2-1 of
resistance regeneration CONVErter UNit................ooiiiiiiiiiiiie e 8-64
S Tt I RS I 0 1= ] T o 1 R 8-65
8.12 MR-DCBAR _DUS DA ....eiiiiiiiiiie ettt ettt e e e st e e e st e e e snna e e e snnseeeesansseeesnneeens 8-67
S T 2 B = TS o =T ST PR PP 8-67
8.12.2 AdJUSTMENT DI ...t e et e e e e e e e e e e e e e e e eeeaae s 8-69
9. COMPLIANCE WITH SEMI-F47 STANDARD 9-1t09-4
(S T B o= 1= 10 1T (T 7= 1 ] o [ RPN 9-2
9.2 Requirement of SEMI-FA7 Standard .............ccccuiiiiiiiiiiiiieee e 9-3
9.3 Calculation of tolerance against instantaneous power failure .............cccoociini e, 9-3
9.3.1 Delta CONNECHION. ...ttt ettt e e e b naneas 9-3
L& T2 = o] T=Y o i o o SRS 9-3
10. APPENDIX 10- 1 to 10-18
10.1 Peripheral equipment manufacturer (for reference) ..........cccovcee e 10- 1
10.2 Compliance with global Standards .............coooiiiiiiiii e 10-1
10.2.1 Terms related 10 SAFEY ... 10-1
(O Y o To 10 == {1 SRR 10- 1
10.2.3 Installation direction and ClearanCes...........c.uueiiiii i 10-7
10.2.4 Electrical Installation and configuration diagram..............cccooiiiiiiiiiie e 10- 8
(O S TS T [ F= ST SR 10-10
10.2.6 MainteNanCe @Nd SEIVICE ....coeii ittt e e e e e e e e e e e e e e e e e s neneeeeeaaeaeaanenes 10-11
10.2.7 Transportation and StOrage ..........cuueiiiiiiiiii e e e 10-12
10.2.8 TeChNICAl dAta......cooiiiiiie et e e e e e e e e 10-13
10.2.9 Check list for user documentation.......... ..o 10-14
10.3 Special coating-specification product (IEC 60721-3-3 Class 3C2)........cccceeiriiiieiiiieee e 10-15
(O TR TS T 0 - T oY SRR 10-15
LR I o 1= o 1 o= (o] 1 10-15
10.4 EC declaration of CONOIMILY.......coouiiiiii e 10-16
10.5 Status of general-purpose AC servo products for compliance with the China RoHS directive... 10-17
T0.5.T SUIMIMEIY ..ttt bttt e bttt e o h bttt e e ab et e e e aabe et e e aabbe e e e sabeeeesnneeeas 10-17



10.5.2 Status of our products for compliance with the China RoHS directive ................
10.5.3 Difference between the China RoHS directive and the EU RoHS directive ........
10.5.4 Status of our products for compliance with the China RoHS directive (Chinese)



MEMO




1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

1.1 Summary

POINT

@®MR-CV_ power regeneration converter unit is used in a combination with MR-J4-
DU_B_(-RJ) drive units and MR-J4-_B_(-RJ) servo amplifiers. MR-CV_ cannot
be used with MR-J4-DU_A_(-RJ) drive units and MR-J4-_A (-RJ) servo
amplifiers.

@For summary, also refer to section 1.1 of each servo amplifier instruction
manual.

In MELSERVO-J4 series, drive units with the CN2L connector are also available as MR-J4-DU_A -RJ and

MR-J4-DU_B_

-RJ.

An A/B/Z-phase differential output type external encoder can be connected through the CN2L connector. In a
fully closed loop system or a linear servo motor system, a four-wire type external encoder is connectable as
well. The following table indicates the communication method and the connector of external encoders

compatible with the drive unit.

Operation
mode

External encoder
communication
method

Connector

MR-J4-DU_A_

MR-J4-DU_A_-RJ

MR-J4-DU_B_

MR-J4-DU_B_-RJ

Fully closed
loop system

Two-wire type

CN2 (Note 1, 2)

Four-wire type

A/B/Z-phase
differential output
method

CN2L

CN2 (Note 1, 2)

CN2L

Scale
measurement
function

Two-wire type

Four-wire type

A/B/Z-phase
differential output
method

CN2 (Note 1, 2)

CN2L

Linear servo
motor system

Two-wire type

Four-wire type

A/B/Z-phase
differential output
method

CN2 (Note 1)

CN2 (Note 1)

CN2L (Note 3)

Note 1. The MR-J4FCCBLO3M branch cable is necessary.

2. When the communication method of the servo motor encoder is four-wire type, MR-J4-DU_A_ and MR-J4-
DU_B_ cannot be used. Use an MR-J4-DU_A_-RJ or MR-J4-DU_B_-RJ.

3. Connect a thermistor to CN2.

MR-CV_ power regeneration converter unit enables regenerative power generated during deceleration of the
servo motor to be returned back to the power supply. MR-CV_ power regeneration converter unit connects
with multiple MR-J4-DU_B_(-RJ) drive units and MR-J4-_B_(-RJ) servo amplifiers by sharing the bus
voltage, enabling energy-conservation, less wiring, and space-saving. MR-CV__ power regeneration
converter unit is compatible with drive units with software version C5 or later.
MR-CR_ resistance regeneration converter unit enables regenerative power generated during deceleration

of the servo motor to be consumed by a regenerative resistor.



1. FUNCTIONS AND CONFIGURATION

1.2 Model designation

1.2.1 MR-CV_ power regeneration converter unit

(1) Rating plate

The following shows an example of the rating plate for explanation of each item.

z MITSUBISHI
ELECTRIC

AC SERVO
SER. A33001001

MODEL_MR-CV55K

CAPACITY : 55kW

INPUT

: 3AC200-240V__ 200.0A 50Hz/60Hz

OUTPUT

: DC270-324V 238.0A

STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300228

Max. Surrounding Air Temp.: 55°C

IP20 (Terminal block IP00)

MSIP-REI-MEK- TC300A911G51

Serial number
Model

Capacity
- Applicable power supply

«+«——— Rated output current
<+ Standard, Manual number

4+————————— Ambient temperature
4—\—
IP rating

«
!

TOKYO 100-8310, JAPAN

DATE: 2016-3
MITSUBISHI ELECTRIC CORPORATION —2"= 0% —reems

MADE IN JAPAN

(2) Model

KC certification number

‘—I— The year and month of manufacture

Country of origin

The following describes what each block of a model name indicates. Not all combinations of the symbols

are available.

MR-CV75K4

Selies
Capacity Power supply
Symbol | Capacity [kW] Symbol Power supply
11K 11 None [3-phase 200 V AC to 240 V AC
18K 18 4 3-phase 380 V AC to 480 V AC
30K 30
37K 37
45K 45
55K 55
75K 75




1. FUNCTIONS AND CONFIGURATION

1.2.2 MR-CR _ resistance regeneration converter unit

(1) Rating plate
The following shows an example of the rating plate for explanation of each item.

AC SERVO Serial number

MITSUBISHI

)‘E,_Ecmc c SER. A33001007 ‘—,74—‘ Model

MODEL MR-CR55K Capacity
POWER : 55kW Applicable power suppl
INPUT__: 3AC200-240V__191.3A 50Hz/60Hz ! PP p pply
OUTPUT : DC270-324V 215.9A «—— Rated output current
STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300228  |«———— Standard, Manual number
Max. Surrounding Air Temp.: 55°C «———— Ambient temperature
IP20 (Terminal block 1P00) 4—\— IP rating
MSIP-REI-MEK- TC300A911G51 — KC certification number
o] ELECTRIC CORPORATION == \— The year and month of manufacture

Country of origin

(2) Model
The following describes what each block of a model name indicates. Not all combinations of the symbols
are available.

MR-CR 55K4-EB

|_ I— Special specifications
Series

Symbol Special specifications
None | Standard
-EB [ MR-CR_ with a special coating specification (3C2) (Note)

Power supply

Symbol Power supply
None |3-phase 200V AC to 240 V AC
4 3-phase 380 V AC to 480 V AC

Rated output: 55 kW

Note. Type with a specially-coated resistance regeneration converter unit board (IEC 60721-3-3 Class
3C2). Refer to section 10.3 for details.
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1.2.3 Drive unit

(1) Rating plate
The following shows an example of the rating plate for explanation of each item.

AC SERVO Serial number
,"M"E%‘{B's"“ SER. A33001001 |« Model
MODEL MR-J4-DU30KB ! Canacit
POWER : 30kW p. y
INPUT _: DC270-324V 117.7A ! Applicable power supply
OUTPUT: 3PH170V 0-360Hz 174.0A <«— Rated output current
STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300228 <«— Standard, Manual number
Max. Surrounding Air Temp.: 55°C 4—— Ambient temperature
IP20 (Terminal block IP00) 4—\— IP ratin
g
MSIP-REI-MEK- TC300A916G51
TSUBISHI ELECTRIC CORPORATION DATE: 2016-3 ‘T KC certification number
MIKYOWOVSSWO, JAPAN MADE IN JAPAN The year and month of manufacture

Country of origin

(2) Model
The following describes what each block of a model name indicates. Not all combinations of the symbols
are available.

MR-J4-DU30KB4-RJ

L Special specifications
Series Symbol Special specifications
Indicates drive unit None | Standard
Fully closed loop control four-wire type/load-side encoder
Rated output Ry |A/B/Z-phase input compatible
Symbol |Rated output [kW] B Positioning mode compatible (Note 1)
900 9 Compatible with MR-D30 functional safety unit (Note 2)
11K 11 EB ?{I\E;égl)DU_ with a special coating specification (3C2)
20K 22 KS ?{I\E;gg)DU_-RJ with a special coating specification (3C2)
30K 30
37K 37 — Power supply
45K 45
55K 55 Symbol Power supply
None |3-phase 200 V AC to 240 V AC
Interface 4 3-phase 380 V AC to 480 V AC
Symbol Interface
A General-purpose interface
B SSCNET III/H

Note 1. The positioning mode is available only with MR-J4-DU_A_-RJ.
2. MR-D30 functional safety unit is compatible with drive units with software version B5 or later.
3. Type with a specially-coated drive unit board (IEC 60721-3-3 Class 3C2). This type is available with the drive unit of 30
kW or more. Refer to section 10.3 for details.
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1.3 Combinations of converter units, drive units and servo motors

1.3.1 Combinations of the power regeneration converter unit and drive unit

(1) Connecting one drive unit to one power regeneration converter unit
The drive units are driven at the rated output with the following combinations:

When operating drive units at a load ratio lower than the rated, and having met the selection conditions
of (2) in this section, you can select drive units with capacity larger than those of the combinations in the

following table.

(a) 200 V class

(b) 400 V class

Power regeneration
converter unit

Drive unit

MR-J4-DU900B(-RJ)

MR-CV18K MR-J4-DU11KB(-RJ)
MR-CV30K MR-J4-DU15KB(-RJ)
MR-CV37K MR-J4-DU22KB(-RJ)
MR-CVE5K MR-J4-DU30KBE-RJ)

MR-J4-DU37KB(-RJ)

Power regeneration
converter unit

Drive unit

MR-J4-DU900B4(-RJ

MR-J4-DU45KB4(-

)

MR-CV18K4 MR-J4-DU11KB4(-RJ)
MR-CV30K4 MR-J4-DU15KB4(-RJ)
MR-CV37K4 MR-J4-DU22KB4(-RJ)
MR-J4-DU30KB4(-RJ)

MR.CV55KA MR-J4-DU37KB4(-RJ)
RJ)

)

MR-J4-DU55KB4(-RJ
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(2) Connecting multiple drive units to one power regeneration converter unit

(a) Selection method

Select a power regeneration converter unit which meets the following conditions. When all the
conditions are fulfilled, multiple drive units can be connected to one power regeneration converter
unit. When connecting the multiple drive units, mount the drive units in descending order of capacity,
from the right side of the power regeneration converter unit.

1) Maximum capacity of MR-J4-DU_ connected to MR-CV_ [kW] £ Maximum capacity of MR-J4-
DU_ drivable with MR-CV_ [kW]

2) Effective value of total output power of servo motors [kW] < Continuous rating of MR-CV_ [kW]

3) Maximum value of total output power of servo motors [kW] x 1.2 < Instantaneous maximum rating

of MR-CV_ [kW]

4) Total widths of MR-J4-DU_ < 800 mm

MR-CV_ (200 V class) MR-CV_ (400 V class
11K [ 18K | 30K | 37K | 45K | 55K [ 11K4| 18K4| 30K4| 37K4] 45K4[ 55K4| 75K4
Maximum capacity of MR-J4-DU_  [kW]
drivable with MR-CV_ 11 | 15 | 30 | 37 | 37 | 37 | 11 | 15 | 30 | 37 | 45 | 55 | 55
Continuous rating kwj| 75 | 11 [ 20 | 22 [ 22 | 37 | 75 [ 11 | 20 [ 25 | 25 | 55 | 55
Instantaneous maximum rating [kW]| 39 60 92 101 | 125 | 175 | 39 60 92 101 | 125 | 175 | 180
Total widths of MR-J4-DU_ 800 mm or less
MR-J4-DU-_ (200 V class) MR-J4-DU-_ (400 V class)
900B | 11KB [ 15KB | 22KB | 30KB | 37KB [900B4|11KB4|15KB4|22KB4|30KB4|37KB4|45KB4|55KB4
Unit width [mm] 150 240 300 150 240 300
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(b) Selection example of power regeneration converter unit

Select a power regeneration converter unit for the following drive units:

* Drive unit MR-J4-DU900B/servo motor HG-SR702

* Drive unit MR-J4-DU11KB/servo motor HG-JR11K1M
* Drive unit MR-J4-DU22KB/servo motor HG-JR22K1M

Calculate running power and regenerative power from the servo motor speed and torque as follows:

For rotary servo motor

Running power and regenerative power [W] = Servo motor speed [r/min] x Torque [N*m]/9.55

For linear servo motor

Running power and regenerative power [W] = Servo motor speed [m/s] x Thrust [N]
(Running power with a positive sign, and regenerative
power with a negative sign)

Calculate the total output power of the servo motors from the running power and regenerative power

of each servo motor.

Power running 10 kW 10 kW
MR-J4-DU900B/ energy 0.1s | 01s | 0.6s 01s | 0.1s
HG-SR702 .

Regenerative l 5KW N0.1s 5kW N0.1s

power

15 kW 15 kW

Power running I
MR-J4-DU11KB/ €nergy 0.2s | 01s | 06s 01s |
HG-JR11K1M Regenerative l 0.1s 0.1s

power

-15 kW -15 kW
20 kW

Power running I
MR-J4-DU22KB/ energy U 07s 02s
HG-JR22K1M .

Regenerative

power l

Power running

Total output powerenergy
of servo motors

I 0.1s

Regenerative ~ 0.1s
power

One cycle time: 1.2's

lots

-15 kW

A

»
»
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1) Maximum capacity of the drive unit [kW] = 22 kW
= MR-CV30K or more

2) Effective value of total output power of servo motors [kW]
=(102x 0.2 +52x0.1+202x 0.5+ 302%x0.1+10%x 0.1+ (-15)2x 0.1)/1.2 =17 kW
= MR-CV30K or more

3) Maximum value of total output power of servo motors [kW] x 1.2 = 30 kW % 1.2 = 36 kW
= MR-CV11K or more

4) Total widths of drive units
= 240 mm (MR-J4-DU22KB) + 150 mm (MR-J4-DU11KB) + 150 mm (MR-J4-DU11KB) = 540 mm <
800 mm

From the calculation, MR-CV30K is selected for the power regeneration converter unit.

Mount the MR-J4-DU_B_(-RJ) drive units in descending order of capacity, from the right side of the
MR-CV _ as follows. Refer to section 2.1 for installation.

MR-CV30K MR-J4-DU22KB MR-J4-DU11KB  MR-J4-DU900B
k[ (o ® I
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(3) Connecting multiple drive units and servo amplifiers to one power regeneration converter unit

(a) Selection method

Select a power regeneration converter unit which meets the following conditions. When all the
conditions are fulfilled, multiple drive units and servo amplifiers can be connected to one power
regeneration converter unit. When connecting the multiple drive units, mount the drive units in
descending order of capacity, from the right side of the power regeneration converter unit.

1) Maximum capacity [kW] of MR-J4-DU__ connected to MR-CV_ < Maximum capacity [kW] of MR-
J4-DU__ drivable with MR-CV _

2) Total capacity of servo amplifiers [kW] < Total capacity of servo amplifiers drivable with MR-CV_

(kW]

3) Number servo amplifiers connected to one MR-CV_ <6

4) Effective value of total output power of servo motors [kW] < Continuous rating of MR-CV_ [kW]

5) Maximum value of total output power of servo motors [kW] x 1.2 < Instantaneous maximum rating

of MR-CV_ [kW]

6) Total widths of MR-J4-DU_ < 800 mm

MR-CV_ (200 V class) MR-CV_ (400 V class)

11K | 18K | 30K | 37K | 45K | 55K [ 11K4 | 18K4| 30K4| 37K4| 45K4| 55K4| 75K4
Maximum capacity of MR-J4-DU kW
drivable with FI)\AR-(¥)V_ - kW] 11 15 30 37 37 37 11 15 30 37 45 55 55
Total capacity of drivable servo
amplifiers [KW] 7.5 5 15 11 11 275 | 7.5 5 15 11 11 275 | 275
Continuous rating kW1 | 7.5 11 20 22 22 37 7.5 11 20 25 25 55 55
Instantaneous maximum rating [kW]| 39 60 92 101 125 | 175 39 60 92 101 | 125 [ 175 | 180
Maximum number of connectable 6
servo amplifiers
Total widths of MR-J4-DU_ 800 mm or less

MR-J4-DU-_ (200 V class) MR-J4-DU-_ (400 V class)

9008 | 11KB [ 15KB | 22KB | 30KB | 37KB [900B4]11KkB4]15KB4[22KB4{30KB4[37KB4|45KB4[55KB4|

Unit width [mm] 150 240 300 150 240 300

(b) Selection example of power regeneration converter unit
Select a power regeneration converter unit for the following drive units and servo amplifiers:

* Servo amplifier MR-J4-500B/servo motor HG-SR502
- Servo amplifier MR-J4-500B/servo motor HG-SR502

* Drive unit MR-J4-DU11KB/servo motor HG-JR11K1M
* Drive unit MR-J4-DU22KB/servo motor HG-JR22K1M

Calculate running power and regenerative power from the servo motor speed and torque as follows:

For rotary servo motor
Running power and regenerative power [W] = Servo motor speed [r/min] x Torque [N*m]/9.55

For linear servo motor
Running power and regenerative power [W] = Servo motor speed [m/s] x Thrust [N]
(Running power with a positive sign, and regenerative
power with a negative sign)
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Calculate the total output power of the servo motors from the running power and regenerative power

of each servo motor.

Power running I 10 kw 10 kW
MR-J4-500B/ energy 01s |01s | 0.6s 01s | 0.1s
HG-SR502 .
Regenerative l -5kW ™~0.1s -5kW ~0.1s
power
Power running 10 kW 10 kW
MR-J4-500B/ energy 0.1s | 01s | 0.6s 01s | 0.1s
HG-SR502 .
Regenerative l -5kW ~0.1s -5kW ~0.1s
power
15 KW 15 kW
Power running I
MR-J4-11KB/ energy 02s | 01s | 0.6s 01s |
HG-JR11K1M Regenerative l 0.1s 0.1s
ower
P 15 kW 15 kW
20 kW
Power running T
MR-J4-DU22KB/ energy 03s | 07s 0.2s
HG-JR22K1M .
Regenerative
power
@ Total output power of servo motors
40 kW
20 kW 20 kW
Power running T 5 kW ‘ 5 kW
Total output powerenergy 0ts |08 — 7 i 05s 1 01s = .
of servo motors Regenerative 02s 01s 0.1s
power

One cycle time: 1.2's

-15 kW

A

1) Maximum capacity of the drive unit [kW] = 22 kW
= MR-CV30K or more

2) Total of servo amplifier capacities [kW] = 5 kW + 5 kW = 10 kW

= MR-CV30K or more

3) Effective value of total output power of servo motors [kW]

=v(202x 0.1 +52x0.2+20%2x 0.5+402x 0.1 +52x 0.1+ (-15)2x 0.1)/1.2 = 18.93 kKW

= MR-CV30K or more

4) Maximum value of total output power of servo motors [kW] x 1.2 = 40 kW x 1.2 = 48 kW

= MR-CV18K or more

5) Number of servo amplifiers: 2 < 6

»
>

6) Total width of drive units = 240 mm (MR-J4-DU22KB) + 150 mm (MR-J4-DU11KB) = 390 mm <

800 mm

1-10
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From the calculation, MR-CV30K is selected for the power regeneration converter unit.
Mount the MR-J4-DU_B_(-RJ) drive units in descending order of capacity, from the right side of the
MR-CV_ as follows. Refer to section 2.1 for installation.

MR-CV30K

MR-J4-DU22KB

MR-J4-DU11KB

Eﬂ o

@ le! (k]

[¢) ﬂ@ﬂ

=S

MR-J4-500B

MR-J4-500B

o

1.3.2 Combinations of the resistance regeneration converter unit and drive unit

(1) 200V class

(2) 400V class

il aereers

ol

Resistance regeneration
converter unit

Drive unit

MR-CR55K

MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ)
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ)

Resistance regeneration
converter unit

Drive unit

MR-CR55K4

MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ)
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ)
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ)
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1. FUNCTIONS AND CONFIGURATION

1.3.3 Combinations of drive unit and servo motors

(1) 200V class

Drive unit Rotary servo motor Linear servo motor
HG-SR HG-JR (primary side)
MR-J4-DU900B(-RJ) 601
801
701M (Note 2) LM-FP2F-18M-1SS0
702 (Note 2) 503 (Note 1) LM-FP4D-24M-1SS0
703 (Note 2)
903
MR-J4-DU11KB(-RJ) 12K1
11KAM LM-FP4F-36M-1SS0
MR-J4-DU15KB(-RJ) 15K1
15K1M LM-FP4H-48M-1SS0
MR-J4-DU22KB(-RJ) 20K1
25KA1
22K1M
MR-J4-DU30KB(-RJ) 30K1
MR-J4-DU30KA(-RJ) 30K1M
MR-J4-DU37KB(-RJ) 37K1
MR-J4-DU37KA(-RJ) 37K1M

Note 1. The maximum torque can be increased to 400% of the rated torque.
2. By enabling the maximally increased torque function when drive unit is connected with
[Pr. PC23], the maximum torque can be increased. (Refer to section 5.3.1.)

(2) 400V class

Drive unit Rotary servo motor Linear servo motor
HG-SR HG-JR (primary side)
MR-J4-DU900B4(-RJ) 5014
8014
701M4 (Note 2)
7024 (Note 2) | g Nore 1)
7034 (Note 2)
9034
MR-J4-DU11KB4(-RJ) 12K14
11K1M4
MR-J4-DU15KB4(-RJ) 15K14
15K1M4
MR-J4-DU22KB4(-RJ) 20K14
22K1M4 LM-FP5H-60M-1SS0
25K14
MR-J4-DU30KB4(-RJ) 30K14
MR-J4-DU30KA4(-RJ) 30K1M4
MR-J4-DU37KB4(-RJ) 37K14
MR-J4-DU37KA4(-RJ) 37K1M4
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ) 45K1M4
MR-J4-DU55KB4(-RJ)
MR-J4-DU5S5KA4(-RJ) 55K1M4

Note 1. The maximum torque can be increased to 400% of the rated torque.
2. By enabling the maximally increased torque function when drive unit is connected with
[Pr. PC23], the maximum torque can be increased. (Refer to section 5.3.1.)
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1. FUNCTIONS AND CONFIGURATION

1.4 Standard specifications
1.4.1 MR-CV_ power regeneration converter unit

(1) 200V class

Model: MR-CV_ MK | 18k | 3ok [ 37k | 45Kk | 55K
Output Rated voltage 270V DCto 324V DC
Rated current [A] 41 | 76 | 144 | 164 | 198 | 238
Voltage/Frequency 3-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current [A] 35 | 65 | 107 | 121 | 148 | 200
L Permissible voltage 3-phase 170 V AC to 264 V AC
Main circuit fluctuation
ower suppl Permissible fr n s
i?]put i fljctuast?ol:\e s Within £3%
Power supply /4] Refer to section 3.5.2.
capacity
Inrush current [A] Refer to section 3.5.3.
Voltage/Frequency 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current [A] 0.2
o Permissible voltage 1-phase 170 V AC to 264 V AC
Control circuit fluctuation
ower suppl Permissible frequenc oy
ipnput PPy fluctuation ) ’ Within £3%
Power . W] 30
consumption
Inrush current [A] Refer to section 3.5.3.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] 0.35 (Note 1)
Capacity [kW] 11 18 30 | 37 | 45 | 55
Undervoltage protection, regenerative error protection, regenerative overvoltage shut-off,
Protective functions MC drive circuit error, open-phase detection, inrush current suppression circuit error,
main circuit device overheat, cooling fan error, and overload shut-off (electronic thermal)
Main circuit type Converter with power regeneration function
Continuous rating [kW] 7.5 11 20 22 22 37
Instantaneous maximum rating [kW] 39 60 92 101 125 175
LVD: EN 61800-5-1
Compliance with | CE marking EMC: EN 61800-3
global standards MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
UL standard UL 508C
Structure (IP rating) Force cooling, open (IP20) (Note 2)
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
Ambient Operation 5 %RH to 90 %RH (non-condensing)
Environment humidity Storage - -
Ambience Indoors (no direct sunlight),
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 3)
Vibration resistance 5.9 m/s2, at 10 Hz to 55 Hz (X, Y, Z axes)
Mass [kg] 6.1 12.1 | 250

Note 1. 0.35 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/0 points.
2. Except for the terminal block.
3. Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Model: MR-CV_ 11K4 | 18K4 | 30K4 | 37K4 | 45K4 | 55K4 | 75Ka4
Rated voltage 513V DC to 648 V DC
Output
Rated current [A] 21 | 38 | 72 | 8& | 99 | 119 | 150
Voltage/Frequency 3-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 18 | 3 | e | 70 | 8 | 106 | 130
o Permissible voltage 3-phase 323 V AC to 528 V AC
Main circuit fluctuation
ower suppl issi
Power supply /4] Refer to section 3.5.2.
capacity
Inrush current [A] Refer to section 3.5.3.
Voltage/Frequency 1-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 0.1
o Permissible voltage 1-phase 323 V AC to 528 V AC
Control circuit fluctuation
ower suppl Permissible frequenc oy
iF;put i fluctuation ! ’ Within £3%
Power . W] 30
consumption
Inrush current [A] Refer to section 3.5.3.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] 0.35 (Note 1)
Capacity [kW] 11 18 30 | 37 | 4 | s | 75
Undervoltage protection, regenerative error protection, regenerative overvoltage shut-off,
Protective functions MC drive circuit error, open-phase detection, inrush current suppression circuit error,
main circuit device overheat, cooling fan error, and overload shut-off (electronic thermal)
Main circuit type Converter with power regeneration function
Continuous rating [kW] 75 11 20 25 25 55 55
Instantaneous maximum rating [kW] 39 60 92 101 125 175 180
LVD: EN 61800-5-1
Compliance with | CE marking EMC: EN 61800-3
global standards MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
UL standard UL 508C
Structure (IP rating) Force cooling, open (IP20) (Note 2)
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
Ambient Operation 5 %RH to 90 %RH (non-condensing)
Environment humidity Storage
Ambience ' Indoors (no direct sunlight), . .
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 3)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (X, Y, Z axes)
Mass [kg] 6.1 12.1 | 25.0

Note 1. 0.35 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/0 points.
2. Except for the terminal block.
3. Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

1.4.2 MR-CR _ resistance regeneration converter unit

Model: MR-CR_ 55 K 55K4
Outout Rated voltage 270 V DC to 324 V DC 513V DC to 648 V DC
P Rated current [A] 215.9 113.8
Voltage/Freauenc 3-phase 200 V AC to 240 V AC, 50 3-phase 380 V AC to 480 VV AC, 50
gefrrequency Hz/60 Hz Hz/60 Hz
Rated current [A] 191.3 100.7
Main circuit Permissible voltage 3-phase 170 V AC to 264 V AC 3-phase 323 V AC to 528 V AC
power supply fluctuation

input

Permissible frequency

fluctuation

Within £5%

Power supply capacity [kVA]

Refer to section 4.6.2.

Inrush current [A] Refer to section 4.6.3.
1-phase 200 V AC to 240 V AC, 50 1-phase 380 V AC to 480 V AC, 50
Voltage/Frequency Hz/60 Hz Hz/60 Hz
Rated current [A] 0.3 0.2
Control circuit | Permissible voltage 1-phase 170 V AC to 264 V AC 1-phase 323 V AC to 528 VV AC
power supply fluctuation
input Perm|s§|ble frequency Within +5%
fluctuation
Power consumption [W] 45
Inrush current [A] Refer to section 4.6.3.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] 0.15 (Note 1)
Rated output [kW] 55
Regenerative power (regenerative option) One MR-RB139: 1300 W One MR-RB137-4: 1300 W
9 P o P Three MR-RB137: 3900 W Three MR-RB13V-4: 3900 W
. . Regenerative overvoltage shut-off, overload shut-off (electronic thermal), regenerative
Protective functions . . ) ) )
error protection, undervoltage protection, and instantaneous power failure protection
. . CE markin LVD: EN 61800-5-1
Compliance with g EMC: EN 61800-3
global standards
UL standard UL 508C
Structure (IP rating) Force cooling, open (IP20) (Note 2)
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
Operation
Ambient humidity i 5 %RH to 90 %RH (non-condensing)
) Storage
Environment - -
Ambience Indoors (no direct sunlight),
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 3)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (X, Y, Z axes)
Mass [kal 22

Note 1. 0.15 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of

1/O points.

2. Except for the terminal block.

3. Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

1.4.3 Drive unit

(1) MR-J4-DU_B_(-RJ)
(a) 200V class

Model MR-J4-DU_(-RJ) 900B | 11KB | 15kB | 22kB | 30kB | 37kB
Rated voltage 3-phase 170 V AC
Output
Rated current [A] 54 | 68 | 87 | 126 [ 174 | 204
Main circuit power supply input The main circuit power of the drive unit is supplied by the converter unit.
Voltage/Frequency 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current [A] 0.3

Control circuit
power supply

Permissible voltage
fluctuation

1-phase 170 V AC to 264 V AC

Permissible frequency

input fluctuation Within £5%
Power . W] 45
consumption
Inrush current [A] Refer to section 5.4.3.
Interface power Voltage 24V DC £ 10%
supply Current capacity [A] 0.3 (including CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

External option (Note 6, 7)

SSCNET IlI/H com

munication cycle (Note 5)

0.222 ms, 0.444 ms, 0.888 ms

Fully closed loop control

Compatible

Scale measurement function

Compatible

Load-side encoder

interface (Note 4)

Mitsubishi Electric high-speed serial communication

Communication function

USB: connection to a personal computer or others (MR Configurator2-compatible)

Encoder output pul

ses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

Overcurrent shut-off, overload shut-off (electronic thermal), servo motor overheat

protection, encoder error protection, undervoltage protection, instantaneous power

failure protection, overspeed protection, error excessive protection, magnetic pole
detection protection, and linear servo control fault protection

Functional safety

STO (IEC/EN 61800-5-2)

Safety
performance

Standards certified by
CB (Note 8)

EN ISO 13849-1 category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, EN 61800-5-2

Response performance

8 ms or less (STO input off — energy shut off)

Test pulse input (STO)
(Note 2)

Test pulse interval: 1 Hz to 25 Hz
Test pulse off time: Up to 1 ms

Mean time to dangerous
failure (MTTFd)

MTTFd = 100 [years] (314a)

Diagnostic coverage
(BC)

DC = Medium, 97.6 [%]

Probability of dangerous
Failure per Hour (PFH)

6.4 x 109 [1/h]

Compliance with
global standards

CE marking

LVD: EN 61800-5-1
EMC: EN 61800-3
MD: EN ISO 13849-1, EN 61800-5-2, EN 62061

UL standard

UL 508C

Structure (IP rating

)

Force cooling, open (IP20) (Note 3)

Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
i O ti
Ambient peration 5 %RH to 90 %RH (non-condensing)
. humidity Storage

Environment - -

Ambience Indoors (no direct sunlight),
free from corrosive gas, flammable gas, oil mist, dust, and dirt

Altitude 2000 m or less above sea level (Note 9)
Vibration resistance 5.9 m/s2, at 10 Hz to 55 Hz (X, Y, Z axes)

Mass [kg] 9.9 15.2 | 21
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1. FUNCTIONS AND CONFIGURATION

Note 1.

0.3 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/O points.

. Test pulse is a signal which instantaneously turns off a signal to the drive unit at a constant period for external circuit to self-

diagnose.

. Except for the terminal block.
. The MR-J4-DU_B drive unit is compatible only with the two-wire type. The MR-J4-DU_B-RJ drive unit is compatible with the

two-wire type, four-wire type, and A/B/Z-phase differential output method. Refer to section 1.1 for details.

. The communication cycle depends on the controller specifications and the number of axes connected.
. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at emergency stop. Ensure the safety in the entire equipment. For wiring of the external dynamic
brake, refer to section 8.3.

. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake

interlock) with [Pr. PDO07] to [Pr. PD09]. Doing so will cause the drive unit to become servo-off when an instantaneous power
failure occurs.

. The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input

diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6 of "MR-
J4-_B_(-RJ) Servo Amplifier Instruction Manual".

. Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

(b) 400 V class

Model MR-J4-DU_(-RJ) 900B4 | 11KB4 | 15KkB4 | 22KB4 | 30KB4 | 37KB4 | 45KkB4 | 55KB4
Rated voltage 3-phase 323 V AC
Output
Rated current Al 25 | 32 | 41 | 6 [ 8 | 102 | 131 | 143
Main circuit power supply input The main circuit power of the drive unit is supplied by the converter unit.
Voltage/Frequency 1-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 0.2

Control circuit
power supply

Permissible voltage
fluctuation

1-phase 323 V AC to 528 V AC

Permissible frequency

input fluctuation Within £5%
Power . (W] 45
consumption
Inrush current [A] Refer to section 5.4.3.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] 0.3 (including CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

External option (Note 6, 7)

SSCNET IlI/H com

munication cycle (Note 5)

0.222 ms, 0.444 ms, 0.888 ms

Fully closed loop control

Compatible

Scale measurement function

Compatible

Load-side encoder

interface (Note 4)

Mitsubishi Electric high-speed serial communication

Communication function

USB: connection to a personal computer or others (MR Configurator2-compatible)

Encoder output pul

Ses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

Overcurrent shut-off, overload shut-off (electronic thermal), servo motor overheat

protection, encoder error protection, undervoltage protection, instantaneous power

failure protection, overspeed protection,error excessive protection, magnetic pole
detection protection, and linear servo control fault protection

Functional safety

STO (IEC/EN 61800-5-2)

Safety
performance

Standards certified by
CB (Note 8)

EN ISO 13849-1 category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, EN 61800-5-2

Response performance

8 ms or less (STO input off — energy shut off)

Test pulse input (STO)
(Note 2)

Test pulse interval: 1 Hz to 25 Hz
Test pulse off time: Up to 1 ms

Mean time to dangerous
failure (MTTFd)

MTTFd = 100 [years] (314a)

Diagnostic coverage
(bC)

DC = Medium, 97.6 [%]

Probability of dangerous
Failure per Hour (PFH)

6.4 x 10° [1/h]

Compliance with
global standards

CE marking

LVD: EN 61800-5-1
EMC: EN 61800-3
MD: EN ISO 13849-1, EN 61800-5-2, EN 62061

UL standard

UL 508C

Structure (IP rating

)

Force cooling, open (IP20) (Note 3)

Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
i Operation
Ambient P 5 %RH to 90 %RH (non-condensing)
. humidity Storage

Environment - -

Ambience Indoors (no direct sunlight),
free from corrosive gas, flammable gas, oil mist, dust, and dirt

Altitude 2000 m or less above sea level (Note 9)
Vibration resistance 5.9 m/s2, at 10 Hz to 55 Hz (X, Y, Z axes)

Mass [kg] 9.9 15.2 | 16 | 21
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1. FUNCTIONS AND CONFIGURATION

Note 1.

0.3 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/O points.

. Test pulse is a signal which instantaneously turns off a signal to the drive unit at a constant period for external circuit to self-

diagnose.

. Except for the terminal block.
. The MR-J4-DU_B drive unit is compatible only with the two-wire type. The MR-J4-DU_B-RJ drive unit is compatible with the

two-wire type, four-wire type, and A/B/Z-phase differential output method. Refer to section 1.1 for details.

. The communication cycle depends on the controller specifications and the number of axes connected.
. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at emergency stop. Ensure the safety in the entire equipment. For wiring of the external dynamic
brake, refer to section 8.3.

. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake

interlock) with [Pr. PDO07] to [Pr. PD09]. Doing so will cause the drive unit to become servo-off when an instantaneous power
failure occurs.

. The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input

diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6 of "MR-
J4-_B_(-RJ) Servo Amplifier Instruction Manual".

. Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J4-DU_A_(-RJ)
(a) 200 V class

Model MR-J4-DU_(-RJ) 30KA | 37KA
Rated voltage 3-phase 170 V AC
Output
Rated current [A] 174 | 204
Main circuit power supply input The main circuit power of the drive unit is supplied by the converter unit.
Voltage/Frequency 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current [A] 0.3

Permissible voltage

1-phase 170 V AC to 264 V AC

Control circuit fluctuation
power supply Permissible frequency b o,
input fluctuation Within 5%
Power . (W] 45
consumption
Inrush current [A] Refer to section 5.4.3.
Interface power Voltage 24V DC £ 10%
supply Current capacity [A] 0.5 (including CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

External option (Note 5, 7)

Fully closed loop control

Comepatible

Load-side encoder interface (Note 6)

Mitsubishi Electric high-speed serial communication

Communication function

USB: connection to a personal computer or others (MR Configurator2-compatible)

RS-422/RS-485: 1 : n communication (up to 32 axes)

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Position control
mode

Max. input pulse
frequency

4 Mpulses/s (for differential receiver) (Note 4), 200 kpulses/s (for open collector)

Positioning feedback
pulse

Encoder resolution (resolution per servo motor revolution): 22 bits

Command pulse
multiplying factor

Electronic gear A/B multiple, A:1 to 16777215, B:1 to 16777215, 1/10 < A/B < 4000

In-position range setting

0 pulse to +65535 pulses (command pulse unit)

Error excessive

+3 revolutions

Torque limit

Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)

Speed control
mode

Speed control range

Analog speed command 1: 2000, internal speed command 1: 5000

Analog speed command
input

0 to £10 V DC/rated speed (The speed at 10 V is changeable with [Pr. PC12].)

Speed fluctuation ratio

+0.01% or less (load fluctuation 0% to 100%), 0% (power fluctuation +10%), +0.2% or
less (ambient temperature 25 °C + 10 °C) when using analog speed command

Torque limit

Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)

Torque control
mode

Analog torque command
input

0V DC to +8 V DC/maximum torque (input impedance 10 kQ to 12 kQ)

Speed limit

Set by parameter setting or external analog input (0 V DC to 10 V DC/rated speed)

Positioning mode

Refer to section 1.1 of "MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning
Mode)" The positioning mode is available with MR-J4-DU_A_-RJ drive units with
software version B3 or later.

Protective functions

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

Functional safety

STO (IEC/EN 61800-5-2)
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1. FUNCTIONS AND CONFIGURATION

Model MR-J4-DU_(-RJ)

30KA 37KA

Standards certified by
CB (Note 9)

EN ISO 13849-1 category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, EN 61800-5-2

Response performance

8 ms or less (STO input off — energy shut off)

Safety

Test pulse input (STO)
(Note 3)

Test pulse interval: 1 Hz to 25 Hz
Test pulse off time: Up to 1 ms

performance

Mean time to dangerous
failure (MTTFd)

MTTFd = 100 [years] (314a)

Diagnostic coverage
(bC)

DC = Medium, 97.6 [%]

Probability of dangerous
Failure per Hour (PFH)

6.4 x 10° [1/h]

Compliance with
global standards

CE marking

LVD: EN 61800-5-1
EMC: EN 61800-3
MD: EN ISO 13849-1, EN 61800-5-2, EN 62061

UL standard

UL 508C

Structure (IP rating

Force cooling, open (IP20) (Note 3)

Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
i Operation
Ambient P 5 %RH to 90 %RH (non-condensing)
) humidity Storage

Environment - -

Ambience Indoors (no direct sunlight),
free from corrosive gas, flammable gas, oil mist, dust, and dirt

Altitude 2000 m or less above sea level (Note 10)
Vibration resistance 5.9 m/s2, at 10 Hz to 55 Hz (X, Y, Z axes)

Mass [kg] 21

Note 1. 0.5 Ais the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of

1/O points.

2. Test pulse is a signal which instantaneously turns off a signal to the drive unit at a constant period for external circuit to self-

diagnose.

3. Except for the terminal block.

4. 1 Mpulse/s or lower commands are supported in the initial setting. When inputting commands between over 1 Mpulse/s and 4
Mpulses/s, change the setting in [Pr. PA13].

5. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not
stop immediately but coasts at emergency stop. Ensure the safety in the entire equipment. For wiring of the external dynamic
brake, refer to section 8.3.

6. The MR-J4-DU_A drive unit is compatible only with the two-wire type. The MR-J4-DU_A-RJ drive unit is compatible with the
two-wire type, four-wire type, and A/B/Z-phase differential output method. Refer to section 1.1 for details.

7. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake
interlock) with [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]. Doing so will cause the drive unit to become servo-off
when an instantaneous power failure occurs.

8. RS-485 communication is available with drive units manufactured in January 2015 or later.

9. The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input
diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6 of "MR-
J4-_A_(-RJ) Servo Amplifier Instruction Manual".

10.

Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

(b) 400 V class

Model MR-J4-DU_(-RJ) 30KA4 | 37KA4 | 45KA4 | 55KA4
Rated voltage 3-phase 323 V AC
Output
Rated current Al 87 | 102 | 131 | 143
Main circuit power supply input The main circuit power of the drive unit is supplied by the converter unit.
Voltage/Frequency 1-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 0.2

Control circuit
power supply

Permissible voltage
fluctuation

1-phase 323 V AC to 528 V AC

Permissible frequency

nput fluctuation Within £5%
Power . W] 45
consumption
Inrush current [A] Refer to section 5.4.3.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] 0.5 (including CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

External option (Note 5, 7)

Fully closed loop control

Compatible

Load-side encoder interface (Note 6)

Mitsubishi Electric high-speed serial communication

Communication function

USB: connection to a personal computer or others (MR Configurator2-compatible)

RS-422/RS-485: 1 : n communication (up to 32 axes)

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Position control
mode

Max. input pulse
frequency

4 Mpulses/s (for differential receiver) (Note 4), 200 kpulses/s (for open collector)

Positioning feedback
pulse

Encoder resolution (resolution per servo motor revolution): 22 bits

Command pulse
multiplying factor

Electronic gear A/B multiple, A:1 to 16777215, B:1 to 16777215, 1/10 < A/B < 4000

In-position range setting

0 pulse to +65535 pulses (command pulse unit)

Error excessive

+3 revolutions

Torque limit

Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)

Speed control
mode

Speed control range

Analog speed command 1: 2000, internal speed command 1: 5000

Analog speed command
input

0 to +10 V DC/rated speed (The speed at 10 V is changeable with [Pr. PC12].)

Speed fluctuation ratio

+0.01% or less (load fluctuation 0% to 100%), 0% (power fluctuation +10%), +0.2% or
less (ambient temperature 25 °C + 10 °C) when using analog speed command

Torque limit

Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)

Torque control
mode

Analog torque command
input

0V DC to +8 V DC/maximum torque (input impedance 10 kQ to 12 kQ)

Speed limit

Set by parameter setting or external analog input (0 V DC to 10 V DC/rated speed)

Positioning mode

Refer to section 1.1 of "MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning
Mode)" The positioning mode is available with MR-J4-DU_A_-RJ drive units with
software version B3 or later.

Protective functions

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

Functional safety

STO (IEC/EN 61800-5-2)
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1. FUNCTIONS AND CONFIGURATION

Model MR-J4-DU_(-RJ)

37KA4 45KA4 | 55KA4

Standards certified by
CB (Note 9)

EN ISO 13849-1 category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, EN 61800-5-2

Response performance

8 ms or less (STO input off — energy shut off)

Test pulse input (STO)
(Note 3)

Test pulse interval: 1 Hz to 25 Hz
Test pulse off time: Up to 1 ms

Safety

performance

Mean time to dangerous

failure (MTTFd) MTTFd = 100 [years] (314a)

Diagnostic coverage

00) DC = Medium, 97.6 [%]

Probability of dangerous

-9
Failure per Hour (PFH) 6.4 x 10°[1/h]

Compliance with
global standards

LVD: EN 61800-5-1
EMC: EN 61800-3
MD: EN ISO 13849-1, EN 61800-5-2, EN 62061

CE marking

UL standard UL 508C

Structure (IP rating)

Force cooling, open (IP20) (Note 3)

Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
Ambient Operation 5 %RH to 90 %RH (non-condensing)
humidity Storage

Environment ) Indoors (no direct sunlight),
Ambience . oo .

free from corrosive gas, flammable gas, oil mist, dust, and dirt

Altitude 2000 m or less above sea level (Note 10)
Vibration 5.9 m/s2, at 10 Hz to 55 Hz (X, Y, Z axes)
resistance

Mass [kg] 16 | 21

Note 1. 0.5 Ais the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/O points.

2. Test pulse is a signal which instantaneously turns off a signal to the drive unit at a constant period for external circuit to self-
diagnose.

3. Except for the terminal block.

4. 1 Mpulse/s or lower commands are supported in the initial setting. When inputting commands between over 1 Mpulse/s and 4
Mpulses/s, change the setting in [Pr. PA13].

5. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not
stop immediately but coasts at emergency stop. Ensure the safety in the entire equipment. For wiring of the external dynamic
brake, refer to section 8.3.

6. The MR-J4-DU_A drive unit is compatible only with the two-wire type. The MR-J4-DU_A-RJ drive unit is compatible with the
two-wire type, four-wire type, and A/B/Z-phase differential output method. Refer to section 1.1 for details.

7. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake
interlock) with [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]. Doing so will cause the drive unit to become servo-off
when an instantaneous power failure occurs.

8. RS-485 communication is available with drive units manufactured in January 2015 or later.

9. The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input
diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6 of "MR-
J4-_A_(-RJ) Servo Amplifier Instruction Manual".

10. Follow the restrictions in section 2.5 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

1.5 Function list

For the drive unit functions not mentioned in this section, refer to section 1.5 of "MR-J4-_B_(-RJ) Servo
Amplifier Instruction Manual" for MR-J4-DU_B_(-RJ) drive unit and "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" for MR-J4-DU_A_(-RJ) drive unit.

Function

Description

Supported model

MR-J4-
DU_A (-RJ)

MR-J4-
DU_B_(-RJ)

MR-J4-
A (RJ)

MR-J4-
_B_(RJ)

Power monitoring
function

This function calculates the power running energy
and the regenerative power from the data in the
servo amplifier such as speed and current.

MR Configurator2 is necessary for this function.

In principal, when the drive unit and servo amplifier
are used with the converter unit, an error of
approximately +15% may occur between the
calculated value and the value measured by your
power measuring instrument.

MR-CV_ power
regeneration converter
unit

MR-CV_ power regeneration converter unit returns
regenerative power generated during deceleration
of the servo motor back to the power supply, and
share a common bus voltage with multiple MR-J4-
DU_B_(-RJ) drive units and MR-J4-_B_(-RJ) servo
amplifiers.

MR-CV_ is compatible with MR-J4-DU_B_(-RJ)
drive units and MR-J4-_B_(-RJ) servo amplifiers
with software version C5 or later. Check the
software version with MR Configurator2.

MR-CR_ resistance
regeneration converter
unit

MR-CR_ resistance regeneration converter unit
consumes regenerative power generated during
deceleration of the servo motor with the
regenerative resistor.
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1. FUNCTIONS AND CONFIGURATION

1.6 Configuration including peripheral equipment

1.6.1 MR-CV_ power regeneration converter unit

The diagram shows MR-J4-DU30KB4 and MR-J4-DU37KB4. The interface connection of the drive unit is the
same as that of 22 kW or less servo amplifier. Refer to each servo amplifier instruction manual.

(Note 2)

RST

Power supply

Molded-case
circuit breaker

(MCCB)

Line noise

filter

(FR-BLF)

Power regeneration
converter unit

————————————————————————————

Personal
computer

(Note 8)1 |||
(Note 6) |
AC reactor
(MR-AL-_K)
(Note 4) Ay Drive unit
Magnetic ',I:‘Im I 7
contactor e
(MC) T
(Note 7)
Magnetic
contactor
operation X
coil f—
(I/O signal) L L1
(Note 3) \_ L2
Servo motor 3
cooling fan \ J/
power supply L11(Note 9) Protoct L
rotection =
RST \$/ coordination
\ L11 (Note 9) cable
\_ 121
Molded-case \ L11 (Note 9)
circuit breaker \_ L21
(MCCB)
Encoder cable
PR N I
RST BU|BVIBW] E] U] VW
|
‘[ _— I \T/\
G Molded-case
circuit breaker
(MCCB)
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1. FUNCTIONS AND CONFIGURATION

Note 1.

In the actual connection, the power regeneration converter unit is closely mounted to the drive unit.

. For the power supply specifications, refer to section 1.4.
. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
. An bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a dynamic brake deceleration

during a forced stop deceleration. When dynamic brake deceleration is not required, delay the time to turn off the magnetic
contactor.

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. Be sure to install an MR-AL-_AC reactor.
. For the driving output of the magnetic contactor, refer to section 3.2.
. When using the same power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-

CV_ and AC reactor or to the inductive load from the secondary side of the magnetic contactor. Connect them closer to the
power supply side than the broken line area.

. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.
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1. FUNCTIONS AND CONFIGURATION

1.6.2 MR-CR _ resistance regeneration converter unit
The diagram shows MR-J4-DU30KB4 and MR-J4-DU37KB4. The interface connection of MR-J4-DU_(-RJ) is
the same as that of MR-J4-_(-RJ). Refer to each servo amplifier instruction manual.

(Note 2) RS T
Power supply

7777777777777777777777777777

Personal
computer

Molded-case
circuit breaker

,,,,,,,,,,,,,,,,,,,,,,,,,,,

Resistance regeneration converter unit

(Note 4) USB cable
Magnetic
contactor

(MC)

Drive unit
Line noise
filter
(FR-BLF) HHHHH
\ L+ H
L h\\q:"\ ]EQU]
C - <y,
P2 o~ 'n
L1 ‘31 R(_(Note 1)
(Note 3) L2 J ‘v \ ;
Servo motor y
cooling fan L3_J \ Q LN ST
power supply \- L1 ’) Protection
RST  Magnetic L L21 =  coordination N
contactor ) | (Note 6) = cable U
operation U
coil
. / (Note 6) —
(I/O signal) C L11

Molded-case AN

L21
circuit breaker
(MCCB) P2 | JI L
Power factor W, Ecoder cable
improving DC P1
reactor

'
Regenerative option
\ R

c J
. 2 ~ J
S P

Servo motor
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1. FUNCTIONS AND CONFIGURATION

Note 1.

The bus bars on L+ and L- for connecting the resistance regeneration converter unit to the drive unit are standard accessories.
In the actual connection, the resistance regeneration converter unit is closely mounted to the drive unit.

. For the power supply specifications, refer to section 1.4.
. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
. An bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a dynamic brake deceleration

during a forced stop deceleration. When dynamic brake deceleration is not required, delay the time to turn off the magnetic
contactor.

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.
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2. INSTALLATION

2. INSTALLATION

AWARN | NG @To prevent electric shock, ground each equipment securely.

/N\CAUTION

@ Stacking in excess of the specified number of product packages is not allowed.

@Do not hold the front cover, cables, or connectors when carrying the converter unit
and drive unit. Otherwise, it may drop.

@Install the equipment on incombustible material. Installing them directly or close to
combustibles will lead to a fire.

@ Install the converter unit, the drive unit, and the servo motor in a load-bearing
place in accordance with the Instruction Manual.

@Do not get on or put heavy load on the equipment. Otherwise, it may cause injury.

@ Use the equipment within the specified environment. For the environment, refer to
section 1.4.

@ Provide adequate protection to prevent screws and other conductive matter, oil
and other combustible matter from entering the converter unit and the drive unit.
@ Do not block the intake and exhaust areas of the converter unit and the drive unit.

Otherwise, it may cause a malfunction.

@Do not drop or apply heavy impact on the converter units, the drive units, and the
servo motors. Otherwise, it may cause injury, malfunction, etc.

@ Do not install or operate the converter unit and the drive unit which have been
damaged or have any parts missing.

@®When the product has been stored for an extended period of time, contact your
local sales office.

@®When handling the converter unit and the drive unit, be careful with the sharp
edges of the converter unit and drive unit.

@ The converter unit and the drive unit must be installed in a metal cabinet.

@®When fumigants that contain halogen materials, such as fluorine, chlorine,
bromine, and iodine, are used for disinfecting and protecting wooden packaging
from insects, they cause a malfunction when entering our products. Please take
necessary precautions to ensure that remaining materials from fumigant do not
enter our products, or treat packaging with methods other than fumigation, such
as heat treatment. Additionally, disinfect and protect wood from insects before
packing the products.

The following items are the same as those for MR-J4- (-RJ). For the details of the items, refer to each
chapter/section indicated in the detailed explanation field. "MR-J4- B " means "MR-J4-_B_(-RJ) Servo
Amplifier Instruction Manual". "MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

Model Item Detailed explanation
MR-J4-DU_B_(-RJ) Encoder cable stress MR-J4-_B_ section 2.3
SSCNET Il cable laying MR-J4-_B_ section 2.4
MR-J4-DU_A_(-RJ) Encoder cable stress MR-J4-_A_ Section 2.3




2. INSTALLATION

2.1 Installation direction and clearances

@ The equipment must be installed in the specified direction. Otherwise, it may
cause a malfunction.

surfaces of a control cabinet or other equipment. Otherwise, it may cause a
malfunction.

ACAUTK}N @ Maintain specified clearances between the converter unit/drive unit and the inner

2.1.1 When using MR-CV__ power regeneration converter unit

POINT

@®Make sure to connect a drive unit to the right side of a power regeneration
converter unit as shown in the diagram.

(1) Installation
(a) MR-CV_ power regeneration converter unit/MR-J4-DU_B__ drive unit

7 %
100 mm
30 mm Converter unit Drive unit 1 Drive unit 2 30 mm g?rrr?c?:eor more Top
or more - T = or more A
s mlm /
7
~ el
L
© L] ® v
Bottom
120 mm
or more
7
7 %
Side



2. INSTALLATION

(b) MR-CV__ power regeneration converter unitMR-J4-DU_B_drive unit/MR-J4-_B_ servo amplifier
Keep the wiring length between L+/L- of the power regeneration converter unit and P4/N- of the
servo amplifier 1.5 m or longer, and total wiring length 5 m or shorter.

10 mm or more

7
Servo 100 m
30 mm . amplifier 1 80 mm or more
or more Converter unit or more Tol
Tl wm Servo —» Ap
) amplifier 2 j
y [=]
|,
7 o] 30 mm
(|=a] ® Servo | Servo or more
amplifier 3 lamplifier 4
@ —
v
Terminal Terminal Terminal 120 mm Bottom
block block block block or more
7 %
Side



2. INSTALLATION

(2) Mounting hole process drawing

W1 W6 W1 W6
~<W5 W4 (W5)\ | W10 w9 (W10 W5 w4 (W5) |, W10 w9 (W10

0
19
19

10

W3 w2 (w3)[].ws W7 (W8) W3, AW3)[TLws W7 (W8)
3 TR B Ea £

19
10
0
119

ro
ror

Power regeneration
converter unit Drive unit

Power regeneration
converter unit Drive unit

380
360 £ 0.5
342
342
360+ 0.5
380
342
342
360 £ 0.5

Punched Punched
hole hole

Punched Punched
hole hole

360+ 0.5

o

= ¥ ==

P

EE =

2-A screw/ 2-B screw

4-A screw 4-B screw

(10)
(19) !
(19)
(10)
(10)
(19) !
(19)
(10)

For MR-CV_ 30 kW or more For MR-CV_ 18 kW or less

Variable dimensions [mm] Screw size

Drive unit WA W2 w3 w4 W5 w6 w7 w8 W9 | W10 A B

MR-CV11K
MR-CV18K
MR-CV11K4
MR-CV18K4

90 45 82 4 M5

MR-CV30K
MR-CV37K
MR-CV45K 60
MR-CV30K4 150 +05 45 142 4 M5
MR-CV37K4

MR-CV45K4

MR-CV55K 180
MR-CV55K4 300 +05 60 282 9 M5
MR-CV75K4 e

MR-J4-DU30KB(-RJ)
MR-J4-DU37KB(-RJ) 260
MR-J4-DU45KB4(-RJ) 300 | yo5 | 20 | 281 | 99 M6

MR-J4-DU55KB4(-RJ)

MR-J4-DU900B(-RJ)
MR-J4-DU11KB(-RJ) 60
MR-J4-DU900B4(-RJ) 150 +0.5 4% 142 4 MS

MR-J4-DU11KB4(-RJ)

MR-J4-DU15KB(-RJ)
MR-J4-DU22KB(-RJ)
MR-J4-DU15KB4(-RJ) 120
MR-J4-DU22KB4(-RJ) 240 | o5 | 60 | 222 9 MS
MR-J4-DU30KB4(-RJ)

MR-J4-DU37KB4(-RJ)




2. INSTALLATION

2.1.2 When using MR-CR_ resistance regeneration converter unit

(1) Installation

POINT

@®Make sure to connect a drive unit to the right side of a resistance regeneration
converter unit as shown in the diagram.

Z
7 Z
Z Z 100 mm
Z Resistance regeneration % or more
Z converter unit Drive unit Z 30 mm 80 mm
Z . o' 5 o men |or more . Top
30 mm % % Lﬁ — ”u*:]"
or more Z /7 Bl e
— n =i
7 iy il
g" I é I,
/
Z 7
7 7
2 Z
Z 7
7 7
Z 7
7 T = A
Z Z
Z Z
g = 3 B TUie ® o1 é Bottom
“
2 Z
Z Z
Z 7
Z 7 Z
Front Side
(2) Mounting hole process drawing
300 W1 Resistance Variable Screw
95 281 (9.5) . W5 w4 (W5 regeneratlor.l dimensions [mm] size
oo 1«20 260+0.5 (20)\], W3 W2 (W3)|| o> o converter unit w1 | w2 | ws]| walws A
== J# %‘F s Drive unit
MR-J4-DU30K_(-RJ)
MR-J4-DU37K_(-RJ) 260
) ] MR-J4-DU45K_4(-RJ) 300 +0.5 20 1281 95 | M6
© Resistance regengratlon . . w| | MR-J4-DU55K_4(-RJ)
=N converter unit Drive unit ~ 3 MR-J4-DU30K_4(RJ) 120
+H 3 hal — T\
B Punched Punched /8 [MRus-DUsTK 4Ry | 20 |s05] 0 [222) O | MO
@ hole hole
5 &% #
R 4-M6 screw 4-A screw § §
(3) Others

When using heat generating equipment such as the regenerative option, install them with full

consideration of heat generation so that the converter unit and drive unit are not affected.

Install the converter unit and drive unit on a perpendicular wall in the correct vertical direction.



2. INSTALLATION

2.2 Keeping out of foreign materials
(1) When drilling in the cabinet, prevent drill chips and wire fragments from entering the converter unit and

the drive unit.

(2) Prevent oil, water, metallic dust, etc. from entering the converter unit and the drive unit through openings
in the cabinet or a cooling fan installed on the ceiling.

(3) When installing the cabinet in a place where toxic gas, dirt, and dust exist, conduct an air purge (force
clean air into the cabinet from outside to make the internal pressure higher than the external pressure) to

prevent such materials from entering the cabinet.

2.3 Inspection items

@Before starting maintenance and/or inspection, turn off the power and wait for 20
minutes or more until the charge lamp turns off. Then, confirm that the voltage
between L+ and L- is safe with a voltage tester and others. Otherwise, an electric

AWARN ING shock may occur. In addition, when confirming whether the charge lamp is off or
not, be sure to look at the lamp from the front of the converter unit.

@To avoid an electric shock, only qualified personnel should attempt inspections.
For repair and parts replacement, contact your local sales office.

@ Do not perform insulation resistance test on the converter unit and the drive unit.

ACAUTK}N Otherwise, it may cause a malfunction.

@ Do not disassemble and/or repair the equipment on customer side.

It is recommended that the following points periodically be checked.
(1) Check for loose terminal block screws. Retighten any loose screws.

(2) Check for scratches and cracks of cables and the like. Inspect them periodically according to operating
conditions especially when the servo motor is movable.

(3) Check that the connectors are securely connected to the converter unit and the drive unit.
(4) Check that the wires are not coming off from the connector.

(5) Check for dust accumulation on the converter unit and the drive unit.

(6) Check for unusual noise generated from the converter unit and the drive unit.

(7) Make sure that the emergency stop circuit operates properly such that an operation can be stopped
immediately and a power is shut off by the emergency stop switch.



2. INSTALLATION

2.4 Parts having service life

Service life of the following parts is listed below. However, the service life varies depending on operating
methods and environment. If any fault is found in the parts, they must be replaced immediately regardless of
their service life. For parts replacement, please contact your local sales office.

(1)

Part name Life guideline
Smoothing capacitor 10 years
Number of power-on, forced stop by EM1
Relay (Forced stop 1), controller forced stop, and

on/off for STO: 100,000 times

10,000 hours to 30,000 hours (2 years to 3
years)

Refer to each servo amplifier instruction
manual.

Cooling fan

Absolute position battery

Smoothing capacitor

The characteristic of smoothing capacitor is deteriorated due to ripple currents, etc. The life of the
capacitor greatly depends on ambient temperature and operating conditions. The capacitor will reach the
end of its life in 10 years of continuous operation in air-conditioned environment (ambient temperature of
40 °C or less).

Relays

Contact faults will occur due to contact wear arisen from switching currents. Relays reach the end of
their lives when the number of power-on, forced stop by EM1 (Forced stop 1), controller forced stop, and
on/off for STO while the servo motor is stopped under servo-off state reaches 100,000 times. However,
the lives of relays may depend on the power supply capacity.

Cooling fan

The cooling fan bearings reach the end of their lives in 10,000 hours to 30,000 hours. Normally,
therefore, the cooling fan must be replaced in a few years of continuous operation as a guideline. If
unusual noise or vibration is found during inspection, the cooling fan must also be replaced.

The life indicates under the yearly average ambient temperature of 40 °C, free from corrosive gas,
flammable gas, oil mist, dust and dirt.



2. INSTALLATION

2.5 Restrictions when using this product at altitude exceeding 1000 m and up to 2000 m above sea level

(1)

Effective load ratio and regenerative load ratio
As heat dissipation effects decrease in proportion to decreasing air density, use the product within the
effective load ratio and regenerative load ratio shown in the following figure.

o

[%]

B9

< §100

S5 95

- @©

22

52

58

gL o ‘

i 0 1000 2000 [m]

Altitude

Input voltage
Generally, a withstand voltage decreases as the altitude increases; however, there is no restriction on
the withstand voltage. Use in the same manner as in 1000 m or less. (Refer to section 1.4.)

Parts having service life

(a) Smoothing capacitor
The capacitor will reach the end of its life in 10 years of continuous operation in air-conditioned
environment (ambient temperature of 30 °C or less).

(b) Relay
There is no restriction. Use in the same manner as in 1000 m or less. (Refer to section 2.4.)

(c) Cooling fan of the converter unit/drive unit
There is no restriction. Use in the same manner as in 1000 m or less. (Refer to section 2.4.)



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

3. MR-CV_ POWER REGENERATION CONVERTER UNIT

POINT

@®MR-CV_ power regeneration converter unit can be used in a combination with
MR-J4-DU_B_(-RJ) drive units and MR-J4-_B_(-RJ) servo amplifiers.




3. MR-CV_ POWER REGENERATION CONVERTER UNIT

3.1 Function block diagram

The function block diagram of this servo is shown below.

POINT

@ The diagram shows the combination of the MR-J4-DU_B_-RJ drive unit and
power regeneration converter unit as an example. The MR-J4-DU_B__ drive unit
does not have the CN2L connector.

Power regeneration converter unit

P — = — e m s s m e — =

| |
! Thyristor !

T | ,\,) i L+ . .

L1 By = To L+ of drive unit
L2
50— +
L3 il
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A ol ‘ + 65 To L- of drive unit
|
|
} Base amplifier
|
|
|
| Cooling fan
|

I

I

I

I

|

I

I

|

I

|

|

I

|

|

I

|

|

I

G |
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I

I

I

|

I
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|
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|
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|
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|
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I
|
|
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|
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Power regeneration converter unit
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L » To CN40A of drive unit
l MC drive l lMaIfunction, forced stopl lAIarm output
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To L11 of drive unit

L———————X__—— To L21 of drive unit




3. MR-CV_ POWER REGENERATION CONVERTER UNIT

MCCB
(Note 1) -

|
Power NG
supply -

(Note 3) —X
External
dynamic brake
(optional)

Drive unit Servo motor

From L+ of power L+
regeneration converter unit > ? L
| |_|Current
| detector
I
! H
L I
- - |
From L- of power 3 :‘
I
I
|
O
I
i
O
I
I

regeneration converter unit i
Cooling fan

6
Control

circuit -
power Base amplifier
supply |
STO
Control
STO e} PR o Current
S e ] [

From MCCB

1

L
Position Virtual
command encoder [m]
input Model Model circuit |,
position speed
control control
3 Virtual
motor

Model position[ Model speed[ Model torque

|
{CN&]-----------~

I
|
|
I
I
|
|
|
I
I
I
|
I
I
|
I
I
I
I
|
|
I
I
|
‘ Actual Actual Battery
From G4 of power position speed Current | I (for absolute position detection system)
4
O

regeneration converter unit control control control !
L
| = 11 |
| * —
| % External encoder
: (@]
| (Note 2)
I I
| |
| |
I I
| |
| |
L — R
Controller Drive unit Personal Analog monitor Digital I/0
or or computer (2 channels) control
drive unit cap [ﬁUSB

Note 1. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".

2. This is for the MR-J4-DU_B_-RJ drive unit. The MR-J4-DU_B__ drive unit does not have the CN2L connector.

3. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not
stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For wiring of the external dynamic brake, refer to section 8.3. For alarms in which the servo motor
does not decelerate to stop, refer to chapter 6.

4. When using the same power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-
CV_ and AC reactor or to the inductive load from the secondary side of the magnetic contactor.
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3.2 Structure (parts identification)

(1) MR-CV18K(4) or less

POINT

@ The unit is shown with the terminal cover open. For opening or closing of the
terminal cover, refer to section 4.2.2.

()

()

(14)

(10)

(13)

No. Name/Application Detalleq
explanation
Display .
(1) | The 1-digit, 7-segment LED display shows the power S;c[tt.lgn
regeneration converter unit status and the alarm number.
@ Converter setting rotary switch (SW1) Section
Set the function of the power regeneration converter unit. 343
3) Protection coordination connector (CN4) Section
Connect to CN40A of the drive unit. 3.3.1
Manufacturer setting connector (CN9)
) This is for manufacturer setting. Although the shape is
similar to the protection coordination connector (CN4), do not|
connect anything including the protection coordination cable.
Manufacturer setting connector (CN41)
5) This is for manufacturer setting. Although the shape is
similar to the protection coordination connector (CN4), do not
connect anything including the protection coordination cable.
®) 1/0 signal connector (CN24) Section
Used to connect digital 1/0 signals. 3.34
Magnetic contactor control connector (CNP23) Section
@ Connect to the coil of the magnetic contactor. 3-3-_1
Section
3.33
Charge lamp
(8) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the wires.

©) L+/L- terminal (TE2) Section
Connect to a drive unit with a bus bar. 3.3.1

(10) Control circuit terminal L11/L21 (TE3) Section
Connect to the control circuit power supply. 3.3.1
Alarm output connector (CN25)

This connector, having a form C contact, outputs an alarm Secti
. . ) ection

(11) [ when the protective function of the power regeneration 334
converter unit is activated and the power output to the drive
unit is stopped.

(12) Main circuit terminal block (TE1) Section
Connect to the input power supply. 3.3.1
Protective earth (PE) terminal Section

(13)

3.38

(14) | Rating plate Section 1.2
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(2) MR-CV30K(4)/MR-CV37K(4)/MR-CV45K(4)

= \@

|

Ee=e————1

B

—_——==

(12)

(13)

No. Name/Application Detalleq
explanation
Display .

(1) | The 1-digit, 7-segment LED display shows the power S;:itlgn
regeneration converter unit status and the alarm number. o

@ Converter setting rotary switch (SW1) Section
Set the function of the power regeneration converter unit. 343

3 Protection coordination connector (CN4) Section
Connect to CN40A of the drive unit. 3.3.1
Manufacturer setting connector (CN9)

) This is for manufacturer setting. Although the shape is
similar to the protection coordination connector (CN4), do not|
connect anything including the protection coordination cable.
Manufacturer setting connector (CN41)

5) This is for manufacturer setting. Although the shape is
similar to the protection coordination connector (CN4), do not
connect anything including the protection coordination cable.

®) 1/0 signal connector (CN24) Section
Used to connect digital I/0 signals. 3.34
Magnetic contactor control connector (CNP23) Section

@ Connect to the coil of the magnetic contactor. 3.3.1

Section
3.3.3
Charge lamp
(8) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the wires.

©) L+/L- terminal (TE2) Section
Connect to a drive unit with a bus bar. 3.3.1

(10) Control circuit terminal L11/L21 (TE3) Section
Connect to the control circuit power supply. 3.31
Alarm output connector (CN25)

This connector, having a form C contact, outputs an alarm Secti
. . ) ection

(11) [ when the protective function of the power regeneration 334
converter unit is activated and the power output to the drive
unit is stopped.

(12) Main circuit terminal block (TE1) Section
Connect to the input power supply. 3.3.1
Protective earth (PE) terminal Section

(13)

3.3.8

(14) | Rating plate Section 1.2




3. MR-CV_ POWER REGENERATION CONVERTER UNIT

(3) MR-CV55K(4)/MR-CV75K4/MR-CV55K

The diagram shows MR-CV55K4.

©
9 — )
@
|
) (= @@@

(13)

(11) (14) (10)

No. Name/Application Detalleq
explanation
Display .

(1) | The 1-digit, 7-segment LED display shows the power Sgc;tlgn
regeneration converter unit status and the alarm number. o

@ Converter setting rotary switch (SW1) Section
Set the function of the power regeneration converter unit. 343

3) Protection coordination connector (CN4) Section
Connect to CN40A of the drive unit. 3.3.1
Manufacturer setting connector (CN9)

) This is for manufacturer setting. Although the shape is
similar to the protection coordination connector (CN4), do not|
connect anything including the protection coordination cable.
Manufacturer setting connector (CN41)

5) Thi§ is for manufactgrer setting. Although the shape is
similar to the protection coordination connector (CN4), do not
connect anything including the protection coordination cable.

®) 1/0 signal connector (CN24) Section
Used to connect digital 1/0 signals. 3.34
Magnetic contactor control connector (CNP23) Section

@ Connect to the coil of the magnetic contactor. 3-3-_1

Section
3.33
Charge lamp
(8) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the wires.
©) Manufacturer setting terminal (TE2-1)
This is for manufacturer setting. Leave this open.
t0 10 L+/L- terminal (TE2-2) Section
Connect to a drive unit with a bus bar. 3.31

(11) Control circuit terminal L11/L21 (TE3) Section
Connect to the control circuit power supply. 3.3.1
Alarm output connector (CN25)

This connector, having a form C contact, outputs an alarm Secti
. . ) ection

(12) | when the protective function of the power regeneration 334
converter unit is activated and the power output to the drive
unit is stopped.

(13) Main circuit terminal block (TE1) Section
Connect to the input power supply. 3.3.1
Protective earth (PE) terminal Section

(14)

3.38

(15) | Rating plate Section 1.2
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3.3 Signals and wiring

@Any person who is involved in wiring should be fully competent to do the work.

@Before wiring, turn off the power and wait for 20 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between L+ and L- is safe with a
voltage tester or others. Otherwise, an electric shock may occur. In addition, when
confirming whether the charge lamp is off or not, be sure to look at the lamp from
the front of the power regeneration converter unit.

@Ground the power regeneration converter unit, drive unit, and servo motor

AWARN I NG securely.

@®Do not attempt to wire the power regeneration converter unit, drive unit, and servo
motor until they have been installed. Otherwise, it may cause an electric shock.

@The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it
may cause an electric shock.

@To avoid an electric shock, insulate the connections of the power supply
terminals.

@ Wire the equipment correctly and securely. Otherwise, the servo motor may
operate unexpectedly, resulting in injury.

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc., may
occur.

@Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc., may occur.

@ The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction. Otherwise, the servo amplifier will malfunction and
will not output signals, disabling the emergency stop and other protective circuits.

Power regeneration Power regeneration
converter unit converter unit

24V DC

/N\CAUTION

DOCOM

Control output
signal

0
>

For sink output interface For source output interface

@®Use a noise filter, etc., to minimize the influence of electromagnetic interference.
Electromagnetic interference may affect the electronic equipment used near the
power regeneration converter unit and the drive unit.

@Do not modify the equipment.

The following items are the same as those for MR-J4-_(-RJ). For the details of the items, refer to each
chapter/section indicated in the detailed explanation field. "MR-J4- B " means "MR-J4-_B_(-RJ) Servo
Amplifier Instruction Manual".

Model Iltem Detailed explanation
1/0 signal connection example MR-J4-_B_ section 3.2
MR-J4-DU_B_(-RJ) Forced stop deceleration function MR-J4-_B_ section 3.6
SSCNET Il cable connection MR-J4-_B_ section 3.9




3. MR-CV_ POWER REGENERATION CONVERTER UNIT

3.3.1 Connection example of power circuit

@Insulate the connections of the power supply terminals. Otherwise, an electric
AWARN | NG shock may occur.

@Be sure to connect a magnetic contactor between the power supply and the main
circuit power supply (L1/L2/L3) of the power regeneration converter unit, in order
to configure a circuit that shuts off the power supply by the magnetic contactor. If
the magnetic contactor is not connected, a large current keeps flowing and may
cause a fire when the power regeneration converter unit or the drive unit
malfunctions.

@Use ALM (Malfunction) to shut the power off. Not doing so may cause a fire when
the power regeneration converter unit malfunctions and causes the AC reactor to
overheat.

ACAUTION @ The power regeneration converter unit has a built-in surge absorber (varistor) to
reduce exogenous noise and to suppress lightning surge. Exogenous noise or
lightning surge deteriorates the varistor characteristics, and the varistor may be
damaged. To prevent a fire, use a molded-case circuit breaker or fuse for the
input power supply.

@Check the power regeneration converter unit model, and then input proper voltage
to the power regeneration converter unit power supply. If input voltage exceeds
the upper limit, the power regeneration converter unit and the drive unit will break
down.

POINT

@For drive units, EM2 has the same function as EM1 in the torque control mode.

@®For the MR-J4-DU_B_(-RJ) drive units, do not shut off the control circuit power
supply even if an alarm occurs. When the control circuit power supply is shut off,
an optical module does not operate, and optical transmission of SSCNET IlI/H
communication is interrupted. Therefore, the next servo amplifiers and drive
units show "AA" on the display and shut off the base circuit, stopping the servo
motors with the dynamic brake.




3. MR-CV_ POWER REGENERATION CONVERTER UNIT

(1) Magnetic contactor control connector (CNP23)
By enabling magnetic contactor drive output, the main circuit power supply can be shut off automatically
when an alarm occurs in the power regeneration converter unit or the drive unit.
To enable magnetic contactor drive output, set the converter setting rotary switch (SW1) of the power
regeneration converter unit to "0" or "4".

(a) When magnetic contactor drive output is enabled
Connecting the magnetic contactor control connector (CNP23) to the operating coil of the magnetic
contactor enables to control the magnetic contactor.

Drive unit Drive unit
malfunction  malfunction Emersgvisgr)]/ StOpOperation ready
RA1 RA2 e OFF/ON
R M
(Note 1) (Note 1) ©{;
|:| Power regeneration converter unit
MCCB
3-phase —X — L
200 to ! L
240V AC, 7 L ( (
H
50/60 Hz %/ S
MC2| 3
(Note 3)
— I L11
Lo
— L21

Note 1. When multiple drive units are connected to a converter unit, configure a circuit that the forced stop
of the servo system controller is inputted by an alarm signal of each drive unit, and create a
sequence in which the states of all drive units will be ready-off if an alarm occurs in one of the
drive units. When the state of the drive unit and servo amplifier is ready-off (forced stop state by
the controller), the servo motor coasts. Set a dynamic brake to stop the servo motor.

2. Use a magnetic contactor with an operation delay time (interval between current being applied to
the coil until closure of contacts) of 80 ms or less. When one drive unit is connected, and the
forced stop deceleration is enabled, a bus voltage may drop, depending on the main circuit voltage
and operation pattern, causing dynamic brake deceleration during forced stop deceleration. When
dynamic brake deceleration is not required, delay the time to turn off the magnetic contactor.

3. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others). (Refer to
section 8.5.)
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When the power regeneration converter unit receives a start command from the drive unit, CNP23-1
pin (MC1) and CN23-3 pin (MC2) which are connected to the AC power supply will be shorted to
supply a power to the control circuit of the magnetic contactor. When the control circuit power is
supplied, the magnetic contactor turns on, and the main circuit power will be supplied to the power

regeneration converter unit.
In the following cases, CN23-1 (MC1) and CN23-1 pin (MC2) in the power regeneration converter

unit will be opened, and the main circuit power supply will be automatically shut off.
1) An alarm has occurred in the power regeneration converter unit.

2) An alarm has occurred in the drive unit.

3) The EM1 (forced stop) of the power regeneration converter unit was turned off.
4) [AL. 95 STO warning] has occurred in the drive unit.

(b) When magnetic contactor drive output is disabled
The main circuit power supply does not shut off automatically even when an alarm occurs in the
power regeneration converter unit or the drive unit. Therefore, configure an external circuit to shut off

the main circuit power supply when an alarm is detected.

3-10
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(2) Wiri

ng

(a) Connecting one drive unit to one power regeneration converter unit
1) When magnetic contactor drive output is enabled (factory setting)

240V AC,
50/60 Hz

POINT

@ The power regeneration converter unit controls the magnetic contactor.

@ Connect the power regeneration converter unit and the adjacent drive unit with
MR-CULO6M protection coordination cable.

@Be sure to simultaneously turn on and off the control circuit power supplies of
the power regeneration converter unit and the drive unit.

a) 200 V class
Drive unit E
malfunction EMergency stop operation ready
RAT(Note5)  Switch OFF/ON
@
S

Power regeneration
converter unit

AC reactor (Note 2)

AA(CCB ‘ MC
— Dedicated
bus bar
—x L3
S
o L L]
MC1| 1
MC2| 3
Protection
coordination
cable

(Note 7, 8)

— L11 CN4/]
— L21

[ SSCNET Il cable

Servo system
controller

Drive unit

DICOM

(Note 5)

ALM

24V DC }ﬁ

DICOM

DOCOM

()
T
1
||

EM2 (Note 6)

CN40A
Plate

7 (Note 3) ™
Main circuit power supply

SD

|

CN1A CN1B

Short-circuit connector
(packed with the drive unit)

SSCNET Il cable

Dynamic
brake

(Note 7, 8)

(Note 1ﬁ</

Power —X_———
suppl
pply —x

3- 11

To drive unit or
servo amplifier in
other power supply system

(Note 4)
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Note 1.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. Configure a sequence that will shut off the main circuit power when an alarm occurs.
. When EM2 is used to decelerate the servo motor to a stop, the converter unit shuts off the main circuit power supply with the

protection coordination after the servo motor has stopped.

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.

3-12
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b) 400 V class

Drive unit
malfunction Emerge:cr): Stop Operation ready
switc
RA1 (Note 5) g OFF/ON
®;
)

(Note 8) Power regeneration
tsr;ig-fg?rggr converter unit
AC reactor
MCCB o (N2
3-phase —X i
380 to
480 V AC, % °
50/60 Hz _5¢ L3

MC1| 1

Mc2| 3

L11 CN4][]
%L%

(Note 7, 9)

[
T
[

Servo system [
controller

(Note 7, 9)

o CN23 @)1— ;L_(

Protection
coordination

SSCNET Ill cable

edicated
bus bar

cable

3- 13

CN40A

CN1A CN1B

10 [picom =
15 |ALM (Note 5)
5 |bicom 24V DC }ﬁ
3 |pocom ﬂ —
[
20 |EM2 Ho— T~—!(Note 6)
/' (Note 3)
Plate| SD Main circuit power supply

CNs[

Short-circuit connector
(packed with the drive unit)

SSCNET Il cable

Dynamic
brake

To drive unit or
servo amplifier in
other power supply system

(Note 4)
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Note 1.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. Configure a sequence that will shut off the main circuit power when an alarm occurs.
. When EM2 is used to decelerate the servo motor to a stop, the converter unit shuts off the main circuit power supply with the

protection coordination after the servo motor has stopped.

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.

3- 14
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MCCB ‘
3-phase —X i
228 {?AC —X | Dedicated
’ bus bar
50/60 Hz —X ; L3
I N
= (Note 7)
CN25 l ;
5 | 8
c|c
24V DC Protection
coordination
(Notge, 8) cable

2) When magnetic contactor drive output is disabled

POINT

@ The power regeneration converter unit controls the magnetic contactor.

@ Connect the power regeneration converter unit and the adjacent drive unit with
MR-CULO6M protection coordination cable.

@Be sure to simultaneously turn on and off the control circuit power supplies of
the power regeneration converter unit and the drive unit.

a) 200 V class

OFF/ON

Drive unit  Converter unit .
malfunction  malfunction Emergency stop Operation ready
switch
RA1 (Note 5) RA2 (Note 5) Swit
©>
(5]

Power regeneration
converter unit

AC reactor(Note 2)

— L11 CN4/]
- L21

SSCNET Il cable

Servo system [ — ]
controller

(Note 6, 8)

Drive unit

CN40A

CN1A CN1B

CN3

10 [piIcOM

N

e e i N
5 |picom 24VDCﬁ
3 |pocom
|
20 |EM2 Ho— /—"—ﬁ\—‘*
7 (Note 3)
Plate| SD Main circuit power supply
cng | |

Short-circuit connector
(packed with the drive unit)

SSCNET Il cable

Dynamic
brake

(Note 1ﬁ</

Power —X

suppl
ppy%(

3-15

To drive unit or
servo amplifier in
other power supply system

(Note 4)
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Note 1.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. Configure a sequence that will shut off the main circuit power when an alarm occurs.
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. Connect to an error output (A/B/C) via a relay coil, etc.
. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.

3- 16
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b) 400 V class

Drive unit
malfunction

RA1 (Note 5)

Converter unit
malfunction Emergency stop Operation ready

RA2 (Note 5)

switch OFF/ON
—

:
=

(Note 7) [H
Step-down

transformer
MCCB
3-phase —X

AC reactor (Note 2)

Power regeneration

converter unit Drive unit

380 to -
480 V AC, Dedicated
50/60 Hz __¢ L3
I 10 [picom =
L o o >
- (Mote 8) )j: E 15 | ALM (Note 5)
B 5 [picom 24V DC }ﬁ
C 3 |pocomfFr—
24vDC Protection L
coordination 20 |EM2 [ — T
(Note 6, 9) cable CN40A ! (Note 3)

= L11 CN4 [ Plate| SD Main circuit power supply

[ |

— L21 Short-circuit connector

L CN8 [ (packed with the drive unit)
CN1A CN1B
Servo system [ SSCNET lll cable SSCNET lll cable
controller
Dynamic
brake

(Note 6, 9)
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To drive unit or

[ — scrvo amplifier in
other power supply system

(Note 4)
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Note 1.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. Configure a sequence that will shut off the main circuit power when an alarm occurs.
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. Connect to an error output (A/B/C) via a relay coil, etc.
. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.
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(b) Connecting multiple drive units to one power regeneration converter unit
1) When magnetic contactor drive output is enabled (factory setting)

POINT

@ The power regeneration converter unit controls the magnetic contactor.

@ Connect the power regeneration converter unit and the adjacent drive unit with
MR-CULO6M protection coordination cable.

@ When multiple drive units are connected to one power regeneration converter
unit, use EM1 for the emergency stop of the drive unit, and stop the servo motor
with the dynamic brake if an error occurs. Set [Pr. PA04] to "0000" to enable
EM1.

@Set [Pr. PA02] to "4700" and [Pr. PF03] to "0100" for the drive unit to which the
protection coordination cable is not connected.

@Be sure to simultaneously turn on and off the control circuit power supplies of
the power regeneration converter unit and the drive unit.

a) 200 V class

Drive unit Drive unit .
malfunction  malfunction Emergency stop Operation ready
RA1 (Note 5) RA2 (Note 5 switch OFF/ON
(Note 5) RA2 (Note 5) Aoh
S
<
[] Power regeneration
converter unit Drive unit Drive unit
AC reactor (Note 2)
mMcce | | T L+
3-phase —X L
200 to : : -
Dedicated Dedicated
240V AC
50/60 Hz _ ¢ L3 bus bar CN3 bus bar CN3
10 |picom = 10 |picom =
&) S > S v
B R o o g ey I s WP gy T OO
MC1| 1 5 |picom 24V DC }—‘ 5 |picom 24VDC }—‘

MC2| 3 3 |pocom F— 3 |pocom
N [
Protection 20 |EM1 Ho— Q(Note 6) 20 |EM1H ﬁL (Note 6)

coordination w7 i -
(Notg7, 8) cable CN40A " (Note 3) _' (Note 3)
wrj L11 CN4 [ ] Plate| SD Main circuit power supply Plate| SD Main circuit power supply
[
— L21 Short-circuit connector Short-circuit connector
CNe [ (packed with the drive unit) CN8 [ (packed with the drive unit)
CN1A CN1B
Servo system [ SSCNET Ill cable SSCNET Il cable ]
controller
— 5 - S5 -
ynamic ynamic
jForced stop (Note 6) brake  |(Note 4) brake  |(Note 4)
24V DC
Drive unit Drive unit Servo motor Servo motor
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RA1 (Note 5) RA2 (Note 5) SW
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<
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3. MR-CV_ POWER REGENERATION CONVERTER UNIT

Note 1.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM1 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units, configure a sequence that will shut off the main circuit power if an alarm occurs even in

one axis.

. Configure a sequence in which the servo system controller will stop all the drive units if an alarm occurs even in one drive unit.
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

b) 400 V class

Drive unit Drive unit .
malfunction  malfunction Emergency stop Operation ready
RA1 (Note 5) RA2 (Note 5) Svgyilgl OFF/ON
®p
]

(Note 8) Power regeneration
Step-down converter unit Drive unit Drive unit
transformer AC reactor (Note 2)
MCCB o MC L+
3-phase —X L
380 to - - -
Dedicated Dedicated
480V AC, %
’ bus bar CN3 bus bar CN3
50/60 Hz ¢ L3
o o 10 |picom = o 10 |picom =
CN23 1 ! 15 |ALM (Note 5) I 15 |ALM (Note 5)
1 5 |picom 24V DC }—‘ 5 |picom 24V DC }—‘
MC2| 3 3 |pocom FF— 3 |oocom F—
Protect I I
coordination 20 |EM1 g j* (Note 6) 20 |EM1 g ;; (Note 6)
(Note 7, 9) cable CN40A " (Note 3) ,/ (Note 3)
;r : L11 CN4[ Plate| SD Main circuit power supply Plate| SD Main circuit power supply
L L21 CN8[ Short-circuit connector CNS[ Short-circuit connector
(packed with the drive unit) (packed with the drive unit)
CN1A CN1B
Servo system [ SSCNET lll cable ] SSCNET Ill cable ]
controller —
—
Forced stop (Note 6) (Note 4) (Note 4)
24V DC
Drive unit Drive unit
malfunction  malfunction Emergency stop
RA1 (Note 5) RA2 (Note 5) svﬂiﬂ\
@y
S
(Note 7, 9)
T’? L11
! |
- %Lﬂ
—~ — —~ —
(Note 1) (Note 1)
Power—x Power—x
supply supply
(Note 7, 9) —X
—
I I
Note 1. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same

power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM1 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units, configure a sequence that will shut off the main circuit power if an alarm occurs even in

one axis.

. Configure a sequence in which the servo system controller will stop all the drive units if an alarm occurs even in one drive unit.
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.

. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

2) When magnetic contactor drive output is disabled
a) 200 V class

Drive unit Drive unit  Converter unit
malfunction  malfunction  malfunction Emerge_ncy stop  QOperation ready
RA1 (Note 5) RA2 (Note 5) RA3 (Note 5) svmc\h OFF/ON

@p
S

Power regeneration

converter unit Drive unit
AC reactor

MCCB o (N’(\J/}?:Z) L+
3-phase —X 1 L
200 to - - -

Dedicated Dedicated

240 V AC, ! bus bar bus bar
50/60 Hz _s¢ L3 CN3 CN3

I?* o o o 10 |picom = ® 10 |picom =
= (Note 8) )l ! 15 |ALM (Note 5) ! 15 |ALM (Note 5)
5 D\COMM{}—‘ 5 DICOMM“—‘

C C 3 |pocom 3 |oocom
24V DC Protecti
coordination 20 [emt g ;(Note& 20 |Emt ot E* (Note 6)

(Note 7, 9) cable _|CNaoa  (Note 3) ™ 7 (Note 3)
— L11 CN4|[] i Plate| SD Main circuit power supply Plate| SD Main circuit power supply
! I
L % L21 Short-circuit connector Short-circuit connector
CNs [ (packed with the drive unit) CN8 [ (packed with the drive unit)
CN1A CN1B

Servo system [%] E%]

controller

—/ 5 - 5 -
ynamic ynamic
Forced stop (Note 6) brake  |(Note 4) brake  |(Note 4)
24V DC
Drive unit Drive unit
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RA1 (Note 5) RA2 (Note 5) S‘gﬂ\'&h
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)

(Note 7, 9)

(Note 1?< -
Power—x_——
supply
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3. MR-CV_ POWER REGENERATION CONVERTER UNIT

Note 1.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM1 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units, configure a sequence that will shut off the main circuit power if an alarm occurs even in

one axis.

. Configure a sequence in which the servo system controller will stop all the drive units if an alarm occurs even in one drive unit.
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. Connect to an error output (A/B/C) via a relay coil, etc.
. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

50/60 Hz s |

Note 1.

(Note 9)
Step-down
transformer

b) 400 V class

Drive unit Drive unit ~ Converter unit
malfunction ~ malfunction  malfunction Emergepcy stop  Operation ready
RA1 (Note 5) RA2 (Note 5) RA3 (Note 5) switch OFF/ON

P~

Power regeneration

converter unit Drive unit Drive unit

AC reactor (Note 2)
; - MC

L+

Dedicated Dedicated L
bus bar CN3 bus bar CN3

10 |picom 10 |picom

B

- ‘ S ® @ B
- {Note 8) )l E 15 | ALM b (Note 5) j 15 |ALM (Note 5)
DICOM M‘ }—‘
24V DC Protection

DOCOM
coordination 20 |EM1 —g— T—(Note 6) EM1 Hg— ;*:‘(Note 6)
(Note], 10) cable CN40A ./ (Note 3) " (Note 3)
— L11 CN4[ Plate| SD Main circuit power supply Plate| SD Main circuit power supply
I I — |
— %Lm Short-circuit connector Short-circuit connector

CN8 [ (packed with the drive unit) CNa [ (packed with the drive unit)

SSCNET Ill cable CN1A CN1B SSCNET lll cable

i

B B 5 |picom M{

C C 3 |oocom —

(a
T
|

5
T
|
|

U
Nlw

Servo system [
controller

Forced stop (Note 6)

24V DC
Drive unit Drive unit
malfunction  malfunction Emergency stop
RA1 (Note 5) RA2 (Note 5) svg&(v:\h

®;
S

(Note 4) (Note 4)

(Note 7, 10)

(Note 7, 10)

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM1 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units, configure a sequence that will shut off the main circuit power if an alarm occurs even in

one axis.

. Configure a sequence in which the servo system controller will stop all the drive units if an alarm occurs even in one drive unit.
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. Connect to an error output (A/B/C) via a relay coil, etc.
. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

(c) Connecting multiple drive units and servo amplifiers to one power regeneration converter unit
1) When magnetic contactor drive output is enabled (factory setting)

POINT

@ The power regeneration converter unit controls the magnetic contactor.
@ Connect the power regeneration converter unit and the adjacent drive unit with

MR-CULO6M protection co

ordination cable.

@ When multiple drive units and servo amplifiers are connected to one power
regeneration converter unit, use EM1 for the emergency stop of the drive units
and servo amplifiers, and stop the servo motors with the dynamic brake if an
error occurs. Set [Pr. PA04] to "0000" to enable EM1.

@Set [Pr. PA02] to "4700" and [Pr. PF03] to "0100" for the drive unit to which the

protection coordination cable is not connected.

@Be sure to simultaneously turn on and off the control circuit power supplies of
the power regeneration converter unit, drive unit, and servo amplifier.

a) 200 V class

Drive unit  Servo amplifier .
malfunction  malfunction Emergency stop Operation ready
RA1 (Note 5) RA2 (Note 5) SW OFF/ON
®p
S

Power regeneration

»

To the next servo amplifier

(Note 7, 12)

(Note 7, 12)

CN1A
Servo system [ SSCNET Il cable
controller
—
jForced stop (Note 6)
24V DC
Drive unit  Servo amplifier
malfunction  malfunction Emergency stop
RA1 (Note 5) RA2 (Note 5) switch
F—
@
S

(Note 1?3

Power—xX
suppl
pp )’%<
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(Note 4)

converter unit Drive unit (Note 9) Servo amplifier (Note 10, 11)
o7 4 P4 (Note 8)
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&} )j E( (] i E( S >
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MC2| 3 3 |bocomF— 3 |pocom F—
. [ [
coomdmaon 20 [emt - E* (Note 6) 20 e Ho ﬂ* (Note 6)
cable CN40A " (Note 3) . (Note 3)
L11 CN4[] Plate| SD Main circuit power supply Plate | SD Main circuit power supply
%Lm Short-circuit connector Short-circuit connector
CN8 [ (packed with the drive unit) Cna [ (Packed with the servo amplifier)

Servo motor
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3. MR-CV_ POWER REGENERATION CONVERTER UNIT

Note 1.

10.
1.

12.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit and servo amplifier, configure a circuit to turn off EM1 in the drive unit and

servo amplifier when the main circuit power is turned off.

Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not
stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units and servo amplifiers, configure a sequence that will shut off the main circuit power if an

alarm occurs even in one axis.

. Configure a sequence in which the servo system controller will stop all the drive units (servo amplifiers) if an alarm occurs

even in one drive unit (servo amplifier).

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. For the terminal block and connector, refer to "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".
. Connect the main circuit power supply of the servo amplifier via a terminal block, and keep the wiring length of 1.5 m or longer.

Be sure to disconnect between P3 and P4.

When using the servo amplifier of 7 kW or less, make sure to connect the built-in regenerative resistor. (factory-wired) (5 kW
orless: P+ and D, 7 kW or less: P+ and C)

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

b) 400 V class

Drive unit  Servo amplifier
malfunction  malfunction Emergency stop Operation ready

RA1 (Note 5) RA2 (Note 5) vai\t,sh OFF/ON
®p
S
To the next servo amplifier

St(NDt(? 8) Power regeneration

: ep-f own converter unit Drive unit (Note 10) Servo amplifier (Note 11, 12)

ranstormer AC reactor (Note 2) [o}—

mcee | | 7o C ) P4 (Note 9)
3-phase —X N
238 {?AC Dedicated = B

’ [}

50/60 Hz '_s¢ bus bar CN3 CN3

o o 10 |picom = o 10 |picom =
o ST L7® s i s L1 [ Tan— L Jwores
MC1| 1 5 D|COMM{}—‘ 5 choerDC‘}—‘
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! |
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CNg [ (packed with the drive unit) CNB [) (Packed with the servo amplifier)
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e S oM | o | |
controller
—1
Forced stop (Note 6)

24V DC
Drive unit  Servo amplifier
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(Note 4)

Servo motor

malfunction ~ malfunction Emergency stop
RA1 (Note 5) RA2 (Note 5) switch
T~
®p
<
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T L11
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3. MR-CV_ POWER REGENERATION CONVERTER UNIT

Note 1.

10.
1.
12.

13.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit and servo amplifier, configure a circuit to turn off EM1 in the drive unit and

servo amplifier when the main circuit power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units and servo amplifiers, configure a sequence that will shut off the main circuit power if an

alarm occurs even in one axis.

. Configure a sequence in which the servo system controller will stop all the drive units (servo amplifiers) if an alarm occurs

even in one drive unit (servo amplifier).

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. For the terminal block and connector, refer to "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".

Connect the main circuit power supply of the servo amplifier via a terminal block, and keep the wiring length of 1.5 m or longer.
Be sure to disconnect between P3 and P4.

When using the servo amplifier of 7 kW or less, make sure to connect the built-in regenerative resistor. (factory-wired) (5 kW
orless: P+ and D, 7 kW or less: P+ and C)

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

2) When magnetic contactor drive output is disabled
a) 200 V class

Drive unit Servo amplifier Converter unit
malfunction ~ malfunction  malfunction ~Emergency stop Qperation ready

RA1 (Note 5) RA2 (Note 5) RA3 (Note 5) switch OFF/ON
.
2]
©

»

" To the next servo amplifier

Power regeneration

converter unit Drive unit (Note 9) Servo amplifier (Note 11, 12)
mces | | oo MC o1 P4 (Note 8)
3-phase —X
ggg {?AC — Dedicated = N-
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50/60 Hz ¢ ! 3 CN3 CN3
IO* . S ® 10 |picom = o 10 |picom =
= (Note 10) )l ! 15 | ALM (Note 5) ! 15 |ALM (Note 5)
B B 5 |picom 24V DC }—‘ 5 |picom 24V DC }—‘
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24V DC Protection i ; L
coordination 20 |EM1 = —/(Note 6) 20 |EM1 g T~ (Note 6)
(Note 7, 13) cable CN40A " (Note 3)  (Note 3)
3 L11 CN4 [ | e || Plate| SD Main circuit power supply Plate| SD Main circuit power supply
! |
— %L21 Short-circuit connector Short-circuit connector
CN8 [ (packed with the drive unit) CN8 [ (Packed with the servo amplifier)

Servo system SSCNET Il cable CN1A CN1B SSCNET Ill cable
oo™ [ ———— [ — | |
—1 b -
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jForced stop (Note 6) brake  |(Note 4)
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Drive unit  Servo amplifier Servo motor
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RA1 (Note 5) RA2 (Note 5) switch
e
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3. MR-CV_ POWER REGENERATION CONVERTER UNIT

Note 1.

10.
1.
12.

13.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit and servo amplifier, configure a circuit to turn off EM1 in the drive unit and

servo amplifier when the main circuit power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units and servo amplifiers, configure a sequence that will shut off the main circuit power if an

alarm occurs even in one axis.

. Configure a sequence in which the servo system controller will stop all the drive units (servo amplifiers) if an alarm occurs

even in one drive unit (servo amplifier).

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. For the terminal block and connector, refer to "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".
. Connect the main circuit power supply of the servo amplifier via a terminal block, and keep the wiring length of 1.5 m or longer.

Connect to an error output (A/B/C) via a relay coil, etc.

Be sure to disconnect between P3 and P4.

When using the servo amplifier of 7 kW or less, make sure to connect the built-in regenerative resistor. (factory-wired) (5 kW
orless: P+ and D, 7 kW or less: P+ and C)

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

b) 400 V class

Drive unit Servo amplifier Converter unit
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3. MR-CV_ POWER REGENERATION CONVERTER UNIT

Note 1.

10.
1.
12.
13.

14.

For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)". When using the same
power supply for the main circuit and cooling fan for MR-CV_, do not supply power between the MR-CV_ and AC reactor or to
the inductive load from the secondary side of the magnetic contactor.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a
dynamic brake deceleration during a forced stop deceleration.

. To prevent an unexpected restart of the drive unit and servo amplifier, configure a circuit to turn off EM1 in the drive unit and

servo amplifier when the main circuit power is turned off.

. Use an external dynamic brake for this drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3. When using the external dynamic brake, assign DB (Dynamic brake interlock) to
the CN3 connector pin with [Pr. PD07] to [Pr. PD09].

. When connecting multiple drive units and servo amplifiers, configure a sequence that will shut off the main circuit power if an

alarm occurs even in one axis.

. Configure a sequence in which the servo system controller will stop all the drive units (servo amplifiers) if an alarm occurs

even in one drive unit (servo amplifier).

. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5.)

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. For the terminal block and connector, refer to "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".

Connect the main circuit power supply of the servo amplifier via a terminal block, and keep the wiring length of 1.5 m or longer.
Connect to an error output (A/B/C) via a relay coil, etc.

Be sure to disconnect between P3 and P4.

When using the servo amplifier of 7 kW or less, make sure to connect the built-in regenerative resistor. (factory-wired) (5 kW
orless: P+ and D, 7 kW or less: P+ and C)

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.
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(3) How to use the bus bars

POINT

@The bus bars attached to the drive unit are only for the connection with the MR-
CR_ resistance regeneration converter unit. The bus bars attached to the drive
unit of 30 kW or more may not be usable. Refer to section 8.12 for the
combinations of the bus bars.

@®When mounting a drive unit in the right side of MR-J4-DU900B(4)(-RJ) or MR-
J4-DU11KB(4)(-RJ), place the bus bars on top of each other on the TE2 terminal
block of MR-J4-DU900B(4)(-RJ) or MR-J4-DU11KB(4)(-RJ), and screw them
together.

@®When the total number of MR-J4-DU900B(4)(-RJ) and MR-J4- DU11KB(4)(-RJ)
drive units connected to the power regeneration convert unit is even, there is a
gap of bar thickness between the bus bar and TE2 terminal block of the final
drive unit. Place adjustment bars in the gap and screw them together. Please
purchase the adjustment bars separately. (Refer to section 8.12.2.)

Connect L+ and L- of the power regeneration converter unit and those of drive unit as follows with the
dedicated bus bars. The units are shown with the terminal cover open.

When connecting the multiple drive units to one power regeneration converter unit, mount the drive units
in descending order of capacity, from the right side of the power regeneration converter unit.

When a space is found

MR-CV55K4 MR-J4-DU22KB4 MR-J4-DU11KB4 MR-J4-DU900B4  between the bus bar 3 and the
Tel ©) le] @& © (@] o ) TE2 terminal block of the drive unit,
@ 0 H place adjustment bars between,
m ‘ and screw them together.
I 1
L L i
- | |
i
] - Adjustment bar
[N
® L- == ';—"z f - ol o / L : )
[=] [=] z'v'f % o “f:l u-gu -4 c e Ik
E /
@l@l@ @@ @@
® 1| M I Mm®
Bus bar 1 Bus bar 2 Bus bar 3

Screw the bus bars 2 and 3 together
by placing one over the other.
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3.3.2 Explanation of power supply system

(1) Signal explanations

POINT
@For the location of the terminal block, refer to chapter 7 DIMENSIONS.

Connection target Svmbol Terminal Description
(application) y block MR-CV11K to MR-CV55K MR-CV11K4 to MR-CV75K4
Main circuit power L1/L2/L3 TE1 Supply 3-phase 200 V AC to 240 V AC, | Supply 3-phase 380 V AC to 480 V AC,
supply 50 Hz/60 Hz power to L1, L2, and L3. 50 Hz/60 Hz power to L1, L2, and L3.
Control circuit power L11/L21 TE3 Supply 1-phase 200 V AC to 240 V AC, | Supply 1-phase 380 V AC to 480 V AC,
supply 50 Hz/60 Hz power to L11 and L21. 50 Hz/60 Hz power to L11 and L21.
; - - - -
Drive unit L+/L- TE2 Connect the L+ and L- of the.drlve unit to these terminals.
Use bus bars for the connection.
Protective earth (PE) @ PE Connect this terminal to the protective earth (PE) of the cabinet.

(2) Power-on sequence
(a) Power-on procedure
1) Be sure to use a magnetic contactor for the main circuit power supply wiring (L1/L2/L3) as shown
in above section 3.3.1 (2). Configure a circuit to switch off the magnetic contactor by an external
sequence as soon as an alarm occurs.

2) Turn on the control circuit power supplies (L11/L21) of the power regeneration converter unit and
drive unit simultaneously with or before the main circuit power supply. A warning appears on the
display if the main circuit power supply is not turned on. When it is turned on, the warning
disappears, and the operation starts normally.
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(b) Timing chart
1) Connecting one drive unit to one power regeneration converter unit
a) When magnetic contactor drive output is enabled and the status remains at ready-on
The main circuit power does not shut off with servo-off.

Servo motor speed 0 r/min [ !

| |

| |

| |
Drive unit ‘ ‘
Control circuit ON J : :
power supply OFF | |
Power regeneration ON ‘ 1
Converter unit J : :
control circuit power supply OFF ‘ |

| |
Main circuit ON ! ;
power supply OFF ' @) : : (Nc%ts 4)

ON ) | [ — s—
Base circuit ! ! ! !
OFF | o | | |
MBR | ! [ [ | |
(Electromagnetic ON ! | | !
brake interlock) (Note 1) OFF : | | (85 ms)
| | | | ms

Servo-on command ON ‘ L ‘ B
(from servo system | !
controller) OFF | |

| |

(Note 2) ! |

| |

| |
Position command . 1/ \
(Note 3) 0 r/min

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the

electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. Give a position command after the external electromagnetic brake is released.

3. This is in position control mode.

4. In [Pr. PCO2 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit shut-
off at servo-off.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

b) When magnetic contactor drive output is enabled and the status returns to ready-off
The magnetic contactor of the converter unit turns off with ready-off, and the main circuit
power supply shuts off.

Servo motor speed 0 r/min ‘ ‘

l l

| |
Drive unit I !
Control circuit ON : :
power supply OFF | |
Power regeneration ON ‘ ‘
Converter unit | |
control circuit power supply OFF ! !

| |
Main circuit ON ; ; I—,i
power supply

OFF . (359) 1 1 ‘ ‘
Base circuit | | | ‘
OFF T | |
MBR ! 1 1 1 ! !
(Electromagnetic ON | | | | |
brake interlock) (Note 1) OFF : ! ! ‘ :
| | | | »! <

Servo-on command ON 1 1 ‘
(from servo system ! |
controller) OFF | |

|

|

|

|

Position command

(Note 3) 0 r/min

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the
electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Give a position command after the external electromagnetic brake is released.
3. This is in position control mode.
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c) When magnetic contactor drive output is disabled
When an alarm occurs, turn off the magnetic contactor using the external sequence, and shut
off the main circuit power supply.

Servo motor speed 0 r/min ‘ ‘
l l
Drive unit ON : :
Control circuit J | |
power supply OFF ; “
Power regeneration ON } }
Converter unit | |
control circuit power supply OFF | \
| |
Main circuit ON ; ;
power supply OFF ! (Note 4, 5)
. (3s) ! " Tb.
| | —h—it
N ON | ‘ ‘ ‘
Base circuit | ‘ ‘ ‘
OFF T | | \ !
| | | |
MBR | ‘ ‘ ‘ !
(Electromagnetic ON [ [ [
brake interlock) (Note 1) OFF } ! !
Servo-on command ON : ‘ ‘ ‘ $_l‘957ms)
(from servo system ; ;
controller) OFF : :
(Note 2) | l
/ \ !
Position command . ‘ ‘
(Note 3) 0 r/min

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the

electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. Give a position command after the external electromagnetic brake is released.

3. This is in position control mode.

4. In [Pr. PCO2 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit shut-off
at servo-off.

5. The base circuit remains ready-on status at servo-off. When the status is ready-off, the base circuit and the
servo-on command turn off at the same time. (Tb = 0)
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2) Connecting multiple drive units and servo amplifiers to one power regeneration converter unit
a) When magnetic contactor drive output is enabled and the status remains at ready-on

Drive unit (axis the protection
coordination cable is connected)
Servo motor speed

Drive unit (axis the protection
coordination cable is not connected)
or servo amplifier

Servo motor speed

Drive unit (axis the protection
coordination cable is connected)
Control circuit power supply

Drive unit (axis the protection
coordination cable is not connected)
or servo amplifier

Control circuit power supply

Power regeneration converter unit

Control circuit power supply

Main circuit power supply

Drive unit (axis the protection
coordination cable is connected)
Base circuit

Drive unit (axis the protection
coordination cable is connected)

0 r/min

0 r/min

OFF
ON

MBR (Electromagnetic brake interlock) (Note 1) QFF

Drive unit (axis the protection
coordination cable is not connected)
or servo amplifier

Base circuit

Drive unit (axis the protection
coordination cable is not connected)
or servo amplifier

ON
OFF

ON

MBR (Electromagnetic brake interlock) (Note 1) OFF

Servo-on command
(from servo system controller)

Drive unit (axis the protection
coordination cable is connected)
Position command (Note 3)

Drive unit (axis the protection
coordination cable is not connected)
or servo amplifier

Position command (Note 3)

ON
OFF

0 r/min

0 r/min

! | (Note 5)
: : (Note 4)‘
(3s) ! ! Tb
| T T | ,_
: 3s) | l Tb 1 l
| i i l o {e5ms)
(Note 2) : :
(Note 2) |

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the electromagnetic brake

with MBR as follows.

ON: Electromagnetic brake is not activated.

OFF: Electromagnetic brake is activated.

2. Give a position command after the external electromagnetic brake is released.

w

. This is in position control mode.

4. In [Pr. PCO2 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit shut-off at

servo-off.

5. The main circuit power does not shut off with servo-off.
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b) When magnetic contactor drive output is enabled and the status returns to ready-off
When the axis, which the protection coordination cable is connected to, turns to servo-off, the
magnetic contactor of the power regeneration converter unit turns off, and the main circuit
power supply shuts off. Even when an axis other than the cable connected turns to servo-off,
the main circuit power supply will not shut off.

Drive unit (axis the protection

coordination cable is connected) 0 r/min
Servo motor speed

Drive unit (axis the protection
coordination cable is not connected)

or servo amplifier 0 r/min | |
Servo motor speed : :
| |
Drive unit (axis the protection ON } }
coordination cable is connected) J | I
Control circuit power supply OFF | |
| |
Drive unit (axis the protection ON ! !
coordination cable is not connected) ; ;
or servo amplifier OFF | |
Control circuit power supply | |
| |
Power regeneration converter unit ON
Control circuit power supply OFF
ON
Main circuit power supply

| |
| |
| |
| |
Il Il
| |
OFF 1 1
| (3 S) | | | |
Drive unit (axis the protection ON “ > ! ! ‘ }
coordination cable is connected) | ! ! |
Base circuit OFF | | |
| | | | | | |
Drive unit (axis the protection ON | ‘ ! ! ‘ | ‘
coordination cable is connected) I | | I
MBR (Electromagnetic brake interlock) (Note 1) QFF : I I
| | | | | |
Drive unit (axis the protection ON } @s) ! ! } !
coordination cable is not connected) | | | |
or servo amplifier | |
Base circuit OFF | ‘ ! | \ | i
Drive unit (axis the protection ON : [ ‘ ‘ ! : ‘
coordination cable is not connected) | | | |
or servo amplifier OFF | | | |
MBR (Electromagnetic brake interlock) (Note 1) [ I I [ I 3s)
! I | | | |
ON ; ; —bt
Servo-on command | |
(from servo system controller) OFF I I
| |
| |
(Note 2), ‘
| |
| |
Drive unit (axis the protection : :
coordination cable is connected) 0 r/min
Position command (Note 3)
(Note 2)

Drive unit (axis the protection
coordination cable is not connected)

or servo amplifier 0 r/min

Position command (Note 3)

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the electromagnetic
brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Give a position command after the external electromagnetic brake is released.
3. This is in position control mode.
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c) When magnetic contactor drive output is disabled
When an alarm occurs, turn off the magnetic contactor using the external sequence, and shut
off the main circuit power supply.

Drive unit (axis the protection
coordination cable is connected) 0 r/min
Servo motor speed

Drive unit (axis the protection

coordination cable is not connected) .
or servo amplifier 0 r/min
Servo motor speed

Drive unit (axis the protection ON
coordination cable is connected)

Control circuit power supply OFF
Drive unit (axis the protection ON
coordination cable is not connected)

or servo amplifier
Control circuit power supply OFF

Power regeneration converter unit
Control circuit power supply OFF

N ON
Main circuit power supply

|
|
|
|
|
|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
OFF | (Note 4, 5)
' (3s) [ o Tb
Drive unit (axis the protection ON " > ! ! " N
coordination cable is connected) ‘ ! ! ‘
Base circuit OFF + | | |
! | | | | |
Drive unit (axis the protection ON : ‘ } } ‘ ‘
coordination cable is connected) I | | |
MBR (Electromagnetic brake interlock) (Note 1) QFF ! | |
! I | I I
Drive unit (axis the protection ON : @s) ! ! Eﬂ—¢ ‘
coordination cable is not connected) | | | ]
or servo amplifier |
Base circuit OFF | ‘ : : : I
Drive unit (axis the protection ON : ! ‘ ‘ ! ‘
coordination cable is not connected) \ | | |
or servo amplifier OFF | | |
MBR (Electromagnetic brake interlock) (Note 1) [ | I I I
! | | | | 1(95 ms)
| | |
Servo-on command ON I I
(from servo system controller) OFF I I
| |
| |
(Note 2) |
| |
| |
Drive unit (axis the protection : :
coordination cable is connected) 0 r/min
Position command (Note 3) I
|
|
(Note 2) }

Drive unit (axis the protection
coordination cable is not connected)
or servo amplifier

Position command (Note 3)

0 r/min

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the electromagnetic brake
with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Give a position command after the external electromagnetic brake is released.
. This is in position control mode.
4. In [Pr. PC02 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit shut-off at
servo-off.
5. The base circuit remains ready-on status at servo-off. When the status is ready-off, the base circuit and the servo-on
command turn off at the same time. (Tb = 0)

w
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3.3.3 Connectors and pin assignment

POINT

@ The pin assignment of the connectors is as viewed from the cable connector
wiring section.

@®When using the CN24 connector, MR-CVCN24S connector set and a crimping
tool are necessary.

(1) Connectors and pin assignment of MR-CV__ power regeneration converter unit

CN4 Used to connect CN40A of the drive unit.

CN41 Leave this open.

r—__CN24 Used to connect digital I/O signals.

CN24

CN9 Leave this open.

"

CN25 Connect to an error output signal. b

oooao

-

00

CN23 Connect to the operation coil of the magnetic contactor. (Note)

OO0e |
OO

T T CN23

Note. The connector for CN23 and an open tool are supplied with the power regeneration converter unit.
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(2) Connecting wire to CN25

POINT

@®When stripping wire, be careful not to damage the conductor. Using this
equipment with the conductor damaged may cause an insulation failure, loose
connection, or wire breakage.

@ After connecting wire, pull each wire lightly to confirm that the wire does not
easily come out. Using this equipment without connecting the wire properly may
cause a loose connection and wire breakage.

@ After connecting wire, be careful that the tension (torsional force) of the wire is
not directly applied to the part where the closed part of the terminal block and
the wire are connected. Applying the torsional force may cause a loose
connection or wire breakage.

@ When opening the spring, do not apply an extreme force. Otherwise, the housing
may break.

(a) Fabrication on cable insulator

Stripped length of the wire insulator should be approx. 5 to 6 mm. The appropriate stripped length of

wire depends on the wire type, etc. Set the length considering their status.

Stranded wire or solid wire of AWG 28 to 14 can be connected to CN25. Any wire whose insulator is

too thick to be inserted to the insertion hole of CN25 cannot be used.

Insulator Core

‘.—4

5 mm to 6 mm

Twist strands lightly and straighten them as follows.

\ O
o . A
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(b) Inserting wire
Insert only one wire in each wire insertion hole of CN25 (the round hole).

1) Insert a driver diagonally in the square hole.

B=—

2) Stand the driver up pressing to the end. If inserted properly, the driver keeps standing with hands
off.

=

3) Insert the properly-stripped wire in the wire insertion hole.

-4

4) Once the wire is pressed to the end, pull out the driver holding the wire.

!

5) Pull the wire lightly to confirm that the wire does not come out. Do not pull the wire too hard. In
addition, make sure that no conductor wire sticks out of the connector. You can remove the wire
with the driver inserted in the square hole.

ey
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(c) Drivers to be used
For mounting wire, dedicated drivers shown in the following are recommended.

Model Type Brand
number

210-720 Standard type (Made in Europe)
210-120J Standard type (Made in Japan) WAGO
210-657J Mini type (Made in Japan)

When using general drivers, the width must be 3.5 mm. Those drivers, which are too large to be
inserted in the driver slot, or are unable to open the springs properly, cannot be used.

A
v
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3.3.4 Signal (device) explanations

The following table lists signals (devices) of the power regeneration converter unit.
For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.3.7.

(1) /O signal connector (CN24)

Signal (device) Symbol Cgrnnﬁcc:;or Function and application di\:i/soion
Forced stop EM1 CN24-1 | To enable EM1, set the converter setting rotary switch (SW1) of the power DI
regeneration converter unit to "4".
When EM1 is turned off, the converter unit will be in a forced stop state. In this
state, the magnetic contactor turns off, [AL. E9 Main circuit off warning] occurs
in the drive unit, and the servo-on turns off.
The forced stop state will be reset when EM1 is turned on.
Reset RES CN24-2 | This signal is used for resetting alarms. Turn RES off after it has been on for DI
100 ms or longer.
Some alarms cannot be rest by RES. Refer to chapter 6 for the alarms that can
be reset.
If RES is turned on while no alarm is occurring, the state will be ready-off. Do
not turn this device on during an operation as it is not for stopping the
operation.
Alarm ALM CN24-3 | When an alarm occurs, ALM turns off. DO
Digital I/F power DICOM | CN24-4 |Input24V DC (24 V DC + 10% 500 mA) for I/O interface. The power supply
supply input capacity varies, depending on the number of 1/O interface points to be used.
For sink interface, connect + of the 24 V DC external power supply.
For source interface, connect - of the 24 V DC external power supply.
Ready RDYA CN24-5 | RDYA turns on when the power regeneration converter unit is ready. DO
Itis a reverse logic to RDYB. RDYA remains off until the unit turns on after the
power is turned on.
Operation permission RDYB CN24-6 | RDYB turns on when an error occurs in the power regeneration converter unit DO
and when the reset is inputted. It is a reverse logic to RDYA. RDYB remains off
until the unit turns off after the power is turned on.
Converter reset RSO CN24-7 | RSO turns on when RES is inputted to the power regeneration converter unit. DO
Digital I/F common DOCOM | CN24-8 [ This is a common terminal for input signal. This is separated from LG.
For sink interface, connect - of the 24 VV DC external power supply.
For source interface, connect + of the 24 V DC external power supply.
(2) Alarm output connector (CN25)
Signal (device) Symbol Cginnnzcc:)t?r Function and application di\:i/soion
Alarm output A CN25-1 | This connector, having a form C contact, outputs an alarm when the protective DO
B CN25-2 | function of the power regeneration converter unit is activated and the power
C CN25-3 | output to the drive unit is stopped.
Abnormal: B and C are not conducted. (A and C are conducted.)
Normal: B and C are conducted. (A and C are not conducted.)
(3) Magnetic contactor control connector (CNP23)
Signal (device) Symbol C’c;?nnzcz)t?r Function and application di\xgion
Magnetic contactor MCA1 CN23-1 | Connect this device to the operation coil of the magnetic contactor and the
drive output power supply for controlling the magnetic contactor.
When the power regeneration converter unit receives a start command from the
MC2 CN23-3 | drive unit, MC1 (CNP23-1 pin) and MC2 (CN23-3 pin) will be shorted.

When not executing control using the connector for controlling magnetic
contactor, set the converter setting rotary switch (SW1) of the power
regeneration converter unit to "1". (Refer to section 3.4.3.)
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3.3.5 Alarm occurrence timing chart

@®When an alarm has occurred, remove its cause, make sure that the operation
ACAUTK}N signal is not being inputted, ensure safety, and reset the alarm before restarting
operation.

(1) Connecting one drive unit to one power regeneration converter unit
(a) When magnetic contactor drive output is enabled
1) Power regeneration converter unit
When an alarm occurs in the power regeneration converter unit, the magnetic contactor turns off
and the main circuit magnetic contactor shuts off. The drive unit in operation stops. To deactivate
the alarm, cycle the control circuit power or request the operation from the driver unit. However,
the alarm cannot be deactivated unless its cause is removed.

. 2)
Power regeneration ON
converter unit _I I_I
Control circuit power supply OFF

ON
OFF

Main circuit power supply

w

Power regeneration

converter unit —‘—<No alarm>< Alarm

] ]
i

(35)

No alarm 1 Alarm ‘ No alarm
Alarm ‘ / >;< )
| Alarm occurrence ! / Alarm occurrence / ! /
Drive unit ON [ [
Control circuit power supply g | r |
| I ! I
I ! I
| ! |
Base circuit ON | |
OFF ‘ ‘
\

Servo-on command (from ON

servo system controller) OFF !
|

Drive unit :

—_ No alarm Alarm No alarm
Alarm } ><
1, 15s

Reset command (from ON

servo system controller) OFF

1) in figure Even if an alarm occurs in the power regeneration converter unit when the drive unit is at

servo-off, the alarm is not detected.

2) and 3) in figure To deactivate the alarm of the power regeneration converter unit, cycle the power of the
power regeneration converter unit (2)), or turn on the servo-on command (3)). Refer to
section 6.1 for the alarms that can be reset with the servo-on command on.

4) in figure If an alarm occurs in the power regeneration converter unit when the drive unit is at
servo-on, the alarm also occurs in the drive unit, and the drive unit becomes servo-off.



3. MR-CV_ POWER REGENERATION CONVERTER UNIT

2) Drive unit

When an alarm occurs in the drive unit, the base circuit shuts off and the servo motor coasts.
When an external dynamic brake is used, the external dynamic brake is activated to stop the
servo motor. To deactivate the alarm, cycle the control circuit power, or give the error reset or
CPU reset command from the servo system controller. However, the alarm cannot be deactivated
unless its cause is removed.

Power regeneration
converter unit
Control circuit power supply

Main circuit power supply

Power regeneration
converter unit

Alarm

Drive unit
Control circuit power supply

Base circuit

Servo-on command (from
servo system controller)

Drive unit
Alarm

Reset command (from
servo system controller)

1) in figure

ON
OFF-—|

P —

No alarm / i ]

—

| T

T (@359) T @3s)

T

No alarm No alarm

>T< Alarm

Alarm occurrence

After the drive unit has started, and when the drive unit and power regeneration converter

unit have no alarms, the main circuit power is supplied.
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(b) When magnetic contactor drive output is disabled
1) Power regeneration converter unit
When an alarm is occurs in the power regeneration converter unit, servo-off occurs. However, the
main circuit power supply does not shut off; therefore, shut off the main circuit power supply with
the external sequence. When the alarm is deactivated in the power regeneration converter unit,
(and in the drive unit if an alarm has also occurred in the drive unit), turn on the error reset
command from the servo system controller to resume the operation.

Power regeneration ON

)
converter unit _I I_I
Control circuit power supply ~ OFF ‘

|

|

|

|

Main circuit power supply

Power regeneration

converter unit Alarm X ) No alarm

Alarm

Drive unit
Control circuit power supply OFF

|
|
o ON |
Base circuit |
OFF —
|
|
Servo-on command (from ON !
servo system controller) OFF —
! I
! I
. . ! |
Drive unit
Alarm —%—< No alarm >< Alarm No alarm
' 1 15s
Reset command (from ON
servo system controller) OFF
1) in figure Even if an alarm occurs in the power regeneration converter unit when the drive unit is at

servo-off, the alarm is not detected.

2) and 3) in figure To deactivate the alarm of the power regeneration converter unit, cycle the power of the
power regeneration converter unit (2)), or turn on the servo-on command (3)). Refer to
section 6.1 for the alarms that can be reset with the servo-on command on.

4) in figure If an alarm occurs in the power regeneration converter unit when the drive unit is at
servo-on, the alarm also occurs in the drive unit, and the drive unit becomes servo-off.

5) in figure Shut off the main circuit power supply with the external sequence at the same time with
the alarm occurrence.
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2) Drive unit
When an alarm occurs in the drive unit, servo-off occurs. However, the main circuit power supply
does not shut off; therefore, shut off the main circuit power supply with the external sequence.
After the alarm is deactivated in the drive unit, turn on the error reset command from the servo
system controller to resume the operation.

Power regeneration ON

converter unit
Control circuit power supply OFF

Main circuit power supply

Power regeneration

| |
| |
| |
converter unit —l—< } No alarm }
Alarm | : : :
[ I !
Drive unit ON = | |
Control circuit I
ontrol circuit power supply g i i | |
| |
[ | !
- ON [ |
Base circuit OFF ! ! | | | |
: I 1(3s) I 1(3s)
| —
|
Servo-on command (from ON ! : |
|
servo system controller) OFF ‘ ; ;
| |
;! | |
Drive unit ‘ : :
Alarm 1—( No alarm >T< Alarm i No alarm
[
158 Alarm occurrence
Reset command (from ON
servo system controller) OFF
1) in figure When an alarm occurs in the drive unit, shut off the main circuit power supply with the
external sequence.
2) in figure Turn on the main circuit power supply after the alarm in the drive unit is deactivated.
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(2) Connecting multiple drive units and servo amplifiers to one power regeneration converter unit
(a) When magnetic contactor drive output is enabled
1) Power regeneration converter unit

When an alarm occurs in the power regeneration converter unit, the magnetic contactor turns off
and the main circuit magnetic contactor shuts off. Make all the axes servo-off by inputting the
forced stop signal from the servo system controller to the drive unit or servo amplifier in operation.
To deactivate the alarm, cycle the control circuit power or request the operation from the axis
which the protection coordination cable is connected to. However, the alarm cannot be
deactivated unless its cause is removed.

2)
Power regeneration converter unit ON
Control circuit power supply OFF
|
l ‘
N ON | l
Main circuit power supply ‘ |
OFF : | | | |
| 1) /) 4) 3)
i i | [N | |
i%v:rir regeneration converter unit —No aIarm>T< Alarm No alarm Alarm / X ] No alarm
| + |
|
L l l
. Lo ) | Alarm occurrence . | Alarm occurrence ‘
Drive unit (axis the protection ON L ‘ ‘
coordination cable is connected) _I : | I |
Control circuit power supply OFF | | : |
| | | |
ro | ! |
Drive unit (axis the protection ON ' | ! ‘ !
coordination cable is connected) : I | |
Base circuit OFF —
I | [(3s) | 3s
| £ 35)
|
Servo-on command ON P ‘ |
(from servo system controller) OFF —. ‘ ! [
[ | | :
[ | | |
Drive unit (axis the protection : ! : I :
coordination cable is connected) —v—K No alarm | X Alarm No alarm
Alarm - T I ;
| |
L : ! !
| |
Reset command ON I : : I :
(from servo system controller) ! | I
OFF : : ‘ : ‘
! : : I :
Drive unit (axis the protection ON : ] 1 : |
coordination cable is not | | I ‘
connected) or servo amplifier OFF | | I }
Control circuit power supply L I : |
| |
Drive unit (axis the protection ON } I ! '5) ‘
coordination cable is not ;!
connected) or servo amplifier OFF — ]
Base circuit [
[
|
L
Drive unit (axis the protection ! :
coordination cable is not <
connected) or servo amplifier o No alarm

Alarm : 115s
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1) in figure Even if an alarm occurs in the power regeneration converter unit when the drive unit is at
servo-off, the alarm is not detected.

2) and 3) in figure To deactivate the alarm of the power regeneration converter unit, cycle the power of the
power regeneration converter unit (2)), or turn on the servo-on command (3)). Refer to
section 6.1 for the alarms that can be reset with the servo-on command on.

4) in figure If an alarm occurs in the power regeneration converter unit when the drive unit is at
servo-on, the alarm also occurs in the axis which the protection coordination cable is
connected to, and the drive unit becomes servo-off.

5) in figure When an alarm occurs in the power regeneration converter unit, make all the axes servo-
off by inputting the forced stop signal from the servo system controller.
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2) Drive unit
When an alarm occurs in the drive unit which the protection coordination cable is connected to,
the base circuit shuts off and the servo motor coasts. When an alarm occurs in the servo amplifier
or drive unit which the protection coordination cable is not connected to, shut off the main circuit
power supply by turning off the magnetic contactor with the external sequence. When an external
dynamic brake is used, the external dynamic brake is activated to stop the servo motor. When an
alarm occurs in any axis, make all the axes servo-off by inputting the forced stop signal from the
servo system controller.
To deactivate the alarm, cycle the control circuit power, or give the error reset or CPU reset
command from the servo system controller. However, the alarm cannot be deactivated unless its
cause is removed.

Power regeneration converter unit ON
Control circuit power supply OFF
|
! 1) 1)
N ON |
Main circuit power supply ‘
OFF —
|
|
. . |
/F;lc;v;ﬁr regeneration converter unit / No alarm / )

coordination cable is connected)

|
|
|
Drive unit (axis the protection ON ;
Control circuit power supply OFF —I !
|
|
|
|
Drive unit (axis the protection ON : I
coordination cable is connected) D
Base circuit OFF : f f . {
;! - 13s) ) (39)
|
|
Servo-on command ON : ! I
(from servo system controller) OFF —. ‘ I
o !
! I I I
|
! I I I
Drive unit (axis the protection : ! . I I
ch)ordination cable is connected) —v—K No alarm ! >< Alarm No alarm
arm I
| 115s ! T
*—‘7‘ i Alarm occurrence
Reset command ON | ! | |
(from servo system controller) OFF —— ‘ ‘
! | |
: ! | |
! | |
Drive unit (axis the protection ON P ! !
coordination cable is not | ! !
connected) or servo amplifier OFF | ! !
Control circuit power supply I | |
|
Drive unit (axis the protection ON I | | 2)
|
|

coordination cable is not

connected) or servo amplifier OFF !

Base circuit

Drive unit (axis the protection

coordination cable is not ‘<

connected) or servo amplifier No alarm

Alarm

1) in figure After the drive unit has started, and when the drive unit and power regeneration converter

unit have no alarms, the main circuit power is supplied.

2) in figure When an alarm occurs in any axis, make all the axes servo-off by inputting the forced
stop signal from the servo system controller.
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(b) When magnetic contactor drive output is disabled
1) Power regeneration converter unit

When an alarm is occurs in the power regeneration converter unit, servo-off occurs. However, the
main circuit power supply does not shut off; therefore, shut off the main circuit power supply with
the external sequence. Make all the axes servo-off by inputting the forced stop signal from the
servo system controller to the drive unit or servo amplifier in operation. When the alarm is
deactivated in the power regeneration converter unit, (and in the drive unit or servo amplifier if an
alarm has also occurred in the drive unit or servo amplifier), turn on the error reset command from
the servo system controller to resume the operation.

2)
Power regeneration converter unit ON
Control circuit power supply OFF
|
| |
5
ON ) |
|

Main circuit power supply

)

4) 3
i%v:rir regeneration converter unit —‘—KNo aIarm>T< Alarm Alarm / X ] No alarm
| T |
\
l | Alarm occurrence | Alarm occurrence / | /
Drive unit (axis the protection ON ! : }
coordination cable is connected) ! | : |
Control circuit power supply OFF : | ‘ ‘
[ | | |
[ ! | |
Drive unit (axis the protection ON [ : :
coordination cable is connected) : I | |
Base circuit OFF .
;! \l 139) 139
[ =
Servo-on command ON } : I :
from servo system controller, I I
( 4 ) OFF —— | | |
r I | I
| |
Drive unit (axis the protection : ! : >:<
coordination cable is connected) — No alarm I Alarm No alarm
Alarm I : : ! :
: : | : |
| |
Reset command ON | ! ! : |
(from servo system controller) OFF : : ‘ : ‘
| |
: : I : I
| |
Drive unit (axis the protection ON : ‘ ! 1 !
coordination cable is not | ‘ | ‘
connected) or servo amplifier OFF | ! | !
Control circuit power supply . | ! |
| |
Drive unit (axis the protection 0 : I | 15) ‘
coordination cable is not N .
connected) or servo amplifier ;!
Base circuit OFF — ‘
! |
|
b
Drive unit (axis the protection : I
coordination cable is not ‘<
connected) or servo amplifier ro No alarm
Alarm ' 115s
1 .
1) in figure Even if an alarm occurs in the power regeneration converter unit when the drive unit is at

servo-off, the alarm is not detected.

2) and 3) in figure To deactivate the alarm of the power regeneration converter unit, cycle the power of the
power regeneration converter unit (2)), or turn on the servo-on command (3)). Refer to
section 6.1 for the alarms that can be reset with the servo-on command on.

4) in figure If an alarm occurs in the power regeneration converter unit when the drive unit is at
servo-on, the alarm also occurs in the drive unit, and the drive unit becomes servo-off.

5) in figure When an alarm occurs in the power regeneration converter unit, make all the axes servo-
off by inputting the forced stop signal from the servo system controller.
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2) To drive unit or servo amplifier
When an alarm occurs in the drive unit or servo amplifier, servo-off occurs. However, the main
circuit power supply does not shut off; therefore, shut off the main circuit power supply with the
external sequence. Make all the axes servo-off by inputting the forced stop signal from the servo
system controller to the drive unit or servo amplifier in operation. After the alarm is deactivated in
the drive unit or servo amplifier, turn on the error reset command from the servo system controller
to resume the operation.

Power regeneration converter unit ON —I

coordination cable is not

Control circuit power supply

Control circuit power supply OFF
|
! 1) 2)
R ON —
Main circuit power supply ! | |
OFF f |
| |
| ‘ |
|
Power regeneration converter unit ‘ | I
Alarm —‘—K‘ | , Noalarm |
[l [l
: : I I
| |
Drive unit (axis the protection ON —L . f
coordination cable is connected) _I ! I I
Control circuit power supply OFF } : :
|
! I I
|
|
Drive unit (axis the protection ON [ ‘ :
coordination cable is connected) : I |
Base circuit OFF L f f i |
| | 1(3s) 1 o 1(3s)
| — |
| |
Servo-on command ON : : I
from servo system controller I
( y ) OFF —— |
| I I I
! I I I
Drive unit (axis the protection : ! ; I |
coordination cable is connected) —,—( No alarm I Alarm No alarm
Alarm I } L
", 15s :
”'—‘7‘ i Alarm occurrence
|
Reset command ON | ! : |
from servo system controller ! |
( Y ) oFF ‘
| | |
| | |
| |
Drive unit (axis the protection ! |
f ON J |
connected) or servo amplifier I
) P OFF |
|
|

Drive unit (axis the protection ON
coordination cable is not

connected) or servo amplifier OFF

Base circuit

Drive unit (axis the protection

coordination cable is not ‘<

connected) or servo amplifier No alarm

Alarm

1) in figure When an alarm occurs in the drive unit, shut off the main circuit power supply with the

external sequence.
2) in figure Turn on the main circuit power supply after the alarm in the drive unit is deactivated.

3) in figure When an alarm occurs in any axis, make all the axes servo-off by inputting the forced
stop signal from the servo system controller.
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3.3.6 Forced stop in the power regeneration converter unit

(1) Connecting one drive unit to one power regeneration converter unit
(a) When magnetic contactor drive output is enabled
When EM1 (Forced stop) is disabled in the power regeneration converter unit, the magnetic
contactor turns off and the main circuit power supply shuts off. The base circuit of the drive unit in
operation shuts off, and [AL. E9 Main circuit off warning] appears on the drive unit. When EM1 is
enabled in the power regeneration converter unit, the magnetic contactor turns on, the main circuit
power is supplied, and then the drive unit automatically resumes the operation.

Dynamic brake

|
Servo motor |
speed !
(50 ms) ' (Note 2) (3s)
ON B " >
Base circuit [ 2)
OFF ‘ ! ‘
| | (3s) |
MBR (Note 1) ON N ’
(Electromagnetic ! 2)
brake interlock) OFF | I
| |
Converter main Alarm
circuit
warning No alarm | |
| |
| |
Main circuit ON 1)/4
power supply OFF \
ON

EM1 (Forced stop)
OFF (Enabled)

Note 1. When an electromagnetic brake is installed externally, configure a sequence which
operates the electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. There are delays caused by a magnetic contactor built into the external dynamic brake
(about 50 ms) and by external relays.

1) in figure When EM1 is enabled in the power regeneration converter unit, the main circuit power is
supplied.
2) in figure When the capacitor in the main circuit is fully charged, the base circuit and MBR turn on.
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(b) When magnetic contactor drive output is disabled
When EM1 (Forced stop) is disabled in the power regeneration converter unit, the base circuit of the
drive unit that is in operation shuts off, and [AL. E9 Main circuit off warning] appears on the drive
unit. When EM1 is enabled in the power regeneration converter unit, the drive unit automatically
resumes the operation.

Dynamic brake

|
Servo motor |
speed |
|
(50 ms) ' (Note 2) (3s)
- ON > ’
Base circuit \
OFF | ‘ ‘
I ! (3s) !
MBR (Note 1) ON ™
(Electromagnetic |
brake interlock) OFF ‘ !
Converter main Alarm ‘ 1)
circuit
warning No alarm ! ‘
| |
Main circuit ON
I
power supply OFF !
|
N
EM1 (Forced stop) ©

OFF (Enabled)

Note 1. When an electromagnetic brake is installed externally, configure a sequence which
operates the electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. There are delays caused by a magnetic contactor built into the external dynamic
brake (about 50 ms) and by external relays.

1) in figure When EM1 is enabled, the converter main circuit off warning is released.
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(2) Connecting multiple drive units and servo amplifiers to one power regeneration converter unit

POINT

@ The EM1 (forced stop) of the power regeneration converter unit and drive units
should be turned off simultaneously.

(a) When magnetic contactor drive output is enabled
When EM1 (Forced stop) is disabled in the power regeneration converter unit, the magnetic
contactor turns off and the main circuit power supply shuts off. The base circuit of the drive unit in
operation shuts off, and [AL. E9 Main circuit off warning] appears on the drive unit. When EM1 is
enabled in the power regeneration converter unit, the magnetic contactor turns on, the main circuit
power is supplied, and then the drive unit automatically resumes the operation.

Dynamic brake

Drive unit (axis the protection coordination
cable is not connected) or servo amplifier
Servo motor speed

Drive unit (axis the protection coordination ON wz) ‘ (35)
cable is not connected) or servo amplifier | 2) I_
Base circuit OFF ! ‘ ‘

|
Drive unit (axis the protection coordination ON ‘ ‘ (35) ‘
cable is not connected) or servo amplifier | 2) I_
MBR (Electromagnetic brake interlock) (Note 1)  OFF

cable is connected) /"

|
|
Drive unit (axis the protection coordination o |
|
Servo motor speed ! :

! |
Drive unit (axis the protection coordination ON AM(Note 2) &»
cable is connected) | 2)
Base circuit OFF | ‘ ‘

. Lo . I ! ! (8s) !

Drive unit (axis the protection coordination ON e
cable is connected) \ 2)
MBR (Electromagnetic brake interlock) (Note 1)  OFF ‘ ‘

| |
Drive unit (axis the protection coordination  Ajgrm
cable is connected)
Converter main circuit warning No alarm ‘ ‘

| |
Main circuit ON ]
power supply OFF )\\
EM1 (Forced stop) ON
(Note 3)

OFF (Enabled)

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the

electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. There are delays caused by a magnetic contactor built into the external dynamic brake (about 50 ms) and by
external relays.

3. The EM1 (forced stop) of the power regeneration converter unit and drive units should be turned off
simultaneously.

1) in figure When EM1 is enabled in the power regeneration converter unit, the main circuit power is
supplied.
2) in figure When the capacitor in the main circuit is fully charged, the base circuit and MBR turn on.

3- 57
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(b) When magnetic contactor drive output is disabled
When EM1 (Forced stop) is disabled in the power regeneration converter unit, the base circuit of the
drive unit that is in operation shuts off, and [AL. E9 Main circuit off warning] appears on the drive
unit. When EM1 is enabled in the power regeneration converter unit, the magnetic contactor turns
on, the main circuit power is supplied, and then the drive unit automatically resumes the operation.

Dynamic brake

|
Drive unit (axis the protection coordination |
cable is not connected) or servo amplifier !

Servo motor speed

(50 ms) ' (Note 2) (3s)
Drive unit (axis the protection coordination ON i |
cable is not connected) or servo amplifier | ‘ I_
Base circuit OFF | ! [
| ! (3s) !
Drive unit (axis the protection coordination ON “ ’
cable is not connected) or servo amplifier OFF :
MBR (Electromagnetic brake interlock) (Note 1) ‘ Dynamic brake :
Drive unit (axis the protection coordination H 3 |
cable is connected) X !
Servo motor speed i |
' (50 ms) (Note 2) w (3s)
Drive unit (axis the protection coordination ON —> |
cable is connected) | I_
Base circuit OFF | | |
| | 3s |
Drive unit (axis the protection coordination ON ‘ ‘ (35)
cable is connected) \ I_
MBR (Electromagnetic brake interlock) (Note 1)  OFF | |
| |
Drive unit (axis the protection coordination  aAj5rm 1)
cable is connected)
Converter main circuit warning No alarm ‘ ‘
| |
Main circuit ON
power supply OFF !
|
EM1 (Forced stop) ON
(Note 3)

OFF (Enabled)

Note 1. When an electromagnetic brake is installed externally, configure a sequence which operates the

electromagnetic brake with MBR as follows.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. There are delays caused by a magnetic contactor built into the external dynamic brake (about 50 ms) and by
external relays.

3. The EM1 (forced stop) of the power regeneration converter unit and drive units should be turned off
simultaneously.

1) in figure When EM1 is enabled, the converter main circuit off warning is released.
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3.3.7 Interfaces

(1) Sink I/O interface
(a) Digital input interface DI
This is an input circuit in which photocoupler cathode side is the input terminal. Transmit signals from
sink (open-collector) type transistor output, relay switch, etc. The following is a connection diagram
for sink input. Refer to (2) in this section for source input.

Power regeneration converter unit

For transistor

«— EM1
Approx. 5 mA  <«— etc. ——
LT
Approx. 4.1kQ |
Switch Q@ﬂ,
TR I
| | DICOM
1
Vees < 1.0V 24V DC £10%
lceo < 100 pA 350 mA

(b) Digital output interface DO
This is a circuit in which the collector of the output transistor is the output terminal. When the output
transistor is turned on, the current will flow to the collector terminal.
A lamp, relay, or photocoupler can be driven. Install a diode (D) for an inductive load, or install an
inrush current suppressing resistor (R) for a lamp load.
(Rated current: 40 mA or less, maximum current: 50 mA or less, inrush current: 100 mA or less) A
maximum of 2.6 V voltage drop occurs in the power regeneration converter unit.
The following shows a connection diagram for sink output. Refer to (2) in this section for source
output.

Power regeneration converter unit

If polarity of diode is
reversed, the power
regeneration converter

unit will malfunction.

ALM,
etc.

@
Dl e D
il
[P ]
Ty e

DOCOM

N

(Note) 24 V DC = 10%
350 mA

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply a
high voltage (maximum of 26.4 V) from an external source.
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(2) Source /O interface
In this power regeneration converter unit, source type 1/O interfaces can be used.

(a) Digital input interface DI
This is an input circuit in which the anode of the photocoupler is the input terminal. Transmit signals
from source (open-collector) type transistor output, relay switch, etc.

Power regeneration converter unit

For transistor

EM1
—> lete. ——
-
Approx.4.1kQ |
TR Switch @@ﬂ,
| I DICOM
« ik

Approx. 5 mA 24V DC £10%
Vees < 1.0V 350 mA
lceo < 100 pA

(b) Digital output interface DO
This is a circuit in which the emitter of the output transistor is the output terminal. When the output

transistor is turned on, the current will flow from the output terminal to a load.
A maximum of 2.6 V voltage drop occurs in the power regeneration converter unit.

Power regeneration converter unit

If polarity of diode is
reversed, the power

regeneration converter
unit will malfunction.

ALM, Load

. A e
R
zq & | L=
>— Docom N
1T
(Note) 24 V DC £ 10%
350 mA

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply a
high voltage (maximum of 26.4 V) from an external source.

(3) Alarm output
B and C are conducted in normal operation of the power regeneration converter unit. When an alarm

occurs, A and C are conducted. Connect to an error output (A/B/C) via a relay coil, etc.

Power regeneration converter unit

A Permissible load: 230 V AC 0.3 A, 30 V DC 0.3 A (Note)
—

—ts,

C

Y g

Note. To comply with the IEC/EN/UL/CSA standard, keep it 30 V DC or lower.
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3.3.8 Grounding

@Ground the power regeneration converter unit, drive unit, and servo motor
securely.
AWARN IN GG @To prevent an electric shock, be sure to connect the protective earth (PE) terminal
(marked ©) of the power regeneration converter unit and the drive unit to the
protective earth (PE) of the cabinet.

The drive unit switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cable routing, the drive unit may be affected by the switching noise (due to di/dt and dv/dt)
of the transistor. Be sure to ground to prevent such a fault by referring to the following diagram.

To conform to the EMC Directive, refer to "EMC Installation Guidelines".

Cabinet

Power regeneration converter unit

Line filter AC reactor (Note 3)
MCCB ' k
(Note 1) >~
Power |
supply ;
/

Drive unit

Controller Servo motor

<

Servo motor

<

Outer box —|—<L—o—o—o—o—o—|
{ Protective earth (PE) |

l

Note 1. For the power supply specifications, refer to section 1.4.
2. Be sure to connect the grounding terminal of the servo motor to the PE terminal of the drive unit. Do not connect the wire
directly to the protective earth of the cabinet.
3. Be sure to install an MR-AL-_AC reactor.
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3.4 Startup

@®When executing a test run, follow the notice and procedures in this instruction
manual. Otherwise, it may cause a malfunction, damage to the machine, or injury.

@ Do not operate switches with wet hands. Otherwise, it may cause an electric
shock.

/N\WARNING

@Before starting operation, check the parameters. Improper settings may cause
some machines to operate unexpectedly.

@The heat sink of the power regeneration converter unit and drive unit, and the
servo motor, etc. may be hot while power is on and for some time after power-off.
Take safety measures such as providing covers to avoid accidentally touching
them by hands and parts such as cables.

@During operation, never touch the rotor of the servo motor. Otherwise, it may
cause injury.

@Before wiring, switch operation, etc., eliminate static electricity. Otherwise, it may
cause a malfunction.

/N\CAUTION

The following items are the same as those for MR-J4-_(-RJ). Refer to the section of the detailed explanation
field for details. Read the corresponding section by replacing "servo amplifier" to "drive unit". "MR-J4- B "
means "MR-J4- B _(-RJ) Servo Amplifier Instruction Manual".

Model Item Detailed explanation
MR-J4-DU_B_(-RJ) | Switch setting and display of the servo MR-J4-_B_ section 4.3
amplifier
Test operation MR-J4-_B_ section 4.4
Test operation mode MR-J4-_B_ section 4.5
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3.4.1 Switching power on for the first time

When switching the power on for the first time, follow this section to startup.
"MR-J4- B " means "MR-J4- B_(-RJ) Servo Amplifier Instruction Manual".

Description Reference
Wiring check Check whether the power regeneration converter unit, the drive unit, and the (2) in this
servo motor are wired correctly by visual inspection, DO forced output function, section
etc.
| Surrounding environment check | Check the surrounding environment of the power regeneration converter unit, MR-J4- B
the drive unit and the servo motor. Section 4.1.3
Axis No. settings Confirm that the control axis No. set with the auxiliary axis number setting MR-J4-_B_
switches (SW2-3 and SW2-4) and with the converter setting rotary switch Section 4.3.1
(SW1) match the control axis No. set with the servo system controller. (3)
! Section 3.4.3
Parameter setting Set the parameters as necessary for the operation mode, etc. Section 5.3
v
Test operation of the servo motor For the test operation, with the servo motor disconnected from the machine MR-J4-_ B_
alone in test operation mode and operated at the speed as low as possible, check whether the servo motor | Section 4.5
rotates correctly.
Test operation of the servo motor For the test operation, give commands to the drive unit with the servo motor
alone by commands disconnected from the machine and operated at the speed as low as possible,
check whether the servo motor rotates correctly.
Test operation with the servo motor Connect the servo motor with the machine, and check machine motions by
and machine connected transmitting operation commands from the servo system controller.
Gain adjustment Make gain adjustment to optimize the machine motions. MR-J4- B
Chapter 6
Actual operation
v
Stop Stop giving commands and stop operation.
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(2) Wiring check
(a) Power supply system wiring
Before switching on the main circuit and control circuit power supplies, check the following items.

1) Power supply system wiring
a) The power supplied to the power input terminals (L1/L2/L3/L11/L21) of the power regeneration
converter unit and the power input terminals (L11/L21) of the drive unit should satisfy the
defined specifications. (Refer to section 1.4.)

b) When magnetic contactor drive output is enabled, the magnetic contactor control connector
(CN23) should be connected to the coil of the magnetic contactor.

2) Connection of drive unit and servo motor
a) The power outputs (U/V/W) of the drive unit should match in phase with the power inputs
(U/VIW) or the servo motor.

Drive unit Servo motor
U

b) The power supplied to the power regeneration converter unit should not be connected to the
power outputs (U/V/W) of the drive unit. Otherwise, the drive unit and servo motor will fail.

Y

Drive unit Servo motor

c) The grounding terminal of the servo motor is connected to the PE terminal of the drive unit.

4) The CN2 connector of the drive unit should be connected to the encoder of the servo motor
securely using the encoder cable.

Drive unit Servo motor

a0
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(b) I/O signal wiring
1) Power regeneration converter unit
a) A voltage exceeding 24 V DC should not be applied to the pins of the CN24 connector.
b) The wire between the plate and DOCOM of the CN24 connector should not be shorted.

Power regeneration converter un

CN24
DOCOM :I
Plate

2) MR-J4-DU_B_(-RJ) drive unit
a) The 1/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN3 connector. You can use this
function to check the wiring. In this case, turn on the control circuit power supply only.
For details of 1/0 signal connection, refer to section 3.2 of "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual". For details of DO forced output, refer to section 4.5.1 of "MR-J4-_B_(-RJ)
Servo Amplifier Instruction Manual".

b) A voltage exceeding 24 V DC should not be applied to the pins of the CN3 connector.
c) The plate and DOCOM of the CN3 connector should not be shorted.

Drive unit

CN3

DOCOM ]
Plate
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3.4.2 Startup

(1) Power on

POINT

@Set [Pr. PA02]to "4 1
coordination cable.

[AL. 95 occurs]).

stop is inputted (when [AL. E6 occurs]).

with a command from the controller.

@Set [Pr. PA02] to "_7 _ _" for the drive unit which is connected to the power
regeneration converter unit with the protection coordination cable.

"and [Pr. PFO3]to " 1 " for the drive unit which is

not connected to the power regeneration converter unit with the protection

@Set [Pr. PFO7]to "_1 _ _" to keep the main circuit power supply on at STO (when
@Set [Pr. PFO7] "1_ _ " to keep the main circuit power supply on when the forced
@For the drive unit which is not connected to the power regeneration converter

unit with the protection coordination cable, make sure that the power
regeneration converter unit is in ready-on state, and then turn on the servo-on

Startup of the MR-J4-DU_B_(-RJ) is the same as that of the MR-J4- B (-RJ). For details, refer to

section 4.2 of "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual”.

The power regeneration converter unit shows "C" (ready-off) on the display at power-on.
When an error occurs or EM1 (Forced stop) is disabled in the power regeneration converter unit, the

operation will stop.
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3.4.3 Switch setting and operation section of power regeneration converter unit

Forced stop, protection coordination, and magnetic contactor drive output can be set with the switch on the
power regeneration converter unit.

The 1-digit, 7-segment LED display shows the power regeneration converter unit status and the alarm
number.

(1) Switches

@Use an insulated screw driver for the converter setting rotary switch (SW1). Do
AWARN ING not use a metal screw driver. Touching patterns on electronic boards, lead of
electronic parts, etc. may cause an electric shock.

POINT
@Do not set any values other than described to the converter setting rotary switch
(SW1).
@ The setting of the switch will be enabled after the main circuit power supply and
control circuit power supply are cycled.

Set the converter setting rotary switch to enable/disable the forced stop, protection coordination, and
magnetic contactor drive output. The following shows the setting of the converter setting rotary switch
and a combination of enabling/disabling each function.

Power regeneration Rotary switch for Forced Protection coordination Magnetic
converter unit setting converter (SW1) No. stop Protection | Stand-alone | contactor drive
® O @ 67894 coordination drive output
5 B —
_— |4 @ ¢ nglnu'te'?' Disabled | Enabled | Disabled Enabled
2 E

i oF 1 Disabled | Enabled Disabled Disabled

4 Enabled Enabled Disabled Enabled
8 Disabled Disabled Enabled Disabled

Other than Not used
above
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(2) Scrolling display
(a) Normal display
When the control section of the power regeneration converter unit is turned on, the 1-digit, 7-
segment LED display shows the progress of the initial setting. In normal operation, the 1-digit, 7-
segment LED is always on.

o During ready-on
Initialization completed  Contactor on During servo-on
Initializing (Ready-off) (Charging)  (Charging completed)

o= o

l l l l l l Drive unit
A AN AR Forced stop

(b) Alarm display
When an alarm or warning occurs, each digit of the corresponding number is alternately displayed by

blinking.

1) Displaying 2-digit number
Each of the two digits of the alarm or warning No. and blank are repeatedly displayed. The
following shows when [AL. 61] is occurring as an example.

Displays "6" Displays "1"
of [AL. 61] of [AL. 61] Displays blank
l I
l l After l After
P\ 15s 15s

:

After 1s

2) Displaying 3-digit number
Each of the three digits of the alarm or warning No. and blank are repeatedly displayed. The
following shows when [AL. 6E.1] is occurring as an example.

Displays "6" Displays "E" Displays "1"
of [AL. 6E.1] of [AL. 6E.1] of [AL. 6E.1] Displays blank

After l After
- | 1S 1s

l After
A 1s

f

After 1s
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(3) Display sequence

When an alarm occurs,
its alarm code appears.

Initializing

% Initialization completed

E Ready-off (charging)
Ready-on
(charging completed)
—

Forced stop

» When an alarm No. or warning No. is displayed

7777777777777777777777777777777777777777777

Example: Example: !
When [AL 61] has occurred When [AL 6E.1] has occurred |
|

H Blinking —P Blinking }
|

V155 J1s ;

|

|I| Blinking E Blinking !

|

J15s L1 ;

1s |

|:| Displays blank |j| Blinking !

|

] J1s :
|

|:| Displays blank 1

|

L |

— Alarm reset or warning cleared

(4) Display transition of the power regeneration converter unit/MR-J4-DU_B_(-RJ) drive unit
The following shows the display transition of the power regeneration converter unit in which a protection
coordination is enabled and MR-J4-DU_B_(-RJ) drive unit.

Power regeneration converter unit

Display

Initialization completed

l Magnetic contactor on

Ready-off (charging) E /

l

Ready-on (charging completed) \

v

Ordinary operation

Charging completed

MR-J4-DU_B_(-RJ) drive unit
Display (Note)

/ Ready-off, Servo-off

Ready-on

T

Ready-on, Servo-off

I
35 |0
]

Ready-on, Servo-on

Ordinary operation

Note. For the detailed display transition of the drive unit, refer to "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".
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(5) Status display list
The following table lists the power regeneration converter unit statuses.

Display Status Description

Initializing Displays during initialization.

Initialization completed | Displays when initialization is complete, or during ready-off or servo-off.

Ready-off (charging) Displays in servo-off.

-‘ Ready-on (charging Displays in servo-off.
' ' completed)
A
(Note) * Alarm and warning The alarm No. and the warning No. that occurred are displayed.

Note. "*" indicates the alarm No. and the warning No.
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3.5 Characteristics
3.5.1 Overload protection characteristics

An electronic thermal is built in the power regeneration converter unit to protect the unit from overloads.

[AL. 7E Overload 1] occurs if overload operation above the electronic thermal protection curve shown in this
section is performed. [AL. 7F Overload 2] occurs if the operation is continued exceeding the rated speed and
rated torque. Use the unit on the left-side area of the graph.

The following table shows combinations of each power regeneration converter unit and graph of overload
protection characteristics.

Power regeneration Graph of overload
converter unit protection characteristics
MR-CV11K
MR-CV30K
MR-CV37K
MR-CV45K
MR-CV11K4
MR-CV30K4
MR-CV37K4
MR-CV45K4
MR-CV18K
MR-CV18K4
MR-CV55K Characteristics C
MR-CV55K4
MR-CV75K4

Characteristics A

Characteristics B

Characteristics D
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(1) Characteristics A
10000

1000

R

100

10

Operation time [s]
i

0.1
0 100 200 300 400 500 600

(Note) Load ratio [%]
Note. Load ratio 100% indicates the continuous rating of the converter unit.

(2) Characteristics B
10000

1000

100

10

Operation time [s]
1

0.1

0 100 200 300 400 500 600
(Note) Load ratio [%]

Note. Load ratio 100% indicates the continuous rating of the converter unit.
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(3) Characteristics C
10000

I [

1000

100

10

Operation time [s]

0.1
0 100 200 300 400 500

(Note) Load ratio [%]
Note. Load ratio 100% indicates the continuous rating of the converter unit.

(4) Characteristics D
10000

1000

100

10

Operation time [s]

0.1

0 100 200 300 400
(Note) Load ratio [%]

Note. Load ratio 100% indicates the continuous rating of the converter unit.
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3.5.2 Power supply capacity and generated loss

(1) Generated heat of the power regeneration converter unit and drive unit
The following tables indicate the generated loss under rated load and the power supply capacity per
combination of the power regeneration converter unit and drive unit.

Generated heat of power regeneration converter
unit [W]
Power regeneration Power supply capacity At((r;aéiir‘::;zm Area required
converter [VA] heatinthe | . _for heat
unit At rated output ! With servo-off | dissipation [m?]
cabinet when
cooled outside
the cabinet)
MR-CV11K 16 124 25 25 25
MR-CV18K 27 193 32 25 3.9
MR-CV30K 43 317 45 25 6.4
MR-CV37K 53 396 53 25 8.0
MR-CV45K 64 496 104 25 10.0
MR-CV55K 78 595 164 30 12.0
MR-CV11K4 16 124 25 25 25
MR-CV18K4 27 193 32 25 3.9
MR-CV30K4 43 317 45 25 6.4
MR-CV37K4 53 402 53 25 8.1
MR-CV45K4 64 496 104 25 10.0
MR-CV55K4 78 596 164 30 12.0
MR-CV75K4 107 842 228 30 16.9
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Generated heart of drive unit [W]
At rated output
Drive unit (Generated heat in Area. re.quir'ed for heat
At rated output the cabinet when With servo-off dissipation [m?]
cooled outside the
cabinet)
MR-J4-DU900B(-RJ) 366 81 30 7.4
MR-J4-DU11KB(-RJ) 409 81 30 8.2
MR-J4-DU15KB(-RJ) 566 105 30 11.4
MR-J4-DU22KB(-RJ) 755 105 30 15.1
MR-J4-DU30KB(-RJ) 900 132 30 18.0
MR-J4-DU37KB(-RJ) 1000 132 30 20.0
MR-J4-DU900B4(-RJ) 366 81 30 7.4
MR-J4-DU11KB4(-RJ) 409 81 30 8.2
MR-J4-DU15KB4(-RJ) 566 105 30 11.4
MR-J4-DU22KB4(-RJ) 755 105 30 15.1
MR-J4-DU30KB4(-RJ) 790 132 30 15.8
MR-J4-DU37KB4(-RJ) 910 132 30 18.2
MR-J4-DU45KB4(-RJ) 1110 216 30 22.2
MR-J4-DU55KB4(-RJ) 1440 216 30 28.8

Even when multiple drive units and servo amplifiers are connected to one power regeneration converter
unit, calculate the power supply capacity from the power regeneration converter unit capacity. The power
supply capacity will be lower than the listed values when the total output wattage of the servo motors
driven by the drive units and servo amplifiers connected to the power regeneration converter unit is
lower than the converter capacity.

The servo motor requires 2 times to 2.5 times greater instantaneous power for acceleration, and
therefore, use the power supply which ensures that the voltage lies within the permissible voltage
fluctuation at the main circuit power supply terminals (L1/L2/L3) of the power regeneration converter unit.
The power supply capacity will vary according to the power supply impedance.

The actual generated heat falls within the ranges at rated output and at servo-off according to the
frequencies of use during operation. When designing an enclosed cabinet, use the values in the table,
considering the worst operating conditions.
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(2) Heat dissipation area for an enclosed type cabinet
The enclosed type cabinet (hereafter called the cabinet) which will contain the power regeneration
converter unit and drive unit should be designed to ensure that its temperature rise is within +10 °C at
the ambient temperature of 40 °C. (allowing a margin of approximately 5 °C for the ambient temperature
of 55 °C maximum) The necessary cabinet heat dissipation area can be calculated by next equation.

A: Heat dissipation area [m?]

P: Loss generated in the cabinet [W]

AT: Difference between internal and ambient temperatures [°C]
K: Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with the equation, assume that P is the sum of all losses
generated in the cabinet. Refer to (1) in this section for the generated heat of the power regeneration
converter unit and drive unit. "A" indicates the effective area for heat dissipation, but if the cabinet is
directly installed on an insulated wall, that extra amount must be added to the cabinet's surface area.
The required heat dissipation area will vary with the conditions in the cabinet. If convection in the cabinet
is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement of the
equipment in the cabinet and the use of a cooling fan should be considered. The above (1) in this
section lists the cabinet dissipation area (guideline) when this unit and drive unit are operated at the
ambient temperature of 40 °C under rated load.

When air flows along the outer wall of the cabinet, effective heat exchange will be possible, because the
temperature slope inside and outside the cabinet will be steeper.

(Outside the cabinet) (Inside the cabinet)

Air flow
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3.5.3 Inrush currents at power-on of the main circuit and control circuit power supplies

Since large inrush currents flow in the power supplies, be sure to use molded-case circuit breakers and
magnetic contactors. (Refer to section 8.5.)
When circuit protectors are used, it is recommended that the inertia delay type, which is not tripped by an

inrush current, be used.

(1) 200V class

The following table indicates the inrush currents (reference data) that will flow when 240 V AC is applied.

Inrush currents (Ao.p)

Control circuit power supply (L11/L21)

Power regeneration converter unit Main Gircuit power supply (L1/L2/L3)

MR-CV11K 38 A (attenuated to approx. 10 A in 45 ms)
MR-CV18K 38 A (attenuated to approx. 10 A in 70 ms)
MR-CV30K 81 A (attenuated to approx. 20 A in 65 ms)
mg:gxi;i 81 A (attenuated to approx. 20 A in 86 ms)
MR-CV55K 57 A (attenuated to approx. 20 A in 137 ms)

23 A (attenuated to approx. 2 A in 5 ms)

(2) 400V class

The following table indicates the inrush currents (reference data) that will flow when 480 V AC is applied.

Inrush currents (Ao.p)

Control circuit power supply (L11/L21)

15 A (attenuated to approx. 2 A in 5 ms)

P ti rt it
ower regeneration converter Unit == Jin circuit power supply (L1/L2/L3)

MR-CV11K4 24 A (attenuated to approx. 10 A in 22 ms)
MR-CV18K4 24 A (attenuated to approx. 10 A in 35 ms)
MR-CV30K4 48 A (attenuated to approx. 20 A in 35 ms)
MR-CV37K4 .
MR-CV45K4 48 A (attenuated to approx. 20 A in 45 ms)
MR-CV55K4 .
MR-CV75K4 42 A (attenuated to approx. 20 A in 66 ms)

15 A (attenuated to approx. 2 A in 7 ms)
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3.6 Disabling the protection coordination mode (stand-alone drive)

/N\CAUTION

@ Do not supply power to the main circuit power supply terminals (L1/L2/L3) of the
servo amplifier. Otherwise, the servo amplifier and MR-CV_ power regeneration
converter unit will malfunction.

@ Connect the DC power supply between the MR-CV__ and servo amplifier with
correct polarity. If incorrectly connected, the MR-CV__ and servo amplifier will
malfunction.

POINT

@®When using the servo amplifier (not the drive unit) with the MR-CV_, set the
converter setting rotary switch (SW1) of the MR-CV__ to "8" to disable the protection
coordination mode.

@ Two or more MR-CV_ power regeneration converter units cannot be installed to
improve regeneration capability. Do not connect multiple MR-CV_s in a same DC
power supply line.

@®When using the servo amplifier with MR-CV_, set [Pr. PA04] of the servo amplifier
to "0 0 _ _"to enable EM1 (Forced stop 1).

@In this configuration, only the STO function is supported. The forced stop
deceleration function is not available.

@®When using the power regeneration converter unit, set [Pr. PA02] to "0001".
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3.6.1 200 V class

Servo amplifier Servo amplifier Converter unit

malfunction Emergency stop Operation ready

OFF/ON

malfunction  malfunction !

RA1 (Note 1) RA2 (Note 1) RA3 (Note 1) switch
o
<

Power regeneration
converter unit Terminal

(Note 8)

Short-circuit
connector
(Packed with the
servo amplifier)

g

(Note 10)

Servo amplifier (Note 9)
(Note 5)

P4

Short-circuit
connector
(Packed with the
servo amplifier)

([Jons

N-
S

Servo system SSCNET Il cable CN1A CN1B SSCNET Il cable CN1A
otrolar [ ——
—
Forced stop (Note 4)
24V DC
Servo amplifier Servo amplifier Converter unit Emesrt%?)ncy
malfunction ~ malfunction  malfunction switch
e T
®p
Servo motor Servo motor
CN3 U CN3 V]
— picom| 10 Y] — picom| 10 Y
(Note 4) ALM| 15 | W, (NDM) AM| 15 | W
24V DG (Note8) [ I CN@? 24V DG (Note) [—~—F CN%;
Main circuit 7{DocoM 3 ‘Main circuit fpocom 3
powersupp\y: : puwersupply: :
ol —o EM1| 20 |(Note 6) T ——EM1| 20 |(Note 6)
' L
(Note 1) ! sp |Plate (Note 1) ["so |Pate
(Note 7)
— L1
I I
P L21
( (Note 7)
T
|
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Note 1.

0 N o ;o

10.

Configure a sequence that will shut off the main circuit power when:

+ An alarm has occurred at FR-CV or servo amplifier.

+ EM1 (Forced stop 1) is enabled.

After MR-CV__is in ready-on state, if the main circuit power supply for MR-CV_is shut-off, alarms monitoring the power supply
([AL. 62 Frequency error], [AL. 67 open-phase], or [AL. 71 Undervoltage]) will occur. Remove what cause the main circuit
power supply of MR-CV__ to shut off and cycle the power.

. For the servo amplifier, configure a sequence that will switch the servo-on after the MR-CV_is ready.
. The RSO signal turns off when the reset signal is inputted and MR-CV__is ready for operation. Configure a sequence that will

make the servo inoperative when the RSO signal is on.

. Configure a sequence that will stop the MR-CV_ with the emergency stop input from the servo system controller if an alarm

occurs in the MR-CV_. When the servo system controller does not have an emergency stop input, use the forced stop input of
the servo amplifier to make a stop as shown in the diagram.

. When using MR-CV_, be sure to disconnect wiring between P3 and P4 terminals.

. Set [Pr. PAO4] to "0 0 _ _" to enable EM1 (Forced stop 1).

. Use a molded-case circuit breaker to L11 and L21.

. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they

can be configured by one.

. When using the servo amplifier of 7 kW or less, make sure to connect the built-in regenerative resistor. (factory-wired) (5 kW

or less: P+ and D, 7 kW or less: P+ and C)

Twist or bundle the wires between L+/L- of the power regeneration converter unit and P4/N- of the servo amplifier with cable
ties to keep the two wires close to each other. Keep the wiring length between L+/L- of the power regeneration converter unit
and P4/N- of the servo amplifier 1.5 m or longer, and total wiring length 5 m or shorter.
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3.6.2 400 V class

Servo amplifier Servo amplifier Converter unit

malfunction  malfunction  malfunction Emerge‘ncy stop Operation ready
RA1 (Note 1) RA2 (Note 1) RA3 (Note 1) nggzh OFF/ON
@
S

Power regeneration
Step-down converter unit Terminal

transformer

AC reactor

Servo amplifier (Note 9)

R (Note 10) (Note 5)
= P4
o7 a
I I
— &} E]
Short-circuit CN8 Short-circuit CN8
connector C] connector C]
(Packed with the (Packed with the
servo amplifier) servo amplifier)
CN1A CN1B CN1A
Servo system SSCNET Il cable SSCNET Ill cable
controller [
—
Forced stop (Note 4)
24V DC
Servo amplifier Servo amplifier Converter unit Eme;r‘%zncy
malfunction  malfunction malfunction ;
switch
| F~—
o)
Servo motor
CN3 CN3
— picoM| 10 — picom| 10
(Note 4) ALM | 15 [(Note 4) ALM | 15
24V DG (Note) [~~~ 24V DG (Note 8) [~~—F
TR e e s
power supp\y: : puwersupply: :
T —- EM1| 20 T — EM1| 20
i (
(Note 1) *{ SD |Plate (Note 1) > sD |Plate
(Note 7)
el L11
I I
— L21

Servo motor
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Note 1.

0 N o ;o

10.

Configure a sequence that will shut off the main circuit power when:

+ An alarm has occurred at FR-CV or servo amplifier.

+ EM1 (Forced stop 1) is enabled.

After MR-CV__is in ready-on state, if the main circuit power supply for MR-CV_is shut-off, alarms monitoring the power supply
([AL. 62 Frequency error], [AL. 67 open-phase], or [AL. 71 Undervoltage]) will occur. Remove what cause the main circuit
power supply of MR-CV__ to shut off and cycle the power.

. For the servo amplifier, configure a sequence that will switch the servo-on after the MR-CV_is ready.
. The RSO signal turns off when the reset signal is inputted and MR-CV__is ready for operation. Configure a sequence that will

make the servo inoperative when the RSO signal is on.

. Configure a sequence that will stop the MR-CV_ with the emergency stop input from the servo system controller if an alarm

occurs in the MR-CV_. When the servo system controller does not have an emergency stop input, use the forced stop input of
the servo amplifier to make a stop as shown in the diagram.

. When using MR-CV_, be sure to disconnect wiring between P3 and P4 terminals.

. Set [Pr. PAO4] to "0 0 _ _" to enable EM1 (Forced stop 1).

. Use a molded-case circuit breaker to L11 and L21.

. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they

can be configured by one.

. When using the servo amplifier of 7 kW or less, make sure to connect the built-in regenerative resistor. (factory-wired) (3.5

kW or less: P+ and D, 7 kW or less: P+ and C)

Twist or bundle the wires between L+/L- of the power regeneration converter unit and P4/N- of the servo amplifier with cable
ties to keep the two wires close to each other. Keep the wiring length between L+/L- of the power regeneration converter unit
and P4/N- of the servo amplifier 1.5 m or longer, and total wiring length 5 m or shorter.
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4. MR-CR_ RESISTANCE REGENERATION CONVERTER UNIT

POINT

@®MR-CR_ resistance regeneration converter unit can be used in a combination
with MR-J4-DU_(-RJ) drive units of 30 kW or more.
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4.1 Function block diagram

(1) MR-J4-DU_B_(-RJ)

The function block diagram of this servo is shown below.

POINT

@ The diagram shows the combination of the MR-J4-DU_B_-RJ drive unit and
resistance regeneration converter unit as an example. The MR-J4-DU_B__ drive
unit does not have the CN2L connector.

Power factor
improving Regenerative
DC reactor option
Y e
Resistance regeneration | ! // !
converterunit ! P2 0 C
| Diode |
| stack L+
MCCB MC L1 : o » To L+ of drive unit
—X |
Power 5 | | \L2° |
supply A+
| PES e
—X Regene-
‘ CHARGE ¢ % rafive |
| lamp TR -
| ¢ 3 o— To L- of drive unit
| Cooling fan |
| @ |
| |
MCCB L11 'T Control ‘
X Lo j& * | circuit |
| ‘ power |
X% ‘ J supply !
l l
| Base Voltage Current | |
‘ S amplifier detection| [detection !
—= | ‘
; i ; P
| | CPU | |
1 EN 1
| |
| |
1 1
| |
! <~ __IF !
| |
- _cNpt -] cNt F----| CcN40 |-
74N
Resistance regeneration converter unit
protection coordination
A4 > To CN40A of
MC drive Malfunction, warning, drive unit
forced stop
MCCB
——X_——>To L11 of drive unit
|

———X__———* To L21 of drive unit
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Drive unit

MCCB

(Note 1) !
Power —X | ———
supply |

(Note 3) —X

External

dynamic brake
(optional)

Servo motor

From L+ of !
resistance L+
regeneration T Ly
converter unit }
I | | Current
I detector
|
| -
I
From L- of I
resistance L-
regeneration T Cooling
converter unit ! ooling 1an
| ©
|
s HL11 T | Control
From MCCB L L21 Z'S p— circuit Base amplifier
s gL2t | power
‘ |_l_ supply |
! STO
trol
STO % % N %?,Q:Gﬂ Overcurrent| | Current
switch o v protection | |detection
| }
! —
:
| Position Virtual
| command encoder
| input Model Model
| position speed |
I control control I
| Virtual |
I motor I
| |
| |
| |
| Model position[ Model speed [ Model torque |
| |
|
| lﬁo
From CN40 of Batte
resistance g Fﬁ,@ﬁﬁgL ,;\‘c):(taue%l Current 1 (for arbysolute position
regem?tration_t P control control control | detection system)
converter uni ¥
‘ |
! 1
| N
| | = External encoder
| o
I
| iI (Note 2)
! IIF UsB D/A ;
| Control |
| |
| |
| |
-—-[cN1A}------{CN1B]--------- {ens J--—--—--- -
Con(t)rroller Drive unit E:&S;UEL Analog monitor| |  Digital I/O
. . orca (2 channels) control
drive unit P USB

Note 1. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
2. This is for the MR-J4-DU_B_-RJ drive unit. The MR-J4-DU_B_ drive unit does not have the CN2L connector.
3. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety

in the entire equipment. For wiring of the external dynamic brake, refer to section 8.3. For alarms for which the servo motor
does not decelerate to stop, refer to chapter 6.
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(2) MR-J4-DU_A_(-RJ)
The function block diagram of this servo is shown below.

POINT

@ The diagram shows the combination of the MR-J4-DU_A_-RJ drive unit and
resistance regeneration converter unit as an example. The MR-J4-DU_A_ drive
unit does not have the CN2L connector.

Power factor
improving Regenerative
DC reactor option
ARAAS L
| | / |
Resistance regeneration | | // !
converter unit ! /P2 C

,,,,,,,,,,,,,,,,

777777777

| Diode |
| stack L+
MCCB MC L1 . ’ o= To L+ of drive unit
|
Power : : L2" :
supply | Y |
| | - |
% ‘ CHARGE @7 Regane- 1
| lamp TR L
! o > o—> To L- of drive unit
| Cooling fan |
| @ |
| |
MCCB L11 'T Control !
o 4: *1 circuit |
! power !
e ‘ .i supply |
l l
1 Base Voltage Current | |
‘ S amplifier detection| |detection | |
- ! !
; i ; I
a cPU E
1 ™ 1
| |
| |
l l
| |
! ~ IF !
---—-|_cNPt f----[  cNt F----[  cN40 |-
4N
Resistance regeneration converter unit
protection coordination
2 > To CN40A of
MC drive Malfunction, warning, drive unit
forced stop
MCCB
——X__——">To L11 of drive unit
|

———X__—— To L21 of drive unit
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(Note 3)

dynamic brake

External

(optional)

BU
BV
L BW

Drive unit Servo motor
g - .
|
From L+ of I
resistance L+ |
regeneration T Ly
converter unit |
| | | Current
: detector
| —
|
From L- of L !
resistance -
regeneration ’ Q Cooling fan
converter unit } 9
| ©
|
>_C‘)ﬁ ] + C_ontrgl
From MCCB ! 2‘: circul Base amplifier
>—C‘,>£ power
.i supply |4
STO A A 4
STO N %?lgtﬂﬁl Overcurrent| | Current %
switch V| protection | |detection o
l ; I Encoder
| |
. L E
—e |
Position Virtual : | Coo"ng fan
command encoder I%@I‘ ;
input Model Model circut] b
position speed
control control

From CN40 of
resistance
regeneration
converter unit

Virtual
motor

Model position[ Model speed [ Model torque

!

Actual Actual Current
osition speed
%ontrol ch))ntroI control
|

§

T
<

Batte
I (for absolute position
| detection system)

&m --

Analog
(2 channels)

D 1/O control
- Servo-on

- Input command pulse

- Start
= Malfunction, etc.

Personal
computer

D/A

Controller

Analog monitor
(2 channels)

Note 1. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
2. This is for the MR-J4-DU_A_-RJ drive unit. The MR-J4-DU_A__ drive unit does not have the CN2L connector.

3. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not
stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For wiring of the external dynamic brake, refer to section 8.3. For alarms for which the servo motor

does not decelerate to stop, refer to chapter 6.

|
|
S
=z External encoder
[}

(Note 2)
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4.2 Structure

4.2.1 Parts identification

POINT

@ The resistance regeneration converter unit is shown with the terminal cover
open. For opening or closing of the terminal cover, refer to section 4.2.2.

®)

()
@)

—(8)

(14)

(12)  (13)

(11

No.

Name/Application

Detailed
explanation

(1)

Magnetic contactor control connector (CNP1)
Used to connect the coil of the magnetic contactor.

@

1/0 signal connector (CN1)
Used to connect digital 1/0 signals.

Section 4.3.3

@)

Charge lamp
Lights up when the main circuit is charged.
While this lamp is lit, do not reconnect the cables.

(4)

Display
The 3-digit, 7-segment LED display shows the resistance
regeneration converter unit status and the alarm number.

®)

Operation section
Used to perform status display, diagnostic, alarm, and
parameter setting operations.

® ® ® ©®

MODE UP DOWN SET
-
I— Used to set data.

Used to change the display
or data in each mode.

Used to change the mode.

Section 4.4.3

(6)

Manufacturer setting connector (CN6)

This is for manufacturer setting. Although the shape is
similar to the analog monitor connector (CN6) of the drive
unit, do not connect anything including an analog monitor.

@)

Protection coordination connector (CN40)
Used to connect CN40A of the drive unit.

Section 4.3.1

@)

Manufacturer setting connector (CN3)

This is for manufacturer setting. Although the shape is
similar to the RS-422/RS-485 communication connector
(CNB) of the drive unit, do not connect anything, including a
personal computer and parameter unit.

©)

L+/L- terminal (TE2-2)
Used to connect a drive unit using a bus bar supplied with
the drive unit.

(10)

Control circuit terminal L11 and L21 (TE3)
Used to connect the control circuit power supply.

(1

Regenerative option/Power factor improving DC reactor
(TE1-2)

Used to connect a regenerative option or a power factor
improving DC reactor.

(12)

Protective earth (PE) terminal
Grounding terminal

(13)

Main circuit terminal block (TE1-1)
Used to connect the input power supply.

Section 4.3.1
Section 4.3.2

(14)

L+/L- terminal (TE2-1)
When using a brake unit, connect it to this terminal. Do not
connect anything other than the brake unit.

Section 8.11

(15)

Rating plate

Section 1.2
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4.2.2 Opening and closing of the terminal block cover

@Before opening or closing the terminal block cover, turn off the power and wait for
20 minutes or more until the charge lamp turns off. Then, confirm that the voltage
AWARN ING Dbetween L+ and L- is safe with a voltage tester or others. Otherwise, an electric
shock may occur. In addition, always confirm that the charge lamp is off from the
front of the resistance regeneration converter unit.

The following shows how to open and close the terminal block cover using illustrations of resistance
regeneration converter unit as an example. For a drive unit, the shape of the main unit is different. However,
the terminal block cover can be opened or closed in the same procedure.

(1) Upper terminal block cover

(a) How to open
1) Pull up the cover using point A) as a support.

2) The cover is fixed when pulled up to the position
as shown in the illustration.
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(b) How to close
1) Close the cover using point A) as a support.

2) Press the cover against the terminal box until the
installing knobs click.
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(2) Lower terminal block cover

(a) How to open
1) Hold the bottom of the terminal block cover with
both hands.

2) Pull up the cover using point B) as a support.

3) The cover is fixed when pulled up to the top.
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(b) How to close
1) Hold the bottom of the terminal block cover with
both hands.

Setting tab \

2) Close the cover using point B) as a support.

3) Press the cover against the terminal box until the
installing knobs click.
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4.3 Signals and wiring

@A person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between L+ and L- is safe with a
voltage tester or others. Otherwise, an electric shock may occur. In addition,

always confirm that the charge lamp is off from the front of the resistance
regeneration converter unit.
@Ground the resistance regeneration converter unit, the drive unit and the servo

AWARN ING motor securely.

@ Do not attempt to wire the resistance regeneration converter unit, the drive unit,
and the servo motor until they have been installed. Otherwise, it may cause an
electric shock.

@The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it
may cause an electric shock.

@To avoid an electric shock, insulate the connections of the power supply
terminals.

/N\CAUTION

@ Wire the equipment correctly and securely. Otherwise, the servo motor may
operate unexpectedly, resulting in injury.

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may
occur.

@Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc. may occur.

@ The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction. Otherwise, the emergency stop and other
protective circuits may not operate.

Resistance regeneration Resistance regeneration
converter unit converter unit

24V DC VvV DC
DOCOM — DOCOM
N A
1%l <]
o Control output “ Control output
signal RA signal

For sink output interface For source output interface

@Use a noise filter, etc. to minimize the influence of electromagnetic interference.
Electromagnetic interference may be given to the electronic equipment used near
the resistance regeneration converter unit and the drive unit.

@®When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

@®Do not modify the equipment.

4- 11
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The following items are the same as those of MR-J4-_(-RJ). For details of the items, refer to each
chapter/section indicated in the detailed explanation field. "MR-J4-_B" means "MR-J4-_B_(-RJ) Servo
Amplifier Instruction Manual". "MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

Model Iltem Detailed explanation
1/0 signal connection example MR-J4-_B_ section 3.2
MR-J4-DU_B_(-RJ) Forced stop deceleration function MR-J4-_B_ section 3.6
SSCNET Il cable connection MR-J4-_B_ section 3.9
MR-J4-DU_A_(-RJ) 1/O signal connection example MR-J4-_A_ section 3.2
-~ Forced stop deceleration function MR-J4-_A_ section 3.7

4.3.1 Input power supply circuit

@ Insulate the connections of the power supply terminals. Otherwise, an electric
shock may occur.
AWARN IN GG @Always connect the magnetic contactor wiring connector to CNP1 of the
resistance regeneration converter unit. If the connector is not connected, an
electric shock may occur.

@Always connect the magnetic contactor between the power supply and the main
circuit power supply (L1/L2/L3) of the resistance regeneration converter unit, in
order to configure a circuit that shuts down the power supply on the side of the
resistance regeneration converter unit power supply. If the magnetic contactor is
not connected, a large current keeps flowing and may cause a fire when the
resistance regeneration converter unit or the drive unit malfunctions.

@®Use ALM (Malfunction) to switch power off. Not doing so may cause a fire when a
regenerative transistor malfunctions or the like may overheat the regenerative
resistor.

ACAUTION @ The resistance regeneration converter unit has a built-in surge absorber (varistor)
to reduce exogenous noise and to suppress lightning surge. Exogenous noise or
lightning surge deteriorates the varistor characteristics, and the varistor may be
damaged. To prevent a fire, use a molded-case circuit breaker or fuse for input
power supply.

@Check the resistance regeneration converter unit model, and then input proper
voltage to the resistance regeneration converter unit power supply. If input voltage
exceeds the upper limit, the resistance regeneration converter unit and the drive
unit will break down.

POINT

@For drive units, EM2 has the same function as EM1 in the torque control mode.
@®For the MR-J4-DU_B_(-RJ) drive units, do not switch off the control circuit power
supply even though an alarm occurs. When the control circuit power supply is

switched off, optical module does not operate, and optical transmission of
SSCNET IllI/H communication is interrupted. Therefore, the next axis servo
amplifier and the drive unit display "AA" at the indicator and turn into base circuit
shut-off. The dynamic brake operates, bringing the servo motor to a stop.

4-12
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(1) Magnetic contactor control connector (CNP1)

@Always connect the magnetic contactor wiring connector to the resistance

ACAUTION regeneration converter unit. If the connector is not connected, an electric shock
may occur since CNP1-1 and L11 are always conducting.

By enabling magnetic contactor drive output,

the main circuit power supply can be shut off automatically

when an alarm occurs in the resistance regeneration converter unit or the drive unit.
To enable magnetic contactor drive output, set [Pr. PA02] of the resistance regeneration converter unit

to" _ _ 1" (initial value).
Pr. PAO2
0jofo]1]
Magnetic contactor drive output selection
0: Disabled
1: Enabled

(a) When magnetic contactor drive output is enabled
To control the magnetic contactor, connect the magnetic contactor control connector (CNP1) to the

coil of the magnetic contactor.

Internal connection diagram of CNP1

Resistance regeneration
converter unit

(Note 2, 3)
MCCB MC
—X L1
| |
Power N | L2
supply i |
—x ‘ L3
L11
I L21 L
CNP1
MC1| 1
—
(Note 1)| — Mc2 2
i Resistance
regeneration
Drive unit  converter unit
malfunction  malfunction Emerge.r:c%/ StOP Operation ready
switc|
RA1 RA2 ey OFF/ON ]
®;
<&

Note 1. A step-down transformer is required when coil voltage of the magnetic contactor
is 200 V class, and the resistance regeneration converter unit and the drive unit

are 400 V class.

2. The bus voltage decreases depending on the main circuit voltage and operation
pattern, which may cause the forced stop deceleration to shift to the dynamic
brake deceleration. When dynamic brake deceleration is not required, slow the
time to turn off the magnetic contactor.

3. When the voltage between L11 and L21 drops due to an instantaneous power
failure and others, the magnetic contactor is turned off.

4-13
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When the resistance regeneration converter unit receives a start command from the drive unit,
CNP1-2 and L21 are shorted, and the control circuit power is supplied to the magnetic contactor.
When the control circuit power is supplied, the magnetic contactor is turned on, and the main circuit
power is supplied to the resistance regeneration converter unit.

In the following cases, CNP1-2 and L21 in the resistance regeneration converter unit are opened,
and the main circuit power supply is automatically shut off.

1) An alarm occurred in the resistance regeneration converter unit.
2) An alarm occurred in the drive unit.
3) The forced stop (EM1) of the resistance regeneration converter unit was disabled.
4) [AL. 95 STO warning] occurred in the drive unit.
(b) When magnetic contactor drive output is disabled
The main circuit power supply is not automatically shut off even when an alarm occurs in the

resistance regeneration converter unit or the drive unit. Therefore, configure an external circuit to
shut off the main circuit power supply when detecting an alarm.

4-14
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(2) Wiring diagram
(a) When magnetic contactor drive output is enabled (factory setting)

POINT
@ The resistance regeneration converter unit controls the magnetic contactor.
@ Connect the resistance regeneration converter unit and the drive unit with MR-
J3CDLO5M protection coordination cable.
@Always turn on or off the control circuit power supplies of the resistance
regeneration converter unit and the drive unit simultaneously.

1) 200V class

Resistance
regeneration
Drive unit ~ converter unit Optional )
malfunction malfunction thermal Emergelrtwc%/ StoP Operation ready
RA1 RA2 RA3 Sy OFF/ON
s MC]
®,
H © [SK]
Resistance regeneration
converter unit Drive unit (Note 6, 14)
TE2-2 TE2-1 External
CNP1 L+ L+ dynamic brake
Mc1l 1 L ] (optional)
: (Note 12) Servo motor
MC2| 2 |ongo[ | e——— | | CN40A ‘ { { o)
(Note 4) MR-J3CDLO5M S ( ( N
MCCB MC cable U (
L1
3-phase
200V ACto —X | L2 (Note 1)V
W
240V AC « | L3 ©] 1 &)
CN1|™— — | (Note 11) I:
(Note 9, 15) '(hioge 9, 15) 11 1 loicom CN2
\ [ ]z 24V DC
— — L21 5 [pocom
Power factor improving
DC reactor (optional) 6 |picom S - (Note 8) BW
9 ¢ Cooling fan
il
9 CN8|  (Note 10)
Short-circuit connector
(packed with the drive unit)
CN3 |  (Note13)
| 10 |oicom ~ !
| =
Note 1 Note 1 | . “ ‘
Re(generat)ive Re(generat)ive : 15 |ALM :
option option i I
Cooling fan Cooling fan Cooling fan : 5 |picom 24V DC I—l :
R1  $1 R1  $1 R1  S1 ! A |
o‘. ® ® O O ‘ 3 |pocom T :
| [
L | 20 |EM2 o /—"—7\—|+ |
- L11, , (Note 5) ‘
I |Plate| SD |/ Main circuit !
L2t L1 _ powersupply
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Note 1.

10.
1.
12.
13.

14.

15.

This is for MR-RB137. For the MR-RB137, three units are used as one set (permissible regenerative power: 3900 W).

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. The bus voltage decreases depending on the main circuit voltage and operation pattern, which may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3.

. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. This diagram shows sink I/O interface. For source /O interface, refer to section 4.3.6 (2).
. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section

8.5.)

When not using the STO function, attach the short-circuit connector supplied with the drive unit.

Do not connect a servo motor of the wrong axis to U, V, W, or CN2 of the drive unit. Otherwise, a malfunction may occur.
For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

The wiring is for MR-J4-DU_B_(-RJ). The connections to the interfaces of MR-J4-DU_(-RJ) are the same as in the case of
MR-J4-_(-RJ). Refer to each servo amplifier instruction manual.

The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB. Failure to do so will
cause the drive unit to become servo-off when an instantaneous power failure occurs.

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.

4- 16



4. MR-CR_ RESISTANCE REGENERATION CONVERTER UNIT

2) 400V class

Resistance
regeneration
Drive unit converter unit Optional
malfunction malfunction thermal Emerge_ncy stop Operation ready
switch
RA1 RA2 RA3 g OFF/ON
@k) MC]
H ~ [SK]
Resistance regeneration
(Sl\tlotedS) converter unit Drive unit (Note 7, 16)
EP-00WN — ~~y External
transformer TE2-1 (Note 15) dynamic brake
L+ (optional)
i Tk (Note 13) Servo motor
| —— ] cNa0A [
MR-J3CDL05M D
MCCB cable U E ( U
3-phase (Note 12) [
380VACto —x v
480 V AC &) W
L L ot 12
. onz [
DICOM L
L 24V DC
5 |pocom (Note 4)%<
Power factor improving Power —x¢ !
DC reactor (optional) 6 |picom S$-(Note 9) supply
2 [
il
9 CN8 (Note 11)
Short-circuit connector
(packed with the drive unit)
fens|l (Note 14)
| |
'| 10 |picom — !
(Note 1) (Note 1) > |
Regenerative Regenerative | 15 |ALM |
option option ) : 24V DC |
Cooling fan Cooling fan Cooling fan : 5 |picom 4| |_| :
R400 S400 R400S400 R400S400 | A I
Q Q O O O O | 3 [pocom I
| [ !
' | 20 |EM2 [ /—"—W\—ld_ l
' OL11 (Note 6) !
| Plate| SD / Main circuit !
L21 power supply |

4- 17



4. MR-CR_ RESISTANCE REGENERATION CONVERTER UNIT

Note 1.

1.
12.
13.
14.

15.
16.

17.

This is for MR-RB13V-4. For the MR-RB13V-4, three units are used as one set (permissible regenerative power: 3900 W).

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. The bus voltage decreases depending on the main circuit voltage and operation pattern, which may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3.

. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. This diagram shows sink I/O interface. For source /O interface, refer to section 4.3.6 (2).
. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section

8.5.)

When not using the STO function, attach the short-circuit connector supplied with the drive unit.

Do not connect the servo motor of a wrong axis to U, V, W, or CN2 of the drive unit. Otherwise, a malfunction may occur.
For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

The wiring is for MR-J4-DU_B_(-RJ). The connections to the interfaces of MR-J4-DU_(-RJ) are the same as in the case of
MR-J4-_(-RJ). Refer to each servo amplifier instruction manual.

For the MR-J4-DU30K_4(-RJ) and MR-J4-DU37K_4(-RJ), the terminal block is TE2.

The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB. Failure to do so will
cause the drive unit to become servo-off when an instantaneous power failure occurs.

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.
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(b) When magnetic contactor drive output is disabled

POINT

@ Connect the resistance regeneration converter unit and the drive unit with MR-
J3CDLO5M protection coordination cable.

@Always turn on or off the control circuit power supplies of the resistance
regeneration converter unit and the drive unit simultaneously.

1) 200V class

Resistance
regeneration

Drive unit converter unit Optional Emergency stop Operation ready
/—/%

malfunction malfunction thermal switch OFF

RA1 RA2 RA3 Ry
o D I
| i

Resistance regeneration
converter unit Drive unit (Note 7, 15)
External

(Note 5) TLE+2'1 dynamic brake
MCCB MC (optional)
3-phase K L- (Note 13) Servo motor

200V ACto — |
240 V AC L

L2 CN40[|
L3
L11

| — | |CN40A
] &

MR-J3CDLO5M
cable u

L

[

|
Note 12
J(N te 10 12‘3)(N te 10, 16) L1 P
ote 10, ote 10, S (&) W
(Note 3) |cNp1 CN1|= ; (Note 12) (Note 8) Encoder cable
MC1| 1 1 |picomf—] CN2 MCCB
24V DC BU E
MC2| 2 5 |pocom (Note 4] ncoder
ote
Power factor improving 6 |bicom Power —X |
DC reactor (optional) ﬁ (Note 9) supply g ' -
— ] (Note2)| o | ALM [ Cooling fan
24 V DC P1
ol
9 CN8|  (Note 11)
Short-circuit connector

(packed with the drive unit)

(Note 14)

G4 G3 G4 G3 G4
(Note 1) (Note 1) (Note 1)
Regenerative Regenerative Regenerative
option option option

|

|
|

|
|

|
I

|
|
| |

|
. . " |
Cooling fan Cooling fan Cooling fan ' 5 |oicom 24V DC |

|
|

|
|

|
|

|
|

|
|
|
|
|

R1 $1 R1 1
Q Q O O

3 |pocom
L11 , (Note 6)
'|Plate| SD Main circuit
L21 L4 1 _ powersupply _;
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Note 1.

1.
12.
13.
14.

15.

16.

This is for MR-RB137. For the MR-RB137, three units are used as one set (permissible regenerative power: 3900 W).

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Always connect the magnetic contactor wiring connector to CNP1 of the resistance regeneration converter unit. If the

connector is not connected, an electric shock may occur.

. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. The bus voltage decreases depending on the main circuit voltage and operation pattern, which may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3.

. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. This diagram shows sink I/O interface. For source /O interface, refer to section 4.3.6 (2).
. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section

8.5.)

When not using the STO function, attach the short-circuit connector supplied with the drive unit.

Do not connect the servo motor of a wrong axis to U, V, W, or CN2 of the drive unit. Otherwise, a malfunction may occur.
For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

The wiring is for MR-J4-DU_B_(-RJ). The connections to the interfaces of MR-J4-DU_(-RJ) are the same as in the case of
MR-J4-_(-RJ). Refer to each servo amplifier instruction manual.

The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB. Failure to do so will
cause the drive unit to become servo-off when an instantaneous power failure occurs.

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.
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2) 400V class

Resistance
regeneration
Drive unit converter unit Optional Emergency stop Operation ready
malfunction malfunction thermal itch
SWILC OFF ON
RA1 RA2 RA3 e
@5 ﬁ
I3 el &
[
Resistance regeneration
(S’\tlg;?d%)wn converter unit Drive unit (Note 8, 17)
transformer TE2-1 (Note 16) External
(Note 6) L+ dynamic brake
MCCB (optional)
—X = O |-
3-phase = E L L (Note 14) Servo motor
380 VACto — | L2 CN40 | | e— | | CN40A e
480 V AC | f L K MR-J3CDLO5SM S
—X L3
( f cable u
— - L11
\ el (Note 13) v
> — T L21
(Note 11, 18)(Note 11, 18) S i r( o) W
(Note 4) CNP1 CN1| — = | (Note 13) [
MC1| 1 1 |picom—— CN2
24V DC
MC2| 2 5 |pocom
Power factor improving 6 loicom
DC reactor (optional) B+#>(Note 10),
z
il
9

(Note 12)
Short-circuit connector
(packed with the drive unit)

j:(Note 15)

G3 G4] |G3 G4] [G3 G4 DIcOM S |

(Note 1) (Note 1) (Note 1) !

Regenerative Regenerative Regenerative ALM !

option option option I
Cooling fan Cooling fan Cooling f: 24V DC

9 9 ing fan DICOMHW !

R400 S400 R400 S400 R400 S400 A |

Q Q > Q O O DOCOM [T !

[ |

L' EM2 Ho— :g j

, (Note 7) |

SD Main circuit |

_power supply _ ;
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Note 1.

10.
1.

12.
13.
14.
15.

16.
17.

18.

This is for MR-RB13V-4. For the MR-RB13V-4, three units are used as one set (permissible regenerative power: 3900 W).

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. A step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. Always connect the magnetic contactor wiring connector to CNP1 of the resistance regeneration converter unit. If the

connector is not connected, an electric shock may occur.

. For specifications of the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. The bus voltage decreases depending on the main circuit voltage and operation pattern, which may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. To prevent an unexpected restart of the drive unit, configure a circuit to turn off EM2 in the drive unit when the main circuit

power is turned off.

. Use an external dynamic brake for the drive unit. Failure to do so will cause an accident because the servo motor does not

stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the safety
in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 6. For wiring of the
external dynamic brake, refer to section 8.3.

. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

This diagram shows sink I/O interface. For source |/O interface, refer to section 4.3.6 (2).

Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section
8.5.)

When not using the STO function, attach the short-circuit connector supplied with the drive unit.

Do not connect the servo motor of a wrong axis to U, V, W, or CN2 of the drive unit. Otherwise, a malfunction may occur.
For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

The wiring is for MR-J4-DU_B_(-RJ). The connections to the interfaces of MR-J4-DU_(-RJ) are the same as in the case of
MR-J4-_(-RJ). Refer to each servo amplifier instruction manual.

For the MR-J4-DU30K_4(-RJ) and MR-J4-DU37K_4(-RJ), the terminal block is TE2.

The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB. Failure to do so will
cause the drive unit to become servo-off when an instantaneous power failure occurs.

The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.
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(3) How to use the bus bars
Make sure to use the supplied bus bars and connect the L+ and L- of the drive unit to those of the
resistance regeneration converter unit as shown below. Never use bus bars other than the ones supplied
with the drive unit. Both the units are shown with the terminal cover open.

Resistance regeneration

converter unit Drive unit
] o\ [lel ® Tel
— i
Bus bar ﬂ op
= —2 T [| ,
e i
|
ﬂ Al 1
L+
: - ta e
<+ <+ <+ & + +
& (@q

4.3.2 Explanation of power supply system

(1) Signal explanations

POINT

@For the layout of the terminal block, refer to chapter 7 DIMENSIONS.

) (Note) Description
Connection target Svmbol Terminal
(application) y block MR-CR55K MR-CR55K4
Main circuit power L1/L2/L3 TE1-1 Supply 3-phase 200 V AC to 240 V AC, | Supply 3-phase 380 V AC to 480 V AC,
supply 50 Hz/60 Hz power to L1, L2, and L3. 50 Hz/60 Hz power to L1, L2, and L3.
Control circuit power L11/L21 TE3 Supply 1-phase 200 V AC to 240 V AC, | Supply 1-phase 380 V AC to 480 V AC,
supply 50 Hz/60 Hz power to L11 and L21. 50 Hz/60 Hz power to L11 and L21.
Power factor When using the power factor improving DC reactor, connect P1 and P2 after
. ; P1/P2 TE1-2 .
improving DC reactor removing the short bar across them.
Regenerative option P2/C TE1-2 [ Connect the regenerative option between P2 and C.
Brake unit L+/L- TE2-1 When using a bra!(e unit, connect it to this terminal. Do not connect anything other
than the brake unit.
. . Connect the L+ and L- of the drive unit to this terminal.
+/| - -
Drive unit L/ TE2-2 Use the bus bars supplied with the drive unit to connect.
Protective earth (PE) &) PE Connect the protective earth (PE) of the cabinet to this terminal.

Note. The permissible tension applied to any of the terminal blocks TE1-1, TE1-2, TE2-1, TE2-2 is 350 N.
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(2) Power-on sequence
(a) MR-J4-DU_B_(-RJ)
1) Power-on procedure
a) Always use a magnetic contactor for the main circuit power supply wiring (L1/L2/L3) as shown
in above section 4.3.1 (2). Configure an external sequence to switch off the magnetic contactor
as soon as an alarm occurs.

b) Turn on the control circuit power supplies (L11/L21) of the resistance regeneration converter
unit and drive unit simultaneously with the main circuit power supply or before turning on the
main circuit power supply. If the main circuit power supply is not on, the display shows the
corresponding warning. However, by switching on the main circuit power supply, the warning
disappears and the drive unit will operate properly.

2) Timing chart
a) When magnetic contactor drive output is enabled and the status remains at ready-on
The main circuit power is not shut off with servo-off.

Servo motor

speed 0 r/min | |
1 1
| |

Drive unit

Control circuit ON J

power supply OFF

Resistance regeneration

converter unit ON

Control circuit
power supply

Main circuit ON
power supply OFF 4

OFF

L

| |
| | ! (Note 4)
L (3s) ! 1 Tb
ON N " i : =
Base circuit [ | \ |
OFF ‘ ‘ ! ‘
| | | | | |
MBR | | | | | |
Note 1) ON ! w —
(Electromagnetic (Note 1) ! ! !
brake interlock) OFF \ | | 95 ms)
| | | |
Servo-on command ON ! : #—Ji
(from servo system | \
controller) OFF ! !
(Note 2): :
| |
| |
Position command . | |
(Note 3) 0 r/min

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate

the electromagnetic brake as follow using MBR.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. Give a position command after the external electromagnetic brake is released.

3. This is in position control mode.

4. In [Pr. PC02 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit
shut-off at a servo-off.
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b) When magnetic contactor drive output is enabled and the status returns to ready-off
The magnetic contactor of the resistance regeneration converter unit is turned off with ready-
off, and the main circuit power supply is shut off.

Servo motor
speed

Drive unit
Control circuit
power supply

0 r/min

ON
OFF i

Resistance regeneration

converter unit
Control circuit
power supply

Main circuit
power supply

Base circuit

MBR
(Electromagnetic
brake interlock)

Servo-on command
(from servo system
controller)

Position command
(Note 3)

ON
OFF i

ON
OFF |

ON

OFF
(Note 1) ON

OFF

ON
OFF

0 r/min

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate
the electromagnetic brake as follow using MBR.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Give a position command after the external electromagnetic brake is released.

3. This is in position control mode.



c) When magnetic contactor drive output is disabled
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When an alarm occurs, turn off the magnetic contactor using the external sequence, and shut
off the main circuit power supply.

Servo motor
speed

Drive unit
Control circuit
power supply

Resistance regeneration

converter unit
Control circuit
power supply

0 r/min

ON
OFF i

ON
OFF i

Main circuit ON | I
power supply OFF i | | (Note 4, 5)
| (3 S) | | Tb
[ B D A— | | — e
ON | | | |
Base circuit [ [ | | 4,_
OFF ; ‘ | | | j
| | | | | |
MBR _ (Note 1) ON ! B
(Electromagnetic ! | |
i OFF
brake interlock) ! ! ! 1 (95 ms)
Servo-on command ON i ;
(from servo system | |
controller) OFF | 1
(Note 2): !
l l
| |
Position command . ‘ ‘
0 r/min

(Note 3)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate

the electromagnetic brake as follow using MBR.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. Give a position command after the external electromagnetic brake is released.

3. This is in position control mode.

4. In [Pr. PCO2 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit
shut-off at a servo-off.

5. The base circuit remains ready-on status at servo-off. When the status is ready-off, the base circuit and
the servo-on command turn off at the same time. (Tb = 0)
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(b) MR-J4-DU_A_(-RJ)
1) Power-on procedure
a) Always use a magnetic contactor for the main circuit power supply wiring (L1/L2/L3) as shown
in above section 4.3.1 (2). Configure an external sequence to switch off the magnetic contactor
as soon as an alarm occurs.

b) When enabling magnetic contactor drive output, turn on the control circuit power supplies
(L11/L21) of the resistance regeneration converter unit and the drive unit simultaneously. The
main circuit power supply is automatically turned on after the resistance regeneration converter
unit and drive unit are started.

When using an external sequence to control the magnetic contactor, turn on the control circuit
power supplies (L11/ L21) of the resistance regeneration converter unit and drive unit
simultaneously with the main circuit power supply or before turning on the main circuit power
supply. If the main circuit power supply is not on, the display shows the corresponding
warning. However, by switching on the main circuit power supply, the warning disappears and
the drive unit will operate properly.

2) Timing chart

Servo motor

speed 0 r/min i :
1 1
| |
Drive unit : :
Control circuit ON | |
power supply OFF | I
Resistance regeneration 1 1
converter unit ON J ‘ ‘
Control circuit OFE ! |
power supply | i
| |
Main circuit ON \ |
power supply OFF J ! ! (Note 4)
(3 s) | | Tb
ON ‘ ; ; ="
Base circuit [ | | |
OFF ! ‘ 1 1 1 ‘
MBR | | | | | |
Note 1) ON !
(Electromagnetic ( ) ! ! !
i OFF
brake interlock) : ! ! ! | (95 ms)
ON : ; )
SON (servo-on) | |
OFF ! !
(Note 2)| |
1 1
| |
Position command . ‘ ‘
0 r/min

(Note 3)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate

the electromagnetic brake as follow using MBR.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. Give a position command after the external electromagnetic brake is released.

3. This is in position control mode.

4. In [Pr. PC16 Electromagnetic brake sequence output], set a delay time (Tb) from MBR off to base circuit
shut-off at a servo-off.
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4.3.3 Connectors and pin assignment

POINT

@ The pin assignment of the connectors is as viewed from the cable connector
wiring section.

% @ o @ 51 CN1 (Digital I/0 connector)
O CNG6 Leave this open. Model: 17JE-23090-02(D8A)K11-CG (D-sub 9 pin or

il

CN40 Connect to CN40A of the
drive unit.

CNP1\ \CN1

I

CN3 Leave this open. @

DOCOM
4

WNG[—3

@ I BT EM1[—

6 _1ALM
DICOM 1

DICOM

\
Q

CNP1 (Magnetic contactor wiring connector)
Model: GFKC 2,5/2-STF-7,62
(Phoenix Contact)

O

1
]| McC1

—]|Mc2
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4.3.4 Signal (device) explanations

The following table lists the resistance regeneration converter unit signals (devices).
For the I/O interfaces (symbols in I/O division column in the table), refer to section 4.3.6 (1).

Signal (device)

Symbol

Connector
pin No.

Function and application

I/0
division

Digital I/F power
supply input

DICOM

CN1-1
CN1-6

Input 24 V DC (24 V DC £ 10% 150 mA) for 1/O interface. The power supply
capacity changes depending on the number of I/O interface points to be
used.

For sink interface, connect + of 24 V DC external power supply.
For source interface, connect - of 24 VV DC external power supply.

Forced stop

EM1

CN1-7

When MR-CR55K is used with MR-J4-DU_(-RJ), EM1 is not used. Connect
between EM1 and DOCOM externally.

Turn EM1 off to bring the resistance regeneration converter unit to a forced
stop state. In this state, the magnetic connector is turned off, [AL. E9 Main
circuit off warning] occurs in the drive unit, and the servo-on turns off.
When the resistance regeneration converter unit is in the forced stop state,
turning EM1 on resets the state.

DI

Malfunction

ALM

CN1-2

ALM turns off when power is switched off or the protective circuit is
activated.
When no alarm occurs, ALM turns on 1.5 s after power-on.

DO

Warning

WNG

CN1-8

When warning has occurred, WNG turns on.

DO

Digital I/F common

DOCOM

CN1-5
CN1-9

Common terminal for the ALM and WNG output signals of the resistance
regeneration converter unit. This is separated from LG.

Pins are connected internally.

For sink interface, connect - of 24 V DC external power supply.

For source interface, connect + of 24 V DC external power supply.

Magnetic contactor
drive output

MC1

CNP1-1

Connect it to the coil of the magnetic contactor. Always supplies the control
circuit power since it is conducted with L11 in the resistance regeneration
converter unit.

@Always connect the magnetic
contactor wiring connector to
CNP1 of the resistance
AWARN | NG regeneration converter unit.
Disconnected state may cause an
electric shock.

MC2

CNP1-2

Connect it to the coil of the magnetic contactor. When the resistance
regeneration converter unit receives a start command from the drive unit,
CNP1-2 and L21 are shorted, and the control circuit power is supplied to the
magnetic contactor.

Set"__ _ 0"in [Pr. PAO2] when controlling the magnetic contactor without
magnetic contactor control connector (CNP1). (Refer to section 4.3.1 (1).)
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4.3.5 Alarm occurrence timing chart

@®When an alarm has occurred, remove its cause, make sure that the operation
signal is not begin inputted, ensure safety, and reset the alarm before restarting
ACAUTION operation.
@As soon as an alarm occurs, make the Servo-off status and interrupt the main
circuit power.

(1) MR-J4-DU_B_(-RJ)
(a) When magnetic contactor drive output is enabled
1) Resistance regeneration converter unit
When an alarm occurs in the resistance regeneration converter unit, the magnetic contactor is
turned off and the main circuit magnetic contactor is shut off. The drive unit in operation stops. To
deactivate the alarm, cycle the control circuit power or request the operation from the driver unit.
However, the alarm cannot be deactivated unless its cause is removed.

Resistance regeneration 2)
converter unit ON _I I_I
Control circuit OFF

power supply

Main circuit ON

|
|
!
power supply OFF ‘
|
|
Resistance regeneration [
converter unit —;—<No alarm>< Alarm
Alarm !
|
|

|

N(}> alarm >< Alarm / X] No alarm

—

\
>
o
£
3
o_ 3
o
o
C
3
©
=]
o
®
I

Alarm occurrence

|
: 1
Drive unit ! !
Control circuit _I | \ |
power supply OFF = ! ! |
| | | |
ON | | |
Base circuit Lo !
OFF =7 REREDR @39
<
Servo-on command ON | | }
(from servo system Lo |
controller) OFF =/ !
| | |
| | |
Drive unit Lo |
Alarm —v—< No alarm Alarm No alarm
1.5s
Reset command ON
(from servo system
controller) OFF
1) in figure When the drive unit is at servo-off, even if an alarm occurs in the resistance

regeneration converter unit, the drive unit does not detect the alarm.

2) and 3) in figure To deactivate the alarm of the resistance regeneration converter unit, cycle the power
of the resistance regeneration converter unit (2)), or turn on the servo-on command
(3)). Refer to section 6.1 for the alarms that can be reset with the servo-on command
on.

4) in figure If an alarm occurs in the resistance regeneration converter unit when the drive unit is
at servo-on, the alarm also occurs in the drive unit and the drive unit becomes servo-
off.
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2) Drive unit

When an alarm occurs on the drive unit, the base circuit is shut off and the servo motor coasts.
When an external dynamic brake is used, the external dynamic brake is activated to stop the
servo motor. To deactivate the alarm, cycle the control circuit power, or give the error reset or
CPU reset command from the servo system controller. However, the alarm cannot be deactivated
unless its cause is removed.

Resistance regeneration
converter unit
Control circuit
power supply

Main circuit
power supply

Resistance regeneration
converter unit

Alarm

Drive unit
Control circuit
power supply

Base circuit

Servo-on command
(from controller)

Drive unit
Alarm

Reset command
(from controller)

1) in figure

ON

OFF —I

Alarm No alarm

Alarm occurrence

After the start-up of the drive unit is completed, the main circuit power is supplied

while the drive unit and the resistance regeneration converter unit have no alarm.
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(b) When magnetic contactor drive output is disabled
1) Resistance regeneration converter unit

When an alarm occurs in the resistance regeneration converter unit, the resistance regeneration
converter unit turns into servo-off, but the main circuit power supply is not shut off. Therefore,
shut off the main circuit power supply using the external sequence. Cancel the alarm in the
resistance regeneration converter unit. If an alarm also occurs in the drive unit, cancel the alarm
in the drive unit as well. Then, turn on the error reset command from the servo system controller
to resume the operation.

Resistance regeneration 2)
converter un[t ON _I I_I
Control circuit OFF

power supply

| |

| 5) |
Main circuit ON — : |
power supply OFF | \—._,‘

T

i i 4) 3)
Resistance regeneration
ch)nverter unit —;—<No aIarm>T< Alarm >—< No alarm >T< Alarm >< No alarm
arm (. !
| | |
| | |
Drive unit ON [ Alarm occurrence Alarm o‘ccurrence |
Control circuit | | |
power supply OFF = | ! !
| | | |
ON | | |
Base circuit b !
OFF =1 @39 35
—
Servo-on command ON | | }
(from servo system Lo \
controller) OFF —— !
| | |
| | |
Drive unit Lo |
Alarm —v—< No alarm >< Alarm No alarm
1.5s
Reset command ON
(from servo system
controller) OFF
1) in figure When the drive unit is at servo-off, even if an alarm occurs in the resistance

regeneration converter unit, the drive unit does not detect the alarm.

2) and 3) in figure To deactivate the alarm of the resistance regeneration converter unit, cycle the power
of the resistance regeneration converter unit (2)), or turn on the servo-on command
(3)). Refer to section 6.1 for the alarms that can be reset with the servo-on command

on.
4) in figure If an alarm occurs in the resistance regeneration converter unit when the drive unit is
at servo-on, the alarm also occurs in the drive unit and the drive unit becomes servo-
off.
5) in figure Shut off the main circuit power supply using the external sequence as soon as an

alarm occurs.

4- 32
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2) Drive unit
When an alarm occurs in the drive unit, the drive unit turns into the servo-off, but the main circuit
power supply is not shut off. Therefore, shut off the main circuit power supply using the external
sequence. After cancelling the alarm in the drive unit, turn on the error reset command from the
servo system controller to resume the operation.

Resistance regeneration

converter unit ON
Control circuit _I
power supply

|
! 1) 2)
Main circuit ON — | |
|
power supply OFF | ‘ |
| | |
Resistance regeneration i i i
converter unit —_ i No alarm !
Alarm Lo ‘ ‘
| | | |
Drive unit ON — } }
Control circuit _I | | |
power supply OFF = | ! !
| | | |
ON | | |
Base circuit . |
OFF : : I 1(3s) : ! : (3s)
—
Servo-on command ON | | !
(from servo system Lo I
controller) OFF = ! ‘
| | | |
| | | |
Drive unit Lo | ‘
Alarm —v—< No alarm >T< Alarm No alarm
15s
Alarm occurrence
Reset command ON
(from servo system
controller) OFF
1) in figure When an alarm occurs in the drive unit, shut off the main circuit power supply using
the external sequence.
2) in figure Turn on the main circuit power supply while an alarm in the drive unit is cancelled.

4-33
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(2) MR-J4-DU_A_(-RJ)
(a) When magnetic contactor drive output is enabled
1) Resistance regeneration converter unit
When an alarm occurs in the resistance regeneration converter unit, the magnetic contactor is
turned off and the main circuit magnetic contactor is shut off. The drive unit in operation stops. To
deactivate the alarm, cycle the control circuit power. However, the alarm cannot be deactivated
unless its cause is removed.

Resistance regeneration

converter unit ON
Control circuit _I I_I
power supply

Main circuit ON
power supply OFF m

o [ |
Resistance regeneration 3 3 1;) 3 3 3 3? 4)
converter unit —v—<No alarmg Alarm —— No alarm>< Alarm >< No alarm
Alarm Lo T L |
|
Drive unit ON | i Alarm occurrence | | i Alarm o;ccurrence i
Control circuit _I | I_I | | |
I | | |
power supply OFF o ! (3s) | i
ON | | !
Base circuit Lo |
OFF —— ‘ ;
[ | |
ON | E——— ;
SON (servo-on) Lo | |
OFF —— | :
| | | :
[ ! |
Drive unit Lo | !
Alarm —v—< No alarm >< Alarm No alarm
1.5s
ON
RES (reset)
OFF 50 ms or more
1) in figure When the drive unit is at servo-off, even if an alarm occurs in the resistance

regeneration converter unit, the drive unit does not detect the alarm.

2) in figure To deactivate the alarm of the resistance regeneration converter unit, cycle the power
of the resistance regeneration converter unit.

3) in figure If an alarm occurs in the resistance regeneration converter unit when the drive unit is
at servo-on, the alarm also occurs in the drive unit and the drive unit becomes servo-
off.

4) in figure When alarms occur in both the resistance regeneration converter unit and the drive

unit, cancelling the alarm in the drive unit will also cancel the alarm in the resistance
regeneration converter unit.
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2) Drive unit
When an alarm occurs in the drive unit, the base circuit is shut off and the servo motor coasts.
When an external dynamic brake (option) is used, the external dynamic brake is activated to stop
the servo motor. To deactivate an alarm, cycle the control circuit power, click "SET" in the current
alarm window, or cycle the RES (Reset). However, the alarm cannot be deactivated unless its
cause is removed.

Resistance regeneration

converter unit
Control circuit
power supply

o O O
z 1z
m

L

Main circuit
power supply

N

~
-
~

©)
R
u

Resistance regeneration

converter unit

L

No alarm /

Alarm

\_//_

@]
z

Drive unit
Control circuit
power supply

|

|
l
OFF —!
|
ON |
Base circuit |
OFF = 1 (95 ms) | . 1(359)
| — | —P—ﬂi‘
ON | :
SON (servo-on) | \ |
OFF — !
| |
| |
Drive unit | |
Alarm —v—< No alarm >< Alarm No alarm

!

15s
Alarm occurrence
RES (reset) ON
OFF 50 ms or more
1) in figure After the start-up of the drive unit is completed, the main circuit power is supplied

while the drive unit and the resistance regeneration converter unit have no alarm.
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(b) When magnetic contactor drive output is disabled
1) Resistance regeneration converter unit
When an alarm occurs in the resistance regeneration converter unit, the resistance regeneration
converter unit turns into servo-off, but the main circuit power supply is not shut off. Therefore,
shut off the main circuit power supply using the external sequence. Cancel the alarm in the
resistance regeneration converter unit. If an alarm also occurs in the drive unit, cancel the alarm
in the drive unit as well. Then, turn on the RES (Reset) to resume the operation.

Resistance regeneration

converter unit
Control circuit
power supply

Main circuit
power supply

Resistance regeneration

converter unit
Alarm

Drive unit
Control circuit
power supply

Base circuit

SON (servo-on)

Drive unit
Alarm

RES (reset)

1) in figure

2) in figure
3) in figure

4) in figure

5) in figure

6) in figure

4)

ore - i

| |
| |
oN -~ 1 | 2,—)1) 1 2)
| |
OFF
|
|

| |
3) o %) 6)
| | | ) | |
——No alarm) Alarm )>—— No alarm Alarm No alarm

o >T< >T< A
|
ON | 1 Alarm occurrence Alarm occurrence !
| [ |

| |

OFF—! ! | |
[ | |
ON | | !
L ;
OFF ‘ ' (3s) ;
> < |
|
|
|
T
|
|
|
|

|
|
|
—v—<‘ No alarm >< Alarm No alarm

OFF 50 ms or more

When an alarm occurs in the resistance regeneration converter unit, shut off the main
circuit power supply using the external sequence.

Turn on the main circuit power supply while an alarm in the drive unit is cancelled.

When the drive unit is at servo-off, even if an alarm occurs in the resistance
regeneration converter unit, the drive unit does not detect the alarm.

To deactivate the alarm of the resistance regeneration converter unit, cycle the power
of the resistance regeneration converter unit.

If an alarm occurs in the resistance regeneration converter unit when the drive unit is
at servo-on, the alarm also occurs in the drive unit and the drive unit becomes servo-
off.

When alarms occur in both the resistance regeneration converter unit and the drive
unit, cancelling the alarm in the drive unit will also cancel the alarm in the resistance
regeneration converter unit.
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2) Drive unit
When an alarm occurs in the drive unit, the drive unit turns into the servo-off, but the main circuit
power supply is not shut off. Therefore, shut off the main circuit power supply using the external
sequence. After cancelling the alarm in the drive unit, turn on the RES (Reset) to resume the
operation.

Resistance regeneration

converter unit ON
Control circuit

power supply OFF
Main circuit ON
power supply OFF

Resistance regeneration

|
l 1) 2)
|
: | |
1 1 1
| | |
converter unit — ' No alarm !
Alarm Lo ‘ |
| | | |
Drive unit ON — } }
Control circuit _I \ | |
power supply OFF = | ! !
| | | |
ON | | ‘
Base circuit L !
OFF : : ! (95 ms) : L (3 S)
— - —
ON | | i
SON (servo-on) Lo |
OFF = ! ‘
| | | |
| | | |
Drive unit Lo | ‘
Alarm —v—< No alarm >T< Alarm No alarm
15s
Alarm occurrence
RES (reset) ON
OFF

§0 ms or more

1) in figure When an alarm occurs in the drive unit, shut off the main circuit power supply using
the external sequence.

2) in figure Turn on the main circuit power supply while an alarm in the drive unit is cancelled.
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4.3.6 Forced stop in the resistance regeneration converter unit

(1) MR-J4-DU_B_(-RJ)
(a) When magnetic contactor drive output is enabled
When EM1 (Forced stop) is disabled in the resistance regeneration converter unit, the magnetic
contactor turns off and the main circuit power supply shuts off. The drive unit in operation stops, and
[AL. E9 Main circuit off warning] appears. When EM1 is enabled in the resistance regeneration
converter unit, the magnetic contactor turns on, the main circuit power is supplied, and then the drive
unit automatically resumes the operation.

Dynamic brake

|
Servo motor |
speed !
|
(50 ms) ' (Note 2) Bs)
N — o
Base circuit ‘ 2)
OFF | | |
| ! (3s) :
MBR _ (Note 1) ON D
(Electromagnetic | 2)
brake interlock) OFF ‘ |
| |
Converter main Existence
circuit off .
warning Nothing | !
| |
Main circuit ON 1)
power supply OFF \
ON
EM1 (forced stop)

OFF (Enabled)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence
which will operate the electromagnetic brake as follow using MBR.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. There is delay caused by magnetic contactor built into the external dynamic brake
(about 50 ms) and delay caused by the external relay.

1) in figure When EM1 is enabled in the resistance regeneration converter unit, the main circuit
power is supplied.

2) in figure After the capacitor in the main circuit is fully charged, the base circuit and MBR
(Electromagnetic brake interlock) turn on.
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(b) When magnetic contactor drive output is disabled
When EM1 (Forced stop) is disabled in the resistance regeneration converter unit, the base circuit of
the drive unit that is in operation shuts off, and [AL. E9 Main circuit off warning] appears on the drive
unit. When EM1 is enabled in the resistance regeneration converter unit, the drive unit automatically
resumes the operation.

Dynamic brake

|
Servo motor !
|
|

speed
(50 ms)_' (Note 2) (35)
N o 2oms), Note 2) A
Base circuit ‘
OFF ‘ | |
‘ I 3s) ‘
MBR (Note 1) ON ]
(Electromagnetic ‘
brake interlock) OFF | |
‘ |
Converter main Existence K
circuit off
warning Nothing I |
‘ |
Main circuit ON
power supply OFF |
|
ON
EM1 (forced stop)

OFF (Enabled)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence
which will operate the electromagnetic brake as follow using MBR.
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. There is delay caused by magnetic contactor built into the external dynamic brake
(about 50 ms) and delay caused by the external relay.

1) in figure When EM1 is enabled, the converter main circuit off warning is released.
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(2) MR-J4-DU_A_(-RJ)

(a) When magnetic contactor drive output is enabled
When EM1 (Forced stop) is disabled in the resistance regeneration converter unit, the magnetic
contactor turns off and the main circuit power supply shuts off. The drive unit in operation stops, and
[AL. E9 Main circuit off warning] appears. When EM1 is enabled in the resistance regeneration
converter unit, the magnetic contactor turns on, the main circuit power is supplied, and then the drive
unit automatically resumes the operation.

1) in figure

2) in figure

Servo motor
speed

Base circuit

MBR
(Electromagnetic
brake interlock)

Converter main
circuit off
warning

Main circuit
power supply

EM1 (forced stop)

Dynamic brake

(50 ms)

OFF
(Note 1) ON
OFF
Existence
Nothing
ON
OFF
ON
OFF (Enabled)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence
which will operate the electromagnetic brake as follow using MBR.

ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

2. There is delay caused by magnetic contactor built into the external dynamic brake (about

50 ms) and delay caused by the external relay.

When EM1 is enabled in the resistance regeneration converter unit, the main circuit
power is supplied.

After the capacitor in the main circuit is fully charged, the base circuit and MBR
(Electromagnetic brake interlock) turn on.
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(b) When magnetic contactor drive output is disabled
When EM1 (Forced stop) is disabled in the resistance regeneration converter unit, the base circuit of
the drive unit that is in operation shuts off, and [AL. E9 Main circuit off warning] appears on the drive
unit. When EM1 is enabled in the resistance regeneration converter unit, the drive unit automatically

resumes the operation.

Servo motor
speed

Base circuit

MBR
(Electromagnetic
brake interlock)

Converter main
circuit off
warning

Main circuit
power supply

EM1 (forced stop)

Dynamic brake

¥

(50 ms)
ON :

' (Note 2)
He———~

OFF

(Note 1) ON

OFF

Existence

Nothing

ON ‘

OFF

ON

OFF (Enabled)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence
which will operate the electromagnetic brake as follow using MBR.

ON: Electromagnetic brake is not activated.

OFF: Electromagnetic brake is activated.
2. There is delay caused by magnetic contactor built into the external dynamic brake

(about 50 ms) and delay caused by the external relay.

1) in figure When EM1 is enabled, the converter main circuit off warning is released.
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4.3.7 Interfaces

(1) Detailed explanation of interfaces
This section provides the details of the 1/O signal interfaces (refer to the 1/O division in the table) given in
section 4.3.4. Refer to this section and make connections to the external device.

(a) Digital input interface DI
This is an input circuit in which the cathode of the photocoupler is the input terminal. Transmit signals
from sink (open-collector) type transistor output, relay switch, etc. The following shows a connection
diagram for sink input. Refer to (2) in this section for source input.

Resistance regeneration
converter unit

For transistor
« EM1
Approx. 5 mA+— etc. ——
L
Approx. 6.2 kQ

Switch @@’x

TR T
| 0 DICOM
i
Vees 1.0V 24 V DC £10%
loeo < 100 pA 150 mA

(b) Digital output interface DO
This is a circuit in which the collector of the output transistor is the output terminal. When the output
transistor is turned on, the current will flow to the collector terminal.
A lamp, relay, or photocoupler can be driven. Install a diode (D) for an inductive load, or install an
inrush current suppressing resistor (R) for a lamp load.
(Rated current: 40 mA or less, maximum current: 50 mA or less, inrush current: 100 mA or less)
A maximum of 2.6 V voltage drop occurs in the resistance regeneration converter unit.
The following shows a connection diagram for sink output. Refer to (2) in this section for source
output.

Resistance regeneration
converter unit

If polarity of diode is
reversed, resistance
regeneration converter

ALM, unit will malfunction.
- N N etc.
Zﬂ N
>— DOCOM |
(Note) 24 V DC £ 10%
150 mA

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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(2) Source I/O interfaces
In this resistance regeneration converter unit, source type I/O interfaces can be used.

(a) Digital input interface DI
This is an input circuit in which the anode of the photocoupler is the input terminal. Transmit signals
from source (open-collector) type transistor output, relay switch, etc.

Resistance regeneration
converter unit

For transistor

EM1

—> etc. 1
LT

Approx. 6.2 kQ

TR k Switch @@’x

I DICOM
«— 1"
Approx. 5 mA 24V DC £10%
Vees < 1.0V 150 mA
ICEO < 100 HA

(b) Digital output interface DO
This is a circuit in which the emitter of the output transistor is the output terminal. When the output
transistor is turned on, the current will flow from the output terminal to a load.
A maximum of 2.6 V voltage drop occurs in the resistance regeneration converter unit.

Resistance regeneration
converter unit

If polarity of diode is
reversed, resistance

regeneration converter

ALM, Load unit will malfunction.
" N N etc. —> M
zﬂ A |
>— DOCOM I
1

(Note) 24 V DC *10%
150 mA

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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4.3.8 Grounding

@Ground the resistance regeneration converter unit, the drive unit and the servo
motor securely.
AWARN IN (G @To prevent an electric shock, always connect the protective earth (PE) terminal
(marked®@®) of the resistance regeneration converter unit and drive unit to the
protective earth (PE) of the cabinet.

The drive unit switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cable routing, the drive unit may be affected by the switching noise (due to di/dt and dv/dt)
of the transistor. To prevent such a fault, refer to the following diagram and always ground.

To conform to "EMC Directive, refer to the EMC Installation Guidelines".

Cabinet
Resistance regeneration
converter unit Drive unit Servo motor
MCCB | ve_| ] {“2
—X 9] L+ +
fDNote) ] 2 ] | [Encoder
OWGIFH/_ g /_ L2 L- L- _,_l
supply | £ |
—X | - ! L3 CN40
X — > L~ [[=—] cN40a
> e e B
L21 L11 U — U
L21 V O vV
P P
w ; ‘ ; ‘ W
© S - ©
E F o 1, 1
7
3
°
é Ensure to connect it to PE
terminal of the drive unit.
Do not connect the wire
directly to the protective
earth of the cabinet.
Quter
{ Protective earth (PE) | box

Note. Refer to section 1.4 for the power supply specifications.
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4.4 Startup

@®Do not operate the switches with wet hands. Otherwise, it may cause an electric
/A\WARNING ®20netp Y

@Before starting operation, check the parameters. Improper settings may cause
some machines to operate unexpectedly.

@ The heat sink of the resistance regeneration converter unit and the drive unit, the
regenerative resistor, the servo motor, etc. may become hot while power is on or

&CAUTION for some time after power-off. Take safety measures, such as providing covers, to

avoid accidentally touching the parts (cables, etc.) by hand.

@During operation, never touch the rotor of the servo motor. Otherwise, it may
cause injury.

The following items are the same as those of the MR-J4-_(-RJ). For details of the items, refer to each
chapter/section of the detailed explanation field. Read the corresponding section or chapter by replacing
"servo amplifier" to "drive unit". "MR-J4-_B_" means "MR-J4- B (-RJ) Servo Amplifier Instruction Manual".
"MR-J4-_A " means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

Model Iltem Detailed explanation
MR-J4-DU_B_(-RJ) Switch setting and display of the servo amplifier MR-J4-_B _section 4.3
Test operation MR-J4-_B_ section 4.4
Test operation mode MR-J4-_B_ section 4.5
MR-J4-DU_A_(-RJ) Display and operation section MR-J4-_A_section 4.5
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4.4 .1 Switching power on for the first time
When switching the power on for the first time, follow this section to startup.
(1) Startup procedure

(a) MR-J4-DU_B_(-RJ)
"MR-J4- B " means "MR-J4- B _(-RJ) Servo Amplifier Instruction Manual".

Description Reference
| Wiring check | Check whether the resistance regeneration converter unit, the drive unit, and (2) in this
the servo motor are wired correctly using visual inspection, DO forced output section

function, etc.

- - Check the surrounding environment of the resistance regeneration converter MR-J4- B
| Surrounding environment check |

l unit, the drive unit and the servo motor. Section 4.1.3
| Axis No. settings | Confirm that the control axis No. set with the auxiliary axis number setting MR-J4-_B_
; 9 switches (SW2-3 and SW2-4) and with the axis selection rotary switch (SW1) | Section 4.3.1

match the control axis No. set with the servo system controller. (3)
. Set the parameters as necessary, such as the used operation mode and Section 4.5

Parameter setting . . . )

regenerative option selection. Section 5.3
Test operation of servo motor For the test operation, disconnect the servo motor from the machine, and MR-J4- B
alone in test operation mode check whether the servo motor rotates correctly at the slowest speed. Section 4.5

Test operation of servo motor For the test operation, disconnect the servo motor from the machine, give
alone by commands commands to the drive unit, and check whether the servo motor rotates
correctly at the lowest speed.

Test operation with servo motor Connect the servo motor with the machine, and check machine motions by
and machine connected transmitting operation commands from the servo system controller.

| Make gain adjustment to optimize the machine motions. MR-J4- B

| Gain adjustment
Chapter 6

| Actual operation |

I

| Stop | Stop giving commands and stop operation.
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(b) MR-J4-DU_A_(-RJ)
"MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

| Wiring check |

| Surrounding environment check |

Parameter setting

Test operation
alone in test o

of servo motor
peration mode

Test operation of servo motor
alone by commands

Test operation with servo motor
and machine connected

| Gain adjustment |

Description Reference
Check whether the resistance regeneration converter unit, the drive unit, and (2) in this
the servo motor are wired correctly using visual inspection, DO forced output section
function, etc.
Check the surrounding environment of the resistance regeneration converter MR-J4-_A_
unit, the drive unit and the servo motor. Section 4.1.3
Set the parameters as necessary, such as the used operation mode and Section 4.5
regenerative option selection.
For the test operation, disconnect the servo motor from the machine, and MR-J4-_A_
check whether the servo motor rotates correctly at the slowest speed. Section 4.2.3
Section 4.3.3
Section 4.4.3
For the test operation, disconnect the servo motor from the machine, give
commands to the drive unit, and check whether the servo motor rotates
correctly at the lowest speed.
Connect the servo motor with the machine, and check machine motions by
transmitting operation commands from the controller.
Make gain adjustment to optimize the machine motions. MR-J4-_A
Chapter 6

| Actual operation |

I

| Stop | Stop giving commands and stop operation.
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(2) Wiring check
(a) Power supply system wiring
Before turning on the power supplies of the main circuit and the control circuit, check the following
items.

1) Power supply system wiring
a) The power supplied to the resistance regeneration converter unit power input terminals
(L1/L2/L3/L11/L21) and the drive unit power input terminals (L11/L21) should satisfy the
defined specifications. (Refer to section 1.4.)

b) When magnetic contactor drive output is enabled, the magnetic contactor control connector
(CNP1) should be connected to the coil of the magnetic contactor.

c) When the power factor improving DC reactor is not used, P1 and P2 in the resistance
regeneration converter unit should be connected.

Resistance regeneration
converter unit

P1
P2

2) Connection of drive unit and servo motor
a) The drive unit power outputs (U/V/W) should match in phase with the servo motor power input

terminals (U/V/W).

b) The power supplied to the resistance regeneration converter unit should not be connected to
the drive unit power outputs (U/V/W). Doing so will fail the connected drive unit and servo

motor.

Drive unit Servo motor

Drive unit Servo motor

¢) The grounding terminal of the servo motor is connected to the PE terminal of the drive unit.

d) The CN2 connector of the drive unit should be connected to the encoder of the servo motor
securely by using the encoder cable.

Drive unit Servo motor

W
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3) When using options and peripheral equipment
a) When using a regenerative option
- The regenerative option should be connected to P+ and C terminals of the resistance
regeneration converter unit.
* A twisted wire should be used. (Refer to section 8.2.4.)

b) When using a brake unit
* The brake unit should be connected to L+ and L- terminals of TE2-1 of the resistance
regeneration converter unit. (Refer to section 8.11.3.)
- A twisted wire should be used for the wiring over 5 m and equal to or less than 10 m when
the brake unit is used. (Refer to section 8.11.3.)

c) The power factor improving DC reactor should be connected between P1 and P2 of the
resistance regeneration converter unit. (Refer to section 8.6.)

Resistance regeneration
Power factor converter unit
improving DC
reactor

Note. Always disconnect wiring between P1 and P2.

(b) 1/O signal wiring
1) Resistance regeneration converter unit
a) The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN1 connector. You can use this
function to check the wiring. In this case, turn on the control circuit power supply only.
For details of 1/0 signal connection, refer to section 4.3.1 (2). For details of DO forced output,
refer to section 4.4.3 (4) (c).

b) A voltage exceeding 24 V DC is not applied to the pins of the CN1 connector.

c) Between plate and DOCOM of the CN1 connector should not be shorted.

Resistance regeneration
converter unit

CN1

DOCOM
® Plate :l
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2) Drive unit
a) MR-J4-DU_A_(-RJ)
= The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN1 connector. You can use this
function to check the wiring. In this case, turn on the control circuit power supply only.
For details of 1/0 signal connection, refer to section 3.2 of "MR-J4-_A (-RJ) Servo Amplifier
Instruction Manual”. For details of DO forced output, refer to section 4.5.8 of "MR-J4-_A_(-
RJ) Servo Amplifier Instruction Manual".

- A voltage exceeding 24 V DC is not applied to the pins of the CN1 connector.

* Between plate and DOCOM of the CN1 connector should not be shorted.
Drive unit

CN1

DOCOM
® Plate ]
b) MR-J4-DU_B_(-RJ)

= The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN3 connector. You can use this
function to check the wiring. In this case, turn on the control circuit power supply only.
For details of 1/0 signal connection, refer to section 3.2 of "MR-J4- B_(-RJ) Servo Amplifier
Instruction Manual”. For details of DO forced output, refer to section 4.5.1 of "MR-J4-_B_(-
RJ) Servo Amplifier Instruction Manual".

- A voltage exceeding 24 V DC is not applied to the pins of the CN3 connector.

* Between plate and DOCOM of the CN3 connector should not be shorted.
Drive unit

CN3

DOCOM
® Plate ]
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4.4.2 Startup

(1)

MR-J4-DU_A _(-RJ)

Startup of the MR-J4-DU_A_(-RJ) is the same as that of the MR-J4-_A (-RJ). For details, refer to
section 4.2 to 4.4 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

The resistance regeneration converter unit display shows "ron" (ready-on) at power-on.

When an error occurs or EM1 (Forced stop) is disabled in the resistance regeneration converter unit, the
operation will stop.

MR-J4-DU_B_(-RJ)

Startup of the MR-J4-DU_B_(-RJ) is the same as that of the MR-J4-_B_(-RJ). For details, refer to
section 4.2 of "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual”.

The resistance regeneration converter unit display shows "roF" (ready-off) at power-on.

When an error occurs or EM1 (Forced stop) is disabled in the resistance regeneration converter unit, the
operation will stop.
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4.4.3 Display and operation section of the resistance regeneration converter unit

(1) Display flowchart
The resistance regeneration converter unit has the display (3-digit, 7-segment LED) and the operation
section (4 pushbuttons) for resistance regeneration converter unit status display, alarm display,
parameter setting, etc. Set the parameters before operation, diagnose an alarm, confirm external
sequences, and/or confirm the operation status.
The following shows the operation procedure after power-on.

(® Button
MODE
Status display )—( Diagnostic )—( Alarm H Basic parameters }
D —
Status External I/O signal display Current alarm [Pr. PAO1]
Bus voltage Output signal (DO) forced First alarm in past [Pr. PAO2]
™ output ‘ ‘ ﬁ
| |
U | | ®
Effective load ratio Software version - Lower ! ! DOWN
OA) | |
E * * 5
! ! up
| |
Peak load ratio Software version - Upper I I @
[%] | |
L 4
Regenerative load ratio Sixth alarm in past [Pr. PA18]
%
Unit power consumption 1 Parameter error No. [Pr. PA19]
kW] (Note 2)
L 4 4
Unit total power
consumption 1 [kWh]
Unit total power
consumption 2 [MWh]
4

Note 1. When a parameter is selected, the parameter group and the parameter No. are displayed alternately. Refer to (6) in this
section for details.
2. The unit of unit power consumption 1 can be changed with [Pr. PA15].
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(2) Display transition of the resistance regeneration converter unit/MR-J4-DU_B_(-RJ) drive unit
The following shows the display transition of the resistance regeneration converter unit in which the
protection coordination is enabled and MR-J4-DU_B_(-RJ) drive unit.

Resistance regeneration converter unit MR-J4-DU_B_(-RJ) drive unit
Display Display (Note)
D :: Ready-off I ::: || Ready-off, Servo-off
Ready-on

Ready-on, Servo-off

Magnetic contactor on

'_ﬂ Ready-on < Servo-on

Charging completed

\ I::::: :ReadY-On,Servo-on

v v

Ordinary operation Ordinary operation

)

Note. For the detailed display transition of the drive unit, refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual".
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(3) Status display mode

The resistance regeneration converter unit status during operation is shown on the 3-digit, 7-segment
LED display. Press the "UP" or "DOWN" button to change display data as desired. When the required
data is selected, the corresponding symbol is displayed. Press the "SET" button to display that data.

(a) Display examples
The following table shows the display examples.

ltem

State Displayed data

Status

g
Ready-off - e, -
eady-o ' '-l'

Ready-on -_—
)

Bus voltage

300 [V]

Effective load ratio

67 [%]

Peak load ratio

95 [%]

Regenerative load ratio

90 [%]

(b) Status display list
The following table lists the resistance regeneration converter unit statuses that may be displayed.

consumption 2

Status display Symbol Unit Description Indication
range
Ready Ready-off is displayed during initialization or alarm occurrence, in the roF
-off external forced stop status, or when the bus voltage is not established.
Status Read Ready-on is displayed when the servo was switched on after completion of
-on Y initialization and the resistance regeneration converter unit is ready to ron
operate.
Bus voltage Pn \% The bus voltage is displayed. 0 to 999
Effective load The effective load ratio in the past 15 s is displayed relative to the rated load
. J % o 0 to 300
ratio of 100%.
Peak load ratio b % Iggoﬁ)eak load ratio in the past 15 s is displayed relative to the rated load of 0 to 400
0.
Regenerative The ratio of regenerative power to permissible regenerative power is
. L % . . 0 to 300
load ratio displayed in %.
Unit power . L .
) PC1 kW (Note) | Unit power consumption is displayed by increment of 1 kW or 0.1 kW. 0to 999
consumption 1
Unit total power TP1 kWh Unit total power consumption is displayed by increment of 1 kWh. 0 to 999
consumption 1
Unit total power TP2 MWh Unit total power consumption is displayed by increment of 1 MWh. 0 to 999

Note. The unit of unit power consumption 1 can be changed with [Pr. PA15].
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(4) Diagnostic mode
(a) Diagnostic list

Name Display Description

Indicates the on/off status of external 1/O signal.

Ext | 1/0 signal displ - -
xiema signat display Refer to (3) (b) in this section for details.

Indicates that the digital output signal can be switched on/off

Output signal (DO) forced output forcibly. Refer to (3) (c) in this section for details.

Software version - Lower Indicates the version of the software.

Software version - Upper Indicates the system number of the software.

(b) External I/O signal display
The on/off states of the digital 1/0 signals connected to the resistance regeneration converter unit
can be confirmed.

1) Operation
The following shows the display screen at power-on. Using the "MODE" button, display the
diagnostic screen.

N
X
iy ©
Press MODE once.
S—7 S—7 S—7
u D-q D-q ------- External 1/0 signal display screen
L0 D0 D0

2) Display definition
The LED segment corresponding to the pin is lit to indicate on, and is extinguished to indicate off.
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CN1-7: EM1 (Forced stop 1)

| { n:u e
N T G-

CN1-8: WNG (Warning) CN1-2: ALM (Malfunction)

Light on: on
Light off: off
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(c) Output signal (DO) forced output
Output signals can be forcibly switched on/off independently of the resistance regeneration converter
unit status. Use this function for checking output signal wiring, etc. The following shows the display
screen at power-on.
When turning CN1-8 on and off

.'
N N N
) L)
b @
Press MODE once.
- em e el External I/0O signal display screen
igs ®
Press UP once.
-' N
j e
< - ®
Press SET for longer than 2 s.
qu m Dw' ] ------- Switch on/off the signal below the lit segment.
N N N
M DQQ rDD[F ] ------- Indicates on/off of output signal. (Light on: on, light off: off)
\ \ ®
@CNLS CN1-2" pregs MODE once.
o O .
------ The lit LED moves to the upper LED of CN1-8.
DI VR
ge ®
Press UP once.
7, 7, 7,
u u .-Q ------- CN1-8 switches on. (Between CN1-8 and DOCOM are connected.)
0 0 P
‘ O
@CN%B Press DOWN once.
S—7 S—7 vy
E-Q E-Q E-q ------- CN1-8 switches off.
)y {

|:| ®
Press SET for longer than 2 s.
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(5) Alarm mode

The current alarm, past alarm history, and parameter error are displayed. The lower 2 digits on the
display indicate the alarm number that has occurred or the parameter number in error.

Alarm history

Name Display Description
—
:-‘ - e Indicates no occurrence of an alarm.
\
Current alarm
N\’ N/ N/
. ‘ ‘ ‘ Indicates that [AL. 33 Overvoltage] occurred.
- - -— .
' ' ' ' Blinks at alarm occurrence.
o am)
0
-— Indicates that the last alarm is [AL. 50 Overload 1].
'-l ° -l '-l
-—", W,
‘ ‘ Indicates that the second alarm in the past is [AL. 33
- -
' ' Undervoltage].
o AmY mm)

.

Indicates that the third alarm in the past is [AL. 10
Undervoltage].

Indicates that the fourth alarm in the past is [AL. 10
Undervoltage].

Parameter error No.

. ‘ . ‘ Indicates that the fifth alarm in the past is [AL. 10
l ' ' Undervoltage].

- o
4 —_—
. . . ‘ Indicates that the sixth alarm in the past is [AL. 50 Overload

1].

-' ° -' '-'
)
- e - Indicates no occurrence of [AL. 37 Parameter error].
'- .

Displayed
alternately

Indicates that the data of [Pr. PAO1 Regenerative option] is
faulty.
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Functions at alarm occurrence
(a) Any mode screen displays the current alarm.

(b) Even during alarm occurrence, the other screen can be viewed by pressing the button in the
operation area. At this time, the decimal point in the third digit remains blinking.

(c) For any alarm, remove its cause and clear it in any of the following methods. (Refer to chapter 6 for
the alarms that can be cleared.)

1) Switch power off, then on.

2) Press the "SET" button on the current alarm screen.
(d) Use [Pr. PAQ9] to clear the alarm history.

(6) Parameter mode

POINT
@ The display of the resistance regeneration converter unit has three digits. When
a parameter No. is displayed, the parameter group and the parameter No. are
displayed alternately.
For example, when [Pr. PAO1] is displayed, "PA" and "01" are displayed
alternately.

The following example shows how to select MR-RB137 in [Pr. PAO1 Regenerative option] after power-

on.
.'
N N N
R
Disp:layed Press MODE three times. o
.-' .-' alternately ." ‘ ~~~~~~~ The parameter Tum"ber |s"d|s"played_.
N N . ) .
For [Pr. PAO1], "PA" and "01" are displayed alternately
L X ®© ®
Press UP or DOWN to change the number.
gy ®
Press MODE twice.
.' .' .' ------- The set value of the specified parameter number blinks. In this
‘ ‘ ‘ (Note) case, the lower three digits of the setting value "0 0 0 0" are
"l "l "l displayed.
L ®
Press MODE once.

.-‘ v .-‘ v -‘ ------- During blinking, the set value can be changed.

E - O] ®

' ' ' ' ' E Use UP or DOWN. When a negative value is set, the decimal point blinks.

AR AR A g
_ __2: MR-RB137 (3 pcs.) are used.)

®

Press SET to enter.

Note. When the lower three digits of the four digits are displayed, pressing the "MODE" button displays the fourth digit. However, do not
change the setting of the fourth digit. Pressing the "MODE" button again resets the display to the lower three digits.

To shift to the next parameter, press the "UP" or "DOWN" button.
When changing the [Pr. PA01] setting, change its setting value, and then cycle the power to enable the
new value.
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4.5 Parameters

@®Never make a drastic adjustment or change to the parameter values as doing so
will make the operation unstable.
@®Do not change the parameter settings as described below. Doing so may cause

an unexpected condition, such as failing to start up the resistance regeneration
/N\CAUTION

converter unit.

* Changing the values of the parameters for manufacturer setting.
- Setting a value out of the range.

* Changing the fixed values in the digits of a parameter.

4.5.1 Parameter list

POINT
@To enable a parameter whose symbol is preceded by *, cycle the power after
setting it.

No. Symbol Name Initial value | Unit
PAO1 | *REG | Regenerative option 0000h
PAO2 | *MCC | Magnetic contactor drive output selection 0001h
PAO3 For manufacturer setting 0001h
PAO4 0
PAO5 100
PA0O6 0
PAO7 100
PAO8 | *DMD | Status display selection 0000h
PAQ9 | *BPS | Alarm history clear 0000h
PA10 For manufacturer setting 0
PA11 0000h
PA12 *DIF | Input filter setting 0002h
PA13 For manufacturer setting 0000h
PA14 0000h
PA15 | AOP3 | Function selection A-3 0000h
PA16 For manufacturer setting 0000h
PA17 | *AOP5 | Function selection A-5 0001h
PA18 | CVAT | SEMI-F47 function - Instantaneous power failure detection time 200 [ms]
PA19 For manufacturer setting 0000h
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4.5.2 Detailed list of parameters

POINT

@Set a value to each "x" in the "Setting digit" columns.

No./symbol/ | Setting . Initial
name digit Function valge
[unit]
PAO1 _ _ XX | Regenerative option 00h
*REG Select a regenerative option.
Regenerative Incorrect setting will trigger [AL. 37 Parameter error].
option 00: Regenerative option is not used.
When using the FR-BU2-(H) brake unit, select the value.
01: MR-RB139
02: MR-RB137 (3 pcs.)
13: MR-RB137-4
14: MR-RB13V-4 (3 pcs.)
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
PAO2 _ _ _x | Magnetic contactor drive output selection 1h
*MCC Select the magnetic contactor drive output.
Magnetic 0: Disabled
contactor 1: Enabled
drive output | TFor manufacturer setting Oh
selection
_X_ Oh
X___ Oh
PA08 _ _ _x | Status display selection Oh
*DMD Select a status display shown at power-on.
Status 0: Status
display 1: Bus voltage
selection 2: Effective load ratio
3: Peak load ratio
4: Regenerative load ratio
5: Unit power consumption 1
6: Unit total power consumption 1
7: Unit total power consumption 2
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PA09 _ _ _ X | Alarm history clear Oh
*BPS Used to clear the alarm history.
Alarm history 0: Disabled
clear 1: Enabled
When you select "Enabled", the alarm history will be cleared at next power-on. After the alarm
history is cleared, the setting is automatically disabled.
_ _ X _ | For manufacturer setting Oh
X _ Oh
X Oh
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No./symbol/ | Setting . Initial
name digit Function valge
[unit]
PA12 _ _ _X | Input filter setting 2h
*DIF Select the input filter.
Input filter If external input signal causes chattering due to noise, etc., input filter is used to suppress it.
setting 0: None
1:1.777 [ms]
2: 3.555 [ms]
3:5.333 [ms]
_ _ X _ | For manufacturer setting Oh
X Oh
X_ Oh
PA15 x | Selection of unit power consumption display unit Oh
AOP3 0: increment of 1 kW
Function 1: increment of 0.1 kW
selection A-3
_ _ X _ | For manufacturer setting Oh
X Oh
X_ Oh
PA17 The [Pr. PA17 SEMI-F47 function selection] and [Pr. PA18 SEMI-F47 function - Instantaneous power failure detection
*AOP5 time] settings of the resistance regeneration converter unit must be the same as [Pr. PA20 SEMI-F47 function
Function selection] and [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time] settings of the drive unit.
selection A-5 | _ _ _ x | [AL. 10 Undervoltage] detection method selection 1h
Set this parameter when [AL. 10] occurs due to distorted power supply voltage waveform.
0: [AL. 10] not occurrence
1: [AL. 10] occurrence
_ _ X _ | SEMI-F47 function selection Oh
0: Disabled
1: Enabled
Selecting "1" enables to avoid triggering [AL. 10 Undervoltage] using the electrical energy charged
in the capacitor in case that an instantaneous power failure occurs during operation. In [Pr. PA18
SEMI-F47 function - Instantaneous power failure detection time], set the time until the occurrence
of [AL. 10 Undervoltage].
_ X_ _ | For manufacturer setting Oh
X Oh

PA18

CVAT
SEMI-F47
function -
Instanta-
neous power
failure
detection
time

The [Pr. PA17 SEMI-F47 function selection] and [Pr. PA18 SEMI-F47 function - Instantaneous power failure detection

time] settings of the resistance regeneration converter unit must be the same as [Pr. PA20 SEMI-F47 function

selection] and [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time] settings of the drive unit.

Set the time until the occurrence of [AL. 10 Undervoltage].
To disable the parameter setting value, select "Disabled (_ _ 0 _)" of "SEMI-F47 function
selection" in [Pr. PA17].

Setting range: 30 to 200

200
[ms]
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4.6 Characteristics
4.6.1 Overload protection characteristics

(1) Converter unit
An electronic thermal is built in the resistance regeneration converter unit to protect the resistance
regeneration converter unit from overloads.
[AL. 50 Overload 1] occurs if overload operation performed is above the electronic thermal protection
curve shown in the following figure. [AL. 51 Overload 2] occurs if the maximum current is applied
continuously for several seconds due to machine collision, etc. [AL. 51 Overload 2] occurs if the
maximum current is applied continuously for several seconds due to machine collision, etc. Use the
equipment on the left-side area of the graph.

10000
1000
)
'g \ Operating
5§ 100 &
©
(]
joR
(e}
10 \;
N
1
0 50 100 150 200 250 300

(Note) Load ratio [%]

Note. Load ratio 100% indicates the rated output of the resistance regeneration converter
unit. Refer to section 1.4.2 for rated output.
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4.6.2 Power supply capacity and generated loss

(1) Generated heat of the resistance regeneration converter unit/drive unit
The following table indicates the generated loss under rated load and the power supply capacity per
combination of the resistance regeneration converter unit and drive unit.

Power supply capacity [kVA] Drive unit-generated heat [W] (Note)
At rated output Area
Resistance Power factor Power factor [Generated required
regeneration Drive unit improving DC X . heat in the X for heat
converter unit reactor is not |mprowlng DC At rated output cabinet when With servo-off] dissipation
reactor is used X 5
used cooled outside [m?]
the cabinet]
MR-J4-DU30K_(-RJ) 48 40 1350 (900 + 450) 470 27.0
MR-CR55K
MR-J4-DU37K_(-RJ) 59 49 1550 (1000 + 550) 550 31.0
MR-J4-DU30K_4(-RJ) 48 40 1070 (790 + 280) 390 60 (30 + 30) 214
MR-J4-DU37K_4(-RJ 59 49 1252 (910 + 342 470 25.1
MR-CR55K4 ) ( )
MR-J4-DU45K_4(-RJ) 71 59 1580 (1110 + 470) 550 31.6
MR-J4-DU55K_4(-RJ) 87 72 1940 (1440 + 500) 650 38.8

Note. The heat generated by the drive unit is indicated in the left term within the parentheses, and the heat generated by the
resistance regeneration converter unit in the right term.

When the servo motors are run at less than the rated speed, the power supply equipment capacity is
lower than the value in the table but the heat generated does not change.
Since the servo motor requires 2 times to 2.5 times greater instantaneous power for acceleration, use
the power supply which ensures that the voltage lies within the permissible voltage fluctuation at the
main circuit power supply terminals (L1/L2/L3) of the resistance regeneration converter unit. The power
supply equipment capacity changes with the power supply impedance.
The actually generated heat falls within the ranges at rated output and at servo-off according to the
frequencies of use during operation. When designing an enclosed cabinet, use the values in the table,
considering the worst operating conditions. The generated heat in this table does not include heat
produced during regeneration.
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(2) Heat dissipation area for an enclosed type cabinet
The enclosed type cabinet (hereafter called the cabinet) which will contain the resistance regeneration
converter unit and drive unit should be designed to ensure that its temperature rise is within +10 °C at
the ambient temperature of 40 °C. (With an approximately 5 °C safety margin, the system should
operate within a maximum 55 °C limit.) The necessary cabinet heat dissipation area can be calculated
by next equation.

A: Heat dissipation area [m?]

P: Loss generated in the cabinet [W]

AT: Difference between internal and ambient temperatures [°C]
K: Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with the equation, assume that P is the sum of all losses
generated in the cabinet. Refer to (1) in this section for the generated heat of the resistance regeneration
converter unit/drive unit. "A" indicates the effective area for heat dissipation, but if the cabinet is directly
installed on an insulated wall, that extra amount must be added to the cabinet's surface area. The
required heat dissipation area will vary with the conditions in the cabinet. If convection in the cabinet is
poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement of the
equipment in the cabinet and the use of a cooling fan should be considered. The above (1) in this
section lists the cabinet dissipation area (guideline) when this unit and drive unit are operated at the
ambient temperature of 40 °C under rated load.

When air flows along the outer wall of the cabinet, effective heat exchange will be possible, because the
temperature slope inside and outside the cabinet will be steeper.

(Outside the cabinet) (Inside the cabinet)

Air flow
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4.6.3 Inrush currents at power-on of main circuit/control circuit

POINT

@®The inrush current values can change depending on frequency of turning on/off
the power and ambient temperature.

Since large inrush currents flow in the power supplies, always use molded-case circuit breakers and
magnetic contactors. (Refer to section 8.5.)

When circuit protectors are used, it is recommended that the inertia delay type, which is not tripped by an
inrush current, be used.

When the converter unit and drive unit are connected by passing wiring, the total inrush current of them flow.

(1) 200V class
The following table indicates the inrush currents (reference data) that will flow when 240 V AC is applied.

(2) 400V class

The following table indicates the inrush currents (reference data) that will flow when 480 V AC is applied.

Resistance Inrush currents (Ao.r)
regeneration Main circuit power supply Control circuit power supply
converter unit (L1/L2/L3) (L11/L21)
154 A 31A

MR-CR55K

(Attenuated to approx. 20 A in 150 ms)

(attenuated to approx. 2 A in 60 ms)

Resistance

Inrush currents (Ao.p)

regeneration
converter unit

Main circuit power supply
(L1/L2/L3)

Control circuit power supply
(L11/L21)

MR-CR55K4

305 A
(attenuated to approx. 20 A in 70 ms)

27A
(attenuated to approx. 2 A in 45 ms)
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MEMO




5. MR-J4-DU_(-RJ) DRIVE UNIT

5. MR-J4-DU_(-RJ) DRIVE UNIT

5.1 Structure (Parts identification)

POINT

@ The drive unit is shown with the terminal cover open. For opening or closing of
the terminal cover, refer to section 4.2.2.
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5.1.1 MR-J4-DU_B_(-RJ)
"MR-J4-_B_" means "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".

(1) 200V class
(a) MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ)

Detailed

(17) (1) (2) (3) (4) No. Name/Aplecatlon explanation
Display
(1) | The 3-digit, 7-segment LED display shows the drive unit
status and the alarm number.
; @) Axis selection rotary switch (SW1) MR-J4-_B_
; Set the axis No. of the drive unit. Section 4.3
—=/| | Ve Control axis setting switch (SW2)
3"_; (19) (3) [ The test operation switch, the disabling control axis switch,
: It
21 | LTI : (20) and the auxiliary axis number setting switch are available.
@ @] v (5) @) USB communication connector (CN5) MR-J4- B_
i H“N“WWM Connect with the personal computer. Section 11.7
(6) . MR-J4-_B
™ P MMMMM ) 5) 1/0 signal tl:o.nnectorl(CNB) Section 3.2
u [T Connect digital I/O signals. :
A (1) Section 34
(8) STO input signal connector (CN8 MR-J4-_B_
M
9) (6) [ Connect the MR-J3-D05 safety logic unit and external Chapter 13
s ) cafly ol Aop.5
= (10) SSCNET Il cable connector (CN1A)
Wm‘ (7) | Connect a servo system controller or the previous axis MR-J4- B
] (14) servo amplifier (drive unit). Section 3.2
SSCNET Il cable connector (CN1B . ’
Section 3.4
’W (8) [ Connect the next axis servo amplifier (drive unit). For the ’
@ 13 final axis, put a cap.
(13) MR-J4- B_
’ &) ° Section 3.4
(15) (l\(l?J)te Encoder connector (CN2) :S;%gmgtor
2) Connect the servo motor encoder or external encoder. Manual (Vol.
3)
Section 1.1
(10) Battery connector (CN4) MR-J4-_B_
Connect the battery for absolute position data backup. Chapter 12
e (11) | Battery holder MR-J4-B_
{ Install the battery for absolute position data backup. Section 12.2
(12) | Protective earth (PE) terminal
L+/L- terminal (TE2-1) Section 5.2.1
(13) | Connect with the L+ and L- terminals of the converter unit or -
(12) (16) (12)
another drive unit by bus bars.
(14) | Rating plate Section 1.2

Control circuit terminal L11/L21 (TE3)
Connect to the control circuit power supply.
Servo motor power output terminal (TE1)
Connet?t the serYo n?otor. Section 5.2.1
Protection coordination connector (CN40A)
(7) For the drive unit adjacent to the converter unit, connect
with the CN4 of the power regeneration converter unit or the
CNA40 of the resistance regeneration converter unit.

(15)

(16)

Section 5.2.2
(18) "Linear
(Note External encoder connector (CN2L) (Note 2) Encodelr
1) Connect the external encoder. Instruction
Manual"
Section 1.1
Optional unit connector (CN7)
(19) Thjs connector is attgched on the MR-J4-DU_B_-RJ ldrive )
unit. Connect an optional unit. The MR-J4-DU_B__ drive unit
does not have this connector.
Optional unit connector (CN9)
(20) This connector is attached on the MR-J4-DU_B_-RJ drive

unit. Connect an optional unit. The MR-J4-DU_B__ drive unit
does not have this connector.

Note 1. This is for the MR-J4-DU_B_-RJ drive unit. The MR-J4-DU_B__ drive unit does not have the CN2L connector.
2. "External encoder" is a term for the linear encoder used in the linear servo system, the load-side encoder used in the fully
closed loop system, and the scale measurement encoder used with the scale measurement function in this manual.
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(b) MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ)

The broken line area is the same as

MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ).

No. Name/Application Detalleq
explanation
Control circuit terminal L11/L21 (TE3)
(1) Connect to the control circuit power supply.
- Section 5.2.1
Servo motor power output terminal (TE1)
2)
Connect the servo motor.
(3) | Rating plate Section 1.2
L+/L- terminal (TE2-1)
(4) | Connect with the L+ and L- terminals of the converter unit or | Section 5.2.1
another drive unit by bus bars.
(5) | Protective earth (PE) terminal Section 5.2.1
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() MR-J4-DU30KB(-RJ)/MR-J4-DU37KB(-RJ)

- Detailed
(14) (17) ™) No. Name/Application explanation
Display
I (1) | The 3-digit, 7-segment LED display shows the drive unit
(2) status and the alarm number.
(3) @ Axis selection rotary switch (SW1) MR-J4-_B_
MH | (4) Used to set the axis No. of the drive unit. Section 4.3
| (20) Control axis setting switch (SW2)
(5) (3) | The test operation switch, the disabling control axis switch,
— (19) and the auxiliary axis number setting switch are available.
— (6) @) USB communication connector (CN5) MR-J4-_B_
L Used to connect the personal computer. Section 11.7
(1)
(11) 1/0 signal connector (CN3) MR-J4-_B_
(5) Section 3.2
(Note 3) Used to connect digital I/O signals. .
®) Section 3.4
(9) STO input signal connector (CN8) MR-J4- B_
(18) (6) | Used to connect the MR-J3-D05 safety logic unit and Chapter 13
external safety relay. App. 5
(10) SSCNET Il cable connector (CN1A)
(21) (7) | Used to connect the servo system controller or the previous A
f L f A MR-J4-_B_
axis servo amplifier (drive unit). Section 3.2
SSCNET Il cable connector (CN1B) Section 3'4
a (15) (8) [ Used to connect the next axis servo amplifier (drive unit). For} ’
S — the final axis, put a cap.
V MR-J4-_B_
Section 3.4
(13) (12) (16) (9) | Encoder connector (CN2) "Servo Motor
(Note | Used to connect the servo motor encoder or external Instruction
2) | encoder. Manual (Vol.
3y
Section 1.1
Battery connector (CN4) MR-J4- B
(10) | Used to connect the battery for absolute position data Chapter 12
backup. apter
(11) Battery holder MR-J4- B_
Used to house the battery for absolute position data backup. | Section 12.2
(12) Protective earth (PE) terminal

Grounding terminal
L+/L- terminal (TE2-1) Section 5.2.1
(13) [ Connect with the L+ and L- terminals of the converter unit or
another drive unit by bus bars.

(14) | Rating plate Section 1.2

Control circuit terminal L11/L21 (TE3)

Used to connect the control circuit power supply.

Servo motor power output terminal (TE1)

Used to connect the servo motor. Section 5.2.1

Protection coordination connector (CN40A)

“7) F9r the drive unit adjacent to the conyerter unit, connect
with the CN4 of the power regeneration converter unit or the

CNA40 of the resistance regeneration converter unit.

(15)

(16)

Section 5.2.2
(18) "Linear
(Note External encoder connector (CN2L) (Note 2) Encodelr
1) Used to connect the external encoder. Instruction
Manual"
Section 1.1

Optional unit connector (CN7)

(19) Th_is connector is attgched on the MR-J4-DU_B_-RJ ldrive ]
unit. Connect an optional unit. The MR-J4-DU_B_ drive unit

does not have this connector.

Optional unit connector (CN9)

(20) Th_is connector is attgached on the MR-J4-DU_B_-RJ ldrive ]
unit. Connect an optional unit. The MR-J4-DU_B_ drive unit

does not have this connector.

L+/L- terminal (TE2-2)
(21) | Connect with the L+ and L- terminals of another drive unit Section 5.2.1
by bus bars.

Note 1. This is for the MR-J4-DU_B_-RJ drive unit. The MR-J4-DU_B__ drive unit does not have the CN2L connector.
2. "External encoder" is a term for the load-side encoder used in the fully closed loop system and the scale measurement
encoder used with the scale measurement function in this manual.
3. Lines for slots around the battery holder are omitted from the illustration.



5. MR-J4-DU_(-RJ) DRIVE UNIT

(2) 400V class
(a) MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ)

N Detailed
A7)y (1) @) (3) @ No. Name/Application explanation
Display
(1) | The 3-digit, 7-segment LED display shows the drive unit
status and the alarm number.
@) Axis selection rotary switch (SW1) MR-J4-_B_
Set the axis No. of the drive unit. Section 4.3
/ ‘ Control axis setting switch (SW2)
W“WW (19) (3) | The test operation switch, the disabling control axis switch,
21 | [ : (20) and the auxiliary axis number setting switch are available.
@ v (5) @) USB communication connector (CN5) MR-J4- B_
i H“NWNWM Connect with the personal computer. Section 11.7
(6) ) MR-J4- B
. P MMMM 1/0 signal connector (CN3) L
i i (n © | connect digital 10 signals. oon o2
(s (A1) Section 3.4
| (8) STO input signal connector (CN8) MR-J4- B_
9) (6) [ Connect the MR-J3-D05 safety logic unit and external Chapter 13
| T (18) safety relay. App. 5
B W [T (10) SSCNET 11l cable connector (CNTA)
Wm‘ (7) | Connect a servo system controller or the previous axis MR-J4- B
—‘ (14) servo amplifier (drive unit). Section 3.2
SSCNET Il cable connector (CN1B) Section 3'4
) I@' (8) [ Connect the next axis servo amplifier (drive unit). For the ’
final axis, put a cap.
(13) MR-J4-_B
9 ection 3.4
9) "Servo Motor|
(15) (Note Encoder connector (CN2) Instruction
Connect the servo motor encoder or external encoder.
2) Manual (Vol.
3y
Section 1.1
0 o 0 (10) Battery connector (CN4) MR-J4- B_
Connect the battery for absolute position data backup. Chapter 12
Battery holder MR-J4-_B_
an Install the battery for absolute position data backup. Section 12.2
(12) | Protective earth (PE) terminal
L+/L- terminal (TE2-1) Section 5.2.1

(13) | Connect with the L+ and L- terminals of the converter unit or
another drive unit by bus bars.

(14) | Rating plate Section 1.2

Control circuit terminal L11/L21 (TE3)

(15) Connect to the control circuit power supply.
(16) Servo motor power output terminal (TE1)
Connect the servo motor. Section 5.2.1
Protection coordination connector (CN40A)
(7) Fgr the drive unit adjacent to the conyerter unit, conqect
with the CN4 of the power regeneration converter unit or the
CNA40 of the resistance regeneration converter unit.
Section 5.2.2
(18) "Linear
(Note External encoder connector (CN2L) (Note 2) Encodelr
1) Connect the external encoder. Instruction
Manual"
Section 1.1
Optional unit connector (CN7)
(19) This connector is attached on the MR-J4-DU_B4-RJ drive
unit. Connect an optional unit. The MR-J4-DU_B4 drive unit
does not have this connector.
Optional unit connector (CN9)
(20) This connector is attached on the MR-J4-DU_B4-RJ drive

unit. Connect an optional unit. The MR-J4-DU_B4 drive unit
does not have this connector.

Note 1. This is for the MR-J4-DU_B4-RJ drive unit. The MR-J4-DU_B4 drive unit does not have the CN2L connector.
2. "External encoder" is a term for the load-side encoder used in the fully closed loop system and the scale measurement
encoder used with the scale measurement function in this manual.
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(b) MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ)

The broken line area is the same as
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ).

No. Name/Application Detalleq
explanation
Control circuit terminal L11/L21 (TE3)
(1) Connect to the control circuit power supply.
- Section 5.2.1
Servo motor power output terminal (TE1)
2)
Connect the servo motor.
(3) | Rating plate Section 1.2
L+/L- terminal (TE2-1)
(4) | Connect with the L+ and L- terminals of the converter unit or | Section 5.2.1
another drive unit by bus bars.
(5) | Protective earth (PE) terminal Section 5.2.1
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() MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ)

(14)  (17) (1M

L (2)
— (3)
— (4)
— (20)
— (5)
— (19)
Wi (6)
— (7
(11
(Note 3)
(8)
9)
(18)
(10)

\

(13) (12) (15) (16)

No. Name/Application Detalleq
explanation
Display
(1) | The 3-digit, 7-segment LED display shows the drive unit
status and the alarm number.
Axis selection rotary switch (SW1 MR-J4-_B
@) ry _B_
Used to set the axis No. of the drive unit. Section 4.3
Control axis setting switch (SW2)
(3) | The test operation switch, the disabling control axis switch,
and the auxiliary axis number setting switch are available.
@) USB communication connector (CN5) MR-J4-_B_
Used to connect the personal computer. Section 11.7
1/0 signal connector (CN3) MR-J4-_B_
®) Used to connect digital 1/0 signals Section 3.2
9 9 ) Section 3.4
STO input signal connector (CN8) MR-J4-_B_
(6) | Used to connect the MR-J3-D05 safety logic unit and Chapter 13
external safety relay. App. 5
SSCNET Il cable connector (CN1A)
(7) | Used to connect the servo system controller or the previous A
f L f A MR-J4-_B_
axis servo amplifier (drive unit). Section 3.2
SSCNET Il cable connector (CN1B) Section 3'4
(8) | Used to connect the next axis servo amplifier (drive unit). ’
For the final axis, put a cap.
MR-J4-_B_
Section 3.4
(9) | Encoder connector (CN2) "Servo Motor
(Note | Used to connect the servo motor encoder or external Instruction
2) | encoder. Manual (Vol.
3y
Section 1.1
Battery connector (CN4) MR-J4- B
(10) | Used to connect the battery for absolute position data Chapter 12
backup. apter
(11) Battery holder MR-J4- B_
Used to house the battery for absolute position data backup. | Section 12.4
(12) Protective earth (PE) terminal
Grounding terminal
L+/L- terminal (TE2-1) Section 5.2.1
(13) [ Connect with the L+ and L- terminals of the converter unit or
another drive unit by bus bars.
(14) | Rating plate Section 1.2
(15) Control circuit terminal L11/L21 (TE3)
Used to connect the control circuit power supply.
(16) Servo motor power output terminal (TE1)
Used to connect the servo motor. Section 5.2.1
Protection coordination connector (CN40A)
“7) For the drive unit adjacent to the converter unit, connect
with the CN4 of the power regeneration converter unit or the
CNA40 of the resistance regeneration converter unit.
Section 5.2.2
(18) "Linear
(Note External encoder connector (CN2L) (Note 2) Encoder
1) Used to connect the external encoder. Instruction
Manual"
Section 1.1
Optional unit connector (CN7)
(19) This connector is attached on the MR-J4-DU_B_-RJ drive
unit. Connect an optional unit. The MR-J4-DU_B_ drive unit
does not have this connector.
Optional unit connector (CN9)
(20) This connector is attached on the MR-J4-DU_B_-RJ drive

unit. Connect an optional unit. The MR-J4-DU_B_ drive unit
does not have this connector.

Note 1. This is for the MR-J4-DU_B-RJ drive unit. The MR-J4-DU_B drive unit does not have the CN2L connector.

2. "External encoder” is a term for the load-side encoder used in the fully closed loop system and the scale measurement
encoder used with the scale measurement function in this manual.

3. Lines for slots around the battery holder are omitted from the illustration.
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(d) MR-J4-DU45KB4(-RJ)/MR-J4-DU55KB4(-RJ)

(©)

The broken line area is the same as MR-
J4-DU30KB4(-RJ)/MRJ4-DU37KB4(-RJ).

— (5)

(1)

No. Name/Application Detalleq
explanation
Control circuit terminal L11/L21 (TE3)
(1) Used to connect the control circuit power supply.
- Section 5.2.1
@ Servo motor power output terminal (TE1)
Used to connect the servo motor.
(3) | Rating plate Section 1.2
L+/L- terminal (TE2-1)
(4) | Connect with the L+ and L- terminals of the converter unit or | Section 5.2.1
another drive unit by bus bars.
5) Manufacturer setting terminal (TE2-2)
This is for manufacturer setting. Leave this open.
©) Protective earth (PE) terminal Section 5.2.1

Grounding terminal
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5.1.2 MR-J4-DU_A_(-RJ)
"MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".
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(1) 200V class
(a) MR-J4-DU30KA(-RJ)/MR-J4-DU37KA(-RJ)

N Detailed
(13) (16) ) No. Name/Application explanation
Display 4.

(1) | The 5-digit, 7-segment LED display shows the drive unit '\Sﬂzzt\ijgn_fg
status and the alarm number. )
Operation section
Used to perform status display, diagnostic, alarm, and
parameter setting operations.

MODE UP DOWN SET
|
I— Used to set data.
Push this button
together with the "MODE"

(2) button for 3 s or more MR'44'—A—
to switch to the Section 4.5
one-touch tuning mode.

Used to change the
display or data in each
mode.

Used to change the mode.
Push this button

together with the "SET"
button for 3 s or more

to switch to the

one-touch tuning mode.

3) USB communication connector (CN5) MR-J4-_A_
Used to connect the personal computer. Section 11.7

) Analog monitor connector (CN6) MR-J4-_A_
Used to output the analog monitor. Section 3.2

5) RS-422/RS-485 communication connector (CN3) MR-J4-_A_
Used to connect the personal computer, etc. Chapter 14
STO input signal connector (CN8) MR-J4-_A_

(6) | Used to connect the MR-J3-D05 safety logic unit and Chapter 13
external safety relay. App. 5

@ 1/0 signal connector (CN1) '\Sﬂsc-t\ijgr;_?ﬁ
Used to connect digital 1/0 signals. Section 3.4

MR-J4-_A_
Section 3.4
(8) | Encoder connector (CN2) "Servo Motor]
(Note | Used to connect the servo motor encoder or external Instruction
2) | encoder. Manual (Vol.
3y
Section 1.1
Battery connector (CN4) MR-J4- A
(9) | Used to connect the battery for absolute position data 15
Chapter 12
backup.

(10) Battery holder MR-J4-_A_
Used to house the battery for absolute position data backup. | Section 12.2

(11) Protective earth (PE) terminal
Grounding terminal
L+/L- terminal (TE2-1) Section 5.2.1

(12) [ Used to connect the L+ and L- terminals of the resistance
regeneration converter unit using the bus bars.

(13) | Rating plate Section 1.2

(14) Control circuit terminal L11/L21 (TE3)

Used to connect the control circuit power supply.

(15) Servo motor power output terminal (TE1)

Used to connect the servo motor. Section 5.2.1
Protection coordination connector (CN40A)

(16) | Used to connect CN40 of the resistance regeneration
converter unit.

Section 5.2.2

“7n "Linear

(Note External encoder connector (CN2L) (Note 2) Encoder
1) Used to connect the external encoder. Instruction
Manual"
Section 1.1
Optional unit connector (CN7)

(18) This connector is attached on the MR-J4-DU_A_-RJ drive
unit. Connect an optional unit. The MR-J4-DU_A_ drive unit
does not have this connector.

Optional unit connector (CN9)

(19) This connector is attached on the MR-J4-DU_A_-RJ drive
unit. Connect an optional unit. The MR-J4-DU_A_ drive unit
does not have this connector.

(20) Manufacturer setting terminal (TE2-2)

This is for manufacturer setting. Leave this open.
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Note 1. This is for the MR-J4-DU_A_-RJ drive unit. The MR-J4-DU_A_ drive unit does not have the CN2L connector.
2. "External encoder" is a term for the load-side encoder used in the fully closed loop system and the scale measurement
encoder used with the scale measurement function in this manual.
3. Lines for slots around the battery holder are omitted from the illustration.
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(2) 400V class
(a) MR-J4-DU30KA4(-RJ)/MR-J4-DU37KA4(-RJ)

N Detailed
(13) (16) ) No. Name/Application explanation
Display 4.
(1) | The 5-digit, 7-segment LED display shows the drive unit '\S/IeRctfgn_:\E
status and the alarm number. )
@) Operation section
Used to perform status display, diagnostic, alarm, and
(3) parameter setting operations.
— )
- @ ®© ©® ® ®
— (18) MODE UP DOWN SET
| S ——
— (©) |— Used to set data.
— (10) Push this button
together with the "MODE"
($Ote 3) ) button for 3 s or more MR'44'—A—
@ to switch to the Section 4.5
— (8) one-touch tuning mode.
— (17) Used to change the
display or data in each
9) mode.
Used to change the mode.
Push this button
together with the "SET"
button for 3 s or more
to switch to the
one-touch tuning mode.
3) USB communication connector (CN5) MR-J4-_A_
Used to connect the personal computer. Section 11.7
@) Analog monitor connector (CN6) MR-J4-_A_
Used to output the analog monitor. Section 3.2
5) RS-422/RS-485 communication connector (CN3) MR-J4-_A_
Used to connect the personal computer, etc. Chapter 14
12
(12) 1) (14) (15) STO input signal connector (CN8) MR-J4-_A_
(6) | Used to connect the MR-J3-D05 safety logic unit and Chapter 13
external safety relay. App. 5
1/0 signal connector (CN1) MR-J4-_A_
Q) Used to connect digital I/0 signals Section 3.2
9 9 ) Section 3.4
MR-J4-_A_
Section 3.4
(8) | Encoder connector (CN2) "Servo Motor
(Note | Used to connect the servo motor encoder or external Instruction
2) | encoder. Manual (Vol.
3
Section 1.1
Battery connector (CN4) MR-J4- A
(9) | Used to connect the battery for absolute position data Chapter 12
backup. apter
(10) Battery holder MR-J4-_A_
Used to house the battery for absolute position data backup. | Section 12.2
(1) Protective earth (PE) terminal
Grounding terminal
L+/L- terminal (TE2-1) Section 5.2.1
(12) [ Used to connect the L+ and L- terminals of the resistance
regeneration converter unit using the bus bars.
(13) [ Rating plate Section 1.2
(14) Control circuit terminal L11/L21 (TE3)
Used to connect the control circuit power supply.
(15) Servo motor power output terminal (TE1)
Used to connect the servo motor. Section 5.2.1
Protection coordination connector (CN40A)
(16) | Used to connect CN40 of the resistance regeneration
converter unit.
Section 5.2.2
“7) "Linear
(Note External encoder connector (CN2L) (Note 2) Encoder
1) Used to connect the external encoder. Instruction
Manual"
Section 1.1
Optional unit connector (CN7)
(18) This connector is attached on the MR-J4-DU_A_-RJ drive
unit. Connect an optional unit. The MR-J4-DU_A_ drive unit
does not have this connector.
Optional unit connector (CN9)
(19) This connector is attached on the MR-J4-DU_A_-RJ drive
unit. Connect an optional unit. The MR-J4-DU_A_ drive unit
does not have this connector.
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Note 1. This is for the MR-J4-DU_A_-RJ drive unit. The MR-J4-DU_A_ drive unit does not have the CN2L connector.

2. "External encoder" is a term for the load-side encoder used in the fully closed loop system and the scale measurement
encoder used with the scale measurement function in this manual.

3. Lines for slots around the battery holder are omitted from the illustration.

(b) MR-J4-DU45KA4(-RJ)/MR-J4-DU55KA4(-RJ)

@)

|

The broken line area is the same as MR-
J4-DU30KA4(-RJ)/MRJ4-DU37KA4(-RJ).

/

— ()

(1)

No. Name/Application e)%le;lﬁi(:)n
Control circuit terminal L11/L21 (TE3)
(1) Used to connect the control circuit power supply.
- Section 5.2.1
@ Servo motor power output terminal (TE1)
Used to connect the servo motor.
(3) | Rating plate Section 1.2
L+/L- terminal (TE2-1)
(4) | Used to connect the L+ and L- terminals of the resistance Section 5.2.1
regeneration converter unit using the bus bars.
5) Manufacturer setting terminal (TE2-2)
This is for manufacturer setting. Leave this open.
©) Protective earth (PE) terminal Section 5.2.1

Grounding terminal

5- 13
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5.2 Signals and wiring

@A person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 20 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between L+ and L- is safe with a

voltage tester or others. Otherwise, an electric shock may occur. In addition,
always confirm that the charge lamp is off from the front of the converter unit.

@Ground the converter unit, the drive unit and the servo motor securely.

AWARN I NG @ Do not attempt to wire the converter unit, the drive unit, and the servo motor until

they have been installed. Otherwise, it may cause an electric shock.

@ The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it
may cause an electric shock.

@To avoid an electric shock, insulate the connections of the power supply
terminals.

@ Wire the equipment correctly and securely. Otherwise, the servo motor may
operate unexpectedly, resulting in injury.

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may
occur.

@Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc. may occur.

@The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction. Otherwise, the emergency stop and other
protective circuits may not operate.

Drive unit Drive unit
24V DC 24V DC

DOCOM F— DOCOM o
= S|
ACAUTION 0 ggﬂglol output - ” ggntarlol output

For sink output interface For source output interface

@Use a noise filter, etc. to minimize the influence of electromagnetic interference.
Electromagnetic interference may be given to the electronic equipment used near
the converter unit and the drive unit.

@ Do not install a power capacitor, surge killer or radio noise filter (optional FR-BIF(-
H)) with the power line of the servo motor.

@\When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

@ Do not modify the equipment.

5- 14
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AcauTioN @

@ Connect the drive unit power outputs (U/V/W) to the servo motor power inputs
(U/V/W) directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may

cause a malfunction.

Drive unit

@ Do not connect the servo motor of a wrong axis to U, V, W, or CN2 of the drive

unit. Otherwise, a malfunction may occur.

@Before wiring, switch operation, etc., eliminate static electricity. Otherwise, it may

cause a malfunction.

The following items are the same as those of MR-J4-_(-RJ). For details of the items, refer to each
chapter/section indicated in the detailed explanation field. "MR-J4-_B" means "MR-J4-_B_(-RJ) Servo
Amplifier Instruction Manual". "MR-J4- A " means "MR-J4- A (-RJ) Servo Amplifier Instruction Manual".

Model

Iltem

Detailed explanation

MR-J4-DU_B_(-RJ)

1/0 signal connection example

MR-J4-_B_ section 3.2

Forced stop deceleration function

MR-J4-_B_ section 3.6

SSCNET Il cable connection

MR-J4-_B_ section 3.9

MR-J4-DU_A_(-RJ)

1/0 signal connection example

MR-J4-_A_ section 3.2

Forced stop deceleration function

MR-J4-_A_ section 3.7

5.2.1 Signal explanations

POINT

@For the layout of the terminal block, refer to chapter 7 DIMENSIONS.

Connection target
(application)

Description

MR-J4-DU900B4(-RJ)
MR-J4-DU11KB4(-RJ)
MR-J4-DU15KB4(-RJ)
MR-J4-DU22KB4(-RJ)
MR-J4-DU30KB4(-RJ)
MR-J4-DU37KB4(-RJ)
MR-J4-DU45KB4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU30KA4(-RJ)
MR-J4-DU37KA4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KA4(-RJ)

Control circuit power
supply

Supply 1-phase 380 V AC to 480 V AC,
50 Hz/60 Hz power to L11 and L21.

Converter unit

Servo motor power
input

Connect the drive unit power outputs (U/V/W) to the servo motor power inputs
(U/V/W) directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may

Protective earth (PE)

Connect the grounding terminal of the servo motor and the protective earth (PE) of

MR-J4-DU900B(-RJ)
MR-J4-DU11KB(-RJ)
(Note 1) MR-J4-DU15KB(-RJ)
Symbol Terminal MR-J4-DU22KB(-RJ)
block MR-J4-DU30KB(-RJ)
MR-J4-DU37KB(-RJ)
MR-J4-DU30KA(-RJ)
MR-J4-DU37KA(-RJ)
Supply 1-phase 200 V AC to 240 V AC,
L1 TE3 50 Hz/60 Hz power to L11 and L21.
TE2-1 . . .
L+/L- (TE2) Connect the L+ and L- of the converter unit to this terminal.
(Note 2) Use the bus bars to connect.
UN/IW TE1
cause a malfunction.
@ PE the cabinet to this terminal.

Note 1. The permissible tension applied to any of the terminal blocks TE1, TE2-1 (TE2) is 350 N.
2. Explanations in parentheses are for MR-J4-DU30K_4(-RJ) and MR-J4-DU7K_4(-RJ).
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5.2.2 Connectors and pin assignment

POINT

wiring section.

@ The pin assignment of the connectors is as viewed from the cable connector

(1) MR-J4-DU_B_(-RJ)

The following shows the front view of MR-J4-DU30KB4-RJ and MR-J4-DU37KB4-RJ drive units. For
other views of drive units, connector arrangements, and details, refer to "MR-J4-_B_(-RJ) Servo

Amplifier Instruction Manual".

,‘_\\
)

!
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Te==|
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i _ ‘ ()i =
]
B )

/.

i

The frames of the CN2 and CN3 connectors are

CN5 (USB connector)
Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 11.7.

CNa3 (I/O signal connector)
Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN8 (STO 1/O signal connector)
Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 13.2.

CN1A (Connector for SSCNET Ill cable
for previous servo amplifier axis)

Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN1B (Connector for SSCNET Il cable
for next servo amplifier axis)

Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN2 (Encoder connector)

Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN2L (Load-side encoder connector)
Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN4 (Battery connector)

Refer to "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual" section 11.8.

connected to the protective earth terminal in the drive unit.
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(2) MR-J4-DU_A_(-RJ)

The following shows the front view of MR-J4-DU30KA4-RJ and MR-J4-DU37KA4-RJ drive units. For
other views of drive units, connector arrangements, and details, refer to "MR-J4- A (-RJ) Servo

Amplifier Instruction Manual".
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The frames of the CN2 and CN3 connectors are

CN5 (USB connector)
Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 11.7.

CN6 (Analog monitor connector)

Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN3 (RS-422/RS-485 connector)

Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" chapter 14.

CN8 (STO 1/0O signal connector)
Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 13.2.

CN1 (I/O signal connector)

" Refer to "MR-J4-_A_(-RJ) Servo Amplifier

Instruction Manual" section 3.4.

CN2 (Encoder connector)
Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN2L (Load-side encoder connector)
Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 3.4.

CN4 (Battery connector)
Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 11.8.

connected to the protective earth terminal in the drive unit.
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5.3 Parameter

@Never make a drastic adjustment or change to the parameter values as doing so
will make the operation unstable.
@ Do not change the parameter settings as described below. Doing so may cause
ACAUTlON an unexpected condition, such as failing to start up the drive unit.
- Changing the values of the parameters for manufacturer setting
- Setting a value out of the range
- Changing the fixed values in the digits of a parameter

5.3.1 MR-J4-DU_B_(-RJ)

@\When you write parameters with the controller, make sure that the control axis
ACAUTlON No. of the drive unit is set correctly. Otherwise, the parameter settings of another
axis may be written, possibly causing the drive unit to be an unexpected condition.

POINT

@®When you connect the amplifier to a servo system controller, servo parameter
values of the servo system controller will be written to each parameter.

@ Setting may not be made to some parameters and their ranges depending on
the servo system controller model, drive unit software version, and MR
Configurator2 software version. For details, refer to the servo system controller
user's manual.

@ The parameter whose symbol is preceded by * is enabled with the following
conditions:

*. After setting the parameter, cycle the power or reset the controller.
**: After setting the parameter, cycle the power.
@Set a value to each "x" in the "Setting digit" columns.

The following shows parameter settings exclusively for the driver unit. Other parameters are the same as
those of MR-J4-_B_(-RJ). Refer to chapter 5 of "MR-J4- B (-RJ) Servo Amplifier Instruction Manual".
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Initial Settin
No. | Symbol Name and function value N
. range
[unit]
PA02 | **REG | Regenerative option Refer to the "Name

Select a regenerative option.
For the drive unit, select the regenerative option with the converter unit.
Selecting otherthan"__ 00" or"_ _ 0 1" will trigger [AL. 37 Parameter error].

Setting digit

Explanation

Initial
value

XX

Regenerative option selection

00: Regenerative option is not used, or when you use a
regenerative option, set the regenerative option with the
converter unit.
When using the drive unit with the resistance regeneration
converter unit, set this value regardless of whether or not the
regenerative option and brake unit are used.)

00h

Converter unit selection

0: MR-CR_

7: MR-CV_

Setting a value other than "0" or "7" will trigger [AL. 37].

Oh

Enable or disable the protection coordination mode.

0: Protection coordination mode enabled

4: Protection coordination mode disabled (stand-alone drive)

Set "4" for the drive unit which is not connected to the MR-CV__ with
the protection coordination cable.

To disable the protection coordination mode, set "Protection
coordination mode function between converter and drive unit
selection" of [Pr. PF03] to "Enabled (_ 1 _ _)", and then this
parameter to "Protection coordination mode disabled (4 _ _ _)".

Oh

and function”

column.
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Alarms may not be avoided with the tough drive function depending on the situations of the
power supply and load fluctuation.
You can assign MTTR (During tough drive) to pins CN3-9, CN3-13, and CN3-15 with [Pr.
PDO7] to [Pr. PD09].

Setting digit

Explanation

Initial
value

X

For manufacturer setting

Oh

_X_

Vibration tough drive selection
0: Disabled
1: Enabled

Selecting "1" enables to suppress vibrations by automatically
changing setting values of [Pr. PB13 Machine resonance
suppression filter 1] and [Pr. PB15 Machine resonance suppression
filter 2] in case that the vibration exceeds the value of the oscillation
level set in [Pr. PF23].

For details, refer to section 7.3 of "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual".

Oh

SEMI-F47 function selection

The [Pr. PA20 SEMI-F47 function selection] and [Pr. PF25 SEMI-
F47 function - Instantaneous power failure detection time] settings
of the drive unit must be the same as [Pr. PA17 SEMI-F47 function
selection] and [Pr. PA18 SEMI-F47 function - Instantaneous power
failure detection time] settings of the converter unit.

0: Disabled

1: Enabled

Selecting "1" enables to avoid triggering [AL. 10 Undervoltage]
using the electrical energy charged in the capacitor in case that an
instantaneous power failure occurs during operation. In [Pr. PF25
SEMI-F47 function - Instantaneous power failure detection time],
set the time until the occurrence of [AL. 10.1 Voltage drop in the
control circuit power].

Oh

For manufacturer setting

Oh

Initial Settin
No. | Symbol Name and function value N
. range
[unit]
PA20 | *TDS | Tough drive setting Refer to the "Name

and function”

column.
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Initial Settin
No. | Symbol Name and function value N
. range
[unit]
PC23 | **COP7A | Function selection C-7A Refer to the "Name

This parameter setting is available with servo amplifiers with software version DO or later.
When maximum torque increase by compatible servo motors listed on the following table,
select the maximally increased torque function when those drive units are connected.

Maximum torque in
Drive unit Servo motor percentage to rated
torque
HG-SR702 400%
MR-J4-DU900B HG-JR703 350%
HG-JR701M 350%
HG-SR7024 400%
MR-J4-DU900B4 HG-JR7034 350%
HG-JR701M4 350%
Setting digit Explanation Initial
value
___x For manufacturer setting Oh
__X_ Maximally increased torque function selection when drive unit is Oh
connected
A servo motor's maximum torque can be increased by selecting "1"
when using a servo motor which supports maximally increased
torque.
0: Disabled
1: Enabled
When using a servo motor which does not support maximally
increased torque, setting "1" will trigger [AL. 37 Parameter error].
X For manufacturer setting Oh
X_ Oh

and function”
column.
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Initial Setting
No. | Symbol Name and function value
. range
[unit]
PFO3 | *FOP5 | Function selection F-5 Refer to the Name
Setting Explanation Initial and function
digit value | | column.
X For manufacturer setting Oh
__X_ Oh
X Protection coordination mode function between converter and drive Oh
unit selection
0: Disabled
1: Enabled
When "Enabled (_1 _ _ )" is selected in this parameter, the setting
value in "Protection coordination mode selection between converter
and drive unit" of [Pr. PA02] is enabled.
X__ For manufacturer setting Oh
PFO7 | *FOP6 [ Function selection F-6 Refer to the Name
Setting Explanation Initial and function
digit value column.
___X For manufacturer setting Oh
U X_ Oh
X Magnetic contactor shut-off selection at STO input Oh
Select whether turning the magnetic contactor off when STO is
inputted ([when AL. 95 has occurred]). Selecting"_ 1 _ _" keeps the
main circuit power supply on when STO is inputted.
0: Turns the magnetic contactor off when STO is inputted ([when
AL. 95 has occurred)]).
1: Keeps the magnetic contactor on when STO is inputted ([when
AL. 95 has occurred]).
X__ Magnetic contactor shut-off selection at forced stop input Oh
Select whether turning the magnetic contactor off when the forced
stop is inputted ([when AL. E6 has occurred]). Selecting"_ 1 _ "
keeps the main circuit power supply on when the forced stop is
inputted.
0: Turns the magnetic contactor off when the forced stop is
inputted ([when AL. E6 has occurred]).
1: Keeps the magnetic contactor on when the forced stop is
inputted ([when AL. E6 has occurred]).
This parameter is enabled only when the power regeneration
converter unit is selected ([Pr. PA02]: _7 _ ). f MR-CR_
resistance regeneration converter unit is selected ([Pr. PA02]: _ 0 _
_), the magnetic contactor will be kept on when the forced stop is
inputted ([when AL. E6 has occurred]) regardless the setting.
PF25 | CVAT [ The [Pr. PA20 SEMI-F47 function selection] and [Pr. PF25 SEMI-F47 function - Instantaneous power failure

detection time] settings of the drive unit must be the same as [Pr. PA17 SEMI-F47 function sele
PA18 SEMI-F47 function - Instantaneous power failure detection time] settings of the converter

ction] and [Pr.

unit.

SEMI-F47 function - Instantaneous power failure detection time

Set the time until the occurrence of [AL. 10.1 Voltage drop in the control circuit power].

To disable the parameter setting value, select "Disabled (_ 0 _ _)" of "SEMI-F47 function
selection" in [Pr. PA20].

200
[ms]

30
to
200
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5.3.2 MR-J4-DU_A_(-RJ)

POINT

setting it.
@Set a value to each "x" in the "Setting digit" columns.

@®To enable a parameter whose symbol is preceded by *, cycle the power after

The following shows parameter settings exclusively for the driver unit. Other parameters are the same as

those of MR-J4-_A_(-RJ). Refer to chapter 5 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

neous power
failure
detection
time

selection™ in [Pr. PA20].

Setting range: 30 to 200

. Initial
No./symbol/ Se.ttllng Function value
name digit .
[unit]
PAO2 _ _xx | Regenerative option 00h
*REG Select a regenerative option.
Regenerative For the drive unit, select the regenerative option with the converter unit.
option Selecting otherthan"__ 00" or"_ _ 0 1" will trigger [AL. 37 Parameter error].
00: Regenerative option is not used, or when you use a regenerative option, set the regenerative
option with the converter unit.
When using the drive unit with the resistance regeneration converter unit, set this value
regardless of whether or not the regenerative option and brake unit are used.)
_ X_ _ | For manufacturer setting Oh
X_ __ Oh
PA20 Alarms may not be avoided with the tough drive function depending on the situations of the power supply and load
*“TDS fluctuation.
Tough drive | You can assign MTTR (During tough drive) to pins CN1-22 to CN1-25, CN1-49, CN1-13, and CN1-14 with [Pr. PD23]
setting to [Pr. PD26], [Pr. PD28], and [Pr. PD47].
_ _ _ X | For manufacturer setting Oh
_ _ X _ | Vibration tough drive selection Oh
0: Disabled
1: Enabled
Selecting "1" enables to suppress vibrations by automatically changing setting values of [Pr. PB13
Machine resonance suppression filter 1] and [Pr. PB15 Machine resonance suppression filter 2] in
case that the vibration exceeds the value of the oscillation level set in [Pr. PF23].
To output the oscillation detection alarm as a warning, set [Pr. PF24 Vibration tough drive function
selection].
For details, refer to section 7.3 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".
_X_ _ | SEMI-F47 function selection Oh
The [Pr. PA20 SEMI-F47 function selection] and [Pr. PF25 SEMI-F47 function - Instantaneous
power failure detection time] settings of the drive unit must be the same as [Pr. PA17 SEMI-F47
function selection] and [Pr. PA18 SEMI-F47 function - Instantaneous power failure detection time]
settings of the converter unit.
0: Disabled
1: Enabled
Selecting "1" enables to avoid triggering [AL. 10 Undervoltage] using the electrical energy charged
in the capacitor in case that an instantaneous power failure occurs during operation. In [Pr. PF25
SEMI-F47 function - Instantaneous power failure detection time], set the time until the occurrence
of [AL. 10.1 Voltage drop in the control circuit power].
X _ _ _ | For manufacturer setting Oh
PF25 The [Pr. PA20 SEMI-F47 function selection] and [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection
CVAT time] settings of the drive unit must be the same as [Pr. PA17 SEMI-F47 function selection] and [Pr. PA18 SEMI-F47
SEMI-F47 function - Instantaneous power failure detection time] settings of the converter unit.
function - Set the time until the occurrence of [AL. 10.1 Voltage drop in the control circuit power]. 200
Instanta- To disable the parameter setting value, select "Disabled (_ 0 _ _)" of "SEMI-F47 function [ms]
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5.4 Characteristics

The following items are the same as those of MR-J4-_(-RJ). For details of the items, refer to each
chapter/section of the detailed explanation field. "MR-J4-_B_" means "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual". "MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

Model Iltem Detailed explanation
MR-J4-DU_B_(-RJ) Cable bending life MR-J4-_B_section 10.4
MR-J4-DU_A_(-RJ) Cable bending life MR-J4-_A_section 10.4

5.4.1 Drive unit

An electronic thermal is built in the drive unit to protect the servo motor, drive unit and servo motor power
wires from overloads.

[AL. 50 Overload 1] occurs if overload operation performed is above the electronic thermal protection curve
shown in the following figure. [AL. 51 Overload 2] occurs if the maximum current is applied continuously for
several seconds due to machine collision, etc. [AL. 51 Overload 2] occurs if the maximum current is applied
continuously for several seconds due to machine collision, etc. Use the equipment on the left-side area of the
continuous or broken line in the graph.

For the system where the unbalanced torque occurs, such as a vertical axis system, the unbalanced torque
of the machine should be kept at 70% or lower of the motor's rated torque.

The drive unit has the servo motor overload protective function. (The servo motor overload current (full load
current) is set on the basis of 120% rated current of the drive unit.)
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The following table shows combinations of each servo motor and graph of overload protection
characteristics.

Rotary servo motor

HG-SR HG-JR
702 503 Characteristics A
7024 703
701M
5034
7034
11K1M Characteristics B
903
9034
12K14
11K1M4
15K1M4
37K14
12K1
37K1
15K1M
801
15K1
20K1
25K1
30K1
22K1M
30K1M
37K1M
8014
15K14
20K14
25K14
30K14
22K1M4
30K1M4
37K1M4
45K1M4
601 Characteristics A
6014
701M4
55K1M4 Characteristics B

Graph
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(1) Characteristics A

(2) Characteristics B

Operation time [s]

1000

100

10

1|
|
\
Servo-lock \ \ Operating

AT

A

0 50 100 150 200 250 300 350 400

(Note 2)
(Note 1, 3) Load ratio [%)]

Note 1. If operation that generates torque more than 100% of the rating is performed with

Operation time [s]

10000

1000

100

10

an abnormally high frequency in a servo motor stop status (servo-lock status) or
in a 30 r/min or less low-speed operation status, the drive unit may malfunction
regardless of the electronic thermal protection.

. Load ratio 100% indicates the rated output of the drive unit. Refer to section 1.4.3

for rated output.

. The operation time at the load ratio of 300% to 400% applies when the maximum

torque is increased to 400% of rated torque.

i
|
]
|
I
\ .
" Operating
N\
\ &7
o \\
Servo-lock -
\\
0 50 100 150 200 250 300
(Note 2)

(Note 1) Load ratio [%]

Note 1. If operation that generates torque more than 100% of the rating is performed with

an abnormally high frequency in a servo motor stop status (servo-lock status) or
in a 30 r/min or less low-speed operation status, the drive unit may malfunction
regardless of the electronic thermal protection.

. Load ratio 100% indicates the rated output of the drive unit. Refer to section 1.4.3

for rated output.

5- 26
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5.4.2 Dynamic brake characteristics

/N\CAUTION

@The coasting distance is a theoretically calculated value which ignores the running

load such as friction. The calculated value will be longer than the actual distance.
If an enough braking distance is not provided, a moving part may crash into the
stroke end, which is very dangerous. Install the anti-crash mechanism such as an
air brake or an electric/mechanical stopper such as a shock absorber to reduce

the shock of moving parts.

POINT

@®Do not use dynamic brake to stop in a normal operation as it is the function to
stop in emergency.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the dynamic brake is 1000 times while
the machine decelerates from the rated speed to a stop once in 10 minutes.

@Be sure to enable EM1 (Forced stop 1) after servo motor stops when using EM1
frequently in other than emergency.

@ Servo motors for MR-J4 may have the different coasting distance from that of
the previous model.
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(1) Calculation of coasting distance
The following figure shows the pattern in which the servo motor comes to a stop when the dynamic
brake is operated.

Lmax =

Lmax

Vo
Ny
Ju
T
te

ON
EM1 (Forced stop 1)

OFF

Dynamic brake
time constant 1

7

Machine speed

t, Time

Use the following equation to calculate an approximate coasting distance to a stop.

Vo d
60 {te +T[1 + JM}

: Maximum Coasting distance ..................................................................................... [mm]
: Machine's fast feed speed ................................................................................. [mm/m|n]
 Moment of inertia of the Servo MOLOr == -----rrrerrrmmr s [x 10-4 kg°m2]
: Load moment of inertia converted into equivalent value on servo motor shaft----------- [x 10* kgem?]
: Dynamic brake time CONStaNt «««« -« reeree e [s]
: Delay HiME OF CONIOl SECHION =+ v r v v v e e et [s]

There is delay caused by magnetic contactor built into the external dynamic brake (about 50 ms)
and delay caused by the external relay.

The dynamic brake time constant 1 varies with the servo motor and machine operation speeds. (Refer to
(2) in this section.)

A working part generally has a friction force. Therefore, actual coasting distance will be shorter than a
maximum coasting distance calculated with the following equation.
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(2) Dynamic brake time constant

(a) 200 V class HG-SR2000 r/min series

Dynamic brake time
constant [ms]

350
300
250
200
150
100
50
0

- *70

0 500 1000 1500 2000 2500 3000

Speed [r/min]

(b) 200 V class HG-JR1000 r/min series

Dynamic brake time
constant [ms]

100
90
80
70
60
50
40
30
20
10

0

15K1

801

12K1 601

0 500 1000 1500 2000
Speed [r/min]

(c) 200 V class HG-JR1500 r/min series

Dynamic brake time
constant [ms]

80
70
60
50
40

0 500 1000 1500 2000 2500 3000

Speed [r/min]

(d) 200 V class HG-JR3000 r/min series

Dynamic brake time
constant [ms]

260
220
180
140
100

60

20
0

903

703

503

0 1000 2000 3000 4000 5000 6000

Speed [r/min]
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(e) 200 V class HG-JR1000 r/min series
60

¢~ HG-JR30K1

“— HG-JR37K1

Dynamic brake time constant [ms]

1 1
0 500 1000 1500
Speed [r/min]

(f) 200 V class HG-JR1500 r/min series
50

— HG-JR30K1M
45

— HG-JR37K1M
40
35
30
25

20

15

Dynamic brake time constant [ms]

10

0 500 1000 1500 2000 2500
Speed [r/min]
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(g) 400V class HG-SR series

100

80

60

40

Dynamic brake time
constant [ms]

20

7024

OO 500 1000 1500 2000 2500 3000
Speed [r/min]

(h) 400 V class HG-JR1000 r/min series
60
50
40
30
20
10

Dynamic brake time
constant [ms]

6014

0 500 1000 1500 2000
Speed [r/min]

(i) 400V class HG-JR1500 r/min series
70

60

50
40 11K1Me
30

20

Dynamic brake time
constant [ms]

22K1M4
10

00 500 1000 1500 2000 2500 3000

Speed [r/min]

(j) 400 V class HG-JR3000 r/min series
120
100

7034

80

4
60 903

constant [ms]

40
20

Dynamic brake time

5034

00 1000 2000 3000 4000 5000 6000
Speed [r/min]
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(k) 400V class HG-JR1000 r/min series
50

— HG-JR30K14
45

40
35 « HG-JR37K14
30
25

20

15

Dynamic brake time constant [ms]

10

0 500 1000 1500
Speed [r/min]

(I) 400V class HG-JR1500 r/min series
20

80
¢— HG-JR45K1M4

70
+— HG-JR55K1M4

60

50
le— HG-

40 HG-JR30K1M4
— HG-JR37K1M4
30

Dynamic brake time constant [ms]

1 1 1 1
0 500 1000 1500 2000 2500
Speed [r/min]
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(3) Permissible load to motor inertia when the dynamic brake is used
Use the dynamic brake under the load to motor inertia ratio indicated in the following table. If the ratio is
higher than this value, the dynamic brake may burn. If there is a possibility that the ratio may exceed the
value, contact your local sales office.
The values of the permissible load to motor inertia ratio in the table are the values at the maximum
rotation speed of the servo motor. The value in the parenthesis shows the value at the rated speed.

Servo motor Load to motqr i.nertia ratio
[multiplier]

HG-JR703 21 (30)
HG-JR601 30
HG-JR701M 14 (30)
HG-SR702 18 (30)
HG-JR903 18 (30)
HG-JR801 30
HG-JR12K1 20 (30)
HG-JR11K1M 10 (30)
HG-JR15K1 17 (30)
HG-JR15K1M 10 (30)
HG-JR20K1 26 (30)
HG-JR22K1M 20 (30)
HG-JR25K1 21 (30)
HG-JR7034 21 (30)
HG-JR6014 30
HG-JR701M4 14 (30)
HG-SR7024 18 (30)
HG-JR9034 18 (30)
HG-JR8014 30
HG-JR12K14 20 (30)
HG-JR11K1M4 10 (30)
HG-JR15K14 30 (30)
HG-JR15K1M4 10 (30)
HG-JR20K14 26 (30)
HG-JR22K1M4 20 (30)
HG-JR25K14 21 (30)
HG-JR30K1
HG-JR37K1
HG-JR30K14
HG-JR37K14 10
HG-JR30K1M
HG-JR37K1M
HG-JR30K1M4
HG-JR37K1M4
HG-JR45K1M4 8(10)
HG-JR55K1M4 7 (10)
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5.4.3 Inrush currents at power-on of control circuit

Since large inrush currents flow in the power supplies, always use molded-case circuit breakers and
magnetic contactors. (Refer to section 8.5.)

When circuit protectors are used, it is recommended that the inertia delay type, which is not tripped by an
inrush current, be used.

(1) 200V class
The following table indicates the inrush currents (reference data) that will flow when 240 V AC is applied
at the power supply capacity.

Inrush currents (Aor)

Drive unit Control circuit power supply
(L11/L21)

MR-J4-DU900B(-RJ)
MR-J4-DU11KB(-RJ)
MR-J4-DU15KB(-RJ)
MR-J4-DU22KB(-RJ)
)
)

23 A (attenuated to approx. 2 A in 8 ms)

MR-J4-DU30K_(-RJ
MR-J4-DU37K_(-RJ

-R
E R 31 A (attenuated to approx. 2 A in 60 ms)

(2) 400V class
The following table indicates the inrush currents (reference data) that will flow when 480 V AC is applied
at the power supply capacity.

Inrush currents (Ao.r)

Drive unit Control circuit power supply
(L11/L21)

MR-J4-DU900B4(-RJ)
MR-J4-DU11KB4(-RJ)
MR-J4-DU15KB4(-RJ)
MR-J4-DU22KB4(-RJ)
MR-J4-DU30K_4(-RJ)
MR-J4-DU37K_4(-RJ)
MR-J4-DU45K_4(-RJ)
MR-J4-DU55K_4(-RJ)

15 A (attenuated to approx. 2 A in 9 ms)

27 A (attenuated to approx. 2 A in 45 ms)
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5.5 Mounting and removing MR-D30

@Before mounting and removing MR-D30, turn off the power and wait for 20
minutes or more until the charge lamp turns off. In addition, when confirming
AWARN ING . .
whether the charge lamp is off or not, always confirm it from the front of the
converter unit.

@ Do not mount and remove MR-D30 frequently. Otherwise, a contact failure may
be caused in the connector.

@To protect the connectors from dusts and dirt, unpack MR-D30 only when it is
ready to be attached. When storing MR-D30, be sure to cover the unit with a
packing bag in which the unit had been covered prior to shipping.

@®Do not use MR-D30 if its fixing hook or clips are broken. Otherwise, a contact

ACAUTION failure may be caused in the connector.

@\When mounting and removing the MR-D30, do not drop the mounting screws to
the inside of the drive unit. Otherwise, the drive unit may malfunction.

@®\When mounting the MR-D30, be careful not to damage the control board in the
drive unit by the fixing plate. Otherwise, the drive unit may malfunction.

@Be sure to use the enclosed mounting screws for fixing the MR-D30.

POINT

@The internal circuits of the drive unit and MR-D30 may be damaged by static
electricity. Always take the following precautions.
* Ground human body and work bench.
* Do not touch the conductive areas, such as connector pins and electrical
parts, directly by hand.
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5.5.1 MR-J4-DU900B-RJ to MR-J4-DU22KB-RJ/MR-J4-DU900B4-RJ to MR-J4-DU22KB4-RJ
(1) Mounting the MR-D30

1) Remove the mounting screw.
2) Fit your fingers in a) and b) to pull the control interface off the drive unit in the arrow direction. Do
not pull without removing the mounting screws.

3) Remove the mounting screw.
4) While pushing the clips (c), d), e), f)), pull out the case in the arrow direction. Do not pull the case
without removing the mounting screws.
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Guide hole

6) Push the four corners of the side of the MR-D01 simultaneously to the control interface until the
four clips click so that the CN7 and CN9 connectors are connected straight.
7) Fix with the screws which have been removed in 3).
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8) Install the control interface on the drive unit along the guide lines (g), h)). Confirm that the model
name and the serial numbers on the plate of the drive unit correspond, and that those of the
control interface correspond. If the model names and the serial numbers do not correspond,
alarms or malfunction may occur.

9) Fix with the screws which have been removed in 1).

(2) Removing the MR-D30

1) Remove the mounting screw.
2) Fit your fingers in a) and b) to pull the control interface off the drive unit in the arrow direction. Do

not pull without removing the mounting screws.
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3) Remove the mounting screw.
4) While pushing the clips (c), d), €), f)), pull out the MR-D30 in the arrow direction. Do not pull the
MR-D30 without removing the mounting screws.

iy SN

5) Push the four corners of the case simultaneously to the control interface until the four clips click.
6) Fix with the screws which have been removed in 3).
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7) Install the control interface on the drive unit along the guide lines (g), h)). Confirm that the model
name and the serial numbers on the plate of the drive unit correspond, and that those of the
control interface correspond. If the model names and the serial numbers do not correspond,
alarms or malfunction may occur.

8) Fix with the screws which have been removed in 1).

5.5.2 MR-J4-DU30K_-RJ to MR-J4-DU37K_-RJ/MR-J4-DU30K_4-RJ to MR-J4-DU55K_4-RJ

@ Avoid touching burr remained after the part a) being cut off from the case c)
shown in the figure below. Otherwise, it may cause injury.

/N\CAUTION

(1) Mounting the MR-D30

1) While pushing the clips ( a) , b)), and pull out the side cover in the arrow direction.



5. MR-J4-DU_(-RJ) DRIVE UNIT

2) When mounting the MR-D30 for the first time, cut off the part a) from the case after removing the
side cover. When cutting off the part c), be careful not to damage the case of the drive unit. After
the part a) is cut off, inside of the drive unit will be exposed even after the side cover or the MR-

D30 is attached. Prevent foreign materials from entering through the opened area into the drive
unit.

3) Insert the guide pins of the MR-D30 in the guide holes located on the side of the drive unit.
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4) Push the four corners of the side of the MR-D01 simultaneously to the control interface until the
four clips click so that the CN7 and CN9 connectors are connected straight.
5) Fix the unit on the MR-D30 with the enclosed mounting screws (M4).

(2) Removing the MR-D30

\\m\}’])

1) Remove the mounting screw.
2) While pushing the clips (a), b), ¢), d)), pull out the MR-D30 in the arrow direction. Do not pull the
MR-D30 without removing the mounting screws.
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]

Ur—JmE 7

Side cover
Setting clip

—Knob

4) Push against the drive unit at the supporting point e) shown in procedure 1) until the clips clip into
place.
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MEMO




6. TROUBLESHOOTING

6. TROUBLESHOOTING

6.1 MR-CV_ Power regeneration converter unit

When an error occurs during operation, the corresponding alarm or warning is displayed. When an alarm or
warning is displayed, refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)" to
remove the failure. When an alarm occurs, ALM will turn off.

6.1.1 Expl
(1) No.N

anation for the lists

ame

Indicates each No./Name of alarms or warnings.

(2) Alarm deactivation
After its cause has been removed, the alarm can be deactivated by any of the methods marked O in the
alarm deactivation column. Warnings are automatically canceled after the cause of occurrence is
removed. Alarms are deactivated by alarm reset, CPU reset, or power cycling.

Alarm deactivation

Explanation

Alarm reset 1. Turn on RES (Reset) with an input device. (Note 1)
2. Input the servo-on command for the drive unit connected with the protection
coordination cable.
CPU reset Reset the controller itself. (Note 2)

Cycling the power

Turning the power off and then turning it on again.

Note 1. Deactivate the alarm in servo-off status. If the alarm is deactivated in servo-on status, [AL. 1B Converter error]

occurs.

2. When it is not connected by a protection coordination cable, alarms cannot be deactivated by CPU reset.

6.1.2 Alarm/warning list
Alarm deactivation Display Name
Display Name Alarm reset | CPU reset thCey;gC\?er g E9 w::irntgneous power failure
£ 61 Overcurrent (@) o) = EA Converter forced stop warning
B 62 Frequency error @) (@) EB Excessive regeneration warning
66 Process error (@) @) EC Overload warning
67 Open phase (@) o) Cooling fan speed reduction
EE -
68 | Watchdog 0] warning
69 Ground fault o) (@) o)
6A MC drive circuit error O O
Inrush current suppression circuit
68 error PP © ©
6C Main circuit error @) o)
(N?)Itze_ﬂ Board error O
70 Converter forced stop error (@) o)
71 Undervoltage (e} O (e}
72 Cooling fan error (@) o)
73 Regenerative error O (Note2) | O (Note2) | O (Note 2)
75 Overvoltage o) (@) o)
76 Switch setting error O
77 Main circuit device overheat O (Note 2) | O (Note 2)
7E Overload 1 QO (Note 2) | O (Note 2) | O (Note 2)
7F Overload 2 QO (Note 2) | O (Note 2) | O (Note 2)
Note 1. The third digit may be displayed. Remedies for the alarm is the same as those for [AL. 6E].

2. After resolving the source of trouble, cool the equipment for approximately 30 minutes.
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6.2 MR-CR_ Resistance regeneration converter unit

POINT

@[AL. 37 Parameter error] and warnings are not recorded in the alarm history.

When an error occurs during operation, the corresponding alarm or warning is displayed. When an alarm or
warning is displayed, refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)" to
remove the failure. When an alarm occurs, ALM will turn off.

6.2.1 Explanation for the lists

(1) No./Name
Indicates each No./Name of alarms or warnings.

(2) Alarm deactivation
After its cause has been removed, the alarm can be deactivated by any of the methods marked O in the
alarm deactivation column. Warnings are automatically canceled after the cause of occurrence is
removed. Alarms are deactivated with alarm reset or cycling the power.

Alarm deactivation Explanation
Alarm reset Push "SET" on the current alarm screen of the display.
Cycling the power Turning the power off and then turning it on again.

6.2.2 Alarm/warning list

Alarm deactivation Display Name
Display Name Cycling 2| A.91 | Converter overheat warning
Alarm reset = - - -
the power % A.EO | Excessive regeneration warning
€[ A.10 | Undervoltage O O =| AE1 | Overload warning 1
<‘—(° A.12 | Memory error 1 (RAM) O A.E6 | Converter forced stop warning

A.15 | Memory error 2 (EEP-ROM) O A.E8 [ Cooling fan speed reduction warning
A.17 | Board error O

A.19 | Memory error 3 (Flash-ROM) (@)

A.30 | Regenerative error (Note)O (Note)O

A.33 | Overvoltage (@) O

A.37 | Parameter error @)

A.38 | MC drive circuit error (@)

A.39 | Open phase (@)

A.3A | Inrush current suppression circuit error O

A.45 | Main circuit device overheat (Note)O (Note)O

A.47 | Cooling fan error O

A.50 | Overload 1 (Note)O (Note)O

A.51 | Overload 2 (Note)O (Note)O

888 | Watchdog (@)

Note. After resolving the source of trouble, cool the equipment for approximately 30 minutes.
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6.3 Drive unit

POINT

@As soon as an alarm occurs, turn SON (Servo-on) off and interrupt the power.
@[AL. 37 Parameter error] and warnings (except [AL. FO Tough drive warning])
are not recorded in the alarm history.

When an error occurs during operation, the corresponding alarm or warning is displayed. When an alarm or
warning is displayed, refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)" to
remove the failure. When an alarm occurs, ALM (Malfunction) will turn off.

6.3.1 Explanation for the lists

(1) No./Name/Detail No./Detail name
Indicates each No./Name/Detail No./Detail name of alarms or warnings.

(2) Stop method
For the alarms and warnings in which "SD" is written in the stop method column, the servo motor stops
with the dynamic brake after forced stop deceleration. For the alarms and warnings in which "DB" is
written in the stop method column, the servo motor stops with the dynamic brake without forced stop
deceleration.

(3) Alarm deactivation
After its cause has been removed, the alarm can be deactivated by any of the methods marked O in the
alarm deactivation column. Warnings are automatically canceled after the cause of occurrence is
removed. Alarms are deactivated with alarm reset, CPU reset, or cycling the power.

(a) MR-J4-DU_A_(-RJ)/MR-J4-DU_A_(-RJ)

Alarm deactivation Explanation

Alarm reset 1. Turning on RES (Reset) with input device

2. Pushing the "SET" button while the display of the drive unit is the current alarm
display status

3. Click "Occurring Alarm Reset" in the "Alarm Display" window of MR
Configurator2

Cycling the power Turning the power off and then turning it on again.

(b) MR-J4- B_(-RJO10)/MR-J4W_- B _/MR-J4-DU_B_(-RJ)/MR-J4-_GF_(-RJ)

Alarm deactivation Explanation
Alarm reset 1. Error reset command from controller
2. Click "Occurring Alarm Reset" in the "Alarm Display" window of MR
Configurator2
CPU reset Resetting the controller itself
Cycling the power Turning the power off and then turning it on again.

(4) Alarm code (Only MR-J4-DU_A_(-RJ))
Alarm codes are outputted only from MR-J4-DU_A_(-RJ). To output alarm codes, set [Pr. PD34]to "
_ 1" when using a MR-J4-DU_A_(-RJ). Alarm codes are outputted by on/off of bit O to bit 2. Warnings
(JAL. 90] to [AL. F3]) do not have alarm codes. The alarm codes in the following table will be outputted
when they occur. The alarm codes will not be outputted in normal condition.
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6.3.2 Alarm list
Stop Alarm deactivation Process- St Alarm code (Note 8)
Detail . method Cycling ing op
No. Name Detail name Alarm | CPU system |ACD3[ACD2|ACD1|ACDO
No. (Note ¢ f the system (Note 9) | g . - .
2,3) rese rese power | (Note 9) (Bit 3)| (Bit 2) [ (Bit 1) | (Bit 0)
E 10.1 Vloltalge drop in the control DB O (@) O [Common| All axes
K] circuit power
<| 10 Undervoltage Volt pr—— e cirout 0 0 1 0
10.2 oftage drop in the main circul SD O O O Common| All axes
power
11 AXIS. number settmg. error/ DB O |Common| All axes
i . Station number setting error
11 | Switch setting error Disabli ol axi r
11.2 isabling control axis setting DB O |Common| All axes
error
12.1 | RAM error 1 DB O |Common| All axes
12.2 | RAM error 2 DB O |Common| All axes
12 Memory error 1 12.3 | RAM error 3 DB O Common| Allaxes| 0 0 0 0
(RAM) 12.4 | RAM error 4 DB O |Common]| All axes
12.5 | RAM error 5 DB O |Common| All axes
12.6 | RAM error 6 DB (@)
13.1 | Clock error 1 DB O |Common| All axes
13 Clock error 0 0 0 0
13.2 | Clock error 2 DB O |Common| All axes
14.1 | Control process error 1 DB O |Common| All axes
14.2 | Control process error 2 DB O |Common| All axes
14.3 | Control process error 3 DB O |Common| All axes
14.4 | Control process error 4 DB O |Common| All axes
c | 14.5 | Control process error 5 DB O |Common| All axes 0 0 0 0
14 ontrzrs)rrocess 14.6 | Control process error 6 DB O |Common| All axes
14.7 | Control process error 7 DB O |Common| All axes
14.8 | Control process error 8 DB O |Common| All axes
14.9 | Control process error 9 DB O |Common| All axes
14.A | Control process error 10 DB O |Common| All axes
14.B | Control process error 11 DB (@)
15.1 | EEP-ROM error at power on DB O |Common| All axes
15 Memory error 2 15.2 EE;:ES:A error during DB O Common| All axes 0 0 0 0
(EEP-ROM) Hp TR
15.4 | Home position information rea DB o
error
16.1 Encoger initial communication - DB o Ea(.:h Ea(.:h
Receive data error 1 axis axis
16.2 EncoFier initial communication - DB o Ea(.:h Ea(.:h
Receive data error 2 axis axis
16.3 Encosier initial communication - DB o Eaf:h Eaf:h
Receive data error 3 axis axis
165 Encode.r |n.|t|al communication - DB o Ea<‘:h Ea<‘:h
Transmission data error 1 axis axis
16.6 Encoder |n.|t|al communication - DB o Ea(.:h Ea(.:h
Transmission data error 2 axis axis
o Encoder initial communication - Each Each
Encoder. |n|tl|al 167 Transmission data error 3 DB o axis axis
16 communication — — 0 1 1 0
error 1 16.A Encoder initial communication - DB o Ea<‘:h Ea<‘:h
Process error 1 axis axis
168 Encoder initial communication - DB o Ea(.:h Ea(.:h
Process error 2 axis axis
16.C Encoder initial communication - DB o Ea(.:h Ea(.:h
Process error 3 axis axis
16.D Encoder initial communication - DB o Eaf:h Eaf:h
Process error 4 axis axis
16.E Encoder initial communication - DB o Ea<‘:h Ea<‘:h
Process error 5 axis axis
16.F Encoder initial communication - DB o Ea(.:h Ea(.:h
Process error 6 axis axis
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Stop Alarm deactivation Process- St Alarm code (Note 8)
. - ; op
Detail . method
No. Name etal Detail name Aarm | cpu |C€YeINg| M9 1 ctem |acps|acoz|acot |acoo
No. (Note t . | the system (Note 9) | (g1 i ) i
2,3) rese rese power | (Note 9) (Bit 3) | (Bit 2) [ (Bit 1) | (Bit 0)
S 17.1 | Board error 1 DB O |Common| All axes
% 17.3 | Board error 2 DB O |Common| All axes
17.4 | Board error 3 DB O |Common| All axes
17.5 | Board error 4 DB O |Common| Allaxes| O 0 0 0
17 Board error
17.6 | Board error 5 DB O |Common| All axes
17.7 | Board error 7 DB (@)
17.8 | Board error 6 (Note 6) DB O |Common| All axes
17.9 | Board error 8 DB (@)
M 3 19.1 | Flash-ROM error 1 DB O |Common| All axes 0 0 0 0
emory error
19 (Flash-ROM) 19.2 | Flash-ROM error 2 DB O |Common| All axes
19.3 | Flash-ROM error 3 DB (@)
1A Servo motor combination error DB o Eac.:h Eac.:h
1 axis axis
1A Se.rvo motor 1A2 Servq mqtor control mode DB o Eaf:h Eaf:h 0 1 1 0
combination error combination error axis axis
1A4 Servo motor combination error DB o Ea(.:h Ea(.:h
2 axis axis
1B Converter error 1B.1 | Converter unit error DB O 0 0 1 0
o . Each Each
Encoder. Imt.'al 1E.1 | Encoder malfunction DB O axis axis
1E communication Each Each 0 1 1 0
error 2 1E.2 | Load-side encoder malfunction DB O a(.: a(.:
axis axis
. : Each Each
Encoder' Imt.lal 1F.1 | Incompatible encoder DB O axis axis
1F communication Each Each 0 1 1 0
error 3 1F.2 | Incompatible load-side encoder | DB (@) ac ac
axis axis
20.1 Encodt.ar normal communication DB o Ea(.:h Ea(.:h
- Receive data error 1 axis axis
202 Encodgr normal communication DB o Eaf:h Eaf:h
- Receive data error 2 axis axis
203 Encodgr normal communication DB o Ea<‘:h Ea<‘:h
- Receive data error 3 axis axis
Encoder normal communication Each Each
Encoder .norrlnal 20.5 - Transmission data error 1 DB O axis axis
20 communication Encod I - Each Each 0 1 1 0
error 1 206 | Encoder normal communication | g o ac ac
- Transmission data error 2 axis axis
207 Encoder .normal communication DB o Eaf:h Eaf:h
- Transmission data error 3 axis axis
20.9 Encodgr normal communication DB o Ea(.:h Ea(.:h
- Receive data error 4 axis axis
20.A Encodt.ar normal communication DB o Ea(.:h Ea(.:h
- Receive data error 5 axis axis
21.1 | Encoder data error 1 DB (@) Ea?h Ea?h
axis axis
21.2 | Encoder data update error DB (@) Ea<‘:h Ea<‘:h
axis axis
21.3 | Encoder data waveform error DB O Ea(.:h Ea(.:h
axis axis
Encoder normal Each Each
21 communication 21.4 | Encoder non-signal error DB O ) ) 0 1 1 0
axis axis
error 2 Each Each
21.5 | Encoder hardware error 1 DB (@) ac ac
axis axis
21.6 | Encoder hardware error 2 DB O Ea(.:h Ea(.:h
axis axis
21.9 | Encoder data error 2 DB O Ea(.:h Ea(.:h
axis axis
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Stop Alarm deactivation Process- St Alarm code (Note 8)
. - . op
Detail . method n
No. Name ! Detail name Alarm | cpu |CYOling| M9 1 g stem [acps|acpz|aco1 [acpo
No. (Note t . | the system (Note 9) | (g1 i ) i
2,3) rese rese power | (Note 9) (Bit 3)| (Bit 2) | (Bit 1) | (Bit 0)
£ 241 Ground fault detgcteq by. DB o Eaf:h All axes
< o hardware detection circuit axis
<| 24 Main circuit error Ground fault detocted b Each 1 1 0 0
u u y
242 software detection function DB O o o axis All axes
- 251 Servo motor gpcoder - DB o Eac.:h Eac.:h
25 Absolute position Absolute position erased axis axis 1 1 1 0
erased Scale measurement encoder - Each Each
25.2 I~ DB (@) - -
Absolute position erased axis axis
Initial magnetic pole detection - Each Each
271 Abnormal termination DB o o axis axis
272 Ir!|t|al magnetic pole detection - DB o o Ea(.:h Ea(.:h
Time out error axis axis
Initial magnetic pole detection - Each Each
273 Limit switch error DB O o axis axis
Initial magnetic Initial magnetic pole detection - Each Each
2 pole detection error 274 Estimated error DB o o axis axis 1 1 1 0
Initial magnetic pole detection - Each Each
275 Position deviation error DB O o axis axis
Initial magnetic pole detection - Each Each
276 Speed deviation error DB O O axis axis
277 Initial magnetic pole detection - DB o o Eaf:h Eaf:h
Current error axis axis
28 Linear encoder 28.1 Linear encoder - Environment DB o Ea<‘:h Ea<‘:h 0 1 1 0
error 2 error axis axis
2A.1 | Linear encoder error 1-1 DB O Ea(.:h Ea(.:h
axis axis
2A.2 | Linear encoder error 1-2 DB (@) Ea?h Ea?h
axis axis
2A.3 | Linear encoder error 1-3 DB (@) Ea<‘:h Ea<‘:h
axis axis
i 2A.4 | Linear encoder error 1-4 DB O Ea(.:h Ea(.:h
Linear encoder axis axis
2A error 1 Each Each ° 1 1 °
2A.5 | Linear encoder error 1-5 DB O a(.: a(.:
axis axis
2A.6 | Linear encoder error 1-6 DB (@) Ea?h Ea?h
axis axis
2A.7 | Linear encoder error 1-7 DB (@) Ea<‘:h Ea<‘:h
axis axis
2A.8 | Linear encoder error 1-8 DB O Ea(.:h Ea(.:h
axis axis
2B.1 | Encoder counter error 1 DB (@) Ea?h Ea?h
Encoder counter axis axis
2B orror Each Each 1 1 1 0
2B.2 | Encoder counter error 2 DB (@) ac ac
axis axis
) (@) (@) @]
30.1 | Regeneration heat error DB (Note 1)|(Note 1)|(Note 1) Common| All axes
30 Regenerative error | 30.2 | Regeneration signal error DB O O O Common| Allaxes | 0 0 0 1
(Note 1)|(Note 1)[(Note 1)
Regeneration feedback signal (@) (@) (@)
303 | orror DB | Note 1)|(Note 1)|(Note 1| Om™mon| All axes
31 Overspeed 31.1 | Abnormal motor speed SD (@) (@) O Ea(.:h Ea(.:h 0 1 0 1
axis axis
Overcurrent detected at Each
32.1 | hardware detection circuit DB O ) All axes
’ . axis
(during operation)
Overcurrent detected at Each
32.2 | software detection function DB (@) (@) (@) axis All axes
(during operation)
32 Overcurrent 0 1 0 0
Overcurrent detected at Each
32.3 | hardware detection circuit DB O - All axes
; axis
(during a stop)
Overcurrent detected at Each
32.4 | software detection function DB O (@) O axis All axes
(during a stop)
33 Overvoltage 33.1 | Main circuit voltage error DB Common| All axes | 1 0 0 1
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Stop Alarm deactivation Process- St Alarm code (Note 8)
. - . op
Detail . method n
No. Name ! Detail name Alarm | cpu |CYOling| M9 1 g stem [acps|acpz|aco1 [acpo
No. (Note t . | the system (Note 9) | (g1 i ) i
2,3) rese rese power | (Note 9) (Bit 3)| (Bit 2) | (Bit 1) | (Bit 0)
£ 34.1 | SSCNET receive data error SD O o O |Common| All axes
3 (Note 5)
342 ngNET connector connection sD o o O |Common| All axes
. 343 SSCNET communication data sD o o o Eac.:h Eac.:h
24 SSCNET receive error axis axis
error 1 34.4 | Hardware error signal detection | SD (@) (@) O |Common| All axes
SSCNET receive data error
345 (safety observation function) sb O O O
SSCNET communication data
34.6 | error (safety observation SD O (@) O
function)
Command Each Each
35 frequency error 35.1 | Command frequency error SD O @) O axis axis 1 1 0 1
36.1 Continuous communication sD o o o Ea<‘:h Ea<‘:h
. data error axis axis
SSCNET receive - —
36 error 2 Continuous communication
36.2 | data error (safety observation SD (@) (@) ()
function)
. Each Each
37.1 | Parameter setting range error DB (@) (@) axis axis
87 Parameter error 37.2 | Parameter combination error DB O Ea(.:h Ea(.:h ! 0 0 0
axis axis
37.3 | Point table setting error DB O
39.1 | Program error DB O
392 Instruction argument external DB o
error
39 Program error - 0 0 0 0
39.3 | Register No. error DB (@)
394 Non-correspondence instruction DB o
error
Inrush current Inrush current suppression
3A | suppression circuit | 3A.1 | PP DB O [Common|Allaxes| 0 0 0 0
circuit error
error
Parameter combination error
. 3D.1 | for driver communication on DB (@)
Parameter setting
N slave
3D error for driver P —
communication ararpeter combmlatloln error
3D.2 | for driver communication on DB (@)
master
X . Each Each
3E oPeraet:.cr)grmOde 3E.1 | Operation mode error DB O ©) axis axis
3E.6 | Operation mode switch error DB O 1 0 0 0
421 Seryo_control error by position DB |(Note 4)|(Note 4)| O Ea<‘:h Ea<‘:h
Servo control error deviation axis axis
(for linear Sgrvo 422 Seryo.control error by speed DB |(Note 4)|(Note 4) o Ea(.:h Ea(.:h
motor and direct deviation axis axis
drive motor) Servo control error by Each Each
423 torque/thrust deviation DB |(Note 4)l(Note 4)f - O axis axis
42 0 1 1 0
428 Fully c!qsed Ioop .control error DB |(Note 4)|(Note 4)] O Eaf:h Eaf:h
by position deviation axis axis
Fully closed loop Fully closed loop control erro Each Each
control error 429 | TWY . p ror DB [(Note 4)|(Note 4)] O ) )
by speed deviation axis axis
(for fully closed
loop control) Fully c!qsed qup .controllerror Each Each
42.A | by position deviation during DB [(Note 4)|(Note 4)] O ) )
axis axis
command stop
S . 45.1 Main circuit device overheat sD O (@) O Commonl Al axes
45 Main circuit device error 1 (Note 1)|(Note 1)[(Note 1) 0 0 ] ]
overheat Main circuit device overheat (@) (@) (@)
45.2 error 2 sb (Note 1)|(Note 1)[(Note 1) Common| All axes
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Stop

Alarm deactivation

Process-

Alarm code (Note 8)

) ; Stop
thod i
No. Name Detail Detail name methodt am | cpu |©Yeling| N9 | g qtem |acs|acp2|acpt|acpo
No. (Note the | system | 5 gy | o i ) i
2.3) reset | reset power | (Note 9) (Note 9) | (Bit 3| (it 2) | Bit 1)| (Bit 0)
£ 46.1 Abnormal temperature of servo sD (@) (@) (@) Each Each
3 " | motor 1 (Note 1)[(Note 1)|(Note 1) axis axis
46.2 Abnormal temperature of servo sD (@) @) O Each Each
" | motor 2 (Note 1)|(Note 1)[(Note 1)] axis axis
46.3 | Thermistor disconnected error SD O O O Ea(.:h Ea(.:h
26 Servo motor (Note 1)|(Note 1)[(Note 1)] axis axis 0 0 ; ]
overheat ) o (e} (@) O Each Each
46.4 | Thermistor circuit error SD (Note 1)|(Note 1)|(Note 1)| axis axis
46.5 Abnormal temperature of servo DB O O O Each Each
" | motor 3 (Note 1)|(Note 1)[(Note 1)| axis axis
46.6 Abnormal temperature of servo DB O (@) O Each Each
" | motor 4 (Note 1)|(Note 1)[(Note 1)] axis axis
47.1 | Cooling fan stop error SD O |Common| All axes
47 Cooling fan error i i 0 0 1 1
g 472 Cooling fan speed reduction sD O |Common| All axes
error
501 Thermal overload error 1 during sD (@) (@) (@) Each Each
" | operation (Note 1)[(Note 1)|(Note 1) axis axis
50.2 Thermal overload error 2 during sD O O O Each Each
" | operation (Note 1)|(Note 1)[(Note 1)] axis axis
Thermal overload error 4 during O (@) O Each Each
50.3 ) SD . )
operation (Note 1)|(Note 1)[(Note 1)] axis axis
50 Overload 1 - 0 0 1 1
504 Thermal overload error 1 during sD (@) (@) (@) Each Each
" | astop (Note 1)|(Note 1)[(Note 1)] axis axis
505 Thermal overload error 2 during sD (@) (@) (@) Each Each
" | astop (Note 1)[(Note 1)|(Note 1) axis axis
50.6 Thermal overload error 4 during sD (@) @) O Each Each
" | astop (Note 1)|(Note 1)[(Note 1)] axis axis
Thermal overload error 3 during (@) (@) (@) Each Each
51.1 ) DB ) )
operation (Note 1)|(Note 1)[(Note 1)] axis axis
51 Overload 2 - 0 0 1 1
512 Thermal overload error 3 during DB (@) (@) (@) Each Each
| astop (Note 1)[(Note 1)|(Note 1) axis axis
Each Each
52.1 | Excess droop pulse 1 SD (@) (@) (@) axis axis
Each Each
. 52.3 | Excess droop pulse 2 SD O @) (o) axis axis
52 Error exci ve E Ve durina 00 Each Each 0 1 0 1
rror excessive during 0 torque acl ac|
524 limit sb O o o axis axis
Each Each
52.5 | Excess droop pulse 3 DB (@) (@) (@) axis axis
Oscillation — . Each Each
54 detection 54.1 | Oscillation detection error DB O @) O axis axis 0 0 1 1
. Each Each
56.2 | Over speed during forced stop DB O (@) O axis axis
56 Forced stop error 0 1 1 0
P 56.3 Estimated distance over during DB o o o Each Each
" | forced stop axis axis
61 Operation error 61.1 | Point table setting range error DB O (@) 0 1 0 1
63.1 | STO1 off DB (@) (@) O |Common| All axes
63 STO timing error | 63.2 | STO2 off DB (@) (@) O |Common| Allaxes| 0 1 1 0
63.5 | STO by functional safety unit DB O O (@)
64.1 | STO input error DB O
64 Fupctloqal safety 64.2 Compatibility mode setting DB o 1 0 0 0
unit setting error error
64.3 | Operation mode setting error DB O
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Command excess error

Stop Alarm deactivation Process- St Alarm code (Note 8)
. - . op
Detail . method n
No. Name ! Detail name Alarm | cpu |CYOling| M9 1 g stem [acps|acpz|aco1 [acpo
No. (Note t . | the system (Note 9) | (g1 i ) i
2,3) rese rese power | (Note 9) (Bit 3) | (Bit 2) [ (Bit 1) | (Bit 0)
£ 65.1 Functlon_al sgfety unit sD o
<t_(5 communication error 1
65.2 Functlon_al sgfety unit sD
communication error 2
65.3 Functlon_al sgfety unit sD o
communication error 3
65.4 Functlon_al sgfety unit sD o
communication error 4
Functional safety Functional safety unit
65 unit connection 65.5 al salety SD (@) 0 0 0 0
error communication error 5
65.6 Functlongl slafety unit sD o
communication error 6
65.7 Functlongl slafety unit sD o
communication error 7
65.8 Flunctlonal safety unit shut-off DB o
signal error 1
65.9 Flunctlonal safety unit shut-off DB o
signal error 2
Encoder initial communication -
66.1 | Receive data error 1 (safety DB O
observation function)
Encoder initial communication -
66.2 | Receive data error 2 (safety DB (@)
Encoder initial observation function)
communication Encoder initial communication -
66 error (safety 66.3 | Receive data error 3 (safety DB (@) 0 1 1 0
observation observation function)
function) Encoder initial communication -
66.7 | Transmission data error 1 DB (@)
(safety observation function)
Encoder initial communication -
66.9 | Process error 1 (safety DB O
observation function)
Encoder normal communication
67.1 | - Receive data error 1 (safety DB (@)
observation function)
Encoder normal communication
67.2 | - Receive data error 2 (safety DB (@)
Encoder normal observation function)
communication Encoder normal communication
67 error 1 67.3 | - Receive data error 3 (safety DB () 0 1 1 0
(safety observation observation function)
function) Encoder normal communication
67.4 | - Receive data error 4 (safety DB (@)
observation function)
Encoder normal communication
67.7 | - Transmission data error 1 DB (@)
(safety observation function)
68 STO g:?c?rnosm 68.1 | Mismatched STO signal error DB O |Common|{Common| 0 0 0 0
Forward rotation-side software
69.1 [ limit detection - Command SD (@) (@) (@)
excess error
Reverse rotation-side software
69.2 | limit detection - Command SD (@) O O
excess error
Forward rotation stroke end
69 Command error 69.3 | detection - Command excess SD (@) (@) (@)
error
Reverse rotation stroke end
69.4 | detection - Command excess SD O (@) O
error
69.5 Upper stroke limit detection - sD
Command excess error
69.6 Lower stroke limit detection - sD
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Stop Alarm deactivation Process- St Alarm code (Note 8)
. - ; op
method
No. Name Dsz)au Detail name (Note Alarm | CPU C);Eléng sylsntzm system [ACD3|ACD2|ACD1|ACDO
’ Note 9 i i i i
2.3) reset | reset power | (Note 9) (Note 9) | (Bit 3| (it 2) | Bit 1)| (Bit 0)
€ Load-side encoder initial
Ko} 70.1 | communication - Receive data DB O Ea(.:h Ea(.:h
< axis axis
error 1
Load-side encoder initial Each Each
70.2 | communication - Receive data DB (@) axis axis
error 2
Load-side encoder initial Each Each
70.3 | communication - Receive data DB (@) axis axis
error 3
Load-side encoder initial Each Each
70.5 | communication - Transmission DB O axis axis
data error 1
Load-side encoder initial Each Each
70.6 | communication - Transmission DB (@) axis axis
data error 2
Load-side encoder initial
. - . Each Each
Load-side encoder | 70.7 | communication - Transmission DB @] axis axis
initial data error 3
70 " - — 0 1 1 0
communication Load-side encoder initial Each Each
error 1 70.A | communication - Process error DB O . .
1 axis axis
Load-side encoder initial Each Each
70.B | communication - Process error DB O . )
2 axis axis
Load-side encoder initial Each Each
70.C | communication - Process error DB () . .
3 axis axis
Load-side encoder initial Each Each
70.D | communication - Process error DB (@) - -
4 axis axis
Load-side encoder initial Each Each
70.E | communication - Process error DB O . )
5 axis axis
Load-side encoder initial Each Each
70.F | communication - Process error DB O . .
6 axis axis
Load-side encoder normal Each Each
71.1 | communication - Receive data DB (@) . .
axis axis
error 1
Load-side encoder normal Each Each
71.2 | communication - Receive data DB (@) . .
axis axis
error 2
Load-side encoder normal Each Each
71.3 | communication - Receive data DB (@) - -
axis axis
error 3
Load-side encoder normal
. - o Each Each
Load-side encoder | 71.5 | communication - Transmission DB @] axis axis
data error 1
71 normal : ol 1|1 ]o
communication Load-side encoder normal
s o Each Each
error 1 71.6 | communication - Transmission DB O . .
axis axis
data error 2
Load-side encoder normal Each Each
71.7 | communication - Transmission DB (@) . .
axis axis
data error 3
Load-side encoder normal Each Each
71.9 | communication - Receive data DB (@) - -
axis axis
error 4
Load-side encoder normal Each Each
71.A | communication - Receive data DB O . .
axis axis
error 5

6- 10
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Stop Alarm deactivation Process- St Alarm code (Note 8)
. - . op
Detail . method
No. Name etal Detail name Alarm | cpu |CYOling| M9 1 g stem [acps|acpz|aco1 [acpo
No. (Note t . | the system (Note 9) | (g1 i ) i
2,3) rese rese power | (Note 9) (Bit 3)| (Bit 2) | (Bit 1) | (Bit 0)
g 72.1 | Load-side encoder data error 1 DB (@) Eaf:h Eaf:h
2 axis axis
722 Load-side encoder data update DB o Ea(.:h Ea(.:h
error axis axis
723 Load-side encoder data DB o Ea(.:h Eac.:h
Load-side encoder waveform error axis axis
72 normal . 724 Load-side encoder non-signal DB o Eaf:h Eaf:h 0 1 1 0
communication error axis axis
error 2 _si
725 Load-side encoder hardware DB o Ea<‘:h Ea<‘:h
error 1 axis axis
726 Load-side encoder hardware DB o Ea(.:h Ea(.:h
error 2 axis axis
72.9 | Load-side encoder data error 2 DB O Ea(.:h Ea(.:h
axis axis
74.1 | Option card error 1 DB (@)
74.2 | Option card error 2 DB (@)
74 Option card error 1 | 74.3 | Option card error 3 DB O
74.4 | Option card error 4 DB O
74.5 | Option card error 5 DB (o)
X 75.3 | Option card connection error DB (@)
75 Option card error 2 - -
75.4 | Option card disconnected DB (@)
Functional safety unit power O
791 voltage error DB (Note 7) o
79.2 Functional safety unit internal DB o
error
. Abnormal temperature of O
79 | Functional safety 793 | functional safety unit Sb (Note 7) O 1 1 1 1
unit diagnosis error —
79.4 | Servo amplifier error SD (@)
79.5 | Input device error SD (@)
79.6 | Output device error SD O
79.7 | Mismatched input signal error SD (@)
79.8 | Position feedback fixing error DB (@)
Parameter verification error
A1 (safety observation function) DB o
) Parameter setting range error
Parameter setting | 7A.2 (safety observation function) DB o
7A error P " binati 1 0 0 0
(safety observation | 7A.3 arameter com '|na ion grror DB o
function) (safety observation function)
Functional safety unit
7A.4 | combination error (safety DB (o)
observation function)
7B.1 Encoder diagnosis error 1 DB o
" | (safety observation function)
Encoder diagnosis | g 5 Encoder dlagno§|s error 2 DB o
B error (safety observation function) 0 1 1 0
(safety observation 78.3 Encoder diagnosis error 3 DB o
function) " | (safety observation function)
Encoder diagnosis error 4
B4 (safety observation function) DB o
F ional saf Functional safety unit o
.l:nctlona sa ei.ty 7C.1 | communication setting error SD Note 7 (@) ()
uni 'comm'umca ion (safety observation function) (Note 7)
7C diagnosis error = = por: - 0 0 0 0
(safety observation c2 unctlong S,a eté' unit S (@)
function) 7C.2 | communication .ata errqr D (Note 7) (@) O
(safety observation function)
. 7D.1 | Stop observation error DB o (@)
Safety observation (Note 3)
7D 1 1 1 1
error 7D.2 | Speed observation error DB o O
< | 5P (Note 7)
Master-slave .
82 operation error 1 82.1 | Master-slave operation error 1 DB (@) (@) ()
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6. TROUBLESHOOTING

Stop Alarm deactivation Process- St Alarm code (Note 8)
. - ; op
Detail . method n
No. Name ! Detail name Aarm | cpu |C€YeINg| M9 1 ctem |acps|acoz|acot |acoo
No. (Note t . | the system (Note 9) | (g1 i ) i
2,3) rese rese power | (Note 9) (Bit 3) | (Bit 2) [ (Bit 1) | (Bit 0)
% 84.1 Network module undetected DB o
= error
84 'N.eltw.ork.module 84.2 Network module initialization DB
initialization error error 1
84.3 Network module initialization DB o
error 2
Network modul 85.1 | Network module error 1 SD (@)
85 © Wogrrggo ule 85.2 | Network module error 2 SD (@)
85.3 | Network module error 3 SD O
Network 86.1 | Network communication error 1 SD @) O
86 communication 86.2 | Network communication error2 | SD @) O
error 86.3 | Network communication error 3 | SD (@) (@)
USB ti USB communication time-out
. communica |onl 8A.1 | error/serial communication SD O @) O |Common| All axes
time-out error/serial i
communication time-out error
8A . 0 0 0 0
time-out
error/Modbus RTU icati
.u . 8A.2 Modbus RTU communication sD o o o
communication time-out error
time-out error
CC-Link IE communication
8D.1 error 1 Sb o o
8D.2 CC-Link IE communication sD o
error 2
8D.3 | Master station setting error 1 DB O (@)
. 8D.5 | Master station setting error 2 DB O
CC-Link IE COLInKIE —
8D communication 8D.6 -Lin communication sD o o
error 3
error - —
8D.7 CC-Link IE communication sD o
error 4
8D8 CC-Link IE communication sD o
error 5
8D.9 | Synchronization error 1 SD (o)
8D.A | Synchronization error 2 SD (@)
USB communication receive
8E.1 | error/serial communication SD (@) (@) O |Common| All axes
receive error
USB communication checksum
8E.2 | error/serial communication SD (@) (@) O |Common| All axes
checksum error
USB communication character
8E.3 | error/serial communication SD (@) (@) O |Common| All axes
US'_B . character error
Cog:;:’;::;'fn USB communication command
8E communication 8E.4 i;r;:/ns:;ﬁle(;?;]munlcat|on SD O O O |Common| All axes 0 0 0 0
error/Modbus RTU
communication USBbcommur/micaFic;n data
number error/seria
error
8ES communication data number sb O o o Common| All axes
error
8E.6 Modpus RTU communication sD o
receive error
8E.7 Modbus RTU communication sD o
message frame error
Modbus RTU communication
8E8 CRC error Sb O O O
88888 Watchdog 8888._| Watchdog DB O |Common| All axes
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6. TROUBLESHOOTING

Note 1. After resolving the source of trouble, cool the equipment for approximately 30 minutes.
2. The following shows three stop methods of DB, and SD.
DB: Stops with dynamic brake.
Coasts for MR-J4-03A6(-RJ) and MR-J4W2-0303B6. Note that EDB is applied when an alarm below occurs;
[AL. 30.1], [AL. 32.2], [AL. 32.4], [AL. 51.1], [AL. 51.2], [AL. 888]
SD: Forced stop deceleration
3. This is applicable when [Pr. PA04] is set to the initial value. The stop system of SD can be changed to DB using [Pr. PA0O4].
4. The alarm can be canceled by setting as follows:
For the fully closed loop control: set [Pr. PEO3]to "1 _ _ _".
When a linear servo motor or direct drive motor is used: set [Pr. PLO4]to "1 _ _ _".
. In some controller communication status, the alarm factor may not be removed.
. This alarm will occur only in the J3 compatibility mode.
. Reset this while all the safety observation functions are stopped.
. Alarm codes are outputted only from MR-J4-_A_(-RJ)/MR-J4-DU_A_(-RJ).

0 N O O
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6. TROUBLESHOOTING

6.3.3 Warning list

Stop

Process-

Detail ) method ing Stop
No. Name Detail name system
No. (Note 2,| system (Note 5)
3) (Note 5)
o " 90.1 | Home position return incomplete
Z Home position —
IS . Home position return abnormal
o| 90 return incomplete | 90.2 -
= : termination
warning
90.5 | Z-phase unpassed
S lifi
ervo ampll |§r Main circuit device overheat
91 overheat warning 91.1 . Common
warning
(Note 1)
Encoder battery cable Each
Bjattery cal?le 92.1 disconnection warning axis
92 disconnection Each
warning 92.3 | Battery degradation ac
axis
ABS data transfer ABS .data tr?nsfer requ!rement
93 . 93.1 | warning during magnetic pole
warning .
detection
95.1 | STO1 off detection DB |Common| All axes
95.2 | STO2 off detection DB [Common| All axes
953 STO warning 1 (safety observation DB
) function)
95 STO warning - -
STO warning 2 (safety observation
95.4 . DB
function)
95.5 STO lwarnmg 3 (safety observation DB
function)
96.1 In-position warning at home Each
" | positioning axis
96.2 Command input warning at home Each
% Home position "~ | positioning axis
setting warning 96.3 Servo off warning at home
" | positioning
Home positioning warning during
96.4 : .
magnetic pole detection
Positioning 97.1 | Program operation disabled warning
97 specification 972 | Next stati it .
warning . ext station position warning
Forward rotation-side software
. 98.1 -
08 Software limit stroke limit reached
warning Reverse rotation-side software
98.2 -
stroke limit reached
99.1 | Forward rotation stroke end off (2‘0;(;
99.2 | Reverse rotation stroke end off (‘I‘\lo7t<)a
99 | Stroke limit warning - Each
99.4 | Upper stroke limit off (Note 7) a(-:
axis
99.5 | Lower stroke limit off (Note 7) Eac':h
axis
oA Optional unit input | 9A.1 | Optional unit input data sign error
data error warning | 9A.2 | Optional unit BCD input data error
9B.1 | Excess droop pulse 1 warning Eac_;h
axis
9B Error exc'esswe 9B.3 | Excess droop pulse 2 warning Eac':h
warning axis
Error excessive warning during 0 Each
9B.4 L )
torque limit axis
9C Converter error 9C.1 | Converter unit error
9D A Station number switch change
" | warning
9D CC-Link IE warning | 9D.2 | Master station setting warning
1 9D.3 | Overlapping station number warning
9D.4 | Mismatched station number warning
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6. TROUBLESHOOTING

Stop |Process-
) . Stop
Detail ) method ing
No. Name Detail name system
No. (Note 2,| system (Note 5)
3) (Note 5)
.g 9E CC-Link I; warning 9E.1 | CC-Link IE communication warning
s
= 9F.1 | Low battery Each
. axis
9F Battery warning
. . Each
9F.2 | Battery degradation warning )
axis
Excessive
EO regeneration EOQ.1 | Excessive regeneration warning Common
warning
E11 Thermal overload warning 1 during Each
" | operation axis
E12 Thermal overload warning 2 during Each
" | operation axis
E1.3 Thermal overload warning 3 during Each
" | operation axis
E1.4 Thermal overload warning 4 during Each
. " | operation axis
E1 Overload warning 1 -
E15 Thermal overload error 1 during a Each
| stop axis
E16 Thermal overload error 2 during a Each
" | stop axis
E1.7 Thermal overload error 3 during a Each
" | stop axis
E18 Thermal overload error 4 during a Each
| stop axis
E2 Servo m°t°T E2.1 | Servo motor temperature warning Eas:h
overheat warning axis
Multi-revolution counter travel
E3.1 | . .
distance excess warning
" E3.2 | Absolute position counter warning Eac':h
E3 Absolute position axis
counter warning Absolute positioning counter EEP-
E3.4 - .
ROM writing frequency warning
E35 Encoder absolute positioning Each
" | counter warning axis
E4 Parameter warning | E4.1 Parameter setting range error Eac_;h
warning axis
ABS i E5.1 | Time-out during ABS data transfer
ES W;::‘ii;f”t E5.2 | ABSM off during ABS data transfer
E5.3 | SON off during ABS data transfer
E6.1 | Forced stop warning SD [Common| All axes
Servo forced stop | E6.2 SS1 fOI'C.ed stop v.vammg 1 (safety sD
E6 . observation function)
warning
SS1 forced stop warning 2 (safety
E6.3 ) ) SD
observation function)
E7 Controller fqrced stop E7.1 | Controller forced stop warning SD [Common| All axes
warning
Decreased cooling fan speed
Cooling fan speed | E8.1 . 9 P Common
E8 ; - warning
reduction warning -
E8.2 | Cooling fan stop Common
Eg.1 | Servo-on signal on during main DB [Common| All axes
circuit off
o Bus voltage drop during low speed
Eo Main cm':un off E9.2 operation DB [Common| All axes
warning Ready-on signal on during main
E9.3 | ~o2%Y DB [Common| All axes
circuit off
E9.4 | Converter unit forced stop DB
EA ABS servo-on EA.1 | ABS servo-on warning
warning
EB The other axIs efor | g 1 | The other axis error warning DB Ea<-:h (Note 6)
warning axis
. . Each
EC | Overload warning 2 [ EC.1 | Overload warning 2 axis
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6. TROUBLESHOOTING

Stop |Process-
) . Stop
Detail ) method ing
No. Name Detail name system
No. (Note 2,| system (Note 5)
3) (Note 5)
.E’ ED Output wat't oxcess ED.1 | Output watt excess warning Eas:h
g warning axis
§ FO.1 Instantaneous power failure tough Each
. . " | drive warning axis
FO | Tough drive warning Each
FO0.3 | Vibration tough drive warning a<.:
axis
. F2.1 Drive rec'order - Area writing time- Common
F2 Drive recorder - out warning
Miswriting warnin i - iswriti
g g F2.2 Drlvg recorder - Data miswriting Common
warning
F3 Oscillation Qetectlon F3.1 | Oscillation detection warning Eac_;h
warning axis
F4.4 Target position setting range error
" | warning
F4.6 Acceleration time constant setting
o ) "~ | range error warning
F4 Positioning warning — -
F4.7 Deceleration time constant setting
" | range error warning
F4.9 Home position return type error
" | warning
) F5.1 Cam data - Area writing time-out
F5 | fi nc?lo?pleCZinmdata _{warning
unction - ; F5.2 | Cam data - Area miswriting warning
miswriting warning
F5.3 | Cam data checksum error
Cam axis one cycle current value
F6.1 ) .
restoration failed
) F6.2 Cam axis feed current value
o . Simple cgm ““ | restoration failed
unction - a.lm F6.3 | Cam unregistered error
control warning -
F6.4 | Cam control data setting range error
F6.5 | Cam No. external error
F6.6 | Cam control inactive
F7.1 | Vibration failure prediction warning ii?sh
F7 Machine d'lagnosrs F7.2 | Friction failure prediction warning Eas:h
warning axis
Total travel distance failure Each
F7.3 o ) :
prediction warning axis

Note 1. After resolving the source of trouble, cool the equipment for approximately 30 minutes.

2. The following shows two stop methods of DB and SD.

DB: Stops with dynamic brake.
Coasts for MR-J4-03A6(-RJ) and MR-J4W2-0303B6.

SD: Forced stop deceleration

3. This is applicable when [Pr. PA04] is set to the initial value. The stop system of SD can be changed to DB
using [Pr. PA04].

4. For MR-J4-_A_ servo amplifier (drive unit), quick stop or slow stop can be selected using [Pr. PD30].
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7. DIMENSIONS

7. DIMENSIONS

POINT

@Refer to section 2.1 for the mounting hole process drawing.

7.1 MR-CV_ Power regeneration converter unit

7.1.1 MR-CV11K(4)/MR-CV18K(4)

200 70
Approx. 80 180
S 90 Cooling
©6 mounting hole g(maust
y i}
3
sl g [l
™| o™ )
—~]
B3
e
- s o™ i
° . 1755 Intake
178.5
Fromar
| /I )
=285
E‘
S =
“lgl |8
- =
[m]
55
4
Terminal ~
TE2 TE1 Screw size: M5
Tightening torque: 2.0 [Nem]
TE2 Screw size: M6
Tightening torque: 3.0 [Nem]
TE3 TE3 Screw size: M4
Tightening torque: 1.2 [Nem]
L21 PE Screw size: M5
TE1 Tightening torque: 2.0 [Nem]
PE
J

[Unit: mm]

TE2

24

w
<
al &
()]
il
(o2}
[32]
16.2 PE
<
25.6 324
68
72.8
735
Mass: 6.1 [kg]

Mounting screw
Screw size: M5
Tightening torque: 3.24 [Nem]



7. DIMENSIONS

7.1.2 MR-CV30K(4)/MR-CV37K(4)/MR-CV45K(4)

2-96 mounting hole

150

e 45 60 45

y
5 &4 4
o o
o) ©
[3p] [3e}
Ul

10

178
132

TE1

PE

—
=

m
N

%]
.

—
m
w

'_
N

j
-

Terminal

200

100

Approx. 80

180

Cooling
fan
exhaust

{

175.5

178.5

TE1 Screw size: M8

Tightening torque: 6.0 [Nem]
TE2 Screw size: M6

Tightening torque: 3.0 [Nem]
TE3 Screw size: M4

Tightening torque: 1.2 [Nem]
PE Screw size: M8

Tightening torque: 6.0 [Nem]

Intake

[Unit: mm]

TE2
TE3 / 3
TE1 ==l
x it
0
N~ wn
1) <
al &
[}
Y I
_ |26 | PE
@ 49 | 52
- 8
108
1135
150

Mass: 12.1 [kg]
Mounting screw
Screw size: M5
Tightening torque: 3.24 [Nem]



7. DIMENSIONS

7.1.3 MR-CV55K

TE1

Terminal

TE1

TE2-1

TE2-2

TE3

PE

Screw size: M10

Tightening torque: 12.0 [Nem]
Screw size: M6

Tightening torque: 3.0 [Nem]
Screw size: M6

Tightening torque: 3.0 [Nem]
Screw size: M4

Tightening torque: 1.2 [Nem]
Screw size: M10

Tightening torque: 12.0 [Nem]

For eyebolts
o] o]
0 y| i
00 00000
0000000000000000L 0L
0000000000000000 00000
00 00000000000R00K 00000¢
00D00000000000dC 00000
DDDDDDDDDDDDDHD 00000
0000000000000 00000 f
000000000000000C 00000 000000 0
000000000000000C 00000 000000 0
00R00000000000a 00000 000000; 0
00D00000000000dC 00000 000000 0
000000000000000C 00000 100000000000
NOR000000000000 00000C 00000000@00
000000000000000: 00 100000000000
& = U ] I000000CRO0
Juls J00C 00000000000
. B2 n = I I J00C 0000000p000
I il 1
N
200 100
Q. 240 Approx. 80 180
2-¢6 mounting 10
hole
e
Cooling
fan
exhaust
3 Ifi 0
wv
(=2}
o
©
™
v
wv
175.5 Intake
178.5
pu ©
©
~ re}
y

[Unit: mm]
Tol M)
TE1
( TE3
TE2-1 /
TE2-2
9
<
< N
N -~
wn n
< <
& &
’\i
<

22

223.5

236

256 22

Mass: 25.0 [kg]
Mounting screw
Screw size: M5
Tightening torque: 3.24 [Nem]



7. DIMENSIONS

7.1.4 MR-CV55K4/MR-CV75K4

00
s
LSS e
DDDUDUDHUDUDDDDUDDDDDDD L

o

[Uni ]
A

L s

For eyebolts

2 240 200 100
Approx. 80 180
S = 300 | 10 |« Cooling
50 180 60 | 2-¢6 mounting hole 4’]’ BN
1 Tl e o] > M i
E [5)
8| 8 g’zé
] T e ¢
S 6 i,LL_ .L, Intake
178.5
=== =l e
=== =\ °
' [Bim=) ﬂ a0 |8 =im]
Terminal ~
TE2-1 TE2-2 TE1  Screw size: M8
Tightening torque: 6.0 [Nem]
TE2-1 Screw size: M6
Tightening torque: 3.0 [Nem]
TE3 TE2-2 Screw size: M6
Tightening torque: 3.0 [Nem]
TE3 Screw size: M4
TE1 PE Tightening torque: 1.2 [Nem]
PE Screw size: M8
Tightening torque: 6.0 [Nem]
J

[Unit: mm]
Tel Tel)
)
TE1
/ TE3
TE2-1
TE2-2
< <
N N
v
{E 2
S [ ] NE
n! X+
[@ [T ToT N
22

& \E
26

124 52

223.5

236

256 22

Mass: 25.0 [kg]
Mounting screw
Screw size: M5
Tightening torque: 3.24 [Nem]



[Unit: mm]

Mass: 22 [kg]

Tightening torque: 5.49 [Nem]

Mounting screw
Screw size: M6

Tightening torque: 1.2 [Nem]
Tightening torque: 12.0 [Nem]

Tightening torque: 3.0 [Nem]
Screw size: M10

Tightening torque: 12.0 [Nem]
Tightening torque: 12.0 [Nem]
Tightening torque: 3.0 [Nem]
Screw size: M4

TE1-2 Screw size: M10
TE2-1 Screw size: M6
TE2-2 Screw size: M6

TE3

TE1-1 Screw size: M10
PE

Terminal

TE2-2
TE1-2 PE

7.2 MR-CR55K(4) Resistance regeneration converter unit

7. DIMENSIONS

PE TE1-1

4 ,
9'86 m mi mE i E m 8
— n
© @ J m
fa) | = & ~
4+ 8 m |
] B %‘ m
2 B~
I I o
& | § v
B g flv I s
m 65
144 R 74%
mu w — M Q
8 5.8 o I | 8
- 083 i E
— — «
) L\ﬂ
™
N
g 8 g g
139 v - =
2
o
B S61 )
2
s &
8228258222222 4 1 4
B i A toomd T
= ==l
m ; AL
e T |y ‘ ==p |
L
€L 8 o oL £l
G'29l

[@]L1]L2]Ls] c [P2lP1] @]

TE2-1




7. DIMENSIONS

7.3 Drive unit
7.3.1 MR-J4-DU_B_(-RJ)

POINT

@Only MR-J4-DU_B_-RJ is shown for dimensions. MR-J4-DU_B_ does not have
CN2L connector. The dimensions of MR-J4-DU_B_ are the same as those of
MR-J4-DU_B_-RJ except CN2L connector.

(1) MR-J4-DU900B(4)(-RJ)/MR-J4-DU11KB(4)(-RJ)

[Unit: mm]
150 200 100
2-¢6 mounting hole Approx. 80 180 Cooling fan
Approx. 28 4*10 ¢exhaugt
=0 I i
3
- TE2
Rating plate
TE3
3
" 3
i
g Z
3
— v i
Y i i
Intake
LL With MR-BATBV1SET 1755
=) 1785
a =
S =
|  — % — =
I —
g o o f
[
© | — 1
S 1 oag
=  — Y — .
- C I 0Qag 5
Y E— - -~
 S— —
| o o
eI D0k
OrpcC30e
Mass: 9.9 [kq]
Terminal ~ Mounting screw
Screw size: M5
TE2 TE1 Screw size: M8 Tightening torque: 3.24 [Nem]
Tightening torque: 6.0 [Nem]
TE2 Screw size: M6
TE3 Tightening torque: 3.0 [Nem]
TE3 Screw size: M4
L1 Tightening torque: 1.2 [N+m]
121 PE Screw size: M8
PE TE1 PE Tightening torque: 6.0 [Nem]




7. DIMENSIONS

(2) MR-J4-DU15KB(4)(-RJ)/MR-J4-DU22KB(4)(-RJ)

© lel T

200 100
Approx. 80 180
2-¢6 mounting hole Approx. 28 10, %?]oling
exhaust
Il )
l
Rating plate -
8
8
A T i || 0
= —olles Blle With MR-BAT6V1SET 1755 Intake
178.5 |
e e e e
o BEEEEE= Y @
(o2} S S—— ) S— S— S— S— :
© o | s | o | — | — | —| ®
e s e s A
= ‘:'ﬂg == D‘:'ﬂ =
Terminal N
TE2 TE1 Screw size: M8
Tightening torque: 6.0 [Nem]
TE2 Screw size: M6
TE3 Tightening torque: 3.0 [Nem]
TE3 Screw size: M4
L1 Tightening torque: 1.2 [N+m]
21 PE Screw size: M8
TE1 PEPE Tightening torque: 6.0 [Nem]

[Unit: mm]

124.5

224.5

Mass: 15.2 [kg]

Mounting screw
Screw size: M5
Tightening torque: 3.24 [Nem]



7. DIMENSIONS

(3) MR-J4-DU30KB(-RJ)/MR-J4-DU37KB(-RJ)/MR-J4-DU45KB4(-RJ)/MR-J4-DU55KB4(-RJ)

[Unit: mm]

©
S
For eyebolts
e ey
oL i i
fesiie sttt e et e
it R R AR i
sstas sty o
B i
B R
45 210
300
200 100
20 260 20 Approx. 80 50 :
° 2-¢7 mounting hole ‘Approx. 28 g‘r’f’"”g
i exhaust
Tk 51 I
i 1
: nog
d 0 Junsual
[ i
il
8
L - wn
: N
- N N
| t 2l | o) cls | @
1 e ® Nl s 5, H ﬂ%
of L7 With MR-BAT6V1SET 10,1+ intake 225 |22 TET
- 175.5 32 28 |31 155
= 178.5 118 62
8
= %
|} S | S | S— | S— | — | S— - 0
- 0 e e s e e s B P
3 e e e e e e B -
-~ | S | S— ) S— S— S— | E— -
| e e e e e
LM |
Mass: 21 [kg]
Terminal Mounting screw
Screw size: M6
) Tightening torque: 5.49 [Nem]
TE2-1 TE2-2 TE1  Screw size: M10
Tightening torque: 12.0 [Nem]
TE2-1 Screw size: M6
Tightening torque: 3.0 [N°m]
TE2-2 Screw size: M6
Tightening torque: 3.0 [Nem]
TE3 Screw size: M4
Tightening torque: 1.2 [Nem]
PE Screw size: M10
Tightening torque: 12.0 [Nem]




7. DIMENSIONS

(4) MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ)

™
~
«, For eyebolts
30 180
240 200 100
60, 120 60, , o N Approx. 80 180 o
= o mountint ole ooling
= ‘ _ <70 mounting hole Approx. 28 10_ |
’ exhaust
o — & /ol |
‘ a o
H
H I,
w
[ ] ’ ®
:
o| o !
RS ol
v
© o
u L
Ll i}
With MR-BAT6V1SET 175.5 Intake
1785
—
—
| S | S— S | S— | — %5}
w0 s s | s | s | s | s
N | IS S— | S— S— | E— — E
wn | IS E— — | — —
-~ S S— | E— S— ) E— — -
| S | S— S | S— | —
S S S—  S— | E— E—
12—
Terminal
TE2 TE3 TE1 Screw size: M8
Tightening torque: 6.0 [N+m]
TE2 Screw size: M6
PE TE1 Tightening torque: 3.0 [N-m]
TE3 Screw size: M4

PE

Tightening torque: 1.2 [Nem]
Screw size: M8
Tightening torque: 6.0 [Nem]

24

[Unit: mm]

124.5

Mass: 16 [kg]

Mounting screw
Screw size: M5
Tightening torque: 3.24 [Nem]




7. DIMENSIONS

7.3.2 MR-J4-DU_A_(-RJ)

POINT

@®Only MR-J4-DU_A_ -RJ is shown for dimensions. MR-J4-DU_A_does not have
CN2L connector. The dimensions of MR-J4-DU_A are the same as those of MR-

J4-DU_A_-RJ except CN2L connector.

(1) MR-J4-DU30KA(-RJ)/MR-J4-DU37KA(-RJ)/MR-J4-DU45KA4(-RJ)/MR-J4-DU55KA4(-RJ)

o o
For eyebolts
O SYEDOTS
5 ; o
© BRI
B
4 210
300 200 100
20, . 260 20 Approx. 80 180 Cooling
e ’— 7 mounting hole Approx. 28 fei(%aust
/7
& C) g 1 I i}
, 11|
_ ﬂ I , e
— 1 N G Il i
]
e v
23 B 1) f=
2|z 1
8
v 3 o
10
e Sl With MR-BAT6V1SET 1755 < Intake
B e 178.5
: =
} 8= B=5= I
s | s s | s— S— S_—
NN == === R
g | E======2 | ¢
WE%%%%%%%M
- Terminal
TE2-1 TE2-2 TE1  Screw size: M10
Tightening torque: 12.0 [Nem]
TE2-1 Screw size: M6
TE3 Tightening torque: 3.0 [Nem]
11 TE2-2 Screw size: M6
Tightening torque: 3.0 [N°m]
TE1 TE3 Screw size: M4
Tightening torque: 1.2 [Nem]
.. PE Screw size: M10
Tightening torque: 12.0 [Nem]

7-10

TE2-1

[Unit: mm]
[&e T} @@
@
H i
H 1
Bl TE2-2
TE3

24

PE ||
0
§ Vaxp v/ ~
- gl g?l It o

~ X

22.5 |22 TE1

32 28 |31 15.5

118 62
Mass: 21 [kg]

Mounting screw
Screw size: M6
Tightening torque: 5.49 [Nem]
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(2) MR-J4-DU30KA4(-RJ)/MR-J4-DU37KA4(-RJ)

For eyebolts

r 2 BReRe 000000gog H
> e
~ ocboo AR AR AR v
ol |
R AR B AR A
R AN B o
100000000000000000000000000008 10000¢
R R RS AR
A AR A AR o oo
I000DO0CC0000M00000000000a00
30 180
200 100
Approx. 80 180 ]
: Coolin
- 2-p6 mounting hole Approx. 28 10| fan 9
= | exhaust
I t
1
8 %%% HEHA
u
oo [
| ©
o™
n
wn
u ‘_ L P
y e © o I
o .8 With MR-BAT6V1SET 175.5 Intake
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Terminal
TE2 TE3 TE1 Screw size: M8
Tightening torque: 6.0 [Nem]
TE2 Screw size: M6
PE TE Tightening torque: 3.0 [Nem]
TE3 Screw size: M4
Ujviw Tightening torque: 1.2 [Nem]
PE Screw size: M8
Tightening torque: 6.0 [N*m]
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[Unit: mm]
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PE /| TE1

225 22
38 28
105.5 28
143 56

Mounting screw
Screw size: M5

92

Mass: 16 [kg]

Tightening torque: 3.24 [Nem]
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8. OPTIONS AND PERIPHERAL EQUIPMENT

@Before connecting any option or peripheral equipment, turn off the power and wait
for 20 minutes or more until the charge lamp turns off. Then, confirm that the

AWARN|NG voltage between L+ and L- is safe with a voltage tester and others. Otherwise, an

electric shock may occur. In addition, always confirm whether the charge lamp is
off or not from the front of the converter unit.

/\CAUTION

@ Use the specified peripheral equipment and options to prevent a malfunction or a
fire.

POINT

@®We recommend using HIV wires to wire the converter units, drive units, options,
and peripheral equipment. Therefore, the recommended wire sizes may different
from those of the used wires for the previous converter units, drive units and
others.

The following items are the same as those of MR-J4-_(-RJ). For details of the items, refer to each
chapter/section of the detailed explanation field. "MR-J4-_B_" means "MR-J4-_B_(-RJ) Servo Amplifier
Instruction Manual". "MR-J4-_A " means "MR-J4- A (-RJ) Servo Amplifier Instruction Manual".

Model ltem Detailed explanation
Junction terminal block PS7TDW-20V14B-F MR-J4-_B_ section 11.6
(recommended)
MR-J4-DU_B_(-RJ) MR Configurator2 MR-J4-_B_ section 11.7
Battery MR-J4-_B_ section 11.8
Relay (recommended) MR-J4-_B_ section 11.13
Junction terminal block MR-TB50 MR-J4-_A_ section 11.6
MR-J4-DU_A_(-RJ) MR Configurator2 MR-J4-_A_ section 11.7
- - Battery MR-J4-_A_section 11.8
Relay (recommended) MR-J4-_A_ section 11.13
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8.1 Cable/connector sets

POINT

@ Refer to section 8.13 for the bus bars.

8.1.1 Combinations of cable/connector sets

Parts other than the following cable/connector sets are the same as those of MR-J4-_(-RJ). When you use
MR-J4-DU_A (-RJ), refer to section 11.1 of "MR-J4-_ A (-RJ) Servo Amplifier Instruction Manual". When you
use MR-J4-DU_B_(-RJ), refer to section 11.1 of "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".

MR-CV_ power regeneration

converter unit Drive unit
CN4
CN24
[ CN40A
6 _ CN23
SH o
MR-CR_ resistance regeneration
converter unit Drive unit
4) CNP1
[j}ﬂ CN1  CN40 CN40A
? X X
3)
No. Product name Model Description Application
1) | Protection MR-CULO6M Connector: 10120-3000PE Connector: PCR-S20FS+

coordination
cable

(Refer to section
9.1.2)

Shell kit: 10320-52F0-008
(3M or equivalent)

Case: PCR-LS20LA1
(Honda Tsushin Kogyo)

[ e

-]

2) | Protection MR-J3CDL05M Connector: 10120-3000PE Connector: PCR-S20FS+
coordination (Refer to section Shell kit: 10320-52F0-008 Case: PCR-LS20LA1
cable 9.1.2) (3M or equivalent) (Honda Tsushin Kogyo)

3) | Connector set MR-J2CN1-A Connector: 10120-3000PE Connector: PCR-S20FS+

(Refer to section
9.1.2)

Shell kit: 10320-52F0-008
(3M or equivalent)

]

Case: PCR-LS20LA1
(Honda Tsushin Kogyo)

(]
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Connector: DK-2100D-08R
Contact: DK-2RECSLP1-100 (DDK) (Note)

No. Product name Model Description Application
4) | Magnetic MR-CR_ side connector Supplied
contactor wiring (Phoenix Contact) [E] with
connector Socket: GFKC 2,5/ 2-STF-7,62 resistance
regeneration
5) | Digital IO MR-CR_ side connector converter
connector (DDK) [I:] unit
Connector: 17JE23090-02(D8A)K11-CG
6) | Magnetic MR-CV__ side connector _ Supplied
contactor wiring Connector: 03JFAT-SAXGSA-L (JST) with power
connector = regeneration
converter
Open tool unit
J-FAT-OT-EXL (JST) %@
7) | Connector set MR-CVCN24S MR-CV_ side connector

Note. The crimping tool (357J-22733) (DDK) is required.
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8.1.2 Protection coordination cable

C C AUT| ON @ Wire protection coordination cables correctly if they are fabricated. Otherwise, it
may cause an unexpected operation.

POINT

unit.

®MR-J3CDLO5M is for the MR-CR _ resistance regeneration converter unit.
MR-J3CDLO5M cannot be used with the MR-CV__ power regeneration converter

(1) Applications of the protection coordination cable

The cable is used to connect a converter unit to a drive unit.

Proteptlon Length [m] Usable converter unit Feature
coordination cable
MR-CULO6M 0.6 MR-CV_/MR-CR_ With ferrite core
MR-J3CDLO5M 0.5 MR-CR_

(2) Internal wiring diagram

10120-3000PE (Connector)
10320-52F0-008 (Shell kit)

Converter unit side

9
19
10
20

7
17

8
18

5
15

6
16

3
13
4
14

1
11

2
12

Plate

PCR-S20FS + (Connector)

1
11
2
12
3
13
4
14
5
15
6
16
7
17
8
18
9
19
10
20

1 Plate

ACD2
ACD2*
ACD3
ACD3*
PAL
PAL*
ACD1
ACD1*
LG

LG
GOF  Drive unit side
GOF*
PMC
PMC*
PSD
PSD*
LG

LG
PRD
PRD*

SD
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(3) When fabricating a cable

Prepare MR-J2CN1-A connector set, the recommended wires, and ferrite cores (only for MR-CULO6M),
and fabricate the cable according to the wiring diagram in (1) in this section.

Core Characteristics of one core  |(Note 2)
|
Model Length| & [Number| . Conductor| (Note 1) Cable Wire model Ferrite core
[m] [mm?] of cores Wiresimmi] resistance| Insulator | OD
[Q/km] |OD d [mm]| [mm]
MR-CULOGM 06 20 22201 tJbII_aZCﬁf?G AWG#28 10pair (Z_IEZDA};F)1518-073O-BK
0.08 (10 | 7/0.127 0.38 6.1
. | i
MR-J3CDLO5M 05 pairs) ess UL 20276 AWG#28 10pair
(cream)

Note 1. The following shows the detail of d.
d

=

Conductor Insulator
2. Standard OD. Maximum OD is about 10% greater.

When fabricating a cable equivalent to MR-CULO6M, attach the ferrite cores as follows.

[Unit: mm]
600

Cable ties

'E VONOH Fl

(@ @‘

<+— Converter unit side Drive unit side —»
Ferrite core ZCAT1518-0730-BK (TDK)

Ferrite core ZCAT1518-0730-BK (TDK)
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8.2 Regenerative option

may cause a fire.

@®Do not use the resistance regeneration converter unit and drive unit with the
&CAUTlON regenerative options other than the combinations specified below. Otherwise, it

POINT

converter unit.

@®MR-RB_ regenerative option is for the MR-CR_ resistance regeneration
converter unit. MR-RB__ cannot be used with the MR-CV_ power regeneration

8.2.1 Combination and regenerative power

The regenerative power values in the table are the regenerative power of the resistor and are not the rated

power.

Resistance
regeneration
converter unit

Regenerative power [W]

Drive unit

MR-RB139
(13Q)

(Note 1)
Three MR-RB137
(1.3 Q) in parallel

MR-RB137-4
(4 Q)

(Note 2)
Three MR-RB13V-4
(4 Q) in parallel

MR-CR55K

MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ)
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ)

1300

3900

MR-CR55K4

MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ)
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ)
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ)

1300

3900

Note 1. The resultant resistance of three options is 1.3 Q.
2. The resultant resistance of three options is 4 Q.
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8.2.2 Selection of regenerative option

A regenerative option for a horizontal axis can be selected with the rough calculation shown in this section.
To select a regenerative option precisely, use the capacity selection software.

(1) Rotary servo motor

(a) Regenerative energy calculation

Servo motor

\

Ps: Ball screw lead

Lg: Ball screw length
Dg: Ball screw diameter
W._: Moving part mass

J: Friction coefficient

: Pi constant

g —
a o
RN W, N
N X
Moving part
V: Feed speed of moving part [mm/min]
N: Servo motor speed (N = V/AS) [r/min]
AS: Travel distance per servo motor [mm/rev]
revolution (AS = Pg)
[mm]
[mm]
[mm]
[ka]
Fc: Load antidrag setting [N]
T.: Load torque converted into equivalent [Nem]
value on servo motor shaft [Nem]

n: Drive system efficiency

Ju: Load moment of inertia converted into [kgecm?]
equivalent value on servo motor shaft

Jum: Moment of inertia of the servo motor [kgecm?]
g: Gravitational acceleration [m/s?]

Feed speed of moving part

\Y

A

1)

2)

Forward
rotation

Reverse
rotation
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Formulas for calculating torque and energy in operation

Regenerative | Torque applied to servo motor [Nem]
power (Note 1, 2) Energy E [J]
_ (JUn+Ju) N 1 _ 0.1047
1) Ti= T 955.10° o +TL Ei= ) N e Tq * tpsat
2) To=TL E2=0.1047 * N+ T2t
_-(Jentdm) N 1 _ 0.1047
3) T3= T 955.10° 7tpsd1 +TL 3575 N ¢ T3 ¢ tosat
4), 8) T4, Ts=0 E4, Es = 0 (No regeneration)
_ (YUn+Jw) N 1 _ 0.1047
8 T 055410 Tt o=y tNeTortbea
6) Te=TL Es=0.1047 * N+ Ts* t3
_-(ientdm) N 1 _ 0.1047
7) 7277085108 tew T Br=my  tNoTr b

Note 1. Load torque converted into equivalent value on servo motor shaft T. can be calculated

with the following expression.

To={(Fc + (u x WL x g)) x AS}/(2000 * 11 x n)
2. Load moment of inertia converted into equivalent value on servo motor shaft J. can be

calculated with the following expression.
Ju=Jdu+ e+ s

Ju1 is the load moment of inertia of the moving part, Ji2 is the load moment of inertia of
the ball screw, and Jus is the load moment of inertia of the coupling. Ju1 and Ji2 can be

calculated with the following expressions.
Ju1 = WL x (AS/(20 x ))?
Jiz = {(1r x 0.0078 x (Ls/10))/32} x (De/10)*

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative

energies.
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(2) Regenerative loss of servo motor and drive unit
The following table lists the efficiencies and other data of the servo motor and drive unit in the
regenerative mode.

Resistance
regeneration Drive unit
converter unit

Inverse Capacitor
efficiency [%] | charging [J]

MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ)
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ)
MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ)
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ)
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ)

MR-CR55K

90 450

MR-CR55K4

Inverse efficiency (nm): Efficiency including some efficiencies of the servo motor and drive unit when
rated (regenerative) torque is generated at rated speed. Efficiency varies with
the speed and generated torque. Since the characteristics of the electrolytic
capacitor change with time, allow for approximately 10% higher inverse
efficiency.

Capacitor charging (Ec): Energy charged into the electrolytic capacitor in the resistance regeneration

converter unit

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies
by the inverse efficiency to calculate the energy consumed by the regenerative option.

ER[J] = nm*Es - Ec

Calculate the power consumption of the regenerative option on the basis of one-cycle operation
period ff [s] to select the necessary regenerative option.

PR [W] = ER/f

8.2.3 Parameter setting

POINT
@ The regenerative option cannot be connected to the drive unit. Always set [Pr.
PAO02] of the drive unitto " 0 0" (the regenerative option is not used).

Set [Pr. PAO1] of the resistance regeneration converter unit according to the option to be used.
[Pr. PAO1]

_|: Regenerative option selection
00: Regenerative option is not used.
01: MR-RB139
02: MR-RB137 (3 pcs.)
13: MR-RB137-4
14: MR-RB13V-4 (3 pcs.)

8-9
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8.2.4 Connection of regenerative option

POINT

@For the wire sizes used for wiring, refer to section 8.4.

The regenerative option generates heat of 100 °C higher than the ambient temperature. Fully consider heat
dissipation, installation position, wires used, etc. before installing the option. For wiring, use flame-resistant
wires or make the wires flame-resistant and keep them away from the regenerative option. The G3 and G4
terminals act as a thermal protector. Between G3 and G4 is opened when the regenerative option overheats

abnormally.

Always use twisted cables of max. 5 m length for connection with the resistance regeneration converter unit.

(1) Cooling fan

Always supply the following power to a cooling fan.

50 Hz/60 Hz

Iltem 200 V class 400 V class
Model MR-RB137/MR-RB139 MR-RB137-4/MR-RB13V-4
1-phase 198 V AC to 242 V AC, | 1-phase 380 V AC to 480 V AC,
Voltage/Frequency

50 Hz/60 Hz

Power consumption

20 (50 Hz)/18 (60 Hz)

20 (50 Hz)/18 (60 Hz)

W]

(2) MR-RB139/MR-RB137-4

Resistance regeneration

Power factor -
converter unit

improving
DC reactor
(optional)

a
P10 -—

5morless

_ v
(Note 2)

G3 G4
Regenerative
option

Cooling fan

(Note 4)
R1 S1
]

(Note 3)
Power

supply

Note 1.
2. G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA
3. For specifications of cooling fan power supply, refer to (1) in this section.
4. For MR-RB137-4, "R1" is "R400" and "S1" is "S400".

When using the power factor improving DC reactor, remove the short bar across P1 and P2.

8- 10
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(3) MR-RB137/MR-RB13V-4

POINT

@ Three of MR-RB137 or MR-RB13V-4 are required per resistance regeneration
converter unit. Please purchase three of MR-RB137 or MR-RB13V-4.

Resistance regeneration

Power factor -
converter unit

improving
DC reactor
(optional)
b pro
24VDC | | l:>1(Note 1)
S ot P20 -—>0 P2
L _—__4
C

5morless

Regenerative
option
Cooling fan

(Note 4)
R1  S1
) ®,

Regenerative
option

Cooling fan

(Note 4)
R1 1

Cooling fan

(Note 4)
R1  S1
0 Q

\_J

(Note 3)
Power

supply

Note 1. When using the power factor improving DC reactor, remove the short bar across

P1 and P2.

2. G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA

3. For specifications of cooling fan power supply, refer to (1) in this section.

4. For MR-RB13V-4, "R1" is "R400" and "S1" is "S400".

8- 11
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8.2.5 Dimensions

2-¢10 mounting hole

10

®

ffffffff

TET

®®|0||9]||0||®
Rl _S1 @ @& C P
®|®||0||0||®||e

®
480
500

10

15

A

15

,,,,,,,,

R

L

4
N\ /7S
DI
XY

&
I c— X c— cm—

Note 1. One cooling fan for MR-RB137-4/MR-RB13V-4.
2. For MR-RB137-4/MR-RB13V-4, "R1" is "R400" and "S1" is "S400".

Cooling fan (Note 1
"9 ( ). Terminal block signal layout

30

427

43

sy

COCOHCOHOHCOHOHCOHOCHCHCHOHCCOHCDHCD
COCOHCOHOCOCOHOCOHOHCOCOCOHOHCHCD
C HC HCHC HDCHC HC_HC HC—HC—HCD
COHOCOHOHCOHOHCOHCHCHCHCHCHCDHCTD
COCOHOHCOHOCOHOCOHCHCOHOCHOHCHOHCHCTD
C HC HCHC HDCHC_ HDC_HC  HC—HC—HCD
COHOCOHOHCOHCOHCHCHCHCHCHCHCTD
COCOHOHCOCOHOHOCOHCHCOHCHOHCHCHCTD
C OHOCHCHDC  HDCHC HCHC HC—HC—HC™>
COHOCOHCHCHDCHhCHCHCCHDCHCDHC™
COCHOHCHOHOCHOCHCHCHOCHOCHCHOCD
COCOHOHCOHOC HODCHOCHCHCHOHCHCHTC
COHOCOHCHCHDCHhCHCHCHDCHCDHC>D
COCHOHCOHOCHOCHCHCHCHOCHCHCD
C OHOC HCHCHC  HC HDC_ HDC HC—HC—HC—>

,,,,,,,,,,,,,,,,,,,,,,,,,,

CoOCHOHC HC HC HC HC HC HOHC HOHC DO C—D

197

[Unit: mm]

ﬁ Intake

2.3

15

215

Mass

Regenerative option
9 P [kg]

MR-RB139/MR-RB137-4 10

MR-RB137/MR-RB13V-4 11

TE1
R1 | $1

(Note 2)|(Note 2)

G4|G3|C | P

Mounting screw: M5
Tightening torque: 2.0 [Nem]

- Mounting screw

Screw size: M8
Tightening torque: 13.2 [Nem]
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8.3 External dynamic brake

/\CAUTION

@Use an external dynamic brake for this drive unit. Failure to do so will cause an
accident because the servo motor does not stop immediately but coasts at an
alarm occurrence for which the servo motor does not decelerate to stop. Ensure
the safety in the entire equipment. For alarms for which the servo motor does not
decelerate to stop, refer to chapter 6.

@ The external dynamic brake cannot be used for compliance with SEMI-F47
standard. Do not assign DB. Doing so will cause the drive unit to become servo-
off when an instantaneous power failure occurs.

POINT

@For drive units, EM2 has the same function as EM1 in the torque control mode.

@ Configure a sequence which switches off the magnetic contactor of the external
dynamic brake after (or as soon as) SON (Servo-on) has been turned off at a
power failure or a malfunction.

@For the external braking time taken when the dynamic brake is operated, refer to
section 5.4.2.

@ The external dynamic brake is rated for a short duration. Do not use it very
frequently.

@®When the 400 V class external dynamic brake is used, the power supply voltage
is restricted to 1-phase 380 V AC to 463 V AC (50 Hz/60 Hz).

@ The specifications of the input power supply for external dynamic brake used for
drive units of 30 kW or more are the same as those of the converter unit control
circuit power supply.

@®When an alarm, [AL. E6 Servo forced stop warning], or [AL. E7 Controller forced
stop warning] occurs, or the power is turned off, the external dynamic brake will
operate. Do not use external dynamic brake to stop in a normal operation as it is
the function to stop in emergency.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the external dynamic brake is 1000
times while the machine decelerates from the rated speed to a stop once in 10
minutes.

@Be sure to enable EM1 (Forced stop 1) after servo motor stops when using EM1
frequently in other than emergency.

8- 13
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8.3.1 Selection of external dynamic brake

The external dynamic brake is designed to bring the servo motor to a sudden stop when a power failure
occurs or the protective circuit is activated. For MR-J4-DU_A_(-RJ) drive unit, assign DB to any of CN1-22 to
CN1-25, CN1-49, CN1-13 and CN1-14 pins in [Pr. PD23] to [Pr. PD26], [Pr. PD28] and [Pr. PD47]. For MR-
J4-DU_B_(-RJ) drive unit, assign DB to any of CN3-9, CN3-13, and CN3-15 pins in [Pr. PD07] to [Pr. PD09].

) Molded-case circuit breaker Fuse (Class T) Fuse (Class K5)
Drive unit External dynamic Frame, rated | Voltage AC Voltage AC Voltage AC
brake ’
current V] Current [A] V] Current [A] V]
DBU-7K-R6
MR-J4-DU900B(-RJ) DBU-11K (Note 1)
MR-J4-DU11KB(-RJ) DBU-11K
MR-J4-DU15KB(-RJ) DBU-15K
MR-J4-DU22KB(-RJ) DBU-22K-R1 30 Aframe 5 A 240 1 300 1 250
MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ) DBU-37K-R1
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ)
DBU-7K-4-2R0
MR-J4-DU900B4(-RJ) DBU-11K-4 (Note 2)
MR-J4-DU11KB4(-RJ) DBU-11K-4
MR-J4-DU15KB4(-RJ)
MR-J4-DU22KB4(-RJ) DBU-22K-4
MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ) 30 Aframe 5 A 480 1 600 1 600
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ)
DBU-55K-4-R5
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ)

Note 1. When HG-JR801 or HG-JR903 is used.
2. When HG-JR8014 or HG-JR9034 is used.

8.3.2 Connection example

(1) For MR-CV_ power regeneration converter unit
Use the following wires to connect the dynamic brake.

External dynamic brake Wire [mm?] (Note)
UNIW Except U/V/W
DBU-7K-R6 3.5 (AWG 12)
DBU-11K
DBU-15K 5.5 (AWG 10)
DBU-22K-R1
DBU-37K-R1 14 (AWG 6) 2 (AWG 14)
DBU-7K-4-2R0 3.5 (AWG 12)
DBU-11K-4
DBU-22K-4 5.5 (AWG 10)
DBU-55K-4-R5 14 (AWG 6)

Note. Selection conditions of wire size are as follows.
Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: Single wire set in midair

8- 14
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(Note 4)
Power

supply

Note 1.

10.

Drive unit
malfunction Emergency stop Operation ready
RAT switeh OFF/ON
e "
®;
I -
Power regeneration
(Note 2)1 | converter unit Drive unit 1
MCT Servo motor
MC2
U
AC reactor (Note 5) y
MccB L1, ~-~-L12 MC )
ST 122 7 L
| T YL ‘ |
| [ (311 132
,,,,, ‘ ‘
|
(Note 8, 9) ; R b :
— L1 HNote 3| DB b |
| | L, |
- ]:L21 1 L= |
| 10 |pbicom |
I 24V DC |
|
5 |DICOM !
| — |
i| 3 |pocom !
| [
(Note 8, 9) | 20 [Em2Hg— ——))
T L1, ;" (Note 6) |
‘ : ' Plate| SD Main circuit |
= Lt — —J power supply |
(Note 8)

RA3

Dynamic brake interlock

External dynamic brake

Terminals 13 and 14 are normally open contact outputs. If the dynamic brake is seized, terminals 13 and 14 will open.
Therefore, configure an external sequence to prevent servo-on.

. Step-down transformer is required when coil voltage of the magnetic contactor is 200 V class, and the power regeneration

converter unit and the drive unit are 400 V class.

. Assign DB (Dynamic brake interlock) with the parameter.
. For the power supply specifications, refer to section 1.4.
. A bus voltage may drop, depending on the main circuit voltage and operation pattern, causing a dynamic brake deceleration

during a forced stop deceleration. When dynamic brake deceleration is not required, delay the time to turn off the magnetic
contactor.

. Turn off EM2 when the main power circuit power supply is off.
. The wiring is for MR-J4-DU_B_(-RJ).
. Install an overcurrent protection device (molded-case circuit breaker, fuse, or others) to protect the branch circuit. (Refer to

section 8.5 and section 8.3.1.)

. The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the

selection of the overcurrent protection device.

The power supply voltage of the inside magnet contactor for 400 V class external dynamic brake DBU-7K-4-2R0, DBU-11K-4,
and DBU-22K-4 is restricted to 1-phase 380 V AC to 463 V AC (50 Hz/60 Hz). When these external dynamic brakes are used,
use them within the range of the power supply.

8- 15
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(2) MR-CR_ resistance regeneration converter unit
Use the following wires to connect the dynamic brake.

Wire [mm?] (Note)
Except U/V/W U/NIW

Dynamic brake

DBU-37K-R1
DBU-55K-4-R5

14 (AWG 6) | 2 (AWG 14)

Note. Selection conditions of wire size are as follows.
Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: Single wire set in midair

7(Note 6)_‘_

‘rij‘ L11,
N ! |Plate| SD Main circuit
J(Nc;{é 8, 10) L21 L— power supply |

Resistance
regeneration
Drive unit converter unit Emergency sto
malfunction malfunction sgwitcr); pOperation ready
RA1 RA2 e OFF/ON
@,
I -
o Resistance regeneration ) )
(Note 2) r 1 converter unit Drive unit
MCH @Servo motor
MC2
U
(Note 5)

MCCB MC WV
(Note 4) ; L (w
Power ——X | _| —>
supply | 24V DC (Note7)| ————__——_—______ -

L3 5 |pocom | CN3 S !
L11 |

6 |DiIcOM = ! 15 | ALM RA1 :

L21 1 : (Note 3 :

2 |AM ' [M%5°| pB o

7 |EM1 1| 10 |picom ~ !

| 24V DC |

9 |pocom | 5 |picom |—| !

| — |

'l 3 |pocom S !

| b |

1l 20 |EM2 !

|

|

|

rli RA3

Dynamic brake
interlock

External dynamic brake
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Note 1.

10.

Terminals 13 and 14 are normally open contact outputs. If the dynamic brake is seized, terminals 13 and 14 will open.
Therefore, configure an external sequence to prevent servo-on.

. Step-down transformer is required when coil voltage of the magnetic contactor is 200 V class, and the resistance regeneration

converter unit and the drive unit are 400 V class.

. Assign DB (Dynamic brake interlock) with the parameter.
. For the power supply specifications, refer to section 1.4.
. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop

deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

. Turn off EM2 when the main power circuit power supply is off.
. The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-

J4-_(-RJ). Refer to each servo amplifier instruction manual.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section 8.5

and section 8.3.1.)

. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB. Doing so will cause

the drive unit to become servo-off when an instantaneous power failure occurs.
The control circuit power supply (L11/L21) can be connected by passing wiring. Refer to section 6.8 for the wire size and the
selection of the overcurrent protection device.
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8.3.3 Timing chart

Coasting

Servo motor speed Dynamic brake

|
|
l
Present . 1
Alarm : :
Absent ! | |
1 | |
ON l l
Base circuit ! !
OFF
|
ON z l
|
|

| |

| |

DB (Dynamic ; !
brake interlock) OFF | w
| | |

Disabled ‘ ‘ ‘

Dynamic brake | Na
Enabled — | -
|
Short ‘
Emergency stop
switch Open

a. Timing chart at alarm occurrence b. Timing chart at Emergency stop switch enabled

Coasting
Dynamic brake

Electro magnetic
brake interlock

Servo motor speed

(Note 1) 7ms

ON — L e
Base circuit I
OFF | |
10 ms! \ ‘

MBR ON 4:—‘
Electromagnetic
( ooy OFF (Valid) (Note 2) !

brake interlock I s —u )
’ Bmsooomsl " Elets megnete

‘ delay time

N |
ALM (Malfunction) © [

OFF |
ON ‘

Main circuit
Control circuit ~ Power

OFF 3 ;

|

DB (Dynamic ON l
brake interlock) !

OFF

Disabled
Enabled

Dynamic brake

Note 1. When powering off, DB will be turned off, and the base circuit is turned off earlier
than usual before an output shortage occurs.
(only when DB is assigned as an output signal)
2. Variable according to the operation status.

c. Timing chart when both of the main and control circuit power supply are off
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8.3.4 Dimensions

(1) DBU-7K-R6/DBU-11K/DBU-15K/DBU-22K-R1

[Unit: mm]
5 L
4>H<i
: : A
q f I
A wio E
ALE :
A TRING o < c
Al :
d
| = I
A
w G %1 23
F
yanr}
g
NN,
Terminal block
TE1 TE2
&) a|b |13]14 ulvi|w
Screw: M3.5 Screw: M4
Tightening torque: 0.8 [Nem] Tightening torque: 1.2 [Nem]
. Mass
External dynamic brake A B C D E F G kgl
DBU-7K-R6
DBU-11K 200 190 140 20 5 170 | 163.5 2
DBU-15K
DBU-22K-R1 250 | 238 150 25 6 235 | 228 6
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(2) DBU-7K-4-2R0/DBU-11K-4/DBU-22K-4

2-¢7 mounting hole

260
280

178.5

179.5

Terminal block
TE1

D a

b |13

14

Screw: M3.5

Tightening torque: 0.8 [Nem]

[Unit: mm]

N I TR
Q000

A 7 2.3
195 15
210

Mass: 6.7 [kg]
TE2
U Vv W
Screw: M4

Tightening torque: 1.2 [Nem]
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(3) DBU-37K-R1/DBU-55K-4-R5

/2-(p10 mounting hole = [Unit: mm]
& = j
J0000000000000000
J0000010000000000
00000000000000000
|| | dooonoooonoouoong
5 8 & | 000000000000000003
J0000000000000000
0000000000000
J0000000000000000
o J0000000B00000007
fir ® 1
f_ﬂEUEUEE% External dynamic brake I\/[Ifgs]s

= Terminal block

Screw size: M5
Tightening torque: 2.0 [Nem]
TE2
EINEIR IR

Screw size: M3.5
Tightening torque: 0.8 [Nem]

* Mounting screw

Screw size: M8
Tightening torque: 13.2 [Nem]
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8.4 Selection example of wires

POINT

@ To comply with the IEC/EN/UL/CSA standard, use the wires shown in section
10.2 for wiring. To comply with other standards, use a wire that is complied with
each standard.

@ Selection conditions of wire size are as follows.

Construction condition: Single wire set in midair
Wire length: 50 m or less

8.4.1 Connection of converter unit and drive unit

The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

4) Converter unit Drive unit  4) Motor power supply lead  Servo motor
Power factor U " “
improving Lo
DC reactor V O——
| |
3) Regenerative option lead R Wo——
| |
Regenerative option B © S T
| | -
[
—0C
1) Main circuit power Encoder cable
Power supply supply lead ~ |: Encoder
/-\/>
L11
L21

- - 2) Control circuit power
supply lead
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(1) Example of selecting the wire sizes

Use the 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire) for wiring. The following

shows the wire size selection example.

) . ) Wire [mm?] (Note 1, 3)
Converter unit Drive unit ) 2) 3) 2
(Note 2) (Note 2) L1/L2IL3 @ L11/L21 P2/C P1/P2 @

MR-CV11K 8 (AWG 8): h

MR-CV18K 22 (AWG 4): q

MR-CV30K 38 (AWG 2): n

MR-CV37K 60 (AWG 2/0): j

MR-CV45K 60 (AWG 2/0): j

MR-CV55K 80 (AWG 3/0): k

MR-CV11K4 5.5 (AWG 10): |

MR-CV18K4 8 (AWG 8): h

MR-CV30K4 14 (AWG 6):m |1.25t02

MR-CV37K4 22 (AWG 4): e (AWG 16 to 14): g

MR-CV45K4 22 (AWG 4): e (Note 4)

MR-CV55K4 38 (AWG 2): n

MR-CV75K4 60 (AWG 2/0): j

MR.CR55K MR-J4-DU30K_(-RJ) 38 (AWG 2): ¢ 60 (AWG 2/0): d
MR-J4-DU37K_(-RJ) 60 (AWG 2/0): d 60 (AWG 2/0): d
MR-J4-DU30K_4(-RJ) 22 (AWG 4): b 5.5 (AWG 10): a 22(AWG 4): b

MR.CRB5KA MR-J4-DU37K_4(-RJ) 22 (AWG 4): b 38 (AWG 2): ¢
MR-J4-DU45K_4(-RJ) 38 (AWG 2): ¢ 38 (AWG 2): ¢
MR-J4-DU55K_4(-RJ) 38 (AWG 2): ¢ 38 (AWG 2): ¢

Note 1. Alphabets in the table indicate crimping tools. For crimp terminals and applicable tools, refer to (2) in this section.

2. To connect these models to a terminal block, be sure to use the screws that come with the terminal block.

3. Wires are selected based on the highest rated current among combining servo motors.
4. Be sure to use the size of 2 mm? when corresponding to the IEC/EN/UL/CSA standard.
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Wire [mm?] (Note 1, 3)

Drive unit 5) 2)

(Note 2) UN/W/@ L11/L21
MR-J4-DU900B(-RJ) 14 (AWG 6): m
MR-J4-DU11KB(-RJ 14 (AWG 6): m
MR-J4-DU15KB(-RJ 22 (AWG 4): e
MR-J4-DU22KB(-RJ 38 (AWG 2): n

MR-J4-DU30KB(-RJ
MR-J4-DU30KA(-RJ
MR-J4-DU37KB(-RJ
MR-J4-DU37KA(-RJ)
MR-J4-DU900B4(-RJ) 8 (AWG 8): 0

60 (AWG 2/0): d

—_ = = ===

60 (AWG 2/0): d

1.25t0 2
MR-J4-DU11KB4(-RJ) 8 (AWG 8): 0 (AWG 1610 14) g
MR-J4-DU15KB4(-RJ) 8 (AWG 8): 0 (Noto 4) '
MR-J4-DU22KB4(-RJ) 14 (AWG 6): m
MR-J4-DU30KB4(-RJ) _
MR-J4-DU30KA4(-RJ) 22 (ANG 4): e
MR-J4-DU37KB4(-RJ) .
MR-J4-DU37KA4(-RJ) 22 (AWG 4): e
MR-J4-DU45KB4(-RJ) .
MR-J4-DU45KA4(-RJ) 38 (AWG 2):c
MR-J4-DU55KB4(-RJ) 38 (AWG 2): 0

MR-J4-DU55KA4(-RJ)

Note 1. Alphabets in the table indicate crimping tools. For crimp terminals and applicable

tools, refer to in this section.

2. To connect these models to a terminal block, be sure to use the screws that
come with the terminal block.

3. Wires are selected based on the highest rated current among combining servo
motors.

4. Be sure to use the size of 2 mm? when corresponding to the IEC/EN/UL/CSA
standard.
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(2) Selection example of crimp terminals
The following shows the selection example of crimp terminals for terminal blocks of the drive unit and
converter unit when you use wires mentioned in (1) in this section.

Drive unit/converter unit-side crimp terminal
Symbol | Crimp terminal Applicable tool
(Note 2) Body Head Dice Manufacturer
a FVD5.5-10 YNT-1210S
YF-1 DH-123
b FVD22-10 Ea YNE-38 DH113
¢ |Rr3s-10 iET{GO_m TD-124
(Note 1) E 4' YET-60-1 TD-112
YPT-60-21
d R60-10 YF-1 D125
(Note 1) E 4' YET-60-1 TD-113
YF-1 DH-123
e FVD22-8 Ea YNE-38 DH-113
g FVD2-4 YNT-1614
YF-1 DH-121
h FVD8-5 Ea YNE-38 DH111
YPT-60N
j TD-125
- - T
(Noe 1) 60-S8 EF41 YET-60-1 TD-113 I8
YPT-150-1
k 80-10 YF-1 Tb-227
(Note 1) E 4' YET-150-1 TD-214
[ FVD5.5-5 YNT-1210S
YF-1 DH-122
m FVD14-8 Ea YNE-38 DHA12
YF-1 DH-124
n FVD38-8 Ea YNE-38 DH-114
YF-1 DH-121
o FVD8-8 Ea YNE-38 DH111
p FVD5.5-8 YNT-1210S
YPT-60N
9 2255 YF-1 DH-123
(Note 1) E 4' YET-60-1 DH-112

Note 1. Coat the crimping part with an insulation tube.

2. Some crimp terminals may not be mounted.
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8.4.2 Connection of power regeneration converter unit and servo amplifier

POINT

@®When fuse is interposed in the wiring for the DC power supply between the

converter unit and servo amplifier, use the wire whose size enable the protection
coordination of the wire and fuse.

The following shows the wires used for wiring. Use the wires given in this section or equivalent wires.

Power regeneration

converter unit
L+
L-

(1) Wire size

— To the next servo amplifier

Junction DC power
terminals Ieaf 2 Servo amplifier 1 Servo amplifier 2
O P4 DC power lead 2 P4
?T\ P
\ﬂ/ N- N-
Or
| N

DC power lead 1

DC power lead 1

The following table indicates the connection wire sizes of the DC power supply (L+/P4 and L-/N-)

between the MR-CV and servo amplifier. Use the 600 V grade heat-resistant polyvinyl chloride insulated
wire (HIV wire) for wiring.

(a) 200V

(b) 400 V

DC power supply Ie.a.d ! DC power supply lead 2 )
Total of servo amplifier Servo amplifier capacity Wire[mm?]
capacities [kW]
100 W/200 W/400 W/
1.9 or less 600 W/750 W/1 kW 2 (AWG 14)
From over 1.9 to 3.1 2 kW 3.5 (AWG 12)
From over 3.1 t0 5.2 3.5 kW/5 kW 5.5 (AWG 10)
From over 5.2 to 8.0 7 kW 8 (AWG 8)
From over 8.0 to 11.3 11 kW 14 (AWG 6)
From over 11.3 to 15.4 15 kW 22 (AWG 4)
From over 15.4 to 20.1 38 (AWG 2)
From over 20.1 to 26.2 22 kW 50 (AWG 1/0) (Note)
From over 26.2 to 27.5 60 (AWG 2/0) (Note)

Note. 50 mm? and 60 mm? wires cannot be installed to L + / L- of MR-CV_. Connect two
wires whose total cross-sectional area of the conductor is equal to or larger than the
cross-sectional area shown in this table or connect the wires one by one from TE2-1

or TE2-2.

DC power supply lead 1

Total of servo amplifier ggwﬁ)oz\;vniglsi;:flci:)eaacgtj Wire [mm?]
capacities [kW]

4.4 or less 600 W/1 kW/2 kW/3.5 kW 2 (AWG 14)

From over 4.4 t0 6.6 5 kW 3.5 (AWG 12)

From over 6.6 to 9.9 7 kW 5.5 (AWG 10)
From over 9.9 to 15.2 11 kW/15 kW 8 (AWG 8)
From over 15.2 to 22.1 22 kW 14 (AWG 6)
From over 22.1 to 27.5 22 (AWG 4)
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(c) Wire size selection example
When connecting multiple servo amplifiers, always use junction terminals for wiring the servo
amplifier terminals P4 and N-. Also, connect the servo amplifiers in the order of larger to smaller

capacities.

MR-CV55K
L+
L-

Wire as short as possible.

60 mm? 22 mm?

Servo amplifier

(15 KW)

P4

N-

3.5 mm?

Overall wiring length 5 m or less

First unit:

60 mm? assuming that the total of servo amplifier
capacities is 27.5 kW since 15 kW + 7 kW + 3.5 kW
+2.0 kW =27.5 kW.

(7 kW)
Second unit:
22 mm’ assuming that the total of servo amplifier
capacities is 15 kW since 7 kW + 3.5 kW + 2.0 kW =
12.5 kW.

(3.5 kW)

Junction terminals

Servo amplifier
P4

N-

Third unit:
8 mm? assuming that the total of servo amplifier
capacities is 7 kW since 3.5 kW + 2.0 kW = 5.5 kW.

(2 kW)
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8.5 Molded-case circuit breakers, fuses, magnetic contactors

8.5.1 For main circuit power supply

@To prevent the converter unit and the drive unit from smoke and a fire, select a
molded-case circuit breaker which shuts off with high speed.

@Always use one molded-case circuit breaker and one magnetic contactor with one
converter unit.

/\CAUTION

When using a fuse instead of the molded-case circuit breaker, use the one having the specifications
given in this section.

Molded-case circuit breaker )

. . (Note 1, 3) Fuse Magnetic

Power regeneration converter unit contactor
Frame, rated current Voltage Class Current Voltage (Note 2)

’ AC [V] [A] AC [V]
MR-CV11K 50 A frame 50 A 100 S-T35
MR-CV18K 100 A frame 100 A 175 S-T65
MR-CV30K 225 A frame 150 A 300 S-N125
MR-CV37K 225 A frame 175 A 240 350 300 S-N125
MR-CV45K 225 A frame 225 A 400 S-N150
MR-CV55K 400 A frame 300 A 600 S-N220
MR-CV11K4 30 A frame 30 A T 50 S-T21
MR-CV18K4 50 A frame 50 A 100 S-T35
MR-CV30K4 100 A frame 80 A 175 S-T65
MR-CV37K4 100 A frame 100 A 480 200 600 S-T80
MR-CV45K4 125 A frame 125 A 250 S-T100
MR-CV55K4 225 A frame 150 A 300 S-N125
MR-CV75K4 225 A frame 200 A 350 S-N150
Note 1. For compliance with the IEC/EN/UL/CSA standard, refer to section 10.2.

2. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less.
3. Use a molded-case circuit breaker having the operation characteristics equal to or higher than Mitsubishi Electric general-
purpose products.

Molded-case circuit breaker (Note 1, 3) Fuse
Resistance Frame, rated current Magnetic
regeneration Drive unit Power factor Power factor Voltage Voltage contactor
converter unit improving DC improving DC AC [V] Class | Current Al ac [Vl (Note 2)
reactor is not used reactor is used
MR-J4-
DU30K_(-RJ) 225 A frame 175 A | 225 A frame 150 A 300 S-N150
MR-CR55K VR4 = 240 T 300
DU37K_(-RJ) 225 A frame 225 A | 225 A frame 175 A 400 S-N180
MR-J4- S-N65
DU30K_4(-RJ) 100 A frame 100 A [ 100 A frame 80 A 175 S-T65
MR-J4- S-N80
DU37K_4(-RJ) 125 A frame 125 A | 100 A frame 100 A 200 S-T80
MR-CR55K4 VR4 480 T 600 SNo5
DU45K_4(-RJ) 225 A frame 150 A | 125 A frame 125 A 300 S-T100
MR-J4- 225 A frame 175 A | 225 A frame 150 A 300 S-N150
DUS5K_4(-RJ)
Note 1. For compliance with the IEC/EN/UL/CSA standard, refer to section 10.2.

2. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less.
3. Use a molded-case circuit breaker having the operation characteristics equal to or higher than Mitsubishi Electric general-
purpose products.
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8.5.2 For control circuit power supply

Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit.

(1) Converter unit

Converter unit

Molded-case circuit breaker (Note)

Fuse (Class T)

Fuse (Class K5)

Frame, rated current

Voltage AC [V]

Current [A]

Voltage AC [V]

Current [A]

Voltage AC [V]

MR-CR55K
MR-CV11K
MR-CV18K
MR-CV30K
MR-CV37K
MR-CV45K

30 Aframe 5 A

240

300

250

MR-CR55K4
MR-CV11K4
MR-CV18K4
MR-CV30K4
MR-CV37K4
MR-CV45K4
MR-CV55K4
MR-CV75K4

30 Aframe 5 A

480

600

600

Note. When having the converter unit comply with the IEC/EN/UL/CSA standard, refer to section 10.2.

(2) Drive unit

Drive unit

Molded-case circuit breaker (Note)

Fuse (Class T)

Fuse (Class K5)

Frame, rated current

Voltage AC [V]

Current [A]

Voltage AC [V]

Current [A]

Voltage AC [V]

MR-J4-DU900B(-RJ)
MR-J4-DU11KB(-RJ)
MR-J4-DU15KB(-RJ)
MR-J4-DU22KB(-RJ)
MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ)
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ)

30 Aframe 5 A

240

300

250

MR-J4-DU900B4(-RJ)
MR-J4-DU11KB4(-RJ)
MR-J4-DU15KB4(-RJ)
MR-J4-DU22KB4(-RJ)
MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ)
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ)
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ)

30 Aframe 5 A

480

600

600

Note. When having the drive unit comply with the IEC/EN/UL/CSA standard, refer to section 10.2.
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(3) Passing wiring of the control circuit power supply
When the control circuit power supply is connected by passing wiring, wire L11 and L21 as follows. Use
the 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire) of 2 mm? (AWG 14) for wiring.
The units are shown with the terminal cover open.

Power supply

Molded-case circuit
breaker (MCCB)

(Note)

RS

A
i
LEQ

@ |

|

MR-CV55K4 MR-J4-DU55KB4 MR-J4-DU22KB4 MR-J4-DU11KB4
Tol o E[0. 1) N OEENG!
]

®
)

Note. Install a molded-case circuit breaker dedicated to the control circuit power supply. Do not use a molded-case circuit breaker for
the main circuit power supply.

(a) Molded-case circuit breaker
Use AWG 14 wire for wiring. Use a molded-case circuit breaker having the operation characteristics
not activated with a inrush current.

Model

Number of drive units

Voltage AC

1

2 | 3

5 [Vl

MR-CR55K

30 A frame 10 A

MR-CV11K

MR-CV18K

30 Aframe 5 A

30 A frame 10 A

MR-CV30K

MR-CV37K

MR-CV45K

MR-CV55K

30 A frame 10 A

30 A frame 15 A

30 A frame 15 A

240

MR-CR55K4

30 A frame 10 A

MR-CV11K4

MR-CV18K4

30 Aframe 5 A

30 A frame 10 A

MR-CV30K4

MR-CV37K4

MR-CV45K4

MR-CV55K4

MR-CV75K4

30 A frame 10 A

30 A frame 15 A

30 A frame 10 A 480
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(b) Fuse

Use AWG 14 wire for wiring. Use a fuse having the fusing characteristics not blown with repeated
inrush currents.

Number of drive units

Model

1

3

Voltage AC
[\

MR-CR55K

30 Aframe 3 A

MR-CV11K

MR-CV18K

30 A frame 2 A

30 A frame 2 A

30 A frame 3 A

30 A frame 3 A

30 Aframe 4 A

MR-CV30K
MR-CV37K
MR-CV45K
MR-CV55K

30 A frame 2 A

30 A frame 3 A

30 A frame 3 A

30 A frame 3 A

30 Aframe 4 A

250

MR-CR55K4

30 Aframe 5 A

MR-CV11K4

MR-CV18K4

30 Aframe 5 A

30 Aframe 5 A

30 Aframe 5 A

30 Aframe 5 A

30 Aframe 5 A

MR-CV30K4

MR-CV37K4

MR-CV45K4

MR-CV55K4

MR-CV75K4

30 Aframe 5 A

30 Aframe 5 A

30 A frame 15 A

30 A frame 15 A

30 Aframe 5 A

600
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8.6 Power factor improving DC reactor

POINT

@®MR-DCL_ power factor improving DC reactor is for the MR-CR_ resistance
regeneration converter unit. MR-DCL __ cannot be used with the MR-CV_ power
regeneration converter unit.

The following shows the advantages of using power factor improving DC reactor.

* It improves the power factor by increasing the form factor of the resistance regeneration converter unit's

input current.

* It decreases the power supply capacity.

* The input power factor is improved to about 95%.

When connecting the power factor improving DC reactor to the resistance regeneration converter unit, be
sure to remove the short bar across P1 and P2. If it remains connected, the effect of the power factor
improving DC reactor is not produced.

When used, the power factor improving DC reactor generates heat. To release heat, therefore, leave a 10
cm or more clearance at each of the top and bottom, and a 5 cm or more clearance on each side.

Resistance Variable dimensions [mm] .
regeneration Drive unit Power factor Terminal Mass
converter unit improving DC reactor | W D H WA X screw Ikl
MR-J4-DU30K_(-RJ MR-DCL30K
MR-CR55K _(RJ) 255 215 80 232 M12 9.5
MR-J4-DU37K_(-RJ) MR-DCL37K
MR-J4-DU30K_4(-RJ) | MR-DCL30K-4 135 205 75 175 6.5
MR-CR55K4 MR-J4-DU37K_4(-RJ) | MR-DCL37K-4 225 200 197 M8 7
MR-J4-DU45K_4(-RJ) | MR-DCL45K-4 240 80 212 7.5
MR-J4-DU55K_4(-RJ) | MR-DCL55K-4 260 215 232 9.5
[Unit: mm]
Terminal block (M3.5 screw)
For thermal protector Terminal screw

Terminal cover

e :

_ P1! P2 _
1| |: L 77777 1 z
R | ~ 1I'd %_%ﬂ
=
/ 1 \

—

h
|}
H or less

i
: Y P

L B

T X3 Approx. W1
[« Mounting hole

[«

D or less for M8 W or less
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8.7 AC reactor

POINT

@®MR-AL_ AC reactor is for the MR-CV_ power regeneration converter unit. MR-
AL_ cannot be used with the MR-CR _ resistance regeneration converter unit.

Grounding terminal

Terminal plate

\H
L

Y

Power regenera.tion AG reaclor Variable dimensions [mm] Terminal Mass
converter unit w D H W1 X d screw [kal
MR-CV11K MR-AL-11K 145 175 155 75 55 M6 M5 3.7
MR-CV18K MR-AL-18K 145 175 155 105 55 M6 M6 5.3
MR-CV30K MR-AL-30K 145 175 155 110 55 M6 M6 6.1
MR-CV37K MR-AL-37K 150 | 215 175 110 70 M6 M6 8.6
MR-CV45K MR-AL-45K 160 | 215 175 120 70 M6 M6 9.7
MR-CV55K MR-AL-55K 230 | 220 192 120 | 200 M8 M10 11.5
MR-CV11K4 MR-AL-11K4 145 175 155 75 55 M6 M5 3.7
MR-CV18K4 MR-AL-18K4 145 175 155 105 55 M6 M6 5.3
MR-CV30K4 MR-AL-30K4 145 175 155 110 55 M6 M6 6.0
MR-CV37K4 MR-AL-37K4 150 | 215 175 110 70 M6 M6 8.5
MR-CV45K4 MR-AL-45K4 160 | 215 175 120 70 M6 M6 9.8
MR-CV55K4 MR-AL-55K4 230 | 220 | 210 120 | 200 M8 M6 10.5
MR-CV75K4 MR-AL-75K4 230 | 250 | 215 143 | 230 M8 M6 13.0
4-d mounting hole
| [t i
& Y
| L31 |1
[
o @[
= o —|(Bt
= L3277},
1 @ ||

Plate
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8.8 Noise reduction techniques

Noises are classified into external noises which enter the converter unit and drive unit to cause them to
malfunction and those radiated by the converter unit and drive unit to cause peripheral equipment to
malfunction. Since the converter unit and drive unit are electronic devices which handle small signals, the
following general noise reduction techniques are required.

Also, the drive unit can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral equipment malfunctions due to noise generation, take noise suppression measures. The
measures will vary slightly with the routes of noise transmission.

8.8.1 Noise reduction techniques

(1) General reduction techniques
- Avoid bundling power lines (input/output) and signal cables of the converter unit/drive unit together or
running them in parallel to each other. Separate the power lines from the signal cables.
- Use a shielded twisted pair cable for connection with the encoder and for control signal transmission,
and connect the external conductor of the cable to the SD terminal.
* Ground the converter unit, drive unit and the servo motor, etc. together at one point. (Refer to section
3.4.8 and section 4.3.8.)

(2) Reduction techniques for external noises that cause the converter unit/drive unit to malfunction
If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays
which make a large amount of noise) near the converter unit and drive unit and the converter unit/drive
unit may malfunction, the following countermeasures are required.
- Provide surge killers on the noise sources to suppress noises.
- Attach data line filters to the signal cables.
* Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.
* Although a surge absorber is built into the converter unit, to protect the converter unit, drive unit and
other equipment against large exogenous noise and lightning surge, attaching a varistor to the power
input section of the equipment is recommended.
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(3) Techniques for noises radiated by the converter unit/drive unit that cause peripheral equipment to
malfunction
Noises produced by the converter unit and drive unit are classified into those radiated from the cables
connected to the converter unit, drive unit and their main circuits (input and output circuits), those
induced electromagnetically or statically by the signal cables of the peripheral equipment located near
the main circuit cables, and those transmitted through the power supply cables.

Noises produced Noise radiated directly

(Noises transmitted \

by converter unit and in the air from converter unit and --Route 1)
drive unit \ drive unit
Noise radiated from the ..Route 2)
power supply cable
Noise radiated from ..-Route 3)
servo motor cable
( Magnetic induction
noise ) -Routes 4) and 5)
Stgtlc induction ) -Route 6)
( noise
Noises transmitted \ Noise transmitted through Route 7)
through electric power supply cable
channels

Noise sneaking from
grounding cable due to ---Route 8)
leakage current
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I supply

! Il
| | 1) [ Converter unit

|

| T A

‘1 + : 2) :J__\
. . | [ 8
Instrumen Receiver}j Drive unit 1 ® )

3) -~ —

o l
== |
=2 |
A 4

Y

Noise transmission
route

Suppression techniques

1)2)3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may

malfunction due to noise and/or their signal cables are contained in a cabinet together with the

converter unit and drive unit or run near the converter unit and drive unit, such devices may

malfunction due to noises transmitted through the air. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the converter unit/drive unit.

2. Provide maximum clearance between easily affected signal cables and the I/O cables of the
converter unit/drive unit.

3. Avoid wiring the power lines (input/output lines of the converter unit/drive unit) and signal lines
side by side or bundling them together.

4. Insert a line noise filter to the 1/0 cables or a radio noise filter on the input line.

5. Use shielded wires for signal and power lines or put lines in separate metal conduits.

4)5) 6)

When the power lines and the signal lines are laid side by side or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and

malfunction may occur. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the converter unit/drive unit.

2. Provide maximum clearance between easily affected signal cables and the I/O cables of the
converter unit/drive unit.

3. Avoid wiring the power lines (input/output lines of the converter unit/drive unit) and signal lines
side by side or bundling them together.

4. Use shielded wires for signal and power lines or put lines in separate metal conduits.

When the power supply of peripheral equipment is connected to the power supply of the converter

unit/drive unit systems, noises produced by the converter unit and drive unit may be transmitted

back through the power supply cable and the devices may malfunction. The following techniques are

required.

1. Install the radio noise filter (FR-BIF(-H)) on the power lines (Input lines) of the converter unit/drive
unit.

2. Install the line noise filter (FR-BLF) on the power lines of the converter unit/drive unit.

If the grounding wires of the peripheral equipment and the servo amplifier make a closed loop circuit,
leakage current may flow through, causing the equipment to malfunction. In this case, the
malfunction may be prevented by the grounding wires disconnected from the equipment.
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8.8.2 Noise reduction techniques

This section explains how to use the line noise filter unique to the converter unit and drive unit. Other noise
reduction products are the same as those for MR-J4-_(-RJ). When you use MR-J4-DU_A (-RJ), refer to
section 11.14 (2) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual". When you use MR-J4-DU_B_ (-
RJ), refer to section 11.14 (2) of "MR-J4-_B_(-RJ) Servo Amplifier Instruction Manual".

(1) Line noise filter (FR-BLF)
This filter is effective in suppressing noises radiated from the power supply side and output side of the
converter unit, drive unit and also in suppressing high-frequency leakage current (0-phase current). It
especially affects the noises between 0.5 MHz and 5 MHz band. The filters are used with the main circuit
power supply of the converter unit (L1/L2/L3) and the power output of the drive unit (U/V/W).

(a) Usage
Pass the 3-phase wires through four line noise filters. When you use the line noise filters with the
power wires, passing the power wires together with the ground wire will reduce the filter effect. Run
the ground wire separately from the power wires.

<«— Use four FR-BLFs.

(b) Dimensions

[Unit: mm]

)&
Lz
SI:M?I‘ — ‘I-I@%
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8.9 Earth-leakage current breaker
8.9.1 Selection method

High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits. Leakage
currents containing harmonic contents are larger than those of the motor which is run with a commercial

power supply.

Select an earth-leakage current breaker according to the following formula, and ground the converter unit,
drive unit, servo motor, etc. securely.

To minimize leakage currents, make the input and output wires as short as possible, and keep a distance of
30 cm or longer between the wires and ground.

Rated sensitivity current = 10 « {Igl + Ign + Iga + K« (Ig2 + Igm)} [mA]

Converter H Drive Wire

unit unit
191 Ign - - 192 Igm
Iga
Earth-leakage current breaker

Type Mitsubishi K

products

NV-SV

NV-SVF

Models provided with NV-SW
harmonic and surge NV-CV 1

reduction techniques NV-CVF

NV-CW

NV-HV
General models BV-C1 3

Igl: Leakage current on the electric channel from the earth-leakage current breaker to the input terminals of
the drive unit (found from (1) in this section.)

Ig2: Leakage current on the electric channel from the output terminals of the drive unit to the servo motor
(found from (1) in this section.)

Ign: Leakage current when a filter is connected to the input side (4.4 mA per one FR-BIF(-H))

Iga: Leakage current of the converter unit/drive unit (found from (2) in this section.)

Igm: Leakage current of the servo motor (found from (3) in this section.)
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(1) Example of leakage current per km (Ig1, Ig2) for CV cable run in metal conduit
(a) 200 V class

N
N
o

N
@ O
o O

IS
o

N
o

Leakage current [mA]
[e)]
o

o

2 5514 38100
358 22 60150
3080

Cable size [mm?]

(b) 400 V class

120
100
80
60
40
20

Leakage current [mA]

2 5514 38100
3.5 8 22 60150
3080

Cable size [mm?]

(2) Converter unit/drive unit's leakage current example (Iga)

Converter unit

Drive unit Leakage current [mA]

All series 5

(3) Servo motor leakage current example (Igm)

Servo motor output [kW] Leakage current [mA]
6 to 55 2.5
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8.9.2 Selection example

Indicated below is an example of selecting an earth-leakage current breaker under the following conditions.

22 mm2x 5m 30 mm2x 5m
Y
: Converter Drive
—X unit H unit Servo motor
Ig1 - - g2 Igm
Iga

Use an earth-leakage current breaker designed for suppressing harmonics/surges.
Calculate the terms of equation in section 8.9.1 from the figure.

= 0.475 [mA]

5
Igl = 95 x 1000

Ig2 = 105 x = 0.525 [MA]

5
1000
Ign = 0 (not used)
Iga = 5 [mA]

Igm = 2.5 [mA]

Substitute these values in the equation in section 8.9.1.

Ig=10+{0.475+ 0+ 5+ 1+ (0.525 + 2.5)}
> 85 [mA]

According to the result of calculation, use an earth-leakage current breaker having the rated sensitivity
current (Ig) of 85 mA or more. Use an earth-leakage current breaker having Ig of 200 mA with the NV-
SV/NV-SVF/NV-SW/NV-CV/NV-CVF/NV-CW/NV-HV series.
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8.10 EMC filter (recommended)

POINT

@®\When connecting multiple converter units to one EMC filter, refer to section 6.4
of "EMC Installation Guidelines".

It is recommended that one of the following filters be used to comply with EN EMC directive. Some EMC
filters have a large leakage current.

8.10.1 Combinations with the converter unit

Recommended filter (Soshin Electric)
C rt M
onv? er Rated current | Rated voltage Leakage ass
unit Model current [kal
[A] [VAC] (MA]

MR-CV11K
MR-CV18K HF3100A-UN (Note) 100 6.5 12
MR-CV30K
MR-CV37K 250
MR-CV45K HF3200A-UN (Note) 200 9 18
MR-CV55K
MR-CR55K
MR-CV11K4 TF3030C-TX 30 7.5
MR-CV18K4 TF3060C-TX 60 12.5
MR-CV30K4
MR-CV55K4 TF3150C-TX 150 31
MR-CV75K4
MR-CR55K4

Note. A surge protector is separately required to use any of these EMC filters.

Recommended filter (COSEL)

C M
onv?rter Rated current | Rated voltage Leakage ass
unit Model A VAC current [kal
[A] [VAC] [mA]

MR-CV11K FTB-100-355-L
MR-CV18K (Note) 100 500 40 5.3
MR-CV11K4 FTB-80-355-L
MR-CV18K4 (Note) 80 500 80 53
MR-CV30K4
MR-CV37K4
MR-CV45K4 FTB-150-355-L
MR-CV55K4 (Note) 150 500 80 78
MR-CV75K4
MR-CR55K4

Note. A surge protector is separately required to use any of these EMC filters.



8. OPTIONS AND PERIPHERAL EQUIPMENT

8.10.2 Connection example

(1) For MR-CV_ power regeneration converter unit

Power regeneration

EMC filter converter unit
AC reactor
MCCB L1170 L12 MC
X —* nhiltr " L1
SDNote 1) | L L21: 1L22 ! L2
ower 2000 < -
supply l E L ( LL31 a2 T
/ [ \L o J / L3
| L1
L21
(SNote 2) 1.2 3 Drive unit
urge protector @
RSPD-250-U4 (Okaya Electric Industries)
RSPD-500-U4 (Okaya Electric Industries) j_ F L11
= L21

Note 1. For the power supply specifications, refer to section 1.4.
2. The example is when a surge protector is connected.

(2) MR-CR _ resistance regeneration converter unit

EMC filter

<

CccB

(Note 1)
Power

supply

|
[ |

p
|
i
|
/

(Note 2) 1

Surge protector
RSPD-250-U4 (Okaya Electric Industries)
RSPD-500-U4 (Okaya Electric Industries)

Note 1. For the power supply specifications, refer to section 1.4.
2. The example is when a surge protector is connected.

Resistance regeneration
converter unit

Drive unit
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8.10.3 Dimensions

(1) EMC filter
(a) HF3100A-UN

[Unit: mm]

2-6.5x8 ’ 2-96.5
\ ) ST
. % I %/
- B P
i - Gl 25
T
Hi

g
" I 3 |
| g | |
© ‘ ®
;
(b) HF3200A-UN
[Unit: mm]
I T TTTTI I
©| oo [9f] | |,
[o ) EISEE
o]  mmmOmmm ]|
i 1 =
480 + 1 M8
L Do 8 ===
T
A
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1616

(c) TF3030C-TX

3-M4 6-R3.25 length: 8 M4 M4 3-M4
O O
§
[qV]
R B 3
—-cl eI
¥ = ek Y| I L
— =
IN O O
100 +1 100 + 1
e "
| |
L - -
[ )

e IilElE

[Unit: mm]

l

(675)%3 |

150+ 2

(160)

1705
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(d) TF3060C-TX

[Unit: mm]
3-M6 8-R3.25 length: 8 (for M6) M4 M4 3-M6 -
O O O O } 4
< r——n1
., f i L @
| |
g : L © (-l\-: + (-:: : :
I @ 0 Ol w | |
Ny = D | @ T © ~ : :
E €] o
=
IN ] O @) O J T g
100+£1 | 1001 | 100%1 | . (91.5)
B 3902 180 £ 2
B 412+ 5 R (190)
438+ 5 2005
77777777777777777777777777 .
| |
! |
L - - ____4
[ )
(e) TF3150C-TX
[Unit: mm]
8-R 4.25 length: 12
(for M8) M8 m
- [& & | 10 6 bt i
~ 3-M8 3M8 || & o =
S i | E
-l N| AN~ N ™ E =
T [ 1] Meshl ~—F H| H| H| H Es = ]
- ol agigleg ML=
: e - 37 Qo M‘gé %
S i3 ¥ =
&N Ll I g W11012’
150 £ 1 150 £ 1 150 £ 1 M4 210+ 2
452+ 5 (227)
500 + 3 260+ 3
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(f) FTB-80-355-L/FTB-100-355-L/FTB-150-355-L
The values in brackets are only for FTB-150-355-L.

[Unit: mm]
3-M8 (option-S: hexagon 350 (400)
socket head cap screw) 309 (359) 3-M8 (option-S: hexagon
Input < ‘ > socket head cap screw)
3 1 | ‘ T i Output
062626006062090620C00nC0C0200000000000000 4 @g
D 1" e0885808 859800 00c00a38080058080856 !
0808080808080505 050508080808080 ©
O6L080808686208 020L0L0C62BRHAS N
o OR0808080508680 8250009080503050 ¢ N
S 2 530308050803030 8050808080805090
- A 083906906869620 0002090908590 96
0089686852090 0962069086809¢0
. 0R08080808039%0 08058080808083090
0808080800868 080808030858030
© 3 9R03080508030%50 980508030568080
o 090902680889%303 L088988080K6%0%0
Y RlellellelSlointoRle it oS! SlelleRlelSleSleRleitle = M6 (option-S: hexagon
" Ee=—=l o p : g
T socket head cap screw)
M6 (option-S: hexagon Protective earth (PE) &
socket head cap screw) Terminal block cover Terminal block cover
Protective earth (PE) ©
|
" i o 1
|
A
@ © e ©
L] 0808080808080808080 | 0R09%0L0R020LNRH6R0 ;—
o 0908080809090 808080 | dRAYLEROLLHRH6L5 =
9R0289688268696R0 5R0R080R0%68526%30
09090308080809059030 | 6833030303080R03050
083208083808086%0 I 6209086R080808090
890352093565595853 | $888955530385585393
OROZ080R320R080308 | KOYOR080303030%030 o
SOE080808080808080 | ©R08080803080K0808 e
S0808080808030808 OH08080RALAK08080% ~
< BR02080R282E2rArRR18 | Qr03R3Q(Note Q2083 Q
3 080808080803080508 | 80808086 (wnw808080 3
D5068068068080808080 | dR8Y0L6L6CeLeRe96%
0R0830808620302690 520208020308680%30
0969069068620809690 | 6R0208620908080%0
O620R08090802808080 | 0RERHRAORERRR96R
0R0968628968060959¢ 5R090869686859696
08086R0RGRRRNRNERE I QBRELHRBRFLILEANRS
083808080R0%30680R08%0 | dR02088268686%0%080
QH080R0808080808080 | 808050808080 508050
2 BOBOEOEOEOELFOFOR0s | BPBOROFPEOHOFCE0HOH d
o o
N © © N
T
Mounting hole
2-p6.5
L. 0
[{e]
vy
A

Mounting plate

80+0.5
| —
I
[
[

0
©

h

5

Mounting hole
335+ 0.5 (385 +0.5)

A
A 4

Note. No heat radiation holes on the opposite side.
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(2) Surge protector (RSPD-250-U4/RSPD-500-U4)

[Unit: mm]
Pl
p4.2+0.5 2 :'
;@; -\ v
Resin o) =
7 0 © © o
&
Lead 7 'y
= 17
1 =
1 8
g Y
% y
1 2 3 + g
c -
ase + :;
<
[TT1
411 t
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8.11 FR-BU2-(H) brake unit

POINT

@FR-BU2_ brake unit is for the MR-CR _ resistance regeneration converter unit.
FR-BU2_ cannot be used with the MR-CV_ power regeneration converter unit.
@EM2 of the drive unit is the signal having the same contents as EM1 of the drive

unit in torque control mode.

@Use a 200 V class brake unit and a resistor unit with a 200 V class resistance
regeneration converter unit, and a 400 V class brake unit and a resistor unit with
a 400 V class resistance regeneration converter unit. Combination of different
voltage class units cannot be used.

@®When a brake unit and a resistor unit are installed horizontally or diagonally, the
heat dissipation effect diminishes. Install them on a flat surface vertically.

@ The temperature of the resistor unit case will be higher than the ambient
temperature by 100 °C or over. Keep cables and flammable materials away from
the case.

@ Ambient temperature condition of the brake unit is between -10 °C and 50 °C.
Note that the condition is different from the ambient temperature condition of the
resistance regeneration converter unit (between 0 °C and 55 °C).

@ Configure the circuit to shut down the power-supply with the alarm output of the
brake unit and the resistor unit under abnormal condition.

@ Use the brake unit with a combination indicated in section 8.11.1.

@Brake unit and regenerative options (Regenerative resistor) cannot be used
simultaneously.

@®\When using the brake unit, set the parameters as follows.

Parameter Setting value

[Pr. PAO1] of the resistance regeneration converter unit == 00
(Initial value)

[Pr. PA02] of the drive unit __01

Connect the brake unit to the bus of the resistance regeneration converter unit (L+ and L- of TE2-1) for use.
As compared to the MR-RB regenerative option, the brake unit can return larger power. Use the brake unit
when the regenerative option cannot provide sufficient regenerative capability.

When using the brake unit, always refer to "FR-BU2 Brake Unit Instruction Manual”.

8.11.1 Selection

Use a combination of resistance regeneration converter unit, brake unit and resistor unit listed below.

Number of Pemysmble Resultant Resistance
. . . continuous . .
Brake unit Resistor unit connected power resistance regeneration
units (kW] [Q] converter unit

200V FR-BR-55K 2 (parallel) 7.82 1

FR-BU2-55K MR-CR55K
class MT-BR5-55K 2 (parallel) 11.0 1

FR-BU2-H55K FR-BR-H55K 2 llel 7.82 4
400V (parallel MR-CR55K4
class FR-BU2-H75K MT-BR5-H75K 2 (parallel) 15.0 3.25
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8.11.2 Brake unit parameter setting

Normally, changing the FR-BU2-(H) parameter is not required. Whether a parameter can be changed or not

is listed below.

Parameter Change
No. Name . possib.le/ Remark
impossible
0 Brake mode switchover Impossible | Do not change the parameter.
1 Monitor display data selection Possible Refer to "FR-BU2 Brake Unit Instruction
Manual".
2 Input terminal function selection 1 Impossible | Do not change the parameter.
3 Input terminal function selection 2

77 | Parameter write selection

78

Cumulative energization time
carrying-over times

CLr | Parameter clear

ECL [ Alarm history clear

C1 | For manufacturer setting

8.11.3 Connection example of combination with FR-BR-(H) resistor unit

POINT

@ Connecting PR terminal of the brake unit to L+ terminal of the resistance
regeneration converter unit results in a brake unit malfunction. Always connect
the PR terminal of the brake unit to the PR terminal of the resistor unit.

@To use brake units with a parallel connection, use two sets of FR-BU2-(H) brake
unit. Combination with other brake unit results in alarm occurrence or
malfunction.

@Always connect the terminals for master/slave (MSG to MSG, SD to SD)
between the two brake units.

@Do not connect as follows.

Resistance regeneration Resistance regeneration
converter unit Brake unit converter unit

Brake unit

Connecting two cables Passing wiring
to L+ and L- terminals
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(1) When magnetic contactor drive output is enabled

Resistance
regeneration
Drive unit converter unit
malfunction malfunction Eme'gvsi?gf)‘l/ StOP operation ready
RA1 RA2 g OFF/ON I_J
@ ]
U < [SK]
Resistance regeneration ) )
converter unit Drive unit

(Note 5) ‘ ~ ‘

et

Terminal

MC1
MC2
(Note 2)

24vpc || (Note1)p

DOCOM ICN3 |

E |

DICOM = | 15 |ALM D !

> | |

ALM | 10 |picom !

‘ 24V DC

|

EM1 :I : 5 |[pbicom |—| :

- _ |

DOCOM } 3 Docomj

| [ !

[ !

: 20 |EM2 B )

| , (Note 13) !

I |Plate| SD Main circuit |

Lt = __ power supply :

L21
FR-BR-(H)

Note 6
P ( )

TH1

FR-BU2-(H)

PR
PR

0 P/+ (Note 1 1) SD

Note 4
A ) A
BUE(Note 10) (Note 7)
SD
S
block =

MSG

FR-BR-(H)

p (Note 6)

PR

TH1

FR-BU2-(H)

PR
P+

N/ (Note 4

UE
SD

&)

MSG
(Note 1 1) sSD
) A

(Note 10) (Note 7)

2
¢

o
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Note 1.

10.
1.

12.

13.

14.

For the power supply specifications, refer to section 1.4.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in the

resistance regeneration converter unit and brake unit malfunction.

. For 400 V class, a step-down transformer is required.
. Contact rating: 1b contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-THZ2 is not conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section
8.5.)
. Do not connect more than one cable to each L+ and L- terminals of TE2-1 of the resistance regeneration converter unit.

Always connect BUE and SD terminals. (factory-wired)

Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection destination results in the
resistance regeneration converter unit and brake unit malfunction.

For connecting L+ and L- terminals of TE2-1 of the resistance regeneration converter unit to the terminal block, use the cable
indicated in (4) in this section.

Configure a circuit to turn off EM2 in the drive unit when the main circuit power is turned off to prevent an unexpected restart of
the drive unit.

The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-
J4-_(-RJ). Refer to each servo amplifier instruction manual.



8. OPTIONS AND PERIPHERAL EQUIPMENT

(2) When magnetic contactor drive output is disabled

Resistance
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®r> o i}
D < MC
Resistance regeneration . .
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——1-TE2-2
(Note 5)1 | |
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MCCB &)
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suppl
pply %
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A0 L21 | 5 foocou N
(Note 8) (Note 8) : J—I_|H— |
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= |
MC1| 1 2 |ALM | 10 |oicom }
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Note 1.

10.
1.

12.

13.

14.

For the power supply specifications, refer to section 1.4.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in the

resistance regeneration converter unit and brake unit malfunction.

. For 400 V class, a step-down transformer is required.
. Contact rating: 1b contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-THZ2 is not conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section
8.5.)
. Do not connect more than one cable to each L+ and L- terminals of TE2-1 of the resistance regeneration converter unit.

Always connect BUE and SD terminals. (factory-wired)

Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection destination results in the
resistance regeneration converter unit and brake unit malfunction.

For connecting L+ and L- terminals of TE2-1 of the resistance regeneration converter unit to the terminal block, use the cable
indicated in (4) in this section.

Configure a circuit to turn off EM2 in the drive unit when the main circuit power is turned off to prevent an unexpected restart of
the drive unit.

The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-
J4-_(-RJ). Refer to each servo amplifier instruction manual.



8. OPTIONS AND PERIPHERAL EQUIPMENT

8.11.4 Combination with MT-BR5-(H) resistor unit

POINT

@ Connecting PR terminal of the brake unit to L+ terminal of the resistance
regeneration converter unit results in a brake unit malfunction. Always connect
the PR terminal of the brake unit to the PR terminal of the resistor unit.

(1) When connecting a brake unit to a resistance regeneration converter unit

(a) When magnetic contactor drive output is enabled

Resistance
regeneration
Drive unit converter unit E ‘
malfunction malfunction Mergency stop gperation ready
RA1 RA2 switch OFF/ON RA3
o> !
©
1
H Resistance regeneration ) )
(Note 5) 1 | || converter unit Drive unit
MCA1
MC2
(Note 2)
(Note 12)
| aB
! ALM |
! |
| DICOM !
! 24V DC |
l DICOM !
: — ;
| | DOCOM [ !
! | | [
I; E ( L5 L. (Note 9) | 20 |Em2{-5—
Po ! , (Note11) |
'|Plate| SD Main circuit |
F L= _power supply |
L21
MT-BR5-(H)
(Note 6) TH1
PR T
FR-BU2-(H)
PR MSG
- P/+ SD
NJ- (Note 4) A
B
UE(N te 10) (Not c7:)
ote ole
SD
&
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Note 1.

10.
1.

12.

For the power supply specifications, refer to section 1.4.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in the

resistance regeneration converter unit and brake unit malfunction.

. For 400 V class, a step-down transformer is required.
. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section

8.5.)

. Do not connect more than one cable to each L+ and L- terminals of TE2-1 of the resistance regeneration converter unit.

Always connect BUE and SD terminals. (factory-wired)

Configure a circuit to turn off EM2 in the drive unit when the main circuit power is turned off to prevent an unexpected restart of
the drive unit.

The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-
J4-_(-RJ). Refer to each servo amplifier instruction manual.
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(b) When magnetic contactor drive output is disabled
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8. OPTIONS AND PERIPHERAL EQUIPMENT

Note 1.

10.
1.

12.

For the power supply specifications, refer to section 1.4.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in the

resistance regeneration converter unit and brake unit malfunction.

. For 400 V class, a step-down transformer is required.
. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section

8.5.)

. Do not connect more than one cable to each L+ and L- terminals of TE2-1 of the resistance regeneration converter unit.

Always connect BUE and SD terminals. (factory-wired)

Configure a circuit to turn off EM2 in the drive unit when the main circuit power is turned off to prevent an unexpected restart of
the drive unit.

The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-
J4-_(-RJ). Refer to each servo amplifier instruction manual.
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(2) When connecting two brake units to a resistance regeneration converter unit

POINT

@To use brake units with a parallel connection, use two sets of FR-BU2-(H) brake
unit. Combination with other brake unit results in alarm occurrence or
malfunction.

@ Always connect the terminals for master/slave (MSG to MSG, SD to SD)
between the two brake units.

@®Do not connect as follows.

Resistance regeneration Resistance regeneration
converter unit Brake unit converter unit Brake unit

Connecting two cables to L+ and L- Passing wiring
terminals
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(a) When magnetic contactor drive output is enabled
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8. OPTIONS AND PERIPHERAL EQUIPMENT

Note 1.

10.
1.

12.

13.

14.

For the power supply specifications, refer to section 1.4.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in the

resistance regeneration converter unit and brake unit malfunction.

. For 400 V class, a step-down transformer is required.
. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section
8.5.)
. Do not connect more than one cable to each L+ and L- terminals of TE2-1 of the resistance regeneration converter unit.

Always connect BUE and SD terminals. (factory-wired)

Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection destination results in the
resistance regeneration converter unit and brake unit malfunction.

For connecting L+ and L- terminals of the resistance regeneration converter unit to the terminal block, use the cable indicated
in (4) in this section.

Configure a circuit to turn off EM2 in the drive unit when the main circuit power is turned off to prevent an unexpected restart of
the drive unit.

The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-
J4-_(-RJ). Refer to each servo amplifier instruction manual.
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(b) When magnetic contactor drive output is disabled
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8. OPTIONS AND PERIPHERAL EQUIPMENT

Note 1.

10.
1.

12.

13.

14.

For the power supply specifications, refer to section 1.4.

. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

. P1 and P2 are connected by default. When using the power factor improving DC reactor, connect P1 and P2 after removing

the short bar across them. Refer to section 8.6 for details.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in the

resistance regeneration converter unit and brake unit malfunction.

. For 400 V class, a step-down transformer is required.
. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Install an overcurrent protection device (molded-case circuit breaker or fuse) to protect the branch circuit. (Refer to section
8.5.)
. Do not connect more than one cable to each L+ and L- terminals of TE2-1 of the resistance regeneration converter unit.

Always connect BUE and SD terminals. (factory-wired)

Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection destination results in the
resistance regeneration converter unit and brake unit malfunction.

For connecting L+ and L- terminals of the resistance regeneration converter unit to the terminal block, use the cable indicated
in (4) in this section.

Configure a circuit to turn off EM2 in the drive unit when the main circuit power is turned off to prevent an unexpected restart of
the drive unit.

The wiring is for MR-J4-DU_B_(-RJ). The connection for the interface of MR-J4-DU_(-RJ) is the same as in the case of MR-
J4-_(-RJ). Refer to each servo amplifier instruction manual.

8.11.5 Connection instructions

Keep the wires between the resistance regeneration converter unit and the brake unit, and between the
resistor unit and the brake unit as short as possible. For wires longer than 5 m, twist the wires five times or
more per meter. The wires should not exceed 10 m even when the wires are twisted. If wires exceeding 5 m
without twisted or exceeding 10 m with or without twisted are used, the brake unit may malfunction.

Resistance regeneration Resistance regeneration
converter unit converter unit
Brake unit Resistor unit Brake unit Resistor unit
L+ P+ P P L+ | TWist |py p|Twist |p
L- N/- PR PR L- N/- PR PR
5 m orless 5 morless 10 mor less 10 m or less
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8.11.6 Wires

(1) Wires for the brake unit
For the brake unit, HIV wire (600 V Grade heat-resistant polyvinyl chloride insulated wire) is
recommended.

(a) Main circuit terminal

Main |Crimp terminal Tighteni Wire size
N TS TS : circuit ghiening N/-, P+, PR®
Brake unit ) N/-, P/+ torque -
terminal PI’:{ o ’ Nemn HIV wire
— | = screw size = (N-m] [mm?] AWG
- + Im
N/ P/ H 200V FR-BU2-55K M6 14-6 4.4 14 6
class

. 400V | FR-BU2-H55K M5 5.5-5 2.5 5.5 10

Terminal block class |FR-BU2-H75K| M6 14-6 44 14 6

(b) Control circuit terminal

POINT

@Under tightening can cause a cable disconnection or malfunction. Over
tightening can cause a short circuit or malfunction due to damage to the screw
or the brake unit.

|RES|SD|MSG|MSG|SD|SD‘

Jumper

Insulator Core

mm

Wire the stripped cable after twisting to prevent the cable from becoming loose. In addition, do not solder it.
Screw size: M3

Tightening torque: 0.5 Nem to 0.6 Nem

Wire size: 0.3 mm? to 0.75 mm?

Screw driver: Small flat-blade screwdriver

(Tip thickness: 0.4 mm/Tip width 2.5 mm)

(2) Cables for connecting the resistance regeneration converter unit and a distribution terminal block when
connecting two sets of the brake unit

Brake unit Wire size
HIV wire [mm?] AWG
i?:s\s/ FR-BU2-55K 38 2
400V | FR-BU2-H55K 14 6
class | FR-BU2-H75K 38 2
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8.11.7 Crimp terminals for L+ and L- terminals of TE2-1 of resistance regeneration converter unit

(1) Recommended crimp terminals

POINT
@ Some crimp terminals may not be mounted depending on their sizes. Make sure
to use the recommended ones or equivalent ones.

Resistance regeneration converter . Number of ) . (No.te R
unit Brake unit conngcted Crimp terminal (Manufacturer) | Applicable
units tool

200V | MR-CR55K FR-BU2-55K 2 38-S6 a
class (JST) (Note 2)

R38-6S (NICHIFU) (Note 2)
400V | MR-CR55K4 FR-BU2-H55K 2 FVD14-6 b
class (JST)

FR-BU2-H75K 2 38-S6 a
(JST) (Note 2)
R38-6S (NICHIFU) (Note 2)

Note 1. Symbols in the applicable tool field indicate applicable tools in (5) (b) in this section.
2. Coat the crimping part with an insulation tube.

(2) Applicable tool

Resistance regeneration converter unit-side crimp terminal
Symbol Applicable tool
ymbo Crimp terminal pproaue o - Manufacturer
Body Head Dice
38-S6 $ET1-60-21 TD-124 JsT
YET-60-1 TD-112
a E-4
NOP60
R38-6S NOM60 NICHIFU
YF-1 DH-112
b FDV14-6 Eoa YNE-38 DH-122 JST
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8.11.8 Dimensions

(1) FR-BU2-(H) brake unit

FR-BU2-55K/FR-BU2-H55K/FR-BU2-H75K

(2) FR-BR-(H) resistor unit

[Unit: mm]
2-¢5 hole
(Screw size: M4)
w
- ] T T
12 w
menE| (D)
28
-~ Rating
plate
B (00000000 m
A \ = =
5 © =
6 158 - 8.5 52 72
170 142.5
[Unit: mm]
P
2 g
2-9C s
F 5 (Note)
+ +
Not +H
Control circuit terminal 2 (Note) =T
Main circuit terminal —
I |
C C é
Approx. 35| | W1 +1 | |Approx. 35 5 ¢
<
U:L:IJ Two eyebolts are attached.
© (Refer to the following diagram.)
+ é
o) So
‘ ‘ Eyebolt 204 <&<r
‘ Wt5 ‘ 8# ‘ HT

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

Resistor unit W [wi| H |Ht|H2|H3| D |D1]| c |Approximate
mass [kg]
200V
class FR-BR-55K 480 [ 410 | 700 | 620 | 40 | 670 | 450 | 3.2 | 12 70
400V
class FR-BR-H55K 480 [ 410 [ 700 | 620 | 20 | 670 | 450 | 3.2 | 12 70
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(3) MT-BR5-(H) resistor unit

Al I gf
@ |
& |
o
2
kg |
o)
OOI% 37 60 1021 oy
| 480 N
| 510 ‘

4¢15 mounting hole

7.5

[Unit: mm]
Resistor unit Resistance| APProximate
g} g}u mass [kg]
- = 200 V MT-BR5-55K 200 50
1 class
400V yirpRsH7SK | 650 70
© class
1o
©
1o
©
75 300 75
‘ \
450 7.5
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8.12 MR-DCBAR _ bus bar

When one drive unit is connected to one power regeneration converter unit, the drive unit is driven at the
rated output with the following combinations.
Use the bus bars for the connection of the L+/L- terminals between the converter unit and the drive unit, and
between the drive units. The bus bars vary depending on the units to be connected. Be sure to use the bus

bars listed in this section.

8.12.1 Bus bar
(1) 200V class

MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ)

MR-DCBAR257-B53

Unit mounted on the left side Number
Unit mounted on the right side (Note 1) Bus bar model contained
(Note 1) in a set
MR-CR55K MR-J4-DU30K_(-RJ)/MR-J4-DU37K_(-RJ) MR-DCBAR106-C04 (Note 2) 2
MR-CV11K MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ) MR-DCBAR137-B52 (asser1'nbled)
MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ) MR-DCBAR137-B52 (asse:nbled)
MR-CV18K 1
MR-J4-DU15KB(-RJ) MR-DCBAR235-B52 (assembled)
MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ) MR-DCBAR159-B52 (asse:nbled)
MR-CV30K MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ) | MR-DCBAR255-B52 (asse:nble 0
MR-J4-DU30KB(-RJ) MR-DCBAR105-C03 2
MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ) MR-DCBAR159-B52 (asse:nbled)
MR-CV37K ]
MR-CV45K MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ) MR-DCBAR255-B52 (assembled)
MR-J4-DU30KB(-RJ)/MR-J4-DU37KB(-RJ) MR-DCBAR105-C03 2
MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ) MR-DCBAR159-B53 (asse:nbled)
MR-CV55K 1

(assembled),

MR-J4-DU30KB(-RJ)/MR-J4-DU37KB(-RJ)

MR-DCBAR106-C04 (Note 2)

2

MR-J4-DU900B

MR-J4-DU900B(-RJ)

MR-DCBAR170-B52

1
(assembled)

MR-J4-DU11KB

MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ)

MR-DCBAR170-B52

1
(assembled),

MR-J4-DU15KB

MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ)

MR-DCBAR137-B52

1
(assembled)

MR-J4-DU15KB(-RJ)

MR-DCBAR235-B52

1
(assembled),

MR-J4-DU22KB

MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ)

MR-DCBAR137-B52

1
(assembled)

MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ)

MR-DCBAR235-B52

1
(assembled)

MR-J4-DU30KB

MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ)

MR-DCBAR159-B53

1
(assembled)

MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ)

MR-DCBAR257-B53

1
(assembled)

MR-J4-DU30KB(-RJ)

MR-DCBAR106-C04 (Note 2)

2

MR-J4-DU37KB

MR-J4-DU900B(-RJ)/MR-J4-DU11KB(-RJ)

MR-DCBAR159-B53

1
(assembled)

MR-J4-DU15KB(-RJ)/MR-J4-DU22KB(-RJ)

MR-DCBAR257-B53

1
(assembled)

MR-J4-DU30KB(-RJ)/MR-J4-DU37KB(-RJ)

MR-DCBAR106-C04 (Note 2)

2

Note 1. "Unit mounted on the left side" and "Unit mounted on the right side" indicate the position when the units are seen from the
front. Install the power regeneration converter unit on the left side of the drive unit.
2. This is supplied with the drive unit.
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(2) 400V class

Unit mounted on the left side Number
Unit mounted on the right side (Note 1) Bus bar model contained
(Note 1) .
in a set
MR-CR55K4 MR-J4-DU30K_4(-RJ)/MR-J4-DU37K_4(-RJ) | MR-DCBARO085-C03 (Note 2) 2
MR-J4-DU45K_4(-RJ)/MR-J4-DU55K_4(-RJ) | MR-DCBAR106-C04 (Note 2) 2
MR-CV11K4 MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR137-B52 !
(assembled)
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR137-B52 (asse:nbled)
MR-CV18K4 1
Model MR-J4-DU_(-RJ) MR-DCBAR235-B52
(assembled)
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR159-B52 !
(assembled)
MR-CV30K4 MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ) | MR-DCBAR255-B52 !
(assembled)
MR-J4-DU30KB4(-RJ) MR-DCBAR082-C02 2
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR159-B52 !
(assembled)
MR-CV37K4 MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ) | MR-DCBAR255-B52 !
(assembled)
MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ) | MR-DCBAR082-C02 2
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR159-B52 !
(assembled)
1
MR-CV45K4 MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ) | MR-DCBAR255-B52 (assembled)
MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ) | MR-DCBAR082-C02 2
MR-J4-DU45KB4(-RJ) MR-DCBAR105-C03 2
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR159-B53 !
(assembled),
MR-CV55K4 MR-J4-DU15KB4(-RJ)MR-J4-DU22KB4(-RJ) | MR-DCBAR257-B53 !
MR-CV75K4 (assembled)

MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ)

MR-DCBARO085-C03 (Note 2)

2

MR-J4-DU45KB4(-RJ)/MR-J4-DU55KB4(-RJ)

MR-DCBAR106-C04 (Note 2)

2

MR-J4-DU900B4

MR-J4-DU900B4(-RJ)

MR-DCBAR170-B52

1
(assembled)

MR-J4-DU11KB4

MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ)

MR-DCBAR170-B52

1
(assembled)

MR-J4-DU15KB4

MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ)

MR-DCBAR137-B52

1
(assembled)

MR-J4-DU15KB4(-RJ)

MR-DCBAR235-B52

1
(assembled),

MR-J4-DU22KB4

MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ)

MR-DCBAR137-B52

1
(assembled)

MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ)

MR-DCBAR235-B52

1
(assembled)

MR-J4-DU30KB4

MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ)

MR-DCBAR310-B52

1
(assembled),

MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ)

MR-DCBAR409-B52

1
(assembled)

MR-J4-DU30KB4(-RJ)

MR-DCBAR235-B52

1
(assembled)

MR-J4-DU37KB4

MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ)

MR-DCBAR310-B52

1
(assembled)

MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ)

MR-DCBAR409-B52

1
(assembled)

MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ)

MR-DCBAR235-B52

1

(assembled),
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Unit mounted on the left side Number
Unit mounted on the right side (Note 1) Bus bar model contained
(Note 1) in a set
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR159-B53 (asse:nbled)
MR-J4-DU45KB4 MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ) | MR-DCBAR257-B53 (asse:nbled)
MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ) | MR-DCBAR085-C03 (Note 2) 2
MR-J4-DU45KB4(-RJ) MR-DCBAR106-C04 (Note 2) 2
MR-J4-DU900B4(-RJ)/MR-J4-DU11KB4(-RJ) | MR-DCBAR159-B53 (asse:nbled)
MR-J4-DU55KB4 MR-J4-DU15KB4(-RJ)/MR-J4-DU22KB4(-RJ) | MR-DCBAR257-B53 (asser1'nbled)
MR-J4-DU30KB4(-RJ)/MR-J4-DU37KB4(-RJ) | MR-DCBAR085-C03 (Note 2) 2
MR-J4-DU45KB4(-RJ)/MR-J4-DU55KB4(-RJ) | MR-DCBAR106-C04 (Note 2) 2

Note 1. "Unit mounted on the left side" and "Unit mounted on the right side" indicate the position when the units are seen from the
front. Install the power regeneration converter unit on the left side of the drive unit.
2. This is supplied with the drive unit.

8.12.2 Adjustment bar

When the total number of MR-J4-DU900(4)(-RJ) and MR-J4- DU11KB(4)(-RJ) drive units connected to the
power regeneration convert unit is even, there is a gap of bar thickness between the bus bar and TE2
terminal block of the final drive unit (right end). Place adjustment bars in the gap and screw them together.
(Refer to section 3.3.1 (3).)

Bus bar Number contained
MR-DCBARO035-B05 2
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9. COMPLIANCE WITH SEMI-F47 STANDARD

9. COMPLIANCE WITH SEMI-F47 STANDARD

POINT

@A combination of the MR-CV__ power regeneration converter unit and drive unit
does not comply with SEMI-F47 standard.

@ The control circuit power supply of the resistance regeneration converter unit
and drive unit can comply with SEMI-F47 standard. However, a back-up
capacitor may be necessary for instantaneous power failure in the main circuit
power supply depending on the power impedance and operating situation.

@ The external dynamic brake cannot be used for compliance with SEMI-F47
standard. Do not assign DB (Dynamic brake interlock). Doing so will cause the
drive unit to become servo-off when an instantaneous power failure occurs.

@Be sure to perform actual machine tests and detail checks for power supply
instantaneous power failure of SEMI-F47 standard with your equipment.

The following explains the compliance with "SEMI-F47 semiconductor process equipment voltage sag
immunity test" of MR-J4 series.

This function enables to avoid triggering [AL. 10 Undervoltage] using the electrical energy charged in the
capacitor in case that an instantaneous power failure occurs during operation.



9. COMPLIANCE WITH SEMI-F47 STANDARD

9.1 Parameter setting

Setting parameters of the drive unit and resistance regeneration converter unit as follows will enable SEMI-

F47 function.

Parameter

Setting value

Description

[Pr. PA20] of the drive unit

1

SEMI-F47 function selection

200

regeneration converter unit

[Pr. PF25] of the drive unit Set the time [ms] until the occurrence of [AL. 10.1 Voltage drop in the control
circuit power].

[Pr. PA17] of the resistance __1_ SEMI-F47 function selection

regeneration converter unit

[Pr. PA18] of the resistance 200 Set the time [ms] until the occurrence of [AL. 10 Undervoltage].

Enabling SEMI-F47 function will change operation as follows.

(1) The voltage will drop in the control circuit power at "Rated voltage x 50% or less". After 200 ms, [AL.
10.1 Voltage drop in the control circuit power] will occur.

(2) [AL. 10.2 Voltage drop in the main circuit power] will occur when bus voltage is as follows.

Voltages which trigger [AL. 10.2 Voltage drop in the main circuit power]

(3) MBR (Electromagnetic brake interlock) will turn off when [AL. 10.1 Voltage drop in the control circuit

power] occurs.

Drive unit

Bus voltage which triggers alarm

MR-J4-DU30KB(-RJ)
MR-J4-DU30KA(-RJ)
MR-J4-DU37KB(-RJ)
MR-J4-DU37KA(-RJ)

200V DC

MR-J4-DU30KB4(-RJ)
MR-J4-DU30KA4(-RJ)
MR-J4-DU37KB4(-RJ)
MR-J4-DU37KA4(-RJ)
MR-J4-DU45KB4(-RJ)
MR-J4-DU45KA4(-RJ)
MR-J4-DU55KB4(-RJ)
MR-J4-DU55KA4(-RJ)

380V DC
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9.2 Requirement of SEMI-F47 standard

The following shows the permissible time of instantaneous power failure for instantaneous power failure
voltage of SEMI-F47 standard.

Requirement of SEMI-F47 standard

Instantaneous power . Permissible time of
failure voltage instantaneous power
failure [s]
Rated voltage x 80% 1
Rated voltage x 70% 0.5
Rated voltage x 50% 0.2

9.3 Calculation of tolerance against instantaneous power failure
The following shows tolerance against instantaneous power failure when instantaneous power failure voltage

is "rated voltage x 50%" and instantaneous power failure time is 200 ms.

Tolerance against instantaneous power failure (instantaneous power failure
voltage = rated voltage x 50%, instantaneous power failure time = 200 ms)

. Tolerance against instantaneous
Drive unit model Instantaneous maximum power failure [W]
output [W] (voltage drop between lines)
MR-J4-DU30K_ 79000 7500
MR-J4-DU37K_ 103000 10000
MR-J4-DU30K_4 79000 7500
MR-J4-DU37K_4 103000 7500
MR-J4-DU45K_4 110000 7500
MR-J4-DU55K_4 135000 7500

Instantaneous maximum output means power which drive unit can output in maximum torque at rated speed.
You can examine margins to compare the values of following conditions and instantaneous maximum output.
Even if driving at maximum torque with low speed in actual operation, the motor will not drive with the
maximum output. This can be handled as a margin.

The following shows the conditions of tolerance against instantaneous power failure.

9.3.1 Delta connection

For the 3-phase (L1/L2/L3) delta connection, an instantaneous power failure occurs in the voltage between a
pair of lines (e.g. between L1 and L2) among voltages between three pairs of lines (between L1 and L2, L2
and L3, or L3 and L1).

9.3.2 Star connection

For the 3-phase (L1/L2/L3/neutral point N) star connection, an instantaneous power failure occurs in the
voltage between a pair of lines (e.g. between L1 and N) among voltages at six locations, between three pairs
of lines (between L1 and L2, L2 and L3, or L3 and L1) and between one of the lines and the neutral point
(between L1 and N, L2 and N, or L3 and N).
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10. APPENDIX

10.1 Peripheral equipment manufacturer (for reference)

Names given in the table are as of Jun. 2018.

Manufacturer Contact information
DDK DDK Ltd.
Phoenix Contact Phoenix Contact GmbH & Co. KG
JST J.S.T. Mfg. Co., Ltd.
Honda Tsushin Kogyo HONDA TSUSHIN KOGYO CO., LTD.
3M 3M
NICHIFU NICHIFU CO., LTD.
Soshin Electric Soshin Electric Co., Ltd.
Okaya Electric Industries OKAYA ELECTRIC INDUSTRIES CO., LTD.

10.2 Compliance with global standards

Converter units and drive units are written as servo amplifiers in app. 2 under certain circumstances.

10.2.1 Terms related to safety

(1) IEC 61800-5-2 Stop function
STO function (Refer to IEC 61800-5-2: 2007 4.2.2.2 STO.)
MR-J4 servo amplifiers have the STO function. The STO function shuts down energy to servo motors,
thus removing torque. This function electronically cuts off power supply in the servo amplifier.

10.2.2 About safety

This chapter explains safety of users and machine operators.

(1) Professional engineer
Only professional engineers should mount MR-J4 servo amplifiers.
Here, professional engineers should meet all the conditions below.

(a) Persons who took a proper training of related work of electrical equipment or persons who can avoid
risk based on past experience.

(b) Persons who have read and familiarized himself/herself with this installation guide and operating
manuals for the protective devices (e.g. light curtain) connected to the safety control system.

(2) Applications of the devices
MR-J4 servo amplifiers comply with the following standards.
ISO/EN ISO 13849-1 Category 3 PL e, IEC/EN 62061 SIL CL 3, IEC/EN 61800-5-2 (STO), IEC/EN
61800-5-1, IEC/EN 61800-3, IEC/EN 60204-1
MR-J4 servo amplifiers can be used with the MR-J3-D05 safety logic unit, or safety PLCs.
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(3) Correct use
Use the MR-J4 servo amplifiers within specifications. Refer to section 1.4 for specifications such as
voltage, temperature, etc. Mitsubishi Electric Co. accepts no claims for liability if the equipment is used in
any other way or if modifications are made to the device, even in the context of mounting and
installation.

@If you need to get close to the moving parts of the machine for inspection or
others, ensure safety by confirming the power off, etc. Otherwise, it may cause an
AWARN ING accident.
@It takes 20 minutes maximum for capacitor discharging. Do not touch the unit and
terminals immediately after power off.

(a) Selection of peripheral equipment and wire
The followings are selected based on IEC/EN 61800-5-1, UL 508C, and CSA C22.2 No. 14.

1) Local wiring
The following table shows the stranded wire sizes [AWG] and the crimp terminal symbols rated at
75 °C/60 °C.

Table App. 1 Recommended wire

Converter unit 75 °C/60 °C stranded wire [AWG] (Note 2)
L1/L2/L3 & (Note 3) L11/L21 L+/L-
MR-CV11K (Note 1) 8: h/6: i
MR-CV18K (Note 1) 4:q/2: -
MR-CV30K (Note 1) 2:n/1/0:
MR-CV37K (Note 1) 1/0: j/1/0: j
MR-CV45K (Note 1) 1/0: j/-: -
MR-CV55K (Note 1) 3/0: k/-: -
MR-CV11K4 (Note 1) 10: 1/10: |
MR-CV18K4 (Note 1) 8: h/6: i 14:g/14: g Exclusive Bus Bar
MR-CV30K4 (Note 1) 6:m/4: e
MR-CV37K4 (Note 1) 4:e/2:n
MR-CV45K4 (Note 1) 4:e/2:n
MR-CV55K4 (Note 1) 2:n/1/0 :-
MR-CV75K4 (Note 1) 1/0: j/-: -
MR-CR55K (Note 1) 2 x 2/0: d (Note 4)/2 x 2/0: -
MR-CR55K4 (Note 1) 2:¢c/1/0: -
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Drive unit 75 °C/60 °C stranded wire [AWG] (Note 2)
L11/L21 L+/L- U/V/W/@ (Note 3)

MR-J4-DU700 (Noe 1) 8:0/6: m
MR-J4-DU900 (Note 1) 4:e/2:n
MR-J4-DU11K (Note 1) 4:e/2:n
MR-J4-DU15K (Note 1) 2:n/1/0: j
MR-J4-DU22K (Note 1) 1/0: j/-: -
MR-J4-DU30K (Note 1) 2/0: d/2/0: -
MR-J4-DU37K (Note 1) ) 2 x 2/0: d (Note 4)/-: -
MR-J4-DU700_4 (Note 1) 14: g/14: g EE;‘S'S“;';’I? 10: p/10: p
MR-J4-DU900_4 (Note 1) 8:0/6: m
MR-J4-DU11K_4 (Note 1) 8:0/6: m
MR-J4-DU15K_4 (Note 1) 6: m/6: m
MR-J4-DU22K_4 (Note 1) 4:e/2:n
MR-J4-DU30K_4 (Note 1) 3:fl2: f
MR-J4-DU37K_4 (Note 1) 2:f1:c
MR-J4-DU45K_4 (Note 1) 1/0: d/1/0: -
MR-J4-DU55K_4 (Note 1) 1/0: d/2/0: -

Note 1. To connect these models to a terminal block, be sure to use the screws that come with the
terminal block.
2. Alphabets in the table indicate crimping tools. For crimp terminals and applicable tools, refer
to (3) (a) 3) in this section.
3. Select wire sizes depending on the rated output of the servo motors. The values in the table
are sizes based on rated output of the servo amplifiers.
4. When the rated current is less than 175 A, 2/0: d can also be used.

2) Crimping tool
Servo amplifier-side crimp terminals
Symbol Crlrg\?ottzr?)lnal Applicable tool Manufacturer
a FVD5.5-10 YNT-1210S
b FVD22-10 YF-1/E-4
¢ (Note 1) R38-10 YPT-60-21
YF-1/E-4
d (Note 1) R60-10 YPT-60-21
YF-1/E-4
e FVD22-8 YF-1/E-4
f (Note 1) R38-8 YPT-60-21
YF-1/E-4
g FVD2-4 YNT-1614 JsT
h FVD8-5 YF-1/E-4 (J.S.T. Mfg. Co., Ltd.)
i FVD14-5 YF-1/E-4
i (Note 1) 60-S8 YF-1/E-4
k (Note 1) 80-10 YF-1/E-4
| FVD5.5-5 YNT-1210S
m FVD14-8 YF-1/E-4
n FVD38-8 YF-1/E-4
o FYD8-8 YF-1/E-4
p FVD5.5-8 YNT-1210S
q (Note 1) 22-S5 YF-1/E-4

Note 1. Coat the crimping part with an insulation tube.
2. Some crimp terminals may not be mounted depending on their sizes. Make sure
to use the recommended ones or equivalent ones.
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3) Selection example of MCCB and fuse
Use a fuse (T class) or the molded-case circuit breaker (UL 489 Listed MCCB) indicated in the
table below. The T class fuses and molded-case circuit breakers in the table are selected
examples based on rated 1/O of the servo amplifiers. When you select a smaller capacity servo
motor to connect it to the servo amplifier, you can also use smaller capacity T class fuses or
molded-case circuit breaker than ones in the table. For selecting ones other than Class T fuses
and molded-case circuit breakers below, refer to section 1.4.

Converter unit Molded-case circuit breaker (240 V AC) Fuse (300 V)
MR-CV11K NF100-CVFU-60A (100 A frame 60 A) 80 A
MR-CV18K NF100-CVFU-100A (100 A frame 100 A) 150 A
MR-CV30K NF225-CVFU-150A (225 A frame 150 A) 225 A
MR-CV37K NF225-CVFU-200A (225 A frame 200 A) 300 A
MR-CV45K NF225-CWU-225A (225 A frame 225 A) 350 A
MR-CV55K NF400-SKW-300A (400 A frame 300 A) 400 A
MR-CR55K NF225-CWU-175A (225 A frame 175 A) 300 A

Converter unit Molded-case circuit breaker (480 V AC) Fuse (600 V)

MR-CV11K4 NF100-HRU-30A (100 A frame 30 A) 40 A
MR-CV18K4 NF100-HRU-50A (100 A frame 50 A) 80 A
MR-CV30K4 NF100-HRU-80A (100 A frame 80 A) 150 A
MR-CV37K4 NF100-HRU-100A (100 A frame 100 A) 150 A
MR-CV45K4 NF250-SVU-125A (250 A frame 125 A) 200 A
MR-CV55K4 NF250-SVU-150A (250 A frame 150 A) 225 A
MR-CV75K4 NF250-SVU-200A (250 A frame 200 A) 300 A

MR-CR55K4 NF125-SVU-125A (125 A frame 125 A) 200 A

4) Power supply
This servo amplifier can be used on the condition of overvoltage category Il set forth in IEC/EN
60664-1. For the interface power supply, use an external 24 V DC power supply with reinforced
insulation on I/O terminals.

5) Grounding
To prevent an electric shock, always connect the protective earth (PE) terminal (marked & ) of
the servo amplifier to the protective earth (PE) of the cabinet. Do not connect two grounding
cables to the same protective earth (PE) terminal. Always connect cables to the terminals one-to-
one.
This product can cause a DC current in the protective earthing conductor. Where a residual
current-operated protective (RCD: earth-leakage current breaker) device is used for protection in
case of direct or indirect contact, only an RCD of Type B is allowed on the supply side of this
product.

PE terminal
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(b) EU compliance
The EC directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. The CE marking proves the compliance of the
manufacturer with the EC directives, and this marking also applies to machines and equipment
incorporating servos.

1)

2)

EMC requirement

MR-J4 servo amplifiers comply with category C3 in accordance with EN 61800-3. As for 1/0O wires
(max. length 10 m. However, 3 m for STO cable for CN8.) and encoder cables (max. length 50
m), use shielded wires and ground the shields. Install an EMC filter and surge protector on the
primary side of the servo amplifier. In addition, use a line noise filter for outputs of the servo
amplifiers. The following shows recommended products.

EMC filter: Soshin Electric HF3000A-UN series, TF3000C-TX series, COSEL FTB series
Surge protector: Okaya Electric Industries RSPD series Line noise filter: Mitsubishi Electric FR-
BIF

MR-J4 Series are not intended to be used on a low-voltage public network which supplies
domestic premises; Radio frequency interference is expected if used on such a network. The
installer shall provide a guide for Installation and use, including recommended mitigation devices.
To avoid the risk of crosstalk to signal cables, the installation instructions shall either recommend
that the power interface cable be segregated from signal cables.

For Declaration of Conformity (DoC)

Hereby, MITSUBISHI ELECTRIC EUROPE B.V. declares that the optional unit is in compliance
with EC directives (EMC directive (2014/30/EU) and RoHS directive (2011/65/EU)). For the copy
of Declaration of Conformity, contact your local sales office.

(c) USA/Canada compliance
This servo amplifier is designed in compliance with UL 508C and CSA C22.2 No. 14.

1)

2)

3)

4)

Installation

The minimum cabinet size is 150% of each MR-J4 servo amplifier's volume. Also, design the
cabinet so that the ambient temperature in the cabinet is 55 °C or less. The servo amplifier must
be installed in a metal cabinet. Additionally, mount the servo amplifier on a cabinet that the
protective earth based on the standard of IEC/EN 60204-1 is correctly connected. For
environment, the units should be used in open type (UL 50) and overvoltage category shown in
table in section 10.2.8. The servo amplifier needs to be installed at or below pollution degree 2.
Use only copper wires or copper bus bars for wiring.

Short-circuit current rating (SCCR)
Suitable For Use On A Circuit Capable Of Delivering Not More Than 100 kA rms Symmetrical
Amperes, 500 Volts Maximum.

Overload protection characteristics
The MR-J4 servo amplifiers have servo motor overload protective function. (It is set on the basis
(full load current) of 120% rated current of the servo amplifier.)

Over-temperature protection for motor

Motor Over temperature sensing is not provided by the drive.

Integral thermal protection(s) is necessary for motor and refer to section 10.2.8. for the proper
connection.
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5) Branch circuit protection

For installation in United States, branch circuit protection must be provided, in accordance with
the National Electrical Code and any applicable local codes.

For installation in Canada, branch circuit protection must be provided, in accordance with the
Canada Electrical Code and any applicable provincial codes.

(d) South Korea compliance (MR-CR55K(4) and 30 kW or more of MR-J4-DU)
This product complies with the Radio Wave Law (KC mark) Please note the following to use the

product.
ol 717|= €58 (AZ) MA LBV 7| 2 M
7t elo X|Ho|M ALESHE AE SH2 =

2 F2I5HA|7] B2t

gt ot

(The product is for business use (Class A) and meets the electromagnetic compatibility
requirements. The seller and the user must note the above point, and use the product in a place

except for home.)

In addition, use an EMC filter, surge protector, ferrite core, and line noise filter on the primary side for
inputs. Use a ferrite core and line noise filter for outputs. Use a distance greater than 30 m between
the product and third party sensitive radio communications.

(4) General cautions for safety protection and protective measures
Observe the following items to ensure proper use of the MR-J4 servo amplifiers.

(a) For safety components and installing systems, only qualified personnel and professional engineers

should perform.

(b) When mounting, installing, and using the MR-J4 servo amplifier, always observe standards and

directives applicable in the country.

(c) The item about noises of the test notices in the manuals should be observed.

(5) Residual risk

(a) Be sure that all safety related switches, relays, sensors, etc., meet the required safety standards.

(b) Perform all risk assessments and safety level certification to the machine or the system as a whole.

(c) If the upper and lower power modules in the servo amplifier are shorted and damaged
simultaneously, the servo motor may make a half revolution at a maximum.

(d) Only qualified personnel are authorized to install, start-up, repair or adjust the machines in which
these components are installed. Only trained engineers should install and operate the equipment.

(ISO 13849-1 Table F.1 No. 5)

(e) Separate the wiring for safety observation function from other signal wirings. (ISO 13849-1 Table F.1

No. 1)

(f) Protect the cables with appropriate ways (routing them in a cabinet, using a cable guard, etc.).

(g) Keep the required clearance/creepage distance depending on voltage you use.
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(6) Disposal

Disposal of unusable or irreparable devices should always occur in accordance with the applicable

country-specific waste disposal regulations. (Example: European Waste 16 02 14)

(7) Lithium battery transportation
To transport lithium batteries, take actions to comply with the instructions and regulations such as the
United Nations (UN), the International Civil Aviation Organization (ICAO), and the International Maritime

Organization (IMO).

The batteries (MR-BAT6V1SET, MR-BAT6V1, and MR-BAT6V1BJ) are assembled batteries from two
batteries (lithium metal battery CR17335A) which are not subject to the dangerous goods (Class 9) of
the UN Recommendations.

10.2.3 Installation direction and clearances

/N\CAUTION

malfunction.

direction to maintain pollution degree 2.

@ The devices must be installed in the specified direction. Not doing so may cause a

@ Mount the servo amplifier on a cabinet which meets IP54 in the correct vertical

30 mm or
more

72

AR
¥

Converter unit

Drive unit

Front
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10. APPENDIX

10.2.4 Electrical Installation and configuration diagram

@ Turn off the molded-case circuit breaker (MCCB) to avoid electrical shocks or
/AWARNING aker (MCGB) to avold ele
damages to the product before starting the installation or wiring.

@ Securely connect the cables in the specified method and tighten them with the
specified torque. Otherwise, the servo motor may operate unexpectedly.
@The installation complies with IEC/EN 60204-1. The voltage supply to machines
ACAUTlON must be 20 ms or more of tolerance against instantaneous power failure as
specified in IEC/EN 60204-1.
@ Connecting a servo motor of the wrong axis to U, V, W, or CN2_ of the servo
amplifier may cause a malfunction.
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The following shows representative configuration examples to conform to the IEC/EN/UL/CSA standards.

Connection with resistance regeneration converter unit

(3-Phase 240 V AC) %
(3-Phase 400 V AC) _

Resistance regeneration converter unit
Drive unit

MCCB
or
fuse
—X
T CN8
MCCB 0 STO
PE CN1
[——Controller
L11 CN2
—MCCB > L21 - Encoder
unVAV/PE | |C3P'

Cabinet sides

To protective equipment Servo motor
(Thermal signal) (Note)

Machine side
Encoder

Connection with power regeneration converter unit

AC reactor
(3-Phase 240 V AC) % T

Power regeneration converter unit

(3-Phase 400 V AC) 5 T o Drive unit
MCCB | | mc[Li2s L+
or - MC1 L-
fuse
—X
p——X
MCCB H— STO
fuse — Controller
_M'C_CB_>5X’ Encoder
o cable
,,,,,,,, fuse . ______ T Cabinet sides
To protective equipment Servo motor Machine side
(Thermal signal) (Note) S Encoder

Note. Please use a thermal sensor, etc. for thermal protection of the servo motor.

The connectors described by rectangles are safely separated from the main circuits described by circles.
The connected motors will be limited as follows.

- HG/HF/HC/HA series servo motors (Mfg.: Mitsubishi Electric)
* Using a servo motor complied with IEC 60034-1 and Mitsubishi Electric encoder (OBA, OSA)
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10.2.5 Signals
(1) Signal

The following shows MR-J4-DU30KB signals as a typical example.

STO 1/0 signal W
connector . 11
CN8
1 2 |6 2| 6
2 1 ‘I DI1 3 DI2 13
—T T T 4 DOCOM 14 MBR
4 3 MO1 5 MO2 15
STO1 STOCOM 6 16
DICOM ALM
6 S LA LAR
TOFB1 STO2 7 17
8 7 8 LB 18 LBR
TOFCOM| | TOFB2 Lz 9 LZR 19
AN 10 INP 20 DI3
N . DICOM EM2
(2) /O device
Input device
Symbol Device Connector Pin No.
EM2 Forced stop 2 CN3 20
STOCOM Common terminal for input signals STO1/STO2 3
STO1 STO1 state input CN8 4
STO2 STO2 state input 5
Output device
Symbol Device Connector Pin No.
TOFCOM Common terminal for monitor output signal in STO state 8
TOFBA1 Monitor output signal in STO1 state CN8 6
TOFB2 Monitor output signal in STO2 state 7
Power supply
Symbol Device Connector Pin No.
DICOM Digital I/F power supply input 5,10
DOCOM Digital I/F common CN3 3
SD Shield Plate
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10.2.6 Maintenance and service

@To avoid an electric shock, only qualified personnel should attempt inspections.

AWARN I NG For repair and parts replacement, contact your local sales office.

(1) Inspection items

It is recommended that the following points periodically be checked.

(a) Check for loose terminal block screws. Retighten any loose screws.

Drive unit/converter unit

Tightening torque: [Nem]

Lle{w|pPr|pr]c|L+]L

L11 | L21

ulv]|wlPrE

MR-J4-DU700_/MR-J4-DU900_/
MR-J4-DU11K_/MR-J4-DU15K_/
MR-J4-DU22K_/MR-J4-DU700_4/
MR-J4-DU900_4/MR-J4-DU11K_4/
MR-J4-DU15K_4/MR-J4-DU22K_4/
MR-J4-DU30K_4/MR-J4-DU37K_4

MR-J4-DU30K_/MR-J4-DU37K_/
MR-J4-DU45K_4/MR-J4-DU5S5K_4

3.0

MR-CV11K_/MR-CV18K_/MR-CV11K_4/

MR-CV18K_4 2.0
MR-CV30K_/MR-CV37K_/MR-CV45K_/
MR-CV30K_4/MR-CV37K_4/MR-CV45K_4/ 6.0
MR-CV55K_4/MR-CV75K 4

MR-CV55K 12.0

MR-CR55K/MR-CR55K4

12.0

1.2

6.0

12.0

2.0

6.0

12.0

(b) Check servo motor bearings, brake section, etc. for unusual noise.

(c) Check the cables and the like for scratches or cracks. Perform periodic inspection according to

operating conditions.

(d) Check that the connectors are securely connected to the servo motor.

(e) Check that the wires are not coming out from the connector.

(f) Check for dust accumulation on the servo amplifier.

(g) Check for unusual noise generated from the servo amplifier.

(h) Check the servo motor shaft and coupling for connection.

(i) Make sure that the emergency stop circuit operates properly such that an operation can be stopped
immediately and a power is shut off by the emergency stop switch.
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(2) Parts having service life
Service life of the following parts is listed below. However, the service life varies depending on operating
methods and environment. If any fault is found in the parts, they must be replaced immediately
regardless of their service life. For parts replacement, please contact your local sales office.

Part name

Life guideline

Smoothing capacitor

10 years (Note 3)

Relay

Number of power-on, forced stop and controller forced stop times: 100,000 times
Number of on and off for STO: 100,000 times

Cooling fan

10,000 hours to 30,000 hours (2 years to 3 years)

Battery backup time (Note 1)

Approximately 20,000 hours
(equipment power supply: off, ambient temperature: 20 °C)

Battery life (Note 2)

5 years from date of manufacture

Note 1. The time is for using MR-J4 servo amplifier with a rotary servo motor using MR-BAT6V1SET or MR-BAT6V1BJ. For details

and other battery backup time, refer to each servo amplifier instruction manual.

2. Quality of the batteries degrades by the storage condition. The battery life is 5 years from the production date regardless of the
connection status.

3. The characteristic of smoothing capacitor is deteriorated due to ripple currents, etc. The life of the capacitor greatly depends
on ambient temperature and operating conditions. The capacitor will be the end of its life in 10 years of continuous operation in
air-conditioned environment (ambient temperature of 40 °C or less for use at the maximum 1000 m above sea level, 30 °C or
less for over 1000 m to 2000 m).

10.2.7 Transportation and storage

@ Transport the products correctly according to their mass.

@Stacking in excess of the limited number of product packages is not allowed.

@For detailed information on transportation and handling of the battery, refer to the
servo amplifier instruction manual.

ACAUTK)N @ |nstall the product in a load-bearing place of servo amplifier and servo motor in

accordance with the instruction manual.

@ Do not put excessive load on the machine.

@®Do not hold the front cover, cables, or connectors when carrying the servo
amplifier. Otherwise, it may drop.

When you keep or use it, please fulfill the following environment.

Item Environment
. Operation [°C] 0 to 55 Class 3K3 (IEC/EN 60721-3-3)

g?}%eer’:ture Transportation (Note)  [°C] 20 to 65 Class 2K4 (IEC/EN 60721-3-2)

Storage (Note) [°C] -20 to 65 Class 1K4 (IEC/EN 60721-3-1)
Amb.ie.nt Operation, transportation, 5 %RH to 90 %RH
humidity storage

10 Hz to 57 Hz with constant amplitude of 0.075 mm

Test condition 57 Hz to 150 Hz with constant acceleration of 9.8 m/s2 to IEC/EN 61800-5-1
Vibration (Test Fc of IEC 60068-2-6)
resistance | Operation 5.9 m/s?

Transportation (Note)

Class 2M3 (IEC/EN 60721-3-2)

Storage

Class 1M2 (IEC/EN 60721-3-2)

Pollution degree

2

IP rating

IP20 (IEC/EN 60529), Terminal block IP00

Open type (UL 50)

Altitude

Operation, storage

Max. 2000 m above sea level

Transportation

Max. 10000 m above sea level

Note. In regular transport packaging
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10.2.8 Technical data

(1) Converter unit

MR-_
Item CR_ cV_ CR_ cv_
55K | 11K | 18K | 30K | 37K | 45K | 55K [ 55K4 [ 11k4 | 18k4 | 30k4 | 37k4 | 45K4 | 55K4 | 75K4
ouput |Rted voltage 270 V DC to 324 V DC 513 V DC to 648 V DC
Rated current [A] 2159] 41 [ 76 [ 144 [ 164 [ 198 [ 238 [1138] 21 [ 38 [ 72 | 82 [ 99 [ 119 | 150
Main cirouit | Voltage, 3-phase 200 V AC to 240 V AC, 50 Hz/60 Hz 3-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
(line Frequency
Power |voltage) [current[A] [191.3] 35 | 65 [ 107 [ 121 ] 148 [ 200 [1007] 18 [ 35 [ 61 | 70 | 85 [ 106 [ 130
supply Control circuit (line 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz, 1-phase 380 V AC to 480 V AC, 50 Hz/60 Hz, 0.2 A
voltage) 0.3A
Interface (SELV) 24V DC * 10% (required current capacity: MR-CR_, 150 mA; MR-CV_, 350 mA)

Pollution degree

2 (IEC/EN 60664-1)

Overvoltage category

3-phase 200 V AC/400 V AC: IlI (IEC/EN 60664-1)

Protective class

I (IEC/EN 61800-5-1)

Short-circuit current rating (SCCR)

100 kA

(2) Drive unit

ltem

MR-J4-DU_

700_[900_[11Kk_[15k_[22k_[30k_]37K_[700 4]900_4[11k_4]15K_4]22K_4[30K_4[37K_4]45K 4]55K 4

Output Rated voltage 3-phase 170 V AC, 360 Hz 3-phase 323 V AC, 360 Hz
utpu
Y ['Rated current [A] 37 | 54 | 68 | 87 | 126 | 174 | 204 | 17 [ 25 | 32 | 41 | 63 | 87 [ 102 [ 131 | 143
Main circuit The main circuit power of the drive unit is supplied by the converter unit.
Power Control circuit (line 1-phase 200 V AC to 240 V AC,
1-ph V AC to 480 V Al H Hz, 0.2 A
supply | voltage) 50 Hz/60 Hz, 0.3 A phase 380 VAC to 480 V AC, 50 Hz/60 Hz, 0
Interface (SELV) 24 V DC £ 10% (required current capacity: MR-J4-DU_A_, 500 mA; MR-J4-DU_B_, 300 mA)

Control method

Sine-wave PWM control, current control method

Safety observation function (STO)
IEC/EN 61800-5-2 (Note)

EN ISO 13849-1 category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL 3, and EN 61800-5-2

Mean time to dangerous failure

MTTFd 2 100 [years] (314a)

Effectiveness of fault monitoring of
a system or subsystem

DC = Medium, 97.6 [%]

Probability of dangerous Failure per
Hour

PFH = 6.4 x 10 [1/h]

Mission time

TM = 20 [years]

Response performance

8 ms or less (STO input off — energy shut off)

Pollution degree

2 (IEC/EN 60664-1)

Overvoltage category

3-phase 200 V AC/400 V AC: Il (IEC/EN 60664-1)

Protective class

| (IEC/EN 61800-5-1)

Short-circuit current rating (SCCR)

100 kA

Note. Servo amplifiers manufactured in August 2015 or later comply with SIL 3 requirements.
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(3) Dimensions/mounting hole process drawing

- Variable dimensions [mm
Converter unit/drive unit [mm] Mass [kg]
W H D
MR-CR55K/MR-CR55K4 300 380 300 22
H| | Front Side MR-CV11K/MR-CV18K/
MR-CV11K4/MR-CV18K4 90 380 270 7.0
MR-CV30K/MR-CV37K/MR-CV45K/
™ D MR-CV30K4/MR-CV37K4/MR-CV45K4 150 380 300 107
« ) ¥ | MR-CV55K/MR-CV55K4/MR-CV75K4 300 380 300 26.5
MR-J4-DU700_/MR-J4-DU900_/
MR-J4-DU11K_/MR-J4-DU700_4/ 150 380 300 9.9
MR-J4-DU900_4/MR-J4-DU11K_4
MR-J4-DU15K_/MR-J4-DU22K_
MR-J4-DU15K_4_/MR-J4-DU22K_4 240 380 300 15.2
MR-J4-DU30K_/MR-J4-DU37K_ 300 380 300 21
MR-J4-DU30K_4/MR-J4-DU37K_4 240 380 300 16
MR-J4-DU45K_4/MR-J4-DU55K_4 300 380 300 19
w1 Approx. W5 L . Variable dimensions [mm] Sgrew
W5 w4 Approx. W3 Converter unit/Drive unit size
o Ws w2 *‘L_{ W1 w2 | w3 [ wa | ws A
] | MR-CR55K/MR-CR55K4/
MR-J4-DU30K_/MR-J4-DU37K_/ 300 260 20 281 9.5 M6
MR-J4-DU45K_4/MR-J4-DU55K_4
Converter unit MR-CV11K/MR-CV18K/MR-CV11K4/
888 | omewnt |32 MR-CV18K4 %0 ] 4 82 4 MS
Opening MR-CV30K/MR-CV37K/MR-CV45K/
MR-CV30K4/MR-CV37K4/
MR-CV45K4/MR-J4-DU700_/
| e MR-J4-DU900_/MR-J4-DU11K_/ 150 | €0 a5 | 142 4 M5
A serew roorox 10 | MR-J4-DU700_4/MR-J4-DU900_4/
Apbrox 10 Approx 19 | MR-J4-DU11K_4
MR-CV55K/MR-CV55K4/MR-CV75K4 | 300 180 60 282 9 M5
MR-J4-DU15K_/MR-J4-DU22K_/
MR-J4-DU15K_4/MR-J4-DU22K_4/ 240 120 60 222 9 M5
MR-J4-DU30K_4/MR-J4-DU37K_4

10.2.9 Check list for user documentation

A MITSUBISHI
ELECTRIC

MR-CV/MR-CR/MR-J4-DU installation checklist for manufacturer/installer

The following items must be satisfied by the initial test operation at least. The manufacturer/installer must
be responsible for checking the standards in the items.
Maintain and keep this checklist with related documents of machines to use this for periodic inspection.

PoN~

5.

Is it based on directive/standard applied to the machine?

Is directive/standard contained in Declaration of Conformity (DoC)?

Does the protection instrument conform to the category required?

Are electric shock protective measures (protective class) effective?
Is the STO function checked (test of all the shut-off wiring)?
Checking the items will not be instead of the first test operation or periodic inspection by professional
engineers.

Yes[ ],No[ ]
Yes[ ],No[ ]
Yes[ ],No[ ]
Yes[ ], No[ ]
Yes[ ], No[ ]
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10.3 Special coating-specification product (IEC 60721-3-3 Class 3C2)
10.3.1 Summary

This section explains servo amplifiers with a special coating specification.

10.3.2 Specifications

(1) Special coating
Using the MR-J4 series in an atmosphere containing a corrosive gas may cause its corrosion with time,
resulting in a malfunction. For the printed circuit board of the servo amplifiers with a special coating
specification, a urethane coating agent is applied to some parts capable of being coated technically
(except LEDs, connectors, terminal blocks, etc.) to improve the resistance to corrosive gases. Use a
servo amplifier with a special coating specification specifically for applications susceptible to corrosive
gases, including tire manufacturing and water treatment. Although the special coating-specification
products have the improved resistance to corrosive gases, proper operations in environments mentioned
above are not guaranteed. Therefore, perform periodic inspections for any abnormality.

(2) Standard for corrosive gases
In IEC 60721-3-3, corrosive gases refer to sea salt, sulfur dioxide, hydrogen sulfide, chlorine, hydrogen
chloride, hydrogen fluoride, ammonia, ozone, and nitrogen oxides shown in the environmental parameter
column of the table below.
The table also shows the corrosive gas concentrations defined in IEC 60721-3-3, Class 3C2.

Environmental parameter Unit 3C2 -
Mean value | Maximum value

a) Sea salt None Salt mist

b) Sulfur dioxide cm3/m3 0.11 0.37
¢) Hydrogen sulfide cm3/m3 0.071 0.36
d) Chlorine cm3/m3 0.034 0.1
e) Hydrogen chloride cm3/m3 0.066 0.33
f) Hydrogen fluoride cm3/m3 0.012 0.036
g) Ammonia cm3/m3 14 4.2
h) Ozone cm3/m3 0.025 0.05
i) Nitrogen oxides cm3/m3 0.26 0.52

The special coating-specification products have the improved corrosion resistance in environments with
corrosive gas concentrations conforming to IEC 60721-3-3, Class 3C2. We tested typical models and
confirmed that their corrosive gas resistance was improved, compared with the standard models.

10- 15



10. APPENDIX

10.4 EC declaration of conformity

The MR-J4-_DU series drive units comply with the safety component laid down in the Machinery directive.

h p
<
[&] L
Ll
E Product Service
 CERTIFICATE
. No. Z10 16 08 66509 026
Holder of Certificate: MITSUBISHI ELECTRIC CORPORATION
o Nagoya Works
2 5-1-14, Yada-Minami
Higashi-ku, Nagoya-shi
o Aichi
t 461-8670 JAPAN
E Factory(ies): 66509, 83304
i Certification Mark: :
(]
L 2
[ -
<t
-
= Product: AC servo systems
o Model(s): Drive Unit MR-J4 Series
< Drive Unit MR-JE Series
- For nomenclature see attachment
t Parameters: Safety function (EN 61800-5-2): STO
Px) Ambient temperature:
Operation: 0°C to 55°C
@ Storage: -20°C to 85°C
Altitude: max. 2000m above sea level
o Tested EN ISO 13849-1:2015 (Cat 3, PL ¢)
= according to: EN 62061:2005/A2:2015 (SILCL 3)
) IEC 62061(ed.1);am1;am2
o IEC 61508-1(ed.2) (SIL 3)
Rz IEC 61508-2(ed.2) (SIL 3)
ina IEC 61508-4(ed.2) (SIL 3)
EN 61800-5-1:2007
* IEC 61800-5-1(ed.2)
wi EN 61800-5-2:2007
[ IEC 61800-5-2(ed.2)
<< IEC 61326-3-1(ed.1)
2 The product was tested on a voluntary basis and complies with the essential requirements. The
(T certification mark shown above can be affixed on the product. It is not permitted to alter the
— certification mark in any way. In addition the certification holder must not transfer the certificate
'E to third parties. See also notes overleaf.
[T Test report no.: MN86533T
U Valid until: 2021-08-24
& .
/7 .
— S /
: Date, 2016-08-25 ( Gunter Greil )
bl Page 1 of 3
—
= [~
< L - ®
2 N TUV SUD Product Service GmbH - Zertifizierstelle - RidlerstraBe 65 - 80339 Miinchen - Germany TV
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10.5 Status of general-purpose AC servo products for compliance with the China RoHS directive
10.5.1 Summary

The China RoHS directive: H 115 .77 i i5 4ed2 H & B /0% (Management Methods for Controlling Pollution
by Electronic Information Products) came into effect on March 1, 2007. The China RoHS directive was
replaced by the following China RoHS directive: 2% FE-17= i A 4705 IR i1l 43 A 4 22 /092 (Management
Methods for the Restriction of the Use of Hazardous Substances in Electrical and Electronic Products). The
succeeding China RoHS directive has been in effect since July 1, 2016.

The China RoHS directive restricts the use of six hazardous substances (lead, mercury, cadmium,
hexavalent chromium, polybrominated biphenyls (PBB), and polybrominated diphenyl ethers (PBDE)) and
other hazardous substances specified by the State (currently no applicable substances). The EU RoHS
directive (2011/65/EU) also restricts the use of the above six hazardous substances.

10.5.2 Status of our products for compliance with the China RoHS directive

The following tables show the content of six hazardous substances in our products and Environment-Friendly
Use Period marks. This table is created based on the standard SJ/T11364.

Substance name Hazardous substance (Note 1)
Threshold standard Lead Mercu Cadmium Hexavalent Environment-
o . ry o chromium | PBB PBDE Friendly Use Remark
(Pb) (Hg) (Cd) (CrvI) Period mark emar
Threshold of cadmium: 0.01 wt% (100 ppm), (Note 2)

Part name Threshold of substances other than cadmium: 0.1 wt% (1000 ppm)
Servo amplifier Mounting board X @) O O O (@)
Servo system Heat sink X ( Y
controller f i Q Q < 2 = @

Resin cabinet ®) O O @) O O

Plate and screw @) O O O O O
Servo motor Bracket x @) O O O O

Mounting board X

u. ing : r @) O @) O ©) (1.5\'

Resin cabinet ®) O O O O O

Core and cable o) O O O O O
Cable product Cable O O ) O O O ’é\ Including

Connector O O O O @) O \J connector set
Optional unit Mounting board X O O O O O -

Resin cabinet O @) @) o ©) o Uﬁ

Plate and screw @) O O O O O

Note 1. O: Indicates that said hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement of GB/T26572.
% : Indicates that said hazardous substance contained in at least one of the homogeneous materials for this part is above the
limit requirement of GB/T26572.
2. Indications based on "Marking for the restriction of the use of hazardous substances in electrical and electronic product”
[SJ/IT11364-2014]
Indicates that a certain hazardous substance is contained in the product manufactured or sold in China.
5 Observe safety and usage precautions for the product, and use it within a limited number of years from the
production date. Thereby, any of the hazardous substances in the product does not cause environmental
pollution, or seriously affect human health or property.

Indicates that no certain hazardous substance is contained in the product.

® 6
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10.5.3 Difference between the China RoHS directive and the EU RoHS directive

The China RoHS directive allows no restriction exemption unlike the EU RoHS directive. Although a product
complies with the EU RoHS directive, a hazardous substance in the product may be considered to be above
the limit requirement (marked " x") in the China RoHS directive.
The following shows some restriction exemptions and their examples according to the EU RoHS directive.

- Lead as an alloying element in steel for machining purposes and in galvanized steel containing up to
0.35% lead by weight, lead as an alloying element in aluminum containing up to 0.4% lead by weight, and
copper alloy containing up to 4% lead by weight, e.g. brass-made insert nuts

- Lead in high melting temperature type solders (i.e. lead-based alloys containing 85% by weight or more

lead)

- Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic in
capacitors, e.g. piezoelectronic devices
* Electrical and electronic components containing lead in a glass or ceramic matrix compound, e.g. chip

resistors

10.5.4 Status of our products for compliance with the China RoHS directive (Chinese)

The following shows the table in Chinese according to "Management Methods for the Restriction of the Use
of Hazardous Substances in Electrical and Electronic Products".

YR FR HEWR (D
W * i AN . PBDE PR
S| (Pb) (Hg) cd | cron) 4 PR AR IR T
BI{E: #E: 0.01wt%(100ppm) « (J%2)
AR AR 0. 1wt% (1000ppm) «
il A28 AR 2L x o ) o) o o)
A IR R S WA x @) @) O O O
il s o O O O ®) O @
SR, 1B o &) o) ) o) @)
R o x &) &) o) e o)
HL AR 2L x 0 0 o) &) @)
RHIRFE A o &) &) ) e o) @
b, Bk @) O O O O @)
W45 2k o) 0 o) o) 0 o) L P 3 24
T P o) O O O o) o @ ft
b o FEL AR 4 1 x @) @) O O ®)
Btk W o o o o o o &)
SR, 1 o &) ®) ) ) )

E L O FoRIZAFWRAZIA A BB R A B IECB/ T2657 20 E I IR ESK LR .
X FoRI%A HYITAL LD B 2> — R TR R 5 R OB/ T265 720 E I R 2R .
2. MR BT AT A EWREE AR ER” L [SJ/T11364-2014] KIF7R
bR B AR Y [ A /A R T T SRR
SRR AT AR ) 22 A S AR 7 T VR R, A SR R CRA IR AN 2 R B 75 e ek A A T
PR R AR o

®

te’ R SRR HIE 7 b AN S B R EYR .
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REVISION

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision
Jan. 2015 SH(NA)0O30153ENG-A | First edition
Aug. 2015 SH(NA)030153ENG-B | Altitude of 2000 m above sea level is disclosed.
Safety Instructions
4. Additional instructions The environment is changed.
Relevant manuals The part of table is changed.
Section 1.1.1 The diagram is partially changed.
Section 1.1 The note is partially changed.
Section 1.2.1 The part of table is changed.
Section 1.2.2 (1) (a) The table and the note are partially changed.
Section 1.2.2 (1) (b) The table and the note are partially changed.
Section 1.2.2 (2) (a) The table and the note are partially changed.
Section 1.2.2 (2) (b) The table and the note are partially changed.
Section 1.4 (2) (b) The diagram is changed.
Section 1.5.1 (1) The part of table is changed.
Section 1.5.1 (2) (a) 1) @) The part of table is changed.
Section 1.5.1 (2) (a) 2) a) The part of table is changed.
Section 1.6 The note is changed.
Section 2.5 Added.
Section 3.1.2 (1) (a) The note is partially changed.
Section 3.1.2 (1) (b) The note is partially changed.
Section 3.1.2 (2) (a) The note is partially changed.
Section 3.1.2 (2) (b) The note is partially changed.
Section 3.3.2 (1) The diagram is partially changed.
Section 6.2 The sentences are partially changed.
Section 6.2.1 (2) The sentences are partially changed.
Section 6.2.2 The table and the note are partially changed.
Section 6.2.3 The part of table is changed.
Section 9.3.2 The note is partially changed.
Section 9.5 (1) The caution and the note are added.
Section 9.5 (2) The sentences are changed.
Section 9.10.3 (1) (a) The note is partially changed.
Section 9.10.3 (1) (b) The note is partially changed.
Section 9.10.3 (2) (a) 1) The note is partially changed.
Section 9.10.3 (2) (a) 2) The note is partially changed.
Section 9.10.3 (2) (b) 1) The note is partially changed.
Section 9.10.3 (2) (b) 2) The note is partially changed.
Section 9.10.3 (3) The diagram is partially changed.
App. 2 Partially changed.
Feb. 2017 SH(NA)030153ENG-C | MR-CV_is added.
MR-J4-DU900B_ to MR-J4-DU22KB__ are added.
MR-D30 is supported.
MR-CR55_ and MR-J4-DU_ with a special coating specification are added.
Safety Instructions
4. Additional instructions The environment is changed.
Relevant manuals The part of table is changed.
Chapter 1 to Chapter 9 The contents are entirely changed.
App. 3 Added.
App. 4 Added.
App. 5 Added.
May 2017 SH(NA)030153ENG-D | Maximally increased torque function for MR-J4-DU900B is added.

4. Additional instructions

(3) Sentences in test run and adjustment are changed.

Section 1.1

The part of table is changed.
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May 2017 SH(NA)030153ENG-D | Section 1.3.3 The part of table is changed.
Section 1.4.1 (2) The part of table is changed.
Section 1.4.3 (1) The part of table is changed.
Section 1.6.1 Note 8 is added.
Section 3.1 Note 4 is added.
Section 3.3.1 (2) Note 1 is changed.
Section 3.3.4 (1) Sentences in RDYB (Operation permission) are changed.
Section 3.6 Note 1 is changed.
Section 5.1 (1) (a) Note 2 is changed.
Section 5.3.1 PC23 is added.
Section 5.4.1 Note 3 is changed.
Section 6.1.1 (2) The sentences and table are changed.
Section 6.1.2 (2) Note 2 is changed.
Section 6.2.1 (2) The sentences and table are changed.
Section 6.2.2 (2) Note 2 is changed.
Section 6.3.1 (2) The sentences and table are changed.
Section 8.3.1 The table is changed.
Section 8.3.2 Note 8 is added and changed.
Section 8.5 (1) Changed note 3 for the table of MR-CR_.
App.2.3 The item name is changed.

Jun. 2018 SH(NA)030153ENG-E | The passing wiring of the control circuit power supply is added.

3. To prevent injury, note

the following

4. Additional instructions

Section 1.6

2. INSTALLATION
Section 3.3.1 (2)
Section 3.3.3 (2)
Section 3.4

Section 4.3.1 (2)
Section 5.1.1 (1) (a)
Section 5.1.1 (1) (c)
Section 5.1.1 (2) (a)
Section 5.1.1 (2) (c)
Section 5.1.2 (1) (a)
Section 5.1.2 (2) (a)
Section 5.1.1 (2) (c)
Section 5.2

Section 5.4.2
Section 5.4.3 (1)
Section 5.4.3 (2)
Section 5.5

Section 8.2.2 (1)
Section 8.3

Section 8.3.2
Section 8.4.2
Section 8.5.2 (3)
Section 8.11.3
Section 8.11.4
Section 10.2.2 (1) (b)
Section 10.2.7

The sentences are added.

The sentences are added and changed.

Note is added.

CAUTION is added.

Note is added.

Added.

Caution and Note are added.

Note is added.

The sentences in the table are partially deleted.
The sentences in the table are partially deleted.
The sentences in the table are partially deleted.
The sentences in the table are partially deleted.
The sentences in the table are partially deleted.
The sentences in the table are partially deleted.
The sentences in the table are partially deleted.
CAUTION is added.

CAUTION is added.

The sentences are changed.

The sentences are changed.

Added.

The contents are entirely changed.

POINT is changed.

Note is added.

Added.

Added.

POINT is added.

POINT is added.

The sentences are changed.

CAUTION is added.
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Nov. 2020 SH(NA)030153ENG-F | The dimensions are changed.
Section 7.1 The diagrams are changed.
Section 7.2 The diagrams are changed.
Section 7.3 The diagrams are changed.

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses.
Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property rights which

may occur as a result of using the contents noted in this manual.
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Warranty

1. Warranty period and coverage
We will repair any failure or defect hereinafter referred to as "failure" in our FA equipment hereinafter referred to as the "Product"
arisen during warranty period at no charge due to causes for which we are responsible through the distributor from which you
purchased the Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site
repair work on request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial
run that may be required after a defective unit are repaired or replaced.

[Term]
For terms of warranty, please contact your local FA center.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule.
It can also be carried out by us or our service company upon your request and the actual cost will be charged. However, it will not
be charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label
affixed to the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;
(i) afailure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your
hardware or software problem
(ii)  afailure caused by any alteration, etc. to the Product made on your side without our approval

(iii) a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a
safety device required by applicable laws and has any function or structure considered to be indispensable according to a
common sense in the industry

(iv) a failure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly
maintained and replaced

(v) any replacement of consumable parts (battery, fan, smoothing capacitor, etc.)

(vi) a failure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of
voltage, and acts of God, including without limitation earthquake, lightning and natural disasters

(vii) a failure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment
of the Product from our company

(viii) any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production
(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The
announcement of the stop of production for each model can be seen in our Sales and Service, etc.

(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas countries

Our regional FA Center in overseas countries will accept the repair work of the Product. However, the terms and conditions of the
repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:

(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.

(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and compensation for
damages to products other than Mitsubishi products.

(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.

6. Application and use of the Product

(1) For the use of our AC Servo, its applications should be those that may not result in a serious damage even if any failure or
malfunction occurs in AC Servo, and a backup or fail-safe function should operate on an external system to AC Servo when any
failure or malfunction occurs.

(2) Our AC Servo is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of
electric power companies, and also which require a special quality assurance system, including applications for railway companies
and government or public offices are not recommended, and we assume no responsibility for any failure caused by these
applications when used
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety
machines, etc. are not recommended, and we assume no responsibility for any failure caused by these applications when used.
We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific
application. Please contact us for consultation.

SH(NA)030153ENG-F
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