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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.

A CAUTION Indicates that incorrect handling may cause hazardous conditions,

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

Note A that the CAUTION level may lead to a serious consequence according to 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 .

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

/AN WARNING

@Before wiring or inspection, turn off the power and wait for 15 minutes or more until the charge lamp
turns off. Then, confirm that the voltage between P+ and N- is safe with a voltage tester and others.
Otherwise, an electric shock may occur. In addition, when confirming whether the charge lamp is off or
not, always confirm it from the front of the servo amplifier.

@ Ground the servo amplifier 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 servo amplifier 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 servo amplifier. Otherwise, it may cause
an electric shock.

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

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

@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.

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

2. To prevent fire, note the following

/A CAUTION

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

@Always connect a magnetic contactor between the power supply and the main circuit power supply (L1,
L2, and L3) of the servo amplifier, in order to configure a circuit that shuts down the power supply on the
side of the servo amplifier’s power supply. If a magnetic contactor is not connected, continuous flow of a
large current may cause smoke or a fire when the servo amplifier malfunctions.

@ In order to configure a circuit that shuts down the power supply on the side of the servo amplifier's power
supply, always connect one molded-case circuit breaker or fuse per one servo amplifier between the
power supply and the power supply (L1, L2, and L3) of a servo amplifier. If a molded-case circuit breaker
or fuse is not connected, continuous flow of a large current may cause smoke or a fire when the servo
amplifier malfunctions.

@When using the regenerative resistor, switch power off with the 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 servo amplifier, servo motor, and MR-J4-T20.

@Always connect a molded-case circuit breaker to the power supply of the servo amplifier.




3. To prevent injury, note the following

/A CAUTION

@Only the voltage specified in the Instruction Manual should be applied to each terminal. Otherwise, a
burst, damage, etc. may occur.

@ 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 servo amplifier heat sink, regenerative resistor, servo motor, etc. may be hot while power is on and
for some time after power-off. Take safety measures, e.g. provide covers, to avoid accidentally touching
the parts (cables, etc.) by hand.

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

/A CAUTION

@ Transport the products correctly according to their mass.

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

@Do not hold the front cover when transporting the servo amplifier. Otherwise, it may drop.

@Install the servo amplifier 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.

@®The equipment must be installed in the specified direction.

@Leave specified clearances between the servo amplifier and the cabinet walls or other equipment.

@Do not install or operate the servo amplifier and MR-J4-T20 which have been damaged or have any parts
missing.

@ Do not block the intake and exhaust areas of the servo amplifier and MR-J4-T20. Otherwise, it may
cause a malfunction.

@Do not drop or strike the servo amplifier, servo motor, and MR-J4-T20. Isolate them from all impact
loads.

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

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

Ambient Operation
humidity Storage

90 %RH or less (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 (directions of X, Y and Z axes)

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

@®When handling the servo amplifier and MR-J4-T20, be careful about the edged parts such as corners of
them.

@ The servo amplifier and MR-J4-T20 must be installed in a metal cabinet.




/A CAUTION

@®\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 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 (heat method).
Additionally, disinfect and protect wood from insects before packing products.

(2) Wiring

/A CAUTION

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

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

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

@ Connect the servo amplifier power output (U, V, and W) to the servo motor power input (U, V, and W)
directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.

Servo amplifier Servo motor
U

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

@ 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.

Servo amplifier Servo amplifier
24V DC 24V DC
DOCOM DOCOM
P S
0 Control output 0 Control output
signal signal

For sink output interface For source output interface

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

@ Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a
malfunction.

@ Configure a circuit to turn off EM2 or EM1 when the main circuit power is turned off to prevent an
unexpected restart of the servo amplifier.




(3) Test run and adjustment

/A CAUTION

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

@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

/A CAUTION

@®When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an external brake to prevent the condition.

@®Do not disassemble, repair, or modify the equipment.

@Before resetting an alarm, make sure that the run signal of the servo amplifier is off in order 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 be given to the electronic equipment used near the servo amplifier.

@Burning or breaking a servo amplifier may cause a toxic gas. Do not burn or break it.

@ Use the servo amplifier with the specified servo motor.

@ 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 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.

(5) Corrective actions

/N\ CAUTION

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

@®When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an electromagnetic brake or external brake to prevent the condition.

@ Configure an electromagnetic brake circuit so that it is activated also by an external emergency stop
switch.

Contacts must be opened when an Contacts must be opened
alarm occurs or MBR (Electromagnetic  with the emergency stop switch.
brake interlock) turns off.

Servo motor

/_<
a @’E: 24V DC

Electromagnetic brake

@®When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.
@®Provide an adequate protection to prevent unexpected restart after an instantaneous power failure.




(6) Maintenance, inspection and parts replacement

/A 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 servo amplifier be replaced every 10 years when it is used in general
environment.

@®When using the servo amplifier that has not been energized for an extended period of 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, battery (primary battery) 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 servo amplifier 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

STO function of the servo amplifier

The STO function cannot be used when the servo amplifier is in the J2S compatibility mode.
To use the STO function, switch the operation mode to J4 mode. Refer to section 13.1 for the mode
switching procedure.

Compliance with global standards

Refer to app. 6 and 7 for the compliance with global standard.




«About the manuals»

You must have this Instruction Manual and the following manuals to use this servo. Ensure to prepare
them to use the servo safely.

Servo amplifiers and drive units are written as servo amplifiers in this Instruction Manual under certain
circumstances, unless otherwise stated.

Relevant manuals

Manual name Manual No.
MELSERVO Servo Motor Instruction Manual (Vol. 3) SH(NA)030113
Linear Encoder Instruction Manual (Note 1) SH(NA)030111
MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting) (Note 2) SH(NA)030109
Instructions and Cautions for Drive of HC/HA Series Servo Motor with MR-J4-(DU)_B_-RJ020 | SH(NA)030127
(Note 3)
Conversion unit for SSCNET of MR-J2S-B  MR-J4-T20 Installation Guide IB(NA)0300204
(Packed with MR-J4-T20.)
EMC Installation Guidelines IB(NA)67310

Note 1. Itis necessary for using the fully closed loop system.
2. Itis necessary for using a converter unit.
3. Itis necessary for using an HC series/HA series servo motor.

«Wiring»

Wires mentioned in this Instruction Manual are selected based on the ambient temperature of 40 °C.
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

POINT

@Refer to chapter 14 for the MR-CR55K _ converter unit and MR-J4-DU_B_-
RJ020 drive unit.

1.1 Summary

This Instruction Manual explains about the MR-J4-_B_-RJ020 AC servo amplifiers compatible with a
conversion unit for SSCNET of MR-J2S-B, and the MR-J4-T20 conversion unit for SSCNET of MR-J2S-B.
Always use MR-J4-T20 with MR-J4-_B_-RJ020.

MR-J4-_B_-RJ020 can be connected to SSCNET of MR-J2S-B by being used with MR-J4-T20.
MR-J4-_B_-RJ020 servo amplifiers have "J2S compatibility mode (factory setting)" and "J4 mode" as the
operation mode. The "J2S compatibility mode" is the operation mode compatible with the previous functions
of the MR-J2S-B series.

This Instruction Manual explains when the "J2S compatibility mode" is used except for in chapter 13.

When using the servo amplifier in "J4 mode", refer to chapter 13.

When you use an MR-J4-_B_-RJ020 servo amplifier, please note the following items.

(1) When an HG series servo motor is used in the J2S compatibility mode, the encoder resolution per servo
motor revolution will be 131072 pulses/rev (17 bits), not 4194303 pulses/rev (22 bits)

(2) It may be required to change existing equipment program because the initialization time after power on
is different between MR-J2S- B servo amplifier and MR-J4- B -RJ020 servo amplifier. Especially
when using it in vertical motion applications, please be careful of electromagnetic brake release time.
The moving part can fall.

(3) Motor-less operation cannot be used with MR Configurator. To use motor-less operation, set" 1 "in
[Pr. 24].

(4) When using [Pr. 13 Position loop gain 1] of MR-J4-_B_-RJ020 and MR-J2S-_B_ simultaneously such as
in the interpolation mode, check droop pulses for each axis and readjust gains as necessary.

(5) MR-J4-_B_-RJ020 servo amplifier is not compatible with adaptive vibration suppression control.

(6) Power is not supplied from the SSCNET cable connection connector to the encoder. When using the
MR-J4-_B_-RJ020 servo amplifier in absolute position detection system, always connect a battery to the
CN4 connector.

(7) When the servo amplifier is set to the J2S compatibility mode, it supports the fully closed loop system. In
the fully closed loop control mode, when an HG series servo motor is used for the load-side encoder, the
resolution of the load-side encoder will be 131072 pulses/rev (17 bits), which is the same as that of the
servo motor side. Refer to chapter 15 for details.
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1.2 Function block diagram

The function block diagram of this servo is shown below.

(1) MR-J4-500B-RJ020 or less/MR-J4-350B4-RJ020 or less
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Note 1.

The built-in regenerative resistor is not provided for MR-J4-10B-RJ020.

. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open.

For power supply specifications, refer to section 1.3.1.

. The MR-J4-70B-RJ020 or more, MR-J4-200B4-RJ020 and MR-J4-350B4-RJ020 servo amplifiers have a cooling fan.
. MR-J4 servo amplifier has P3 and P4 in the upstream of the inrush current suppression circuit. They are different from P1 and

P2 of MR-J3 servo amplifiers.

. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

When not using the power factor improving DC reactor, short P3 and P4.

. This is not used when the servo amplifier is in the J2S compatibility mode. Always attach the short-circuit connector came with

a servo amplifier.

. Used to change the servo amplifier mode. Refer to section 13.1 for the mode selection procedure.
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(2) MR-J4-700B-RJ020/MR-J4-500B4-RJ020/MR-J4-700B4-RJ020

(Note 3)
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Note 1. For power supply specifications, refer to section 1.3.1.

2. MR-J4 servo amplifier has P3 and P4 in the upstream of the inrush current suppression circuit. They are different from P1 and
P2 of MR-J3 servo amplifiers.

3. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

4. This is not used when the servo amplifier is in the J2S compatibility mode. Always attach the short-circuit connector came with
a servo amplifier.

5. Used to change the servo amplifier mode. Refer to section 13.1 for the mode selection procedure.
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(3) MR-J4-11KB-RJ020/MR-J4-15KB-RJ020/MR-J4-22KB-RJ020/MR-J4-11KB4-RJ020/
MR-J4-15KB4-RJ020/MR-J4-22KB4-RJ020
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Note 1.

For power supply specifications, refer to section 1.3.1.

. MR-J4 servo amplifier has P3 and P4 in the upstream of the inrush current suppression circuit. They are different from P1 and

P2 of MR-J3 servo amplifiers.

. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

When not using the power factor improving DC reactor, short P3 and P4.

. This is not used when the servo amplifier is in the J2S compatibility mode. Always attach the short-circuit connector came with

a servo amplifier.

. This is used to change the servo amplifier mode. Refer to section 13.1 for the mode selection procedure.
. Use an external dynamic brake for this servo amplifier. 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 11.7.
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(4) MR-J4-10B1-RJ020/MR-J4-20B1-RJ020/MR-J4-40B1-RJ020
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Note 1. The built-in regenerative resistor is not provided for MR-J4-10B1-RJ020.

a servo amplifier.
4. This is used to change the servo amplifier mode. Refer to section 13.1 for the mode selection procedure.

. For power supply specifications, refer to section 1.3.1.
3. This is not used when the servo amplifier is in the J2S compatibility mode. Always attach the short-circuit connector came with
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1.3 Standard

specifications

1.3.1 Servo amplifier standard specifications

(1) 200V class

Model: MR-J4-_-RJ020

108 | 208 | 40B | 608 | 708 | 1008 | 2008 | 3508 | 5008 | 7008 | 11KB | 15KB | 22KB

Rated voltage

3-phase 170 V AC

frequency fluctuation

Output

Ratedcurrent ~ [A]] 1.1 [ 15 | 28 | 3.2 [ 58 | 6.0 [11.0[17.0[28.0[37.0] 68.0 | 87.0 [ 126.0

3-phase or 1-phase
Voltage/Frequency 200 V AC to 240 V AC, 50 Hz/60 3-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Hz

Rated current 3:2

(Note 6) [A]| 09 [ 15 [ 2.6 [(Note| 3.8 | 5.0 [ 10.5 [ 16.0 [ 21.7 | 28.9 [ 46.0 | 64.0 | 95.0
Main circuit 3)
power supply | Permissible voltage 3-phase or 1-phase )
input fluctuation 170 V AC to 264 VV AC 3-phase 170 VAC 1o 264 VAC

Permissible Within +5%

Power supply

. [kVA] Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current [A] 0.2 0.3
| Permissible voltage 1-phase 170 V AC to 264 V AC
Control circuit | fluctuation
power supply | Permissible . o
input frequency fluctuation Within £5%
Power W] 30 45
consumption
Inrush current [A] Refer to section 10.5.
Interface Voltage 24V DC £ 10%
power supply | Current capacity  [A] 0.1

Control method

Sine-wave PWM control, current control method

Dynamic brake

External option

Built-in (Note 5)

Fully closed loop control

Compatible (Note 7)

Load-side encoder interface

Mitsubishi high-speed serial communication/A/B/Z-phase differential input signal (Note 7)

Communicati USB Connection to a personal computer
on function (compatible with an application "MR-J4(W)-B mode selection" (Note 4))
Encoder output pulses Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal),
servo motor overheat protection, encoder error protection, regenerative error protection,
undervoltage protection, instantaneous power failure protection, overspeed protection,
and error excessive protection, magnetic pole detection protection,
linear servo control error protection

Functional safety

Not available

LVD: EN 61800-5-1

tCO”I“p;ialnce CE marking EMC: EN 61800-3
0 globa MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
standards

UL standard UL 508C

Structure (IP rating)

Natural cooling, open

(IP20) Force cooling, open (IP20) (Note 2)

Force cooling, open (IP20)

Close mounting (Note 1)

Possible Impossible
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Model: MR-J4-_-RJ020 10B | 208 | 40B | 60B | 70B | 1008 | 2008 | 3508 | 5008 | 7008 | 11KB | 15kB | 22KB
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)

! Amb.ie.nt Operation 90 %RH or less (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 8)
Vibration resistance 5.9 m/s, at 10 Hz to 55 Hz (directions of X, Y and Z axes)

Mass kg] 08 | 10 | 14 [21[23[40][62] 134 18.2

Note 1. When closely mounting the servo amplifier, operate them at the ambient temperatures of 0 “C to 45 °C or at 75% or smaller

effective load ratio.

. Except for the terminal block.
. The rated current is 2.9 A when the servo amplifier is used with a UL or CSA compliant servo motor.
. The application "MR-J4(W)-B mode selection" is necessary for using MR-J4-_B-RJ020 in the J4 mode.

It is unnecessary for using MR-J4-_B-RJ020 in the J2S compatibility mode. Use the application "MR-J4(W)-B mode selection"
packed with MR Configurator2 of software version 1.17T or later.

. Use an external dynamic brake for this servo amplifier. 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 11.7.

. This value is applicable when a 3-phase power supply is used.
. Use the servo amplifier or the drive unit with following software version:

- A4 or later for 7 kW or less
- A6 or later for 11 kW or more

. Follow the restrictions in section 2.6 when using the servo amplifiers at altitude exceeding 1000 m and up to 2000 m above

sea level.




1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Model: MR-J4-_-RJ020

60B4 | 100B4 | 200B4 | 350B4 | 500B4 | 700B4 | 11KB4 | 15KB4 | 22KB4

Rated voltage

3-phase 323 V AC

Output
ey Ratedcurent  [A]| 15 | 28 | 54 | 86 | 140 | 170 | 320 | 410 | 630
Voltage/Frequency 3-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current Al 14 [ 25 [ 51 | 79 | 108 | 144 | 231 | 318 [ 476
N Permissible voltage 3-phase 323 V AC to 528 V AC

Main circuit fluctuation

power supply Permissible frequency e 0

input fluctuation Within 5%
Power supply .y Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 0.1 0.2

| Permissible voltage 1-phase 323 V AC to 528 V AC

Control circuit | fluctuation

power supply Permissible frequency e o

input fluctuation Within £5%
Power . (W] 30 45
consumption
Inrush current [A] Refer to section 10.5.

Interface power | Voltage 24V DC = 10%

supply Current capacity ~ [A] 0.1

Control method

Sine-wave PWM control, current control method

Dynamic brake

External option

Built-in (Note 3)

Fully closed loop

control

Compatible (Note 4)

Load-side encoder interface

Mitsubishi high-speed serial communication/A/B/Z-phase differential input signal (Note 4)

Communication
function

uUSB

Connection to a personal computer
(compatible with an application "MR-J4(W)-B mode selection" (Note 2))

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal),
servo motor overheat protection, encoder error protection, regenerative error protection,
undervoltage protection, instantaneous power failure protection, overspeed protection,
and error excessive protection, magnetic pole detection protection,
linear servo control error protection

Functional safety

Not available

Compliance to

LVD: EN 61800-5-1

lobal CE marking EMC: EN 61800-3
goba MD: EN 1SO 13849-1, EN 61800-5-2, EN 62061
standards
UL standard UL 508C

Structure (IP rating)

Natural cooling, Force cooling,

Force cooling, open (IP20) (Note 1)

open (IP20) open (IP20)

Close mounting Impossible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)

) Amb‘|e‘nt Operation 90 %RH or less (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 5)
Vibration resistance 5.9 m/s’, at 10 Hz to 55 Hz (directions of X, Y and Z axes)

Mass [kg] 1.7 | 21 | 36 | 43 | 65 | 13.4 | 18.2
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1. FUNCTIONS AND CONFIGURATION

Note 1.

Except for the terminal block.

. The application "MR-J4(W)-B mode selection" is necessary for using MR-J4-_B4-RJ020 in the J4 mode.

It is unnecessary for using MR-J4-_B4-RJ020 in the J2S compatibility mode. Use the application "MR-J4(W)-B mode
selection" packed with MR Configurator2 of software version 1.17T or later.

. Use an external dynamic brake for this servo amplifier. 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.

. Use the servo amplifier or the drive unit with following software version:

- A4 or later for 7 kW or less
- A6 or later for 11 kW or more

. Follow the restrictions in section 2.6 when using the servo amplifiers at altitude exceeding 1000 m and up to 2000 m above

sea level.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class

Model: MR-J4-_-RJ020 10B1 | 20B1 | 40B1
Rated voltage 3-phase 170 V AC
Output
Hipd Rated current [A] 1.1 | 15 | 2.8
Voltage/Frequency 1-phase 100 V AC to 120 V AC, 50 Hz/60 Hz
Rated current [A] 3.0 | 5.0 | 9.0

Permissible voltage

Main circuit fluctuation 1-phase 85V AC to 132V AC

power supply | Permissible

input frequency fluctuation Within £5%
Power supply ./ a) Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 100 V AC to 120 V AC, 50 Hz/60 Hz
Rated current [A] 0.4

Permissible voltage

Control circuit | fluctuation 1-phase 85V AC to 132V AC

power supply | Permissible

input frequency fluctuation Within 5%
Power _ W] 30
consumption
Inrush current [A] Refer to section 10.5.
Interface Voltage 24V DC + 10%
power supply [ Current capacity [A] 0.1
Control method Sine-wave PWM control, current control method
Dynamic brake Built-in
Fully closed loop control Compatible (Note 3)

Mitsubishi high-speed serial communication/A/B/Z-phase

Load-side encoder interface differential input signal (Note 3)

Commuhicati USB Con_nec_tion with the personal computer (comp{:ltible with an
on function application software "MR-J4(W)-B mode selection" (Note 2))
Encoder output pulses Compatible (A/B/Z-phase pulse)

Analog monitor Two channels

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

Functional safety Not available
. LVD: EN 61800-5-1
tCO”I‘pt')'alnce CE marking EMC: EN 61800-3
©gona MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
standards
UL standard UL 508C
Structure (IP rating) Natural cooling, open (IP20)
Close mounting (Note 1) Possible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
Amb_le_nt Operation 90 %RH or less (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 4)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass [ka] 0.8 | 1.0

Note 1. When closely mounting the servo amplifier of 3.5 kW or less, operate them at the ambient

temperatures of 0 °C to 45 °C or at 75% or smaller effective load ratio.

2. The application software "MR-J4(W)-B mode selection" is necessary for using MR-J4-_B1-RJ020 in J4
mode.
It is unnecessary when using MR-J4-_B1-RJ020 in J2S compatibility mode. Use the application "MR-
J4(W)-B mode selection" which packed with MR Configurator2 of software version 1.17T or later.

3. The fully closed loop control is available only in J2S compatibility mode. Use a servo amplifier with
software version A4 or later.

4. Follow the restrictions in section 2.6 when using the servo amplifiers at altitude exceeding 1000 m and
up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

1.3.2 Conversion unit for SSCNET of MR-J2S-B

Model MR-J4-T20
Control circuit | Voltage 5V DC (supplied from the servo amplifier)
power supply | Rated current [A] 0.1

Network interface

SSCNET interface (CN10A connector/CN10B connector)

Communica-

Connection to a personal computer

tion function RS-232C (MR Configurator (MRZJW3-SETUP161E) (CN30 connector))

Structure Natural-cooling, open (IP rating: IP00)
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)

) Amb.ie.nt Operation 90 %RH or less (non-condensing)

Environment | humidity Storage
Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 1000 m or less above sea level

Vibration resistance

5.9 m/s’, at 10 Hz to 55 Hz (directions of X, Y and Z axes)

Mass

€]

140
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(1) 200V class

1. FUNCTIONS AND CONFIGURATION

1.4 Combinations of servo amplifiers and servo motors

POINT

@®When an HG series servo motor is used with the MR-J4- B -RJ020 servo
amplifier, the encoder resolution per servo motor revolution will be 131072
pulses/rev (17 bits), not 4194303 pulses/rev (22 bits).

@To operate the HG series servo motor at the maximum torque, set the torque
limit value in the servo system controller to 500%. When using the maximum
torque in the test operation mode, set [Pr. 10 Forward rotation torque limit value]
and [Pr. 11 Reverse rotation torque limit value] to 500%.

Servo motor

Servo amplifier HG-KR | HG-MR | HG-SR | HG-UR | HG-RR | HG-JR _ HG-R
(at maximum torque 400%)
MR-J4-10B-RJ020 053 053
13 13
MR-J4-20B-RJ020 23 23
MR-J4-40B-RJ020 43 43
MR-J4-60B-RJ020 51 53
52
MR-J4-70B-RJ020 73 73 72 73
MR-J4-100B-RJ020 81 103 53
102
MR-J4-200B-RJ020 121 152 103 153 73
201 153 203 103
152
202
MR-J4-350B-RJ020 301 202 203 353 153
352 203
MR-J4-500B-RJ020 421 352 353 503 353
502 502 503
MR-J4-700B-RJ020 702 601 503
701M
703
MR-J4-11KB-RJ020 801
12K1
11KM
903
MR-J4-15KB-RJ020 15K1
15K1M
MR-J4-22KB-RJ020 20K1
25K1
22K1M
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Servo motor
Servo amplifier HG-JR
HG-SR HG-JR (at maximum torque 400%)
MR-J4-60B4-RJ020 524 534
MR-J4-100B4-RJ020 1024 734 534
1034
MR-J4-200B4-RJ020 1524 1534 734
2024 2034 1034
MR-J4-350B4-RJ020 3524 3534 1534
2034
MR-J4-500B4-RJ020 5024 5034 3534
MR-J4-700B4-RJ020 7024 6014 5034
701M4
7034
MR-J4-11KB4-RJ020 8014
12K14
11K1M4
9034
MR-J4-15KB4-RJ020 15K14
15K1M4
MR-J4-22KB4-RJ020 20K14
25K14
22K1M4
100 V class
. Servo motor
Servo amplifier
HG-KR HG-MR
MR-J4-10B1-RJ020 053 053
13 13
MR-J4-20B1-RJ020 23 23
MR-J4-40B1-RJ020 43 43
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1. FUNCTIONS AND CONFIGURATION

1.5 Function list

The following table lists the functions of this servo. For details of the functions, refer to each section
indicated in the detailed explanation field.

amplifier.

Function Description Detalleq
explanation
This realizes a high response and stable control following the ideal model. The two-
Model adaptive control degrees-of-freedom-model model adaptive control enables you to set a response to
the command and response to the disturbance separately.
Position control mode This servo is used as a position control servo.
Speed control mode This servo is used as a speed control servo.
Torque control mode This servo is used as a torque control servo.
. . When the servo amplifier is in the J2S compatibility mode, the encoder resolution of
High-resolution encoder o .
the servo amplifier will be 131072 pulses/rev.
Absolute position detection Merely setting a home position once makes home position return unnecessary at Chanter 12
system every power-on. P
Gain switching function Yoy can S.WI'[Ch galns durlqg rotation and during stop, and can use an input device to Section 7.2
switch gains during operation.
Adaptive ylbratlon This is not available with this servo amplifier.
suppression control
Machine resonance This is a filter function (notch filter) which decreases the gain of the specific frequency .
T . Section 7.1.1
suppression filter to suppress the resonance of the mechanical system.
Low-pass filter Suppresses high-frequency resonance which occurs as servo system response is Section 7.1.2
increased.
Analyzes the frequency characteristic of the mechanical system by simply connecting
Machine analyzer function an MR Configurator installed personal computer and servo amplifier.
MR Configurator is necessary for this function.
Machine simulation This is not available with this servo amplifier.
Gain search function This is not available with this servo ampilifier.
S(I)lrg]tr:glvlbratlon suppresston Suppresses vibration of £1 pulse produced at a servo motor stop. [Pr. 24]
Auto tuning Automatlically adjusts the gain to optimum value if load applied to the servo motor Section 6.2
shaft varies.
Brake unit Used when the regenerative option cannot pr(?\{lde enough regenerative power. Section 11.3
Can be used for the 5 kW or more servo amplifier.
Power regeneration converter Used when the regenerative option cannot pr(?\{ide enough regenerative power. Section 11.4
Can be used for the 5 kW or more servo amplifier.
. . Used when the built-in regenerative resistor of the servo amplifier does not have .
Regenerative option - . o . Section 11.2
sufficient regenerative capability for the regenerative power generated.
Torque limit Servo motor torque can be limited to any value. {;t 1?}
EM1 (Forced stop) automatic | This function automatically switches on and disables EM1 (Forced stop) in the servo [Pr. 23]
on amplifier. ’
Output signal (DO) forced Output signal can be forced on/off independently of the servo status. Section 4.5.1
output Use this function for checking output signal wiring, etc. (1) (d)
JOG operation, positioning operation, DO forced output, and program operation .
) . . . Section 4.5.1
. MR Configurator is necessary for this function.
Test operation mode -
Motor-less operation Section 4.5.2
To use motor-less operation, set" _1__ "in [Pr. 24]. e
Analog monitor output Servo status is outputted in terms of voltage in real time. [Pr. 22]
Using a personal computer, you can perform the parameter setting, test operation,
MR Configurator monitoring, and others. Use MRZJW3-SETUP161E for MR-J4-_B_-RJ020 servo Section 11.7

Linear servo system

This is not available with this servo ampilifier.

Direct drive servo system

This is not available with this servo ampilifier.
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1. FUNCTIONS AND CONFIGURATION

Function Description Detalleq
explanation
Fully closed loop system can be configured using the load-side encoder.
The fully closed loop system is enabled only in J2S compatibility mode. Use the servo
amplifier or the drive unit with following software version:
+ A4 or later for 7 kW or less
* AB or later for 11 kW
Fully closed loop system or ‘ater for or more Chapter 15

In the fully closed loop system, the following cable can be used for the servo motor
encoder:

= Two-wire type for software version A4 or later

- Two-wire and four-wire types for software version A6 or later

Check the software version with MR Configurator (MRZJW3-SETUP161E).

STO function

The STO function cannot be used when the servo amplifier is in J2S compatibility
mode.
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1. FUNCTIONS AND CONFIGURATION

1.6 Model designation
(1) Rating plate

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

OUTPUT. 3PH170V 0-360Hz 1.1A

STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300175
Max. Surrounding Air Temp.: 55°C

1P20

KCC-REI-MEK-TC300A767G51 DATE:2013-03
MITSUBISHI ELECTRIC CORPORATION T

TOKYO 100-8310, JAPAN MADE IN JAPAN

A A A AbAA

AC SERVO
A MITSUBISHI SER.S21001001 «—— Serial number
MODEL \R-J4-10B-RJ020 | Model
POWER: 100W —— Capacity
INPUT _: 3AC/AC200-240V 0.9A/1.5A 50/60Hz — Applicable power supply

— Rated output current

— Standard, Manual number

—— Ambient temperature

— IP rating

KC certification number,

The year and month of manufacture

Servo amplifier

(2) Model

Country of origin

S MITSUBISHI
MODEL MR-J4-T20

SER A330010014

MSIP-REI-MEK-TC350A153G51

MITSUBISHI ELECTRIC CORPORATION ~ DATE: 2013-03 .
TOKYO 100-8310, JAPAN MADE IN JAPAN (

Conversion Unit for SSCNET of MR-J2S-B

<
<

<
<

— Serial number
— Model
— IP rating, Manual number

— KC certification number

N 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—J 4 —

60B4—RJ020

Series

Note 1.

[

Special specifications

Symbol

Special specifications

-RJ020

Compatible with the conversion unit for SSCNET of MR-J2S-B
Fully closed loop control four-wire type/load-side encoder A/B/
Z-phase input compatible (Note 3)

-RU020

MR-J4-_B_-RJ020 without a dynamic brake (Note 1)

-RZ020

MR-J4-_B_-RJ020 without regenerative resistor (Note 2)

Power supply

Symbol

Power supply

None

3-phase or 1-phase 200 V AC to 240 V AC

1 1-phase 100 V AC to 120 V AC

4 [3-phase 380 V AC to 480 V AC

SSCNETIII/H interface

Rated output

Symbol| Rated output [kKW]

10 0.1
20 0.2
40 0.4
60 0.6
70 0.75
100 1
200 2
350 3.5
500 5
700 7
11K 11
15K 15
22K 22

Dynamic brake which is built in 7 kw or smaller servo amplifiers is removed. Refer to app. 10.1 for details.

2. These are servo amplifiers of 11 kW to 22 kW that does not use a regenerative resistor as standard accessory.

Refer to a

pp. 10.2 for details.

3. This is available with software version of A4 or later for 7 kW or less, and with A6 or later for 11 kW or more.
The following cable can be used for the servo motor encoder:
- Two-wire type for software version A4 or later
- Two-wire and four-wire types for software version A6 or later
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1. FUNCTIONS AND CONFIGURATION

1.7 Structure
1.7.1 Parts identification

(1) MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less/MR-J4-40B1-RJ020 or less
The diagram shows MR-J4-10B-RJ020.

f — ) No. Name/Application e)E:)T;iIzla?iin
[ Display
1) H @ (1) | The 3-digit, 7-segment LED shows the servo status and the
< ] alarm number.
E,E A @ @ Axis selection rotary switch (SW1) - Section 4.3
Used to set the axis No. of servo ampilifier.
(3) —| E ! ! ! Control axis setting switch (SW2)
I T 55 7 (3) | Not used in J2S compatibility mode. Turn all switches "OFF
—— (down)".)
AI_{ ﬁ M m USB communication connector (CN5)
. . (4) | Connect with the personal computer. Section 13.1
Inside of the display cover -
Used to change the servo amplifier mode.
1/0 signal connector (CN3)
) Used to connect digital I/O signals. Section 3.2
The pin assignments are different from the MR-J2S series. | Section 3.4
Wire it correctly in accordance with section 3.4.
STO input signal connector (CN8)
(6) | Not used in J2S compatibility mode. Always attach the
supplied short-circuit connector.
SSCNET Il cable connector (CN1A)
(7) | Not used in J2S compatibility mode. Always cap the
connector.
SSCNET Il cable connector (CN1B)
(8) | Not used in J2S compatibility mode. Always cap the
connector.
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. "Servo
Motor
© Instruction
Manual
(Vol. 3)"
Battery connector (CN4)
(10) | Used to connect the battery for absolute position data Chapter 12
backup.
Battery holder .
an Install the battery for absolute position data backup. Section 12.2
(12) | Protective earth (PE) terminal .
— Section 3.1
(13) Main circuit plower connector (CNP1) Section 3.3
Connect the input power supply.
(14) | Rating plate Section 1.6
Control circuit power connector (CNP2)
(15) CC);?:r?ct the control circuit power supply and regenerative Sectﬁon 31
(16) Servo motor power connector (CNP3) Section 3.3
Connect the servo motor.
Charge lamp
(17) [ When the main circuit is charged, this will light up. While
this lamp is lit, do not reconnect the cables.
(18) External encoder connector (CN2L) Section 3.4
Used only for the fully closed loop system. Chapter 15

Optional unit connector (CN7)
(19) | Connector used for connection with the CN70 connector of
MR-J4-T20

Optional unit connector (CN9)

(20) [ Connector used for connection with the CN90 connector of
MR-J4-T20
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J4-350B-RJ020

. . N Detailed
The broken line area is the same as No. Name/Application explanation
MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less. — -
) Main circuit power connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
(2) | Rating plate Section 1.6
@) Servo motor power connector (CNP3)
Connect lthe 'servo motor. Section 3.1
Control circuit power s:onr]ector (CNP2) . Section 3.3
(4) | Connect the control circuit power supply and regenerative
option.
Charge lamp
(5) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
Section 3.1
(6) | Protective earth (PE) terminal Szzt:zz 33
Battery holder .
7 Section 12.2
@ Install the battery for absolute position data backup. ection
(3) MR-J4-350B4-RJ020
. . o Detailed
The broken line area is the same as No. Name/Application explanation
MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less.
% Main circuit power connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
ating plate ection 1.
‘ (2) | Rating pl Section 1.6
: ! Control circuit power connector (CNP2)
(1) AL :V/”‘ (3) Cor.wnect the control circuit power supply and regenerative Section 3.1
] | option. Section 3.3
= ervo motor power output connector ’
(7) | = | @ |° tput CNP3
(Note) oiel A Connect the servo motor.
. P
sz ) mu\ 1= Charge lamp
o= | : (5) | When the main circuit is charged, this will light up.
fd
(3)~@irar ot o While this lamp is lit, do not reconnect the cables.
oyl il tion 3.1
g:i | i - l (6) | Protective earth (PE) terminal ::zt:z: 2.3
(2) \n = : ‘ Battery holder ]
| 7 Section 12.2
Side =T | E] --3 Eﬂ 0 Install the battery for absolute position data backup. ection
s 8 L
(@) 3] | H -
(5) m U

=
=

==

(6)

Note. Lines for slots around the battery holder are omitted from the illustration.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J4-500B-RJ020

POINT

be removed.

@The servo amplifier is shown with the front cover open. The front cover cannot

The broken line area is the same as

MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less.

(7)— M

o

(8)

No. Name/Application Detalleq
explanation
) Control circuit terminal block (TE2)
Used to connect the control circuit power supply. Section 3.1
@ Main circuit terminal block (TE1) Section 3.3
Connect the input power supply.
(3) | Battery holder N Section 12.2
Install the battery for absolute position data backup.
(4) | Rating plate Section 1.6
Regenerative option/power factor improving reactor
®) terminal block (TE3)
Used to connect a regenerative option and a power factor Section 3.1
improving DC reactor. Section 3.3
®) Servo motor power supply terminal block (TE4)
Connect the servo motor.
Charge lamp
(7) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
. . Section 3.1
(8) | Protective earth (PE) terminal Section 3.3

Note. Lines for slots around the battery holder are omitted from the illustration.
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J4-500B4-RJ020

POINT

cover, refer to section 1.7.3.

@The servo amplifier is shown without the front cover. For removal of the front

. . I Detailed
The broken line area is the same as No. Name/Application explanation
MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less.
) Control circuit terminal block (TE2)
;S(?d th> cgnnect lthel crntlzol:ér::un power supply. Section 3.1
ain circuit termina poc ( ) . Section 3.3
(2) | Used to connect the input power supply, regenerative
6) —| option, and servo motor.
Battery holder .
3 Section 12.2
®) Install the battery for absolute position data backup. ection
) — (4) | Rating plate Section 1.6
Regenerative option/power factor improving reactor
®) terminal block (TE3) Section 3.1
(ﬂ) t\ Used to connect a regenerative option and a power factor Section 3.3
(Note) improving DC reactor.
Charge lamp
(6) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
. . Section 3.1
(7) | Protective earth (PE) terminal Section 3.3
(5)
(1
)
(7)

Note. Lines for slots around the battery holder are omitted from the illustration.
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1. FUNCTIONS AND CONFIGURATION

(6) MR-J4-700B-RJ020/MR-J4-700B4-RJ020

POINT

cover, refer to section 1.7.3.

@The servo amplifier is shown without the front cover. For removal of the front

o Detailed
The broken line area is the same as No. Name/Application explanation
MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less.
Regenerative option/power factor improving reactor
% terminal block (TE3)
Used to connect a regenerative option and a power factor
improving DC reactor.
Main circuit terminal block (TE1) Section 3.1
(2) | Used to connect the input power supply, regenerative Section 3.3
7) option, and servo motor.
@) Control circuit terminal block (TE2)
©6) Used to connect the control circuit power supply.
K (4) | Protective earth (PE) terminal
5) Battery holder .
EN)Ote) ® Install the battery for absolute position data backup. Section 12.2
(6) | Rating plate Section 1.6
Charge lamp
(7) | When the main circuit is charged, this will light up.

While this lamp is lit, do not reconnect the cables.

Note. Lines for slots around the battery holder are omitted from the illustration.
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1. FUNCTIONS AND CONFIGURATION

(7) MR-J4-11KB-RJ020/MR-J4-15KB-RJ020/MR-J4-11KB4-RJ020/MR-J4-15KB4-RJ020

POINT

@The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.3.

The broken line area is the same as
MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less.

7 —_]

©—_| |

(5)
(Note)

@)

©)

4)
(1

No. Name/Application e)ﬁ)(le;i"a?:)n
Power factor improving reactor terminal block (TE1-2)
(1) Used to connect a power factor improving DC reactor and a
regenerative option.
@ Main circuit terminal block (TE1-1) Section 3.1
Used to connect the input power supply and servo motor. Section 3.3
®) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(4) Protective earth (PE) terminal
Battery holder
®) Installr);he battery for absolute position data backup. Section 12.2
(6) Rating plate Section 1.6
Charge lamp
(7) When the main circuit is charged, this will light up.

While this lamp is lit, do not reconnect the cables.

Note. Lines for slots around the battery holder are omitted from the illustration.
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1. FUNCTIONS AND CONFIGURATION

(8) MR-J4-22KB-RJ020/MR-J4-22KB4-RJ020

POINT

@The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.3.

. . A Detailed
The broken line area is the same as No. Name/Application explanation

MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less.

Power factor improving reactor terminal block (TE1-2)

(1) Used to connect a power factor improving DC reactor and a
regenerative option.

Main circuit terminal block (TE1-1) Section 3.1

@ Used to connect the input power supply and servo motor. Section 3.3
(7) 3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
gl)oa (4) | Protective earth (PE) terminal
(5) Battery holder Section 12.2
Install the battery for absolute position data backup.
(6)—| - (6) Rating plate Section 1.6
Charge lamp

(7) When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.

@)

@)

M

4)

Note. Lines for slots around the battery holder are omitted from the illustration.
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1. FUNCTIONS AND CONFIGURATION

1.7.2 Parts identification of MR-J4-T20

K_ﬁ MR-J4-T20

NAGA

4)

(5) o

)

@)

No. Name/Application Detailed explanation
SSCNET cable connector (CN10A)
(1) | Used to connect the servo system controller or the
previous axis servo amplifier.
SSCNET cable connector (CN10B) Section 3.2
(2) | Used for connection with the next axis servo amplifier or Section 11.1
for connection of the terminal connector (MR-A-TM).
@) RS-232C communication connector (CN30)
Connect with the personal computer.
Optional unit connector (CN90)
(4) | Connector used for connection with the CN9 connector
of the servo amplifier
Optional unit connector (CN70)
(5) | Connector used for connection with the CN7 connector

of the servo amplifier
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1. FUNCTIONS AND CONFIGURATION

1.7.3 Removal and reinstallation of the front cover

@Before removing or installing the front cover, turn off the power and wait for 15
minutes or more until the charge lamp turns off. Then, confirm that the voltage
AWARN | NG between P+ and N- is safe with a voltage tester and others. Otherwise, an electric
shock may occur. In addition, when confirming whether the charge lamp is off or
not, always confirm it from the front of the servo amplifier.

The following shows how to remove and reinstall the front cover of MR-J4-700B-RJ020 to MR-J4-22KB-
RJ020 and MR-J4-500B4-RJ020 to MR-J4-22KB4-RJ020.
The diagram shows MR-J4-700B-RJ020.

(1) Removal of the front cover

1) Hold the ends of lower side of the front cover with both hands.  2) Pull up the cover, supporting at point A).

3) Pull out the front cover to remove.



1. FUNCTIONS AND CONFIGURATION

(2) Reinstallation of the front cover

Front cover
setting tab

1) Insert the front cover setting tabs into the sockets of servo
amplifier (2 places).

=

Setting tab

3) Press the cover against the terminal box until the installing
knobs click.

2) Push down the cover, supporting at point A).
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1. FUNCTIONS AND CONFIGURATION

1.8 Installation and removal of MR-J4-T20

@Before installing or removing MR-J4-T20, turn off the power and wait for 15
minutes or more until the charge lamp turns off. Then, confirm that the voltage
AWARN ING between P+ and N- is safe with a voltage tester and others. Otherwise, an electric
shock may occur. In addition, when confirming whether the charge lamp is off or
not, always confirm it from the front of the servo amplifier.

@Avoid installing and removing MR-J4-T20 repeatedly. Any contact failure of the
connector may be caused.

@Avoid unsealing MR-J4-T20 to be free of dust and dirt against the connector
except installing. Make sure to use the pre-packing when storing.

@Avoid using MR-J4-T20 of which the hook and knobs for fixing are damaged. Any
contact failure of the connector may be caused.

@ When installing and removing MR-J4-T20 to MR-J4-500B-RJ020 to MR-J4-22KB-

ACAUTION RJ020 and MR-J4-350B4-RJ020 to MR-J4-22KB4-RJ020 servo amplifiers, avoid

dropping out the installing screw inside it. Otherwise, it may cause a malfunction.

@ When installing MR-J4-T20 to MR-J4-500B-RJ020 to MR-J4-22KB-RJ020 and
MR-J4-350B4-RJ020 to MR-J4-22KB4-RJ020 servo amplifiers, avoid damaging
the control board by the fixing plate. Otherwise, it may cause a malfunction.

@ Make sure to tighten MR-J4-T20 with the enclosed installing screws when
installing.

POINT

@The internal circuits of the servo amplifier and MR-J4-T20 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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1. FUNCTIONS AND CONFIGURATION

(1) For MR-J4-350B-RJ020 or less/MR-J4-200B4-RJ020 or less/MR-J4-40B1-RJ020 or less
(a) Installation of MR-J4-T20

1) 1) Remove the covers of CN7/CN9 connector.
Make sure to store the removed cover.
ﬁ 2) Find the guide hole on the side of the servo amplifier. To
the guide hole, insert the MR-J4-T20's guide pins.

Guide hole

> 2)

bl
-

3) Push the four corners of the side of MR-J4-T20
simultaneously to the servo amplifier until the four knobs
click so that CN7 and CN9 connectors are connected
straight.

4) Tighten the unit with the enclosed installing screw (M4).

1) Remove the installing screw.

2) Keep pushing the knobs ( a), b), c), d)) and pull out MR-J4-
T20 to the arrow direction. Avoid pulling out MR-J4-T20
while it is tightened with the installation screw.

3) After removing MR-J4-T20, make sure to cap the CN7/CN9
connector to avoid dust and dirt.
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1. FUNCTIONS AND CONFIGURATION

(2) For MR-J4-500B-RJ020 to MR-J4-700B-RJ020 and MR-J4-350B4-RJ020 to MR-J4-700B4-RJ020

(a) Removal of the side cover
1) Keep pushing the knobs ( a) , b) ) and pull out the side
cover to the arrow direction.

1) Find the guide hole on the side of the servo amplifier. To
the guide hole, insert the MR-J4-T20's guide pins.

2) Push the four corners of the side of MR-J4-T20
simultaneously to the servo amplifier until the four knobs
click so that CN7 and CN9 connectors are connected
straight.

3) Tighten the unit with the enclosed installing screw (M4).

1) Remove the installing screw.

2) Keep pushing the knobs ( a), b), c), d)) and pull out MR-J4-
T20 to the arrow direction. Avoid pulling out MR-J4-T20
while it is tightened with the installation screw.
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1. FUNCTIONS AND CONFIGURATION

(d) Installation of the side cover
1) Insert the side cover setting tabs into the sockets a) of
servo amplifier.

Side cover setting tab

2) Push the side cover at the supporting point a) until the
knobs click.

(3) For MR-J4-11KB-RJ020 to MR-J4-22KB-RJ020/MR-J4-11KB4-RJ020 to MR-J4-22KB4-RJ020

@ Avoid touching any remained burr after cutting off the part a) of the case.
/N\CAUTION g o
Otherwise, it may cause injury.

The installing screw holes for the MR-J4-11KB-RJ020 to MR-J4-22KB-RJ020/MR-J4-11KB4-RJ020 to
MR-J4-22KB4-RJ020 servo amplifiers are covered and not shown at shipping. When installing the unit
for the first time, cut off the part a) of the case after removing the side cover.

When cutting off the part a), avoid damaging the case of the servo amplifier. After cutting off it, inside of
the servo amplifier has been exposed even though the side cover and the unit are installed. Avoid
unwanted parts from entering through the opened area into the servo amplifier.

For installing or removing the unit, refer to (2) in this section. The side cover structure is the same for
MR-J4-11KB-RJ020 to MR-J4-22KB-RJ020/MR-J4-11KB4-RJ020 to MR-J4-22KB4-RJ020 and for this
unit. Install or remove the side cover with the same way as for the unit.
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1. FUNCTIONS AND CONFIGURATION

1.9 Configuration including peripheral equipment

/N\CAUTION

@ Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo
amplifier may cause a malfunction.

POINT

@Equipment other than the servo amplifier and servo motor are optional or
recommended products.

(1) MR-J4-200B-RJ020 or less/MR-J4-200B4-RJ020 or less
The diagram shows MR-J4-10B-RJ020.

RST
(Note 2) | |
Power S”pp'le iy Servo amplifier MR-J4-T20
Molded —
olded-case o
circuit breaker .!m = CN3
(MCCB) —— IH [ @
[l | o]
— / V OPEN
- oo [0 5
CN10A|
S5 m— D
Magnetic @\ r {00 o ]
?&r&t?ctor i - 00 =
mote ||| @o 2=1]
! : r @D = E cN1oB[ ©
T O
’
Line noise i = °
filter 7 O O
(FR-BSFO1) O =
/1 t g || | CN3O
O
p O
U [
- 0 L
\
. {00 O]
o |
S
Power factor P3
improving DC [:] t U
reactor —e—— i
(FR-HEL-(H)) P4 [ — 8|
R i P+ :E T CN2
egenerative O—————
option o—_— N M
c a
L DIGLE cne
\, L11
L21

g

o (o]
O —
o (o]

Junction terminal block

Servo system controller
or preceding axis servo
amplifier CN10B

Subsequent axis servo
amplifier CN10A or
Termination connector

Servo motor

"MR Configurator

(MRZJW3-SETUP161E

Personal
) computer

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

When not using the power factor improving DC reactor, short P3 and P4.

2. A 1-phase 200 V AC to 240 V AC power supply may be used with the servo amplifier of MR-J4-70B-RJ020 or less. For 1-
phase 200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For power supply specifications, refer to
section 1.3.1.
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J4-350B-RJ020

RST

(Note 2)
Power supply

——

Molded-case

circuit breaker | &
——

(MCCB) Servo amplifier MR-J4-T20
,_/ / A A CN3
| V OPEN
Magnetic A} ‘[I] CN10A
contactor [ - 1
(MC) el =
(Note 1) ~
h 0 o
: - @ CN10B
Line noise Dgu I
filter
(FR-BSF01) i =
O
O | CN30
=
i~
L m
L2
L =
Power factor P3 &r_ 1 |
improving DC =] . B
reactor O "
(FR-HEL) P4 J ® O U
P 22D O &l
Regenerative O u 5.9.5. o [ Y oN2
option = HH
c £l I
L 13 CN4
3 L1t V@] [ F[F—
L21

Servo motor

=
(T |

Junction terminal block

Servo system controller
or preceding axis servo
amplifier CN10B

Subsequent axis servo
amplifier CN10A or
Termination connector

o MR Configurator
1 (MRZJW3-SETUP161E) computer:
o | ;

I
Personal |

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

When not using the power factor improving DC reactor, short P3 and P4.

2. For power supply specifications, refer to section 1.3.1.
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1. FUNCTIONS AND CONFIGURATION

(3) MR-J4-350B4-RJ020

RS T
(Note 2) |

EEE

Power supply

Molded-case

—
circuit breaker ._EH
(MCCB) —

r—'/ /
Magnetic | :}
contactor m
(MC) i

il | J

=0

Servo amplifier

Line noise
filter

(FR-BSFO1)

a

Power factor

[y}

improving DC

reactor

(FR-HEL-H)

Regenerative

option

C
L L11
)
L21

@Eoﬁ
fololE]

& o)/,

MR-J4-T20

CN3

=

—J
x

ﬁ%@@@ [

CN10A

CN10B

CN30

CN2

CN4

o
:Héﬁ @ g@ Junction terminal block
o

— %

Servo motor

Battery

Servo system controller
or preceding axis servo
amplifier CN10B

Subsequent axis servo
amplifier CN10A or
Termination connector

1 MR Configurator
:(MRZJWS-SETUP161E) computer

|
Personal |

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
2. For power supply specifications, refer to section 1.3.1.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J4-500B-RJ020
RST

(Note 2) | |

Power supply }—|—]

Molded-case [——

circuit breaker| |1

(MCCB) Q
N

Servo amplifier M

Py

-J4-T20

Magnetic Sl Junction terminal block

clslrg:tactor iy
i

2
E%
=

| T |

CN10A[ © © Servo system controller
or preceding axis servo
Line noise o o amplifier CN10B
filter
(FR-BLF)
o ¢} Subsequent axis servo
CN10B amplifier CN10A or
o o Termination connector

é{
=z
w
o
o (o]
O —
(o] (o}

I MR Configurator Personal
| 1 (MRZJW3-SETUP161E) computer

Power factor
improving DC
reactor
(FR-HEL)

Regenerative
option

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
2. For power supply specifications, refer to section 1.3.1.
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(5) MR-J4-500B4-RJ020

RST

(Note 2)
Power supply =

Molded-case |-
circuit breaker
(MCCB)
Servo amplifier MR-J4-T20
© @ o / ona |
Maggnettic nnn @ D @ Junction terminal block
contactor
(MC) weQ) °
V GPEN
Note 1 i
(Note Power factor — Luuuuugl — j
' |mprtovmg pe o cN1oAl  © o Servo system controller
ZEaR(EHOIrEL-H) LIS or preceding axis servo
Line noise P3 II o o amplifier CN10B
filter I [ f«
(FR-BSFO01) ) L
. QO
S [S) o Subsequent axis servo
P4 CN10B amplifier CN10A or
B ° ° Termination connector
j] 5|
n [e) o ;’7777777777777777777771\
: le CN30 1 MR Configurator Personal !
© 1 (MRZJW3-SETUP161E) computer,
X = o ° | =
4 T | / |
I
|
\_L3 L1 E CN4 |
L 2 - \ - = Battery = 2==2Z2Z0B @00 vt
\\
L1
e Rl i
M) Mo elal
Slept_LY
=[]
P+ C
Regenerative
option

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
2. For power supply specifications, refer to section 1.3.1.
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(6) MR-J4-700B-RJ020/MR-J4-700B4-RJ020
The diagram shows MR-J4-700B-RJ020.

RST

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB)

Servo amplifier MR-J4-T20
@ @ Q CN3 °
Nnnnn % @ Junction terminal block
Magnetic XY |||||||| °
contactor (M Toh
(MC) Wﬁ )
(Note )] [2] CN10A o o Servo system controller
i I LJ* or preceding axis servo
SHY o o amplifier CN10B
Line noise 5
filter
(FR-BLF) “‘
=| o © Subsequent axis servo
@f;@ g]| [CN10B m amplifier CN10A or
o o Termination connector
(L21 N
[ e N A R S BT et
Power \ ‘F&‘Hﬂ] [9) o I i
: h = | CN30 MR Configurator Personal
gaét?é;rggrovmg | [ ' .IE' (MRZJW3-SETUP161E) computer
FR-HEL-(H)) H o o |
P3 I |
o | |
|
|
CN4 |
L L3 Battery W @000 e oo ————-———— -
| \—L2
L1

fa~) >—
LT
P+ C

Regenerative
option

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
2. For power supply specifications, refer to section 1.3.1.
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(7) MR-J4-11KB-RJ020/MR-J4-15KB-RJ020/MR-J4-11KB4-RJ020/MR-J4-15KB4-RJ020

RST

(Note 2)
Power supply

Personal
computer

Molded-case
circuit breaker
(MCCB)
MR-J4-T20
/ °
(Note 3) = CN3 @ D @ Junction terminal block
Magnetic RQJQ[
contactor @ °
(MC) i
(Note 1)
T 2 CN10A o o Servo system controller
. ! > or preceding axis servo
o o amplifier CN10B
Line noise
filter
(FRBLF) ° ° Subsequent axis servo
CN108 M amplifier CN10A or
o o Termination connector
\_L21
\
\_ L11
9]
CN30 ° | |
{MR Configurator
o L] | (MRZJW3-SETUP161E) [ ==
N | |
L2 5 |
— -5- I’W CN2 \ (O
n |
U i] CN4 Battery s
[}
Power factor [
improving DC reactor ¢
(FR-HEL-(H)) @ l
P3
\J Y—)
P4 1 [ [
ef [ [°
= P+ C
Regenerative option
|
Servo motor

J

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

When not using the power factor improving DC reactor, short P3 and P4.
2. For power supply specifications, refer to section 1.3.1.
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(8) MR-J4-22KB-RJ020/MR-J4-22KB4-RJ020

RST
(Note 2) | |

Power supply
ER L
Molded-case .]
ircuit break A
circuit breaker A

(MCCB) ﬁ
N (5]
H [_
(Note 3)
Magnetic X}
contactor g\mm
(MC) iy
(Note 1)
Line noise
filter
(FR-BLF)
\L21
L11 A
—

MR-J4-T20

CN10A

WA
WA

CN10B

CN30

g’a Junction terminal block

Servo system controller
or preceding axis servo
amplifier CN10B

Subsequent axis servo
amplifier CN10A or
Termination connector

i)

| Personal
| IMR Configurator computer

(MRZJW3-SETUP161E =

I

|

(O

I

I

I

I

[ /1<@.<

Power factor =
improving DC reactor
(FR-HEL-(H))

P3

P4

o o

P+ C
Regenerative
option

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

When not using the power factor improving DC reactor, short P3 and P4.
2. For power supply specifications, refer to section 1.3.1.
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1. FUNCTIONS AND CONFIGURATION

(9) MR-J4-10B1-RJ020/MR-J4-20B1-RJ020/MR-J4-40B1-RJ020
The diagram shows MR-J4-10B1-RJ020.

CN3

=

CN10A

CN10B

CN30,

E = = E=—=la)|

R T
(Note 2)
Power supply Servo amplifier MR-J4-T20
Molded-case
circuit breaker
(MCCB) e
=
/} V OPEN
Sam——
=0 [0
Magnetic
contactor X~ F@D [1(:3[1
(MC) - {00
Do U
Power factor
improving AC |7} (Note 1 o o
reactor f (o)
g (00
Line noise O E
filter O
(FR-BSFO1) L O
[m}
[m)
U
L - THIDD
? emate
2 ) 100
—
O [
P+ I
Regenerative O———— [ ]
option o—_—
C
| L11
C

L21

Note 1. The power factor improving DC reactor cannot be used.

2. For power supply specifications, refer to section 1.3.1.
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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.

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

@ Install the servo amplifier 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 1.3.

@®Provide adequate protection to prevent screws and other conductive matter, oil
and other combustible matter from entering the servo amplifier and MR-J4-T20.

@ Do not block the intake and exhaust areas of the servo amplifier and MR-J4-T20.
Otherwise, it may cause a malfunction.

@®Do not drop or strike the servo amplifier and MR-J4-T20. Isolate them from all
impact loads.

@ Do not install or operate the servo amplifier and MR-J4-T20 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 servo amplifier and MR-J4-T20, be careful about the edged
parts such as corners of them.

@ The servo amplifier and MR-J4-T20 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 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 (heat method).

Additionally, disinfect and protect wood from insects before packing products.

POINT

@ When pulling out CNP1, CNP2, and CNP3 connectors of 100 V class and 600
W or less of 200 V class servo amplifiers, pull out CN3 and CN8 connectors
beforehand.




2. INSTALLATION

2.1 Installation direction and clearances

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

cause a malfunction.
ACAUTION @Leave specified clearances between the servo amplifier/MR-J4-T20 and the
cabinet walls or other equipment. Otherwise, it may cause a malfunction.

(1) Installation clearances of the servo amplifier
(a) Installation of one servo amplifier
Cabinet Cabinet

7

N\

40 mm
or more

Servo. Wiring
amplifier allowance

80 mm <=
m % 10 mm or more TD
or more

10 mm
or more
(Note 1)

NN

—

Top

=R

Bottom

Ees

40 mm
or more
(Note 2)

Z 7

Note 1. For the MR-J4-500B-RJ020 servo amplifier, the clearance between the left side and wall will be 25 mm or more.
2. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.



2. INSTALLATION

(b) Installation of two or more servo amplifiers

POINT

@Close mounting is possible depending on the capacity of the servo amplifier.
Refer to section 1.3 for availability of close mounting.

@®When mounting the servo amplifiers closely, do not install the servo amplifier
whose depth is larger than that of the left side servo amplifier since CNP1,
CNP2, and CNP3 connectors cannot be disconnected.

Leave a large clearance between the top of the servo amplifier and the cabinet walls, and install a
cooling fan to prevent the internal temperature of the cabinet from exceeding the environment.
When mounting the servo amplifiers closely, leave a clearance of 1 mm between the adjacent servo
amplifiers in consideration of mounting tolerances. In this case, keep the ambient temperature within
0 °C to 45 °C or use the servo amplifier with 75% or less of the effective load ratio.

Cabinet

\

Cabinet

\

100 mm or more

10 mm or more

(Note 1, 3)

30 mm
or more

NN

f=REESE

=
% Ee]

100 mm or more

NN

30 mm
or more

40 mm or more (Note 2)

(Note 3)

%30 mm 1o
or more

p

ol iEho

Bottom

Leaving clearance

Note 1.

be 25 mm or more.
2.

40 mm or more

Z

7

Mounting closely

3. A clearance for mounting can be smaller for the following servo ampilifiers.

When you install the MR-J4-500B-RJ020 servo amplifier on the right side, the clearance between the left side and the wall will

For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.

Servo amplifier

Clearance for the right-side
servo amplifier [mm]
(recommended clearance: 10 mm or more)

Clearance for the right-side
cabinet wall [mm]
(recommended clearance: 30 mm or more)

MR-J4-10B-RJ020/MR-J4-20B-RJ020
MR-J4-70B-RJ020/MR-J4-100B-RJ020

8 28
MR-J4-10B1-RJ020/MR-J4-20B1-RJ020
MR-J4-200B-RJ020/MR-J4-350B-RJ020 3 23
MR-J4-200B4-RJ020
MR-J4-500B4-RJ020 8 28




2. INSTALLATION

(2) Others
When using heat generating equipment such as the regenerative option, install them with full
consideration of heat generation so that the servo amplifier is not affected.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.

2.2 Keep out foreign materials

(1) When drilling in the cabinet, prevent drill chips and wire fragments from entering the servo amplifier.

(2) Prevent oil, water, metallic dust, etc. from entering the servo amplifier 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 Encoder cable stress

(1) The way of clamping the cable must be fully examined so that bending stress and cable's own weight
stress are not applied to the cable connection.

(2) For use in any application where the servo motor moves, fix the cables (encoder, power supply, and
brake) with having some slack from the connector connection part of the servo motor to avoid putting
stress on the connector connection part. Use the optional encoder cable within the bending life range.
Use the power supply and brake wiring cables within the bending life of the cables.

(3) Avoid any probability that the cable insulator might be cut by sharp chips, rubbed by a machine corner or
stamped by workers or vehicles.

(4) For installation on a machine where the servo motor moves, the flexing radius should be made as large
as possible. Refer to section 10.4 for the bending life.
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2.4 Inspection items

@Before starting maintenance and/or inspection, turn off the power and wait for 15
minutes or more until the charge lamp turns off. Then, confirm that the voltage
between P+ and N- is safe with a voltage tester and others. Otherwise, an electric

AWARN | NG shock may occur. In addition, when confirming whether the charge lamp is off or
not, always confirm it from the front of the servo amplifier.

@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 servo amplifier. Otherwise, it may

ACAUTlON 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 the cables and the like for scratches or cracks. Inspect them periodically according to operating
conditions especially when the servo motor is movable.

(3) Check that the connector is securely connected to the servo amplifier and MR-J4-T20.
(4) Check that the wires are not coming out from the connector.

(5) Check for dust accumulation on the servo amplifier and MR-J4-T20.

(6) Check for unusual noise generated from the servo amplifier and MR-J4-T20.

(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.
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2.5 Parts having service life

Service lives of the following parts are listed below. However, the service life vary 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
(Forced stop),
and controller forced stop times:

Relay 100,000 times
Number of on and off for STO: 1,000,000
times
. 10,000 hours to 30,000 hours (2 years to 3
Cooling fan
years)
Absolute position battery Refer to section 12.2.

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 power has been turned on, forced stop by EM1 (Forced stop) has occurred, and
controller forced stop has occurred 100,000 times in total, or when the STO has been turned on and off
1,000,000 times while the servo motor is stopped under servo-off state. However, the lives of relays may
depend on the power supply capacity.

Servo amplifier cooling fan

The cooling fan bearings reach the end of their life 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. It must also be
changed if unusual noise or vibration is found during inspection.

The life indicates under the yearly average ambient temperature of 40 °C, free from corrosive gas,
flammable gas, oil mist, dust and dirt.
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2.6 Restrictions when using the servo amplifiers at altitude exceeding 1000 m and up to 2000 m above sea
level

(1) Effective load ratio and regenerative load ratio

(2)

Heat dissipation effects decrease in proportion to decreasing air density, and hence use the servo
amplifiers with the effective load ratio and the regenerative load ratio within the following range.
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Altitude

When closely mounting the servo amplifiers, operate them at the ambient temperatures of 0 °C to 45 °C
or at 75% or smaller effective load ratio. (Refer to section 2.1.)

Input voltage
Generally, withstand voltage decreases as increasing altitude; however, there is no restriction on the
withstand voltage. Use in the same manner as in 1000 m or less. (Refer to section 1.3.)

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) Relays
There is no restriction. Use in the same manner as in 1000 m or less. (Refer to section 2.5.)

(c) Servo amplifier cooling fan
There is no restriction. Use in the same manner as in 1000 m or less. (Refer to section 2.5.)
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3. SIGNALS AND WIRING

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 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between P+ and N- is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,
when confirming whether the charge lamp is off or not, always confirm it from the

front of the servo amplifier.

AWARN IN GG @Ground the servo amplifier and servo motor securely.

@®Do not attempt to wire the servo amplifier 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.

/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.

Servo amplifier Servo amplifier

24V DC

DOCOM DOCOM

Control output
signal

Control output
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 servo amplifier.

@®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.

@ Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo
amplifier may cause a malfunction.
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@ Connect the servo amplifier power output (U, V, and W) to the servo motor power
input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier Servo motor
u

/N\CAUTION

3.1 Input power supply circuit

@Always connect a magnetic contactor between the power supply and the main
circuit power supply (L1, L2, and L3) of the servo amplifier, in order to configure a
circuit that shuts down the power supply on the side of the servo amplifier's power
supply. If a magnetic contactor is not connected, continuous flow of a large
current may cause a fire when the servo amplifier malfunctions.

@ Switch main circuit power supply off at detection of an alarm on the controller
side. Not doing so may cause a fire when a regenerative transistor malfunctions
or the like may overheat the regenerative resistor.

@ Check the servo amplifier model, and then input proper voltage to the servo

ACAUTlON amplifier power supply. If input voltage exceeds the upper limit of the
specification, the servo amplifier will break down.

@ The servo amplifier 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.

@ Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo
amplifier may cause a malfunction.

@The N- terminal is not a neutral point of the power supply. Incorrect wiring will
cause a burst, damage, etc.

POINT

@Connect the 1-phase 200 V AC to 240 V AC power supply to L1 and L3. One of
the connecting destinations is different from MR-J2S series servo amplifier's.
When using MR-J4 as a replacement for MR-J2S, be careful not to connect the
power to L2.

Configure the wiring to shut off the main circuit power supply and turn off the servo-on command as soon as
an alarm occurs, or the servo forced stop or controller forced stop is enabled. A molded-case circuit breaker
(MCCB) must be used with the input cables of the main circuit power supply.
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(1) For 3-phase 200 V AC to 240 V AC power supply of MR-J4-10B-RJ020 to MR-J4-350B-RJ020

(Note 4)
Alarm
RA1 I ON
T Y 3 MC]|
I a
3 EAmrAR

Emergency stop switch

Note 1.

10.

1.

H { Servo amplifier Servo motor
mces CNPL - (Note 11)
3-phase = ( L | CNP3 |__ (Note 6) 5
200 V AC to | L2 T
240V AC ‘ L[C ; | ‘ Motor
XL L3 | Voo v
Q N- i P W : W
T P3| T o
(Note 10) ! ‘
1 P4
|enez, ©
P+ @
| 1
|
! (Note 11) (Note 3)
CN2 oe
O L11 | Encoder cable Encoder
|
L21 ! C
(Note 8)
Main circuit power supply CN3
(Note 5) Forced stop ,— T EM1
ll DICOM
24V DC
(Note 9) CN8

Short-circuit connector
(Packed with the servo amplifier)

]

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar

between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. Always connect between P+ and D terminals. (factory-wired) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a

servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
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(2) For 1-phase 200 V AC to 240 V AC power supply of MR-J4-10B-RJ020 to MR-J4-70B-RJ020

Note 1.

10.

11.

POINT

@Connect the 1-phase 200 V AC to 240 V AC power supply to L1 and L3. One of
the connecting destinations is different from MR-J2S series servo amplifier's.
When using MR-J4 as a replacement for MR-J2S, be careful not to connect the

power to L2.
(Note 4)
Alarm
oo v
o el It
Emergency stop switch
[] t Servo amplifier Servo motor
MCCB CNP1
1-phase v PR (Note 11)
200 V AC to T f | CNP3|  (Note 6)
240V AC o= OL2 U UM Motor
oL3 Voo \Y
ON- | W o w
! a
i —_— O P3 | ol &)
(Note 10) ! !
o O P4 |
_|cNP2 S
P+
l e
| =
| (Note 11)
[ CN2 (Note 3)
o L11 | Encoder cable Encoder
L21 |
(Note 8) Sl e
Main circuit power supply CN3
(Note 5) Forced stop ,—/—\'% EM1
II DICOM
24V DC CN8
(Note 9)
Short-circuit connector C:I
(Packed with the servo amplifier)

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. Always connect between P+ and D terminals. (factory-wired) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a

servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
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(3) MR-J4-60B4-RJ020 to MR-J4-350B4-RJ020

Note 1.

10.

11.
12.

(Note 4)
Alarm
OFF
RA1 e iy ON |M—C|
oo TRl 1
(Note 12) Emergency stop switch
ote
tsrgips_fg(r)rvr‘:gr Servo amplifier Servo motor
[] “**C*NPJ*‘ (Note 11)
MCCB | CNP3|_ (Note 6) 0
! T
3-phase = ( : | | Motor
380 VAC to ! | Vv ‘ \
480 V AC | [ w 1 l
g =7 : | 7VY7 J W
f-- ! o
(Note 10) ' | !
|
.| CNP2 ©
! S
| L
|
: (Note 11)
! CN2 (Note 3) Encoder
OL11 Encoder cable
|
" D C

(Note 8)
Main circuit power supply CN3

(Note 5) Forced stop /—\']% EM1
|

24V DC
(Note 9) C CN8

Short-circuit connector
(Packed with the servo amplifier)

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. Always connect between P+ and D terminals. (factory-wired) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a

servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.

Step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
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(4) MR-J4-500B-RJ020

Note 1.

10.

1.

(Note 4)
Alarm OFF

RAT S ON
N [
5 i

Emergency stop switch

H Servo amplifier Servo motor
MCCB
3-phaseC — ( L L1 (Note 11)|  (Note 6)
200 VAC to ! L2 u u
240V AC | [[( Motor
- L3 \% \%
o N- w W
(Note 10)! | o
L11
L21 (]
® CL
P3 =
P4 (Note 11)
CN2 (Note 3)
P+ Encoder cable En:coder
C
D
(Note 8)
Main circuit power supply CN3
(Note 5) Forced stop ,—/—\'7; EM1
i I DICOM
24V DC
CN8
(Note 9)
Short-circuit connector :I
(Packed with the servo amplifier)

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. Always connect between P+ and D terminals. (factory-wired) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a

servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
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(5) MR-J4-700B-RJ020

(Note 4)
Alarm
OFF
RA1 é\ el (/)ﬁ D
N [
© Lie ]
Emergency stop switch
[] (Note 7) Servo amplifier Servo motor
MCCB MC
3-phase S ( L = L1 _ (Note 11)|  (Note 6)
200 VAC to ! + | Built-in Y u
240V AC ! L f |: [ regenerative Motor
|
X~ resistor v Vv
w w
(Note 10) 1 | &)
&)
S
N- (Note 11)
CN2 (Note 3) Encoder
P3 Encoder cable
(Note 1)
P4
(Note 8)
Main circuit power supply CN3
(Note 5) Forced stop /—\'% EM1
II DICOM
24V DC
CN8

(Note 9)
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

]

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar

between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor

improving AC reactor cannot be used simultaneously.

10.

11.

. When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a

servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
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(6) MR-J4-500B4-RJ020/MR-J4-700B4-RJ020

Note 1.

10.

11.
12.

(Note 4)
Alarm
OFF
RA1 S ON ]
S =
Emergency stop switch re
(Note 12)
Step-down s i s ‘
transformer ervo amplirier ervo motor
Note 7
MCCB [] ( MG )
3-phase S 2 L1 (Note 11)
380 VAC to | . ( L ; Builtin (Note 6) 5
480 V AC | L f |: w regenerative Motor
X~ resistor v \Y;
W W
(Note 10) 1 | =
&)
S
N- (Note 11)
CN2 (Note 3) Encoder
P3 Encoder cable
(Note 1)
P4

(Note 8)
Main circuit power supply CN3
—

EM1

DICOM

(Note 5) Forced stop |

|
-

]
1
24V DC

(Note 9) CN8
Short-circuit connector C
(Packed with the servo amplifier)

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a

servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

Connecting a servo motor of the incorrect axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.

Step-down transformer is required when the coil voltage of the magnetic contactor is 200 V class.
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(7) MR-J4-11KB-RJ020 to MR-J4-22KB-RJ020

(Note 4)
Alarm
OFF
RA1 o — ON ]
N ) A A
Emergency stop switch SK g\lo(gl?nzqsf)an
power supply
Servo amplifier Extez(mztled;ﬁzamic Servo motor
brake (optional) o
3-phase L1 (Note 11) ]
200 V AC to L2 u U N Motor
240V AC
v v \f\f\ MCCB
W (Note 6) W
ote
&)
&)
S
N- (Note 11) (Note 3)
CN2| Encoder cable Encoder
P3
(Note 1)
P4
BU
@
O
Cooling fan (Note 12)
(Note 8)
Main circuit power supply CN3
(Note 5) Forced stop ,— T EM1
| I DICOM
(Note 9) 24V DC
ote
Short-circuit connector CN8
(packed with the servo amplifier) C:I

Note 1.

10.

1.
12.
13.
14.

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. The STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came

with a servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

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

Only HG-JP22K1M servo motor is equipped with a cooling fan.

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

Use an external dynamic brake for this servo amplifier. 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 11.7.
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(8) MR-J4-11KB4-RJ020 to MR-J4-22KB4-RJ020

3-phase
380 VAC
480V AC

(Note 4)
Alarm
OFF
RA1 o — (/)E ]
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P+ W w
Y (Note 6)
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Note 2
{bote 2) L11 D
L21 &)
N- (Note 11) (Note 3)
CN2 Encoder cable Encoder
P3
(Note 1)
P4
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=
Cooling fan (Note 13)
(Note 8)
Main circuit power supply CN3
(Note 5) Forced stop ,—/—\'1% EM1
| I DICOM
(Note 9) 24V DC
ote
Short-circuit connector CN8
(packed with the servo amplifier) C:I

Note 1.

10.

1.
12.
13.
14.
15.

Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

. When using the regenerative resistor, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual

(Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on the controller

side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

. The STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came

with a servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to
section 11.10.)

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

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

Only HG-JR22K1M4 servo motor has a cooling fan.

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

Use an external dynamic brake for this servo amplifier. 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 11.7.
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3. SIGNALS

AND WIRING

(9) MR-J4-10B1-

RJ020/MR-J4-20B1-RJ020/MR-J4-40B1-RJ020

(Note 4)
Alarm
OFF
RA1 F e ON [J
Cle b o L]
Emergency stop switch Me
[] { Servo amplifier Servo motor
MCCB CNP1
1-phase X 511 (Note 11)
100 V AC to ; [ ‘ ‘ QNE% _ (Note 6) -
> O i T
120 V AC X — : Unas{mgned : ‘ Motor
oL2 : \% ‘ Vv
ON- | W o w
! o
oL " & Unassigned o &)
(Note 10) ! ! (Note 1) L
171 , © Unassigned
| enpe ®
P+
l &)
C |
! =
oD |  (Note 11) (Note 3)
| ote
¢ L1 : CN2 Encoder cable Encoder
= L21 |: H H )
(Note 8) e
Main circuit power supply CN3
(Note 5) Forced stop ,— T EM1
II DICOM
24V DC
(Note 9) CN8
Short-circuit connector C:I
(packed with the servo amplifier)

Note 1.

10.

11.

The power factor improving DC reactor cannot be used.

. Always connect between P+ and D terminals. (factory-wired) When using the regenerative option, refer to section

11.2.

. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor

Instruction Manual (Vol. 3)".

. Configure the power supply circuit which turns off the magnetic contactor after detection of alarm occurrence on

the controller side.

. This diagram shows sink input interface. For source input interface, refer to section 3.7.3.
. For connecting servo motor power wires, 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.

. Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the

servo amplifier.

. The STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit

connector came with a servo amplifier.

When wires used for L11 and L21 are thinner than wires used for L1 and L2, use a molded-case circuit breaker.
(Refer to section 11.10.)

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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3. SIGNALS AND WIRING

3.2 1/0 signal connection example

3.2.1 For sink 1/O interface

Servo amplifier

1st axis
CN8
(Note 13)
Short-circuit connector
(packed with the servo amplifier)
(Note 11) 10 m or less
CN3 | 24 V DC (Note 10)
3 |pocom— (Note 2)
(Note 121)0 m or less (Note 11) | 13 |MBR 1 ? Electromagnetic brake interlock
e 1<) CN3 =t
(Note 3, 4) Main circuit power supply 15 | DB ' ' Dynamic brake interlock
Forced stop T EM1 | 20 —+1 (Note 16)
i .
i picoM | 5 B
(Note 10) 24 V DC I_ bicom | 10 6 | LA f‘ Encoder A-phase pulse
16 |LAR (differential line driver)
| | |
7 | LB ‘ Encoder B-phase pulse
17 |LBR ! (differential line driver)
8 | LZ :tci: Encoder Z-phase pulse
18 |LZR : : (differential line driver)
11 | LG 7—x—;—>ControI common
4 |[MO1~=—F—— Analog monitor 1
1 LG +10V DC
14 [MO2 Analog monitor 2
+10VDC
Plate | SD
2morless
(chpg) CN1A CN1B (NC?pg) Servo amplifier
ote ote :
Servo system controller 2nd axis (Note 7)
(Note 6, 15) onr ong D 0 (Note 1)
St onle CN70 Civg0 = MR-J4-T20
[M—{ CN1%AI\\I1OB [H} CN10A
Cable clamp CN10B
(optional)
Personal computer MR-J4-T20
?gg_rggggig%’l‘e()’able The last servo amplifier
Personal : n-th axis
(Note 5) computer (optional) n
MR Configurator ~ f— (n=1t08) (Note 7)
9 - \ (Note 8)
‘ |:|—[|H] CN30 MR-J4-T20
/ (Note 6, 15) / ] CN10A

(optional)

(optional)

3-12
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3. SIGNALS AND WIRING

Note 1.

(20N B V)

1.
12.

13.

14,
15.

16.

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.

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will malfunction and will not output

signals, disabling EM1 (Forced stop) and other protective circuits.

. If the controller does not have forced stop function, always install the forced stop switch (normally closed contact).

. When starting operation, always turn on EM1 (Forced stop). (Normally closed contact)

. Use MRZJW3-SETUP161E. (Refer to section 11.7.)

. The SSCNET cables vary depending on servo system controllers connected. Refer to the following table for selecting

SSCNET cables. Additionally, use MR-J2HBUS_M for the SSCNET cable to connect previous and next axis servo amplifiers.

Servo amplifier
MR-J4-_B_-RJ020 + MR-J4-T20

Servo system controller

MR-J2S-_B_
MR-J2-03B5
Positioning module QD75M MR-J2HBUS_M
9 A1SD75M MR-J2HBUS_M-A
Q172CPU(N) Q172J2BCBL_M(-B)
Q173CPU(N) Q173J2B_CBL_M
Motion controller ﬁglggggﬂéz;
A173UHCPU MR-J2HBUS_M-A
A273UHCPU

. The wiring after the second servo amplifier is omitted.

. Up to 8 axes (n = 1 to 8) can be connected.

. CN1A and CN1B cannot be used in J2S compatibility mode. Be sure to cap the CN1A and CN1B connectors.

. Supply 24 V DC + 10% to interfaces from outside. The total current capacity is up to 100 mA. The illustration of the 24 V DC

power supply is divided between input signal and output signal for convenience. However, they can be configured by one.
The pins with the same signal name are connected in the servo amplifier.

Configure a circuit to turn off EM1 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

STO function cannot be used in J2S compatibility mode. When using it, always attach the short-circuit connector came with a
servo amplifier.

Always attach the terminal connector (MR-A-TM) to CN10B of the last servo amplifier.

Connect the SSCNET cable within the overall distance of 30 m. To enhance noise tolerance, it is recommended that the cable
clamp and data line filters (3 to 4pcs. connected in series) be attached near the servo system controller-side connector.

When using an external dynamic brake with 11 kw or more servo amplifier, set [Pr. 2]to"_ 1 _ _" to enable DB (Dynamic brake
interlock).
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3. SIGNALS AND WIRING

3.2.2 For source I/O interface

POINT

@For notes, refer to section 3.2.1.

Servo amplifier

1st axis
(Note 13) CN8
Short-circuit connector - (Note 11) 10 mor less
(packed with the servo amplifier) CN3| 24 V DC (Note 10)
3 oo
Not 12)10 m or less (Note 11) | 13 [MBR » Electromagnetic brake interlock
ote S|
(Note 3, 4) " Main circuit power supply CN3 15 | DB L_| Dynamic brake interlock
Forced stop ,— T EM1 | 20 Ll T (Note 16)
B
ik picom| 5
(Note 10) 24 V DC 1 oicom!| 10 6 | LA fr T — Encoder A-phase pulse
diff tial line d
16 |LAR = = (differential line driver)
7 | LB | | Encoder B-phase pulse
17 |LBR ! (differential line driver)
| |
8 LZ 1 1 Encoder Z-phase pulse
18 [LZR ::l:z:: (differential line driver)
| |
1 | LG 5 ——» Control common
4 [MO1 Analog monitor 1
1 LG +10VvV DC
14 |MO2 Analog monitor 2
+10V DC
Plate | SD
2 m orless

Ca Ca Servo amplifier
(Notep9) [CN1A CN1B (Notep9) ond axis 5
Servo system controller (Note 7)
(Note 6, 15) o7 cng D P (Note 1)
ss(c(:)r;tllonn gla)ble cNo cNeo | & MR-J4-T20
W CN10A H
|: CN10B :| CN10A
Cable clamp CN10B
(optional)
Personal computer MR-J4-T20
?ggrgggiccig%?e()iable The last servo amplifier
(Note 5) Personal ~(optional) n-th axis
] p (n=1to8) (Note 7)
MR Configurator ~ —— (Note 8)
MR-J4-T20

(optional)

-~

(Note 6, 15)

unctlon cable for RS-232C SSCNET cable

(optional)

3- 14
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3. SIGNALS AND WIRING

3.3 Explanation of power supply system

3.3.1 Signal explanations

POINT

@For the layout of connector and terminal block, refer to chapter 9 DIMENSIONS.

Symbol Connection target Description
(application)
Supply the following power to L1, L2, and L3. For 1-phase 200 V AC to 240 V AC, connect the
power supply to L1 and L3. Leave L2 open.
Servo amplifier MR-J4-10B-RJ020 to MR-J4-100B-RJ020 to
Power MR-J4-70B-RJ020 MR-J4-22KB-RJ020
3-phase 200 V AC to 240 V AC,
50 Hz/60 Hz L1213
1-phase 200 V AC to 240 V AC, L1/L3
50 Hz/60 Hz
Main circuit power
L1/L2/L3 ifi
supply Servo amplifier MR-J4-60B4-RJ020 to MR-J4-22KB4-RJ020
Power
3-phase 380 V AC to 480 V AC,
50 Hz/60 Hz L1213
Servo amplifier MR-J4-10B1-RJ020 to MR-J4-40B1-RJ020
Power
1-phase 100 V AC to 120 V AC,
50 Hz/60 Hz L2
When not using the power factor improving DC reactor, connect P3 and P4. (factory-wired)
Power factor When using the power factor improving DC reactor, disconnect P3 and P4, and connect the power
P3/P4 improving DC factor improving DC reactor to P3 and P4. Additionally, the power factor improving DC reactor
reactor cannot be used for the 100 V class servo amplifiers.
Refer to section 11.11 for details.
(1) 200 V/100 V class
1) MR-J4-500B-RJ020 or less/MR-J4-40B1-RJ020 or less
When using a servo amplifier built-in regenerative resistor, connect P+ and D. (factory-wired)
When using a regenerative option, disconnect P+ and D, and connect the regenerative option
to P+ and C.
2) MR-J4-700B-RJ020 to MR-J4-22KB-RJ020
MR-J4-700B-RJ020 to MR-J4-22KB-RJ020 do not have D.
When using a servo amplifier built-in regenerative resistor, connect P+ and C. (factory-wired)
When using a regenerative option, disconnect wires of P+ and C for the built-in regenerative
R i resistor. And then connect wires of the regenerative option to P+ and C.
P+/C/ID egeneralive | 2y 400 V class
option

1) MR-J4-350B4-RJ020 or less
When using a servo amplifier built-in regenerative resistor, connect P+ and D. (factory-wired)
When using a regenerative option, disconnect P+ and D, and connect the regenerative option
to P+ and C.

2) MR-J4-500B4-RJ020 to MR-J4-22KB4-RJ020
MR-J4-500B4-RJ020 to MR-J4-22KB4-RJ020 do not have D.
When using a servo amplifier built-in regenerative resistor, connect P+ and C. (factory-wired)
When using a regenerative option, disconnect wires of P+ and C for the built-in regenerative
resistor. And then connect wires of the regenerative option to P+ and C.

Refer to section 11.2 for details.

3-15




3. SIGNALS AND WIRING

Symbol Connection target Description
(application)
Supply the following power to L11 and L21.
Servo amplifier MR-J4-10B-RJ020 to MR-J4-22KB-RJ020
Power
1-phase 200 V AC to 240 V AC,
50 H2/60 Hz L2
Servo amplifier
o MR-J4-60B4-RJ020 to MR-J4-22KB4-RJ020
L1t | Sontroldreuit | f power
P PRl 1-phase 380 V AC to 480 V AC, L1121
50 Hz/60 Hz
Servo amplifier MR-J4-10B1-RJ020 to MR-J4-40B1-RJ020
Power
1-phase 100 V AC to 120 V AC,
50 Hz/60 Hz L1121
Servo motor Connect the servo amplifier power output (U, V, and W) to the servo motor power input (U, V, and
UN/W . ) . s )
power output W) directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.
Power This terminal is used for a power regeneration converter, power regeneration common converter
regeneration and brake unit.
converter Refer to section 11.3 to 11.5 for details.
N- Power
regeneration
common converter
Brake unit
o Protective earth | Connect it to the grounding terminal of the servo motor and to the protective earth (PE) of the
(PE) cabinet for grounding.

3- 16




3. SIGNALS AND WIRING

3.3.2 Power-on sequence

@ The following shows the initialization time (from turning on power until receiving
servo-on command) of MR-J2S- B _ servo amplifier and MR-J4- B -RJ020 servo
amplifier.

* MR-J2S-_B_: maximum of 3 s

- MR-J4-_B_-RJ020: maximum of 4 s

Therefore, please note the following items when replacing MR-J2S- B servo
ACAUTION amplifier with MR-J4-_B_-RJ020 servo amplifier.

* When a release time of braking for preventing a drop of axis is adjusted with an
external timer in a system which a moving part works vertically, the moving part
can drop due to longer time until servo-lock. Please readjust the release time of
braking or use MBR (Electromagnetic brake interlock).

* The time from power on until the servo motor begins to work can be longer.

POINT

@ The voltage of analog monitor output, output signal, etc. may be unstable at
power-on.

(1) Power-on procedure
1) Always wire the power supply as shown in section 3.1 using the magnetic contactor with the main
circuit power supply (L1, L2, and L3). Configure an external sequence to switch off the magnetic
contactor as soon as an alarm occurs.

2) Switch on the control circuit power supply (L11 and L21) simultaneously with the main circuit
power supply or before switching on the main circuit power supply. If the control circuit power
supply is turned on with the main circuit power supply off, and then the servo-on command is
transmitted, [AL. E9 Main circuit off warning] will occur. Turning on the main circuit power supply
stops the warning and starts the normal operation.

3) The servo amplifier receives the servo-on command within 3 s to 4 s after the main circuit power
supply is switched on.
(Refer to (2) of this section.)

(2) Timing chart
Servo-on command accepted

(3sto4 s)‘L
>

Main circuit ON |

Control circuit POWer supply OFF —T
ON
OFF

Base circuit

' 95 ms 10mg ' . 95ms

Servo-on command ON ; : !
(from controller) OFF ; i

3- 17



3. SIGNALS AND WIRING

3.3.3 Wiring CNP1, CNP2, and CNP3

POINT

@For the wire sizes used for wiring, refer to section 11.9.
O®MR-J4-500B-RJ020 or more/MR-J4-500B4-RJ020 or more do not have these
connectors.

Use the servo amplifier power connector for wiring CNP1, CNP2, and CNP3.

(1) Connector

(a) MR-J4-10B-RJ020 to MR-J4-100B-RJ020

Table 3.1 Connector and applicable wire

000oo gooooo

CNP1

CNP2

—= |

CNP3

Servo amplifier

v v
| ——
(511 s e

v

|
Q

Connector Receptacle assembly - Applicable wire Stripped Open tool Manufac-
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGDK-H7.5 J-FAT-OT (N)
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 3.9 mm or less 9 or JST
CNP3 03JFAT-SAXGDK-H7.5 J-FAT-OT

(b) MR-J4-200B-RJ020/MR-J4-350B-RJ020

Table 3.2 Connector and applicable wire

)
ooooo oooooo

W CNP1

MR-J4-200B-RJ020
Servo amplifier

CNP2

CNP3

B

00=3ne
o —

MR-J4-350B-RJ020
Servo amplifier

&ﬁﬁ

.

oo o
] —

Applicable wire i -
Connector Receptacle assembly - PP Stripped Open tool Manufac
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGFK-XL
AWG 16 to 10 4.7 mm or less 11.5
CNP3 03JFAT-SAXGFK-XL J-FAT-OT-EXL JST
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 3.9 mm or less 9

3- 18




3. SIGNALS AND WIRING

(c) MR-J4-60B4-RJ020 to MR-J4-350B4-RJ020

Servo amplifier

N

ooo

Table 3.3 Connector and applicable wire

oooooo

CNP1

CNP2 |:|
«— =
CNP3 *I:I

[mEjEjDEj::

|
Q

Applicable wire i .
Connector Receptacle assembly - PP Stripped Open tool Manufac
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGDK-HT10.5
CNP2 05JFAT-SAXGDK-HT7.5 AWG 16 to 14 3.9 mm or less 10 J-FAT-OT-XL JST
CNP3 03JFAT-SAXGDK-HT10.5
(d) MR-J4-10B1-RJ020 to MR-J4-40B1-RJ020
Servo amplifier
. N |
[
[
[
= L 0
= CNP1_ |, |:|
= = |:|
CEE*OWZ*D i
=
CNP3 *I:I |:|
(]
EE =l
Table 3.4 Connector and applicable wire
Applicable wire i .
Connector Receptacle assembly - PP X Stripped Open tool Manufac
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGDK-H7.5 J-FAT-OT (N)
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 3.9 mm or less 9 or JST
CNP3 03JFAT-SAXGDK-H7.5 J-FAT-OT
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3. SIGNALS AND WIRING

(2) Cable connection procedure
(a) Fabrication on cable insulator
Refer to table 3.1 to 3.4 for stripped length of cable insulator. The appropriate stripped length of
cables depends on their type, etc. Set the length considering their status.

Insulator Core

Stripped length

Twist strands lightly and straighten them as follows.

Loose and bent strands Twist and straighten
the strands.

You can also use a ferrule to connect with the connectors. When you use a ferrule, use the following
ferrules and crimp terminal.

. . Ferrule model (Phoenix Contact) Crimping tool
Servo amplifier Wire size )
For one For two (Phoenix Contact)
MR-J4-10B-RJ020 to
MR-J4-100B-RJ020 AWG 16 Al1.5-10BK AI-TWIN2x1.5-10BK
MR-J4-60B4-RJ020 to
MR-J4-350B4-Rj020 | AWG 14 Al2.5-10BU
AWG 16 Al1.5-10BK AI-TWIN2x1.5-10BK 8
MR-J4-2008-RJ020 to ™355 Al2.5-10BU AI-TWIN2x2.5-10BU CRIMPROX-2A3
MR-J4-350B-RJ020 - .
AWG 12 Al4-10GY
MR-J4-10B1-RJ020 to AWG 16 Al1.5-10BK AI-TWIN2x1.5-10BK
MR-J4-40B1-RJ020 AWG 14 Al2.5-10BU

(b) Inserting wire
Insert the open tool as follows and push down it to open the spring. While the open tool is pushed
down, insert the stripped wire into the wire insertion hole. Check the insertion depth so that the wire
insulator does not get caught by the spring.
Release the open tool to fix the wire. Pull the wire lightly to confirm that the wire is surely connected.
The following shows a connection example of the CNP3 connector for MR-J4-200B-RJ020/MR-J4-
350B-RJ020.

1) Push down the open tool.

/

3) Release the open tool to fix the wire.

/



3. SIGNALS AND WIRING

3.4 Connectors and pin assignment

POINT

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

@The CN3 connector pin assignment is different between MR-J4- B_-RJ020 and
MR-J2S-_B_. Wire it correctly in accordance with this section.

@For the CN3 connector, securely connect the external conductor of the shielded
cable to the ground plate and fix it to the connector shell.

Ground plate




3. SIGNALS AND WIRING

The servo amplifier front view shown is that of the MR-J4-20B-RJ020 and MR-J4-T20. Refer to chapter 9
DIMENSIONS for the appearances and connector layouts of the other servo amplifiers.

CN8
(Not used in J2S compatibility mode.)

CN1A
(Not used in J2S compatibility mode.)

CN1B
(Not used in J2S compatibility mode.)

.

[P5][ 3 |

The frames of the CN2 and CN3
connectors are connected to the
protective earth terminal in the
servo amplifier.

*
RN
[9]

5
.

-

(Note) CN2L
(for using serial encoder)

(Note) CN2L
(for using A/B/Z-phase pulse encoder)

o
e

N
[9]
[BAT]

AT

CN4
(Battery connector)
Refer to section 11.8

CN5 (USB communication connector)
Used to change the servo amplifier mode.
(Refer to section 13.1.)

L

14 7
13 o [ 8
RXDI™ 5
1 7]
10 3
9 2
8 1
LG LG

CN30
(RS-232C communication connector)
Refer to section 11.1.3.

CN3 (Note)
(1] [11]
2 LG 12 LG
3 13
4 DOCOMLMBR
MO1 5 MO2 15
LchomL DB
LA 7 LAR 7
18 1| "8 i8R
Lz ) LZR 19
o N [20]
DICOM EM1

1 11
RD 3RD*[73
L4 N 14
™ 5170 75
€ licl 6
7 17
8 18
EMG EMG*
9 19
i - i

—

CN10A
(Connector for SSCNET cable for previous
servo amplifier axis) Refer to section 11.1.2.

o o

2 LG 12

RD 3 RD*
4 14

TD TD*

6 LG 16

LG
13

15

LG

EMG EMG*

BT

CN10B
(Connector for SSCNET cable for next
servo amplifier axis) Refer to section 11.1.2.

Note. Used only in the fully closed loop system with the servo amplifier of 7 kW or less. Refer to chapter 15 for details. This CN2L is a
connector of 3M. When using any other connector, refer to each servo motor instruction manual.



3. SIGNALS AND WIRING

CN3 connector Pin No.

Symbol

MR-J2S- B_

MR-J4- B_-RJ020

Precautions when
replacing MR-J2S-_B_

RXD

This is for
manufacturer setting.
Leave this open.
Connect RXD to the
CN30 connector of
MR-J4-T20 (13 pins).

SG

DOCOM

COM

DICOM

VDD

DICOM

A 24V DC external
power supply for
interface is necessary.
Review the wiring.

12

TXD

This is for
manufacturer setting.
Leave this open.
Connect TXD to the
CN30 connector of
MR-J4-T20 (14 pins).

3.5 Signal (device) explanations

For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.7.2.

3.5.1 Input device

) Connector . — 110
Device Symbol Pin No. Function and application division
When EM1 is turned off (open between commons), the base circuit shuts off,
Forced stop EM1 CN3-20 | and the dynamic brake operates to decelerate the servo motor to a stop. DI-1
The forced stop will be reset when EM1 is turned on (short between commons).
3.5.2 Output device
. Connector . — 110
Device Symbol Pin No. Function and application division
Elect ti When using the device, set operation delay time of the electromagnetic brake in
brzg‘i’;‘;‘:ﬁg:k'c MBR | CN3-13 |[Pr.21]. DO-1
When a servo-off status or alarm occurs, MBR will turn off.
To use the device, set [Pr. 2]to"_1 _ "
Dvnamic brake DB turns off when the dynamic brake needs to operate. When using the
. Y DB CN3-15 | external dynamic brake on the servo amplifier of 11 kW or more, this device is DO-1
interlock . ;
required. (Refer to section 11.17.)
For the servo amplifier of 7 kW or less, it is not necessary to use this device.




3. SIGNALS AND WIRING

3.5.3 Output signal

Signal name Symbol Cormector Function and application
pin No.
Encoder A-phase LA CN3-6 | These signals output pulses per servo motor revolution set in [Pr. 38] in the differential
pulse LAR CN3-16 | line driver type.
(differential line driver) In CCW rotation of the servo motor, the encoder B-phase pulse lags the encoder A-
Encoder B-phase LB CN3-7 | phase pulse by a phase angle of /2.
pulse LBR CN3-17 | Output pulse specification and dividing ratio setting can be selected with [Pr. 33].
(differential line driver)
Encoder Z-phase LZ CN3-8 | The encoder zero-point signal is outputted in the differential line driver type. One pulse
pulse LZR CN3-18 | is outputted per servo motor revolution. This turns on when the zero-point position is
(differential line driver) reached. (negative logic)
The minimum pulse width is about 400 ps. For home position return using this pulse,
set the creep speed to 100 r/min or less.
Analog monitor 1 MO1 CN3-4 | This is used to output the data set in [Pr. 22] between MO1 and LG in voltage.
Resolution: 10 bits or equivalent
Analog monitor 2 MO2 CN3-14 | This signal outputs the data set in [Pr. 22] between MO2 and LG in voltage.
Resolution: 10 bits or equivalent
3.5.4 Power supply
Signal name Symbol Cormector Function and application
Pin No.
Digital I/F power DICOM CN3-5 |Input24 V DC (24 V DC + 10% 100 mA) for I/O interface. The power supply capacity
supply input CN3-10 | 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 V DC external power supply.
Digital I/F common DOCOM | CN3-3 [ Common terminal of input signal such as EM1 of the servo amplifier. This is separated
from LG.
For sink interface, connect - of 24 V DC external power supply.
For source interface, connect + of 24 V DC external power supply.
Monitor common LG CN3-1 | Common terminal of MO1 and MO2.
CN3-11 | Pins are connected internally.
Shield SD Plate | Connect the external conductor of the shielded wire.
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3.6 Alarm occurrence timing chart

@When an alarm has occurred, remove its cause, make sure that the operation

ACAUTlON signal is not being input, ensure safety, and reset the alarm before restarting
operation.

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.

Alarm occurrence

¢ Braking by the dynamic brake

Dynamic brake

|
Servo motor speed l + Braking by the electromagnetic brake

|

|

Oor/mn  -—————-——————---- dom oS

|

|

|

o ON !

Base circuit |
OFF ‘

|

|

|

Servo amplifier display No alarm X  Alarm No.
: ' Operation delay time of the electromagnetic brake
MBR ON ‘
(Electromagnetic
brake interlock) OFF
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3.7 Interfaces

3.7.1 Internal connection diagram

Servo amplifier

Note 2
Forced stop CN3 Approx. 6.2 kQ CN3 (24 9 DC):
EM1 | 20 —D—@— 3 [oocou |
- B |(Note 1)

(Note 1) picom| 5 13 |MBR . E l

(Note 2) l =
24V DC picom | 10 15 | DB [
[

e Insulated N
CN3

6 LA ———
R S T oy B
J{: 7 LB _—| Differential line
‘ 17 | LBR ———  driver output

8 Lz —— (35 mA or lower)
Jé: 18 | LZR ——

1| LG —

CN3 Analog monitor

_D_‘EIPEL 4 [MO1f——>
e Rl e b
1 +10VDC

Servo motor

CN2

P
! Encoder
|
Il
|
|
|
Il
|
Il

Nf_|lw|oO|N
— =
® Py

Note 1. This diagram shows sink I/O interface. For source |/O interface, refer to section 3.7.3.
2. The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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3.7.2 Detailed explanation of interfaces

This section provides the details of the I/O signal interfaces (refer to the I/O division in the table) given in
section 3.5. Refer to this section and make connection with the external device.

(1)

Digital input interface DI-1

This is an input circuit whose photocoupler cathode side is 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 section 3.7.3 for source input.

For transistor Servo amplifier
-
Approximately
5mA «— EM1 ——
L
Approximately |
Switch 6.2kQ @QZ’X
R | DICOM

Vces<1.0V 24V DC £ 10%
Iceo < 100 pA 100 mA

Digital output interface DO-1

This is a circuit in which the collector side of the output transistor is the output terminal. When the output
transistor is turned on, the current flows from 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 servo amplifier.

The following shows a connection diagram for sink output. Refer to section 3.7.3 for source output.

Servo amplifier

N D

* MBR
Vi N

DOCOM

I

Izl

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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(3) Encoder output pulses DO-2 (differential line driver type)

(a) Interface

Maximum output current: 35 mA

Servo amplifier

LA
(LB, LZ)

Am26LS32 or equivalent

e

1500[]

LAR
(LBR, LZR)

v

SD

(b) Output pulse

(4) Analog output

Servo amplifier

SD

Servo motor CCW rotation

AT (N e O e O

LAR —

LB  —

LBR

2
e
Lz

400 ps or more

LZR

Servo amplifier

MO1
(MO2)

LG

-

N

i

High-speed photocoupler

LA
B,L2) | ~- 1000
[ |
|§ X (sz
LAR -
(LBR, LZR)

Time cycle (T) is determined by the
[Pr. 33] and [Pr. 38] settings.

Output voltage: +10 V (Note)
Maximum output current: 1 mA
Resolution: 10 bits or equivalent

Note. Output voltage range varies depending on the output contents.
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3.7.3 Source I/O interfaces

In this servo amplifier, source type /O interfaces can be used.

(1) Digital input interface DI-1
This is an input circuit whose photocoupler anode side is the input terminal. Transmit signals from
source (open-collector) type transistor output, relay switch, etc.

Servo amplifier

For transistor
—> EM1 ——
LT
Approximately |
TR Switch 6.2k Q@’x
| I DICOM
«— N

A imately 24V DC £ 10%
spzﬁ'&omma ely 100 mA
Vces<1.0V
Iceo < 100 pA

(2) Digital output interface DO-1
This is a circuit in which the emitter side of the output transistor is the output terminal. When the output
transistor is turned on, the current flows from the output terminal to a load.
A maximum of 2.6 V voltage drop occurs in the servo amplifier.

Servo amplifier

If polarity of diode is
reversed, servo amplifier
will malfunction.

N NmBR |

N
>— DOCOM

e
[ ]
%\

(Note) 24 V DC + 10%
100 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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3.8 Servo motor with an electromagnetic brake

3.8.1 Safety precautions

@ Configure an electromagnetic brake circuit so that it is activated also by an
external emergency stop switch.

Contacts must be opened with the
Contacts must be opened when an alarm  emergency stop switch.

occurs or MBR (Electromagnetic brake
interlock) turns off. \

Servo motor
RA

o

ACAUT I O N Electromagnetic brake

@ The electromagnetic brake is provided for holding purpose and must not be used
for ordinary braking.

@Before operating the servo motor, be sure to confirm that the electromagnetic
brake operates properly.

@®Do not use the 24 V DC interface power supply for the electromagnetic brake.
Always use the power supply designed exclusively for the electromagnetic brake.
Otherwise, it may cause a malfunction.

POINT

@Refer to "Servo Motor Instruction Manual (Vol. 3)" for specifications such as the
power supply capacity and operation delay time of the electromagnetic brake.

@Refer to "Servo Motor Instruction Manual (Vol. 3)" for the selection of a surge
absorber for the electromagnetic brake.

Note the following when the servo motor with an electromagnetic brake is used.
1) The brake will operate when the power (24 V DC) turns off.

2) Turn off the servo-on command after the servo motor stopped.

(1) Connection diagram

Servo amplifier

Note 2
£4c</eDC) MBR Alarm Servo motor
| RA1 occurrence (Note 1) B1
DOCOM =|
n 1
MBR T 24V DC U‘|£
— 1 &
B2

Note 1. Create the circuit in order to shut off by interlocking with the emergency stop switch.
2. Do not use the 24 V DC interface power supply for the electromagnetic brake.

(2) Setting
In [Pr. 21 Electromagnetic brake sequence output], set a delay time (Tb) from MBR (Electromagnetic
brake interlock) off to base circuit shut-off at a servo-off as in the timing chart in section 3.8.2.
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3.8.2 Timing chart

(1) Servo-on command (from controller) on/off
When servo-on command is turned off, the servo lock will be released after Tb [ms], and the servo motor
will coast. If the electromagnetic brake is enabled during servo-lock, the brake life may be shorter.
Therefore, set Tb about 1.5 times of the minimum delay time where the moving part will not drop down
for a vertical axis system, etc.

Tb [Pr. 21 Electromagnetic brake sequence output]

Coasting

Servo motor speed 0 r/min | NJ
Approx. 95 ms : | :
—— | |
|
|
1
|
|

ON |
Base circuit !

OFF —‘—}
l«—Operation delay time of
| the electromagnetic brake
|

| Approx. 95 ms
>

|
|
MBR 1
(Electromagnetic  (Note 1) | !
brake interlock) OFF Eme— \ ‘
| ! | I
|
Servo-on command ON ‘ T | !
(from controller) OFF | ! |
| (Note 3) | :
— "
o | |
: o ! I
I I
Operation command I Lo | |
(from controller) 0 r/min : ;
| I
| |
I
|
1

Electromagnetic Release 4‘
brake Activate ;

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
2. Electromagnetic brake is released after the release delay time of electromagnetic brake and operation time of external circuit
relay, etc. For the release delay time of electromagnetic brake, refer to "Servo Motor Instruction Manual (Vol. 3)".
3. Give the operation command from the controller after the electromagnetic brake is released.

(2) Off/on of the forced stop command (from controller) or EM1 (Forced stop)

Dynamic brake
Dynamic brake .
; Electromagnetic brake Electromagnetic brake

|
: w ) has released.
| [ E/Iectromagnenc brake

| |

Servo motor speed

0 r/min jApP‘FOX. 10 ms ' Approx. 210 ms
ON |
Base circuit [
OFF ‘
Operation delay time : Approx. 210 ms
MBR ON of the electromagnetic *  *—
(Electromagnetic (Note) brake |
brake interlock) OFF ‘
Forced stop command . !
(from controller) Disabled (ON)
or
EM1 (Forced stop) Enabled (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
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(3) Alarm occurrence
The operation status during an alarm is the same as section 3.6.

(4) Both main and control circuit power supplies off

I?/ynamic brake

Dynamic brake
+ Electromagnetic brake

Servo motor speed ~ CEoooooo- g Electromagnetic brake
|
0 r/min ‘
(Note 1)
ON e
Base circuit
OFF

MBR ON
(Electromagnetic  (Note 2)
OFF

brake interlock)

|
} B —— Operation delay time of

Alarm No alarm the electromagnetic brake
|
[AL.10 Undervoltage] |
|
|
|

Alarm

ON

Main circuit
Control circuit POWer supply OFE

Note 1. Variable according to the operation status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.

(5) Main circuit power supply off during control circuit power supply on

Dynamic brake

Dynamic brake
/ + Electromagnetic brake

Electromagnetic brake

|
Al .10
Servo motor speed Approx. 10ms_ |

|
0 r/min :
(Note 1) \
ON o= ‘
Base circuit ‘ |
OFF ' ‘
|
[
MBR ON — l
(Electromagnetic  (Note 2) | !
brake interlock) OFF | ‘

jﬂ‘—*Operation delay time of

Alarm No alarm the electromagnetic brake
[AL.10 Undervoltage] l

Alarm !
|
Main circuit ON
power supply OFF

Note 1. Variable according to the operation status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
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(6) Ready-off command from controller

Servo motor speed

0 r/min

ON
Base circuit

OFF
MBR
(Electromagnetic (Note)ON
brake interlock) OFF
Ready-on command ON
(from controller) OFF

Dynamic brake

Approx. 10 ms
B . B

Dynamic brake
/+ Electromagnetic brake

Electromagnetic brake

—»————«—QOperation delay time of

]

the electromagnetic brake

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
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3.9 Grounding

@ Ground the servo amplifier and servo motor securely.
AWARN | NG @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.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on
the wiring and ground cable routing, the servo amplifier 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 the EMC Directive, refer to "EMC Installation Guidelines".

Cabinet
Servo amplifier Servo motor
MCCB MC L1 N2
[0]
/ = /‘/— L2 (@
A 2 ]
| | | L
X L] > ] 3
e
L21 U : ——u
| || \
MR-04-T20 | V] Y
W — W
|
CN10A ‘ L &
@ ) V)
o 1 1
(Note 2)

Servo system
controller

Outer
box

{ Protective earth (PE) |

Note 1. For the power supply specifications, refer to section 1.3.
2. To reduce the influence of the external noise, it is recommended to attach a cable clamp fitting to ground the
SSCNET cable or connect 3 to 4 data line filters in series near the servo system controller.

Ensure to connect the wire to the
PE terminal of the servo amplifier.
Do not connect the wire directly to
the grounding of the cabinet.
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4. STARTUP

@ Do not operate the switches with wet hands. Otherwise, it may cause an electric
/A\WARNING ®_°reter Y

@Before starting operation, check the parameters. Improper settings may cause
some machines to operate unexpectedly.
@ The servo amplifier heat sink, regenerative resistor, servo motor, etc. may be hot
ACAUTlON while power is on and for some time after power-off. Take safety measures, e.g.
provide 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.

POINT

@Before switching power on, install MR-J4-T20 to the MR-J4- B_-RJ020 servo
amplifier. For the MR-J4-T20 installation procedure, refer to section 1.8.
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4.1 Switching power on for the first time

When switching power on for the first time, follow this section to make a startup.

4.1.1 Startup procedure

Wiring

check

| Surrounding environment check |

| Axis No.

settings

Parameter setting

A

alone in test o

Test operation of the servo motor

peration mode

Test operation of the servo
motor alone by commands

A4

Test operation

with the servo

motor and machine connected

| Gain adjustment

| Actual operation

I

| Stop

Check whether the servo amplifier and servo motor are wired correctly using
visual inspection, DO forced output function (section 4.5.1), etc. (Refer to
section 4.1.2.)

Check the surrounding environment of the servo amplifier and servo motor.
(Refer to section 4.1.3.)

Confirm that the control axis No. set with the axis selection rotary switch
(SW1) matches the control axis No. set with the servo system controller.
(Refer to section 4.3.1.)

Set the parameters as necessary, such as the used operation mode and
regenerative option selection. (Refer to chapter 5.)

For the test operation, with the servo motor disconnected from the machine
and operated at the speed as low as possible, check whether the servo
motor rotates correctly. (Refer to section 4.5.)

For the test operation with the servo motor disconnected from the machine
and operated at the speed as low as possible, give commands to the servo

amplifier and check whether the servo motor rotates correctly.

After connecting the servo motor with the machine, check machine motions
with sending operation commands from the servo system controller.

Make gain adjustment to optimize the machine motions. (Refer to chapter 6.)

Stop giving commands and stop operation.
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4.1.2 Wiring check

(1) Power supply system wiring
Before switching on the main circuit and control circuit power supplies, check the following items.

(a) Power supply system wiring
1) The power supplied to the power input terminals (L1, L2, L3, L11, and L21) of the servo amplifier
should satisfy the defined specifications. (Refer to section 1.3.)

2) When the power factor improving DC reactor is not used, between P3 and P4 should be
connected.

Servo amplifier

P3
(Note)
P4

Note. The 100 V class servo amplifiers do not have P3 and P4.

(b) Connection of servo amplifier and servo motor
1) The servo amplifier power output (U, V, and W) should match in phase with the servo motor
power input terminals (U, V, and W).

Servo amplifier Servo motor

2) The power supplied to the servo amplifier should not be connected to the power outputs (U, V,
and W). Doing so will fail the servo amplifier and servo motor.

Y

Servo amplifier Servo motor

3) The grounding terminal of the servo motor is connected to the PE terminal of the servo amplifier.

4) The CN2 connector of the servo amplifier should be connected to the encoder of the servo motor
securely using the encoder cable.

Servo amplifier Servo motor

()
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(c) When you use an option and peripheral equipment
1) 200V class
a) When you use a regenerative option for 5 kW or less servo amplifiers
* The lead wire between P+ terminal and D terminal should not be connected.
* The regenerative option should be connected to P+ terminal and C terminal.
- Twisted wires should be used. (Refer to section 11.2.4.)

b) When you use a regenerative option for 7 kW or more servo amplifiers
= For 7 kW, the lead wire of built-in regenerative resistor connected to P+ terminal and C

terminal should not be connected.
* The regenerative option should be connected to P+ terminal and C terminal.
* Twisted wires should be used. (Refer to section 11.2.4.)

¢) When you use a brake unit and power regeneration converter for 5 kW or more servo
amplifiers
* For 5 kW, the lead wire between P+ terminal and D terminal should not be connected.
= For 7 kW, the lead wire of built-in regenerative resistor connected to P+ terminal and C

terminal should not be connected.
* Wires of a brake unit or power regeneration converter should be connected to P+ terminal

and N- terminal. (Refer to section 11.3 and 11.4.)
- Twisted wires should be used when wiring is over 5 m and equal to or less than 10 m using

a brake unit. (Refer to section 11.3.)

d) When you use a power regeneration common converter
* For 5 kW or less, the lead wire between P+ terminal and D terminal should not be

connected.
* For 7 kW, the lead wire of built-in regenerative resistor connected to P+ terminal and C

terminal should not be connected.
- The wire of power regeneration common converter should be connected to P4 terminal and

N- terminal. (Refer to section 11.5.)

e) The power factor improving DC reactor should be connected between P3 and P4. (Refer to

section 11.11.)

Note. Always disconnect between P3 and P4.

Power factor Servo amplifier
improving DC
reactor

2) 400V class
a) When you use a regenerative option for 3.5 kW or less servo amplifiers
* The lead wire between P+ terminal and D terminal should not be connected.
* The regenerative option should be connected to P+ terminal and C terminal.
- Twisted wires should be used. (Refer to section 11.2.4.)

b) When you use a regenerative option for 5 kW or more servo amplifiers
- For 5 kW and 7 kW, the lead wire of built-in regenerative resistor connected to P+ terminal
and C terminal should be removed.
* The regenerative option should be connected to P+ terminal and C terminal.
* Twisted wires should be used. (Refer to section 11.2.4.)

4-4
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c) When you use a brake unit and power regeneration converter for 5 kW or more servo

amplifiers

* For 5 kW and 7 kW, the lead wire of built-in regenerative resistor connected to P+ terminal
and C terminal should be removed.

* Wires of a brake unit or power regeneration converter should be connected to P+ terminal
and N- terminal. (Refer to section 11.3 and 11.4.)

* Twisted wires should be used when wiring is over 5 m and equal to or less than 10 m using
a brake unit. (Refer to section 11.3.)

d) When you use a power regeneration common converter for 11 kW or more servo amplifiers
* The wire of power regeneration common converter should be connected to P4 terminal and
N- terminal. (Refer to section 11.5.)

e) The power factor improving DC reactor should be connected between P3 and P4. (Refer to
section 11.11.)

Power factor Servo amplifier
improving DC
reactor

Note. Always disconnect between P3 and P4.

3) 100V class
- The lead wire between P+ terminal and D terminal should not be connected.
- The regenerative option should be connected to P+ terminal and C terminal.
- Twisted wires should be used. (Refer to section 11.2.4.)

(2) /0O signal wiring
(a) 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 the function
to check the wiring. In this case, switch on the control circuit power supply only.
Refer to section 3.2 for details of I/0O signal connection.

(b) A voltage exceeding 24 V DC is not applied to the pins of the CN3 connector.
(c) Between the plate and DOCOM of the CN3 connector should not be shorted.

Servo amplifier

CN3

DOCOM
® Plate :l

4.1.3 Surrounding environment

(1) Cable routing
(a) The wiring cables should not be stressed.

(b) The encoder cable should not be used in excess of its bending life. (Refer to section 10.4.)

(c) The connector of the servo motor should not be stressed.

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.

4-5
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4.2 Startup

Connect the servo motor with a machine after confirming that the servo motor operates properly alone.

(1) Power on
When the main and control circuit power supplies are turned on, "b1" (for the first axis) appears on the
servo amplifier display.
When you use the absolute position detection system, first power-on results in [AL. 25 Absolute position
erased] and the servo system cannot be switched on. The alarm can be deactivated by then switching
power off once and on again.
Also, if power is switched on at the servo motor speed of 3000 r/min or higher, position mismatch may
occur due to external force or the like. Power must therefore be switched on when the servo motor is at
a stop.

(2) Parameter setting

POINT

@ The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. 23]to"_1 _ " to select the four-wire type. Incorrect
setting will result in [AL. 16 Encoder error 1].

MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H
MR-ESCBL30M-L
MR-ESCBL30M-H
MR-ESCBL40M-H
MR-ESCBL50M-H

Set the parameters according to the structure and specifications of the machine. Refer to chapter 5 for
details.

After setting the above parameters, turn off the power as necessary. Then switch power on again to
enable the parameter values.

(3) Servo-on
Enable the servo-on with the following procedure.
(a) Switch on main circuit power supply and control circuit power supply.

(b) Transmit the servo-on command with the servo system controller.

When the servo-on status is enabled, the servo amplifier is ready to operate and the servo motor is
locked.

(4) Home position return
Always perform home position return before starting positioning operation.
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(5) Stop
If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and
brings it to a stop.
Refer to section 3.8 for the servo motor with an electromagnetic brake.

Operation/command Stopping condition

Servo-off command The base circuit is shut off and the servo motor coasts.

The base circuit is shut off and the dynamic brake operates to
bring the servo motor to a stop.

controller The base circuit is shut off and the dynamic brake operates to
Forced stop command bring the servo motor to a stop.

[AL. E7 Controller forced stop warning] occurs.

The base circuit is shut off and the dynamic brake operates to
bring the servo motor to a stop.

Servo amplifier The base circuit is shut off and the dynamic brake operates to
EM1 (Forced stop) off bring the servo motor to a stop.

[AL. E6 Servo forced stop warning] occurs.

R -off
Servo system eady-off command

Alarm occurrence

4.3 Switch setting and display of the servo amplifier

Switching to the test operation mode and setting control axis No. are enabled with switches on the servo
amplifier.

On the servo amplifier display (three-digit, seven-segment LED), check the status of communication with the
servo system controller at power-on, and the axis number, and diagnose a malfunction at occurrence of an
alarm.

4.3.1 Switches

@ When switching the axis selection rotary switch (SW1) and auxiliary axis number
setting switch (SW2), use an insulated screw driver. Do not use a metal screw
AWARN I NG driver. Touching patterns on electronic boards, lead of electronic parts, etc. may
cause an electric shock.

POINT

@Turning "ON (up)" all the control axis setting switches (SW2) enables an
operation mode for manufacturer setting and displays "off". The mode is not
available. Set the control axis setting switches (SW2) correctly according to this
section.

@Cycling the main circuit power supply and control circuit power supply enables
the setting of each switch.

The following shows the description of the axis selection rotary switch.

= —/
11 [a )

3-digit, 7-segment LED —— ] — Axis selection rotary switch

B88|® o

Control axis setting switch (SW2) ———|
(Not used in J2S compatibility mode.
Turn all switches "OFF (down)".)
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POINT

@ The control axis No. set to the axis selection rotary switch (SW1) should be the
same as the one set to the servo system controller. The number of the axes you
can set depends on the servo system controller.

@For setting the axis selection rotary switch, use a flat-blade screwdriver with the
blade edge width of 2.1 mm to 2.3 mm and the blade edge thickness of 0.6 mm
to 0.7 mm.

Use the axis selection rotary switch (SW1) to set the control axis number for the servo.

If the same numbers are set to different control axes in a single communication system, the system will not
operate properly. The control axes may be set independently of the SSCNET cable connection sequence.
Set the switch to "F" when performing the test operation mode by using MR Configurator.

Axis selection rotary switch (SW1)

P4
o

m{Oo(O|m|>|lo|o|N|lo|o|d|lw|N|=|O

Description
Axis No. 1
Axis No.
Axis No.
Axis No.
Axis No.
Axis No.
Axis No.
Axis No.

OIN[O|Oa|A~|lWIN

Not used in J2S compatibility mode.

Test operation mode or when a
machine analyzer is used (Refer to
section 6.1.2)

n
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4.3.2 Status display of an axis

(1) Display sequence

Servo amplifier power on

| System check in progress

Waiting for servo system controller power to switch on
(SSCNET communication)

Servo system controller power on
(SSCNET communication begins)

v
i
o —' Initial data communication with
Sl the servo system controller
= |: (initialization communication)
iz
) v
v When an alarm No. or warning No. is displayed
(Note 1) [T Note2) = T
(N Ready-off and ready-off 1 Example: When [AL. 50 Overload 1]
occurs at axis No. 1
Ready-on Flickering

Example: When [AL. E1 Overload
warning 1] occurs at axis No. 1
Ready-on and servo-off

(Note 1) .E
When alarm occurs,

its alarm code

appears. Alarm reset or warning cleared
Ready-on ‘

(Note 1) ﬂ Ready-on and servo-on

-

Ordinary operation

Servo system controller power off

Servo system controller power on

Note 1. [ [ TV[ [ [2]---[ | [&] The segment of the last 1 digit shows the axis number.

Axis  Axis Axis
No.1 No.2 No. 64

2. The alarm No. or warning No. is displayed, but the axis No. is not displayed.
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(2) Indication list

Display Status Description
LLLY
|
: Initializing System check in progress
- The servo amplifier power was switched on when the servo system controller
power was off.
- The control axis No. set to the axis selection rotary switch (SW1) does not match
the one set to the servo system controller.

.E Initializing - A servo amplifier malfunctioned, or communication error occurred with the servo
system controller or the previous axis servo amplifier. In this case, the indication
changes as follows:

"Ab" "AC", "Ad", and "Ab"
- The servo system controller is malfunctioning.

. Initializing In.|t|al setting for communication specifications completed, and then it synchronized

with servo system controller.

| |A|d | Initializing During initial parameter setting communication with servo system controller

e During the servo motor/encoder information and telecommunication with servo

. Initializing

system controller

[ ]
>
[>]

Initializing standby

The power supply of servo system controller was turned off while the power supply
of servo amplifier is on.

]
ol [=]
| [#]

Test operation mode

(Note 1) |_|F|?| Ready-off The ready-off command from the servo system controller was received.
(Note 1) .ﬂ Servo-on The servo-on command from the servo system controller was received.
(Note 1) |_|£|i| Servo-off The servo-off command from the servo system controller was received.
(Note 2) |_|T|T| Alarm and warning The alarm No. and the warning No. that occurred are displayed. (Refer to chapter 8.)
8(8(8 CPU error CPU watchdog error has occurred.
|_|F|E| JOG operation, positioning operation, DO forced output, and program operation
(Note 1) [b]#] (Note 3)

JOG operation, positioning operation, program operation, output signal (DO) forced
output, or motor-less operation was set.

Note 1. # denotes any of numerals 0 to 8 and what it means is listed below.

# Description
0 Set to the test operation mode.
1t08 Axis No.1 to Axis No.8

2. "*" indicates the alarm No. and the warning No.
3. For JOG operation, positioning operation, DO forced output and program operation, MR Configurator is necessary.
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4.4 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.2 for the power on and off methods of the servo amplifier.

POINT

@If necessary, verify controller program by using motor-less operation. Refer to
section 4.5.2 for the motor-less operation.

Test operation of the servo motor | | thjs step, confirm that the servo amplifier and servo motor operate
alone in JOG operation of test ) ) )
operation mode normally. With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor rotates correctly. Refer

to section 4.5 for the test operation mode.

Test operation of the servo motor |  In this step, confirm that the servo motor rotates correctly under the
alone by commands
commands from the controller.
Give a low speed command at first and check the rotation direction, etc. of
the servo motor. If the machine does not operate in the intended direction,
check the input signal.

Test operation with the servo motor| [N this step, connect the servo motor with the machine and confirm that the
and machine connected machine operates normally under the commands from the controller.

Give a low speed command at first and check the operation direction, etc. of
the machine. If the machine does not operate in the intended direction,
check the input signal.
Check any problems with the servo motor speed, load ratio, and other status
display items with MR Configurator.
Then, check automatic operation with the program of the controller.

4.5 Test operation mode

@The test operation mode is designed for checking servo operation. It is not for
checking machine operation. Do not use this mode with the machine. Always use
ACAUTION the servo motor alone.
@ If the servo motor operates abnormally, use EM1 (Forced stop) to stop it.

POINT

@ The content described in this section indicates that the servo amplifier and a
personal computer are directly connected.

By using a personal computer and MR Configurator, you can execute JOG operation, positioning operation,
DO forced output program operation without connecting the servo system controller.

4- 11
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4.5.1 Test operation mode in MR Configurator

POINT

@When you set the axis selection rotary switch (SW1) to "F", the SSCNET
communication for the servo amplifier and the subsequent servo amplifiers is
blocked.

(1) Test operation mode
(a) JOG operation
JOG operation can be performed without using the servo system controller. Use this operation with
the forced stop reset. This operation may be used independently of whether the servo is on/off and
whether the servo system controller is connected or not.
Exercise control on the JOG operation screen of MR Configurator.

1) Operation pattern

Item Initial value Setting range
Speed [r/min] 200
Accg|erat|on/decelerat|on 1000 0 to 20000
time constant [ms]

0 to max. speed

2) Operation method

Operation Screen control

(b) Positioning operation

Positioning operation can be performed without using the servo system controller. Use this operation
with the forced stop reset. This operation may be used independently of whether the servo is on/off

Forward rotation start

Click the "Forward" button.

Reverse rotation start

Click the "Reverse" button.

Stop

Click the "Stop" button.

and whether the servo system controller is connected or not.
Exercise control on the positioning operation screen of MR Configurator.

1) Operation pattern

Item Initial value Setting range
Travel distance [pulse] 131072 0 to 9999999
Speed [r/min] 200 0 to max. speed
Accg|erat|on/decelerat|on 1000 0 to 20000
time constant [ms]
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2) Operation method

Operation Screen control
Forward rotation start Click the "Forward" button.
Reverse rotation start Click the "Reverse" button.

Pause Click the "Pause" button.

(c) Program operation
Positioning operation can be performed in two or more operation patterns combined, without using
the servo system controller. Use this operation with the forced stop reset. This operation may be
used independently of whether the servo is on/off and whether the servo system controller is
connected or not.
Exercise control on the program operation screen of MR Configurator. For full information, refer to
the MR Configurator Installation Guide.

Operation Screen control
Start Click the "Start" button.
Stop Click the "Reset" button.

(d) Output signal (DO) forced output
Output signals can be switched on/off forcibly independently of the servo status. This function is
used for output signal wiring check, etc. Exercise control on the DO forced output screen of MR
Configurator.

(2) Operation procedure
1) Turn off the power.

2) Set SW1 to "F".

Il

—

Set SW1to "F". ———

8

By
B
72\
\'\)

)

g
4

Ny B
~[

w

Hf=m

Setting SW1 to "F" during power-on will not start the test operation mode.

3) Turn on the servo amplifier.
When initialization is completed, the decimal point on the first digit will flicker.

)

LThe decimal point flickers.

4) Start operation with the personal computer.
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4.5.2 Motor-less operation in controller

POINT

@ Motor-less operation cannot be used with MR Configurator. To use motor-less
operation, set" 1 __ "in [Pr. 24].

@Use motor-less operation which is available by making the servo system
controller parameter setting.

@ Connect the servo system controller to the servo amplifier before the motor-less
operation.

(1) Motor-less operation
Without connecting the servo motor to the servo amplifier, output signals or status displays can be
provided in response to the servo system controller commands as if the servo motor is actually running.
This operation may be used to check the servo system controller sequence. Use this operation with the
forced stop reset. Use this operation with the servo system controller connected to the servo amplifier.
To stop the motor-less operation, set the motor-less operation selection to "Disable" in the servo
parameter setting of the servo system controller. When the power supply is turned on next time, motor-
less operation will be disabled.

(a) Load conditions

Load item Condition
Load torque 0
Load to motor inertia ratio Same as the moment of inertia of the servo motor

(b) Alarms
The following alarms and warning do not occur. However, the other alarms and warnings occur as
when the servo motor is connected.
* [AL. 16 Encoder error 1]
* [AL. 20 Encoder error 2]
- [AL. 25 Absolute position erased]
- [AL. 92 Battery cable disconnection warning]
* [AL. 9F Battery warning]

(2) Operation procedure
1) Set the servo amplifier to the servo-off status.
2) Set" 1 _ _"in[Pr. 24] and turn off the servo amplifier power.

3) Turn on the servo amplifier.
When initialization is completed, the decimal point on the first digit will flicker.

LThe decimal point flickers.

4) Start the motor-less operation with the servo system controller.
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5. PARAMETERS

@Never make a drastic adjustment or change to the parameter values as doing so

will make the operation unstable.

@ Do not change parameters for manufacturer setting.
@®Do not set a value other than the described values to each parameter.

ACAUTION @|f fixed values are written in the digits of a parameter, do not change these values.

5.1 Parameter list

POINT

user's manual.

changed, make gain adjustment again.

@®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, servo amplifier software version, and MR
Configurator software version. For details, refer to the servo system controller

@Changing operation mode initializes parameters. When operation mode is

POINT

conditions:
*: After setting the parameter, cycle the power.

@ The parameter whose symbol is preceded by * is enabled with the following

5.1.1 Basic setting parameters

No. | Symbol Name Initial value Unit
1 *AMS | Amplifier setting 0000h
2 *REG | Regenerative resistor 0000h
3 Automatically set from the servo system controller 0080h
4 0000h
5 1
6 *FBP | Feedback pulse number (Note 2) 0
7 *POL | Rotation direction selection 0
8 ATU Auto tuning 0001h
Servo response 7 kW or less:
0005h
o RSP 11 kW or more:
0002h
10 TLP Forward rotation torque limit (Note 1) 300 [%]
11 TLN Reverse rotation torque limit (Note 1) 300 [%]
Note 1. The programming software of motion controller cannot set or change this parameter.
2. The initial value varies in the fully closed loop control mode as follows:
Initial value

No. Name

Standard control
mode

Fully closed loop
control mode

6 Feedback pulse number

0

7 kW or less: 0
11 kW or more: 255
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5.1.2 Adjustment parameters

No. | Symbol Name Initial value Unit
12 GD2 Ratio of load inertia to servo motor inertia (load inertia ratio) 7.0 [Multiplier]
13 PG1 Position loop gain 1 7 kW or less: 35 [rad/s]
11 kW or more: 19

Speed loop gain 1 7 kW or less: 177 [rad/s]
14 Vel 11 kW or more: 96

Position loop gain 2 7 kW or less: 35 [rad/s]
15 PG2 11 kW or more: 19

Speed loop gain 2 7 kW or less: 817 [rad/s]
16 VG2 11 kW or more: 455
17 VIC Speed integral compensation 7 kKW or less: 48 [ms]

11 kKW or more: 91
18 NCH Machine resonance suppression filter 1 (notch filter) 0000h
19 FFC Feed forward gain 0 [%]
20 INP In-position range 100 [pulse]
21 MBR [ Electromagnetic brake sequence output 0 [ms]
22 MOD | Analog monitor output 0001h
23 *OP1 Option function 1 0000h
24 *OP2 | Option function 2 0000h
25 LPF Low-pass filter 0000h
26 For manufacturer setting 0
5.1.3 Extension parameters

No. Symbol Name Initial value Unit
27 MO1 Analog monitor 1 offset 0 [mV]
28 MO2 | Analog monitor 2 offset 0 [mV]
29 For manufacturer setting 0001h
30 ZSP Zero speed 50 [r/min]
31 ERZ Error excessive alarm level 8.0 [0.25 rev]
32 OP5 Option function 5 0000
33 *OP6 | Option function 6 0000
34 VPI PI-PID switching position droop 0 [pulse]
35 For manufacturer setting 0
36 VDC Speed differential compensation 980
37 For manufacturer setting 0010h
38 *ENR | Encoder output pulses 4000 [pulse/rev]
39 DBT Electronic dynamic brake operating time 0 [ms]
40 *BLK | Parameter writing inhibit (Note) 0000h

Note. The programming software of motion controller cannot set or change this parameter.
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5.1.4 Extension parameters 2

No. Symbol Name Initial value Unit
41 For manufacturer setting 500
42 0000h
43 0111h
44 20
45 50
46 0
47 0
48 0
49 *CDP | Gain switching selection 0000h
50 CDSs Gain switching condition 10 [kpulse/s)/
[pulse]/
[r/min]
51 CDT Gain switching time constant 1 [ms]
52 GD2B | Ratio of load inertia to servo motor inertia 2 7.0 [Multiplier]
53 PG2B | Position loop gain 2 change ratio 100 [%]
54 VG2B | Speed loop gain 2 change ratio 100 [%]
55 VICB | Speed integral compensation change ratio 100 [%]
56 *OP8 | Option function 8 0000h
57 For manufacturer setting 0000h
58 *OPA | Option function A (Note 1) 0000h
59 For manufacturer setting 0000h
60 *OPC [ Option function C 0000h
61 NH2 Machine resonance suppression filter 2 0000h
62 *FCT | Fully closed loop selection (Note 2) 0000h
63 BC1 Fully closed loop control error detection 1 400 [r/min]
64 BC2 Fully closed loop control error detection 2 (Note 2) 100 [0.1 rev]
65 *FCM [ Fully closed loop electronic gear numerator 1
66 *FCD | Fully closed loop electronic gear denominator 1
67 DUF Dual feedback filter (Note 2) 0 [rad/s]
68 FC2 Fully closed loop selection 2 (Note 2) 0
69 For manufacturer setting 0
70 0
71 0
72 0
73 0
74 0
75 0
Note 1. Used by servo amplifiers with software version A1 or later.
2. For the fully closed loop control mode, initial values are different as follows.
Initial value
No. Name Standard control Fully closed loop
mode control mode
62 | Fully closed loop selection 0000 1300
64 | Fully closed loop control error detection 2 100 10
67 | Dual feedback filter 0 10
68 | Fully closed loop selection 2 0 0000
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5.2 Detailed list of parameters

POINT

@Set a value to each "x" in the "Setting digit" columns.

5.2.1 Basic setting parameters

Set this parameter when using the absolute position detection system.
When using this in the fully closed loop system, refer to section 15.4.

. . . Initial
Setting digit Explanation value
X Absolute position detection system selection Oh

0: Disabled (used in incremental system)

1: Enabled (used in absolute position detection system)
X For manufacturer setting Oh
X Oh
X Oh

Initial Settin
No. | Symbol Name and function value 9
. range
[unit]
1 *AMS [ Amplifier setting Refer to Name and

function column.
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Select the regenerative option.
Incorrect setting may cause the regenerative option to burn. If a selected regenerative option
is not for use with the servo amplifier, [AL. 37 Parameter error] occurs.

Setting digit

Explanation

Initial
value

XX

Regenerative option selection

00:

01:
05:
08:
09:
0B:
0C:
OE:

10:
11:
13:
14:
17:
: MR-RB9F (Cooling fan is required.)
20:
21:
23:
24:
25:
26:
27:
28:
80:
81:
82:
83:
84:
85:
86:
87:
90:
9C:
9D:

18

Regenerative option is not used.

- For servo amplifier of 100 W, regenerative option is not used.

- For servo amplifier of 0.2 kW to 7 kW, built-in regenerative
resistor is used.

- Supplied regenerative resistors or regenerative option is used
with the servo amplifier of 11 kW to 22 kW.

FR-RC/FR-RC-H/FR-CV/FR-CV-H/FR-BU2/FR-BU2-H

MR-RB32

MR-RB30

MR-RB50 (Cooling fan is required.)

MR-RB31

MR-RB51 (Cooling fan is required.)

When the supplied regenerative resistors are cooled by the

cooling fan to increase the ability with the servo amplifier of 11

kW to 22 kW.

MR-RB032

MR-RB12

MR-RB5E

MR-RB5E (Cooling fan is required.)

MR-RB9F

MR-RB3N

MR-RB5N (Cooling fan is required.)
MR-RB5R

MR-RB5R (Cooling fan is required.)
MR-RB9P

MR-RB9P (Cooling fan is required.)
MR-RBIT

MR-RB9T (Cooling fan is required.)
MR-RB3H-4 (Cooling fan is required.)
MR-RB5H-4 (Cooling fan is required.)
MR-RB3G-4 (Cooling fan is required.)
MR-RB5G-4 (Cooling fan is required.)
MR-RB34-4 (Cooling fan is required.)
MR-RB54-4 (Cooling fan is required.)
MR-RB1L-4

MR-RB3M-4 (Cooling fan is required.)
MR-RB1H-4

MR-RB3U-4 (Cooling fan is required.)
MR-RB5U-4 (Cooling fan is required.)

00h

External dynamic brake selection

0: Disabled

1: Enabled

When using an external dynamic brake with 11 kW or more servo
amplifier, select "1".

Oh

For manufacturer setting

Oh

Initial Settin
No. | Symbol Name and function value 9
. range
[unit]
2 *REG [ Regenerative resistor Refer to Name and

function column.
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Servo motor rotation direction
Setting value|  Positioning address Positioning address
increase decrease
0 ccw cw
1 cw CCw

The following shows the servo motor rotation directions.

Forward rotation (CCW)

Reverse rotation (CW)

. Initial Setting

No. | Symbol Name and function value
. range

[unit]

6 *FBP [ Feedback pulse number 0 Refer to
Set the number of pulses per revolution of the servo motor in the controller side command Name
unit. Information on the servo motor such as the cumulative feedback pulses, current position, and
droop pulses and within-one-revolution position are derived from the values converted into the function
number of pulses set here. column.
If the number of pulses set exceeds the actual servo motor encoder resolution, the servo
motor encoder resolution is automatically set.

Setting value Feedback pulse number
0 16384
1 8192
6 32768
7 131072
255 Depending on the number of servo
motor encoder resolution pulses

7 *POL [ Rotation direction selection 0 0

Select the rotation direction of command input pulse. to




5. PARAMETERS

. Initial Setting
No. Symbol Name and function value
. range
[unit]
8 ATU Auto tuning Refer to Name and
Select the gain adjustment mode. function column.
Setting digit Explanation Initial
value
___Xx Gain adjustment mode selection 1h
0: Interpolation mode
1: Auto tuning mode 1
2: Manual mode 2
3: Auto tuning mode 2
4: Manual mode 1
Refer to table 5.1 for details.
X For manufacturer setting Oh
X Oh
X_ __ Oh

Table 5.1 Gain adjustment mode selection

Setting value

Gain adjustment
mode

Automatically adjusted parameter

0

Interpolation mode

[Pr. 12 Ratio of load inertia to servo motor inertia
(load inertia ratio)]

[Pr. 15 Position loop gain 2]

[Pr. 16 Speed loop gain 2]

[Pr. 17 Speed integral compensation]

Auto tuning
Mode 1

[Pr. 12 Ratio of load inertia to servo motor inertia
(load inertia ratio)]

[Pr. 13 Position loop gain 1]

[Pr. 14 Speed loop gain 1]

[Pr. 15 Position loop gain 2]

[Pr. 16 Speed loop gain 2]

[Pr. 17 Speed integral compensation]

Manual mode 2

Auto tuning
Mode 2

[Pr. 13 Position loop gain 1]

[Pr. 14 Speed loop gain 1]

[Pr. 15 Position loop gain 2]

[Pr. 16 Speed loop gain 2]

[Pr. 17 Speed integral compensation]

Manual mode1

[Pr. 14 Speed loop gain 1]
[Pr. 15 Position loop gain 2]
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. Initial Setting

No. | Symbol Name and function value
. range

[unit]

9 RSP Servo response Refer to Name and
Set the auto tuning response. function column.
If the machine hunts or generates large gear sound, decrease the set value.

To improve performance, e.g. shorten the settling time, increase the set value.
Setting digit Explanation Initial
value
___Xx Response level setting 7 kW
Refer to table 5.2 for settings. or
less:
05h
11 kW
or
more:
02h
__X_ For manufacturer setting Oh
_X__ Oh
X__ Oh
Table 5.2 Response level setting
Machine characteristic Machine characteristic
Setting Guidelir?e for Setting Guidelir?e for
value |Response machine value |Response machine
resonance resonance
frequency [HZz] frequency [Hz]
1 Low 15 9 Middle 85
2 response 20 A response 105
3 25 B 130
4 30 C 160
5 35 D 200
6 45 E High 240
7 Middle 55 F response 300
8 response 70

10 TLP Forward rotation torque limit 300 0
Set the rated torque = 100%. [%] to
The parameter limits the torque in the forward rotation during power running and reverse 500
rotation during regeneration.

In other than the test operation mode by MR Configurator, the torque limit value in the servo
system controller is enabled.

To operate HG series servo motor at the maximum torque, set the torque limit value in the
servo system controller at 500%. When the maximum torque is used in the test operation
mode, set this parameter to 500%.

11 TLN Reverse rotation torque limit 300 0
Set the rated torque = 100%. [%] to
The parameter limits the torque in reverse rotation during power running and forward rotation 500
during regeneration.

In other than the test operation mode by MR Configurator, the torque limit value in the servo
system controller is enabled.

To operate HG series servo motor at the maximum torque, set the torque limit value in the
servo system controller at 500%. When the maximum torque is used in the test operation
mode, set this parameter to 500%.
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5.2.2 Adjustment parameters

Initial Setting
No. Symbol Name and function value
. range
[unit]
12 GD2 Ratio of load inertia to servo motor inertia (load inertia ratio) 7.0 0.0
Set the load moment of inertia to the moment of inertia on servo motor shaft (load inertia [Multiplier] to
ratio). 300.0
When auto tuning mode 1 or interpolation mode is selected, the result of auto tuning is
automatically used. (Refer to section 6.1.1.)
13 PG1 Position loop gain 1 7 kW 4
This is used to set the gain of the position loop. or less: to
Increase the gain to improve track ability in response to the position command. 35 [rad/s]| 2000
When the auto turning mode 1 or auto turning mode 2 is selected, the result of auto turning is 11 kW
automatically used. or more:
19 [rad/s]
14 VG1 Speed loop gain 1 7 kW 20
Normally, changing this parameter is not required. Increasing the setting value will also or less: to
increase the response level but will be liable to generate vibration and noise. 177 8000
When the auto tuning mode 1, auto tuning mode 2, or manual mode 1 is selected, the result of [rad/s]
auto tuning is automatically used. 11 kW
or more:
96 [rad/s]
15 PG2 Position loop gain 2 7 kW 1
This is used to set the gain of the position loop. or less: to
Set this parameter to increase the position response to level load disturbance. Increasing the |35 [rad/s]| 1000
setting value will also increase the response level but will be liable to generate vibration and 11 kW
noise. or more:
When auto tuning mode 1, auto tuning mode 2, manual mode 1, or interpolation mode is 19 [rad/s]
selected, the result of auto tuning is automatically used.
16 VG2 Speed loop gain 2 7 kW 20
Set this parameter when vibration occurs on machines of low rigidity or large backlash. or less: to
Increasing the setting value will also increase the response level but will be liable to generate 817 20000
vibration and noise. [rad/s]
When the auto tuning mode 1, auto tuning mode 2, or interpolation mode is selected, the 11 kW
result of auto tuning is automatically used. or more:
455
[rad/s]
17 VIC Speed integral compensation 7 kW 1
Set the time constant of the integral compensation. or less: to
When the auto tuning mode 1, auto tuning mode 2, or interpolation mode is selected, the 48 [ms] 1000
result of auto tuning is automatically used. 11 kW
or more:
91 [ms]
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. Initial Setting
No. | Symbol Name and function valge range
[unit]
18 NCH Machine resonance suppression filter 1 (notch filter) Refer to Name and
Select the machine resonance suppression filter. (Refer to section 7.1.1.) function column.
Setting digit Explanation Initial
value
__XX Notch frequency selection 00h
Refer to table 5.3 for settings.
X _ Notch depth selection Oh
0: -40dB
1: -14dB
2: -8dB
3: -4dB
X__ For manufacturer setting Oh
Table 5.3 Notch frequency selection
Setting value Frequency [Hz] Setting value Frequency [HZ]
00 Disabled 10 281.3
01 4500 11 264.7
02 2250 12 250
03 1500 13 236.8
04 1125 14 225
05 900 15 214.3
06 750 16 204.5
07 642.9 17 195.7
08 562.5 18 187.5
09 500 19 180
0A 450 1A 173.1
0B 409.1 1B 166.7
0C 375 1C 160.1
0D 346.2 1D 155.2
OE 321.4 1E 150
OF 300 1F 145.2
19 FFC Feed forward gain 0 0
Set the feed forward gain. [%] to
When the setting is 100%, the droop pulses during operation at constant speed are nearly 100
zero. However, sudden acceleration/deceleration will increase the overshoot. As a guideline,
when the feed forward gain setting is 100%, set 1 s or more as the acceleration time constant
up to the rated speed.
20 INP In-position range 100 0
Set an in-position range per command pulse. [pulse] to
50000
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Initial Settin
No. Symbol Name and function value 9
. range
[Unit]
21 MBR Electromagnetic brake sequence output 0 0
Set the delay time from MBR (Electromagnetic brake interlock) off to base circuit shut-off. [ms] to
1000
22 MOD | Analog monitor output Refer to Name and

Select the signals to output to MO1 (Analog monitor 1) and MO2 (Analog monitor 2). Refer to | function column.
app. 9 (3) for detection point of output selection.
When using this in the fully closed loop system, refer to section 15.4.

. - . Initial
Setting digit Explanation value
X Analog monitor 2 output selection Oh

Refer to table 5.4 for settings.
X _ For manufacturer setting Oh
X Analog monitor 1 output selection Oh
Refer to table 5.4 for settings.
X_ For manufacturer setting Oh

Table 5.4 Analog monitor setting value

Setting value Iltem

0 Servo motor speed (8 V/max. speed)

Torque (£8 V/max. torque) (Note 1)

Servo motor speed (+8 V/max. speed)

Torque (+8 V/max. torque) (Note 1)

Current command (+8 V/max. current command)
Speed command (8 V/max. speed)

Droop pulses (10 V/1128 pulses) (Note 2)
Droop pulses (+10 /2048 pulses) (Note 2)
Droop pulses (10 V/8192 pulses) (Note 2)
Droop pulses (+10 V/32768 pulses) (Note 2)
Droop pulses (10 V/131072 pulses) (Note 2)
Bus voltage (200 V class and 100 V class: +8 V/400 V, 400 V class: +8
V/800 V)

W|P|o|lo|N|[o|la|d|lw|N|—~

Note 1. 8 Vis outputted at the maximum torque.
2. Encoder pulse unit

23 *OP1 Option function 1 Refer to Name and
The servo forced stop function can be disabled. function column.
When using this in the fully closed loop system, refer to section 15.4.

. . . Initial
Setting digit Explanation value
___x Servo forced stop selection Oh
0: Enabled (EM1 (Forced stop) is used.)
1: Disabled (EM1 (Forced stop) is not used.)
X _ For manufacturer setting Oh
X Encoder cable communication method selection Oh
0: Two-wire type
1: Four-wire type
Incorrect setting will result in [AL. 16 Encoder error 1].
X__ For manufacturer setting Oh
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Initial Setting
No. | Symbol Name and function value
. range
[Unit]
24 *OP2 | Option function 2 Refer to Name and
Select the slight vibration suppression control and motor-less operation. function column.
Setting digit Explanation Initial
value
X For manufacturer setting Oh
X Slight vibration suppression control selection Oh
0: Disabled
1: Enabled
To enable the slight vibration suppression control, select "Manual
mode 2 (_ _ _ 2)" of "Gain adjustment mode selection" in [Pr. 8].
X Motor-less operation selection Oh
0: Disabled
1: Enabled
X__ For manufacturer setting Oh
25 LPF Low-pass filter Refer to Name and
Select the low-pass filter. (Refer to section 7.1.2.) function column.
Setting digit Explanation Initial
value
X For manufacturer setting Oh
__X_ Low-pass filter selection Oh
0: Enabled (automatic tuning)
1: Disabled
When enabled, the filter band in the following equation is
automatically set.
For 1 kW or less
VG2 setting value x 10
21 x (1 + GD2 setting value x 0.1) 112
For 2 kW or more
VG2 setting value x 5
. [Hz]
2m x (1 + GD2 setting value x 0.1)
X For manufacturer setting Oh
X_ (This servo amplifier is not compatible with adaptive vibration Oh
suppression control.)

5.2.3 Extension parameters

Initial Setting
No. | Symbol Name and function value
. range
[Unit]
27 MO1 Analog monitor 1 offset 0 -999
Set the offset voltage of MO1 (Analog monitor 1). [mV] to
999
28 MO2 | Analog monitor 2 offset 0 -999
Set the offset voltage of MO2 (Analog monitor 2). [mV] to
999
30 ZSP Zero speed 50 0
Set the output range of zero speed command sent to the controller. [r/min] to
10000
31 ERZ Error excessive alarm level 8.0 0.1
Set the range for [AL. 52 Error excessive] to occur. [0.25 to
rev] 100.0
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Initial Setting
No. | Symbol Name and function value
. range
[Unit]
32 *OP5 | Option function 5 Refer to Name and
Select the PI-PID switching control. function column.
Setting digit Explanation Initial
value
___X PI-PID switching control selection Oh
0: Continuous PI control enabled
1: Droop-based switching is valid in the position control mode.
(Refer to [Pr. 34].)
2: Continuous PID control enabled
If the servo motor at a stop is rotated even one pulse due to any
external factor, it generates torque to compensate for a position
shift. When the servo motor shaft is to be locked mechanically after
positioning completion (stop), switching on the PC (Proportion
control) upon positioning completion will suppress the unnecessary
torque generated to compensate for a position shift.
o X_ For manufacturer setting Oh
_X_ Oh
X_ Oh
33 *OP6 | Option function 6 Refer to Name and
Set the serial communication baud rate selection, serial communication response delay time, | function column.
and encoder output pulse setting selection.
When using this in the fully closed loop system, refer to section 15.4.
Setting digit Explanation Initial
value
___X Serial communication baud rate selection Oh
0: 9600 [bps]
1: 19200 [bps]
2: 38400 [bps]
3: 57600 [bps]
X Serial communication response delay time Oh
0: Disabled
1: Enabled (responding after 800 us or more delay time)
X Encoder output pulse setting selection (Refer to [Pr. 38].) Oh
0: Output pulse specification
1: Division ratio setting
X_ For manufacturer setting Oh
34 VPI PI-PID switching position droop O orless 0
Set the position droop value (the number of pulses) at which PI control is switched over to PID | [pulse] to
control. 50000
Setting "0 0 0 1" in [Pr. 32] enables this parameter.
36 VDC Speed differential compensation 980 0
This is used to set the differential compensation. to
1000
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Initial Setting
No. | Symbol Name and function value
. range
[Unit]
38 *ENR | Encoder output pulses 4000 0
Set the encoder pulses (A-phase and B-phase) output by the servo amplifier. Set the four-fold | [pulse/ to
value of the A-phase and B-phase pulses. rev] 65535
When using this in the fully closed loop system, refer to section 15.4.
You can use [Pr. 33] to choose the output pulse setting or output dividing ratio setting.
The number of A-phase and B-phase pulses actually output is one fourth of the preset number
of pulses.
The maximum output frequency is 1.3 Mpulses/s (after multiplication by four). Use this
parameter within this range.
1. For output pulse designation
Set"_0_ _ (initial value)" in [Pr. 33].
Set the number of pulses per servo motor revolution.
Output pulse = Setting value [pulse/rev]
For instance, when "5600" is set, the actual A/B-phase output pulses are as indicated below.
A-phase and B-phase output pulses = 5600/4 = 1400 [pulse]
2. For output dividing ratio setting
Set"_1__"in[Pr. 33].
The number of pulses per servo motor revolution is divided by the set value.
Output pulse = Encoder resolution per servo motor revolution/Setting value [pulse/rev]
For instance, when "8" is set, the actual A/B-phase output pulses are as indicated below.
A-phase and B-phase pulses = 131072/8 x 1/4 = 4069 [pulse]
39 DBT Electronic dynamic brake operating time 0 0
Set an operating time for the electronic dynamic brake. [ms] to
However, when "0" is set, the operating time is 2000 ms. 10000
40 *BLK | Parameter writing inhibit 0000h | Refer to
Select a reference range and writing range of the parameter. Name
Refer to table 5.5 for settings. and
function
column.

Table 5.5 [Pr. 40] setting value and reading/writing range

Pr. 40 Setthg Operation from controller Operatpn from MR
operation Configurator
0000h Reading
initi Pr. 1 Pr. 11], [Pr. 4
(initial Witing [Pr. 1] to [Pr. 11], [Pr. 40]
value)
Readi
000Ah cacng [Pr. 40]
Writing
000Ch Rear(?ing [Pr. 1] to [Pr. 40]
Writing [Pr. 1] to [Pr. 75] [Pr. 1] to [Pr. 11], [Pr. 40]
Readi
000Eh cacng [Pr. 1] to [Pr. 40]
Writing
Reading
000Fh — [Pr. 1] to [Pr. 75]
Writing
100ER Reaﬁmg [Pr. 1] to [Pr. 40]
Writing [Pr. 40]
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Initial Setting
No. | Symbol Name and function value
) range
[Unit]
49 *CDP | Gain switching selection Refer to Name and
Select the gain switching condition. (Refer to section 7.2.) function column.
Setting digit Explanation Initial
value
___X Gain switching selection Oh
The gain is changed depending on the setting value of [Pr. 52] to
[Pr. 55] with the following conditions.
0: Disabled
1: Control command from controller
2: Command frequency is the [Pr. 50] setting value or more.
3: Droop pulses is the [Pr. 50] setting value or more.
4: Servo motor speed is the [Pr. 50] setting value or more.
X For manufacturer setting Oh
X Oh
X_ __ Oh
50 CDSs Gain switching condition 10 0
Set the value of gain switching (command frequency, droop pulses, or servo motor speed) [kpulse/s] to
selected in [Pr. 49]. /[pulse] 9999
The set value unit differs depending on the switching condition item. (Refer to section 7.2.) /[r/min]
51 CDT | Gain switching time constant 1 0
Set the time constant at which the gains will change in response to the conditions set in [Pr. [ms] to
49] and [Pr. 50]. (Refer to section 7.2.) 100
52 GD2B | Ratio of load inertia to servo motor inertia 2 7.0 0.0
Set the load to motor inertia ratio when gain switching is enabled. [Multipli to
er] 300.0
53 PG2B | Position loop gain 2 change ratio 100 10
Set the change ratio against position loop gain 2 when gain switching is enabled. Enabled [%] to
when the auto tuning is disabled. 200
54 VG2B | Speed loop gain 2 change ratio 100 10
Set the change ratio against speed loop gain 2 when gain switching is enabled. Enabled when [%] to
the auto tuning is disabled. 200
55 VICB | Speed integral compensation change ratio 100 50
Set the change ratio against speed integral compensation when gain switching is enabled. [%] to
Enabled when the auto tuning is disabled. 1000
56 *OP8 | Option function 8 Refer to Name and

. - . Initial
Setting digit Explanation value
___X For manufacturer setting Oh
__X_ Oh
X Oh
X__ Electronic dynamic brake selection Oh
0: Automatic (enabled only for specified servo motors)
2: Disabled
Refer to the following table for the specified servo motors.
Series Servo motor
HG-KR HG-KR053/HG-KR13/HG-KR23/HG-KR43
HG-MR HG-MR053/HG-MR13/HG-MR23/HG-MR43
HG-SR HG-SR51/HG-SR52

function column.
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. Initial Setting
No. | Symbol Name and function value
. range
[Unit]
58 *OPA | Option function A Refer to Name and
This is used to select enabled or disabled for the thermistor of the servo motor. function column.
Setting digit Explanation Initial
value
___Xx Servo motor thermistor enabled/disabled selection Oh
0: Enabled
1: Disabled
For servo motors without thermistor, the setting will be disabled.
This parameter is used by servo amplifier with software version A1
or later.
X _ For manufacturer setting Oh
X Oh
X___ Oh
60 *OPC | Option function C Refer to Name and
Select the encoder output pulse setting. function column.
When using this in the fully closed loop system, refer to section 15.4.
Setting digit Explanation Initial
value
___x For manufacturer setting Oh
__X_ Oh
X Encoder output pulse phase selection Oh
0: Increasing A-phase 90° in CCW
1: Increasing A-phase 90° in CW
Setting Servo motor rotation direction
value ccw CW
Aphase f ¥ £ ¥ f {|Aphase f 3 f ¥
O lephasst 3 F 4§ [Bphasef 3 F L F b
Aphase f ¥ £ 3 f {|Aphase f ¥ f ¥ ¥
" |Bphasef L F 3 f L |Bprasey f 4§y f
X__ For manufacturer setting Oh
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. Initial Setting
No. | Symbol Name and function value
[unit] range
61 NH2 Machine resonance suppression filter 2 Refer to Name and
Select the machine resonance suppression filter 2. (Refer to section 7.1.1.) function column.
Setting digit Explanation Initial
value
__XX Notch frequency selection 00h
Refer to table 5.6 for settings.
X _ Notch depth selection Oh
0: -40dB
1. -14dB
2: -8dB
3: -4dB
X__ _ For manufacturer setting Oh
Table 5.6 Notch frequency selection
Setting value Frequency [Hz] Setting value Frequency [Hz]
00 Disabled 10 281.3
01 4500 11 264.7
02 2250 12 250
03 1500 13 236.8
04 1125 14 225
05 900 15 214.3
06 750 16 204.5
07 642.9 17 195.7
08 562.5 18 187.5
09 500 19 180
0A 450 1A 173.1
0B 409.1 1B 166.7
0C 375 1C 160.1
oD 346.2 1D 155.2
OE 3214 1E 150
OF 300 1F 145.2
62 *FCT | Fully closed loop selection
This parameter is only for the fully closed loop system. Refer to section 15.4.
63 BC1 Fully closed loop control error detection 1
This parameter is only for the fully closed loop system. Refer to section 15.4.
64 BC2 Fully closed loop control error detection 2
This parameter is only for the fully closed loop system. Refer to section 15.4.
65 *FCM | Fully closed loop electronic gear numerator
This parameter is only for the fully closed loop system. Refer to section 15.4.
66 *FCD | Fully closed loop electronic gear denominator

This parameter is only for the fully closed loop system

. Refer to section 15.4.
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6. NORMAL GAIN ADJUSTMENT

6. NORMAL GAIN ADJUSTMENT

POINT

@ In the torque control mode, you do not need to make gain adjustment.

@Before making gain adjustment, check that your machine is not being operated
at maximum torque of the servo motor. If operated over maximum torque, the
machine may vibrate and may operate unexpectedly. Make gain adjustment with
a safety margin considering characteristic differences of each machine. It is
recommended that generated torque during operation is under 90% of the
maximum torque of the servo motor.

@®When using [Pr. 13 Position loop gain 1] of MR-J4-_B_-RJ020 and MR-J2S-_B_
simultaneously such as in the interpolation mode, check droop pulses for each
axis and readjust gains.

6.1 Different adjustment methods

6.1.1 Adjustment on a single servo amplifier

The following shows the gain adjustment modes that can be set on a single servo amplifier. For gain
adjustment, first execute "Auto tuning mode 1". If you are not satisfied with the result of the adjustment,
execute "Auto tuning mode 2", "Manual mode 1" and "Manual mode 2" in this order.

(1) Gain adjustment mode explanation

Gain adjustment mode [Pr. 8] setting Estimatipn of Ioaq to motor Automatically set Manually set
inertia ratio parameters parameters
Auto tuning mode 1 1 Always estimated GD2 ([Pr. 12]) RSP ([Pr. 9])
(initial value) PG1 ([Pr. 13])
VG1 ([Pr. 14])
PG2 ([Pr. 15])
VG2 ([Pr. 16])
VIC ([Pr. 17])
Auto tuning mode 2 ___3 Fixed to [Pr. 12] value PG1 ([Pr. 13]) GD2 ([Pr. 12])
VG1 ([Pr. 14]) RSP ([Pr. 9])
PG2 ([Pr. 15])
VG2 ([Pr. 16])
VIC ([Pr. 17])
Manual mode 1 ___4 VG1 ([Pr. 14]) GD2 ([Pr. 12])
PG2 ([Pr. 15]) PG1 ([Pr. 13])
VG2 ([Pr. 16])
VIC ([Pr. 17])
Manual mode 2 2 GD2 ([Pr. 12])
PG1 ([Pr. 13])
VG1 ([Pr. 14])
PG2 ([Pr. 15])
VG2 ([Pr. 16])
VIC ([Pr. 17])
Interpolation mode ___0 Always estimated GD2 ([Pr. 12]) PG1 ([Pr. 13])
PG2 ([Pr. 15]) VG1 ([Pr. 14])
VG2 ([Pr. 16])
VIC ([Pr. 17])
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(2) Adjustment sequence and mode usage

Yes

Interpolation made

Usage

for 2 or more axes?

No |

Interpolation mode

Used when you want to
match PG1 (position gain)
between 2 or more axes.
Normally not used for other
purposes.

| Operation |

| Auto tuning mode 1

I
| Operation |

No
Adjustm

| Manual mode 2

Allows adjustment by merely
changing the response level
setting.

First, use this mode to make
adjustment.

Yes

Used when the condition of
"Auto tuning mode 1" is not
satisfied or the load to motor
inertia ratio could not be
estimated properly.

This mode permits
adjustment easily with three
gains if you were not satisfied
with auto tuning results.

.

You can adjust all gains
manually when you want to
do fast settling or the like.
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6.1.2 Adjustment using MR Configurator

POINT

@When using the machine analyzer, set the axis No. of servo amplifier to "F".
(Refer to section 4.3.1.)

This section explains the functions and adjustment using the servo amplifier with MR Configurator.

Function Description Adjustment
Machine analyzer With the machine and servo motor coupled, |- You can grasp the machine resonance
the characteristic of the mechanical system frequency and determine the notch
can be measured by giving a random frequency of the machine resonance
vibration command from a personal suppression filter.
computer to the servo and measuring the - You can automatically set the optimum
machine response. gains in response to the machine

characteristic. This simple adjustment is
suitable for a machine which has large
machine resonance and does not require
much settling time.

6.2 Auto tuning

6.2.1 Auto tuning mode

The servo amplifier has a real-time auto tuning function which estimates the machine characteristic (load to
motor inertia ratio) in real time and automatically sets the optimum gains according to that value. This
function permits ease of gain adjustment of the servo amplifier.

(1) Auto tuning mode 1
The servo amplifier is factory-set to "Auto tuning mode 1".
In this mode, the load to motor inertia ratio of a machine is always estimated to set the optimum gains

automatically.

The following parameters are automatically adjusted in "Auto tuning mode 1".

Parameter Symbol Name
12 GD2 | Ratio of load inertia to servo motor inertia (load inertia ratio)
13 PG1 | Position loop gain 1
14 VG1 | Speed loop gain 1
15 PG2 | Position loop gain 2
16 VG2 | Speed loop gain 2
17 VIC | Speed integral compensation

POINT

@"Auto tuning mode 1" may not be performed properly if all of the following
conditions are not satisfied.
* The acceleration/deceleration time constant to reach 2000 r/min is 5 s or less.
* Speed is 150 r/min or higher.
* The load to motor inertia ratio is 100 times or less.
- The acceleration/deceleration torque is 10% or more of the rated torque.
@Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning
may not function properly, either. In such cases, use "Auto tuning mode 2",
"Manual mode 1" or "Manual mode 2" to make gain adjustment.
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(2) Auto tuning mode 2
Use "Auto tuning mode 2" when proper gain adjustment cannot be made by "Auto tuning mode 1". Since
the load to motor inertia ratio is not estimated in this mode, set the value of a correct load to motor
inertia ratio in [Pr. 12].
The following parameters are automatically adjusted in "Auto tuning mode 2".

Parameter Symbol Name
13 PG1 | Position loop gain 1
14 VG1 | Speed loop gain 1
15 PG2 [ Position loop gain 2
16 VG2 | Speed loop gain 2
17 VIC | Speed integral compensation

6.2.2 Auto tuning mode basis

The block diagram of real-time auto tuning is shown below.

Load moment

Automatic setting of inertia

/

- . Encoder
oop gain
Command + PG1. VG1, PG2 + Current Fa¥al
- VG2 VIC - control
( Current feedback Servo motor
>
r Set 0 or 1 to turn on. Real-time auto tuning Position/
ffffffffffffffffffffff secton . speed feedback
! |
|
Load to motor |
| L ol e [T
| table 2 T
| } Switch section ' Speed feedback
[Pr. 8] [Pr. 9] [Pr. 12 Ratio of

(load inertia ratio)]

load inertia to servo

Gain adjustment mode Response level
selection setting

When a servo motor is accelerated/decelerated, the load to motor inertia ratio estimation section always
estimates the load to motor inertia ratio from the current and speed of the servo motor. The results of
estimation are written to [Pr. 12 Ratio of load inertia to servo motor inertia (load inertia ratio). These results
can be confirmed on the status display screen of the MR Configurator.

If you have already known the value of the load to motor inertia ratio or failed to estimate, set "Gain
adjustment mode selection" to "Auto tuning mode 2 (_ __ 3)"in [Pr. 8] to stop the estimation (turning off the
switch in the above diagram), and set the load to motor inertia ratio ([Pr. 12]) manually.

From the preset load to motor inertia ratio ([Pr. 12]) value and response ([Pr. 9]), the optimum loop gains are
automatically set on the basis of the internal gain table.

The auto tuning results are saved in the motion controller about every 10 s since power-on. At power-on,
auto tuning is performed with the value of each loop gain saved in the motion controller being used as an
initial value.
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POINT

@If sudden disturbance torque is imposed during operation, the load to motor
inertia ratio may be misestimated temporarily. In such a case, set "Gain
adjustment mode selection" to "Auto tuning mode 2 (_ _ _ 3)"in [Pr. 8] and then
set the correct load to motor inertia ratio in [Pr. 12].

@®When any of "Auto tuning mode 1", "Auto tuning mode 2" or "Manual mode 1"
settings is changed to the manual mode setting, the current loop gains and load
to motor inertia ratio estimation value are saved in the EEP-ROM.

6.2.3 Adjustment procedure by auto tuning

Since auto tuning is enabled before shipment from the factory, simply running the servo motor automatically

sets the optimum gains that match the machine. Merely changing the response level setting value as

required completes the adjustment. The adjustment procedure is as follows.

( Auto tuning adjustment >

Acceleration/deceleration repeated

Load to motor inertia ratio
estimation value stable?

Auto tuning conditions

_ not satisfied?
(Estimation of load to motor
inertia ratio is difficult

Yes

Set[Pr.08]to"_ _ _3"and set
[Pr. 12 Ratio of load inertia to servo
motor inertia (load inertia ratio)]

manually.

v
Adjust response level setting so

that desired response is achieved
on vibration-free level.

I

Acceleration/deceleration repeated

Requested performance No

satisfied?

( To manual mode )
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6.2.4 Response level setting in auto tuning mode

Set the response of the whole servo system by [Pr. 9]. As the response level setting is increased, the track
ability and settling time for a command decreases, but a too high response level will generate vibration.
Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100 Hz, [Pr. 18 Machine resonance suppression filter 1 (notch filter)] may be used to suppress
machine resonance. Suppressing machine resonance may allow the response level setting to increase. For
changing the setting value of the machine resonance suppression filter, refer to 7.1.1.

[Pr. 9]

Machine characteristic

Guideline for

Setting value machine
Response
resonance

frequency [Hz]
Low response 15
A 20
25
30
35
45
55
Middle response 70
85
105
130
160
200
M 240
High response 300

MmM[O(O|m|>|o|w|N|o|oa|h|lw[N|=
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6.3 Manual mode 1 (simple manual adjustment)

If you are not satisfied with the adjustment of auto tuning, you can make manual adjustment with all gains.

POINT

@If the machine resonance occurs, you can suppress the machine resonance with
[Pr. 18 Machine resonance suppression filter 1 (notch filter)]. (Refer to section
7.1.1)

6.3.1 Manual mode 1 basis

In this mode, setting of three gains of PG1 (position loop gain 1), VG2 (speed loop gain 2) and VIC (speed
integral compensation) automatically sets the other gains to the optimum values according to these gains.

GD2
User setting
vz =
vIC Automatic setting VG1

Therefore, you can adjust the model adaptive control system in the same image as the general PI control
systems (position gain, speed gain and speed integral time constant). Here, the position corresponds to
PG1, speed gain to VG2 and speed integral compensation time constant to VIC. When you adjust the gain
with this mode, set [Pr. 12 Ratio of load inertia to servo motor inertia (load inertia ratio)] properly.

6.3.2 Adjustment by manual mode 1

(1) For speed control
(a) Parameter

The following parameters are used for gain adjustment.

Parameter Symbol Name
12 GD2 | Ratio of load inertia to servo motor inertia (load inertia ratio)
16 VG2 | Speed loop gain 2
17 VIC | Speed integral compensation
(b) Adjustment procedure
Step Operation Description
1 | Brief-adjust with auto tuning. Refer to section 6.2.3.
2 Change the setting of auto tuning to the manual mode 2 ([Pr. 8]:
___2)
3 Set an.estimated v.alue.in [Pr. 12 Ratio of load inertia to servo
motor inertia (load inertia ratio)].
Increase the [Pr. 16 Speed loop gain 2] within the vibration- and | Increase the speed loop
4 | unusual noise-free range, and return slightly if vibration takes gain.
place.
Decrease the [Pr. 17 Speed integral compensation] within the Decrease the time
5 | vibration-free range, and return slightly if vibration takes place. constant of the speed
integral compensation.
If the gains cannot be increased due to mechanical system Suppression of machine
resonance or the like and the desired response cannot be resonance
6 | achieved, response may be increased by suppressing resonance | Refer to section 7.1.1.
with the machine resonance suppression filter and then
executing steps 4 and 5.
7 | While checking the motor status, fine-adjust each gain. Fine adjustment
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(c) Parameter adjustment

1)

2)

[Pr. 16 Speed loop gain 2]

This parameter determines the response level of the speed control loop. Increasing the setting
increases the response level, but the mechanical system is liable to vibrate. The actual response
frequency of the speed loop is as indicated in the following expression.

Speed loop gain 2
(1 + Load to motor inertia ratio) x 21

Speed loop response frequency [Hz] =

[Pr. 17 Speed integral compensation]

To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral
control. Increasing the setting lowers the response level. However, if the load to motor inertia
ratio is large or the mechanical system has any vibratory element, the mechanical system is liable
to vibrate unless the setting is increased to some degree. The guideline is as indicated in the
following expression.

2000 to 3000
Speed loop gain 2/(1 + Load to motor inertia ratio)

Speed integral compensation setting [ms] =

(2) For position control
(a) Parameter
The following parameters are used for gain adjustment.

Parameter Symbol Name
12 GD2 | Ratio of load inertia to servo motor inertia (load inertia ratio)
13 PG1 | Position loop gain 1
16 VG2 | Speed loop gain 2
17 VIC | Speed integral compensation
(b) Adjustment procedure
Step Operation Description

1 | Brief-adjust with auto tuning. Refer to section 6.2.3.

Change the setting of auto tuning to the manual mode 2 ([Pr. 8]:
___2).

Set an estimated value in [Pr. 12 Ratio of load inertia to servo
motor inertia (load inertia ratio)].

4 | Set a slightly smaller value in [Pr. 13 Position loop gain 1].
Increase the [Pr. 16 Speed loop gain 2] within the vibration- and | Increase the speed loop

2

5 [ unusual noise-free range, and return slightly if vibration takes gain.
place.
Decrease the [Pr. 17 Speed integral compensation] within the Decrease the time

6 | vibration-free range, and return slightly if vibration takes place. constant of the speed

integral compensation.

7 Increase the [Pr. 13 Position loop gain 1], and return slightly if Increase the position loop
vibration takes place. gain.
If the gains cannot be increased due to mechanical system Suppression of machine
resonance or the like and the desired response cannot be resonance

8 | achieved, response may be increased by suppressing resonance | Refer to section 7.1.1.
with the machine resonance suppression filter and then
executing steps 5to 7.

While checking the settling characteristic and motor status, fine- | Fine adjustment
adjust each gain.




6. NORMAL GAIN ADJUSTMENT

(c) Parameter adjustment

1)

2)

3)

[Pr. 16 Speed loop gain 2]

This parameter determines the response level of the speed control loop. Increasing the setting
increases the response level, but the mechanical system is liable to vibrate. The actual response
frequency of the speed loop is as indicated in the following expression.

Speed loop gain 2
(1 + Load to motor inertia ratio) x 21

Speed loop response frequency [Hz] =

[Pr. 17 Speed integral compensation]

To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral
control. Increasing the setting lowers the response level. However, if the load to motor inertia
ratio is large or the mechanical system has any vibratory element, the mechanical system is liable
to vibrate unless the setting is increased to some degree. The guideline is as indicated in the
following expression.

2000 to 3000
Speed loop gain 2/(1 + Load to motor inertia ratio)

Speed integral compensation setting [ms] =

[Pr. 13 Position loop gain 1]

This parameter determines the response level to a disturbance to the position control loop.
Increasing the position loop gain 1 increases the response level to a disturbance, but the
mechanical system is liable to vibrate.

Speed loop gain 2

L : e <
Position loop gain 1 guideline < (1 + Load to motor inertia ratio) x 21

Speed loop gain 2 1 ) 1
x —to —
(1 + Load to motor inertia ratio) | 3 5

6.4 Interpolation mode

The interpolation mode is used to match the position loop gains of the axes when performing the
interpolation operation of servo motors of two or more axes for an X-Y table or the like. In this mode,
manually set the position loop gain 1 and speed loop gain 1 that determine command track ability. Other
parameters for gain adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
12 GD2 | Ratio of load inertia to servo motor inertia (load inertia ratio)
15 PG2 | Position loop gain 2
16 VG2 | Speed loop gain 2
17 VIC | Speed integral compensation
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(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
13 PG1 | Position loop gain 1
14 VG1 | Speed loop gain 1

(2) Interpolation mode adjustment procedure

Step Operation Description
1 Set the auto tuning mode 1 ([Pr. 8: _ _ _ 1]) and machine Select the auto tuning
resonance frequency of response level to 15 Hz ([Pr. 9: _ _ _ 1]). [ mode 1.
During operation, increase the response level setting value in [Pr. | Adjustment in the auto
2 A :
9], and return the setting if vibration occurs. tuning mode 1
3 Check the values of [Pr. 13 Position loop gain 1] and [Pr. 14 Check the upper setting
Speed loop gain 1]. limits.
4 Set to the interpolation mode ([Pr. 8: _ _ _ 0]). Select the interpolation
mode.
Set the position loop gain 1 of all the axes to be interpolated to Set the position loop gain
5 | the same value. At that time, adjust to the setting value of the 1.
axis, which has the smallest position loop gain 1.
Considering the speed loop gain 1 value you checked in step 3 Set the speed loop gain 1.
as an upper limit guideline, set not less than three times the
6 L . . . )
position loop gain 1 setting value while checking the servo motor
movement.
7 While checking the interpolation characteristic and the motor Fine adjustment
status, fine-adjust the gains and response level setting.

(3) Parameter adjustment
(a) [Pr. 13 Position loop gain 1]
This parameter determines the response level of the position control loop. Increasing the position
loop gain 1 improves track ability to a position command, but a too high value will make overshoot
liable to occur at settling. The droop pulse value is determined by the following expression.

Speed [r/min]
60
Position loop gain 1 setting

x 131072 [pulse]

Number of droop pulses [pulse] =

(b) [Pr. 14 Speed loop gain 1]
Set the response of the model speed loop. Set the values by referring to the following expression.

Speed loop gain 1 setting value = Position loop gain 1 setting value x 3

6- 10
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7. SPECIAL ADJUSTMENT FUNCTIONS

POINT
@The functions given in this chapter need not be used normally. Use them if you
are not satisfied with the machine status after making adjustment in the methods

in chapter 6.
@®MR-J4-_B_-RJ020 servo amplifier is not compatible with the adaptive vibration

suppression control.

7.1 Filter setting

Servo
motor

Speed Current
control [Pr. 18] [Pr. 25] command

+ . "__00"r****7‘ Low-pass |"__0"r ~~~ 1
- : I N filter I
| | |
| | |
L —— L R
Machine woq

resonance
suppression filter 1|Except"_ _ 0 0"

‘

Encoder

7.1.1 Machine resonance suppression filter

POINT

@The machine resonance suppression filter is a delay factor for the servo system.
Therefore, vibration may increase if you set an incorrect resonance frequency or
set notch depth too deep or too wide.

@If the frequency of machine resonance is unknown, decrease the notch
frequency from higher to lower ones in order. The optimum notch frequency is
set at the point where vibration is minimal.

@A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

@The machine characteristic can be grasped beforehand by the machine analyzer
on MR Configurator. This allows the required notch frequency and notch
characteristics to be determined.

If a mechanical system has a natural resonance point, increasing the servo system response level may
cause the mechanical system to produce resonance (vibration or unusual noise) at that resonance
frequency. Using the machine resonance suppression filter can suppress the resonance of the mechanical

system.
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(1) Function

The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of
the specific frequency to suppress the resonance of the mechanical system. You can set the gain
decreasing frequency (notch frequency) and gain decreasing depth.

Response of
mechanical
system

Machine resonance point

Notch depth

|8

(2) Parameter

Notch frequency

Frequency

Frequency

Set the notch frequency and notch depth of [Pr. 18 Machine resonance suppression filter 1 (notch filter)].

[Pr. 18]

L]

_|: Notch frequency selection
Setting value | Frequency [ Setting value| Frequency | Setting value|Frequency | Setting value | Frequency

00 Disabled 08 562.5 10 281.3 18 187.5
01 4500 09 500 11 264.7 19 180

02 2250 0A 450 12 250 1A 173.1
03 1500 0B 409.1 13 236.8 1B 166.7
04 1125 0C 375 14 225 1C 160.1
05 900 0D 346.2 15 214.3 1D 155.2
06 750 OE 321.4 16 204.5 1E 150

07 642.9 OF 300 17 195.7 1F 145.2

Notch depth

selection

Setting value

Depth (Gain)

0 Deep (-40dB)
1 1 (-14 dB)
2 ! (-8 dB)
3 Shallow (-4 dB)
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7.1.2 Low-pass filter

POINT

@In a mechanical system with extremely high rigidity where resonance is difficult
to occur, setting the low-pass filter to "Disabled" may increase the servo system
response to shorten the settling time.

(1) Function
When a ball screw or the like is used, resonance of high frequency may occur as the response level of
the servo system is increased. To prevent this, the low-pass filter is enabled for a torque command as
the initial value. The filter frequency of the low-pass filter is automatically adjusted to the value in the
following equation.

Speed loop gain 2 setting value x 10

Filter frequency (Hz) = — 5 -
21 x (1 + Load to motor inertia ratio setting value)

(2) Parameter

Set "Low-pass filter selection” in [Pr. 25].

[Pr. 25]

—I_—Low-pass filter selection

0: Enabled (automatic adjustment)
1: Disabled

7.2 Gain switching function

You can switch gains with the function. You can switch gains during rotation and during stop, and can use a
control command from a controller to switch gains during operation.

7.2.1 Applications

The following shows when you use the function.

(1) You want to increase the gains during servo-lock but decrease the gains to reduce noise during rotation.
(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using a control command from a controller to ensure stability of the servo

system since the load to motor inertia ratio varies greatly during a stop (e.g. a large load is mounted on a
carrier).
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7.2.2 Function block diagram

The control gains and load to motor inertia ratio settings are changed according to the conditions selected by
[Pr. 49 Gain switching function] and [Pr. 50 Gain switching condition].

Control command
from controller

Command pulse >+ — ‘
frequency _ x

Droop pulses >+

Changing

CDS Comparator
[Pr. 50]

|
|
|
l
|
Model speed >+ !
|
|
|
|
|
|
|

(Pr. 12] ™~ ,|Enabled GD2

value

[Pr. 15] T~ | Enabled PG2

PG2 x PG2B value

|
100 l
|
|
|

VG2

 —— |
[Pr. 16] ~ ,|Enabled VG2

VG2 x VG2B value

100

VIC

(Pr.17] T~ | Enabled VIC

VIC x VICB value
1

|
00 l
|
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7.2.3 Parameter

When using the gain switching function, always select "Manual mode 2 (_ _ _ 2)" of "Gain adjustment mode
selection" in [Pr. 8 Auto tuning]. The gain switching function cannot be used in the auto tuning mode.

Parameter | Symbol Name Unit Description
13 PG1 | Position loop gain 1 Position and speed gains of a model used to set the response
[rad/s]
level to a command. Always enabled.
14 VG1 | Speed loop gain 1 [rad/s] | Control parameters before changing
12 GD2 | Ratio of load inertia to servo motor Multioli
inertia (load inertia ratio) Multiplier]
15 PG2 | Position loop gain 2 [rad/s]
16 VG2 | Speed loop gain 2 [rad/s]
17 VIC | Speed integral compensation [ms]
52 GD2B | Ratio of load inertia to servo motor | Set the ratio of load inertia to servo motor inertia after
. . [Multiplier] oo
inertia 2 switching.
53 PG2B | Position loop gain 2 change ratio Set the ratio (%) of the position loop gain 2 after switching

0,
%] against the position loop gain 2.

54 VG2B | Speed loop gain 2 change ratio (%] Set the ratio (%) of the speed loop gain 2 after switching
against the speed loop gain 2.
55 VICB | Speed integral compensation Set the ratio (%) of the speed integral compensation time
change ratio [%] constant after switching against the speed integral
compensation.
49 CDP [ Gain switching selection Select the changing condition.
50 CDS | Gain switching condition [kpulse | Set the changing condition values.
/s]
/[pulse]
/[r/min]
51 CDT | Gain switching time constant [ms] [ Set the filter time constant for a gain change at changing.

(1) [Pr.12]to [Pr. 17]
These parameters are the same as in ordinary manual adjustment. Gain switching allows the values of
load to motor inertia ratio, position loop gain 2, model loop gain, speed loop gain 2, and speed integral
compensation to be changed.

(2) [Pr.52 Ratio of load inertia to servo motor inertia 2]
Set the ratio of load inertia to servo motor inertia after switching. If the load to motor inertia ratio does not
change, set it to the same value as [Pr. 12 Ratio of load inertia to servo motor inertia (load inertia ratio)].

(3) [Pr. 53 Position loop gain 2 change ratio]/[Pr.54 Speed loop gain 2 change ratio]/[Pr. 55 Speed integral

compensation change ratio]
Set the values of the position loop gain 2, speed loop gain 2 and speed integral compensation after gain
switching in the ratio ([%)]. When the setting is 100%, the gain does not change.
For example, if position loop gain 2 = 100, speed loop gain 2 = 2000, speed integral compensation = 20,
and position loop gain 2 change ratio = 180%, speed loop gain 2 change ratio = 150%, and speed
integral compensation change ratio = 80%, the values after switching are as follows.
Position loop gain 2

= Position loop gain 2 x Position loop gain 2 change ratio/100 = 180 [rad/s]
Speed loop gain 2

= Position loop gain 2 x Position loop gain 2 change ratio/100 = 3000 [rad/s]
Speed integral compensation = Speed integral compensation x Speed integral compensation change
ratio/100 = 16 [ms]



7. SPECIAL ADJUSTMENT FUNCTIONS

(4) [Pr. 49 Gain switching selection]
Set the gain switching condition. Select the switching condition in the first digit.

[Pr. 49]

RN

—[ Gain switching selection
The gain is changed depending on the setting value of [Pr. 52] to [Pr. 55]
with the following conditions.
0: Disabled
1: Control command from controller
2: Command frequency is the [Pr. 50] setting value or more.
3: Droop pulse is the [Pr. 50] setting value or more.
4: Servo motor speed is the [Pr. 50] setting value or more.

(5) [Pr. 50 Gain switching condition]
Set a level to switch gain with [Pr. 50] when "Command frequency", "Droop pulses", or "Servo motor
speed" is selected with the gain switching selection in [Pr. 49 Gain switching selection].
The setting unit is as follows.

Gain switching condition Unit
Command frequency [kpulse/s]
Droop pulses [pulse]
Servo motor speed [r/min]

(6) [Pr. 51 Gain switching time constant]
You can set the primary delay filter to each gain at gain switching. This parameter is used to suppress
shock given to the machine if the gain difference is large at gain switching, for example.
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7.2.4 Gain switching procedure

This operation will be described by way of setting examples.

(1) When you choose switching by control command from the controller

(a) Setting
Parameter No. [Symbol Name Setting value Unit
13 PG1 | Position loop gain 1 100 [rad/s]
14 VG1 | Speed loop gain 1 1000 [rad/s]
Ratio of load inertia to servo .
12 GD2 motor inertia (load inertia ratio) 40 Multiplier
15 PG2 | Position loop gain 2 120 [rad/s]
16 VG2 ([ Speed loop gain 2 3000 [rad/s]
17 VIC | Speed integral compensation 20 [ms]
52 GD2B Ratio gf Ioelld inertia to servo 100 Multiplier
motor inertia 2
53 PG2B Po§|t|on loop gain 2 change 70 [%]
ratio
54 VG2B | Speed loop gain 2 change ratio 133 [%]
55 VICB Speed |ntegral compensation 250 (%]
change ratio
0001
49 CDP | Gain switching selection Control command from
controller
51 CDT [ Gain switching time constant 100 [ms]
(b) Switching timing chart
Control command OFF ON | OFF

from controller !
After-switching gain |

Gain switching Before-switching gain

|
|
|
|
|
<
¢

, CDT =100 ms

I

|
Position loop gain 1 100
Speed loop gain 1 1000
Ratio of load inertia to servo motor inertia 4.0 — 10.0 — 4.0
Position loop gain 2 120 — 84 - 120
Speed loop gain 2 3000 — 4000 — 3000
Speed integral compensation 20 — 50 — 20
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(2) When you choose switching by droop pulses

(a) Setting

Parameter No. |Symbol Name Setting value Unit
13 PG1 | Position loop gain 1 100 [rad/s]
14 VG1 [ Speed loop gain 1 1000 [rad/s]
12 GD2 Ratio gf Ioe‘1d inertia to servo 40 Multiplier

motor inertia

15 PG2 | Position loop gain 2 120 [rad/s]
16 VG2 ([ Speed loop gain 2 3000 [rad/s]
17 VIC | Speed integral compensation 20 [ms]
52 GD2B Ratio of load inertia to servo 100 Multiplier

motor inertia 2

Position loop gain 2 change

53 PG2B . 70 [%]
ratio
54 VG2B | Speed loop gain 2 change ratio 133 [%]
55 VICB Speed |ntegral compensation 250 (%]
change ratio
. o . 0003
49 CDP | Gain switching selection (switching by droop pulses)
50 CDS | Gain switching condition 50 [pulse]
51 CDT [ Gain switching time constant 100 [ms]

(b) Switching timing chart

Command Droop
pulses pulses
-

Droop pulses [pulse] 0

Before-switching gain

Gain switching

Position loop gain 1 100

Speed loop gain 1 1000

Ratio of load inertia to servo motor inertia 4.0 — 10.0 — 4.0 — 10.0
Position loop gain 2 120 — 84 — 120 — 84
Speed loop gain 2 3000 — 4000 — 3000 — 4000
Speed integral compensation 20 — 50 — 20 — 50
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8. TROUBLESHOOTING

8.1 Alarm and warning list

When an error occurs during operation, the corresponding alarm and warning are displayed. When an alarm
or warning is displayed, refer to section 8.2 or 8.3 to remove the failure.

After its cause has been removed, the alarm can be deactivated in any of the methods marked o in the
alarm deactivation column in the following table.

Stop Alarm reset
No. Name method Power Error CPU
(Note 6) off to on reset reset
E 10 Undervoltage EDB O (@] (@]
2 (,\}‘i‘e—s) Memory error 1 DB O
13 Clock error DB O
15 Memory error 2 DB (@)
16 Encoder error 1 DB (@]
17 Board error DB (@)
19. _ Memory error 3 DB O
1A Motor combination error DB (@]
1B Converter unit error DB O
20 Encoder error 2 EDB (@]
24 Main circuit error DB (@] O O
25 Absolute position erased DB O (Note 2)
28 Fully closed loop encoder error 2 EDB O
2A Fully closed loop encoder error 1 EDB O
30 Regenerative error DB O (Note 1) | O (Note 1) | O (Note 1)
31 Overspeed EDB O O O
32 Overcurrent DB (@) O (Note 4) | O (Note 4)
33 Overvoltage EDB O O O
34 CRC error EDB @) O ®)
35 Command frequency error EDB (@) O O
36 Transfer error EDB (@) O O
37 Parameter error DB O O (Note 4)
3E. 2 Mode selection error DB (@) O (Note 3)
42 Fully closed loop control error detection EDB @)
45 Main circuit device overheat EDB O (Note 1) |O (Note 1, 4)]O (Note 1, 4)
46 Servo motor overheat DB O (Note 1) | O (Note 1) | O (Note 1)
50 Overload 1 EDB O (Note 1) [ O (Note 1) | O (Note 1)
51 Overload 2 DB O (Note 1) | O (Note 1) | O (Note 1)
52 Error excessive EDB (@] O O
70 Fully closed loop encoder communication error 1 DB O
71 Fully closed loop encoder communication error 2 EDB O
8E Serial communication error EDB (@) O O
888 Watchdog DB O
o 92 Battery cable disconnection warning Warnings are automatically canceled
£ 96 Home position setting warning after the cause of occurrence is
< 9F Battery warning removed.
= EO Excessive regeneration warning
E1 Overload warning
E3 Absolute position counter warning
E4 Parameter warning
E6 Servo forced stop warning EDB (Note 7)
E7 Controller forced stop warning EDB
E9 Main circuit off warning DB
EE SSCNET error warning
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Note 1.

(o204 B V)

7.

Leave for about 30 minutes of cooling time after removing the cause of occurrence.

. For confirming the connection to the servo system controller, the alarm may not be reset unless turning the power on twice or

more times.

. When the mode is correctly set, it will be reset.

. The alarm factor may not be removed depending on the cause of occurrence.
. Digits after the decimal point may not be displayed.

. The following shows two stop methods of DB and EDB.

DB: Stop with dynamic brake

EDB: Stop with electronic dynamic brake (enabled only with the specified servo motors)

Refer to the following table for the specified servo motors. The stop method for other than the specified servo motors will be
DB.

Series Servo motor
HG-KR HG-KR053/HG-KR13/HG-KR23/HG-KR43
HG-MR HG-MR053/HG-MR13/HG-MR23/HG-MR43
HG-SR HG-SR51/HG-SR52

When STO1 or STO2 is turned off (when the short-circuit connector is disconnected), the stop method will be DB.

8.2 Remedies for alarms

@®When any alarm has occurred, eliminate its cause, ensure safety, and deactivate
the alarm before restarting operation. Otherwise, it may cause injury.

@If [AL. 25 Absolute position erased] occurs, always make home position setting
/N\CAUTION

again. Otherwise, it may cause an unexpected operation.
@As soon as an alarm occurs, set the servo amplifier to the servo-off status and
interrupt the main circuit power.

POINT

@®When any of the following alarms has occurred, do not deactivate the alarm to
restart. Doing so will cause a malfunction of the servo amplifier and servo motor.
Remove its cause and allow about 30 minutes for cooling before resuming the
operation. To protect the main circuit elements, any of these alarms cannot be
deactivated from the servo system controller until the specified time elapses
after its occurrence. Judging the load changing condition until the alarm occurs,
the servo amplifier calculates this specified time automatically.

* [AL. 30 Regenerative error] * [AL. 50 Overload 1]
- [AL. 51 Overload 2]

@To deactivate the alarm, cycle the power, command the error reset, or CPU
reset from the servo system controller. Refer to section 8.1.

@[AL. 37 Parameter error] is not recorded in the alarm history.
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When an alarm occurs, the dynamic brake is operated to stop the servo motor. At this time, the display
indicates the alarm No.

Remove the cause of the alarm in accordance with this section. Use MR Configurator to refer to the cause of

alarm occurrence. However, it is not applicable for [AL. 12. ], [AL. 19. ], [AL. 3E.2] and [AL. 888].

Display| Name

Description

Cause

Action

10 | Undervoltage

The power supply voltage
dropped.

200 V class: 160 V AC or less
400 V class: 280 V AC or less
100 V class: 80 V AC or less

1. Power supply voltage is low.

2. There was an instantaneous control
circuit power failure of 60 ms or
more.

3. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.

4. For servo amplifier, the bus voltage
dropped to the following value or
less.

200 V class: 200 V DC
400 V class: 380 V DC
100 V class: 158 V DC

5. For drive unit, the bus voltage of
the converter unit dropped to the
following value or less.

200 V class: 200 V DC
400 V class: 380 V DC

Review the power.

6. For drive unit, the magnetic
contactor connector of the
converter unit is disconnected.

Connect it correctly.

7. A part in the servo amplifier is
malfunctioning.
Check method
Check if [AL. 10] occurs if power is
switched on after disconnection of all
cables except the control circuit
power cable.

Replace the servo amplifier.

12. _ [ Memory error

1

RAM memory error

13 | Clock error

Printed board error

1. A part in the servo amplifier is
malfunctioning.

Check method

Check if [AL. 12] or [AL. 13] occurs if
power is switched on after
disconnection of all cables except
the control circuit power cable.

Replace the servo amplifier.

A clock error transmitted from
the controller

2. The controller is malfunctioning.

Check method
Check if the alarm occurs when you
connect the amplifier to the
controller.

Replace the controller.

Next servo amplifier axis error

3. The servo amplifier of the next axis
is malfunctioning.

Replace the servo amplifier of the
next axis.

Software process incomplete
within the specified time

4. The parameter setting is incorrect.

Set it correctly.

5. A synchronous signal error
transmitted from the controller
occurred.

Check method

Replace the controller, and then
check the repeatability.

Replace the controller.
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Display|

Name

Description

Cause

Action

15

Memory error

2

EEP-ROM error

1. A part in the servo amplifier is
malfunctioning.

Check method
Check if [AL. 15] occurs if power is
switched on after disconnection of all
cables except the control circuit
power cable.

2. The number of write times
exceeded 100,000.

3. The EEP-ROM is malfunctioning
during normal operation.

Check method
Check if the error occurs when you
change parameters during normal
operation.

4. A write error occurred while tuning
results was processed.

Check method

Check if the alarm occurs after an
hour from power on.

5. The system parameter error
occurred.

Check method
Check if an alarm occurs when you
initialize the parameters with the
built-in application software
"MR-J4(W)-B mode selection" of MR
Configurator2.

Replace the servo amplifier.

16

Encoder error

1

An error occurred in the
communication between the
encoder and servo amplifier.

1. The Encoder connector (CN2) is
disconnected.

Connect it correctly.

2. The encoder is malfunctioning.

Replace the servo motor.

3. There is a loose connection of the
encoder cable.
(It is disconnected or shorted.)

Repair or replace the encoder cable.

4. The servo amplifier is
malfunctioning.

Replace the servo amplifier.

5. The voltage of the control circuit
power supply has been unstable.

Review the power and related parts.

Incompatible encoder

6. A servo motor, which is not
compatible with the servo amplifier,
was connected.

Replace it with the servo motor which
is compatible with the servo ampilifier.
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Display|

Name

Description

Cause

Action

17

Board error

A part such as CPU is
malfunctioning.

1. A part in the servo amplifier is
malfunctioning.

Check method
Check if [AL. 17] occurs if power is
switched on after disconnection of all
cables except the control circuit
power cable.

Replace the servo amplifier.

The output terminals (U, V,
W) of the servo amplifier and
the input terminals (U, V, W)
of the servo motor are not
connected.

2. The wiring of U, V, W is
disconnected or not connected.

Connect the output terminals (U, V,
W) of the servo amplifier and the
input terminals (U, V, W) of the servo
motor correctly.

Servo amplifier recognition
signal error

3. The servo amplifier recognition
signal was not read properly.

— Check method
Check if [AL. 17] occurs if power is
switched on after disconnection of all
cables except the control circuit
power cable.

Replace the servo amplifier.

Inrush current suppression
circuit error

4. The inrush current suppressor
circuit is malfunctioning.

Replace the servo amplifier.

Mode selection error

5. There is a mismatch between the
operation mode setting and actual
operation mode.

Initialize it with the built-in application
software "MR-J4(W)-B mode
selection" of MR Configurator2.

MR-J4-T20 error

6. MR-J4-T20 came off.

Check the connection of MR-J4-T20.

2

communication between the
encoder and servo amplifier.

disconnected.

19. _ | Memory error [ ROM memory error 1. A part in the servo amplifier is Replace the servo amplifier.
3 malfunctioning.
—— Check method
Check if [AL. 19] occurs if power is
switched on after disconnection of all
cables except the control circuit
power cable.
1A | Servo motor | The combination of servo 1. The servo amplifier and the servo Use them in the correct combination.
combination | amplifier and servo motor is motor was connected incorrectly.
error incorrect.
Encoder error 2. The encoder is malfunctioning. Replace the servo motor.
1B | Converter An alarm occurred in the 1. An alarm occurred in the converter | Check the alarm of the converter unit,
alarm converter unit during the unit during the servo-on status. and take the action following the
servo-on status. remedies for alarms of the converter
unit. (Refer to "MELSERVO-J4 Servo
Amplifier Instruction Manual
(Troubleshooting)".)
2. The protection coordination cable is | Connect it correctly.
not correctly connected.
20 | Encoder error | An error occurred in the 1. The Encoder connector (CN2) is Connect it correctly.

2. The encoder is malfunctioning.

Replace the servo motor.

3. The encoder cable is
malfunctioning.
(It is disconnected or shorted.)

Repair or replace the cable.

4. The servo amplifier is
malfunctioning.

Replace the servo amplifier.

The function detects an
acceleration error in the
encoder.

5. An excessive acceleration occurred
due to oscillation, etc.

1. Decrease the speed control gain 2.
2. Decrease the auto tuning response
level.
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Display| Name Description Cause Action
24 | Main circuit Ground fault occurred at the 1. The power wire is contacting with Correct the wiring.
error servo motor power output (U, the servo motor power output (U, V,
V, and W) of the servo and W) of the servo amplifier.
amplifier. 2. The insulator of servo motor power | Replace the cable.
wire deteriorated, resulting in
ground fault.
3. The main circuit of servo amplifier | Replace the servo amplifier.
failed.
Check method
Check if [AL. 24] occurs if power is
switched on after disconnection of U,
V,and W.

25 | Absolute Power was switched on for 1. Power was switched on for the first | Check that the battery is mounted
position the first time in the absolute time in the absolute position correctly, and make home position
erased position detection system. detection system. return.

The absolute position datais | 2. When an MR-BAT6V1SET battery | Check that the battery is mounted
faulty. was used, CN4 of the servo correctly, and make home position
amplifier was disconnected during | return.
control circuit power supply off.

3. When an MR-BAT6V1BJ battery
for junction battery cable was used,
both CN4 of the servo amplifier and
MR-BAT6V1BJ battery for junction
battery cable were disconnected
from the MR-BT6VCBLO3M
junction battery cable.

4. When an MR-BAT6V1SET battery
was used, the power was turned off
with the battery disconnected from
CN4.

5. When an MR-BAT6V1BJ battery
for junction battery cable was used,
the power was turned off with the
battery disconnected from CN4 and
MR-BT6VCBLO3M junction battery
cable.

6. The encoder cable was Check that the MR-BAT6V1BJ battery
disconnected with the MR- is connected to CN4 and MR-
BAT6V1BJ battery disconnected BT6VCBLO3M junction battery cable,
from MR-BT6VCBLO3M junction and execute a home position return.
battery cable.

7. The MR-BT6VCBLO3M junction Connect the MR-BT6VCBLO3M
battery cable is not connected to junction battery cable to the encoder
the encoder cable. cable.

8. The battery voltage is low. The Replace the battery.
battery is consumed.

9. The voltage has dropped greatly in | Use a recommended wire.
the encoder cable wired to the
battery.

10. A battery cable is malfunctioning. | Replace the battery cable.

11. There is a loose connection of the | Repair or replace the encoder cable.

encoder cable on the servo motor
side.
Encoder error 12. An encoder is malfunctioning. Replace the servo motor.
Servo amplifier error 13. The servo amplifier is Replace the servo amplifier.
malfunctioning.

28 | Fully closed Working environment of linear | 1. The temperature of linear encoder | Check the temperature of linear
loop encoder | encoder is not normal. is high. encoder and contact the linear
error 2 (Linear encoder manufactured by | encoder manufacturer.

Mitutoyo)

2. The signal level of the linear
encoder has dropped.

Check the installation condition of the
linear encoder.
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Display|

Name

Description

Cause

Action

2A

Fully closed
loop encoder
error 1

An error occurred in the load-
side encoder (linear
encoder/encoder with A/B/Z-
phase pulse specifications)

1. The installation positions of the
linear encoder and detection head
are not correct.

Adjust the positions of the linear
encoder and detection head.

2. The speed of linear encoder has
exceeded the range of
specifications.

Use it within the range of
specifications.

3. A load-side encoder is
malfunctioning.

Contact the linear encoder
manufacturer.

4. An alarm of the linear encoder
occurred.

Check the detailed information
indicated in section 15.6 and contact
the linear encoder manufacturer.

5. Noise entered.

Take the noise reduction measures.
Contact the linear encoder
manufacturer.

30

Regenerative
error

Permissible regenerative
power of the built-in
regenerative resistor or
regenerative option is
exceeded.

There is a mismatch between the
built-in regenerative resistor
(regenerative option) and [Pr. 2]
setting.

Set it correctly.

2. The built-in regenerative resistor or
regenerative option is not
connected.

Connect it correctly.

3. Very frequent operation or
continuous regenerative operation
caused the permissible
regenerative power of the
regenerative option to be
exceeded.

Check method

Check the regenerative load ratio
using MR Configurator.

1. Reduce the frequency of
positioning.

2. Replace the regenerative option for
the one with larger capacity.

3. Reduce the load.

4. The power supply voltage is too
high.
200 V class: 264 V AC or more
400 V class: 523 V AC or more
100 V class: 132 V AC or more

Review the power.

5. The built-in regenerative resistor or
regenerative option is
malfunctioning.

Replace the servo amplifier or
regenerative option.

Regenerative transistor failure

6. The regenerative transistor is
malfunctioning.

Check method

1. Check if the regenerative option
is overheating.

2. Check if the alarm occurs even
after removal of the built-in
regenerative resistor or
regenerative option.

Replace the servo amplifier.

31

Overspeed

The servo motor seed has
exceeded the permissible
instantaneous speed.

1. The short acceleration/deceleration
time constant increased the
overshoot.

Increase the
acceleration/deceleration time
constant.

2. The servo system is unstable,
causing an overshoot.

1. Reset the servo gain to a proper
value.
2. If the servo gain cannot be set to a
proper value.
1) Reduce the load to motor inertia
ratio.
2) Review the
acceleration/deceleration time
constant.

3. The encoder is malfunctioning.

Replace the servo motor.

4. The command from the controller is
excessive.

Check the operation pattern.
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SSCNET cable

disconnected.

Display| Name Description Cause Action
32 [ Overcurrent | A current higher than the 1. Short occurred in the servo Correct the wiring.

permissible current was amplifier output phases U, V and

applied to the servo amplifier. W.

2. A transistor in the servo amplifier is | Replace the servo amplifier.
malfunctioning.

Check method

Check if [AL. 32] occurs if power is

switched on after disconnection of U,

V, and W.

3. Ground fault occurred in servo Correct the wiring.
amplifier output phases U, V and
W.

4. The servo motor is malfunctioning. | Replace the servo motor.

5. The dynamic brake is Replace the servo amplifier.
malfunctioning.

Check method

Check if this occurs when you turn

on the servo-on command.

6. External noises caused the Take noise suppression measures.
overcurrent detection circuit to
misoperate.

7. The servo gain is high. Reduce the speed loop gain.

33 | Overvoltage | The value of the bus voltage | 1. A regenerative option is not used. | Use a regenerative option.
exceeded the prescribed 2. Though the regenerative option is | Set it correctly.

value. used, the [Pr. 2] settingis"00

200 V class: 400 V DC (the regenerative option is not

400 V class: 800 V DC used.)".

100 V class: 400 V DC 3. The lead wire of built-in 1. Replace the lead wire.
regenerative resistor or 2. Connect it correctly.
regenerative option is broken or
disconnected.

4. The regenerative transistor is Replace the servo amplifier.
malfunctioning.

5. Wire breakage of the built-in When using a built-in regenerative
regenerative resistor or resistor, replace the servo amplifier.
regenerative option When using a regenerative option,

replace the regenerative option.

6. The capacity of built-in Add another regenerative option or
regenerative resistor or increase the capacity.
regenerative option is insufficient.

7. The power supply voltage is high. Review the power.

8. Ground fault occurred in servo Correct the wiring.
amplifier output phases (U, V and
W).

9. The jumper across BUE-SD of the | Fit the jumper across BUE-SD.
FR-BUZ2 brake unit is removed.

10. The impedance at main circuit Use a regenerative option.

power supply cable (L1, L2, and (A regenerative resistor not
L3) is high, and the leak current incorporated)
from servo motor power wire (U,
V, and W) is large.
34 | CRC error Communication error with the [ 1. The SSCNET cable was Connect it correctly.

2. The SSCNET cable is
malfunctioning.

Replace the cable.

3. Noises entered into the SSCNET
cable.

Take noise suppression measures.

4. The terminal connector was
disconnected.

Mount the termination connector.

5. The same No. exists in the servo
amplifier side axis setting.

Set it correctly.
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35 [ Command The input pulse frequency of | 1. A command given was greater than | Check the operation program.
frequency command pulse is too high. the maximum speed of the servo
error motor.
2. Noises entered into the SSCNET Take noise suppression measures.
cable.
3. The servo system controller is Replace the servo system controller.
malfunctioning.
36 | Transfer error | SSCNET cable or printed 1. The SSCNET cable was Connect the SSCNET cable

board malfunction

disconnected.

connector.

2. The SSCNET cable is
malfunctioning.

Replace the cable.

3. The printed board is
malfunctioning.

Replace the servo amplifier.

4. The terminal connector was
disconnected.

Mount the termination connector.

37 | Parameter The parameter setting is 1. The parameter setting has changed | Replace the servo ampilifier.
error incorrect. due to a servo amplifier
malfunction.
2. A parameter was set out of setting | Correct the parameter value to within
range. the setting range.
3. The number of write times to EEP- | Replace the servo amplifier.
ROM exceeded 100,000 due to
parameter write, etc.
4. A parameter setting contradicts Correct the setting value.
another.
3E.2 [ Mode There is a mismatch between | The power supply was turned on with | 1. Connect MR-J4-T20 and restart the
selection the operation mode setting MR-J4-T20 disconnected. servo amplifier.
error and actual operation mode. 2. Select J2S compatibility mode with
the built-in application software
"MR-J4(W)-B mode selection" of
MR Configurator2.
42 | Fully closed The fully closed loop control 1. A load-side encoder is Replace the load-side encoder.
loop control error detection function malfunctioning.
error detection | operates.

1) The deviation between the
feedback speed of load- 2. The polarity of the load-side Check the installation direction of the
side encoder and that of encoder is set reversely. load-side encoder.
motor-side encoder Review the [Pr. 62] setting.
exceeds the [Pr. 63] setting
value. 3. The electronic gear setting of the Review the [Pr. 65] and [Pr. 66]

2) The deviation between the load-side encoder is incorrect. settings. Check the installation
feedback position of load- condition of the load-side encoder.
side encoder and that of
motor-side encoder 4. The setting of the load-side Review the setting of the load-side
exceeds the [Pr. 64] setting| encoder resolution is incorrect. encoder resolution.
value converted into the
motor shaft.

45 | Main circuit The main circuit was 1. The servo amplifier is Replace the servo amplifier.
device overheated. malfunctioning.
overheat

2. The ambient temperature is over
55 °C.

Lower the ambient temperature.

3. Turning on and off were repeated
under the overload status.

Review the operation pattern.

4. The cooling fan of the servo
amplifier stopped.

1. Replace the servo amplifier or
cooling fan.
2. Lower the ambient temperature.

5. The cooling fan speed is lower than
the prescribed value.

Replace the servo amplifier.
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46 | Servo motor | A servo motor temperature 1. The ambient temperature of servo | Review the environment so that the
overheat rise actuated the thermal motor is over 40 °C. ambient temperature is 0 °C to 40 °C.
sensor. 2. The servo motor is overloaded. 1. Reduce the load.
2. Check the operation pattern.
3. Switch to a larger capacity servo
motor.
3. The thermal sensor in the encoder | Replace the servo motor.
is malfunctioning.
Thermistor wire connection 4. A thermistor wire is not connected. | Connect the thermistor wire.
malfunction 5. The encoder cable MR- Replace the encoder cable with MR-
ENECBL_M-H for HF-JP series ENECBL_M-HMTH.
servo motors is used for the HG-
JR22K1M/HG-JR22K1M4 servo
motor.
6. The thermistor wire was Repair the lead wire.
disconnected.
Thermal error due to overload | 7. The servo amplifier was used in 1. Reduce the load.
excess of its continuous output 2. Check the operation pattern.
current. 3. Switch to a larger capacity servo
motor.
50 |[Overload 1 The load exceeded the 1. The servo amplifier is used in 1. Reduce the load.

overload protection
characteristic of servo
amplifier.

excess of its continuous output
current.

2. Check the operation pattern.
3. Switch to a larger capacity servo
motor.

2. The servo system is unstable and
hunting.

1. Repeat acceleration/deceleration to
execute auto tuning.

2. Change the auto tuning response
setting.

3. Set the auto tuning to off and
manually adjust the gain.

3. A moving part collided against the
machine.

1. Check the operation pattern.
2. Install limit switches.

4. The servo motor is connected
incorrectly.
The output terminals (U, V, W) of
the servo amplifier do not match
the input terminals (U, V, W) of the
servo motor.

Connect it correctly.

5. The power cable was
disconnected.

Repair the power cable.

6. The electromagnetic brake is
operating.
Check method

Check if the electromagnetic brake
does not work during operation.

Review the wiring.

7. After the overload alarm
occurrence, the operation was
resumed without cooling.

—  Check method

Wait for 30 minutes or more after an

alarm occurs and check if the alarm
is canceled.

Leave a sufficient time and reset the
alarm.

8. The servo amplifier is
malfunctioning.

Replace the servo amplifier.

9. The encoder is malfunctioning.

Check method
When the servo motor shaft is
rotated with the servo-off, check if
the cumulative feedback pulses do
not vary in proportion to the rotation
angle of the shaft but the indication
skips or returns midway.

Replace the servo motor.

8- 10
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51 [ Overload 2 The maximum output current | 1. A moving part collided against the | 1. Check the operation pattern.
flowed continuously for machine. 2. Install limit switches.
several seconds due to a 2. The servo motor is connected Connect it correctly.
machine collision or the like. incorrectly.
The output terminals (U, V, W) of
the servo amplifier do not match
the input terminals (U, V, W) of the
servo motor.
3. The power cable was Repair the power cable.
disconnected.
4. The connection of the encoder Connect it correctly.
cable is incorrect.
5. The servo system is unstable and 1. Repeat acceleration/deceleration to
hunting. execute auto tuning.
2. Change the auto tuning response
setting.
3. Set the auto tuning to off and
manually adjust the gain.
6. The torque is saturated. Check the operation pattern.
7. The servo amplifier is Replace the servo amplifier.
malfunctioning.
8. The encoder is malfunctioning. Replace the servo motor.
—— Check method
When the servo motor shaft is
rotated with the servo-off, check if
the cumulative feedback pulses do
not vary in proportion to the rotation
angle of the shaft but the indication
skips or returns midway.
52 | Error The deviation between the 1. The acceleration/deceleration time | Increase the
excessive model position and the actual constant is too short. acceleration/deceleration time

servo motor position exceeds
the [Pr. 31] setting value
(initial value: 2 revolutions).

constant.

2. The torque limit value is small.

Increase the torque limit value.

3. The motor cannot be started due to
torque shortage caused by a power
supply voltage drop.

1. Check the power supply capacity.
2. Switch to a larger capacity servo
motor.

4. The [Pr. 13 Position loop gain 1]
value is small.

Increase the setting value and adjust
to ensure proper movement.

5. The servo motor shaft was rotated
by external force.

1. When the torque is limited,
increase the limit value.

2. Reduce the load.

3. Switch to a larger capacity servo
motor.

6. A moving part collided against the
machine.

1. Check the operation pattern.
2. Install limit switches.

7. The encoder is malfunctioning.

Replace the servo motor.

8. The connection of the servo motor
is incorrect.
The output terminals (U, V, W) of
the servo amplifier do not match
the input terminals (U, V, W) of the
servo motor.

Connect it correctly.

9. The power cable was
disconnected.

Repair the power cable.

10. The connection of the encoder
cable is incorrect.

Connect it correctly.

8- 11
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70

Fully closed
loop encoder
communication
error 1

An error occurred in the
