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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 CAUTI ON Indicates that incorrect handling may cause hazardous conditions,

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

Note 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 9 .

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 and inspections, 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.

@®When using a residual current device (RCD), select the type B.

@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 it
directly or close to combustibles will lead to 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 a fire when the servo amplifier malfunctions.

@®When using the regenerative resistor, switch power off with the alarm signal. Not doing so may cause a
fire when a regenerative transistor malfunctions or the like may overheat the regenerative resistor.

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

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

3. To prevent injury, note the following

/N\ 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 or for
some time after power-off. Take safety measures, e.g. provide covers, to prevent accidental contact of
hands and parts (cables, etc.) with them.




4. Additional instructions

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

(1) Transportation and installation

/N 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 servo motor which have been damaged or have any
parts missing.

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

@ Do not drop or strike the servo amplifier and servo motor. Isolate them from all impact loads.

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

ltems 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 Max. 1000 m above sea level
Vibration resistance 5.9 m/s? at 10 Hz to 55 Hz (directions of X, Y, and Z axes)

@®\When the equipment has been stored for an extended period of time, consult your local sales office.

@®When handling the servo amplifier, be careful about the edged parts such as corners of the servo
amplifier.

@ The servo amplifier must be installed in the 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.




(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 (FR-BIF-(H) option) 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

@ 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

DOCOM DOCOM

P
a 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 for different axis to the U, V, W, or CN2 may cause a malfunction.

(3) Test run and adjustment

/N\ CAUTION

@Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.

@Never adjust or change the parameter values extremely as it will make operation unstable.

@ Do not close to moving parts at servo-on status.

(4) Usage

/A CAUTION

@Provide an external emergency stop circuit to ensure that operation can be stopped and power switched
off immediately.

@ 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.




/N\ CAUTION

@®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

/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 electromagnetic brake or external brake to prevent the condition.
@ Configure an electromagnetic brake circuit so that it is activated also by an external EMG stop switch.

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

brake interlock) turns off.
Servo motor \ /
RA
<

o 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

@ \With age, the electrolytic capacitor of the servo amplifier will deteriorate. To prevent a secondary
accident due to a malfunction, it is recommend that the electrolytic capacitor be replaced every 10 years
when it is used in general environment. Please 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 Specifications and
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

When using the STO function of the servo ampilifier, refer to chapter 13.
For the MR-J3-D05 safety logic unit, refer to appendix 5.

Compliance with global standards

For the compliance with global standards, refer to appendix 4.



«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.

Relevant manuals

Manual name Manual No.
MELSERVO-J4 SERVO AMPLIFIER INSTRUCTION MANUAL (TROUBLESHOOTING) SH(NA)030109
MELSERVO Servo Motor Instruction Manual (Vol. 3) (Note 1) SH(NA)030113
MELSERVO Linear Servo Motor Instruction Manual (Note 2) SH(NA)030110
MELSERVO Direct Drive Motor Instruction Manual (Note 3) SH(NA)030112
MELSERVO Linear Encoder Instruction Manual (Note 2, 4) SH(NA)030111
EMC Installation Guidelines IB(NA)67310

Note 1. Itis necessary for using a rotary servo motor.
2. Itis necessary for using a linear servo motor.
3. Itis necessary for using a direct drive motor.
4. ltis necessary for using a fully closed loop system.

«Wiring»

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

«U.S. customary units»

U.S. customary units are not shown in this manual. Convert the values if necessary according to the
following table.

Quantity Sl (metric) unit U.S. customary unit
Mass 1 [kg] 2.2046 [Ib]
Length 1 [mm] 0.03937 [in]
Torque 1 [Nem] 141.6 [0z°in]
Moment of inertia 1 [(x 10 kgem?)] 5.4675 [0z+in?]
Load (thrust load/axial load) 1[N] 0.2248 [Ibf]
Temperature N[°C] x 9/5 + 32 N [°F]
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

1.1 Summary

The Mitsubishi MELSERVO-J4 series general-purpose AC servo has further higher performance and higher
functions compared to the previous MELSERVO-J3 series.

MR-J4-_B_ servo amplifier is connected to controllers, including a servo system controller, on the high-
speed synchronous network SSCNET llI/H. The servo amplifier directly receives a command from a
controller to drive a servo motor.

MELSERVO-J4 series compatible rotary servo motor is equipped with 22-bit (4194304 pulses/rev) high-
resolution absolute encoder. In addition, speed frequency response is increased to 2.5 kHz. Thus, faster and
more accurate control is enabled as compared to MELSERVO-J3 series.

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

With one-touch tuning and real-time auto tuning, you can automatically adjust the servo gains according to
the machine.

The tough drive function and the drive recorder function, which are well-received in the MELSERVO-JN
series, have been improved. The MR-J4 servo amplifier supports the improved functions. Additionally, the
preventive maintenance support function detects an error in the machine parts. This function provides strong
support for the machine maintenance and inspection.

SSCNET Illl/H achieves high-speed communication of 150 Mbps full duplex with high noise immunity due to
the SSCNET Ill optical cables. Large amounts of data are exchanged in real-time between the controller and
the servo amplifier. Servo monitor information is stored in the upper information system and is used for
control.

On the SSCNET III/H network, the stations are connected with a maximum distance of 100 m between them.
This allows you to create a large system.

The MR-J4-_B_ servo amplifier supports the Safe Torque Off (STO) function. When the MR-J4W_-B servo
amplifier is connected to a SSCNET lllI/H-compatible servo system controller, in addition to the STO function,
the servo amplifier also supports the Safe Stop 1 (SS1), Safe Stop 2 (SS2), Safe Operating Stop (SOS),
Safely-Limited Speed (SLS), Safe Brake Control (SBC), and Safe Speed Monitor (SSM) functions.

The MR-J4W_-B servo amplifier has a USB communication interface. Therefore, you can connect the servo
amplifier to the personal computer with MR Configurator2 installed to perform the parameter setting, test
operation, gain adjustment, and others.

In MELSERVO-J4 series, servo amplifiers with CN2L connector is also available as MR-J4- B _-RJ. By using
CN2L connector, an A/B/Z-phase differential output method external encoder can be connected to the servo
amplifier. In a fully closed loop system, a four-wire type external encoder is connectable as well. The
following table indicates the communication method of the external encoder compatible with MR-J4- B and
MR-J4-_B_-RJ servo amplifiers.
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Table 1.1 Connectors to connect from external encoders

External encoder Connector

communication
method MR-J4- B_ |MR-J4- B _-RJ

Two-wire type
Linear servo Four-wire type

motor system A/B/Z-phase
differential output CN2L (Note 6)
method

Operation
mode

CN2 (Note 1) [ CN2 (Note 1)

CN2

Two-wire type (Note 2, 3, 4)

Fully closed Four-wire type

loop system A/B/Z-phase
differential output
method

CN2L

CN2

Two-wire type (Note 2, 3, 5)

Scale Four-wire type
measurement yP

function A/B/Z-phase
differential output
method

CN2L (Note 5)

Note 1. The MR-J4THCBLO3M branch cable is necessary.
2. The MR-J4FCCBLO3M branch cable is necessary.
3. When the communication method of the servo motor encoder is four-wire type,
MR-J4-_B_ cannot be used. Use an MR-J4-_B_-RJ.
4. This is used with servo amplifiers with software version A3 or later.
5. This is used with servo amplifiers with software version A8 or later.
6. Connect a thermistor to CN2.
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1.2 Function block diagram

The function block diagram of this servo is shown below.

(1) 200V class

POINT

@ The diagram shows for MR-J4-_B_-RJ as an example. MR-J4- B _ servo
amplifier does not have CN2L connector.

(a) MR-J4-500B(-RJ) or less

(Note 6)
Power factor improving
DC reactor

Regenerative
option

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

1-3

Servo motor

**********

Dynamic | | |
.rak.e | | |
circuit | | |
— O O :
Current :
encoder |
- 5 5 l
| | |
@ | | |
. O Q :
Cooling fan CHARGE Q | |
,~ | |
(Note 3) &= lamp Q= ! !
| RA ! B1 |
I Control [ | : @EI tromagneti
$ + Sg\?vlg}’ : 24V DC : brzﬁeroma%ne IC
STO ! B2 !
| ‘i supply —‘ circuit | | :
STO Lle T L) v y ! [ :
switch o L Base Voltage | |Overcurrent| | Current g . !
‘ amplifier | |detection | | protection | |detection &) |
! 1 1 ‘ I Encoder |
| | | |
l ] l l l
R S
l Position Virtual !
: command encoder @?NEI:
‘ input Model Model circuit],
| position speed |
I control control ) I
\ Virtual !
! motor |
| |
:
| iti [ Iﬁo
| Model position| Model speed | Model torque I Battery
\ I (for absolute position
! | detection system)
| |
I Actual Actual Current I
I position speed !
: control control control !
| T\ i T— |
| |
| -
: [ Ell—l External encoder
O
l iI (Note 5)
| |
| |
| I/F Control usB |
| |
| |
| |
| |
Servo system Servo Personal | |Analog monitor Digital 1/0
controller or amplifier computer | | (2 channels) control
servo amplifier or cap USB
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Note 1.

The built-in regenerative resistor is not provided for MR-J4-10B(-RJ).

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

Refer to section 1.3 for the power supply specifications.

. Servo amplifiers MR-J4-70B(-RJ) or more 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.

. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector.
. 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.
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(b) MR-J4-700B(-RJ)

(Note 4)
Power factor improving Regenerative
DC reactor option
,,,,,,,,,,,,,,,,,,,, Servo motor
Dynamic ! | !
rake | \ \
circuit | | I
— S |
|
Current |
encoder |
- 5 0 1
| | |
@, |
CHARGE S | :
) lamp | |
Cooling f @} ~ RA B1 :
[+ %ci)rr(]:turict)l : i o1 V: DC} @EIeEtroma?netic
Zt I powc—*fr STO | B2 raxe |
|
4 circuit : I :
STO  — ' ‘ ‘ |
switch L’ Base Voltage | |overcurrent | | Current g . !
‘ amplifier | | detection protection detection &) |
! 1 1 ‘ | Encoder ,
: L 1 l 1
| | | |
| e e s
| Position Virtual Step :
! command encoder 3
! input Model Model I&%}I}
‘ » position »  speed |
| control control |
| 3 Virtual ‘
! motor |
| |
| [
| Model position| Model speed | Model torque o Battery
! | (for absolute position
| I detection system)
| |
| 4 |
| Actual Actual Current !
I position » speed !
: control control control !
h 3
| i e — |
| f &l
: | 6 External encoder
l ﬁ (Note 3)
| |
| |
! I/F Control USB |
| |
| |
| |
| |
Servo system Servo Personal | |Analog monitor Digital I/O
controller or amplifier computer (2 channels) control
servo amplifier or cap USB

Note 1. Refer to section 1.3 for the power supply specifications.
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. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector.
4. 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.
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(c) MR-J4-11KB(-RJ)/MR-J4-15KB(-RJ)/MR-J4-22KB(-RJ)

(Note 5) External regenerative
Power factor improving resistor or (Note 4)
DC reactor regenerative option

External dynamic
brake (optional)

Servo motor

|
|
|
| l
(Note 1) |
Power —x! + —;%Zzgtr :
supply _— |
%( | — O O |
| | |
| | |
. A |
. CHARGE \ |
Cooling fan lamp Q | |
@ @\ — | |
' | RA BT !
Control ‘ neti
Circult . l2avoc ? rergomagnetic
powefr sSTO ‘ BZ ‘
supply circuit : : :
sTO =  p— ‘ ‘ l
switch Ol L’ Base Voltage | |overcurrent | | Current g . !
amplifier | |detection protection | |detection &) }
1 1 ‘ | Encoder |
[ 1 l l
| | |
Y
Position Virtual !
command encoder I%?NEI:
input Model Model circuit),
> position >  speed |
control control I
K Virtual I
motor !
|
<t
Iz

Battery
(for absolute position
detection system)

Model position| Model speed | Model torque

Actual Actual Current
osition speed
pcontrol cgntrol control
I | —
¢ & [Extornal encoder |
| (4) External encoder

(Note 3)
|
I/F Control usB |
|
|
|
|
Servo system Servo Personal | |Analog monitor Digital 1/0
controller or amplifier computer (2 channels) control

servo amplifier or cap USB |_

Note 1. Refer to section 1.3 for the power supply specifications.
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. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector.
4. 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 an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the
safety in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

5. 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.

1-6
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(2) 400V class
(a) MR-J4-350B4(-RJ) or less

(Note 5)
Power factor
improving
DC reactor

STO
switch

Note 1.

2. Servo amplifiers MR-J4-200B4(-RJ) or more have a cooling fan.

-

G

Regenerative
option

7777777777

Servo motor

**********

Dynamic
brake

RA

Battery

B

I
| Electromagnetic
24vDC | ? brake '

B

1

2

,,,,,,,,,,

system)

(Note 4)

circuit
Current
Regene- detector
rative
TR 1
Charge
¢} lamp @
Cooling fan o
Note 2 =
( ) € @: =
Control [ |
circuit C |
power sTO |
supply circuit :
f L) 3 ‘
L Base Voltage | | Overcurrent | | Current S
amplifier | |detection protection | |detection O
| | |
|
] l
D
Position Virtual |
command encoder @@}
input Model Model circuit],
posTo? > spetedI
contro contro
Virtual
motor
Model position| Model speed | Model torque
]
|
Actual Actual Current !
osition speed ‘
ontrol control control !
I
! |
—
3|
Z
O
iy |
|
IF Control use |
|
l
|
fffffffff (o]
Servo system Servo Personal | | Analog monitor| | Digital I/O
controlier or amplifier computer (2 channels) control
servo amplifier| or cap USB

Refer to section 1.3 for the power supply specification.

I (For absolute
| position detection

External encoder

3. 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.

4. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector.

5. 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.

1-7
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(b) MR-J4-500B4(-RJ)/MR-J4-700B4(-RJ)

(Note 4)
Power factor
improving Regenerative
DCﬁrﬁeﬁaﬁctor option
L
|
Pr G N Servo motor
Dynamic ! | !
brake | | \
N circuit | I I
7 L S |
|
Current !
Regene- detector |
rative I
TR — O |
Charge ! !
7 lamp @‘ | }
! > O O |
Cooling fan o ! !
@ @: = RA :B1 :
Control [ ! Electromagneti
Cg\‘,:vlgﬁ |24 vDC ! brgﬁeromag\me ic
Siepy ||| sTO : B2 |
circuit | I |
STO D  — ‘ ‘ |
switch O L’ Base Voltage | |overcurrent | | Current g . !
‘ amplifier | |detection| | protection | |detection o |
| l l Encoder !
| | | |
| | |
i — o |
) N
: Position Virtual I
[ command encoder @%EI}
| input Model Model circuit)
‘ position speed |
| control control _ |
| Virtual I
I motor :
: |
| 3
} Model position| Model speed [ Model torque O Battery
|
| 1 (For absolute
I : position detection
| | system)
I Actual Actual Current !
I position speed !
: control control control !
‘ I | — ||
| |
| f d
: | 6 External encoder
l iI (Note 3)
|
| |
! IF Control usB |
| |
| |
| |
| |

Note 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

Servo system Servo Personal | | Analog monitor Digital 1/0
controller or amplifier computer (2 channels) control
servo amplifier| or cap ,—|USB

P2 of MR-J3 servo amplifiers.
3. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector.

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

Refer to section 1.3 for the power supply specification.

When not using the power factor improving DC reactor, short P3 and P4.
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(€) MR-J4-11KB4(-RJ)/MR-J4-15KB4(-RJ)/MR-J4-22KB4(-RJ)

(Note 5) External
Power factor regenerative resistor
improving or (Note 4)
DCﬁreaﬁctor regenerative option External
oo N dynamic brake
[ [ (optional)
P4(Note2) \P+ __IC N-_ ||| Servo motor
L | |
Y | |
[Thyristol | |
D.') ¢ ’ U !
— | |
j& Current V !
1+ Regene- detector i |
—_ rative Wi |
TR — O O |
Charge ! ‘ !
7 lamp [ﬁ @‘ | }
! > O O |
Cooling fan S ! !
@ e L= RA : B1 :
Control [ ! Electromagneti
circuit [ |24vDC | @b;ﬁf"‘aﬁ’“e '°
Sopply ||| STO | B2
circuit | I
| |

' '

|

1

STO Lle f L) :
switch O L’ Base Voltage | |overcurrent | | Current g . !
amplifier | |detection| | protection | |detection o |

Encoder !

|

|

|

D
Position Virtual
command encoder @%EI:
input Model Model circuit,
position speed
control control _
Virtual
motor

Ng]------

[CN4 |

Model position| Model speed | Model torque IBattew

(For absolute
position detection

system)
Actual Actual Current
osition speed
Fz:ontrol cgntrol control
I | —
External encoder
iI (Note 3)

IF Control

—--—---—-[CN2L-------- -

,,,,,

Servo system Servo Personal | | Analog monitor Digital 1/0
controller or amplifier computer (2 channels) control

servo amplifier| or cap ,W‘_

Note 1. Refer to section 1.3 for the power supply specification.

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. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector.

4. 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 an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the
safety in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 8.

5. 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.




1. FUNCTIONS AND CONFIGURATION

(3) 100V class

Servo amplifier

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

Regenerative

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

Battery

Servo motor

**********

I
| Electromagnetic
brake |

I (for absolute position
| detection system)

: Dynamic brake :
MCCB MC | circuit :
= L —
(Note 2) : |7 Current
Power N : A 2 encoder
supplyﬁ(: ) + b4 rative TR S
> | : :
: Sl o,
| [ S gmp—" =
: Diode stack O
| @ :
|
L11 I Control [ !
—?_ ZF * | circuit — |
L.21 power |
— suppl STO ‘
I PPy circuit :
STO 2 < 1 L] 3 v
switch O L Bas_? Voltage | | Overcurrent | | Current S
‘ amplifier | |detection | | Protection | | detection 5)
l y ¥ |
|
1 ] 1
! Position Virtual (1
| command encoder @iﬂl
! input Model Model circuit |,
| position speed
| control control
I 3 Virtual
! motor
|
1
1 Model position|Model speed [Model torque
| ]
|
1
| A4 A 4
I Actual Actual Current
I position speed »
! control control control
- 3
| | —
l {
! |
|
: i |
|
: IF Control usB :
|
| |
l l
| |
s -[eNn1a]- - [CN1B]--------- [cN5 J----------[cN3 |-----
Servo system Servo cf’:;sount::' Analog monitor Digital I/IO
controller or amplifier p (two channel) contro
servo amplifier or cap USB l—

Note 1. The built-in regenerative resistor is not provided for MR-J4-10B1(-RJ).
2. Refer to section 1.3 for the power supply specifications.
3. This is for MR-J4-_B1-RJ servo amplifier. MR-J4-_B1 servo amplifier does not have CN2L connector.
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1. FUNCTIONS AND CONFIGURATION

1.3 Servo amplifier standard specifications

(1) 200V class

Model: MR-J4-_(-RJ)

10B | 20B | 40B | 60B | 70B | 100B | 200B | 350B | 5008 | 700B | 11KB | 15KB | 22KB

Output Rated voltage 3-phase 170 V AC
Rated current Al 11 [ 15 ] 28 ] 32 [ 58 ] 60 [ 11.0 ] 17.0 [ 280 [ 370 ] 680 | 87.0 [126.0
3-phase or 1-phase 200 V AC to 240 V
Voltage/Frequency AC. 50 Hz/60 Hz 3-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current 3.2
(Note 11) [A]|] 0.9 1.5 2.6 (Note 6) 3.8 5.0 10.5 | 16.0 | 21.7 | 28.9 | 46.0 64.0 | 95.0
Main circuit Permissible voltage 3-phase or 1-phase 170 V AC to ]
power supply fluctuation 264V AC 3-phase 170 V AC to 264 V AC
input Permissible frequency i o
fluctuation Within +5%
Power supply capacity .
(KVA] Refer to section 10.2.
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
o Permissible voltage
Control circuit fluctuation 1-phase 170 V AC to 264 V AC
power supply P issible T
input ermissible frequency Within +5%
fluctuation
Power consumption [W] 30 | 45
Inrush current [A] Refer to section 10.5.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] (Note 1) 0.3 (including CN8 connector signals)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in

External option
(Note 9)

SSCNET IlIlI/H communication cycle
(Note 8)

0.222 ms, 0.444 ms, 0.888 ms

Fully closed loop control

Available (Note 7)

Scale measurement function

Available (Note 10)

Load-side encoder interface (Note 5)

Mitsubishi high-speed serial communication

Communication function

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

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

Functional safety

STO (IEC/EN 61800-5-2)

Standards certified by CB

EN ISO 13849-1 category 3 PL d, IEC 61508 SIL 2, EN 62061 SIL CL 2, and EN 61800-5-2 SIL 2

Response performance

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

(Note 3)
Test pulse input (STO)

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

Safety Mean time to dangerous
performance | fajlure (MTTFd) 100 years or longer
Diagnosis coverage (DC) Medium (90% to 99%)
Average probability of
dangerous failures per 1.68 x 107 [1/h]
hour (PFH)
) LVD: EN 61800-5-1
t%ogrgtl::lnce CE marking EMC: EN 61800-3
standards MD: EN ISO 13849-1, EN 61800-5-2, EN 62061

UL standard

UL 508C

Structure (IP rating)

Natural cooling, open (IP20) |

Force cooling, open (IP20)

Force cooling, open (IP20) (Note 4)

Close mounting (Note 2) Possible Impossible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
Ambient Operation o !

o humidity Storage 90 %RH or less (non-condensing)

nvironment - -
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 [kg]

08 | 1.0 |

14 [ 24 | 23 |

40 | 62 | 13.4 [182
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1. FUNCTIONS AND CONFIGURATION

Note 1.

10.

1.

0.3 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/0 points.

. 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.

. Test pulse is a signal which instantaneously turns off a signal to the servo amplifier at a constant period for external circuit to

self-diagnose.

. Except for the terminal block.
. MR-J4-_B servo amplifier is compatible only with two-wire type. MR-J4-_B-RJ servo amplifier is compatible with two-wire type,

four-wire type, and A/B/Z-phase differential output method. Refer to table 1.1 for details.
The rated current is 2.9 A when the servo amplifier is used with UL or CSA compliant servo motor.

. For the compatible version of fully closed loop system, refer to table 1.1. Check the software version of the servo amplifier

using MR Configurator2.

. The communication cycle depends on the controller specifications and the number of axes connected.
. 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 the compatible version for the scale measurement function, refer to table 1.1. Check the software version of the servo
amplifier using MR Configurator2.

This value is applicable when a 3-phase power supply is used.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Model: MR-J4-_(-RJ)

60B4 | 100B4 | 200B4 | 350B4 | 500B4 | 700B4 | 11kB4 | 15kB4 | 22KB4

Rated voltage

3-phase 323 V AC

Output
Rated current 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 A 14 | 25 | 51 [ 79 [ 108 [ 144 | 231 | 318 | 476
o Permissible voltage 3-phase 323 VV AC to 528 VV AC
Main circuit fluctuation
power supply Permissible frequency s o
input fluctuation Within +5%
Power supply [kVA] 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

Control circuit fluctuation

Permissible voltage

1-phase 323 V AC to 528 V AC

power supply

input >
fluctuation

Permissible frequency

Within 5%

Power consumption [W]

30 | 45

Inrush current [A] Refer to section 10.5.
Interface power | Voltage 24V DC = 10%
supply Current capacity [A] (Note 1) 0.3 (including CN8 connector signals)

Control method

Sine-wave PWM control, current control method

Dynamic brake Built-in | External option (Note 6)
SSCNET Ill/H communication cycle (Note 5) 0.222 ms, 0.444 ms, 0.888 ms
Fully closed loop control Compatible

Scale measurement function

Compatible (Note 7)

Load-side encoder interface (Note 4)

Mitsubishi high-speed serial communication

Communication function

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

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

Functional safety

STO (IEC/EN 61800-5-2)

Standards certified by CB

EN ISO 13849-1 category 3 PL d, IEC 61508 SIL 2, EN 62061 SIL CL 2, and EN
61800-5-2 SIL 2

Response performance

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

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

failure (MTTFd)

(Note 2)
Safet Test pulse input (STO)
afe
perfo:,mance Mean time to dangerous

100 years or longer

Diagnosis converge (DC)

Medium (90% to 99%)

(PFH)

Average probability of
dangerous failures per hour

1.68 x 107 [1/h]

Compliance to | CE marking
standards

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

UL standard

UL 508C

Structure (IP rating)

Natural cooling, open | Force cooling, open Force cooling, open (IP20) (Note 3)

(IP20) (IP20)
Close mounting Impossible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
- o i
Amb.le.m peraton 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 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

1.7 2.1 36 | 43 | 65 13.4 18.2
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1. FUNCTIONS AND CONFIGURATION

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

1/0 points.

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

3. Except for the terminal block.

4. MR-J4-B4 servo amplifier is compatible only with two-wire type. MR-J4-B4-RJ servo amplifier is compatible with two-wire type,
four-wire type, and A/B/Z-phase differential output method. Refer to table 1.1 for details.

5. The communication cycle depends on the controller specifications and the number of axes connected.

6. 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.

7. For the compatible version for the scale measurement function, refer to table 1.1. Check the software version of the servo
amplifier using MR Configurator2.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class

Model: MR-J4-_(-RJ) 10B1 | 20B1 [ 40B1
Output Rated voltage 3-phase 170 V AC
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
(Note 11) [A] 3.0 5.0 9.0
Main circuit Eueétmu;sﬁstl)lale voltage 1-phase 85V AC to 132 V AC
power supply —
; Permissible frequency . o
nput fluctuation Within 5%
Power supply capacity .
[KVA] Refer to section 10.2.
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
Control circuit gfcrtmuzls(':l’_:e voltage 1-phase 85 V AC to 132 V AC
ower suppl
iF:'nput PPy Permissible frequency Within +5%
fluctuation =0
Power consumption [W] 30
Inrush current [A] Refer to section 10.5.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] (Note 1) 0.3 (including CN8 connector signals)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in

SSCNET Ill/H communication cycle
(Note 6)

0.222 ms, 0.444 ms, 0.888 ms

Fully closed loop control

Available (Note 5)

Scale measurement function

Available (Note 7)

Load-side encoder interface (Note 4)

Mitsubishi high-speed serial communication

Communication function

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

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

Functional safety

STO (IEC/EN 61800-5-2)

Standards certified by CB

EN ISO 13849-1 category 3 PL d, IEC 61508 SIL 2, EN 62061 SIL CL 2, and EN 61800-5-2 SIL 2

Response performance

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

(Note 3)
Test pulse input (STO)

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

Safet i
pen‘oﬁ’mance gﬁjlltzn'\;llgr_}_?:g)angerous 100 years or longer
Diagnosis coverage (DC) Medium (90% to 99%)
Average probability of
dangerous failures per 1.68 x 107° [1/h]
hour (PFH)
c ) LVD: EN 61800-5-1
toog:g)élslnce CE marking EMC: EN 61800-3
standards MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
UL standard UL 508C
Structure (IP rating) Natural cooling, open (IP20)
Close mounting (Note 2) Possible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
e ﬁ?n?ilgi?)t/ gt;:)er:;t;on 90 %RH or less (non-condensing)
nvironment - -
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 [kg]

0.8 | 1.0
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1. FUNCTIONS AND CONFIGURATION

Note 1.

0.3 A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/0 points.

. 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.

. Test pulse is a signal which instantaneously turns off a signal to the servo amplifier at a constant period for external circuit to

self-diagnose.

. MR-J4-_B servo amplifier is compatible only with two-wire type. MR-J4-_B-RJ servo amplifier is compatible with two-wire type,

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

. For the compatible version of fully closed loop system, refer to table 1.1. Check the software version of the servo amplifier

using MR Configurator2.
The communication cycle depends on the controller specifications and the number of axes connected.

. For the compatible version for the scale measurement function, refer to table 1.1. Check the software version of the servo

amplifier using MR Configurator2.
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1. FUNCTIONS AND CONFIGURATION

1.4 Combinations of servo amplifiers and servo motors

(1) 200V class

Rotary servo motor

Servo amplifier (V\l;'hGe-r;Jﬁe Linea.r servo.motor Direct drive motor
HG-KR | HG-MR | HG-SR | HG-UR | HG-RR | HG-JR X (primary side)
maximum torque
is 400%)
MR-J4-10B(-RJ) 053 053
13 13
MR-J4-20B(-RJ) 23 23 LM-U2PAB-05M-0SS0 TM-RFM002C20
LM-U2PBB-07M-1SS0
MR-J4-40B(-RJ) LM-H3P2A-07P-BSS0 TM-RFMO004C20
LM-H3P3A-12P-CSS0
43 43 LM-K2P1A-01M-2SS1
LM-U2PAD-10M-0SS0
LM-U2PAF-15M-0SS0
MR-J4-60B(-RJ) 51 53 LM-U2PBD-15M-1SS0 TM-RFMO006C20
52 TM-RFMO06E20
MR-J4-70B(-RJ) LM-H3P3B-24P-CSS0 TM-RFMO012E20
LM-H3P3C-36P-CSS0 TM-RFM012G20
73 73 72 73 LM-H3P7A-24P-ASS0 TM-RFMO040J10
LM-K2P2A-02M-1SS1
LM-U2PBF-22M-1SS0
MR-J4-100B(-RJ) 18012 103 53 TM-RFMO018E20
MR-J4-200B(-RJ) LM-H3P3D-48P-CSS0
121 LM-H3P7B-48P-ASS0
201 152 103 153 73 LM-H3P7C-72P-ASS0
152 153 203 103 LM-FP2B-06M-1SS0
202 LM-K2P1C-03M-2SS1
LM-U2P2B-40M-2SS0
MR-J4-350B(-RJ) LM-H3P7D-96P-ASS0 TM-RFM048G20
301 153 LM-K2P2C-07M-1SS1 TM-RFM072G20
352 202 203 353 203 LM-K2P3C-14M-1SS1 TM-RFM120J10
LM-U2P2C-60M-2SS0
MR-J4-500B(-RJ) LM-FP2D-12M-1SS0 TM-RFM240J10
LM-FP4B-12M-1SS0
;g; 22; 222 503 353 LM-K2P2E-12M-1SS1
LM-K2P3E-24M-1SS1
LM-U2P2D-80M-2SS0
MR-J4-700B(-RJ) LM-FP2F-18M-1SS0
702 703 503 LM-FP4D-24M-1SS0
MR-J4-11KB(-RJ) 903 LM-FP4F-36M-1SS0
11K1M
MR-J4-15KB(-RJ) 15K1M LM-FP4F-48M-1SS0
MR-J4-22KB(-RJ) 22K1M
(2) 400V class
Rotary servo motor
Servo amplifier HG-JR Linear servo motor (primary side)
HG-SR HG-JR (When the maximum
torque is 400%)
MR-J4-60B4(-RJ) 524 534
MR-J4-100B4(-RJ) 1024 734,1034 534
MR-J4-200B4(-RJ) 1524, 2024 1534, 2034 734,1034
MR-J4-350B4(-RJ) 3524 3534 1534, 2034
MR-J4-500B4(-RJ) 5024 5034 3534
MR-J4-700B4(-RJ) 7024 7034 5034
MR-J4-11KB4(-RJ) 9034, 11K1M4
MR-J4-15KB4(-RJ) 15K1M4
MR-J4-22KB4(-RJ) 22K1M4 LM-FP5H-60M-1SS0
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class

Servo amplifier

Rotary servo motor

HG-KR HG-MR
MR-J4-10B1(-RJ) 053 053
13 13
MR-J4-20B1(-RJ) 23 23
MR-J4-40B1(-RJ) 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 of the

detailed description field.

MR Configurator2 is necessary for this function.

Function Description Detalleq
explanation
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.
High-resolution encoder High-resolution encoder of 4194304 pulses/rev is used as the encoder of the rotary
9 servo motor compatible with the MELSERVO-J4 series.
Absolute position detection Merely setting a home position once makes home position return unnecessary at Chanbter 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.
Advanceq vibration This function suppresses vibration at the arm end or residual vibration. Section 7.1.5
suppression control 1l
Machine resonance This is a filter function (notch filter) which decreases the gain of the specific frequency .
U . Section 7.1.1
suppression filter to suppress the resonance of the mechanical system.
. When a load is mounted to the servo motor shaft, resonance by shaft torsion during
Shaft resonance suppression . . o ! .
filter driving may generate a mechanical vibration at high frequency. The shaft resonance Section 7.1.3
suppression filter suppresses the vibration.
Adaptive filter I Servo ampl|f|er detects mechanlcall resgnanpe and sets filter characteristics Section 7.1.2
automatically to suppress mechanical vibration.
Low-pass filter Suppresses high-frequency resonance which occurs as servo system response is Section 7.1.4
increased.
Analyzes the frequency characteristic of the mechanical system by simply connecting
Machine analyzer function a MR Configurator?2 installed personal computer and servo amplifier.
MR Configurator2 is necessary for this function.
Robust filter This function prov@es t?et.ter <.j|sturbance response in case low response level that [Pr. PE41]
load to motor inertia ratio is high for such as roll send axes.
S!:gggrbrahon suppression Suppresses vibration of +1 pulse produced at a servo motor stop. [Pr. PB24]
Auto tuning Automat|.cally adjusts the gain to optimum value if load applied to the servo motor Section 6.3
shaft varies.
Brake unit Used when the regenerative option cannot pr<?\{|de 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 prc?\./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 - . . f Section 11.2
sufficient regenerative capability for the regenerative power generated.
Alarm history clear Alarm history is cleared. [Pr. PC21]
Output signal selection The output devices including ALM (Malfunction) and DB (Dynamic brake interlock) can | [Pr. PD07] to
(device settings) be assigned to certain pins of the CN3 connector. [Pr. PD09]
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, motor-less operation, DO forced output, and
Test operation mode program operation Section 4.5
MR Configurator2 is necessary for this function.
. . . . . [Pr. PCO09],
Analog monitor output Servo status is output in terms of voltage in real time.
[Pr. PC10]
MR Configurator2 Usmg a. personal computer, you can perform the parameter setting, test operation, Section 11.7
monitoring, and others.
Linear servo system Linear servo system can be configured using a linear servo motor and liner encoder. Chapter 14
Direct drive servo system Direct drive servo system can be configured to drive a direct drive motor. Chapter 15
Fully closed loop system can be configured using the load-side encoder.
Fully closed loop system This is used with servo amplifiers with software version A3 or later. Check the Chapter 16
software version of the servo amplifier using MR Configurator2.
Gain adjustment is performed just by one click on a certain button on MR
One-touch tuning Configurator2. Section 6.2
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1. FUNCTIONS AND CONFIGURATION

Function

Description

Detailed
explanation

SEMI-F47 function (Note)

Enables to avoid triggering [AL. 10 Undervoltage] using the electrical energy charged
in the capacitor in case that an instantaneous power failure occurs during operation.
Use a 3-phase for the input power supply of the servo amplifier. Using a 1-phase 100
V AC/200 V AC for the input power supply will not comply with SEMI-F47 standard.

[Pr. PA20]
[Pr. PE25]
Section 7.4

Tough drive function

This function makes the equipment continue operating even under the condition that
an alarm occurs.

The tough drive function includes two types: the vibration tough drive and the
instantaneous power failure tough drive.

Section 7.3

Drive recorder function

This function continuously monitors the servo status and records the status transition
before and after an alarm for a fixed period of time. You can check the recorded data
on the drive recorder window on MR Configurator2 by clicking the "Graph" button.
However, the drive recorder will not operate on the following conditions.

. You are using the graph function of MR Configurator2.

. You are using the machine analyzer function.

. [Pr. PF21]is set to "-1".

. The controller is not connected (except the test operation mode).

. An alarm related to the controller is occurring.

a B WwN -

[Pr. PA23]

STO function

This function is a functional safety that complies with IEC/EN 61800-5-2. You can
create a safety system for the equipment easily.

Servo amplifier life diagnosis
function

You can check the cumulative energization time and the number of on/off times of the
inrush relay. This function gives an indication of the replacement time for parts of the
servo amplifier including a capacitor and a relay before they malfunction.

MR Configurator2 is necessary for this function.

Power monitoring function

This function calculates the power running energy and the regenerative power from
the data in the servo amplifier such as speed and current. For the SSCNET III/H
system, MR Configurator2 can display the data, including the power consumption.
Since the servo amplifier can send the data to a servo system controller, you can
analyze the data and display the data on a display.

Machine diagnosis function

From the data in the servo amplifier, this function estimates the friction and vibrational
component of the drive system in the equipment and recognizes an error in the
machine parts, including a ball screw and bearing.

MR Configurator2 is necessary for this function.

Master-slave operation
function

The function transmits a master axis torque to slave axes using driver communication
and the torque as a command drives slave axes by torque control.

This is used with servo amplifiers with software version A8 or later. Check the
software version of the servo amplifier using MR Configurator2.

Section 17.2

Scale measurement function

The function transmits position information of a scale measurement encoder to the
controller by connecting the scale measurement encoder in semi closed loop control.
This is used with servo amplifiers with software version A8 or later. Check the
software version of the servo amplifier using MR Configurator2.

Section 17.3

J3 compatibility mode

This amplifier has "J3 compatibility mode" which compatible with the previous MR-J3-
B series. Refer to section 17.1 for software versions.

Section 17.1

Continuous operation to
torque control mode

This enables to smoothly switch the mode from position control mode/speed control
mode to torque control mode without stopping. This also enables to decrease load to
the machine and high quality molding without rapid changes in speed or torque. For
details of the continuous operation to torque control mode, refer to the manuals for
servo system controllers.

[Pr. PBO3]

Refer to the
servo system
controller
manual used.

Note. For servo system controllers which are available with this, contact your local sales office.
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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.

AC SERVO

A MITSUBISHI SER.S21001001 «-——— Serial number

MODEL \R-J4-10B «—— Model
POWER: 100W «— Capacity
INPUT : 3AC/AC200-240V 0.9A/1.5A 50/60Hz _ ++——— Applicable power supply
OUTPUT. 3PH170V 0-360Hz 1.1A «+— Rated output current
STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300175 «——— Standard, Manual number
Max. Surrounding Air Temp.: 55°C <+— Ambient temperature
1P20 «+— [P rating
KCC-REI-MEK- TC300A624G51 DATE:2012-01
MITSUBISHI ELECTRIC CORPORATION t @ r KC certification number, The year and month of manufacture
TOKYO 100-8310, JAPAN MADE IN JAPAN

¥

Country of origin

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

MR—J4—-60B4—RJ

Series —|; Special specifications
Symbol Special specifications
Rated output None Standard
Symbol| Rated output [kW] RJ Fully closed loop control four-wire type/
10 0.1 ) load-side encoder A/B/Z-phase input compatible
20 0.2 -ED [MR-J4-_B_ without a dynamic brake (Note 2)
40 0.4 -RU |MR-J4-_B_-RJ without a dynamic brake (Note 2)
60 0.6 -PX |MR-J4-_B_ without regenerative resistor (Note 1)
70 0.75 -RZ |MR-J4- B _-RJ without regenerative resistor (Note 1)
100 1 Note1. Indicates a servo amplifier of 11 kW to 22 kW that
200 2 does not use a regenerative resistor as standard
accessory. Refer to Appendix 11.2 for details.
350 3.5 2. Dynamic brake which is built in 7 kw or smaller servo
500 5 amplifiers is removed. Refer to Appendix 11.1 for details.
700 7 L Power supply
11K 11 Symbol Power supply
15K 15 3-phase or 1-phase
22K 22 None 200 V AC to 240 V AC
1-phase 100 V AC to 120 V AC
4 3-phase 380 V AC to 480 V AC
SSCNETIII/H interface
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1. FUNCTIONS AND CONFIGURATION

1.7 Structure

1.7.1 Parts identification

(1) 200V class
(a) MR-J4-200B(-RJ) or less

The diagram is for MR-J4-10B-RJ.

=]

M

@) —1|

Bottom

Inside of the display cover

(12)

I

(20)

(19)

@)

amplifier, but not for use. MR-J4-_B servo amplifier
does not have this connector.

ook Detailed

No. Name/Application explanation
Display

(1) [ The 3-digit, seven-segment LED shows the servo
status and the alarm number.

@) Axis selection rotary switch (SW1) )

Used to set the axis No. of servo amplifier. Section 4.3
Control axis setting switch (SW2)

3) The test operation switch, the control axis
deactivation setting switch, and the auxiliary axis
number setting switch are available.

) USB communication connector (CN5) Section
Connect with the personal computer. 11.7

) I/O signal connector (CN3) Section 3.2
Used to connect digital 1/O signals. Section 3.4
STO input signal connector (CN8)

(6) [ Used to connect MR-J3-D05 safety logic unit and Ch:pter513
external safety relay. Pp.
SSCNET Il cable connector (CN1A)

(7) | Used to connect the servo system controller or the
previous axis servo amplifier. Section 3.2
SSCNET Il cable connector (CN1B) Section 3.4

(8) | Used to connect the next axis servo amplifier. For
the final axis, put a cap.

Encoder connector (CN2) Section 3.4

9) Used to connect the servo motor encoder. "Servo

(Note Used to connect the servo motor encoder or Motor
2) external encoder. Refer to table 1.1 for the Instruction
compatible external encoders. Manual
(Vol. 3)"
Battery connector (CN4)
(10) | Used to connect the battery for absolute position Chapter 12
data backup.
(1) Battery holder Section
Install the battery for absolute position data backup. 12.2
(12) Protective earth (PE) terminal
Grounding terminal Section 3.1
(13) Main circuit power supply connector (CNP1) Section 3.3
Connect the input power supply.
(14) | Rating plate Section 1.6
Control circuit power supply connector (CNP2)
(15) | Connect the control circuit power supply and :
regenerative option. gzg:gz 2:13
(16) Servo motor power output connector (CNP3) '
Connect the servo motor.
Charge lamp
(17) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
(18) External encoder connector (CN2L) "Linear
(Note | Refer to table 1.1 for connections of external Encoder
19 encoders. Instruction

, 2) Manual"
Manufacturer setting connector (CN7)

(19) This connector is attached on MR-J4-_B-RJ servo
amplifier, but not for use. MR-J4-_B servo amplifier
does not have this connector.

Manufacturer setting connector (CN9)
(20) This connector is attached on MR-J4-_B-RJ servo

Note 1. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo

amplifier does not have CN2L connector.

2. "External encoder" is a term for linear encoder used in the linear

servo system, load-side encoder used in the fully closed loop
system, and scale measurement encoder used with the scale

measurement function in this manual.
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1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350B(-RJ)

The broken line area is the same as
MR-J4-200B(-RJ) or less.

'

No. Name/Application Detalleq
explanation
1) Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
(2) |Rating plate Section 1.6
@) Servo motor power supply connector (CNP3)
Connect the servo motor. .
— Section 3.1
Control circuit power supply connector (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.
While this lamp is lit, do not reconnect the cables.
©) Protective earth (PE) terminal Section 3.1
Grounding terminal Section 3.3
@ Battery holder Section
Install the battery for absolute position data backup. 12.2
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(c) MR-J4-500B(-RJ)

1. FUNCTIONS AND CONFIGURATION

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(-RJ) or less.

No. Name/Application Detalleq
explanation
1) 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.
@) Battery holder Section
Install the battery for absolute position data backup. 12.2
(4) | Rating plate Section 1.6
Regenerative option/power factor improving reactor
(5) terminal block (TE3)
Used to a connect a regenerative option and a Section 3.1
power factor 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.
While this lamp is lit, do not reconnect the cables.
@) Protective earth (PE) terminal Section 3.1
Grounding 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

(d) MR-J4-700B(-RJ)

POINT

cover, refer to section 1.7.2.

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

The broken line area is the same as No.
MR-J4-200B4(-RJ) or less.

Name/Application Detalleq
explanation
1) Power factor improving reactor terminal block (TE3)
Used to connect the DC reactor.
Main circuit terminal block (TE1)
2 i .
2) |t et et e
—— - Section 3.3
3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
@) Protective earth (PE) terminal
Grounding terminal
5) Battery holder Section
Install the battery for absolute position data backup. 12.2
(6) | Rating plate Section 1.6

@)

Charge lamp
When the main circuit is charged, this will light.
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

() MR-J4-11KB(-RJ)/MR-J4-15KB(-RJ)

POINT

@ The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2.

The broken line area is the same as
MR-J4-200B(-RJ) or less.

No. Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
|2
Used to connect a power factor improving DC
reactor and a regenerative option.
Main circuit terminal block (TE1-1) .
. Section 3.1
(2) [ Used to connect the input power supply and servo .
Section 3.3
motor.
@) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
@) Protective earth (PE) terminal
Grounding terminal
5) Battery holder Section
Install the battery for absolute position data backup. 12.2
(6) | Rating plate Section 1.6
Charge lamp

@

When the main circuit is charged, this will light.
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

(f) MR-J4-22KB(-RJ)

POINT

cover, refer to section 1.7.2.

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

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

MR-J4-200B4(-RJ) or less.

Detailed
explanation
Power factor improving reactor terminal block (TE1-
|2
Used to connect a power factor improving DC
reactor and a regenerative option.
Main circuit terminal block (TE1-1) .
. Section 3.1
(2) [ 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.
@) Protective earth (PE) terminal
Grounding terminal
5) Battery holder Section
Install the battery for absolute position data backup. 12.2
(6) | Rating plate Section 1.6

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

e =

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

(2) 400V class
(a) MR-J4-200B4(-RJ) or less
The diagram is for MR-J4-60B4-RJ.

. ] y No. Name/Application e)%?;a';?%n
/ Display
o (1) | The 3-digit, seven-segment LED shows the servo
(1 — ) status and the alarm number.
%Egg @ ) Axis selection rotary switch (SW1) ]
£0.020.09, Used to set the axis No. of servo amplifier. Section 4.3
@) | — %c])nttroltaxis sett.ting sv.\;itﬁht(hSWZ) ol axi
e test operation switch, the control axis
\l% % 5 g @) deactivatié)n setting switch, and the auxiliary axis
—— number setting switch are available.
[E-IW USB communication connector (CN5 .
r m () Connect with the personal comp(uter.) Section 11.7
Inside of the display cover (5) 1/0 signal connector (CN3) Section 3.2
Used to connect digital 1/O signals. Section 3.4
STO input signal connector (CN8) Chapter 13

(6) | Used to connect MR-J3-D05 safety logic unit and Aop. 5
external safety relay. pp.

SSCNET Il cable connector (CN1A)

(7) | Used to connect the servo system controller or the

(20) (19) previous axis servo amplifier. Section 3.2
(17) SSCNET Il cable connector (CN1B) Section 3.4
(8) | Used to connect the next axis servo amplifier. For
(4)\— the final axis, put a cap.
(5) Encoder connector (CN2) Section 3.4
) Used to connect the servo motor encoder or "Servo
(6 (Note external encoder. Refer to table 1.1 for the Motor
(13) 2) compatible external encoders. Instruction
Manual
(15) (Vol. 3)"
] J Battery connector (CN4)
(7)/® i (10) | Used to connect the battery for absolute position | Chapter 12
jilli data backup.
8) — o=
® 03D Battery holder Section
(16)\(@ i (11) | Install the battery for absolute position data 152
backup. )
©) (12) Protective earth (PE) terminal
(18) Grounding terminal Section 3.2
(14) (13) Main circuit power supply connector (CNP1) Section 3.3
; Connect the input power supply.
Side (10) (11 12
(10)  (11) (12) (14) | Rating plate Section 1.6
Bottom Control circuit power supply connector (CNP2)
(15) | Connect the control circuit power supply and Section 3.2
regenerative option. Section 3'3
(16) Servo motor power output connector (CNP3) ’
Connect the servo motor.
Charge lamp
(17) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
(18) External encoder connector (CN2L) "Linear
(Note Used to connect the external encoder. Refer to Encoder
1,2) table 1.1 for the compatible external encoders. :GSU’UCFPH
’ anua

Manufacturer setting connector (CN7)

(19) This connector is attached on MR-J4-_B4-RJ
servo amplifier, but not for use. MR-J4-_B4 servo

amplifier does not have this connector.

Manufacturer setting connector (CN9)

(20) This connector is attached on MR-J4-_B4-RJ
servo amplifier, but not for use. MR-J4-_B4 servo

amplifier does not have this connector.

Note 1. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo
amplifier does not have CN2L connector.

2. "External encoder" is a term for linear encoder used in the linear
servo system, load-side encoder used in the fully closed loop
system, and scale measurement encoder used with the scale
measurement function in this manual.
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1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350B4(-RJ)

The broken line area is the same as
MR-J4-200B4(-RJ) or less.

No. Name/Application Detaileq
explanation

1) Main circuit power supply connector (CNP1) Section 3.2
Connect the input power supply. Section 3.3

(2) [Rating plate Section 1.6
Control circuit power supply connector (CNP2)

3 Connect the control circuit power supply and .

© regenerative option. P iind Sect!on 32

@) Servo motor power output connector (CNP3) Section 3.3
Connect the servo motor.
Charge lamp

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

®) Protective earth (PE) terminal Section 3.2
Grounding terminal Section 3.3
Battery holder

(7) | Install the battery for absolute position data Section 12.2

backup.
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1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500B4(-RJ)

POINT

cover, refer to section 1.7.2.

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

The broken line area is the same as No.
MR-J4-200B4(-RJ) or less.

Name/Application Detalleq
explanation
1) Control circuit terminal block (TE2)
Used to connect the control circuit power supply. | Section 3.2
@) Main circuit terminal block (TE1) Section 3.3
Connect the input power supply.
Battery holder
(3) | Install the battery for absolute position data Section 12.2
backup.
(4) | Rating plate Section 1.6
Regenerative option/power factor improving
(5) reactor terminal block (TE3) Section 3.2
Used to connect a regenerative option and a Section 3.3
power factor improving DC reactor.
Charge lamp
(6) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
@ Protective earth (PE) terminal Section 3.2
Grounding 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

(d) MR-J4-700B4(-RJ)

POINT

cover, refer to section 1.7.2.

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

The broken line area is the same as No.
MR-J4-200B4(-RJ) or less.

Name/Application

Detailed
explanation

. LS 1)

Power factor improving reactor terminal block
(TE3)
Used to connect the DC reactor.

)

Main circuit terminal block (TE1)
Used to connect the input power supply,
regenerative option, and servo motor.

@)

Control circuit terminal block (TE2)
Used to connect the control circuit power supply.

(4)

Protective earth (PE) terminal
Grounding terminal

Section 3.2
Section 3.3

®)

Battery holder
Install the battery for absolute position data
backup.

Section 12.2

(6)

Rating plate

Section 1.6

@)

Charge lamp
When the main circuit is charged, this will light.

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

Note. Lines for slots around the battery holder are omitted from the illustration.

1- 31




1. FUNCTIONS AND CONFIGURATION

(€) MR-J4-11KB4(-RJ)/MR-J4-15KB4(-RJ)

@"—| |

©®— |

POINT

cover, refer to section 1.7.2.

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

The broken line area is the same as No.
MR-J4-200B4(-RJ) or less.

Name/Application

Detailed
explanation

Power factor improving reactor terminal block
(TE1-2)

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

@)

Main circuit terminal block (TE1-1)
Used to connect the input power supply and servo
motor.

@)

Control circuit terminal block (TE2)
Used to connect the control circuit power supply.

(4)

Protective earth (PE) terminal
Grounding terminal

Section 3.2
Section 3.3

®)

Battery holder
Install the battery for absolute position data
backup.

Section 12.2

©)

Rating plate

Section 1.6

@)

Charge lamp
When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.

Note. Lines for slots around the battery holder are omitted from the illustration.

1-32




1. FUNCTIONS AND CONFIGURATION

(f) MR-J4-22KB4(-RJ)

POINT

cover, refer to section 1.7.2.

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

The broken line area is the same as No.
MR-J4-200B4(-RJ) or less.

Name/Application

Detailed
explanation

RN W

Power factor improving reactor terminal block
(TE1-2)

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

@)

Main circuit terminal block (TE1-1)
Used to connect the input power supply and servo
motor.

@)

Control circuit terminal block (TE2)
Used to connect the control circuit power supply.

CNR:

(4)

Protective earth (PE) terminal
Grounding terminal

Section 3.2
Section 3.3

®)

Battery holder
Install the battery for absolute position data
backup.

Section 12.2

©)

Rating plate

Section 1.6

@)

Charge lamp
When the main circuit is charged, this will light.
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

(3) 100V class
The diagram is for MR-J4-10B1-RJ.

M

) —1|

Bottom

Inside of the display cover

(12)

I

(20)

(19)

@)

amplifier, but not for use. MR-J4-_B1 servo amplifier
does not have this connector.

No. Name/Application Detalle_d
explanation
Display
(1) | The 3-digit, seven-segment LED shows the servo
status and the alarm number.
Axis selection rotary switch (SW1
@ ¢
Used to set the axis No. of servo amplifier. Section 4.3
Control axis setting switch (SW2)
The test operation switch, the control axis
(3)
deactivation setting switch, and the auxiliary axis
number setting switch are available.
@) USB communication connector (CN5) Section
Connect with the personal computer. 11.7
) I/O signal connector (CN3) Section 3.2
Used to connect digital 1/0 signals. Section 3.4
STO input signal connector (CN8)
Chapter 13
(6) [ Used to connect MR-J3-D05 safety logic unit and :p er
pp- 5
external safety relay.
SSCNET Il cable connector (CN1A)
(7) | Used to connect the servo system controller or the
previous axis servo amplifier. Section 3.2
SSCNET Il cable connector (CN1B) Section 3.4
(8) | Used to connect the next axis servo amplifier. For
the final axis, put a cap.
Encoder connector (CN2) Section 3.4
9) Used to connect the servo motor encoder. "Servo
(Note Used to connect the servo motor encoder or Motor ]
2) external encoder. Refer to table 1.1 for the Instruction
compatible external encoders. Manual
(Vol. 3)"
Battery connector (CN4)
(10) | Used to connect the battery for absolute position Chapter 12
data backup.
(11) Battery holder Section
Install the battery for absolute position data backup. 12.2
(12) Protective earth (PE) terminal
Grounding terminal Section 3.1
(13) Main circuit power supply connector (CNP1) Section 3.3
Connect the input power supply.
(14) | Rating plate Section 1.6
Control circuit power supply connector (CNP2)
(15) | Connect t_he con_trol circuit power supply and Section 3.1
regenerative option. Section 3.3
(16) Servo motor power output connector (CNP3) '
Connect the servo motor.
Charge lamp
(17) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
(18) External encoder connector (CN2L) "Linear
(Note Refer to table 1.1 for connections of external Encoder
12 encoders. Instruction
+2) Manual"
Manufacturer setting connector (CN7)
This connector is attached on MR-J4-_B1-RJ servo
(19)
amplifier, but not for use. MR-J4-_B1 servo amplifier
does not have this connector.
Manufacturer setting connector (CN9)
This connector is attached on MR-J4-_B1-RJ servo
(20)

Note 1. This is for MR-J4-_B1-RJ servo amplifier. MR-J4-_B1 servo

2.

amplifier does not have CN2L connector.

"External encoder" is a term for linear encoder used in the linear

servo system, load-side encoder used in the fully closed loop
system, and scale measurement encoder used with the scale

measurement function in this manual.
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1. FUNCTIONS AND CONFIGURATION

1.7.2 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
ACAUTlON 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(-RJ) to MR-J4-22KB(-RJ)
and MR-J4-500B4(-RJ) to MR-J4-22KB4(-RJ).
The diagram is for MR-J4-700B.

Removal of the front cover

Tk
{

L

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

3) Pull out the front cover to remove. Hold the ends of
lower side of the front cover with both hands.



1. FUNCTIONS AND CONFIGURATION

Reinstallation of the front cover

installing knobs click.



1. FUNCTIONS AND CONFIGURATION

1.8 Configuration including peripheral equipment

/NCAUTION

@ Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo

amplifier may cause a malfunction.

(1) 200V class

(a) MR-J4-200B(-RJ) or less
The diagram is for MR-J4-20B-RJ.

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB)

—

RST

7

—]

Ui

POINT

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

recommended products.

***********************

Personal
computer

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

[}
CN3 |D| Junction terminal
block
o]

%EIM_ To safety relay or MR-J3-D05
safety logic unit

cN1a g o Servo system controller or
previous servo amplifier
0 CN1B
cN1BH O Next servo amplifier CN1A or
0 cap

CN2L (Note 4)

CN4

(Note 3) . (
Magnetic | \/ e
contactor |ong
(MC) i (
B (7Nrote 1)
Line noise
filter
(FR-BSF01) f&
D), L1 J
(L2 )
(L3
Power factor P3 J
improving DC
reactor
(FR-HEL) P4
P+
Regenerative O
option o
C
L L11
4
L21

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. A 1-phase 200 V AC to 240 VV AC power supply may be used with the servo amplifier of MR-J4-70B(-RJ) or less. For 1-phase
200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. Refer to section 1.3 for the power supply

specifi

cations.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector. When using MR-J4-_B-RJ
servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.



1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350B(-RJ)

RST
(Note 2)
Power supply A4Z15
Molded-case — ,,,,,,,,,,,,,,,,,,,,,,,
circuit breaker [ &4 | |
S — Personal
(MCCB) l computer |
|
AV | ‘
’___/ | |
I
H R I
(Note3)  \| J i
Magnetic ]
contactor | v OPEN |
(MC) iy L] J@
|| mete < WA =
1r 1 ( @D H e~ CN3 | @ Junction terminal
LY g &7 @ block
Line noise (]
filter LD fl o
(FR-BSF01) 4 = 1 o CN8 To safety relay or MR-J3-D05
b | = safety logic unit
: = [l @
L] cN1a 00 Servo system controller or
I 6 previous servo amplifier
U 0 CN1B
L1 g o (Z)D
) J V (Z)D i 9/
L2 ( — —
U L?:_/ w Lo H B cN1B 00 D = y:;;(t servo amplifier CN1A or
T 0 —
— ©) =
Power factor P3 —T1 1 =
improving DC & &4 g 10 [ CN2
D) ). D
reactor DD 1
(FR-HEL) P4 Ll © ‘ C S CN2L (Note 4)
e 14 =k
E&(};ﬁﬁeratwe : 7 B Y —I@ | N4 Battery
c U IR R @
L11
-

L21

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. Refer to section 1.3 for the power supply specifications.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector. When using MR-J4-_B-RJ
servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500B(-RJ)
RS T

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB)

(Note 3)
Magnetic
contactor
(MC)
(Note 1)

Line noise

Power factor
improving DC
reactor

. L21
e
p
filter r
(FR-BLF)QreQ.

U
l‘k
™

)

3

|

fffffffffffffffffffffff

Personal
computer

—

=

(FR-HEL)

Regenerative
option

)

L1
L2
L3
P3
P4
P+
c

= === ===

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

I

Junction terminal
block

oﬂ_?go

[ % To safety relay or MR-J3-D05
safety logic unit
cN1ag0 Servo system controller or
previous servo amplifier
0 CN1B
‘CN1 BHO Next servo amplifier CN1A or
0 cap

CN2L (Note 4)

CN4

Battery

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. Refer to section 1.3 for the power supply specifications.
3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn

off the

magnetic contactor.

4. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector. When using MR-J4-_B-RJ
servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(d) MR-J4-700B(-RJ)
RS T

(Note 2) . .,
Power supply A2 ! Personal }
Molded-case [———] | computer
- | [ —
circuit breaker lzn ! |
(MCCB) ! !
|
N \ !
/] @ |
(Note 3) |
Magnetic u o
?&r(];ticmr I'I:'Il'ﬁ'.'ﬂ CN3 % |D| @ gijonccktion terminal
(Note ) ||| owa®) o
“Ht- %EIIM_ To safety relay or MR-J3-D05
safety logic unit
Line noise
filter CN1AL O Servo system controller or
(FR-BLF)Qr( previous servo amplifier
ﬂgg 0 CN1B
L2 cn1Bh 0 |:| Next servo amplifier CN1A or
L11 ca
Power factor ™ ] %D P
improving DC L
reactor
(FR-HEL) H —
\
P3 m CN2L (Note 4)
P4
] CN4 Battery
\ L3
T |
—L2 [ ]
L1 | Kl
L1 W2 W gl | Red
[ &d &

||I®
|
<’-_\'
b\'
®

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. Refer to section 1.3 for the power supply specifications.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector. When using MR-J4-_B-RJ
servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(€) MR-J4-11KB(-RJ)/MR-J4-15KB(-RJ)

|
|
l
RST S
(Note 2) | |
Power supply Azl |
BRI 1
Molded-case [—=—] !
circuit breaker .Zn
(MCCB)
\\\ CN3
(Note 3) 1 ¢ -
Magnetic ¢ ] M@[ CLE[:‘EM_
contactor |l
(MC) U
(Note 1) cN1AGD
‘ ! G 0
Line noise cN1BH D
filter Qr_
(FR-BLF) (3R 0
H CN2
[ L21 . S5 1CN2L (Note 4)
@@
L L1 - MBattery
\_ L3 I I I
; I
Q tf ﬂﬂ\l]ZHIE\U VW)
- )} )
E'H elo|ole ool
50 o @ oul] o

Note 1.

fffffffffffffffffffffff

Power factor
improving DC
reactor
(FR-HEL)

P3

@

1

[ ]
Flﬂ

P4

P+

Regenerative

[

Cc

option

&

I

Personal
computer

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

Junction terminal
block

I

To safety relay or MR-J3-D05
safety logic unit

Servo system controller or
previous servo amplifier
CN1B

Next servo amplifier CN1A or
cap

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.

. Refer to section 1.3 for the power supply specifications.
. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop

deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn

off the magnetic contactor.

. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector. When using MR-J4-_B-RJ

servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.

Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(f) MR-J4-22KB(-RJ)

RS T
(Note 2) | fffffffffffffffffffffff
Power supply AZ15 } Personal :
— L] | computer !
Molded-case ’§ I MR Configurator2 |
circuit breaker | & CN5 !
E— R, |
(MCCB) ﬁ | :
|
N e |
N \ =1 = | :
~— &) o] lo|® | |
(Note 3) <l ann 0 & @_ﬂ
Magnetic HH H o
[ oo
contactor B , CN3 Junction terminal
(MC) 1] o H @ block
(Note j) . ’ o
o 1 J g CN8 To safety relay or MR-J3-D05
mb safety logic unit
Li . .
fill{]e?' noise U ol cN1ad o Servo system controller or
(FR-BLF) = previous servo amplifier
\ é:' b Tl 0 CN1B
\L21 \ cN1BH 8 Next servo amplifier CN1A or
L11 0 cap

CN2L (Note 4)
CN4

Battery

Power factor

improving DC
reactor
(FR-HEL)
P3
P+ C
P4 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. Refer to section 1.3 for the power supply specifications.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B-RJ servo amplifier. MR-J4-_B servo amplifier does not have CN2L connector. When using MR-J4-_B-RJ
servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class
(a) MR-J4-200B4(-RJ) or less
The diagram is for MR-J4-60B4-RJ and MR-J4-100B4-RJ.

(Note 2)
Power supply
Molded-case o I;eir;oinéli - :
circuit breaker |
| computer |
(MCCB) I MR Configurator2 |
/| CN5 | |
— — V OPEN ! |
D‘E‘i,J : @ |
oo | |
(Note 3) <l o | !
Magnetic p ool | 1ol |

(7=

contactor (o,

0
O

oo

(MC) Iifj)
- 0 L B
(Note )] — @ CN3 |D| Junction terminal
| | , 70 o block

- ]

r U CN8 To safety relay or
Line noise filter MR-J3-D05 safety
(FR-BSF01) ¢7 p 0 logic unit
J& ' M cN1adgo Servo system controller
i 4 or previous servo
p 0 a amplifier CN1B
0 —
L cN1BH O
4 L O Next servo amplifier
[ L2 / ( Juy E |:| CN1A or cap
[ . Jum J
TS (| .
Power factor P3 r O = CN2
improving DC — v |E\
reactor -/ p (T —/
(FR-HEL-H) P4 |'E\ CN2L (Note 4)
P+ K :
Regenerative Omm——— CN4 Battery
option O—_—
C
L L11 )
C )
L21

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. Refer to section 1.3 for the power supply specification.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector. When using MR-J4-_B4-
RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350B4(-RJ)

(Note 2)
Power supply
Molded-case o
circuit breaker | Personal
(MCCB) ! mputer
| | ——
|

e

(Note3) NP5y —L— iy L =
Magnetic ‘g\u/ —
contactor L]
(MC) | ¥ OPEN L [}
(Note 1) o T T« CN3 % @ % Junction terminal
1 r A : block
L L o °

( e L { CN8 To safety relay or
Line noise filter 10 ——T_ || [[jmm MR-J3-DO5 safety
(FR-BSFO01) (7 logic unit

=
S
V:\_lh

O ekl

. cN1A 0O Servo system controller
- | or previous servo
Z 8] amplifier CN1B
L1 = )
")/ ( 0 .
CN1B Next servo amplifier
(]
_tg_/ ( ﬁm G % D CN1A or cap
L [

Power factor P3 s (o M ——= CN2
improving DC E‘ -
reactor — U —
(FR-HEL-H) P4 - Smeal (=]~ [ IEN2 (Note 4

P+ g
Regenerative CN4 Battery
option

C

L L1 J
C J
L21

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. Refer to section 1.3 for the power supply specification.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector. When using MR-J4-_B4-
RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500B4(-RJ)

RST
(Note 2) TTTTTTTT T T T T TTTTN
Power supply A5 ! Personal |
— : computer !
Molded-case % ' MR Configurator2 ~ f—one___ |
circuit breaker |_& CN5 | / |
(MCCB) ——1 — / |
LT | | I
\ - (© |
|
o oll v
(Note 3) Y5 an -
Magnetic Ty °
Co%t?ctor Hmuﬁﬁ o) CN3 % @ % Junction terminal
block
Note 1
( oer) H- Power factor °
! | improving DC To safety relay or
“HI - reactor %E[Z@_ MR-J3-D05 safety
(FR-HEL-H) L logic unit
Line noise filter ) | —Ps cN1A g0 Servo system controller
(FR-BSFO01) (7 or previous servo
J & A 0 amplifier CN1B
T P4
cN1BHO Next servo amplifier
CN1A or cap
0
L = W CN2L (Note 4)
[ —— L ICN4 Battery
\_L21 \
\ — Y U
\ L3 L11 T
\ L2 .
. m|
= —=TnI

Note 1.

Ell

1M
)

&)

u

s

Regenerative

option

When not using the power factor improving DC reactor, short P3 and P4.
2. Refer to section 1.3 for the power supply specification.
3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop

deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn

off the magnetic contactor.
. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector. When using MR-J4-_B4-

Servo motor

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

RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.

Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(d) MR-J4-700B4(-RJ)

l Personal :
I computer !
! MR Configurator2  F—— |
RST CN5 | |
(Note 2) [ !
Power supply Az : @ :
L& | :
Molded-case ‘n ! |
circuit breaker | &4 (L ____TZ__;
(MCCB) %
\\ o
N M CN3 Junction terminal
@ @ @ block
nnnnntnnn [e)
Magnetic 7 To safety relay or
contactor '.';,",':','EI; o —||| o8 Em_ MR-J3-D05 safety
(MC) linigy | nn % logic unit
Note 1 s H = 0 Servo system controller
( ,) - U CN1A or previous servo
) [] P 0 amplifier CN1B
Line noise filter cN1BH O Next servo amplifier
(FR-BLF)QF,%- CN1A or cap
ok 0
2 J cN2
[ L21 = '
11 ) (=3 7 1ON2L (Note 4)
Power factor™ U (@)t
improving DC L — [CN4 Battery
reactor - ‘
FR-HEL-H)
P3
P4
\__ L3
—_2
L1

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. Refer to section 1.3 for the power supply specification.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector. When using MR-J4-_B4-
RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(€) MR-J4-11K4B(-RJ)/MR-J4-15K4B(-RJ)

l Personal :
I computer !
I MR Configurator2 ~ |
RST CN5 | !
| |
(Note 2) |_ ! !
Power supply f ™ : @ !
—— | |
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circuitbreaker L4 |\ T
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\\ °
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~— :[FEE |D| @ block
= o

(Note 3) V5 L@J @[
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Magnetic %ﬂ@_ MR-J3-D05 safety
((:’\cl)lr(mzt?ctor l'l:'u'ﬁ'.'ﬂ H H logic unit
) 0 Servo system controller
(Note 12 . CN1A or previous servo
! ! e 0 amplifier CN1B
Line noise filter cN1BHO Next servo amplifier
(FR—BLF)QF' 0 CN1A or cap
:‘g CN2 =7
U [ml
\ L21 } (E3<g7——1CN2L (Note 4)
1 NN gyeies—
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L3 I
; I
\ tf ﬂ{n\m]u!gww\v W )
Eﬁkﬂ‘ oloo]eele
S 8 Beo YV W
@[ @[S
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ronciord D A EARS
(FR-HEL-H)
P3 \%
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P+ C
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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. Refer to section 1.3 for the power supply specification.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector. When using MR-J4-_B4-
RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(f) MR-J4-22K4B(-RJ)

fffffffffffffffffffffff

Personal
computer

(Note 2)
Power supply

o
CN3 |D| Junction terminal
block
(o)
I

= = CN8 To safety relay or
O j ® j ‘@\@) ko L [r[ [/ MR-J3-DOS5 safety

logic unit

Molded-case
circuit breaker

(MCCB)

(Note 3) XI§ HH

nnn CcN1A 0O Servo system controller
Magnetic (i H en @_ﬂ or previous servo
contactor = 0 amplifier CN1B

(MC) I
- E cN1BHO Next servo amplifier
! &) CN1A or cap

CN2
Line noise filter J
(FR-BLF)
Qﬁ —— CN2L (Note 4)

=" |CN4

Battery

L21
L L11

L
1} A =
ihelesae
i M
=
Power factor lEile
improving DC U1 | I@ EI@ Blﬂ
reactor
(FR-HEL-H)
P3 l
P4 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. Refer to section 1.3 for the power supply specification.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B4-RJ servo amplifier. MR-J4-_B4 servo amplifier does not have CN2L connector. When using MR-J4-_B4-
RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this connector.
Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class

The diagram is for MR-J4-20B1-RJ.

R T
(Note 2) | |
&

Power supply

Molded-case

circuit breaker IZH

(MCCB) "l"ﬁ
(Note 3) -
Magnetic

contactor  [o
(MC) ]
Power factor
improving AC
reactor
(FR-HAL)

Line noise
filter
(FR-BSF01)

[n]

I
i

z

***********************

(Note 1)

(NOt CN3

. P+
Regenerative O
option o

C

L11

S

Personal
computer

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

Junction terminal
block

To safety relay or MR-J3-D05

safety logic unit

N2 < |C

CN2L (Note 4)

CN4

L21

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

2. For power supply specifications, refer to section 1.3.

3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn
off the magnetic contactor.

4. This is for MR-J4-_B1-RJ servo amplifier. MR-J4-_B1 servo amplifier does not have CN2L connector. Refer to Table 1.1 and
Linear Encoder Instruction Manual for the compatible external encoders.
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1. FUNCTIONS AND CONFIGURATION
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2. INSTALLATION

2. INSTALLATION

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

/NCAUTION

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

@ Install the equipment on incombustible material. Installing it 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 an adequate protection to prevent screws and other conductive matter, oil
and other combustible matter from entering the servo amplifier.

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

@®Do not drop or strike the servo amplifier. Isolate it from all impact loads.

@Do not install or operate the servo amplifier which have been damaged or have
any parts missing.

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

@®When handling the servo amplifier, be careful about the edged parts such as
corners of the servo amplifier.

@ The servo amplifier must be installed in the 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/600 W or
lower 200 V class servo amplifier, 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 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/ 7

40 mm or more

Wiring allowance
80 mm or more

Servo amplifier

10 mm . % 10 mm
or more =y @ or more

(Note 2) - ]
== D =
ik=E ﬁ
Dol
@o oo
| ==
[ue

Top

ggad
)i Sk

|u}
=]
5
00 an 1001 n\
1
—/—>
———>
———>
———>
=i
I loLT
[ o

i
I
I

© oo &

ﬂ 0 Bottom

7 Z

Note 1. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.
2. For the MR-J4-500B(-RJ), the clearance between the left side and wall will be 25 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
% 7
A
100 mm or more 100 mm or more
10 mm or more
(Note 2) 1 mm 1 mm
"‘—“7 v

30 mm 30 mm %30 mm 1o
or more or more or more

i

=

© o

:EEI Bottom

SLE

Hd} SE
?,80'&"} )or more 40 mm or more
A 4
Leaving clearance Mounting closely

Note 1. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.
2. When you install the MR-J4-500B(-RJ) on the right side, the clearance between the left side and wall will be 25 mm or more.

(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.



2. INSTALLATION

(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 sheath 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 bending radius should be made as large
as possible. Refer to section 10.4 for the bending life.

2.4 SSCNET Il cable laying

SSCNET lll cable is made from optical fiber. If optical fiber is added a power such as a major shock, lateral
pressure, haul, sudden bending or twist, its inside distorts or breaks, and optical transmission will not be
available. Especially, as optical fiber for MR-J3BUS _M/MR-J3BUS_M-A is made of synthetic resin, it melts
down if being left near the fire or high temperature. Therefore, do not make it touched the part, which can
become hot, such as heat sink or regenerative option of servo amplifier.

Read described item of this section carefully and handle it with caution.

(1) Minimum bend radius
Make sure to lay the cable with greater radius than the minimum bend radius. Do not press the cable to
edges of equipment or others. For SSCNET Il cable, the appropriate length should be selected with due
consideration for the dimensions and arrangement of servo amplifier. When closing the door of cabinet,
pay careful attention for avoiding the case that SSCNET Il cable is hold down by the door and the cable
bend becomes smaller than the minimum bend radius. For the minimum bend radius, refer to section
11.1.3.

(2) Prohibition of vinyl tape use
Migrating plasticizer is used for vinyl tape. Keep the MR-J3BUS_M, and MR-J3BUS_M-A cables away
from vinyl tape because the optical characteristic may be affected.

. SSCNET Ill cable Cord Cable
-% < MR-J3BUS_M A
0o MR-J3BUS_M-A A A
o MR-J3BUS_M-B @) @)
A: Phthalate ester plasticizer such as DBP and DOP
Optical cord Cable may affect optical characteristic of cable.
O: Cord and cable are not basically affected by
plasticizer.
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©)

(®)

Precautions for migrating plasticizer added materials

Generally, soft polyvinyl chloride (PVC), polyethylene resin (PE) and fluorine resin contain non-migrating
plasticizer and they do not affect the optical characteristic of SSCNET lll cable. However, some wire
sheaths and cable ties, which contain migrating plasticizer (phthalate ester), may affect MR-J3BUS_M
and MR-J3BUS_M-A cables (plastic).

In addition, MR-J3BUS_M-B cable (silica glass) is not affected by plasticizer.

A chemical substance may affect its optical characteristic. Therefore, previously check that the cable is
not affected by the environment.

Bundle fixing

Fix the cable at the closest part to the connector with bundle material in order to prevent SSCNET Il
cable from putting its own weight on CN1A/CN1B connector of servo amplifier. Optical cord should be
given loose slack to avoid from becoming smaller than the minimum bend radius, and it should not be
twisted.

When bundling the cable, fix and hold it in position by using cushioning such as sponge or rubber which
does not contain migratable plasticizers.

If adhesive tape for bundling the cable is used, fire resistant acetate cloth adhesive tape 570F (Teraoka
Seisakusho Co., Ltd) is recommended.

Z Connector
729
Optical cord
Loose slack
Bundle material i| Cable
Recommended product: NK clamp SP type o
(NIX, INC)

Tension

If tension is added on optical cable, the increase of transmission loss occurs because of external force
which concentrates on the fixing part of optical fiber or the connecting part of optical connector. Doing so
may cause the breakage of the optical fiber or damage of the optical connector. For cable laying, handle
without putting forced tension. For the tension strength, refer to section 11.1.3.

Lateral pressure

If lateral pressure is added on optical cable, the optical cable itself distorts, internal optical fiber gets
stressed, and then transmission loss will increase. Doing so may cause the breakage of the optical
cable. As the same condition also occurs at cable laying, do not tighten up optical cable with a thing
such as nylon band (TY-RAP).

Do not trample it down or tuck it down with the door of cabinet or others.
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(7) Twisting
If optical fiber is twisted, it will become the same stress added condition as when local lateral pressure or
bend is added. Consequently, transmission loss increases, and the breakage of optical fiber may occur.

(8) Disposal
When incinerating optical cable (cord) used for SSCNET IIl, hydrogen fluoride gas or hydrogen chloride
gas which is corrosive and harmful may be generated. For disposal of optical fiber, request for
specialized industrial waste disposal services who has incineration facility for disposing hydrogen
fluoride gas or hydrogen chloride gas.

2.5 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 ampilifier.

@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 ampilifier.
(4) Check that the wires are not coming out from the connector.
(5) Check for dust accumulation on the servo amplifier.

(6) Check for unusual noise generated from the servo amplifier.
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2.6 Parts having service lives

Service lives of the following parts are listed below. However, the service lives vary depending on operation
and environment. If any fault is found in the parts, they must be replaced immediately regardless of their
service lives. 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 1), and controller forced stop times: 100,000

Relay .

times

Number of on and off for STO: 1,000,000 times
Cooling fan 10,000 hours to 30,000 hours (2 years to 3 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 normal air-conditioned environment (40 'C
surrounding air temperature 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 1) 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.



2. INSTALLATION

MEMO




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 | NG @ 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
NI
[zl
0 Control output N 0 Control output
signal signal R
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.
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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

/NCAUTION 0

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

POINT
@®\When you use a linear servo motor, replace the following left words to the right
words.
Load to motor inertia ratio — Load mass
Torque — Thrust
(Servo motor) speed — (Linear servo motor) speed
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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.

@Use ALM (Malfunction) to switch main circuit power supply off. Not doing so may
cause a fire when a regenerative transistor malfunctions or the like may overheat
the regenerative resistor.

ACAUTlON @ Check the servo amplifier model, and then input proper voltage to the servo
amplifier power supply. If input voltage exceeds the upper limit, the servo amplifier
will break down.

@ The servo amplifier has a built-in surge absorber (varistor) to reduce noise and to
suppress lightning surge. The varistor can break down due to its aged
deterioration. To prevent a fire, use a molded-case circuit breaker or fuse for input
power supply.

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

POINT

@Even if alarm has occurred, do not switch off the control circuit power supply.
When the control circuit power supply has been switched off, optical module
does not operate, and optical transmission of SSCNET IlI/H communication is
interrupted. Therefore, the next axis servo amplifier displays "AA" at the indicator
and turns into base circuit shut-off. The servo motor stops with starting dynamic
brake.

@EM2 has the same function as EM1 in the torque control mode.

@ 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-J3 Series Servo Amplifier's.
When using MR-J4 as a replacement for MR-J3, be careful not to connect the
power to L2.

Configure the wiring so that the main circuit power supply is shut off and the servo-on command turned off
after deceleration to a stop due to an alarm occurring, an enabled servo forced stop, or an enabled controller
forced stop. A molded-case circuit breaker (MCCB) must be used with the input cables of the main circuit
power supply.
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3.1.1 200 V class

(1) For 3-phase 200 V AC to 240 V AC power supply of MR-J4-10B(-RJ) to MR-J4-350B(-RJ)

(Note 4)
Malfunction
OFF
RA1 SN ON [
© = & =
[ SK |
EMG stop switch
H { Servo amplifier Servo motor
MCCB CNP1
511 (Note 11)
3-phase = ( | CNP3|  (Note 6)
200 VAC to ‘ L2 ! | w u
| I ‘ | Motor
240V AC L L I L3 | | vV o \
O N- i P W | w
e P3 N S
(Note 10)! |
1 P4
_|CNP2, ©
P+ &)
| L
|
: (Note 11) (Note 3)
| CN2 Encoder Encoder
QL1 cable C
|
L21 |
(Note 8)
Main circuit power supply CN3 CN3 | 24 V DC (Note 12)
(Note 5) Forced stop 2 ,— T EM2 bocom 1
:I DICOM ALM D Malfunction (Note 4) » (Note 5)
24V DC (Note 12) 5
(Note 9) CN8
Short-circuit connector C:I
(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.

. 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)".

. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the

magnetic contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source /O interface, refer to section 3.8.3.

6. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

1.
12.

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

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

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

amplifier.

. When not using the STO function, 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.

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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(2) For 1-phase 200 V AC to 240 V AC power supply of MR-J4-10B(-RJ) to MR-J4-70B(-RJ)

1-phase
200 VAC
240V AC

(Note

Note 1.

(o]

1.
12.

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-J3 Series Servo Amplifier's.
When using MR-J4 as a replacement for MR-J3, be careful not to connect the

power to L2.
(Note 4)
Malfunction
OFF
RA1 o ON
o = &
EMG stop switch M
H Servo amplifier Servo motor
MCCB JONPL e 1)
ote
to /:/ f | CNP3 | (Note 6)
S QL2 } U e U_NWMotor
OL3 | Vo \Y
|
ON- LW o w
- P3| R e
(Note 10)! ‘
- QP4
enpe, o
P+
l ]
| =
' (Note 11) (Note 3)
! CN2 Encoder Encoder
O
L1t cable
L21
(Note 8) el il
Main circuit power supply CN3
/—\':‘% EM2 CN3| 24 V DC (Note 12)
5) Forced stop 2 N oo ocom |
II I
24V DC (Note 12) CN8 ALM D Malfunction (Note 4) ~ (Note 5)
(Note 9) I ~
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)".

. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the

magnetic contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.

. 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. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

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

. When not using the STO function, 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 wrong axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.

The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However,
they can be configured by one.



3. SIGNALS AND WIRING

(3) MR-J4-500B(-RJ)

(Note 4)
Malfunction
OFF
RA1 o — ON
®r o L (]
> Me

EMG stop switch

Servo amplifier Servo motor
wees ||

3-phase /\/ L (Note 1U1) (Note 6) 0

|
ZiHH: . — p
X L3 \ \Y
_ N- w w
(Note 10)! | S
L11
L21 @]
o —
P3 =
P4 (Note 11) (Note 3)
CN2 Encoder Encoder
P+ cable
c HH)
D
(Note 8)
Main circuit power supply CN3 CN3 |24V DC (INote 12)
M. ]
(Note 5) Forced stop 2 ,_ .IJ_ EM2 Poee ) ] )
1 DICOM ALM » ] Malfunction (Note 4) » (Note 5)
24 V DC (Note 12) 5
(Note 9) CN8
Short-circuit connector = C:I
(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.

2. Always connect between P+ and D terminals. (factory-wired) When using the regenerative option, refer to section 11.2.

3. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction
Manual (Vol. 3)".

4. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side.

5. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.

6. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

7. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is
not required, slow the time to turn off the magnetic contactor.

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

9. When not using the STO function, attach the short-circuit connector came with a servo amplifier.

10. 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.)

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

12. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However,

they can be configured by one.
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(4) MR-J4-700B(-RJ)

(Note 4)
Malfunction
RAT 4 SFF ON "

o v &l

EMG stop switch

U MC Servo amplifier Servo motor
mcce (Note 7) L1
3-phase = [ L - (Note 11) (Note 6)
200 V AC to ‘ ! L2 Builtin U
240V AG [ L f E [ regeneratlve otor
X - ‘ resistor \Y
W W
(Note 10) | )
&)
&)
N- (Note 11) (Note 3)
CN2 Encoder Encoder
P3 cable
(Note 1)
P4
(Note 8)
Main circuit power supply CN3 CN3| 24 V DC (Note 12)
EM2 DOCOM il
(Note 5) Forced stop 2 I ! ] .
1 DICOM ALM ] Malfunction (Note 4)
24V DC (Note 12) B
(Note 9) CN8
Short-circuit connector :I
(Packed with the servo amplifier)

(Note 5)

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.
2. When using the regenerative option, refer to section 11.2.

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

Manual (Vol. 3)".

4. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the

magnetic contactor after detection of alarm occurrence on the controller side.
5. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

[«

7. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is

not required, slow the time to turn off the magnetic contactor.

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

amplifier.
9. When not using the STO function, attach the short-circuit connector came with a servo amplifier.

10. 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.)

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

12. 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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(5) MR-J4-11KB(-RJ)/MR-J4-15KB(-RJ)/MR-J4-22KB(-RJ)

(Note 4)
Malfunction
O oo
‘ T - v
®$ L e [HJ (Note 14)
EMG stop switch Cooling fan

power supply

Servo amplifier External Servo motor
MCCB dynamic ~
brake (optional)
3-phase S L1 (Note 11) T L N
200 V AC to ) L2 U u
240 V AC } [ Motor
X - L3 v v \—\—\ MCCB
P+ W Note 6) w
(Note 10)! c =
L11 =)
L21 o~y
N- (Note 11) (Note 3)
CN2 Encoder Encoder
P3 |: cable
P4 :| |::| C
BU
@
O
Cooling fan (Note 13)
(Note 8)
Main circuit power supply | CN3 CN3| 24V DC (Note 12)
‘ EM2 pocon i}
(Note 5) Forced stop 2 0 ! ] .
1 DICOM ALM Ml Malfunction (Note 4) - (Note 5)
24V DC (Note 12) ’_9_
(Note 9) CN8
Short-circuit connector C:I
(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.

2. When using the regenerative option, refer to section 11.2.

3. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction Manual
(Vol. 3)".

4. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the magnetic
contactor after detection of alarm occurrence on the controller side.

5. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.

6. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

7. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

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

9. When not using the STO function, attach the short-circuit connector came with a servo amplifier.

10. 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.)

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

12. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.

13. For the servo motor with a cooling fan.

14. For the cooling fan power supply, refer to "Servo Motor Instruction Manual (Vol. 3)".
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3.1.2400 V class

(1) MR-J4-60B4(-RJ) to MR-J4-350B4(-RJ)

Note 1.

11.
12.
13.

(Note 4)
Malfunction
OFF
RA1 o e ON
@g = o
Emergency stop switch Me
(Note 12)
Step-down o
transformer Servo amplifier Servo motor
Il [ ONPL - (Note 11)
MCCB PN- CNP3|_ (Note 6)
3-phase = [ | ! | YN Motor
380 V AC to ! L2 LV oo Y,
480 V AC ! f ! | ‘
X_— > L3 : ;W o W
- P3| T )
(Note 10) ! |
1 O P4
|enez, ©
P+ @
|
| —
. (Note 11)
: CN2 (Note 3) Encoder
QL1111 Encoder cable
|
L21 | C
(Note 8)
Main circuit power supply CN3 CN3 24V DC (Note 13)
(Note 5) Forced stop 2 ,— I EM2 pOCOM II (Note 4)
: I DICOM ALM D Malfunction [ (Note 5)
24V DC (Note 13) I
(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)".

. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the

magnetic contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. 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. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

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

amplifier.

. When not using the STO function, 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 for different axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.

Stepdown transformer is required when the coil voltage of the magnetic contactor is 200 V class.

The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However,
they can be configured by one.



3. SIGNALS AND WIRING

(2) MR-J4-500B4(-RJ)/MR-J4-700B4(-RJ)

(Note 4)
Malfunction OFF

RA1 R _ ON "
o = g
(Note 12) Emergency stop switch

Step-down L)

[5]

transformer Servo amplifier Servo motor
(Note 7)
MCCB I:I MC
3-phase el (L = L1 _(Note 1) | (Note 6)
380 VAC to ! =3 Built-in. U U
480 V AC ‘ L f I: ! regenerative Motor
/‘/ resistor v \V;
W W
(Note 10)1 | e
&)
&)
N- (Note 11)
CN2 (Note 3) Encoder
P3 Encoder cable
(Note 1)
P4
(Note 8)
Main circuit power supply CN3 CN3| 24V DC (Note 13)
(Note 5) Forced stop 2 ,—/—\'1; EM2 DOCOM II
II DICOM ALM B (Note 4) (Note 5)
24V DC (Note 13) : Malfunction
(Note 9) CN8
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.

2. When using the regenerative option, refer to section 11.2.

3. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor Instruction
Manual (Vol. 3)".

4. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side.

5. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.

6. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

7. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

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

9. When not using the STO function, attach the short-circuit connector came with a servo amplifier.

10. 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.)

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

12. Stepdown transformer is required when the coil voltage of the magnetic contactor is 200 V class.

13. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However,
they can be configured by one.
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(3) MR-J4-11KB4(-RJ) to MR-J4-22KB4(-RJ)

(Note 4)
Malfunction
OFF
e ON [o]
e 51 1]
(Note 12) Emergency stop switch
Step-down
transformer Servo amplifier dyngﬁ?érﬁ—gke Servo motor
MCCB 20 tional
L1 ote 16
3-phase /‘/ (Note 11) T L L
380 VAC to | L2 U ]
480 V AC i ( Motor
X~ L3 Vv v
P+ W w
. (Note 6) )
C
(Note 10) | + Regenerative
resistor
L11 &)
L21 S
N. (Note 11)
CN2 (Note 3) Encoder
Encoder cable
P3
P4
BU
e
Cooling fan
(Note 8)
Main circuit power supply CN3 CN3 24V DC (Note 15)
(Note 5) Forced stop 2 ,— T tEM2 bocom d
il DICOM ALM D (Note 4) (Note 5)
24V DC (Note 15) = Malfunction
(Note 9) CN8

Short-circuit connector

(Packed with the servo ampilifier)

]

(Note 14)
Cooling fan
power supply

)
e

MCCB

/

(Note 13)

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

11.
12.
13.
14.
15.

16.

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)".

Instruction Manual.

. 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

. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the magnetic
contactor after detection of alarm occurrence on the controller side.
. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3 in MR-J4-_B(-RJ) Servo Amplifier

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may
cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not

required, slow the time to turn off the magnetic contactor.
. Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo

amplifier.

section 11.10.)

. When not using the STO function, 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

Connecting a servo motor for different axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
Stepdown transformer is required for coil voltage of magnetic contactor more than 200 V class servo amplifiers.

For the servo motor with a cooling fan.

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

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 an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the
safety in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to chapter 8.
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3.1.3100

1-phase
100 V AC
120 V AC

(Note

Note 1.

V class
(Note 4)
Malfunction
OFF
RA1 T _ ON
®: w o
MC
SK
EMG stop switch SK]
H { MC Servo amplifier Servo motor
MCCB CNP1
g Note?) - L50°%  (Note 11)
to ‘ [ 3 CNP3|_ (Note 6)
! ¢ I @ Unassigned | u ; u Motor
—oL2 | Voo v
CON- LW o W
| ! A
e @ Unassigned &)
(Note 10)! ‘
1 @ Unassigned
w2, ©
P+ @
|
o C ! =
|
S (Note 11) (Note 3)
| CN2 Encoder Encoder
OL11 | cable
|
L21 ! C
(Note 8)
Main circuit power supply CN3 CN3| 24 V DC (Note 12)
5) Forced stop 2 ,—/—\'% EM2 pocoM iI
:I DICOM ALM * D Malfunction (Note 4) ~ (Note 5)
24V DC (Note 12) S
(Note 9) CN8
Short-circuit connector C:I
(Packed with the servo amplifier)

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)".

. If disabling ALM (Malfunction) output with the parameter, configure up the power supply circuit which switches off the

magnetic contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.

6. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

11.
12.

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

contacts) of 80 ms or less. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that
may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not
required, slow the time to turn off the magnetic contactor.

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

amplifier.

. When not using the STO function, 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.

The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However,
they can be configured by one.
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3. SIGNALS AND WIRING

3.2 1/0 signal connection example

POINT

@EM2 has the same function as EM1 in the torque control mode.

3.2.1 For sink 1/O interface

Servo amplifier

CN8
(Note 16)
Short-circuit connector
(Packed with the servo amplifier)
(Note 12) 10 m or less
10 m or less CN3 24 V DC (Note 10)
(Note 16) |t 12) 3 P MNote 2) (Nots 17)
(Note 3, 4) ain cirouit power supply | CN3 13 |[MBR ¢ Electromagnetic brake interlock
Forced stop 2 3~ TEm2| 20 O,
fLs s R 9 |INP ) In-position (Note 13)
(Note 14)< RLS T~ DI2 | 12 15 |ALM Malfunction (Note 11)
DOG DI3 | 19 ”
II * picom| 5 6 | LA “+—=—~+» Encoder A-phase pulse
(Note 10) 24 V DC oicom | 10 16 |LAR ‘ : (differential line driver)
| |
Personal 7 | LB ‘ : ‘ Encoder B-phase pulse
(Note 5) computer USB cable 17 |[LBR ! : ! (differential line driver)
MR Configurator2 - MR"J%J%EE)BBM 8 | LZ } } Encoder Z-phase pulse
p :| N5 18 |LZR :E::l:z::: (differential line driver)
| |
@ + 11 | LG ———> Control common

4 |MO1 Analog monitor 1
1 | LG DCx10V
14 |MO2 Analog monitor 2
DC+10V
Plate| SD
Servo system
controller (Note 6) 2morless Servo amplifier
SSCNET Il cable (Note 7)
(option)
:|CN1A CN1B|: :|CN1A
&)

:|CN1B

The last servo amplifier (Note 8)

(Note 7)
(Note 6) :| CN1A
SSCNET llI cable
option
Cap

3- 13



3. SIGNALS AND WIRING

Note 1.

(20N B V)

1.
12.
13.
14.

15.

16.
17.

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 EM2 (Forced stop 2) and other protective circuits.

. If the controller does not have forced stop function, always install the forced stop 2 switch (normally closed contact).
. When starting operation, always turn on EM2 (Forced stop 2). (Normally closed contact)

. Use SW1DNC-MRC2-J. (Refer to section 11.7.)

. Use SSCNET lll cables listed in the following table.

Cable Cable model Cable length
Stapdard cord inside MR-J3BUS M 015mto3 m
cabinet -

Standard cable MR-J3BUS_M-A 5mto 20 m
outside cabinet -
Long-distance cable MR-J3BUS_M-B 30mto50m

. The wiring after the second servo amplifier is omitted.
. Up to 64 axes of servo amplifiers can be connected. The number of connectable axes depends on the controller you use.

Refer to section 4.3.1 for setting of axis selection.

. Make sure to cap the unused CN1B connector.
. Supply 24 V DC £ 10% for interfaces from outside. Set the total current capacity to 300 mA. 300 mA is the value applicable

when all I/0 signals are used. The current capacity can be decreased by reducing the number of I/O points. Refer to section
3.8.2 (1) that gives the current value necessary for the interface. 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.

ALM (Malfunction) turns on in normal alarm-free condition. (Normally closed contact)

The pins with the same signal name are connected in the servo amplifier.

You can change devices of these pins with [Pr. PD07], [Pr. PD08], and [Pr. PD09].

Devices can be assigned for these signals with controller setting. For devices that can be assigned, refer to the controller
instruction manual. The following devices can be assigned for Q172DSCPU, Q173DSCPU, and QD77MS_.

FLS: Upper stroke limit

RLS: Lower stroke limit

DOG: Proximity dog

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

When not using the STO function, attach the short-circuit connector came with a servo amplifier.

When you use a linear servo motor or direct drive motor, use MBR (Electromagnetic brake interlock) for an external brake
mechanism.

3- 14
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3.2.2 For source |/O interface

POINT

@For notes, refer to section 3.2.1.

Servo amplifier

CN8
(Note 16)
Short-circuit connector
(Packed with the servo
amplifier) (Note 12) 10 mor less
10 mor less CN3 24V DC (Note 10)
(Note 15) o |(ote12) 3 [pocom — | note 2)
§:Noteé3, f['r) ) ain circuit power supply CN3 13 |MBR ? I Electromagnetic brake interlock
orced stop _——IT— EM2 | 20 —iq
FLS — . 9 |INP [ 4 In-position (Note 13)
(Note 14) < RLS T~ DI2 | 12 15 |ALM Malfunction (Note 11)
DOG DI3 | 19 )
: DICOM | 5 6 | LA e Encoder A-phase pulse
(Note 10) 24 V DC ol 10 16 TLAR —L. i (differential line driver)
|
7 LB ‘ : ‘ : Encoder B-phase pulse
17 [LBR ! (differential line driver)
| |
Personal 8 LZ :Ei: Encoder Z-phase pulse
(Note 5) computer USB cable 18 |LzZR ; ; differential line driver)
MR Configurator2 MR-J3USBCBL3M [ [
| (option) 11 | LG Control common
H] CN5
I 4 |MO1=—7— Analog monitor 1
1 | LG
14 |MO2 Analog monitor 2
Plate| SD
Servo system
controller (Note 6) 2morless Servo amplifier
SSCNET Il cable (Note 7)
(option)
CN1A CN1B CN1A
[=Xe
CN1B
The last servo amplifier (Note 8)
(Note 7)
(Note 6) :| CN1A
SSCNET Il cable
(option) (Note 9)
Cap CN1B
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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
(application)

Description

L1/L2/L3

Main circuit power
supply

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

Power

MR-J4-10B
(-RJ) to
MR-J4-70B
(-RJ)

MR-J4-100B
(-RJ) to
MR-J4-22KB
(-RJ)

MR-J4-60B4
(-RJ) to
MR-J4-22KB4
(-RJ)

MR-J4-10B1 to
MR-J4-40B1

3-phase 200 V AC to

240 V AC, 50 Hz/60 Hz L1/L2/L3

1-phase 200 V AC to

240 V AC, 50 Hz/60 Hz L3

3-phase 380 V AC to

480 V AC, 50 Hz/60 Hz LiL213

1-phase 100 V AC to

120 V AC, 50 Hz/60 Hz L1L2

P3/P4

Power factor
improving DC reactor

When not using the power factor improving DC reactor, connect P3 and P4. (factory-wired)
When using the power factor improving DC reactor, disconnect P3 and P4, and connect the
power factor improving DC reactor to P3 and P4. Additionally, the power factor improving DC
reactor cannot be used for the 100 V class servo amplifiers.

Refer to section 11.11 for details.

P+/C/D

Regenerative option

(1) 200 V class/100 V class
1) MR-J4-500B(-RJ) or less and MR-J4-40B1(-RJ) 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(-RJ) to MR-J4-22KB(-RJ)
MR-J4-700B(-RJ) to MR-J4-22KB(-RJ) 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.
(2) 400 V class
1) MR-J4-350B4(-RJ) 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(-RJ) to MR-J4-22KB4(-RJ)
MR-J4-500B4(-RJ) to MR-J4-22KB4(-RJ) 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- 16




3. SIGNALS AND WIRING

Connection target

cabinet for grounding.

Symbol (application) Description
Supply the following power to L11 and L21.
ervo amplifier | MR-J4-10B(-RJ) to | MR-J4-60B4(-RJ) to MR-J4-10B1 to
Power MR-J4-22KB(-RJ) MR-J4-22KB4(-RJ) MR-J4-40B1
. 1-phase 200 V AC to
L11/L21 C°””°'Si'r‘“|“t power | 1540V AC, 50 Hz/60 Hz L1121
PRy T-phase 380 V AC to 21
480 V AC, 50 Hz/60 Hz
1-phase 100 V AC to
120 V AC, 50 Hz/60 Hz L1121
Connect the servo amplifier power output (U, V, and W) to the servo motor power input (U, V,
Servo motor power . ) ) o
UnNIw outout and W) directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a
P malfunction.
Power regeneration | This terminal is used for a power regeneration converter, power regeneration common
converter converter and brake unit.
N- Power regeneration | Refer to section 11.3 to 11.5 for details.
common converter
Brake unit
@ Protective earth (PE) Connect it to the grounding terminal of the servo motor and to the protective earth (PE) of the

3.3.2 Power-on sequence

POINT

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

(1) Power-on procedure
1) Always wire the power supply as shown in above section 3.1 using the magnetic contactor with

2)

3)

3- 17

the main circuit power supply (L1/L2/L3). Configure up an external sequence to switch off the
magnetic contactor as soon as an alarm occurs.

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.

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.)




3. SIGNALS AND WIRING

(2) Timing chart

Servo-on command accepted

(Note 1) L
(3sto4 s)
Main circuit ON
Control circuit POWer supply - T }
|
ON I
Base circuit OFF | |
! 1,95 ms (Note 2 10mg | o 95 ms
Servo-on command ON l—T—_
(from controller) OFF 41

Note 1. This range will be "5 s to 6 s" for the linear servo system and fully closed loop system.
2. The time will be longer during the magnetic pole detection of a linear servo motor and direct drive motor.

3.3.3 Wiring CNP1, CNP2, and CNP3

POINT

connectors.

@For the wire sizes used for wiring, refer to section 11.9.
®MR-J4-500B(-RJ) or more and MR-J4-500B4(-RJ) or more do not have these

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

(1) Connector
(a) MR-J4-10B(-RJ) to MR-J4-100B(-RJ)

gooooo

N\
ooooo

CNP3

CNP1

CNP2
PERI\ Lo

Servo amplifier

cory
5 e s

Table 3.1 Connector and applicable wire

Connector Receptacle assembly Applicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGDK-H7.5
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 39 mm or shorter 9 J-FAT-OT JST
CNP3 03JFAT-SAXGDK-H7.5
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(b) MR-J4-200B(-RJ)/MR-J4-350B(-RJ)

)
ooooo oooooo

MR-J4-200B(-RJ)
Servo amplifier

B

]

|
|
1]

MR-J4-350B(-RJ)
Servo amplifier

CNP2 EE CNP3
CNP3 CNP2
- = B
El Eh-
=
Table 3.2 Connector and applicable wire
Connector Receptacle assembly Applicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGFK-XL
AWG 16 to 10 47 mm or shorter 11.5
CNP3 03JFAT-SAXGFK-XL J-FAT-OT-EXL JST
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 39 mm or shorter 9

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

(Note) =

|
|
—
[
[
|

g

«———=

|

Servo amplifier

CNP2
CNP3

v

5 e e

Note. A pin for preventing improper connection is inserted to N- of CNP1 connector.

Table 3.3 Connector and applicable wire

Connector Receptacle assembly Applicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGDK-HT10.5
CNP2 05JFAT-SAXGDK-HT7.5 AWG 16 to 14 3.9 mm or shorter 10 J-FAT-OT-XL JST
CNP3 03JFAT-SAXGDK-HT10.5
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(d) MR-J4-10B1(-RJ) to MR-J4-40B1(-RJ)

Servo amplifier

—
—
—
= j_ 0
= CNP1 |:|
= |
(= ,C:Niﬂ |:|
=]
CNP3 $|:| |:|
(]

Table 3.4 Connector and applicable wire

Applicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer

Connector Receptacle assembly

CNP1 06JFAT-SAXGDK-H7.5
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 39 mm or shorter 9 J-FAT-OT JST
CNP3 03JFAT-SAXGDK-H7.5

(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.
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You can also use a ferrule to connect with the connectors. The following shows references to select
ferrules according to wire sizes.

. . Ferrule model (Phoenix Contact) Crimping tool
Servo amplifier Wire size )
For one For two (Phoenix Contact)
MR-J4-10B(-RJ) to AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
MR-J4-100B(-RJ) [ AWG 14 AI2.5-10BU
MR-J4-200B(-RJ) ¢ AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
-J4- g (o}
MR-J4-350B(-RJ) AWG 14 Al2.5-10BU Al-TWIN2x2.5-10BU
AWG 12 Al4-10GY CRIMPFOX-ZA3
MR-J4-60B4(-RJ) to] AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
MR-J4-350B4(-RJ)|  AWG 14 Al2.5-10BU
MR-J4-10B1(-RJ) to| AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
MR-J4-40B1(-RJ) 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 cable
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(-RJ) and MR-J4-
350B(-RJ).
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3.4 Connectors and pin assignment

POINT

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

@For the STO /O signal connector (CN8), refer to chapter 13.

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

Ground plate

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

CN5(USB connector) CN3
Refer to section 11.7 /\
1 11
CN8 / ; 2 12
For the STO /O signal LG LG
connector, refer to section 13.2. DI1 3 DI2 13
4 DOCOM 14 MBR
T MO1{——{MO2[—
c 6 DICOM 16 ALM
N1A
(Note 2) CN2 Connector for SSCNET Ill LA 7R 37
cable for previous servo 8 18
6] N amplifier axis LB LBR
ﬂ CN1B LZ 5 LZR 5
MRR Connector for SSCNET Il
[ 9 | cable for next servo 10 | \p 120 | b1
amplifier axis
N T DICOM EM2
The frames of the CN2 and CN3 CN4 %
connectors are connected to the (Battery connector)
protective earth terminal in the Refer to section 11.8

servo amplifier. /

(Note1, 2) CN2L (Note 1, 2) CN2L
(for using serial encoder) (for using A/B/Z-phase pulse encoder)
S99 *
18 |\ [ 8]
MRRA

’

o) 3] e el (21 (B8] 7]

Note 1. The MR-J4-_B_ servo amplifiers have CN2L connectors. This CN2L is a connector of 3M.
When using any other connector, refer to each servo motor instruction manual.
2. Refer to table 1.1 for connections of external encoders.

3- 22



3. SIGNALS AND WIRING

3.5 Signal (device) explanations

For the I/O interfaces (symbols in I/0 division column in the table), refer to section 3.8.2.
The pin numbers in the connector pin No. column are those in the initial status.

3.5.1 Input device

Device Symbol Co_nneCtor Function and application ,'f?
pin No. division
Turn off EM2 (open between commons) to decelerate the servo motor to a stop
with commands.
Turn EM2 on (short between commons) in the forced stop state to reset that
state.
Set [Pr. PA04] to "2 1 _ _" to disable EM2.
The following shows the setting of [Pr. PAO4].
[Pr. PAO4] EM2/EM1 E?eceleratlon method
setting EM2 or EM1 is off Alarm occurred
MBR (Electromagnetic MBR (Electromagnetic
00 EM1 brake interlock) turns off | brake interlock) turns off
- without the forced stop without the forced stop
deceleration. deceleration.
Forced stop 2 EM2 CN3-20 MBR (Electromagnetic MBR (Electromagnetic DI-1
20 EM2 brake interlock) turns off | brake interlock) turns off
- after the forced stop after the forced stop
deceleration. deceleration.
. MBR (Electromagnetic
Not using :
brake interlock) turns off
01__ |EM2or .
without the forced stop
EM1 .
deceleration.
. MBR (Electromagnetic
Not using .
brake interlock) turns off
21 EM2 or
- after the forced stop
EM1 )
deceleration.
EM2 and EM1 are mutually exclusive.
EM2 has the same function as EM1 in the torque control mode.
When using EM1, set [Pr. PAO4] to "0 0 _ _" to enable EM1.
Turn EM1 off (open between commons) to bring the motor to an forced stop
state. The base circuit is shut off, the dynamic brake is operated and decelerate
Forced stop 1 EM1 (CN3-20) | the servo motor to a stop. DI-1
Turn EM1 on (short between commons) in the forced stop state to reset that
state.
Set [Pr. PA04] to "0 1 _ _" to disable EM1.
DI1 CN3-2 | Devices can be assigned for these signals with controller setting. For devices DI-1
DI2 CN3-12 that can be assigned, refer to the controller instruction manual. The following DI-1
- devices can be assigned for MR-J4 compatible controller (Q172DSCPU, _
DI3 CN3-19 | Q173DSCPU, and QD77MS_). DI-1
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3.5.2 Output device

(1) Output device pin
The following shows the output device pins and parameters for assigning devices.

Connector pin No. Parameter Initial device 1/O division
CN3-13 [Pr. PDO7] MBR
CN3-15 [Pr. PD09] ALM DO-1
CN3-9 [Pr. PDO08] INP

(2) Output device explanations

Device Symbol Function and application

Electromagnetic MBR | When using the device, set operation delay time of the electromagnetic brake in [Pr. PC02].

brake interlock When a servo-off status or alarm occurs, MBR will turn off.

Malfunction ALM When the protective circuit is activated to shut off the base circuit, ALM will turn off.

When an alarm does not occur, ALM will turn on after 2.5 s to 3.5 s after power-on.

In-position INP When the number of droop pulses is in the in-position range, INP will turn on. The in-position range
can be changed using [Pr. PA10]. When the in-position range is increased, INP may be on during
low-speed rotation.

The device cannot be used in the speed control mode, torque control mode, and for continuous
operation to torque control mode.

Dynamic brake DB When using the signal, enable it by the setting of [Pr. PD07] to [Pr. PD09].

interlock DB turns off when the dynamic brake needs to operate. When using the external dynamic brake on
the servo amplifier of 11 kW or more, this device is required. (Refer to section 11.17.)

For the servo amplifier of 7 kW or less, it is not necessary to use this device.

Ready RD Enabling servo-on to make the servo amplifier ready to operate will turn on RD.

Speed reached SA SA will turn off during servo-off. When the servo motor speed reaches the following range, SA will
turn on. Set speed * ((Set speed x 0.05) + 20) r/min
When the preset speed is 20 r/min or less, SA always turns on.

The device cannot be used in the position control mode and torque control mode.

Limiting speed VLC When the speed reaches the speed limit value in the torque control mode, VLC will turn on. When

the servo is off, TLC will be turned off.
The device cannot be used in the position control mode and speed control mode.
Zero speed detection ZSP ZSP turns on when the servo motor speed is zero speed (50r/min) or less. Zero speed can be

changed with [Pr. PCO07].

Forward OFF level
rotation 70 r/min 20 r/min
direction ?(;\lr}ﬁqvigl (Hysteresis width)
[Pr. PCO7]
Servo motor 0 r/min
speed
[Pr. PCO7]
Roverss | Ol fove
rotation 20 r/min
direction (7)0FrF/r|neme| (Hysteresis width)
ZSP ON
(Zero speed  OFF
detection)

ZSP will turn on when the servo motor is decelerated to 50 r/min (at 1)), and will turn off when the
servo motor is accelerated to 70 r/min again (at 2)).

ZSP will turn on when the servo motor is decelerated again to 50 r/min (at 3)), and will turn off
when the servo motor speed has reached -70 r/min (at 4)).

The range from the point when the servo motor speed has reached on level, and ZSP turns on, to
the point when it is accelerated again and has reached off level is called hysteresis width.
Hysteresis width is 20 r/min for this servo amplifier.

When you use a linear servo motor, [r/min] explained above will be [mm/s].
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Device Symbol Function and application

Limiting torque TLC When the torque reaches the torque limit value during torque generation, TLC will turn on. When
the servo is off, TLC will be turned off.

This device cannot be used in the torque control mode.

Warning WNG | When warning has occurred, WNG turns on. When a warning is not occurring, turning on the power
will turn off WNG after 2.5st0 3.5 s.

Battery warning BWNG | BWNG turns on when [AL. 92 Battery cable disconnection warning] or [AL. 9F Battery warning] has
occurred. When the battery warning is not occurring, turning on the power will turn off BWNG after
25st03.5s.

Variable gain CDPS [ CDPS will turn on during variable gain.

selection

Absolute position ABSV [ ABSV turns on when the absolute position is undetermined.

undetermined The device cannot be used in the speed control mode and torque control mode.

During tough drive MTTR | When a tough drive is enabled in [Pr. PA20], activating the instantaneous power failure tough drive
will turn on MTTR.

During fully closed CLDS | CLDS turns on during fully closed loop control.

loop control

3.5.3 Output signal
Signal name Symbol C;T;Ztor Function and application

Encoder A-phase LA CN3-6 | These devices output pulses of encoder output set in [Pr. PA15] and [Pr. PA16] in the

pulse (differential line LAR CN3-16 | differential line driver type.

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 (differential line LBR CN3-17 | The relation between rotation direction and phase difference of the A-phase and B-

driver) phase pulses can be changed with [Pr. PC03].

Output pulse specification, dividing ratio setting, and electronic gear setting can be
selected.

Encoder Z-phase LZ CN3-8 | The encoder zero-point signal is output in the differential line driver type. One pulse is

pulse (differential line LZR CN3-18 | output per servo motor revolution. This turns on when the zero-point position is

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. PC09] to between MO1 and LG in terms of

voltage.
Resolution: 10 bits or equivalent
Analog monitor 2 MO2 CN3-14 | This signal output the data set in [Pr. PC10] to between MO2 and LG in terms of
voltage.
Resolution: 10 bits or equivalent

3.5.4 Power supply

Signal name Symbol C;T;Ztor Function and application
Digital I/F power DICOM CN3-5 |Input24 V DC (24 V DC + 10% 300 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 EM2 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 Forced stop deceleration function

POINT

@®When alarms not related to the forced stop function occur, control of motor
deceleration can not be guaranteed. (Refer to section 8.1.)

@®When SSCNET IIl/H communication brake occurs, forced stop deceleration will
operate. (Refer to section 3.7.1 (3).)

@In the torque control mode, the forced stop deceleration function is not available.

3.6.1 Forced stop deceleration function

When EM2 is turned off, dynamic brake will start to stop the servo motor after forced stop deceleration.
During this sequence, the display shows [AL. E6 Servo forced stop warning].

During normal operation, do not use EM2 (Forced stop 2) to alternate stop and drive. The the servo amplifier
life may be shortened.

(1) Connection diagram

Servo amplifier

24V DC
i} DICOM

(Note)

Forced stop 2 11\ EM2

Note. This diagram is for sink I/O interface. For source 1/O interface, refer to section 3.8.3.

(2) Timing chart
When EM2 (Forced stop 2) turns off, the motor will decelerate according to [Pr. PC24 Forced stop
deceleration time constant]. Once the motor speed is below [Pr. PC0O7 Zero speed], base power is cut
and the dynamic brake activates.

ON
EM2 (Forced stop 2)
OFF (Enabled)

Dynamic brake
+

Ordinary Forced stop
operation deceleration “Electromagnetic brake
Rated Speed - ---= N T
| N
N
[l
l
Servo motor speed :
|
: Zero speed
! <=~ ([Pr. PCO7
Or/min  -—---- e sl e (L D
: Deceleration time!
——»
| |
| [Pr. PC24] :

the servo motor)

MBR ON

(Electromagnetic
brake interlock) OFF (Enabled)

|
|
|
l
Base circuit ON ]
Energy supply to
(Energy supply OFF |
|
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3.6.2 Base circuit shut-off delay time function

The base circuit shut-off delay time function is used to prevent vertical axis from dropping at a forced stop
(EM2 goes off), alarm occurrence, or SSCNET III/H communication brake due to delay time of the
electromagnetic brake. Set the time from MBR (Electromagnetic brake interlock) off to base circuit shut-off

with [Pr. PCO02].
(1) Timing chart

EM2 (Forced stop 2)

ON —I
OFF (Enabled)

Servo motor speed

0 r/min ;

|

l

Base circuit ON }

(Energy supply to |

the servo motor) OFF |
MBR ON

[Pr. PC02]! l

(Electromagnetic

brake interlock) OFF (Enabled)

(2) Adjustment

—

When EM2 (Forced stop 2) turns off or an
alarm occurs during driving, the servo
motor will decelerate based on the
deceleration time constant. MBR
(Electromagnetic brake interlock) will turn
off, and then after the delay time set in
[Pr. PC02], the servo amplifier will be
base circuit shut-off status.

While the servo motor is stopped, turn off EM2 (Forced stop 2), adjust the base circuit shut-off delay
time in [Pr. PC02], and set the value to approximately 1.5 times of the smallest delay time in which the

servo motor shaft does not freefall.
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3.6.3 Vertical axis freefall prevention function

The vertical axis freefall prevention function avoids machine damage by pulling up the shaft slightly like the
following case.
When the servo motor is used for operating vertical axis, the servo motor electromagnetic brake and the
base circuit shut-off delay time function avoid dropping axis at forced stop. However, the functions may not
avoid dropping axis a few ym due to the backlash of the servo motor electromagnetic brake.
The vertical axis freefall prevention function is enabled with the following conditions.

- Other than "0" is set to [Pr. PC31 Vertical axis freefall prevention compensation amount].

- EM2 (Forced stop 2) turned off, an alarm occurred, or SSCNET IlI/H communication brake occurred

while the servo motor speed is zero speed or less.
* The base circuit shut-off delay time function is enabled.

(1) Timing chart

ON
EM2 (Forced stop 2)

OFF (Enabled)

Position Travel distance e

|
|
|
e
|
|
|
|
|
|
|
|
|
|
|

Base circuit ON
(Energy supply to
the servo motor) OFF

t——»

MBR ON i Set the base circuit shut-off delay time. ([Pr. PC02])
(Electromagnetic I—\
OFF (Enabled)

brake interlock)

Actual operation of Disabled
electromagnetic \'|

brake Enabled

(2) Adjustment
* Set the freefall prevention compensation amount in [Pr. PC31].
* While the servo motor is stopped, turn off the EM2 (Forced stop 2). Adjust the base circuit shut-off
delay time in [Pr. PC02] in accordance with the travel distance ([Pr. PC31). Adjust it considering the
freefall prevention compensation amount by checking the servo motor speed, torque ripple, etc.

3.6.4 Residual risks of the forced stop function (EM2)
(1) The forced stop function is not available for alarms that activate the dynamic brake when the alarms

occur.

(2) When an alarm that activates the dynamic brake during forced stop deceleration occurs, the braking
distance until the servo motor stops will be longer than that of normal forced stop deceleration without
the dynamic brake.

(3) If STO is turned off during forced stop deceleration, [AL.63 STO timing error] will occur.
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3.7 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.

POINT
@ In the torque control mode, the forced stop deceleration function is not available.

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.

3.7.1 When you use the forced stop deceleration function

POINT
@To enable the function, set"2 ___ (initial value)" in [Pr. PA04].

(1) When the forced stop deceleration function is enabled

Alarm occurrence

L (Note)
Model speed command 0
and equal to or less than
zero speed

Servo motor speed

ON (no alarm)
ALM (Malfunction)

Ormin. - mmmes " Gortoiler command i ignored. |
| |
Base circuit ON } !
(Energy supply to |
the servo motor) OFF ! ‘
! I
S lifi ! 1
diiggyampl er No alarm X Alarm No. !
! I
|
MBR ON ! ‘
(Electromagnetic } |
brake interlock) OFF | ‘
! I
|

OFF (alarm)

Note. The model speed command is a speed command generated in the servo amplifier for forced stop deceleration
of the servo motor.
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(2) When the forced stop deceleration function is not enabled

Alarm occurrence

+

|
Servo motor speed :
|
|

Braking by the dynamic brake

Dynamic brake
+ Braking by the electromagnetic brake

Alarm No.

Operation delay time of the electromagnetic brake

Or/min - ------- - -
|
|
Base circuit ON ‘
(Energy supply to
the servo motor) OFF ‘
|
Servo amplifier :
display No alarm X
|
|
MBR ON
(Electromagnetic
brake interlock) OFF

<

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

]

(3) When SSCNET IlI/H communication brake occurs

The dynamic brake may operate depending on the communication shut-off status.

SSCNET IlI/H communication
has broken.

(Note)

Servo motor speed

Model speed command 0
and equal to or less than
zero speed

No alarm (d1 or E7)

AA

Or/mn --------
Base circuit ON
(Energy supply to
the servo motor) OFF
Servo amplifier
display
MBR ON
(Electromagnetic
brake interlock) OFF

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

Note. The model speed command is a speed command generated in the servo amplifier for forced stop deceleration

of the servo motor.

3.7.2 When you do not use the forced stop deceleration function

POINT

@To disable the function, set"0

_"in [Pr. PAO4].

The timing chart that shows the servo motor condition when an alarm or SSCNET IlI/H communication brake

occurs is the same as section 3.7.1 (2).
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3.8 Interfaces

3.8.1 Internal connection diagram

(Note 3)<

(Note 1)

POINT

@Refer to section 13.3.1 for the CN8 connector.

Forced stop 2

Servo amplifier

EM2

_

DI

DI2

_—DI3

DICOM
(Note 5)
24V DC “~ picom

usB

Note 5
CN3 Approximately CN3 (24 V D%
6.2 kO
20 N 3 |pocom f}
2 L ‘ 13 |MBR |1
| Note 3
12 1 oy R e T
pproximately |
19 19— ‘ 15 |Am |4 o] l
5
10
v
r— - Isolated s
CN3
6 LA ——
I HeoRl—
7 | LB ———| Differential line
Jé: 17 | LBR ——— > driver output
8 Lz (35 mA or less)
JC 18 | LZR ——
11| LG ——
CN3 Analog monitor
CN5 E fi E— 4 MOl |f————>
5 <
: < +10 vV DC
1 LG
Servo motor
CN2 ! 7Einic<7)&eir7 !
7 | MX ; !
8 [MXR ; !
3 | MR } !
4 |MRR ; !
- 2 | LG r—— |
S PE
[Ty @ |

S

(Note 4, 6) CN2L

External encoder

Y

I Encoder !

MX2 ; !

8 |Mxr2f—H % !
3 |MR2 ; !
4 |MRR2— !
2 | LG — )

Note 1. Signal can be assigned for these pins with the controller setting.

For contents of signals, refer to the instruction manual of the controller.

2. The signal cannot be used in the speed control mode and torque control mode.

3. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.

4. This is for MR-J4-_B_-RJ servo amplifier. MR-J4-_B_ servo amplifier does not have CN2L connector.

5. 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.

6. Refer to table 1.1 for connections of external encoders.
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3.8.2 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 3.8.3 for source input.

For transistor Servo amplifier

Approximately EM2,
5 mA «—— etc. ——
LT
Approximately |
Switch 6.2kQ QQZ’X
TR B
| | DICOM
g
Vees 1.0V 24V DC £ 10%
lceo =100 pA 300 mA

Digital output interface DO-1

This is a circuit of collector output terminal of the output transistor. When the output transistor is turned
on, collector terminal current will be applied for the output.

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 3.8.3 for source output.

Servo amplifier

If polarity of diode is
reversed, servo amplifier

ALM,

» E B e
zﬂ A

2— DOCOM

(Note) 24 V DC + 10%
300 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) Encoder output pulses DO-2 (differential line driver type)

(a) Interface

Maximum output current: 35 mA

Servo amplifier

LA
(LB, LZ)

Am26LS32 or equivalent

5

15OQ|:|

LAR
(LBR, LZR)

v

SD

(b) Output pulse

(4) Analog output

Servo amplifier

5

I I D

1
| I—
G0

(LB, LZ)
LAR

(LBR, LZR)

SD

Servo motor CCW rotation

A Y O

LAR —
LB

LBR

2|
—

400 ps or more

LZ

LZR

Servo amplifier

MO1
(MO2)

LG

o

N

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

High-speed photocoupler

Time cycle (T) is determined by the settings of
[Pr. PA15] and [Pr. PCO03].

Note. Output voltage range varies depending on the output contents.
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3.8.3 Source I/0O interfaces

In this servo amplifier, source type 1/O interfaces can be used.

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

Servo amplifier

For transistor

EM2,
— etc. ——
LT
Approximately [
TR Switch 2kQ @@’x
| I DICOM
« I
Approximately 24V DC + 10%
5mA 300 mA
Vees 1.0V
Iceo <100 A

(2) Digital output interface DO-1
This is a circuit of emitter output terminal of the output transistor. When the output transistor is turned on,
current will be applied from the output 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.

ALM, Load
. R
zq A |~
>~ pocom

(Note) 24 V DC + 10%
300 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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3.9 SSCNET Il cable connection

POINT

@®Do not look directly at the light generated from CN1A/CN1B connector of the
servo amplifier or the end of SSCNET Ill cable. The light can be a discomfort
when it enters the eye.

(1) SSCNET lll cable connection
For the CN1A connector, connect the SSCNET IIl cable connected to a controller in host side or a servo
amplifier of the previous axis. For CN1B connector, connect SSCNET Il cable connected to servo
amplifier of the next axis. For CN1B connector of the final axis, put a cap came with servo amplifier.

Controller

The first axis servo amplifier  The second axis servo amplifier The last axis servo amplifier

SSCNET IlI

D
0O
SSCNET IIl cable i
il {] CN1A
i

)

SSCNET Il O
1A %—-&{] CN1A

i

=N
;J@m — -

o ) CN1B o[ CN1B o) CN1B
] ] o]
e ) ol W) e U )

(2) How to connect/disconnect cable

(a) Connection

POINT

@CN1A and CN1B connector are capped to protect light device inside connector
from dust. For this reason, do not remove a cap until just before mounting
SSCNET Il cable. Then, when removing SSCNET Il cable, make sure to put a
cap.

@Keep the cap for CN1A/CN1B connector and the tube for protecting optical cord
end of SSCNET lll cable in a plastic bag with a zipper of SSCNET III cable to
prevent them from becoming dirty.

@ When asking repair of servo amplifier for some malfunctions, make sure to cap
CN1A and CN1B connector. When the connector is not put a cap, the light
device may be damaged at the transit. In this case, replacing and repairing the

light device is required.

1) For SSCNET lll cable in the shipping status, the tube for protect optical cord end is put on the
end of connector. Remove this tube.

2) Remove the CN1A and CN1B connector caps of the servo amplifier.
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3) With holding a tab of SSCNET lll cable connector, make sure to insert it into the CN1A and CN1B
connector of the servo amplifier until you hear the click. If the end face of optical cord tip is dirty,
optical transmission is interrupted and it may cause malfunctions. If it becomes dirty, wipe with a
bonded textile, etc. Do not use solvent such as alcohol.

Servo amplifier Servo amplifier

(b) Disconnection
With holding a tab of SSCNET lll cable connector, pull out the connector.
When pulling out the SSCNET Il cable from servo amplifier, be sure to put the cap on the connector
parts of servo amplifier to prevent it from becoming dirty. For SSCNET Il cable, attach the tube for
protection optical cord's end face on the end of connector.
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3.10 Servo motor with an electromagnetic brake

3.10.1 Safety precautions

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

Contacts must be opened when ALM (Malfunction) Contacts must be opened with the
or MBR (Electromagnetic brake interlock) turns off. EMG stop switch.

A CAU TI 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.

Servo motor

24V DC

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) MBR ALM Servo motor

24VDC RA1 (Malfaunction)(Note 1) B1

pOCOM il
)
MBR ! RAT 24 V DCJ[‘ %
B2

\4

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. PC02 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 3.10.2.
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3.10.2 Timing chart

(1) When you use the forced stop deceleration function

POINT

@To enable the function, set "2 (initial value)" in [Pr. PA04].

(a) 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. PCO2 Electromagnetic brake sequence output]

Coasting

Servo motor speed 0 r/min NJ
Approx. 95 ms D
[ e — |

ON I . |
Base circuit ! ! I
OFF :
«—Operation delay time of
{ 1 the electromagnetic brake

| Approx. 95 ms
-«

| I
| |
| |
| I
| |
| T
|
| |
|
MBR ON : 1
(Electromagnetic  (Note 1) | | ! ‘
brake interlock) OFF i [ | \ |
| I ! | I
! +
Servo-on command ON ‘ i } I ‘ |
(from controller) OFF | ! ! !
| | |
| |
Ready-on command ON J 1 ; | |
(from controller) OFF | | ‘ !
| ' (Note 3) } |
—
! L | |
: : | | |
| | |
Operation command ! Lo | |
(from controller) 0 r/min } T ;
| ! |
| |
Electromagnetic Release I
brake : 4“ ) ;
Activate T Release delay time and external relay, etc. (Note 2)

> lg

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Electromagnetic brake is released after delaying for the release delay time of electromagnetic brake and operation time of
external circuit relay. 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.
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(b) Forced stop 2 on/off

POINT
@In the torque control mode, the forced stop deceleration function is not available.

(Note 2)

Model speed command 0

and equal to or less than

zero speed
|

|
Servo motor speed l
|
|

0r/min  --------- TT T T T T T T 1= =
|
|
|
| |
Base circuit ON ! ‘
(Energy supply to \
the servo motor) OFF : |
|
ON ‘ :
EM2 (Forced stop 2) |
OFF \
|

MBR ON
(Electromagnetic  (Note 1)
brake interlock) OF

F

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. The model speed command is a speed command generated in the servo amplifier for forced stop
deceleration of the servo motor.

(c) Alarm occurrence
The operation status during an alarm is the same as section 3.7.

(d) Both main and control circuit power supplies off

Dynamic brake

Dynamic brake
/ + Electromagnetic brake
I

Servo motor speed Electromagnetic brake

|
0 r/min 1
|
.- ON |
Base circuit [ |
OFF : 7
|
|
MBR ; |
(Electromagnetic  (Note 2) | !
brake interlock) OFF | }

|
! —»———— Operation delay time of

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

Alarm

Main circuit
- .. power suppl
Control circuit P pply OFF

Note 1. Variable according to the operation status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(e) Main circuit power supply off during control circuit power supply on

POINT
@In the torque control mode, the forced stop deceleration function is not available.

Forced stop deceleration
Dynamic brake
Dynamic brake

The time until a voltage |

Servo motor speed drop is detected. ] ‘/+ Electromagnetic brake
R S aEm———
| »o*« | Electromagnetic brake
0 r/min L a
. Approx. 10 ms

Main circuit ON : :
power supply OFF (Note 2) } }
[} |
Base circuit ON b
(Energy supply to |
the servo motor) OFF | :
| |
MBR ‘ !
|

) ON
(Electromagnetic  (Note 1)
OFF

brake interlock) . Operation delay time of

‘ the electromagnetic brake

ALM (Malfunction) ON (no alarm) —‘
OFF (alarm)

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

(f) Ready-off command from controller

Dynamic brake

Dynamic brake
/+ Electromagnetic brake
I

Electromagnetic brake

A .10
Servo motor speed Approx. 10ms '

| |

0 r/min . 1

| |

. ON — 1

Base circuit |
OFF T

| |

MBR ! !
(Electromagnetic (Note)ON :
brake interlock) OFF :

|
ﬂ—*Operation delay time of

Ready-on command ON the electromagnetic brake
(from controller)

OFF

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(2) When you do not use the forced stop deceleration function

POINT

@To disable the function, set "0 _

_"in [Pr. PA04].

(a) Servo-on command (from controller) on/off
It is the same as (1) (a) in this section.

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

Servo motor speed

Dynamic brake
Dynamic brake .
+ Electromagnetic brake Electromagnetic brake

'e has released.

|

|
I

| 1\ Electromagnetic brake

| | /

0 r/min
o ON
Base circuit
OFF
MBR ON
(Electromagnetic (Note)
brake interlock) OFF

Forced stop command

(from controller) Disabled (ON)

or
EM1 (Forced stop 1) Enabled (OFF)

"Approx. 10 ms IApprox. 210 ms
L e
|

Operation delay time ]Approx. 210 ms
of the electromagnetic >

brake 1

Note. ON: Electromagnetic brake is not activated.

OFF: Electromagnetic brake is activated.

(c) Alarm occurrence

The operation status during an alarm is the same as section 3.7.

(d) Both main and control circuit power supplies off
It is the same as (1) (d) of this section.

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

Servo motor speed

0 r/min

ON
Base circuit

OFF
MBR ON
(Electromagnetic  (Note 2)
brake interlock) OFF
Alarm No alarm
[AL.10 Undervoltage] Alarm
Main circuit ON
power supply OFF

Dynamic brake

Dynamic brake
/ + Electromagnetic brake

Electromagnetic brake

Approx. 10 ms_ 1

—»——«—Qperation delay time of
L the electromagnetic brake

|

Note 1. Variable according to the operation status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(f) Ready-off command from controller
It is the same as (1) (f) in this section.

3.11 Grounding

@ Ground the servo amplifier and servo motor securely.
AWARN ING @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 the EMC Installation Guidelines (IB(NA)67310).

Cabinet
Servo amplifier Servo motor
MccB | MC |, _az
(Note) /‘/_ 2 / | [Encoder
Power ——X © /_ L2
supply ;///:< 5 /1/— L3 4
tt -
L21 U o—— —
V O —V
|l [
W= B
CN1A
R ] ©
o 1 1

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.

Servo system
controller

Outer
| Protective earth (PE) | box

Note. For the power supply specifications, refer to section 1.3.
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4. STARTUP

AWARN | NG @®Do not operate the switches with wet hands. Otherwise, it may cause an electric

shock.

/N\CAUTION

@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
while power is on or for some time after power-off. Take safety measures, e.g.
provide covers, to prevent accidental contact of hands and parts (cables, etc.)
with them.

@During operation, never touch the rotor of the servo motor. Otherwise, it may
cause injury.

POINT

@®\When you use a linear servo motor, replace the following left words to the right
words.

Load to motor inertia ratio — Load to motor mass ratio
Torque — Thrust
(Servo motor) speed — (Linear servo motor) speed
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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 |

.

Test operation of the servo motor
alone in test operation mode

Y

Test operation of the servo
motor alone by commands

v

Test operation with the servo
motor and machine connected

A

| 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 auxiliary axis number setting
switches (SW2-3 and SW2-4) and with the axis selection rotary switch
(SW1) match the control axis No. set with the servo system controller. (Refer
to section 4.3.1 (3).)

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 servo motor power
terminals (U, V, and W). To do so will fail the connected 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

s
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(c) When you use an option and auxiliary equipment
1) 200 V 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 wire should be connected between P+ and C terminal.
= A twisted cable 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 servo amplifiers, the lead wire of the built-in regenerative resistor connected to P+
terminal and C terminal should not be connected.
- The regenerative option wire should be connected between P+ and C terminal.
* A twisted cable 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 or less servo amplifiers, the lead wire between P+ terminal and D terminal should

not be connected.
- For 7 kW servo amplifiers, the lead wire of the built-in regenerative resistor connected to P+

terminal and C terminal should not be connected.
- Brake unit, power regeneration converter should be connected to P+ terminal and N-

terminal. (Refer to section 11.3 to 11.4.)
- A twisted cable should be used when wiring is over 5 m and under 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 servo amplifiers, the lead wire between P+ terminal and D terminal should

not be connected.
- For 7 kW servo amplifiers, 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.)

Servo amplifier
Power factor improving

o DC reactor

Note. Always disconnect between P3 and P4 terminals.

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.
- A twisted cable 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 or 7 kW servo amplifiers, the lead wire of the 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.
- A twisted cable 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 or 7 kW servo amplifiers, the lead wire of the built-in regenerative resistor
connected to P+ terminal and C terminal should not be connected.
- Brake unit, power regeneration converter should be connected to P+ terminal and N-
terminal. (Refer to section 11.3t0 11.4.)
* A twisted cable should be used when wiring is over 5 m and under 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
* 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.)

Servo amplifier
Power factor improving

o 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.
* A twisted cable 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. This function can be used
to perform a wiring check. In this case, switch on the control circuit power supply only.
Refer to section 3.2 for details of I/O signal connection.

(b) 24 V DC or higher voltage is not applied to the pins of the CN3 connector.
(c) SD and DOCOM of the CN3 connector is not shorted.

Servo amplifier

CN3

DOCOM
Q &




4. STARTUP

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.

4.2 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, "b01" (for the first axis) appears on the
servo amplifier display.
When the absolute position detection system is used in a rotary servo motor, first power-on results in
[AL. 25 Absolute position erased] and the servo-on cannot be ready. 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. PC04]to "1 _ " to select the four-wire type. Incorrect
setting will result in [AL. 16 Encoder initial communication error 1].
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-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 power off 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.

4-6
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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 3.10 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.
Servo system Ready-off command The base circuit is shut off and the dynamic brake operates to
controller bring the servo motor to a stop.

The servo motor decelerates to a stop with the command. [AL.

Forced stop command E7 Controller forced stop warning] occurs.

The servo motor decelerates to a stop with the command. With
Alarm occurrence some alarms, however, the dynamic brake operates to bring the
servo motor to a stop. (Refer to section 8. (Note))

The servo motor decelerates to a stop with the command. [AL.
E6 Servo forced stop warning] occurs. EM2 has the same
function as EM1 in the torque control mode. Refer to section 3.5
for EM1.

Servo amplifier | &\1> (Forced stop 2) off

The base circuit is shut off and the dynamic brake operates to

STO (STOT, STO2) off bring the servo motor to a stop.

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier
Instruction Manual (Troubleshooting)" for details of alarms and warnings.
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4.3 Switch setting and display of the servo amplifier

Switching to the test operation mode, deactivating control axes, 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 insulated screw driver. Do not use a metal screw driver.
/AWARNING  Settng switch (SW2) . .
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 explains the test operation select switch, the disabling control axis switch, auxiliary axis
number setting switches, and the axis selection rotary switch.

= T/
[

L — Axis selection rotary switch

D (SW1)

8.6.|®

Control axis setting switch ——_1f| | —

o (DT T2 W
1

3 4 23 4

— Auxiliary axis number setting switch
ﬁ M m Control axis deactivation switch

Test operation select switch

3-dight, 7-segment LED —_[[]

]
g

A(

930

AIE-‘E
o[

(1) Test operation select switch (SW2-1)
To use the test operation mode, turn "ON (up)" the switch. Turning "ON (up)" the switch enables the test
operation mode. In the test operation mode, the functions such as JOG operation, positioning operation,
and machine analyzer are available with MR Configurator2. Before turning "ON (up)" the test operation
select switch, turn "OFF (down)" the disabling control axis switch.

2 3 4
L Control axis deactivation switch
Set to the "OFF (down)" position.

Test operation select switch
Set to the "ON (up)" position.
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()

()

Disabling control axis switch (SW2-2)
Turning "ON (up)" the disabling control axis switch disables the corresponding servo motor. The servo
motor will be disabled-axis status and will not be recognized by the controller.

ON
RENA
123 4

L— Control axis deactivation switch

Switches for setting control axis No.

POINT

@ The control axis No. set to the auxiliary axis number setting switches (SW2-3
and SW2-4) and 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.

@®When the test operation mode is selected with the test operation select switch
(SW2-1), the SSCNET IlI/H communication for the servo amplifier in the test
operation mode and the following servo amplifiers is blocked.

You can set the control axis No. between 1 and 64 by using auxiliary axis number setting switches with
the axis selection rotary switch. (Refer to (3) (c) of this section.)

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 Il cable connection
sequence. The following shows the description of each switch.

(a) Auxiliary axis number setting switches (SW2-3 and SW2-4)
Turning these switches "ON (up)" enables you to set the axis No. 17 or more.

(b) Axis selection rotary switch (SW1)
You can set the control axis No. between 1 and 64 by using auxiliary axis number setting switches
with the axis selection rotary switch. (Refer to (3) (c) of this section.)

Axis selection rotary switch (SW1)
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(c) Switch combination list for the control axis No. setting
The following lists show the setting combinations of the auxiliary axis number setting switches and
the axis selection rotary switch.

Axis Axis
Auxiliary axis number | selection | Control Auxiliary axis number | selection | Control
setting switch rotary | axis No. setting switch rotary | axis No.
switch switch

0 1 0 17

1 2 1 18

2 3 2 19

3 4 3 20

4 5 4 21

5 6 5 22

o 6 7 o 6 23

I | 7 8 [ I 7 24

R e s W =

9 10 9 26

A 11 A 27

B 12 B 28

C 13 C 29

D 14 D 30

E 15 E 31

F 16 F 32

Axis Axis
Auxiliary axis number | selection | Control Auxiliary axis number | selection | Control
setting switch rotary axis No. setting switch rotary axis No.
switch switch

0 33 0 49

1 34 1 50

2 35 2 51

3 36 3 52

4 37 4 53

5 38 5 54

6 39 6 55

O!N!ii 7 40 ilN!ii‘ 7 56

12 :L?i 74J 8 41 12 :LCZ 74J 8 57

9 42 9 58

A 43 A 59

B 44 B 60

C 45 C 61

D 46 D 62

E 47 E 63

F 48 F 64

4-10
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4.3.2 Scrolling display

(1) Normal display
When there is no alarm, the axis No. and blank are displayed in rotation.
After 1.6 s

)
DI R
Status Blank

L (] (
DR |
%/_Aﬁ—/

Status  Axis No.
(1 digit) (2 digits)

|

"b": Indicates ready-off and servo-off status.
"C": Indicates ready-on and servo-off status.
"d": Indicates ready-on and servo-on status.

(2) Alarm display
When an alarm occurs, the alarm number (two digits) and the alarm detail (one digit) are displayed
following the status display. For example, the following shows when [AL. 32 Overcurrent] is occurring.

After 0.8 s After 0.8 s

Alarm No. Blank
/ After 0.2 sl
N - - -
S I I e |
VUL U |
S~ ~ —
Status  Axis No. Alarm No. Alarm detail
(1 digit) (2 digits) (2 digits) (1 digit)

|

"n": Indicates that an alarm is occurring.

4- 11
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4.3.3 Status display of an axis

(1) Display sequence

Servo amplifier power on

I
: System check in progress

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

Servo system controller power on
(SSCNET IlI/H communication begins)

v

A
«

Initial data communication with the
servo system controller
(initialization communication)

v
When an alarm No. or warning No. is displayed

| Example. When [AL. 50 Overload 1]
occurs at axis No. 1

Ready-off and ready-off

Ready-on
~ |(Note) Emn Ready-on and servo-off
When alarm occurs, its
alarm code appears.
Servo-on

Ordinary operatlon

Servo system controller power off

* During a non servo-off causing warning,
the decimal point on the third digit LED
shows the servo-on status.

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

|

|

! |
! |
| |
! |
! |
! |
| |
| i i |
! |
! |
| . |
! |
! |
| |
: Example: When [AL. E1 Overload warning 1]}
! occurs at axis No. 1 |
|

Note Ready-on and servo-on : ickeri |
! I
| . |
! |
| i 1 |
! |
! |
! : |
! |
! |
! |
! |
! |
! |
! |
! |
! |

Alarm reset or warning cleared

Servo system controller power on |

Note. | [0] [ [0 - [ [=[H] The segment of the last 2 digits shows the axis number.

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

4-12
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(2) Indication list

Indication Status Description
LI
I
! Initializing System check in progress
S
- Power of the servo amplifier was switched on at the condition that the power of the
servo system controller is off.
- The control axis No. set to the auxiliary axis number setting switches (SW2-3 and
SW2-4) and the axis selection rotary switch (SW1) do not match the one set to the
e servo system controller.

E. Initializing - A servo amplifier malfunctioned, or communication error occured 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.

|A| b| | Initializing During initial setting for communication specifications

. Initializing In.ltlal setting for communication specifications completed, and then it synchronized

with servo system controller.

ﬂ. Initializing During initial parameter setting communication with servo system controller

. Initializing During the servo motor/encoder information and telecommunication with servo

system controller

. Initializing During initial signal data communication with servo system controller

>
[ ]

Initializing completion

The process for initial data communication with the servo system controller is
completed.

[>]

AL

Initializing standby

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

(Note 1) |b|#|# Ready-off The ready-off signal from the servo system controller was received.
(Note 1) |d |#|# Servo-on The ready-off signal from the servo system controller was received.
(Note 1) |C|#|# Servo-off The ready-off signal from the servo system controller was received.

(Note 2)

Alarm and warning

The alarm No. and the warning No. that occurred is displayed. (Refer to section 8.
(Note 4))

CPU error

CPU watchdog error has occurred.

(Note 1) E
[d[#]#]
C|#|#.

(Note 3)
Test operation mode

Motor-less operation

Note 1. The meanings of ## are listed below.

#Ht Description
01 Axis No. 1
l l

64 Axis No. 64

2. ** indicates the alarm No. and the warning No.

3. Requires the MR Configurator2.

4. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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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| I 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 Configurator2.
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 EM2 (Forced stop 2) 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 Configurator2, you can execute jog operation, positioning operation,
DO forced output program operation without connecting the servo system controller.
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4.5.1 Test operation mode in MR Configurator2

POINT

@®When the test operation mode is selected with the test operation select switch
(SW2-1), the SSCNET Ill/H communication for the servo amplifier in the test
operation mode and the following 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 or off
and whether the servo system controller is connected or not.
Exercise control on the jog operation screen of MR Configurator2.

1) Operation pattern

Item initial value Setting range

Speed [r/min] 200 0 to max. speed

Acceleration/deceleration

- 1000 0 to 50000
time constant [ms]

2) Operation method
- When the check box of "Rotation only while the CCW or CW button is being pushed." is

checked.
Operation Screen control
Forward rotation start Keep pressing the "Forward" button.
Reverse rotation start Keep pressing the "Reverse" button.
Stop Release the "Forward" or "Reverse" button.
Forced stop Click the "Forced stop" button.

- When the check box of "Rotation only while the CCW or CW button is being pushed." is not

checked.
Operation Screen control
Forward rotation start Click the "Forward" button.
Reverse rotation start Click the "Reverse" button.
Stop Click the "Stop" button.
Forced stop Click the "Forced stop" button.
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(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 or
off and whether the servo system controller is connected or not.
Exercise control on the positioning operation screen of MR Configurator2.

1) Operation pattern

Item initial value Setting range
Travel distance [pulse] 4000 0 to 99999999
Speed [r/min] 200 0 to max. speed

Acceleration/deceleration

- 1000 0 to 50000
time constant [ms]

Fwd. rot. (CCW) to rev. rot. (CW)

Repeat pattern Fwd. rot. (CCW) to | Fwd. rot. (CCW) to fwd. rot. (CCW)

rev. rot. (CW) Rev. rot. (CW) to fwd. rot. (CCW)
Rev. rot. (CW) to rev. rot. (CW)
Dwell time [s] 2.0 0.1to 50.0
Number of repeats [time] 1 1 to 9999
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.
Stop Click the "Stop" button.
Forced stop Click the "Forced stop" 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 or off and whether the servo system controller is
connected or not.
Exercise control on the program operation screen of MR Configurator2. For full information, refer to
the MR Configurator2 Installation Guide.

Operation Screen control
Start Click the "Start" button.
Pause Click the "Pause" button.
Stop Click the "Stop" button.
Forced stop Click the "Forced stop" button.

(d) Output signal (DO) forced output
Output signals can be switched on/off forcibly independently of the servo status. Use this function for
output signal wiring check, etc. Exercise control on the DO forced output screen of MR
Configurator2.
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(2) Operation procedure
1) Turn off the power.

2) Turn "ON (up)" SW2-1.

1l

By =
N\ O
DRg

N _|°
N |

®

)T

1|

=

ﬁ Set SW2-1 to "ON (up)". —|

~mng
~ [
o
~m

Turning "ON (up)" SW2-1 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.

After 1.6 s

e (
DI}

-

¢ Flickering

After 0.2 s

When an alarm or warning also occurs during the test operation, the decimal point on the first

digit will flicker as follows.

After 0.8 s After 0.8 s
™« (=
iy R lﬂ i l:l\—v
'Flickering Flickering
After 0.2 s

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

POINT

@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.

@ The motor-less operation using a controller is available with rotary servo motors
only. It will be available with linear servo motors and direct drive motors in the
future.

(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 amplifier connected to the servo system controller.
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.

(Note) Rotary servo
Linear servo motor | Direct drive motor | motor in fully closed
loop system

Rotary servo

Alarm and warning motor

[AL. 16 Encoder initial communication error 1]

[AL. 1E Encoder initial communication error 2]

[AL. 1F Encoder initial communication error 3]

[AL. 20 Encoder normal communication error 1]

Ol0o|0|0|0

[AL. 21 Encoder normal communication error 2]

O|l0|I0|I0|0|0
O|l0|0|I0|0 |0

[AL. 25 Absolute position erased]

[AL. 28 Linear encoder error 2]

Ool0|0|0|I0|0|0|O

o)e)

[AL. 2A Linear encoder error 1]

[AL. 2B Encoder counter error]

[AL. 92 Battery cable disconnection warning]

O}(®)
Ol0|0

[AL. 9F Battery warning]

[AL. 70 Load-side encoder error 1]

O|0|0|0

[AL. 71 Load-side encoder error 2]

Note. The fully closed loop system is available for the MR-J4-_B_(-RJ) servo amplifiers of which software version is A3 or above. Check
the software version using MR Configurator2.
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(2) Operation procedure
1) Set the servo amplifier to the servo-off status.

2) Set[Pr.PCO5]to"_ _ 1" turn "OFF (down: normal condition side)" the test operation mode
switch (SW2-1), and then turn on the power supply.
[ H ]

]
BEA|®

2\ B

A~ B3

LLL) /‘r% Set SW2-1 to "OFF (down)". —
1 3 4

~[
~Om2

P4
~ [
w
~m

WHW

3) Start the motor-less operation with the servo system controller.
The display shows the following screen.

LThe decimal point flickers.
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5. PARAMETERS

5. PARAMETERS

@Never make a drastic adjustment or change to the parameter values as doing so
will make the operation unstable.
ACAUTlON @If fixed values are written in the digits of a parameter, do not change these values.
@Do not change parameters for manufacturer setting.
@ Do not set values other than described values to each parameter.

POINT

@®When you connect the amplifier to a servo system controller, servo parameter
values of the servo system controller will be written to each parameter.

@ Setting may not be made to some parameters and their ranges depending on
the servo system controller model, servo amplifier software version, and MR
Configurator2 software version. For details, refer to the servo system controller
user's manual.

5.1 Parameter list

POINT

@ The parameter whose symbol is preceded by * is enabled with the following
conditions:
*. After setting the parameter, cycle the power or reset the controller.
**. After setting the parameter, cycle the power.
@ Abbreviations of operation modes indicate the followings.
Standard: Standard (semi closed loop system) use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor
Lin.: Linear servo motor use
D.D.: Direct drive (D.D.) motor use




5. PARAMETERS

5.1.1 Basic setting parameters ([Pr. PA_ _])

Operation
mode
No. | Symbol Name el unit || .
2|58
&|T )
n
PAO1 | **STY | Operation mode 1000h Olo|O|0O
PAO2 | **REG | Regenerative option 0000h O|lO0|0|0O
PA03 [ *ABS | Absolute position detection system 0000h O|lO0|0|0O
PA04 | *AOP1 | Function selection A-1 2000h O|lO|0|0O
PAO5 For manufacturer setting 10000
PA0O6 1
PAO7 1
PAO8 ATU Auto tuning mode 0001h Olo|O|0O
PAO9 RSP Auto tuning response 16 Oolo|lo|O
PA10 INP In-position range 1600 [pulse] Olo|O|0O
PA11 For manufacturer setting 1000.0
PA12 1000.0
PA13 0000h
PA14 | *POL | Rotation direction selection/travel direction selection 0 Oo|lOo|0|0O
PA15 | *ENR | Encoder output pulses 4000 [pulse/rev] |O|1O|O|O
PA16 | *ENR2 | Encoder output pulses 2 1 [olkellelle]
PA17 | **MSR | Servo motor series setting 0000h O
PA18 [ **MTY | Servo motor type setting 0000h @)
PA19 *BLK | Parameter writing inhibit 00ABh Olo|O|0O
PA20 [ *TDS | Tough drive setting 0000h O|lO|0|0O
PA21 | *AOP3 | Function selection A-3 0001h ololo|O
PA22 | **PCS | Position control composition selection 0000h @)
PA23 | DRAT | Drive recorder arbitrary alarm trigger setting 0000h Olo|O|0O
PA24 | AOP4 | Function selection A-4 0000h Olo|lo|O
PA25 | OTHOV | One-touch tuning - Overshoot permissible level 0 [%] O|l0|0|0O
PA26 | *AOP5 | Function selection A-5 0000h Olo|O|0O
PA27 For manufacturer setting 0000h
PA28 0000h
PA29 0000h
PA30 0000h
PA31 0000h
PA32 0000h
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5.1.2 Gainffilter setting parameters ([Pr. PB_ _])

Operation
mode
No. | Symbol Name el wit |2 | |
2|58
gl |2 |a
n
PBO1 FILT Adaptive tuning mode (adaptive filter I1) 0000h Olo|O|0O
PB02 | VRFT | Vibration suppression control tuning mode (advanced vibration 0000h O|lO0|0O|0O
suppression control I1)
PB03 | TFBGN | Torque feedback loop gain 18000 [rad/s] O|lO0|0O|0O
PB04 FFC Feed forward gain 0 [%] O|lO|0|0O
PBO5 For manufacturer setting 500
PB06 GD2 Load to motor inertia ratio/load to motor mass ratio 7.00 [Multiplier] |O|1O|O|0O
PBO7 PG1 Model loop gain 15.0 [rad/s] Olo|lo|O
PB08 PG2 Position loop gain 37.0 [rad/s] O|lO0|0|0O
PB09 VG2 Speed loop gain 823 [rad/s] Oo|lOo|0|0O
PB10 VIC Speed integral compensation 33.7 [ms] Olo|O|0O
PB11 VDC Speed differential compensation 980 olo|lo|o
PB12 OVA | Overshoot amount compensation 0 [%] O|lO|0|0O
PB13 NH1 Machine resonance suppression filter 1 4500 [HZ] Olo|0O|0O
PB14 | NHQ1 | Notch shape selection 1 0000h O|lOo|0|0O
PB15 NH2 Machine resonance suppression filter 2 4500 [Hz] O|lO|0|0O
PB16 [ NHQ2 | Notch shape selection 2 0000h O|lO|0O|0O
PB17 NHF Shaft resonance suppression filter 0000h Oo|lOo|0|0O
PB18 LPF Low-pass filter setting 3141 [rad/s] Olo|O|0O
PB19 | VRF11 | Vibration suppression control 1 - Vibration frequency 100.0 [Hz] O|lO|0|0O
PB20 | VRF12 | Vibration suppression control 1 - Resonance frequency 100.0 [Hz] olo|lolo
PB21 | VRF13 | Vibration suppression control 1 - Vibration frequency damping 0.00 Olo|0O|0O
PB22 | VRF14 | Vibration suppression control 1 - Resonance frequency damping 0.00 Olo|O|0O
PB23 | VFBF |Low-pass filter selection 0000h O|lO|0|0O
PB24 | *MVS | Slight vibration suppression control 0000h ololo|O
PB25 For manufacturer setting 0000h
PB26 | *CDP | Gain switching function 0000h Olo|O|0O
PB27 CDL Gain switching condition 10 [kpulse/s) |O|1O|O|0O
[pulse]/
[r/min]
PB28 CDT Gain switching time constant 1 [ms] Olo|O|0O
PB29 | GD2B |Load to motor inertia ratio/load to motor mass ratio after gain switching 7.00 [Multiplier] |O|1O|O|0O
PB30 | PG2B | Position loop gain after gain switching 0.0 [rad/s] ololo|O
PB31 | VG2B | Speed loop gain after gain switching 0 [rad/s] O|lO|0|0O
PB32 VICB | Speed integral compensation after gain switching 0.0 [ms] Olo|O|0O
PB33 | VRF11B | Vibration suppression control 1 - Vibration frequency after gain switching 0.0 [Hz] O|lO|0|0O
PB34 | VRF12B | Vibration suppression control 1 - Resonance frequency after gain 0.0 [HZ] O|lO0|0O|0O
switching
PB35 | VRF13B | Vibration suppression control 1 - Vibration frequency damping after gain 0.00 O|l0|0]|0O
switching
PB36 | VRF14B | Vibration suppression control 1 - Resonance frequency damping after 0.00 O|lO0|0O|0O
gain switching
PB37 For manufacturer setting 1600
PB38 0.00
PB39 0.00
PB40 0.00
PB41 0
PB42 0
PB43 0000h
PB44 0.00
PB45 | CNHF | Command notch filter 0000h Olo|O|0O
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Operation
mode
No. | Symbol Name Initial Unit °
value Sl=|cla
8 Z|3|o
n
PB46 NH3 Machine resonance suppression filter 3 4500 [Hz] OlOo|0O|0O
PB47 | NHQ3 | Notch shape selection 3 0000h Olo|O|0O
PB48 NH4 Machine resonance suppression filter 4 4500 [Hz] O|lO0|0|0O
PB49 [ NHQ4 | Notch shape selection 4 0000h O|lO0|0O|0O
PB50 NH5 Machine resonance suppression filter 5 4500 [HZ] Olo|O|0O
PB51 NHQ5 | Notch shape selection 5 0000h O|lO0|0|0O
PB52 | VRF21 | Vibration suppression control 2 - Vibration frequency 100.0 [HZ] Olo|O|0O
PB53 | VRF22 | Vibration suppression control 2 - Resonance frequency 100.0 [HZ] Olo|O|0O
PB54 | VRF23 | Vibration suppression control 2 - Vibration frequency damping 0.00 O|lO0|0O|0O
PB55 | VRF24 | Vibration suppression control 2 - Resonance frequency damping 0.00 Olo|0O|0O
PB56 | VRF21B | Vibration suppression control 2 - Vibration frequency after gain switching 0.0 [Hz] O|lO|0|0O
PB57 | VRF22B | Vibration suppression control 2 - Resonance frequency after gain 0.0 [HZ] O|lO0|0O|0O
switching
PB58 | VRF23B | Vibration suppression control 2 - Vibration frequency damping after gain 0.00 O|lO|0O|0O
switching
PB59 | VRF24B | Vibration suppression control 2 - Resonance frequency damping after 0.00 Olo|O|0O
gain switching
PB60 | PG1B | Model loop gain after gain switching 0.0 [rad/s] Olo|O|0O
PB61 For manufacturer setting 0.0
PB62 0000h
PB63 0000h
PB64 0000h
5.1.3 Extension setting parameters ([Pr. PC_ _])
Operation
mode
No. | Symbol Name el wit |2 | |
2|58
gl |2 |a
n
PCO1 ERZ Error excessive alarm level 0 [rev])/ Olo|O|0O
[mm]
PCO02 MBR Electromagnetic brake sequence output 0 [ms] Olo|O|0O
PCO3 [ *ENRS | Encoder output pulse selection 0000h O|lO|0|0O
PCO04 | **COP1 | Function selection C-1 0000h O|l0|0|0O
PCO05 | **COP2 | Function selection C-2 0000h @)
PC06 | *COP3 [ Function selection C-3 0000h Olo|O|0O
PCO07 ZSP Zero speed 50 [r/min)/ Olo|lo|O
[mm/s]
PCO08 OSL Overspeed alarm detection level 0 [r/min)/ O|lO|0|0O
[mm/s]
PC09 [ MOD1 | Analog monitor 1 output 0000h O|lO|0|0O
PC10 [ MOD2 | Analog monitor 2 output 0001h O|l0|0|0O
PC11 MO1 Analog monitor 1 offset 0 [mV] Olo|0O|0O
PC12 MO2 | Analog monitor 2 offset 0 [mV] Olo|O|0O
PC13 | MOSDL [ Analog monitor - Feedback position output standard data - Low 0 [pulse] O|lO0|0O|0O
PC14 | MOSDH | Analog monitor - Feedback position output standard data - High 0 [10000pulses] O[O O | O
PC15 For manufacturer setting 0
PC16 0000h
PC17 | **COP4 | Function selection C-4 0000h Olo|lo|O
PC18 | *COPS5 | Function selection C-5 0000h O|lO|0|0O
PC19 For manufacturer setting 0000h
PC20 [ *COP7 | Function selection C-7 0000h O|lO0|0|0O
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Operation
mode
No. | Symbol Name Initial Unit °
value § =|e o
MR
n
PC21 *BPS | Alarm history clear 0000h O|lO|0|0O
PC22 For manufacturer setting 0
PC23 0000h
PC24 | RSBR | Forced stop deceleration time constant 100 [ms] O|l0O|0|0O
PC25 For manufacturer setting 0
PC26 | **COP8 [ Function selection C-8 0000h Olo|O|0O
Note
PC27 | **COP9 [ Function selection C-9 0000h O|lO0|0O
Note
PC28 For manufacturer setting 0000h
PC29 | *COPB | Function selection C-B 0000h O [elfe)
PC30 For manufacturer setting 0
PC31 | RSUP1 | Vertical axis freefall prevention compensation amount 0 [0.0001rev) |O|O|O|O
[0.01mm]
PC32 For manufacturer setting 0000h
PC33 0
PC34 100
PC35 0000h
PC36 0000h
PC37 0000h
PC38 0000h
PC39 0000h
PC40 0000h
PC41 0000h
PC42 0000h
PC43 0000h
PC44 0000h
PC45 0000h
PC46 0000h
PC47 0000h
PC48 0000h
PC49 0000h
PC50 0000h
PC51 0000h
PC52 0000h
PC53 0000h
PC54 0000h
PC55 0000h
PC56 0000h
PC57 0000h
PC58 0000h
PC59 0000h
PC60 0000h
PC61 0000h
PC62 0000h
PC63 0000h
PC64 0000h
Note. It is available when the scale measurement function is enabled ([Pr. PA22]is"1 __ _"or"2 __ ").
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5.1.4 1/0O setting parameters ([Pr. PD_ _])

Operation
mode
No. | Symbol Name el wit |2 | |

2|58
gl |2 |a
n

PDO1 For manufacturer setting 0000h

PDO02 | *DIA2 | Input signal automatic on selection 2 0000h O|0|0]|0O

PDO03 For manufacturer setting 0020h

PDO04 0021h

PD05 0022h

PDO06 0000h

PDO7 | *DO1 QOutput device selection 1 0005h ololo|O

PD08 | *DO2 | Output device selection 2 0004h Olo|O|0O

PD09 | *DO3 | Output device selection 3 0003h ololo|O

PD10 For manufacturer setting 0000h

PD11 *DIF Input filter setting (Note) 0004h [ms] Olo|lo|O

PD12 | *DOP1 | Function selection D-1 0000h ololo|O

PD13 For manufacturer setting 0000h

PD14 | *DOP3 [ Function selection D-3 0000h Oolo|Oo|O

PD15 | *IDCS | Driver communication setting 0000h Olo

PD16 | *MD1 Driver communication setting - Master - Transmit data selection 1 0000h O|lo

PD17 | *MD2 | Driver communication setting - Master - Transmit data selection 2 0000h Ol|lo

PD18 For manufacturer setting 0000h

PD19 0000h

PD20 | *SLA1 | Driver communication setting - Slave - Master axis No. selection 1 0 O

PD21 For manufacturer setting 0

PD22 0

PD23 0

PD24 0000h

PD25 0000h

PD26 0000h

PD27 0000h

PD28 0000h

PD29 0000h

PD30 TLC Master-slave operation - Torque command coefficient on slave 0 O

PD31 VLC Master-slave operation - Speed limit coefficient on slave 0 ®)

PD32 VLL Master-slave operation - Speed limit adjusted value on slave 0 [r/min] @)

PD33 For manufacturer setting 0000h

PD34 0000h

PD35 0000h

PD36 0000h

PD37 0000h

PD38 0000h

PD39 0000h

PD40 0000h

PD41 0000h

PD42 0000h

PD43 0000h

PD44 0000h

PD45 0000h

PD46 0000h

PD47 0000h

PDA48 0000h

Note. Refer to the servo system controller instruction manual for the setting.
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5.1.5 Extension setting 2 parameters ([Pr. PE_ 1)

Operation
mode
No. | Symbol Name el wit |2 | |

2|58
gl |2 |a
n

PEO1 | **FCT1 | Fully closed loop function selection 1 0000h (@)

PEO2 For manufacturer setting 0000h

PEO3 | *FCT2 | Fully closed loop function selection 2 0003h @)

PEO4 | **FBN | Fully closed loop control - Feedback pulse electronic gear 1 - Numerator 1 O

PEO5 | **FBD | Fully closed loop control - Feedback pulse electronic gear 1 - Denominator 1 O

PEO06 BC1 Fully closed loop control - Speed deviation error detection level 400 [r/min] @)

PEO7 BC2 Fully closed loop control - Position deviation error detection level 100 [kpulse] @)

PEO08 DUF Fully closed loop dual feedback filter 10 [rad/s] (@)

PEO9 For manufacturer setting 0000h

PE10 FCT3 | Fully closed loop function selection 3 0000h Olo

PE11 For manufacturer setting 0000h

PE12 0000h

PE13 0000h

PE14 0111h

PE15 20

PE16 0000h

PE17 0000h

PE18 0000h

PE19 0000h

PE20 0000h

PE21 0000h

PE22 0000h

PE23 0000h

PE24 0000h

PE25 0000h

PE26 0000h

PE27 0000h

PE28 0000h

PE29 0000h

PE30 0000h

PE31 0000h

PE32 0000h

PE33 0000h

PE34 | **FBN2 | Fully closed loop control - Feedback pulse electronic gear 2 - Numerator 1 O

PE35 | **FBD2 | Fully closed loop control - Feedback pulse electronic gear 2 - Denominator 1 (@)

PE36 For manufacturer setting 0.0

PE37 0.00

PE38 0.00

PE39 20

PE40 0000h

PE41 EOP3 [ Function selection E-3 0000h Olo|O|0O

PE42 For manufacturer setting 0

PE43 0.0

PE44 0000h

PE45 0000h

PE46 0000h

PE47 0000h

PE48 0000h

PE49 0000h

PES50 0000h




5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit °
value Sl=|cla
§|E|3|o
n
PE51 For manufacturer setting 0000h
PE52 0000h
PE53 0000h
PE54 0000h
PES55 0000h
PE56 0000h
PE57 0000h
PE58 0000h
PE59 0000h
PEG0O 0000h
PE61 0.00
PE62 0.00
PEG3 0.00
PE64 0.00
5.1.6 Extension setting 3 parameters ([Pr. PF_ 1)
Operation
mode
No. | Symbol Name Initial Unit °
value Sl=|cla
§|2(3|o
n
PFO1 For manufacturer setting 0000h
PF02 0000h
PFO3 0000h
PFO4 0
PF05 0000h
PF06 | *FOP5 | Function selection F-5 0000h Olo|O|0O
PFO7 For manufacturer setting 0000h
PFO08 0000h
PF09 0
PF10 0
PF11 0
PF12 DBT Electronic dynamic brake operating time 2000 [ms] olo|lolo
PF13 For manufacturer setting 0000h
PF14 10
PF15 0000h
PF16 0000h
PF17 0000h
PF18 0000h
PF19 0000h
PF20 0000h
PF21 DRT Drive recorder switching time setting 0 [s] Olo|0O|0O
PF22 For manufacturer setting 200
PF23 | OSCL1 | Vibration tough drive - Oscillation detection level 50 [%] ololo|O
PF24 | *OSCL2 | Vibration tough drive function selection 0000h O|lO|0|0O
PF25 | CVAT | SEMI-F47 function - Instantaneous power failure detection time 200 [ms] Olo|lo|O
PF26 For manufacturer setting 0
PF27 0
PF28 0
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Operation
mode
No. | Symbol Name Initial Unit °
value Sl=z|cla
§|Z2|3|o
n
PF29 For manufacturer setting 0000h
PF30 0
PF31 FRIC | Machine diagnosis function - Friction judgement speed 0 [r/min]/ O|lO0|0|0O
[mm/s]
PF32 For manufacturer setting 50
PF33 0000h
PF34 0000h
PF35 0000h
PF36 0000h
PF37 0000h
PF38 0000h
PF39 0000h
PF40 0000h
PF41 0000h
PF42 0000h
PF43 0000h
PF44 0000h
PF45 0000h
PF46 0000h
PF47 0000h
PF48 0000h
5.1.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])
Operation
mode
No. | Symbol Name Initial Unit °
value Sl=|cla
§|E|3|o
n
PLO1 **LIT1 | Linear servo motor/DD motor function selection 1 0301h O|lo
PLO2 **LIM | Linear encoder resolution - Numerator 1000 [um] O
PLO3 **LID | Linear encoder resolution - Denominator 1000 [um] O
PLO4 *LIT2 | Linear servo motor/DD motor function selection 2 0003h OO
PLO5 LB1 Position deviation error detection level 0 [mm]/ O|0O
[0.01rev]
PLO6 LB2 Speed deviation error detection level 0 [r/min]/ elke)
[mm/s]
PLO7 LB3 Torque/thrust deviation error detection level 100 [%] elke)
PLO8 *LIT3 | Linear servo motor/DD motor function selection 3 0010h O|lo
PLO9 [ LPWM [ Magnetic pole detection voltage level 30 [%] O|0O
PL10 For manufacturer setting 5
PL11 100
PL12 500
PL13 0000h
PL14 0
PL15 20
PL16 0
PL17 [ LTSTS [Magnetic pole detection - Minute position detection method - Function 0000h O|lo
selection
PL18 IDLV | Magnetic pole detection - Minute position detection method - Identification 0 [%] O|lo
signal amplitude




5. PARAMETERS

Operation
mode

No. | Symbol Name \I/r:ltlljael Unit g HE
2l5|e(@
g|E|-|o
n

PL19 For manufacturer setting 0

PL20 0

PL21 0

PL22 0

PL23 0000h

PL24 0

PL25 0000h

PL26 0000h

PL27 0000h

PL28 0000h

PL29 0000h

PL30 0000h

PL31 0000h

PL32 0000h

PL33 0000h

PL34 0000h

PL35 0000h

PL36 0000h

PL37 0000h

PL38 0000h

PL39 0000h

PL40 0000h

PL41 0000h

PL42 0000h

PL43 0000h

PL44 0000h

PL45 0000h

PL46 0000h

PLAT7 0000h

PL48 0000h
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5. PARAMETERS

5.2 Detailed list of parameters

POINT

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

5.2.1 Basic setting parameters ([Pr. PA_ _])

Initial Settin
No. | Symbol Name and function value 9
. range
[unit]
PAO1 | **STY | Operation mode Refer to Name
Select a operation mode. and function
column.
Setting ) Initial
digit Explanation value
___x For manufacturer setting Oh
X _ Operation mode selection Oh

0: Standard control mode

1: Fully closed loop control mode

4. Linear servo motor control mode

6: DD motor control mode (Except 400 V class servo amplifiers)
Setting other than above will result in [AL. 37 Parameter error]. The
fully closed loop system is available for the MR-J4-_B_(-RJ) servo
amplifiers of which software version is A3 or above.

X For manufacturer setting Oh
X Operation mode selection 1h
To change this digit, use an application software "MR-J4(W)-B
mode selection”. When you change it without the application, [AL.
3E Operation mode error] will occur.
0: J3 compatibility mode
1: J4 mode
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Initial Settin
No. | Symbol Name and function value 9
. range
[unit]
PA02 | **REG | Regenerative option Refer to Name

Used to select the regenerative option.
Incorrect setting may cause the regenerative option to burn.

and function
column.

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

02:
03:
04:
05:
06:
08:
09:
0B:
0C:
80:

81:
82:
83:
84:
85:
91:
92:

FA:

: Regenerative option is not used.
- For servo amplifier of 100 W, regenerative resistor 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-(H)/FR-CV-(H)/FR-BU2-(H)
When you use FR-RC-(H), FR-CV-(H) or FR-BU2-(H), select
"Mode 2 (_ _ _ 1)" of "Undervoltage alarm detection mode
selection" in [Pr. PC20].
MR-RB032
MR-RB12
MR-RB32
MR-RB30
MR-RB50 (Cooling fan is required.)
MR-RB31
MR-RB51 (Cooling fan is required.)
MR-RB3N
MR-RB5N (Cooling fan is required.)
MR-RB1H-4
MR-RB3M-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-RB3U-4 (Cooling fan is required.)
MR-RB5U-4 (Cooling fan is required.)
When the supplied regenerative resistors or the regenerative
option is cooled by the cooling fan to increase the ability with
the servo amplifier of 11 kW to 22 kW.

00h

For manufacturer setting

Oh

Oh
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. Initial Setting
No. Symbol Name and function value
. range
[unit]
PA03 | *ABS | Absolute position detection system Refer to Name
Set this parameter when using the absolute position detection system. The parameter is not and function
available in the speed control mode and torque control mode. column.
S:it;'ir:g Explanation \Ilr;;tija;
___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
PAO4 | *AOP1 | Function selection A-1 Refer to Name
This is used to select the forced stop input and forced stop deceleration function. and function
column.
S:it;'ir:g Explanation \Ilr;;tija;
___Xx For manufacturer setting Oh
_X Oh
X Servo forced stop selection Oh
0: Enabled (The forced stop input EM2 or EM1 is used.)
1: Disabled (The forced stop input EM2 and EM1 are not used.)
Refer to table 5.1 for details.
X_ Forced stop deceleration function selection 2h
0: Forced stop deceleration function disabled (EM1)
2: Forced stop deceleration function enabled (EM2)
Refer to table 5.1 for details.
Table 5.1 Deceleration method
Setting EM2/EM1 Deceleration method
value EM2 or EM1 is off Alarm occurred
00__ EM1 MBR (Electromagnetic brake MBR (Electromagnetic brake
interlock) turns off without the interlock) turns off without the
forced stop deceleration. forced stop deceleration.
20_ _ EM2 MBR (Electromagnetic brake MBR (Electromagnetic brake
interlock) turns off after the interlock) turns off after the
forced stop deceleration. forced stop deceleration.
01 _ _ | Not using MBR (Electromagnetic brake
EM2 or EM1 interlock) turns off without the
forced stop deceleration.
21 _ _ | Not using MBR (Electromagnetic brake
EM2 or EM1 interlock) turns off after the
forced stop deceleration.

5- 13




5. PARAMETERS

Initial Settin
No. Symbol Name and function value 9
. range
[unit]
PAO8 ATU Auto tuning mode Refer to Name

Select the gain adjustment mode.

Sjit::]lirtlg Explanation \I/r:ltlljael
___x Gain adjustment mode selection 1h
0: 2 gain adjustment mode 1 (interpolation mode)
1: Auto tuning mode 1
2: Auto tuning mode 2
3: Manual mode
4: 2 gain adjustment mode 2
Refer to table 5.2 for details.
X For manufacturer setting Oh
X Oh
X___ Oh
Table 5.2 Gain adjustment mode selection
Setting Gain adjustment Automatically adjusted parameter
value mode
___0 2 gain adjustment [Pr. PB06 Load to motor inertia ratio/load to motor
mode 1 mass ratio]
(interpolation mode) | [Pr. PB08 Position loop gain]
[Pr. PB0O9 Speed loop gain]
[Pr. PB10 Speed integral compensation]
1 Auto tuning mode 1 [ [Pr. PB0O6 Load to motor inertia ratio/load to motor
mass ratio]
[Pr. PBO7 Model loop gain]
[Pr. PBO8 Position loop gain]
[Pr. PBO9 Speed loop gain]
[Pr. PB10 Speed integral compensation]
___2 Auto tuning mode 2 | [Pr. PBO7 Model loop gain]
[Pr. PBO8 Position loop gain]
[Pr. PB0O9 Speed loop gain]
[Pr. PB10 Speed integral compensation]
3 Manual mode
___4 2 gain adjustment [Pr. PBO8 Position loop gain]
mode 2 [Pr. PB09 Speed loop gain]
[Pr. PB10 Speed integral compensation]

and function
column.
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5. PARAMETERS

. Initial Setting
No. Symbol Name and function valge range
[unit]
PAO9 RSP Auto tuning response 16 1to 40
Set a response of the auto tuning.
Machine characteristic Machine characteristic
Setting Guideliqe for Setting Guideliqe for
value |Response machine value |Response machine
resonance resonance
frequency [Hz] frequency [Hz]
1 Low 2.7 21 Middle 67.1
2 response 3.6 22 response 75.6
3 t 4.9 23 t 85.2
4 6.6 24 95.9
5 10.0 25 108.0
6 11.3 26 121.7
7 12.7 27 1371
8 14.3 28 154.4
9 16.1 29 173.9
10 18.1 30 195.9
11 20.4 31 220.6
12 23.0 32 248.5
13 25.9 33 279.9
14 29.2 34 315.3
15 329 35 355.1
16 37.0 36 400.0
17 41.7 37 446.6
18 il 47.0 38 il 501.2
19 Middle 52.9 39 High 571.5
20 response 59.6 40 response 642.7
PA10 INP In-position range 1600 Oto
Set an in-position range per command pulse. [pulse] [ 65535
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PA14

*POL

Rotation direction selection/travel direction selection
This is used to select a rotation direction or travel direction.
For the setting for the master-slave operation function, refer to section 17.2.

Servo motor rotation direction/linear servo motor travel
Setting direction

value Positioning address Positioning address
increase decrease

0 CCW or positive direction | CW or negative direction
1 CW or negative direction | CCW or positive direction
The following shows the servo motor rotation directions.

Forward rotation (CCW)

Reverse rotation (CW)

The positive/negative directions of the linear servo motor are as follows.

Negative direction

Negative direction Secondary side

Secondary side

Positive direction
Primary side

Positive direction
Primary side

e

Negative direction

LM-H3/LM-F series LM-U2 series LM-K2 series

0

Oto1

PA15

*ENR

Encoder output pulses

Set the encoder output pulses from the servo amplifier by using the number of output pulses
per revolution, dividing ratio, or electronic gear ratio. (after multiplication by 4)

To set a numerator of the electronic gear, select "A-phase/B-phase pulse electronic gear
setting (__ 3 _)" of "Encoder output pulse setting selection" in [Pr. PCO03].

The maximum output frequency is 4.6 Mpulses/s. Set the parameter within this range.

4000
[pulse/
rev]

1to
65535

PA16

*ENR2

Encoder output pulses 2
Set a denominator of the electronic gear for the A/B-phase pulse output. To set a denominator
of the electronic gear, select "A-phase/B-phase pulse electronic gear setting (_ _ 3 _)" of

"Encoder output pulse setting selection" in [Pr. PCO3].

1to
65535
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Initial

No. | Symbol Name and function value Sr::é;ns
[unit]

PA17 [ **MSR | Servo motor series setting 0000h | Refer to
When you use a linear servo motor, select its model from [Pr. PA17] and [Pr. PA18]. Set this Name
and [Pr. PA18] at a time. and
Refer to the following table for settings. function

column.

Linear servo motor Servo motor model Parameter
series (primary side) [Pr. PA17] setting | [Pr. PA18] setting
LM-H3P2A-07P-BSS0 2101h
LM-H3P3A-12P-CSS0 3101h
LM-H3P3B-24P-CSS0 3201h
LM-H3P3C-36P-CSS0 3301h
LM-H3 LM-H3P3D-48P-CSS0 00BBh 3401h
LM-H3P7A-24P-ASS0O 7101h
LM-H3P7B-48P-ASS0 7201h
LM-H3P7C-72P-ASS0 7301h
LM-H3P7D-96P-ASS0 7401h
LM-U2PAB-05M-0SS0 A201h
LM-U2PAD-10M-0SS0 A401h
LM-U2PAF-15M-0SS0 A601h
LM-U2PBB-07M-1SS0 B201h
LM-U2 LM-U2PBD-15M-1SS0 00B4h B401h
LM-U2PBF-22M-1SS0 2601h
LM-U2P2B-40M-2SS0 2201h
LM-U2P2C-60M-2SS0 2301h
LM-U2P2D-80M-2SS0 2401h
LM-FPZB-06M71SSO 2201h
(natural cooling)
LM-FP2D-12M‘-1SSO 2401h
(natural cooling)
LM-FP2F-18M-‘1SSO 2601h
(natural cooling)
LM-FP4B-12MT1SSO 4201h
(natural cooling)
LM-FP4D-24M‘-1SSO 4401h
(natural cooling)
LM-FP4F-36M-‘1SSO 4601h
(natural cooling)
LM-FP4H-48M‘-1SSO 4801h
(natural cooling)
eSO 150
LM-F LM-FP2B-06M 1gsso 0082
P 2202h
(liquid cooling)
LM-EP%D-12M-1SSO 2402h
(liquid cooling)
LM-EP%F-18M-1SSO 2602h
(liquid cooling)
LM-IT'P4.B-12|\/.I-1SSO 4202h
(liquid cooling)
LM-EP4.D-24|V.I-1SSO 4402h
(liquid cooling)
LM-EPL‘TF-SGM-1SSO 4602h
(liquid cooling)
LM-EP4.H-48IVII-1SSO 4802h
(liquid cooling)
LM-EP?H-GOM-1SSO 5802h
(liquid cooling)
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Initial

No. | Symbol Name and function value Srz:é;ns
[unit]
PA17 | **MSR 0000h | Refer to
Linear servo motor Servo motor model Name
! i . Parameter and
series (primary side) )
LM-K2P1A-01M-2SS1 1101h function
column.
LM-K2P1C-03M-2SS1 1301h
LM-K2P2A-02M-1SS1 2101h
LM-K2 LM-K2P2C-07M-1SS1 00B8h 2301h
LM-K2P2E-12M-1SS1 2501h
LM-K2P3C-14M-1SS1 3301h
LM-K2P3E-24M-1SS1 3501h
PA18 | **MTY | Servo motor type setting 0000h | Refer to
When you use a linear servo motor, select its model from [Pr. PA17] and [Pr. PA18]. Set this Name
and [Pr. PA17] at a time. and
Refer to the table of [Pr. PA17] for settings. function
column
of [Pr.
PA17].
PA19 *BLK | Parameter writing inhibit 00ABh | Refer to
Select a reference range and writing range of the parameter. Name
Refer to table 5.3 for settings. and
. . . function
Table 5.3 [Pr. PA19] setting value and reading/writing range column.

patg | Seting | pr | pg | pc | PD | PE PF PL
operation
Other than | Reading O
below Writing o)
000Ah Ree?c.hng Only 19
Writing | Only 19
oooBh |eading | O O O
Writing O O O
oooch |-Reading | O O O O
Writing O O O O
000Fh Rea.c.ilng O O O = Q =
Writing O @) @) O @) O
00AAR ReaTc.hng O O ©) O @) ©)
Writing O @) O O O @)
00ABh Reading @) O O O O O O
initial N
\(/alue) Writing O O O O O O O
100h |—eading | O
Writing Only 19
100ch |eading | O Q O O
Writing Only 19
100Fh Reéc.ilng O O O O O O
Writing | Only 19
10AAR ReaTc.hng O @) ©) O @) ©)
Writing | Only 19
10ABh ReaTc.hng O O ©) O @) ©) O
Writing | Only 19
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PA20

*TDS

Tough drive setting
Alarms may not be avoided with the tough drive function depending on the situations of the
power supply and load fluctuation.
You can assign MTTR (During tough drive) to pins CN3-9, CN3-13 and CN3-15 with [Pr.
PDO07] to [Pr. PD09].

Setting
digit

Explanation

Initial
value

X

For manufacturer setting

Oh

X

Vibration tough drive selection
0: Disabled
1: Enabled

Selecting "1" enables to suppress vibrations by automatically
changing setting values of [Pr. PB13 Machine resonance
suppression filter 1] and [Pr. PB15 Machine resonance suppression
filter 2] in case that the vibration exceed the value of the oscillation
level set in [Pr. PF23].

Refer to section 7.3 for details.

Oh

SEMI-F47 function selection
0: Disabled
1: Enabled

Selecting "1" enables to avoid occurring [AL. 10 Undervoltage] using
the electrical energy charged in the capacitor in case that an
instantaneous power failure occurs during operation. Set the time of

until [AL. 10.1 Voltage drop in the control circuit power] occurs in [Pr.

PF25 SEMI-F47 function - Instantaneous power failure detection
time].

Oh

For manufacturer setting

Oh

Refer to Name
and function

column.

PA21

*AOP3

Function selection A-3

Setting
digit

Explanation

Initial
value

X

One-touch tuning function selection
0: Disabled
1: Enabled

When the digit is "0", the one-touch tuning with MR Configurator2
will be disabled.

1h

For manufacturer setting

Oh

Oh

Oh

Refer to Name
and function

column.
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Setting
digit

Explanation

Initial
value

X

Vibration suppression function selection

0: Standard mode

1: 3 inertia mode

2: Low response mode

When two low resonance frequencies are generated, select "3
inertia mode (_ _ _ 1)". When the load to motor inertia ratio exceeds
the recommended load to motor inertia ratio, select "Low response
mode (__ _ 2)".

When you select the standard mode or low response mode,
"Vibration suppression control 2" is not available.

When you select the 3 inertia mode, the feed forward gain is not
available.

Before changing the control mode with the controller during the 3
inertia mode or low response mode, stop the motor.

Oh

For manufacturer setting

Oh

Oh

Oh

Initial Settin
No. Symbol Name and function value 9
. range
[unit]
PA22 | **PCS | Position control composition selection Refer to Name
Setting . Initial ] | 21d function
L Explanation column.
digit value
___x For manufacturer setting Oh
__X_ Oh
X Oh
X ___ | Scale measurement mode selection Oh
0: Disabled
1: Used in absolute position detection system
2: Used in incremental system
The absolute position detection system cannot be used while an
incremental type encoder is used. Enabling absolute position
detection system will trigger [AL. 37 Parameter error].
Additionally, the setting is enabled only in the standard control
mode. Setting other than "0" in other operation modes triggers [AL.
37 Parameter error].
PA23 | DRAT | Drive recorder arbitrary alarm trigger setting Refer to Name
Setl initial and function
eiing Explanation niia column.
digit value
__xx | Alarm detail No. setting 00h
Set the digits when you execute the trigger with arbitrary alarm
detail No. for the drive recorder function.
When these digits are "0 0", only the arbitrary alarm No. setting will
be enabled.
XX __ | Alarm No. setting 00h
Set the digits when you execute the trigger with arbitrary alarm No.
for the drive recorder function.
When "0 0" are set, arbitrary alarm trigger of the drive recorder will
be disabled.
Setting example:
To activate the drive recorder when [AL. 50 Overload 1] occurs, set "5 0 0 0".
To activate the drive recorder when [AL. 50.3 Thermal overload error 4 during operation]
occurs, set"50 0 3".
PA24 | AOP4 | Function selection A-4 Refer to Name

and function
column.
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Initial
No. Symbol Name and function value
[unit]

Setting
range

PA25 | OTHOV | One-touch tuning - Overshoot permissible level 0 0to 100
This is used to set a permissible value of overshoot amount with a percentage to in-position [%]
range.

However, setting "0" will be 50%.

PA26 *AOP | Function selection A-5 Refer to Name
and function
column.

Setting ) Initial
digit Explanation value

X Torque limit function selection at instantaneous power failure Oh
(instantaneous power failure tough drive selection)

0: Disabled

1: Enabled

When an instantaneous power failure occurs during operation, you
can save electric energy charged in the capacitor in the servo
amplifier by limiting torque at acceleration. You can also delay the
time until [AL. 10.2 Voltage drop in the main circuit power] occurs
with instantaneous power failure tough drive function. Doing this will
enable you to set a longer time in [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time].

To enable the torque limit function at instantaneous power failure,
select "Enabled (_ 1 _ )" of "SEMI-F47 function selection" in [Pr.
PA20].

This parameter setting is used with servo amplifier with software
version A6 or later.

X For manufacturer setting Oh
X Oh
X Oh
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5.2.2 Gainffilter setting parameters ([Pr. PB_ _])

When the setting is 100%, the droop pulses during operation at constant speed are nearly
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.

Initial Setting
No. Symbol Name and function value
. range
[unit]
PBO1 FILT | Adaptive tuning mode (adaptive filter II) Refer to Name
Set the adaptive filter tuning. and function
column.
Ssitgir:g Explanation \llrgltijael
___X Filter tuning mode selection Oh
Select the adjustment mode of the machine resonance suppression
filter 1. Refer to section 7.1.2 for details.
0: Disabled
1: Automatic setting
2: Manual setting
X _ For manufacturer setting Oh
X Oh
X___ Oh
PB02 | VRFT | Vibration suppression control tuning mode (advanced vibration suppression control Il) Refer to Name
This is used to set the vibration suppression control tuning. Refer to section 7.1.5 for details. and function
column.
Sjit::]lirtlg Explanation \I/r:ltlljael
___x Vibration suppression control 1 tuning mode selection Oh
Select the tuning mode of the vibration suppression control 1.
0: Disabled
1: Automatic setting
2: Manual setting
X _ Vibration suppression control 2 tuning mode selection Oh
Select the tuning mode of the vibration suppression control 2. To
enable the digit, select "3 inertia mode (_ _ _ 1)" of "Vibration
suppression mode selection" in [Pr. PA24 Function selection A-4].
0: Disabled
1: Automatic setting
2: Manual setting
X For manufacturer setting Oh
X___ Oh
PB03 | TFBGN | Torque feedback loop gain 18000 0to
This is used to set a torque feedback loop gain in the continuous operation to torque control [rad/s] | 18000
mode.
Decreasing the setting value will also decrease a collision load during continuous operation to
torque control mode.
Setting a value less than 6 rad/s will be 6 rad/s.
PB04 FFC Feed forward gain 0 0to 100
Set the feed forward gain. [%]
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. Initial Setting
No. Symbol Name and function value
. range
[unit]
PB06 GD2 Load to motor inertia ratio/load to motor mass ratio 7.00 0.00 to
This is used to set the load to motor inertia ratio or load to motor mass ratio. Multiplier| 300.00
The setting of the parameter will be the automatic setting or manual setting depending on the
[Pr. PAO8] setting. Refer to the following table for details. When the parameter is automatic
setting, the value will vary between 0.00 and 100.00.
Pr. PAO8 This parameter
_ _ 0(2 gain adjustment mode 1 (interpolation mode)) Automatic setting
_ _ 1 (Auto tuning mode 1)
_ _ 2 (Auto tuning mode 2) Manual setting
__ 3 (Manual mode)
_ _ 4 (2 gain adjustment mode 2)
PBO7 PG1 Model loop gain 15.0 1.0to
Set the response gain up to the target position. [rad/s] | 2000.0
Increasing the setting value will also increase the response level to the position command but
will be liable to generate vibration and/or noise.
The setting of the parameter will be the automatic setting or manual setting depending on the
[Pr. PAO8] setting. Refer to the following table for details.
Pr. PAO8 This parameter
_ __0(2 gain adjustment mode 1 (interpolation mode)) Manual setting
_ _ 1 (Auto tuning mode 1) Automatic setting
_ _ 2 (Auto tuning mode 2)
_ _ 3 (Manual mode) Manual setting
_ _ _ 4 (2 gain adjustment mode 2)
PB08 PG2 | Position loop gain 37.0 1.0to
This is used to set the gain of the position loop. [rad/s] | 2000.0
Set this parameter to increase the position response to level load disturbance.
Increasing the setting value will also increase the response level to the load disturbance but
will be liable to generate vibration and/or noise.
The setting of the parameter will be the automatic setting or manual setting depending on the
[Pr. PAO8] setting. Refer to the following table for details.
Pr. PAO8 This parameter
_ _ 0(2 gain adjustment mode 1 (interpolation mode)) Automatic setting
_ _ 1 (Auto tuning mode 1)
_ _ 2 (Auto tuning mode 2)
_ _ 3 (Manual mode) Manual setting
_ _ 4 (2 gain adjustment mode 2) Automatic setting
PB09 | VG2 | Speed loop gain 823 20 to
This is used to set the gain of the speed loop. [rad/s] | 65535
Set this parameter when vibration occurs on machines of low rigidity or large backlash.
Increasing the setting value will also increase the response level but will be liable to generate
vibration and/or noise.
The setting of the parameter will be the automatic setting or manual setting depending on the
[Pr. PAO8] setting. Refer to the table of [Pr. PB08] for details.
PB10 VIC Speed integral compensation 33.7 0.1to
This is used to set the integral time constant of the speed loop. [ms] 1000.0
Decreasing the setting value will increase the response level but will be liable to generate
vibration and/or noise.
The setting of the parameter will be the automatic setting or manual setting depending on the
[Pr. PAO8] setting. Refer to the table of [Pr. PB08] for details.
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PB11

VvDC

Speed differential compensation

This is used to set the differential compensation.

To enable the parameter, select "Continuous PID control enabled (_ _ 3 _)" of "PI-PID
switching control selection" in [Pr. PB24].

980

Oto
1000

PB12

OVA

Overshoot amount compensation

This is used to set a viscous friction torque or thrust to rated torque in percentage unit at servo
motor rated speed or linear servo motor rated speed.

When the response level is low or when the torque/thrust is limited, the efficiency of the
parameter may be lower.

[%]

0to 100

PB13

NH1

Machine resonance suppression filter 1

Set the notch frequency of the machine resonance suppression filter 1.

When you select "Automatic setting (_ _ _ 1)" of "Filter tuning mode selection" in [Pr. PB01],
this parameter will be adjusted automatically.

When you select "Manual setting ( 2)" of "Filter tuning mode selection" in [Pr. PB01], the
setting value will be enabled.

4500
[HZ]

10
to
4500

PB14

NHQ1

Notch shape selection 1

Set the shape of the machine resonance suppression filter 1.

When you select "Automatic setting (_ _ _ 1)" of "Filter tuning mode selection" in [Pr. PB01],
this parameter will be adjusted automatically.

Set manually for the manual setting.

Setting ) Initial
digit Explanation value

X For manufacturer setting Oh
X Notch depth selection Oh
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
X Notch width selection Oh
0:a=2
1:a=3
2:a=4
3:a=5
X For manufacturer setting Oh

Refer to Name
and function

column.

PB15

NH2

Machine resonance suppression filter 2

Set the notch frequency of the machine resonance suppression filter 2.

To enable the setting value, select "Enabled (_ _ _ 1)" of "Machine resonance suppression
filter 2 selection" in [Pr. PB16].

4500
[Hz]

10
to
4500

PB16

NHQ2

Notch shape selection 2
Set the shape of the machine resonance suppression filter 2.

Setting ) Initial
digit Explanation value

X Machine resonance suppression filter 2 selection Oh
0: Disabled
1: Enabled

X Notch depth selection Oh
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB

X Notch width selection Oh
0:a=2
1:a=3
2:a=4
3:a=5

X For manufacturer setting Oh

Refer to Name
and function

column.
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. Initial Setting
No. | Symbol Name and function value
[unit] range
PB17 NHF Shaft resonance suppression filter Refer to Name
This is used for setting the shaft resonance suppression filter. and function
This is used to suppress a low-frequency machine vibration. column.
When you select "Automatic setting (_ _ _ 0)" of "Shaft resonance suppression filter selection"
in [Pr. PB23], the value will be calculated automatically from the servo motor you use and load
to motor inertia ratio. It will not automatically calculated for the liner servo motor. Set manually
for "Manual setting (_ _ _ 1)".
When "Shaft resonance suppression filter selection" is "Disabled (_ _ _ 2)" in [Pr. PB23], the
setting value of this parameter will be disabled.
When you select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 4 selection" in
[Pr. PB49], the shaft resonance suppression filter is not available.
S:it;'ir:g Explanation \I/r:ﬂjai
_ XX Shaft resonance suppression filter setting frequency selection 00h
This is used for setting the shaft resonance suppression filter.
Refer to table 5.4 for settings.
Set the value closest to the frequency you need.
X Notch depth selection Oh
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
X__ For manufacturer setting Oh
Table 5.4 Shaft resonance suppression filter setting
frequency selection
S\'l"ztlt:;g Frequency [HZ] sztlt:;g Frequency [HZ]
00 Disabled 10 562
01 Disabled 11 529
02 4500 12 500
03 3000 13 473
04 2250 14 450
05 1800 15 428
06 1500 16 409
07 1285 17 391
08 1125 18 375
09 1000 19 360
0A 900 1A 346
0B 818 1B 333
0oC 750 1C 321
oD 692 1D 310
OE 642 1E 300
OF 600 1F 290
PB18 LPF Low-pass filter setting 3141 100 to
Set the low-pass filter. [rad/s] | 18000

The following shows a relation of a required parameter to this parameter.

[Pr. PB23] [Pr. PB18]
_ 0 _ (Initial value) | Automatic setting
1 Setting value
enabled
__2_ Setting value
disabled
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Initial Settin
No. | Symbol Name and function value N
. range
[unit]
PB19 | VRF11 | Vibration suppression control 1 - Vibration frequency 100.0 0.1
Set the vibration frequency for vibration suppression control 1 to suppress low-frequency [Hz] to
machine vibration. 300.0
When "Vibration suppression control 1 tuning mode selection" is "Automatic setting (_ _ _ 1)"
in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _
2)". Refer to section 7.1.5 for details.
PB20 | VRF12 | Vibration suppression control 1 - Resonance frequency 100.0 0.1
Set the resonance frequency for vibration suppression control 1 to suppress low-frequency [Hz] to
machine vibration. 300.0
When "Vibration suppression control 1 tuning mode selection" is "Automatic setting (_ _ _ 1)"
in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _
2)". Refer to section 7.1.5 for details.
PB21 | VRF13 | Vibration suppression control 1 - Vibration frequency damping 0.00 0.00
Set a damping of the vibration frequency for vibration suppression control 1 to suppress low- to
frequency machine vibration. 0.30
When "Vibration suppression control 1 tuning mode selection" is "Automatic setting (_ _ _ 1)"
in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _
2)". Refer to section 7.1.5 for details.
PB22 | VRF14 | Vibration suppression control 1 - Resonance frequency damping 0.00 0.00
Set a damping of the resonance frequency for vibration suppression control 1 to suppress low- to
frequency machine vibration. 0.30
When "Vibration suppression control 1 tuning mode selection" is "Automatic setting (_ _ _ 1)"
in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _
2)". Refer to section 7.1.5 for details.
PB23 | VFBF | Low-pass filter selection Refer to Name

Select the shaft resonance suppression filter and low-pass filter.

Setting . Initial
digit Explanation value
X Shaft resonance suppression filter selection Oh

0: Automatic setting

1: Manual setting

2: Disabled

When you select "Enabled (_ _ _ 1)" of "Machine resonance
suppression filter 4 selection" in [Pr. PB49], the shaft resonance
suppression filter is not available.

X Low-pass filter selection Oh
0: Automatic setting
1: Manual setting

2: Disabled

_X For manufacturer setting Oh
X Oh

and function

column.
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Initial Setting
No. | Symbol Name and function value
[unit] range
PB24 | *MVS | Slight vibration suppression control Refer to Name
Select the slight vibration suppression control and PI-PID switching control. and function
column.
Sgit;lir:g Explanation \I/r1a||t:j'czl
x| Slight vibration suppression control selection Oh
0: Disabled
1: Enabled
To enable the slight vibration suppression control, select "Manual
mode (_ _ _ 3)" of "Gain adjustment mode selection" in [Pr. PA08].
Slight vibration suppression control cannot be used in the speed
control mode.
__x_ | PI-PID switching control selection Oh
0: PI control enabled
(Switching to PID control is possible with commands of servo
system controller.)
3: 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), enabling PID control and completing
positioning simultaneously will suppress the unnecessary torque
generated to compensate for a position shift.
X For manufacturer setting Oh
X___ Oh
PB26 | *CDP | Gain switching function Refer to Name
Select the gain switching condition. and function
Set conditions to enable the gain switching values set in [Pr. PB29] to [Pr. PB36] and [Pr. column.
PB56] to [Pr. PB60].
Sgitgir:g Explanation :,l'ﬂf;
___x | Gain switching selection Oh
0: Disabled
1: Control command from controller is enabled
2: Command frequency
3: Droop pulses
4: Servo motor speed/linear servo motor speed
__x_ | Gain switching condition selection Oh
0: Gain after switching is enabled with gain switching condition or
more
1: Gain after switching is enabled with gain switching condition or
less
X For manufacturer setting Oh
X___ Oh
PB27 CDL | Gain switching condition 10 0to
This is used to set the value of gain switching (command frequency, droop pulses, and servo |[kpulse/s]| 65535
motor speed/linear servo motor speed) selected in [Pr. PB26]. /[pulse]
The set value unit differs depending on the switching condition item. (Refer to section 7.2.3.) /[r/min]
The unit "r/min" will be "mm/s" for linear servo motors.
PB28 CDT Gain switching time constant 1 0to 100
This is used to set the time constant at which the gains will change in response to the [ms]
conditions set in [Pr. PB26] and [Pr. PB27].
PB29 | GD2B |Load to motor inertia ratio/load to motor mass ratio after gain switching 7.00 0.00 to
This is used to set the load to motor inertia ratio/load to motor mass ratio when gain switching | [Multiplier]| 300.00

is enabled.
This parameter is enabled only when you select "Manual mode (_ _ _ 3)" of "Gain adjustment
mode selection" in [Pr. PAQ8].
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PB30

PG2B

Position loop gain after gain switching

Set the position loop gain when the gain switching is enabled.

When you set a value less than 1.0 rad/s, the value will be the same as [Pr. PB08].

This parameter is enabled only when you select "Manual mode (_ _ _ 3)" of "Gain adjustment
mode selection" in [Pr. PA08].

0.0
[rad/s]

0.0to
2000.0

PB31

VG2B

Speed loop gain after gain switching

Set the speed loop gain when the gain switching is enabled.

When you set a value less than 20 rad/s, the value will be the same as [Pr. PB09].

This parameter is enabled only when you select "Manual mode (_ _ _ 3)" of "Gain adjustment
mode selection" in [Pr. PA08].

0
[rad/s]

Oto
65535

PB32

VICB

Speed integral compensation after gain switching

Set the speed integral compensation when the gain changing is enabled.

When you set a value less than 0.1 ms, the value will be the same as [Pr. PB10].

This parameter is enabled only when you select "Manual mode (_ _ _ 3)" of "Gain adjustment
mode selection" in [Pr. PA08].

0.0
[ms]

0.0to
5000.0

PB33

VRF11B

Vibration suppression control 1 - Vibration frequency after gain switching
Set the vibration frequency for vibration suppression control 1 when the gain switching is
enabled.
When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB19].
This parameter will be enabled only when the following conditions are fulfilled.
- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
- "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual setting (
_2)"
- "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _
_n
Switching during driving may cause a shock. Be sure to switch them after the servo motor or
linear servo motor stops.

0.0
[HZ]

0.0to
300.0

PB34

VRF12B

Vibration suppression control 1 - Resonance frequency after gain switching
Set the resonance frequency for vibration suppression control 1 when the gain switching is
enabled.
When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB20].
This parameter will be enabled only when the following conditions are fulfilled.
+ "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
+ "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual setting (
_2)
- "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _
_nn
Switching during driving may cause a shock. Be sure to switch them after the servo motor or
linear servo motor stops.

0.0
[Hz]

0.0to
300.0

PB35

VRF13B

Vibration suppression control 1 - Vibration frequency damping after gain switching
Set a damping of the vibration frequency for vibration suppression control 1 when the gain
switching is enabled.
This parameter will be enabled only when the following conditions are fulfilled.
- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
- "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual setting (_ _
_2)
+ "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _
_)
Switching during driving may cause a shock. Be sure to switch them after the servo motor or
linear servo motor stops.

0.00

0.00
to
0.30

PB36

VRF14B

Vibration suppression control 1 - Resonance frequency damping after gain switching

Set a damping of the resonance frequency for vibration suppression control 1 when the gain

switching is enabled.

This parameter will be enabled only when the following conditions are fulfilled.

- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".

- "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual setting (
_2)

- "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _
_n

Switching during driving may cause a shock. Be sure to switch them after the servo motor or

linear servo motor stops.

0.00

0.00
to
0.30
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Initial Settin
No. Symbol Name and function value 9
. range
[unit]
PB45 | CNHF | Command notch filter Refer to Name

Set the command notch filter.

Sjitgirt]g Explanation \Ilr;;(:il

XX Command notch filter setting frequency selection 00h
Refer to table 5.5 for the relation of setting values to frequency.

X Notch depth selection Oh
Refer to table 5.6 for details.

X For manufacturer setting Oh

Table 5.5 Command notch filter setting frequency selection

Setting | Frequency Setting | Frequency Setting | Frequency

value [Hz] value [Hz] value [Hz]
00 Disabled 20 70 40 17.6
01 2250 21 66 41 16.5
02 1125 22 62 42 15.6
03 750 23 59 43 14.8
04 562 24 56 44 141
05 450 25 53 45 134
06 375 26 51 46 12.8
07 321 27 48 47 12.2
08 281 28 46 48 11.7
09 250 29 45 49 11.3
0A 225 2A 43 4A 10.8
0B 204 2B 41 4B 10.4
oc 187 2C 40 4C 10
0D 173 2D 38 4D 9.7
OE 160 2E 37 4E 9.4
OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8
11 132 31 33.1 51 8.3
12 125 32 31.3 52 7.8
13 118 33 29.6 53 7.4
14 112 34 28.1 54 7.0
15 107 35 26.8 55 6.7
16 102 36 25.6 56 6.4
17 97 37 245 57 6.1
18 93 38 23.4 58 5.9
19 90 39 225 59 5.6
1A 86 3A 21.6 5A 54
1B 83 3B 20.8 5B 5.2
1C 80 3C 20.1 5C 5.0
1D 77 3D 19.4 5D 4.9
1E 75 3E 18.8 5E 4.7
1F 72 3F 18.2 5F 4.5

and function

column.
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. Initial Setting
No. | Symbol Name and function value
. range
[unit]
PB45 | CNHF Table 5.6 Notch depth selection Refer to Name
and function
Setting Depth [dB] Setting Depth [dB] column.
value value
0 -40.0 8 -6.0
1 -24.1 9 -5.0
2 -18.1 A -4.1
3 -14.5 B -3.3
4 -12.0 C -2.5
5 -10.1 D -1.8
6 -8.5 E -1.2
7 -7.2 F -0.6
PB46 NH3 Machine resonance suppression filter 3 4500 10 to
Set the notch frequency of the machine resonance suppression filter 3. [Hz] 4500
To enable the setting value, select "Enabled (_ _ _ 1)" of "Machine resonance suppression
filter 3 selection" in [Pr. PB47].
PB47 | NHQ3 | Notch shape selection 3 Refer to Name
Set the shape of the machine resonance suppression filter 3. and function
column.
S:it;ir:g Explanation \I/r;lt:il
___X Machine resonance suppression filter 3 selection Oh
0: Disabled
1: Enabled
__X_ Notch depth selection Oh
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
X Notch width selection Oh
0:a=2
1:a=3
2:a0=4
3:a=5
X__ _ For manufacturer setting Oh
PB48 NH4 Machine resonance suppression filter 4 4500 10 to
Set the notch frequency of the machine resonance suppression filter 4. [Hz] 4500

To enable the setting value, select "Enabled (_ _
filter 4 selection" in [Pr. PB49].

_1)" of "Machine resonance suppression
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PB49

NHQ4

Notch shape selection 4
Set the shape of the machine resonance suppression filter 4.

Setting . Initial
digit Explanation value

X Machine resonance suppression filter 4 selection Oh
0: Disabled

1: Enabled

When you select "Enabled" of this digit, [Pr. PB17 Shaft resonance
suppression filter] is not available.

X Notch depth selection Oh
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB

X Notch width selection Oh
0:a=2
1:a=3
2:0=4
3:a=5

X For manufacturer setting Oh

Refer to Name
and function

column.

PBS50

NH5

Machine resonance suppression filter 5

Set the notch frequency of the machine resonance suppression filter 5.

To enable the setting value, select "Enabled ( 1)" of "Machine resonance suppression
filter 5 selection" in [Pr. PB51].

4500
[Hz]

10 to
4500

PB51

NHQ5

Notch shape selection 5

Set the shape of the machine resonance suppression filter 5.

When you select "Enabled (_ _ _ 1)" of "Robust filter selection” in [Pr. PE41], the machine
resonance suppression filter 5 is not available.

Setting . Initial
digit Explanation value

X Machine resonance suppression filter 5 selection Oh
0: Disabled
1: Enabled

X Notch depth selection Oh
0:-40dB
1:-14 dB
2:-8dB
3:-4dB

X Notch width selection Oh
0:a=2
1:a=3
2:0=4
3:a=5

X For manufacturer setting Oh

Refer to Name
and function

column.

PB52

VRF21

Vibration suppression control 2 - Vibration frequency

Set the vibration frequency for vibration suppression control 2 to suppress low-frequency
machine vibration.

To enable this, select "3 inertia mode (_
[Pr. PA24].

When "Vibration suppression control 2 tuning mode selection" is "Automatic setting (_ _ 1 _)"

in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _ 2

) -

_ 1)" of "Vibration suppression mode selection" in

100.0
[Hz]

0.1to
300.0
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PB53

VRF22

Vibration suppression control 2 - Resonance frequency

Set the resonance frequency for vibration suppression control 2 to suppress low-frequency
machine vibration.

To enable this, select "3 inertia mode (_ _ _ 1)" of "Vibration suppression mode selection" in
[Pr. PA24].

When "Vibration suppression control 2 tuning mode selection" is "Automatic setting (_ _ 1 _)"
in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _ 2

)" -

100.0
[HZ]

0.1to
300.0

PB54

VRF23

Vibration suppression control 2 - Vibration frequency damping

Set a damping of the vibration frequency for vibration suppression control 2 to suppress low-
frequency machine vibration.

To enable this, select "3 inertia mode (_
[Pr. PA24].

When "Vibration suppression control 2 tuning mode selection" is "Automatic setting (_ _ 1 _)"

in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _ 2

) -

_ 1)" of "Vibration suppression mode selection" in

0.00

0.00 to
0.30

PB55

VRF24

Vibration suppression control 2 - Resonance frequency damping

Set a damping of the resonance frequency for vibration suppression control 2 to suppress low-
frequency machine vibration.

To enable this, select "3 inertia mode (_
[Pr. PA24].

When "Vibration suppression control 2 tuning mode selection" is "Automatic setting (_ _ 1 _)"
in [Pr. PB02], this parameter will be set automatically. Set manually for "Manual setting (_ _ 2

) -

_ 1)" of "Vibration suppression mode selection" in

0.00

0.00 to
0.30

PB56

VRF21B

Vibration suppression control 2 - Vibration frequency after gain switching

Set the vibration frequency for vibration suppression control 2 when the gain switching is

enabled.

To enable this, select "3 inertia mode (_

[Pr. PA24].

This parameter will be enabled only when the following conditions are fulfilled.

- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".

- "Vibration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual setting (
2 )"

+ "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _
"

Switching during driving may cause a shock. Be sure to switch them after the servo motor or

linear servo motor stops.

_ 1)" of "Vibration suppression mode selection" in

0.0
[HZ]

0.0to
300.0

PB57

VRF22B

Vibration suppression control 2 - Resonance frequency after gain switching

Set the resonance frequency for vibration suppression control 2 when the gain switching is

enabled.

To enable this, select "3 inertia mode (_ _ _ 1)" of "Vibration suppression mode selection" in

[Pr. PA24].

This parameter will be enabled only when the following conditions are fulfilled.

- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".

- "Vibration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual setting (
2 )"

+ "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _
"

Switching during driving may cause a shock. Be sure to switch them after the servo motor or

linear servo motor stops.

0.0
[HZ]

0.0to
300.0
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PB58

VRF23B

Vibration suppression control 2 - Vibration frequency damping after gain switching

Set a damping of the vibration frequency for vibration suppression control 2 when the gain
switching is enabled.

To enable this, select "3 inertia mode (_ _ _ 1)" of "Vibration suppression mode selection" in
[Pr. PA24].

This parameter will be enabled only when the following conditions are fulfilled.

- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".

- "Vibration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual setting (

2 ).

- "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _

_1)
Switching during driving may cause a shock. Be sure to switch them after the servo motor or
linear servo motor stops.

0.00

0.00 to
0.30

PB59

VRF24B

Vibration suppression control 2 - Resonance frequency damping after gain switching

Set a damping of the resonance frequency for vibration suppression control 2 when the gain
switching is enabled.

To enable this, select "3 inertia mode (_ _ _ 1)" of "Vibration suppression mode selection" in
[Pr. PA24].

This parameter will be enabled only when the following conditions are fulfilled.

- "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".

- "Vibration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual setting (

2 ).

- "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _

_1)
Switching during driving may cause a shock. Be sure to switch them after the servo motor or
linear servo motor stops.

0.00

0.00 to
0.30

PB60

PG1B

Model loop gain after gain switching

Set the model loop gain when the gain switching is enabled.

When you set a value less than 1.0 rad/s, the value will be the same as [Pr. PB07].
This parameter will be enabled only when the following conditions are fulfilled.

+ "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".

+ "Gain switching selection" in [Pr. PB26] is "Control command from controller is enabled (_ _

_y
Switching during driving may cause a shock. Be sure to switch them after the servo motor or
linear servo motor stops.

0.0
[rad/s]

0.0 to
2000.0
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5.2.3 Extension setting parameters ([Pr. PC_ _])

This is used to select the encoder pulse direction and encoder output pulse setting.

Setting . Initial
digit Explanation value
___Xx Encoder output pulse phase selection Oh

0: Increasing A-phase 90° in CCW or positive direction
1: Increasing A-phase 90° in CW or negative direction

Servo motor rotation direction/

sztlt:;g linear servo motor travel direction
CCW or positive direction | CW or negative direction
0 A-phase flflflA-phase flflfl
B-phasel f 1 f 1 f B-phasef 1 f l f 1
; Aphase f ¥ £ 1 f }|Aphase £ 3 £ 3 f 3
B-phasef 1 f 1 f 1 B-phasel f 1 f l f
X _ Encoder output pulse setting selection Oh

0: Output pulse setting
(When"_ 10 _"is set to this parameter, [AL. 37 Parameter error]
will occur.)
1: Division ratio setting
3: A-phase/B-phase pulse electronic gear setting
A/B-phase pulse through output setting
For linear servo motors, selecting "0" will output as division ratio
setting because the output pulse setting is not available.
Setting "4" will be enabled only when A/B/Z-phase differential
output linear encoder is used. And "Encoder output pulse phase
selection (_ _ _ x)" will be disabled. When another encoder is
connected, [AL. 37 Parameter error] will occur. Selecting "Standard
control mode (_ _ 0 _)"in [Pr. PAO1 Operation mode] will trigger
[AL. 37 Parameter error].

X Selection of the encoders for encoder output pulse Oh
This is used for selecting an encoder for servo amplifier output.

0: Servo motor encoder

1: Load-side encoder

Selecting "1" in other than fully closed loop system or standard
control system (scale measurement function: enabled) triggers [AL.
37 Parameter error].

X For manufacturer setting Oh

Initial Setting

No. Symbol Name and function value
. range

[unit]

PCO1 ERZ Error excessive alarm level 0 Oto
Set an error excessive alarm level. [rev)/ 1000
Set this per rev. for rotary servo motors and direct drive motors. Setting "0" will be 3 rev. [mm]

Setting over 200 rev will be clamped with 200 rev. (Note)
Set this per mm for linear servo motors. Setting "0" will be 100 mm.
Note. Setting can be changed in [Pr. PCO06].

PCO02 MBR Electromagnetic brake sequence output 0 Oto
This is used to set the delay time between MBR (Electromagnetic brake interlock) and the [ms] 1000
base drive circuit is shut-off.

PC03 | *ENRS | Encoder output pulse selection Refer to Name

and function

column.
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. Initial Setting

No. | Symbol Name and function value
. range

[unit]

PCO04 [ **COP1 | Function selection C-1 Refer to Name

Select the encoder cable communication method selection. and function
column.
Sjit::]lirtlg Explanation \Ilrgltfel
___x For manufacturer setting Oh
__X_ Oh
X Oh
X__ Encoder cable communication method selection Oh
0: Two-wire type
1: Four-wire type
Incorrect setting will result in [AL. 16 Encoder initial communication
error 1]. Or [AL. 20 Encoder initial communication error 1] will
occur. Setting "1" will trigger [AL. 37] while "Fully closed loop
control mode (_ _ 1 _)"is selected in [Pr. PA01] (except MR-J4-
_B_-RJ).

PCO5 [ **COP2 | Function selection C-2 Refer to Name
This is used to select the motor-less operation. This is not used in linear servo motor control | and function
mode, fully closed loop control, and DD motor control mode. column.

S:it;ir:g Explanation \IZITZ
___X Motor-less operation selection Oh
0: Disabled
1: Enabled
__X_ For manufacturer setting Oh
X _ Oh
X___ Oh

PCO06 [ *COP3 | Function selection C-3 Refer to Name
Select the error excessive alarm level setting for [Pr. PC01]. The parameter is not available in | and function
the speed control mode and torque control mode. column.

S:it;'ir:g Explanation \I/r:;t;ai
¢ For manufacturer setting Oh
U X_ Oh
_X_ Oh
X___ Error excessive alarm level unit selection Oh

0: Per 1 revor 1 mm

1: Per 0.1 rev or 0.1 mm

2: Per 0.01 rev or 0.01 mm

3: Per 0.001 rev or 0.001 mm

PCO07 ZSP Zero speed 50 0
Used to set the output range of ZSP (Zero speed detection). [r/min]/ to
ZSP (Zero speed detection) has hysteresis of 20 r/min or 20 mm/s. [mm/s] | 10000

PCO08 OSL Overspeed alarm detection level 0 0
This is used to set an overspeed alarm detection level. [r/min)/ to
When you set a value more than "servo motor maximum speed x 120%" or "linear servo motor [ [mm/s] [ 20000

maximum speed x 120%", the set value will be clamped.
When you set "0", the value of "(linear) servo motor maximum speed x 120%" will be set.
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Initial Settin
No. | Symbol Name and function value 9
. range
[unit]
PC09 [ MOD1 | Analog monitor 1 output Refer to Name

Select a signal to output to MO1 (Analog monitor 1). Refer to appendix 11 (3) for detection
point of output selection.

S:it;'ir:g Explanation \I/ZTILZI
XX Analog monitor 1 output selection 00h
Refer to table 5.7 for settings.
X For manufacturer setting Oh
X___ Oh
Table 5.7 Analog monitor setting value
Operation
mode (Note 1)
Nalue. tem AR
R
MG
n
00 (Linear) servo motor speed olo|lo|lO
(+8 V/max. speed)
01 Torque or thrust Oo|lo|lO|0O
(8 V/max. torque or max. thrust)
02 (Linear) servo motor speed O[O0 |O
(+8V/max. speed)
03 Torque or thrust Olo|l0|0O
(+8 V/max. torque or max. thrust)
04 Current command (+8 V/max. current command) olo|lo|lO
05 Speed command (+8 V/max. speed) o|lo|lO|O
06 Servo motor-side droop pulses (10 V/100 pulses) (Note 2) olo|lo|lO
07 Servo motor-side droop pulses (10 V/1000 pulses) (Note 2) olo|0O|0O
08 Servo motor-side droop pulses (10 /10000 pulses) (Note 2) olo|lo|lO
09 Servo motor-side droop pulses (10 /100000 pulses) (Note 2) olo|0O|0O
0A Feedback position (10 V/1 Mpulse) (Note 2) O
0B Feedback position (10 V/10 Mpulses) (Note 2) @)
0oC Feedback position (10 V/100 Mpulses) (Note 2) O
0D Bus voltage (200 V class and 100 V class: +8 V/400 V, 400 V olo|0O|0O
class: +8 /800 V)
OE Speed command 2 (+8 V/max. speed) olololo
10 Load-side droop pulses (+10 V/100 pulses) (Note 2) @)
11 Load-side droop pulses (+10 V/1000 pulses) (Note 2) @)
12 Load-side droop pulses (+10 V/10000 pulses) (Note 2) @)
13 Load-side droop pulses (+10 V/100000 pulses) (Note 2) O
14 Load-side droop pulses (+10 V/1 Mpulse) (Note 2) @)
15 Servo motor-side/load-side position deviation @)
(10 /100000 pulses)
16 Servo motor-side/load-side speed deviation @)
(+8 V/max. speed)
17 Encoder inside temperature (+10 V/+128 °C) [e]Ke) @)
Note 1. Items with o are available for each operation mode.
Standard: Standard (semi closed loop system) use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor
Lin.: Linear servo motor use
D.D.: Direct drive (D.D.) motor use
2. Encoder pulse unit

and function

column.
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. Initial Setting
No. | Symbol Name and function value
[unit] range
PC10 [ MOD2 | Analog monitor 2 output Refer to Name
Select a signal to output to MO2 (Analog monitor 2). Refer to appendix 11 (3) for detection and function
point of output selection. column.
Sgitgir:g Explanation \I/r:ﬂjai
__XX Analog monitor 2 output selection 01h
Refer to [Pr. PC09] for settings.
X For manufacturer setting Oh
X_ __ Oh
PC11 MO1 Analog monitor 1 offset 0 -999 to
This is used to set the offset voltage of MO1 (Analog monitor 1). [mV] 999
PC12 MO2 | Analog monitor 2 offset 0 -999 to
This is used to set the offset voltage of MO2 (Analog monitor 2). [mV] 999
PC13 | MOSDL | Analog monitor - Feedback position output standard data - Low 0 -9999 to
Set a monitor output standard position (lower 4 digits) for the feedback position for when [pulse] 9999
selecting "Feedback position" for MO1 (Analog monitor 1) and MO2 (Analog monitor 2).
Monitor output standard position = [Pr. PC14] setting x 10000 + [Pr. PC13] setting
PC14 | MOSDH | Analog monitor - Feedback position output standard data - High 0 -9999 to
Set a monitor output standard position (higher 4 digits) for the feedback position for when [10000 | 9999
selecting "Feedback position" for MO1 (Analog monitor 1) and MO2 (Analog monitor 2). pulses]
Monitor output standard position = [Pr. PC14] setting x 10000 + [Pr. PC13] setting
PC17 [ **COP4 | Function selection C-4 Refer to Name
This is used to select a home position setting condition. and function
column.
Sgitgir:g Explanation \I/r:ﬂjai
___X Selection of home position setting condition Oh
0: Need to pass servo motor Z-phase after power on
1: Not need to pass servo motor Z-phase after power on
X For manufacturer setting Oh
X _ Oh
X__ Oh
PC18 | *COP5 | Function selection C-5 Refer to Name

This is used to select an occurring condition of [AL. E9 Main circuit off warning].

Szit;lirtlg Explanation \Ilr;;(:il
__ X For manufacturer setting Oh
X Oh
X Oh
X ___ | [AL. E9 Main circuit off warning] selection Oh
0: Detection with ready-on and servo-on command
1: Detection with servo-on command

and function
column.
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This is used to set deceleration time constant when you use the forced stop deceleration
function.
Set the time per ms from the rated speed to 0 r/min or 0 mm/s.

Dynamic brake
Rated speed B Forced stop deceleration __deceleration
Servo motor speed SN - :
(Linear servo motor Sl !
speed) SO |
RS |
RN |
RIS |
S |
RS |
SO o :
~ |
0 r/min —
(0 mm/s) o [Pr.PC24] R
[Precautions]

- If the servo motor torque or linear servo motor thrust is saturated at the maximum torque
during forced stop deceleration because the set time is too short, the time to stop will be
longer than the set time constant.

+ [AL. 50 Overload alarm 1] or [AL. 51 Overload alarm 2] may occur during forced stop
deceleration, depending on the set value.

- After an alarm that leads to a forced stop deceleration, if an alarm that does not lead to a
forced stop deceleration occurs or if the control circuit power supply is cut, dynamic braking
will start regardless of the deceleration time constant setting.

+ Set a longer time than deceleration time at quick stop of the controller. If a shorter time is
set, [AL. 52 Error excessive] may occur.

. Initial Setting
No. | Symbol Name and function value
. range
[unit]
PC20 | *COP7 | Function selection C-7 Refer to Name
This is used to select an undervoltage alarm detection method. and function
column.
Sgit;lirtlg Explanation \Ilrgltfel
___x | [AL. 10 Undervoltage] detection method selection Oh
This is set when FR-RC-(H) or FR-CV-(H) is used and if [AL. 10
undervoltage] occurs due to distorted power supply voltage
waveform.
0: [AL. 10] not occurrence
1: [AL. 10] occurrence
X For manufacturer setting Oh
_X_ Oh
X___ Oh
PC21 *BPS | Alarm history clear Refer to Name
Used to clear the alarm history. and function
column.
Sceﬁtélir:g Explanation \I/rgltllfjel
¢ Alarm history clear selection Oh
0: Disabled
1: Enabled
When you select "Enabled", the alarm history will be cleared at next
power-on. After the alarm history is cleared, the setting is
automatically disabled.
X For manufacturer setting Oh
X _ Oh
X__ Oh
PC24 | RSBR | Forced stop deceleration time constant 100 Oto
[ms] 20000
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. Initial Setting
No. | Symbol Name and function value
. range
[unit]
PC26 | **COP8 | Function selection C-8 Refer to Name
Used to select the communication method of the encoder cable to be connected to the CN2L | and function
connector of MR-J4-_B_-RJ. column.
S:it;'ir:g Explanation \Ilr;;tija;
¢ For manufacturer setting Oh
U X_ Oh
_X_ Oh
X___ Load-side encoder communication method Oh
0: Two-wire type
1: Four-wire type
Setting "1" by using a servo amplifier other than MR-J4-_B_-RJ will
trigger [AL. 37].
PC27 | **COP9 | Function selection C-9 Refer to Name
This is used to select a polarity of the linear encoder or load-side encoder. and function
column.
Sgit;lir:g Explanation \I/r:ltllja;
X Encoder pulse count polarity selection Oh
0: Encoder pulse increasing direction in the servo motor CCW or
positive direction
1: Encoder pulse decreasing direction in the servo motor CCW or
positive direction
X For manufacturer setting Oh
X Selection of A/B/Z-phase input interface encoder Z-phase Oh
connection judgement function
This is used to select a non-signal detection of A/B/Z-phase input
interface encoder pulse train signal used as linear encoder or load-
side encoder.
This digit is enabled only when you use an A/B/Z-phase input
interface encoder.
I;)etection .Of Alarm status
Setting disconnection
value | Z-phase-side Standard (scale Fully closed | Linear servo
non-signal meeans:gzﬂ;ant loop system system
AL. 20.6 AL.71.6 AL. 20.6
0 Enabled EZ—phasei EZ-phaseg EZ-phaseg
1 Disabled
X__ For manufacturer setting Oh
PC29 [ *COPB | Function selection C-B Refer to Name
This is used to select the POL reflection at torque control. and function
column.
Sjit::]lirtlg Explanation \I/r:ltlljael
___x For manufacturer setting Oh
__X_ Oh
X Oh
X__ POL reflection selection at torque control Oh
0: Enabled
1: Disabled
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. Initial Setting
No. | Symbol Name and function value
[unit] range
PC31 | RSUP1 | Vertical axis freefall prevention compensation amount 0 -25000
Set the compensation amount of the vertical axis freefall prevention function. [0.0001 to
Set it per servo motor rotation amount or linear servo motor travel distance. revl/ 25000
When a positive value is set, compensation is performed to the address increasing direction. [0.01mm]
When a negative value is set, compensation is performed to the address decreasing direction.
The vertical axis freefall prevention function is performed when all of the following conditions
are met.
1) Position control mode
2) The value of the parameter is other than "0".
3) The forced stop deceleration function is enabled.
4) Alarm occurs or EM2 turns off when the (linear) servo motor speed is zero speed or less.
5) MBR (Electromagnetic brake interlock) was enabled in [Pr. PD07] to [Pr. PD09], and the
base circuit shut-off delay time was set in [Pr. PC16].
5.2.4 1/0O setting parameters ([Pr. PD_ _])
Initial .
No. Symbol Name and function value Setting
[unit] range
PD02 | *DIA2 | Input signal automatic on selection 2 Refer to Name

Setting digit Explanation Initial
HEX. BIN. value
___x ___Xx FLS (Upper stroke limit) selection Oh
0: Disabled
1: Enabled
__X_ RLS (Lower stroke limit) selection
0: Disabled
1: Enabled
X For manufacturer setting
X___
X For manufacturer setting Oh
X Oh
X_ Oh
Convert the setting value into hexadecimal as follows.
Signal name Initial value
BIN [ HEX

TIrs (Upper stroke limit) selection
RLS (Lower stroke limit) selection

o|o|o|o

BIN 0: Use for an external input signal.
BIN 1: Automatic on

and function

column.
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. Initial Setting
No. | Symbol Name and function value
[unit] range
PD0O7 | *DO1 Output device selection 1 Refer to Name
You can assign any output device to the CN3-13 pin. and function
- —_ column.
Sgitgir:g Explanation \I/rgltlliel
__XX Device selection 05h
Refer to table 5.8 for settings.
X For manufacturer setting Oh
X_ Oh
Table 5.8 Selectable output devices
sztlt::;g Output device
00 Always off
02 RD (Ready)
03 ALM (Malfunction)
04 INP (In-position)
05 MBR (Electromagnetic brake interlock)
06 DB (Dynamic brake interlock)
07 TLC (Limiting torque)
08 WNG (Warning)
09 BWNG (Battery warning)
0A SA (Speed reached)
0oC ZSP (Zero speed detection)
OF CDPS (Variable gain selection)
10 CLDS (During fully closed loop control)
11 ABSV (Absolute position undetermined)
17 MTTR (During tough drive)

PD08 | *DO2 | Output device selection 2 Refer to Name
You can assign any output device to the CN3-9 pin. INP (In-position) is assigned as the initial | and function
value. column.

The devices that can be assigned and the setting method are the same as in [Pr. PDO7].
S:it;'ir:g Explanation \I/r:ﬂjai
XX Device selection 04h
Refer to table 5.8 in [Pr. PD07] for settings.
X For manufacturer setting Oh
X_ Oh
PD09 | *DO3 | Output device selection 3 Refer to Name

You can assign any output device to the CN3-15 pin. ALM (Malfunction) is assigned as the

initial value.

The devices that can be assigned and the setting method are the same as in [Pr. PDO7].

S:it;'ir:g Explanation \I/r:;t;ai

XX Device selection 03h
Refer to table 5.8 in [Pr. PD07] for settings.

X For manufacturer setting Oh

X Oh

and function

column.
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Initial Settin
No. | Symbol Name and function value 9
. range
[unit]
PD11 *DIF Input filter setting Refer to Name
Select the input filter. and function
Setting Initial column.
i . iti
digit Explanation value
___X Input signal filter selection 4h
Refer to the servo system controller instruction manual for the
setting.
If external input signal causes chattering due to noise, etc., input
filter is used to suppress it.
0: None
1: 0.888 [ms]
2:1.777 [ms]
3: 2.666 [ms]
4: 3.555 [ms]
X For manufacturer setting Oh
X Oh
X___ Oh
PD12 | *DOP1 | Function selection D-1 Refer to Name
- — and function
Setting Explanation Initial |
digit P value | | column.
___Xx For manufacturer setting Oh
__X_ Oh
X Oh
X___ Servo motor or linear servo motor thermistor enabled/disabled Oh
selection
(Supported by servo amplifiers with software version A5 or above.)
0: Enabled
1: Disabled
For servo motors or linear servo motor without thermistor, the
setting will be disabled.
PD14 [ *DOP3 | Function selection D-3 Refer to Name
Setting Titiar ] | 2nd function
digit Explanation value column.
¢ For manufacturer setting Oh
__X_ Selection of output device at warning occurrence Oh
Select WNG (Warning) and ALM (Malfunction) output status at
warning occurrence.
Servo amplifier output
Setting (Note 1) Device status
value
WNG 1 f
O |
0 1 w
ALM 0 *
Warning occurrence
1
WNG 0
1 AM |
A
Warning occurrence (Note 2)
Note 1. 0: Off
1: On
2. Although ALM is turned off upon occurrence of the
warning, the forced stop deceleration is performed.
X For manufacturer setting Oh
X__ _ Oh
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This parameter is supported with software version A8 or later. Check the software version
using MR Configurator2.

This parameter is used to select transmit data from master axis to slave axis.

When setting this amplifier as master axis ([Pr. PD15]is"__ 0 1".), select"_ _ 3 A (speed limit
command)" with this parameter.

Sjit;lir:g Explanation \Ilr;;tija;
XX Transmission data selection 00h
00: Disabled
3A: speed limit command
X For manufacturer setting Oh
X Oh

. Initial Setting

No. Symbol Name and function value
. range

[unit]

PD15 | *IDCS | Driver communication setting Refer to Name
This parameter is supported with software version A8 or later. Check the software version and function
using MR Configurator2. column.

This parameter is used to select master/slave axis for the driver communication.
This is available only when the deceleration to a stop function is disabled. When the
deceleration to a stop function is enabled, [AL. 37] will occur.
Ssitgir:g Explanation \llrgltijael
___X Master axis operation selection Oh
Setting "1" other than in standard control mode and fully closed loop
control mode will trigger [AL. 37].
0: Disabled (not using master-slave operation function)
1: Enabled (this servo amplifier: master axis)
X _ Slave axis operation selection Oh
Setting "1" other than in standard control mode will trigger [AL. 37].
0: Disabled (not using master-slave operation function)
1: Enabled (this servo amplifier: slave axis)
X For manufacturer setting Oh
X_ Oh
Master-slave operation function Setting value
Not used 0000
Master 0001
Used
Slave 0010

PD16 | *MD1 Driver communication setting - Master - Transmit data selection 1 Refer to Name
This parameter is supported with software version A8 or later. Check the software version and function
using MR Configurator2. column.

This parameter is used to select transmit data from master axis to slave axis.
When setting this amplifier as master axis ([Pr. PD15]is"__ 0 1".), select"_ _ 3 8 (torque
command)" with this parameter.
Sjit::]lirtlg Explanation \I/r:ltlljael
__XX Transmission data selection 00h
00: Disabled
38: Torque command
X For manufacturer setting Oh
X___ Oh
PD17 | *MD2 | Driver communication setting - Master - Transmit data selection 2 Refer to Name

and function
column.




5. PARAMETERS

using MR Configurator2.

This parameter is used to set a minimum value for internal speed limit value.

This parameter is enabled when this amplifier is set as slave axis ([Pr. PD15]is"__ 1 0".).
The speed limit value will not be this setting value or lower.

This parameter ensures torque control range at low speed driving (avoid area likely to reach
speed limit). Set 100 to 500 [r/min] normally as a reference.

Refer to [Pr. PD31] for the setting example.

. Initial Setting
No. | Symbol Name and function value
. range
[unit]
PD20 [ *SLA1 | Driver communication setting - Slave - Master axis No. selection 1 0 0to 32
This parameter is supported with software version A8 or later. Check the software version
using MR Configurator2.
Select a master axis when this amplifier is slave axis.
When setting this amplifier as slave axis ([Pr. PD15]is "_ _ 1 0".), set the axis No. of the servo
amplifier of master. Refer to section 4.3.1 for details of axis Nos. Setting "0" disables this
parameter.
PD30 TLC Master-slave operation - Torque command coefficient on slave 0[%] |0to500
This parameter is supported with software version A8 or later. Check the software version
using MR Configurator2.
This parameter is used to set a internal torque command coefficient to torque command value
received from master axis.
This parameter is enabled when this amplifier is set as slave axis ([Pr. PD15]is"_ _ 1 0".).
The maximum value is 500. Setting over 500 will be 500.
Setting 100 [%] means multiplication of one. The torque ratio will be 100 (master) to 100
(slave).
Setting 90 [%] means multiplication of 0.9. The torque ratio will be 100 (master) to 90 (slave).
PD31 VLC Master-slave operation - Speed limit coefficient on slave 0[%] |0to500
This parameter is supported with software version A8 or later. Check the software version
using MR Configurator2.
This parameter is used to set a internal speed limit value coefficient to speed limit command
value received from master axis.
This parameter is enabled when this amplifier is set as slave axis ([Pr. PD15]is"_ _ 1 0".).
The maximum value is 500. Setting over 500 will be 500.
Setting 100 [%] means multiplication of one.
Setting example: [Pr. PD31 (VLC)] = 140 [%], [Pr. PD32 (VLL)] = 300 [r/min], and master side
acceleration/deceleration at 1000 [r/min]
Speed limit value of
< Speed cc_)mmand froom sIZve side
g master side x VLC [%] 1400 r/min
1
?é 1000 r/min
n
VLL S/ T N Speed limit command
300 r/min \ from master side (driver
o— /. Y.y communication)
PD32 VLL Master-slave operation - Speed limit adjusted value on slave 0 [r/min] Oto
This parameter is supported with software version A8 or later. Check the software version 32767
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5.2.5 Extension setting 2 parameters ([Pr. PE_ 1)

Initial Setting
No. Symbol Name and function value
. range
[unit]
PEO1 | **FCT1 | Fully closed loop function selection 1 Refer to Name
- - and function
Se.ttl.ng Explanation Initial column.
digit value

¢ Fully closed loop function selection Oh

0: Always enabled

1: Switching with the control command of controller

(switching semi./full.)
Switching with the control Control method
command of controller
Off Semi closed loop control
On Fully closed loop control

To enable the digit, select "Fully closed loop control mode (_ _ 1 )"

of "operation mode selection" in [Pr. PAO1].
X _ For manufacturer setting Oh
X Oh
X_ __ Oh

PEO3 | *FCT2 | Fully closed loop function selection 2 Refer to Name
- - and function
Se.ttl.ng Explanation Initial column.
digit value

___x Fully closed loop control error detection function selection 3h

0: Disabled

1: Speed deviation error detection

2: Position deviation error detection

3: Speed deviation error/position deviation error detection
X _ Position deviation error detection system selection Oh

0: Continuous detection system

1: Detection system at stop (detected with command set to "0")
X For manufacturer setting Oh
X__ Fully closed loop control error reset selection Oh

0: Reset disabled (reset by powering off/on enabled)

1: Reset enabled

PEO4 | **FBN | Fully closed loop control - Feedback pulse electronic gear 1 - Numerator 1 1to
This is used to set a numerator of electronic gear for the servo motor encoder pulse at the fully 65535
closed loop control.

Set the electronic gear so that the number of servo motor encoder pulses for one servo motor
revolution is converted to the resolution of the load-side encoder.

PEO5 | **FBD | Fully closed loop control - Feedback pulse electronic gear 1 - Denominator 1 1to
This is used to set a denominator of electronic gear for the servo motor encoder pulse at the 65535
fully closed loop control.

Set the electronic gear so that the number of servo motor encoder pulses for one servo motor
revolution is converted to the resolution of the load-side encoder.

PEO6 BC1 Fully closed loop control - Speed deviation error detection level 400 1to
This is used to set [AL. 42.9 Fully closed loop control error by speed deviation] of the fully [r/min] | 50000
closed loop control error detection.

When the speed deviation between the servo motor encoder and load-side encoder becomes
larger than the setting value, the alarm will occur.

PEQ7 BC2 Fully closed loop control - Position deviation error detection level 100 1to
This is used to set [AL. 42.8 Fully closed loop control error by position deviation] of the fully [kpulse] | 20000

closed loop control error detection.
When the position deviation between the servo motor encoder and load-side encoder
becomes larger than the setting value, the alarm will occur.
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Initial Setting

No. | Symbol Name and function value
. range

[unit]

PEO8 DUF Fully closed loop dual feedback filter 10 Oto
This is used to set a dual feedback filter band. [rad/s] | 4500
Refer to section 16.3.1 (7) for details.

PE10 FCT3 | Fully closed loop function selection 3 Refer to Name

- - and function
Se.ttl.ng Explanation Initial column.
digit value
¢ For manufacturer setting Oh
o X_ Fully closed loop control - Position deviation error detection level - Oh
Unit selection
0: 1 kplulse unit
1: 1 pulse unit
X Droop pulse monitor selection for controller display Oh
0: Servo motor encoder
1: Load-side encoder
2: Deviation between the servo motor and load side
X__ _ Cumulative feedback pulses monitor selection for controller display Oh
0: Servo motor encoder
1: Load-side encoder
The setting of this digit is used for the fully closed loop system and
scale measurement function.

PE34 | **FBN2 | Fully closed loop control - Feedback pulse electronic gear 2 - Numerator 1 1to
This is used to set a numerator of electronic gear for the servo motor encoder pulse at the fully 65535
closed loop control.

Set the electronic gear so that the number of servo motor encoder pulses for one servo motor
revolution is converted to the resolution of the load-side encoder.
Refer to section 16.3.1 (5) for details.

PE35 | **FBD2 | Fully closed loop control - Feedback pulse electronic gear 2 - Denominator 1 1to
This is used to set a denominator of electronic gear for the servo motor encoder pulse at the 65535
fully closed loop control.

Set the electronic gear so that the number of servo motor encoder pulses for one servo motor
revolution is converted to the resolution of the load-side encoder.
Refer to section 16.3.1 (5) for details.
PE41 EOP3 | Function selection E-3 Refer to Name

Sjit::]lirtlg Explanation \Ilrgltfel
___x Robust filter selection Oh
0: Disabled
1: Enabled

When you select "Enabled" of this digit, the machine resonance
suppression filter 5 set in [Pr. PB51] is not available.

X For manufacturer setting Oh
_X Oh
X Oh

and function

column.
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5.2.6 Extension setting 3 parameters ([Pr. PF_ 1)

To disable the parameter, select "Disabled (_ 0 _ )" of "SEMI-F47 function selection" in [Pr.
PA20].

Initial Setting
No. Symbol Name and function value
. range
[unit]
PF06 | *FOP5 [ Function selection F-5 Refer to Name
- - and function
Se.ttl.ng Explanation Initial column.
digit value
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
X _ For manufacturer setting Oh
X Oh
X___ Oh

PF12 DBT Electronic dynamic brake operating time 2000 Oto
Set a operating time for the electronic dynamic brake. [ms] 10000

PF21 DRT Drive recorder switching time setting 0 -1to
This is used to set a drive recorder switching time. [s] 32767
When a USB communication is cut during using a graph function, the function will be changed
to the drive recorder function after the settling time of this parameter.

When a value from "1" to "32767" is set, it will switch after the setting value.
However, when "0" is set, it will switch after 600 s.
When "-1" is set, the drive recorder function is disabled.

PF23 | OSCL1 | Vibration tough drive - Oscillation detection level 50 0to 100
This is used to set a filter readjustment sensitivity of [Pr. PB13 Machine resonance [%]
suppression filter 1] and [Pr. PB15 Machine resonance suppression filter 2] while the vibration
tough drive is enabled.

However, setting "0" will be 50%.
Example: When you set "50" to the parameter, the filter will be readjusted at the time of 50%
or more oscillation level.
PF24 | *OSCL2 | Vibration tough drive function selection Refer to Name
- - and function
Se.ttl.ng Explanation Initial column.
digit value
___X Oscillation detection alarm selection Oh
0: [AL. 54 Oscillation detection] will occur at oscillation detection.
1: [AL. F3.1 Oscillation detection warning] will occur at oscillation
detection.
2: Oscillation detection function disabled
Select alarm or warning when a oscillation continues at a filter
readjustment sensitivity level of [Pr. PF23].
The digit is continuously enabled regardless of the vibration tough
drive in [Pr. PA20].
X _ For manufacturer setting Oh
X Oh
X___ Oh

PF25 | CVAT [ SEMI-F47 function - Instantaneous power failure detection time 200 30 to

Set the time of the [AL. 10.1 Voltage drop in the control circuit power] occurrence. [ms] 200
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No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PF31

FRIC

Machine diagnosis function - Friction judgement speed

Set a (linear) servo motor speed to divide a friction estimation area into high and low for the
friction estimation process of the machine diagnosis.

However, setting "0" will be the value half of the rated speed.

When your operation pattern is under rated speed, we recommend that you set half value to
the maximum speed with this.

Maximum speed in operation
Forward rotation
direction

AN [Pr. PF31] setting

Servo motor .
speed 0 r/min »

(0 mm/s)

Operati t
Reverse rotation peration pattern

direction

0
[r/min)/
[mm/s]

0to

permiss
-ible
speed

5.2.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])

No.

Symbol

Name and function

Initial
value
[unit]

Setting
range

PLO1

**LIT1

Linear servo motor/DD motor function selection 1
Select a magnetic pole detection timing of the linear servo motor/DD motor and stop interval of
the home position returning.

Setting . Initial
digit Explanation value

X Linear servo motor/DD motor magnetic pole detection selection 1h
The setting value "0" will be enabled only with absolute position
linear encoders.

0: Magnetic pole detection disabled

1: Magnetic pole detection at first servo-on

5: Magnetic pole detection at every servo-on

X For manufacturer setting Oh

X Stop interval selection at the home position return 3h
Set a stop interval of the home position returning.
The digit is enabled only for linear servo motors.

: 2% (= 8192) pulses

: 27 (=131072) pulses

: 2'8 (= 262144) pulses

: 2%° (= 1048576) pulses

: 22 (= 4194304) pulses

: 2% (= 16777216) pulses

: 2% (= 67108864) pulses

X For manufacturer setting Oh

O s WN =20

Refer to Name
and function

column.

PLO2

**LIM

Linear encoder resolution - Numerator

Set a linear encoder resolution per um in [Pr. PL02] and [Pr. PLO3].
Set the numerator in [Pr. PL02].

This is enabled only for linear servo motors.

1000
[um]

1to
65535

PLO3

**LID

Linear encoder resolution - Denominator

Set a linear encoder resolution per um in [Pr. PL02] and [Pr. PLO3].
Set the denominator in [Pr. PLO3].

This is enabled only for linear servo motors.

1000
[um]

1to
65535
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Setting . Initial
digit Explanation value
X Magnetic pole detection method selection Oh
0: Position detection method
4: Minute position detection method
X For manufacturer setting 1h
_X__ | Magnetic pole detection - Stroke limit enabled/disabled selection Oh
0: Enabled
1: Disabled
X_ For manufacturer setting Oh

Initial Settin
No. Symbol Name and function value 9
- range
[unit]
PLO4 *LIT2 [Linear servo motor/DD motor function selection 2 Refer to Name
This is used to select a detection function and detection controller reset condition of [AL. 42 and function
Servo control error]. column.
Setting . Initial
digit Explanation value
___x | [AL. 42 Servo control error] detection function selection 3h
Refer to the following table.
Setting Tor.qu.e/thrust Speed deviation I?o§|t|on
value deviation error error (Note) deviation error
(Note) (Note)
(1) Disabled E'Sa;'ej
> Disabled D_”abled
Enabled oabe
3 Enabled
g Disabled E'Sa;'es
- Enabled D'nabled
Enabled ab’e
7 Enabled
Note. Refer to chapter 14 and 15 for details of each deviation
error.
X _ For manufacturer setting Oh
X Oh
X __ | [AL. 42 Servo control error] detection function controller reset Oh
condition selection
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled
PLO5 LB1 Position deviation error detection level 0 Oto
This is used to set the position deviation error detection level of the servo control error [mm]/ 1000
detection. [0.01rev]
When the deviation between a model feedback position and actual feedback position is larger
than the setting value, [AL. 42 Servo control error] will occur.
However, when "0" is set, the level vary depending on the operation mode in [Pr. PAO1].
Linear servo motor: 50 mm
Direct drive motor: 0.09 rev
PLO6 LB2 Speed deviation error detection level 0 0to
This is used to set the speed deviation error detection level of the servo control error [mm/s})/ | 5000
detection. [r/min]
When the deviation between a model feedback speed and actual feedback speed is larger
than the setting value, [AL. 42 Servo control error] will occur.
However, when "0" is set, the level vary depending on the operation mode in [Pr. PAO1].
Linear servo motor: 1000 mm/s
Direct drive motor: 100 r/min
PLO7 LB3 Torque/thrust deviation error detection level 100 Oto
This is used to set the torque/thrust deviation error detection level of the servo control error [%] 1000
detection.
When the deviation between a current command and current feedback is larger than the
setting value, [AL. 42.3 Servo control error by torque/thrust deviation] will occur.
PLO8 *LIT3 [ Linear servo motor/DD motor function selection 3 Refer to Name

and function
column.
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. Initial Setting
No. | Symbol Name and function value
[unit] range
PLO9 [ LPWM | Magnetic pole detection voltage level 30 0to 100
This is used to set a direct current exciting voltage level during the magnetic pole detection. [%]
If [AL. 32 Overcurrent], [AL. 50 Overload 1], or [AL. 51 Overload 2] occurs during the magnetic
pole detection, decrease the setting value.
If [AL. 27 Initial magnetic pole detection error] occurs during the magnetic pole detection,
increase the setting value.
PL17 | LTSTS | Magnetic pole detection - Minute position detection method - Function selection Refer to Name
To enable the parameter, select "Minute position detection method (___ 4)" in [Pr. PL08]. and function
column.
Sjit;lir:g Explanation \I/r:ﬂjai
___X Response selection Oh
Set a response of the minute position detection method.
When reducing a travel distance at the magnetic pole detection,
increase the setting value. Refer to table 5.9 for settings.
__X_ Load to motor mass ratio/load to motor inertia ratio selection Oh
Select a load to mass of the linear servo motor primary-side ratio or
load to mass of the direct drive motor inertia ratio used at the
minute position detection method. Set a closest value to the actual
load.
Refer to table 5.10 for settings.
X For manufacturer setting Oh
X__ Oh
Table 5.9 Response of minute position detection method at magnetic
pole detection
Setting value Response Setting value Response
0 Low response 8 Middle response
1 9
2 A
3 B
4 C
5 D
6 E
7 Middle response F High response
Table 5.10 Load to motor mass ratio/load to motor inertia ratio
Load to motor mass Load to motor mass
Setting value ratio/load to motor Setting value ratio/load to motor
inertia ratio inertia ratio
0 10 times or less 8 80 times
1 10 times 9 90 times
2 20 times A 100 times
3 30 times B 110 times
4 40 times C 120 times
5 50 times D 130 times
6 60 times E 140 times
7 70 times F 150 times or more
PL18 IDLV Magnetic pole detection - Minute position detection method - Identification signal amplitude 0 0to 100
Set an identification signal amplitude used in the minute position detection method. [%]

This parameter is enabled only when the magnetic pole detection is the minute position
detection method.

However, setting "0" will be 100% amplitude.
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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. In addition, 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 you use a linear servo motor, replace the following left words to the right

words.

Load to motor inertia ratio — Load to motor mass ratio
Torque —  Thrust

(Servo motor) speed — (Linear servo motor) speed

6.1 Different adjustment methods
6.1.1 Adjustment on a single servo amplifier

The following table 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" and "Manual mode" in this order.

(1) Gain adjustment mode explanation

Gain adjustment mode

[Pr. PAO8] setting

Estimation of load to motor
inertia ratio

Automatically set
parameters

Manually set
parameters

Auto tuning mode 1
(initial value)

Always estimated

GD2 ([Pr. PB06])
PG1 ([Pr. PBO7])
PG2 ([Pr. PB08])
VG2 ([Pr. PBO9])
VIC ([Pr. PB10])

RSP ([Pr. PA09])

Auto tuning mode 2 2 Fixed to [Pr. PB06] value PG1 ([Pr. PB07]) GD2 ([Pr. PB06])
PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
Manual mode 3 GD2 ([Pr. PB06])
PG1 ([Pr. PBO7])
PG2 ([Pr. PB08])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 1 ___0 Always estimated GD2 ([Pr. PB06]) PG1 ([Pr. PBO7])
(interpolation mode) PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 2 ___4 Fixed to [Pr. PB06] value PG2 ([Pr. PB08]) GD2 ([Pr. PB06])

VG2 ([Pr. PB09])
VIC ([Pr. PB10])

PG1 ([Pr. PBO7])
RSP ([Pr. PA09])
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(2) Adjustment sequence and mode usage

Interpolation Yes

2 gain adjustment mode 1

y

made for 2 or more
axes?

The load fluctuation Yes

(interpolation mode)

is large during driving?

One-touch tuning Handle the error

Error handling
is possible?

Finished normally?

A

Auto tuning mode 1

Adjustment OK?

Auto tuning mode 2

Adjustment OK?

No

2 gain adjustment mode 2

Adjustment OK?

Manual mode

Yes
Yes
) Yes
b 4
Adjustment OK? No el
Yes
M Yes
A4
End

6.1.2 Adjustment using MR Configurator2

This section explains the functions and adjustment using the servo amplifier with MR Configurator2.

Function Description

Adjustment

Machine analyzer With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random
vibration command from a personal
computer to the servo and measuring the

machine response.

You can grasp the machine resonance
frequency and determine the notch
frequency of the machine resonance
suppression filter.
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6.2 One-touch tuning

POINT

__ 1" (initial value).

@®When executing the one-touch tuning, check the [Pr. PA21 One-touch tuning
function selection]is "

Connect Mr Configurator2 and open the one-touch tuning window, and you can use the function. The
following parameters are set automatically with one-touch tuning.

Table 6.1 List of parameters automatically set with one-touch tuning

Parameter | Symbol Name Parameter | Symbol Name
PA08 ATU [ Auto tuning mode PB16 NHQ2 | Notch shape selection 2
PAO9 RSP | Auto tuning response PB18 LPF | Low-pass filter setting
PBO01 FILT | Adaptive tuning mode (adaptive filter II) PB19 VRF11 | Vibration suppression control 1 - Vibration
PB02 VRFT [ Vibration suppression control tuning frequency
mode (advanced vibration suppression PB20 | VRF12 | Vibration suppression control 1 -
control I1) Resonance frequency
PB06 GD2 | Load to motor inertia ratio/load to motor PB21 VRF13 | Vibration suppression control 1 - Vibration
mass ratio frequency damping
PBO7 PG1 | Model loop gain PB22 VRF14 | Vibration suppression control 1 -
PB08 PG2 | Position loop gain Resonance frequency damping
PB09 VG2 [ Speed loop gain PB23 VFBF | Low-pass filter selection
PB10 VIC | Speed integral compensation PB47 NHQ3 | Notch shape selection 3
PB12 OVA | Overshoot amount compensation PB48 NH4 | Machine resonance suppression filter 4
PB13 NH1 | Machine resonance suppression filter 1 PB49 NHQ4 | Notch shape selection 4
PB14 NHQ1 | Notch shape selection 1 PB51 NHQS5 | Notch shape selection 5
PB15 NH2 | Machine resonance suppression filter 2 PE41 EOP3 | Function selection E-3

6.2.1 One-touch tuning flowchart

Make one-touch tuning as follows.

Startup of the system

Operation servo motor is not operating.)

One-touch tuning start

Response mode selection MR Configurator2.

automatically.

End

Startup a system referring to chapter 4.

Start one-touch tuning of MR Configurator2.

Rotate the servo motor by an external controller, etc. (The one-touch tuning cannot be performed if the

Select a response mode (high mode, basic mode, and low mode) in the one-touch tuning window of

Push the start button to start one-touch tuning. Push it during servo motor driving.
One-touch tuning execution | \When one-touch tuning is completed normally, the parameters described in table 6.1 will be set
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6.2.2 Display transition and operation procedure of one-touch tuning

(1) Response mode selection
Select a response mode from 3 modes in the one-touch tuning window of MR Configurator2.

( Une-touch Tuning : E w

E' Axisl M WM Return to value before adjustment Return to initial value

Start to operate before pressing "Start™ button.
The one-touch tuning cannot be performed if the servo moter iz not operating.

Response mode

() High mode
Execute the response mode for machines with high rigidity

Execute the response mede for standard machines - Start

O Low mode
Execute the response mode for machines with low rigidity

Error code

Status 000 &) Error Code List

Adjustment result

Settling time

| I I

Ovwerzhoot amount 0| pulse

Update Project

To further improve performance

Fine-adjust the model loop gain Tuning
Detailed Sefting
Set the detailed parameter relating to One-touch tuning Farameter
Response mode Explanation
High mode This mode is for high rigid system.
Basic mode This mode is for standard system.
Low mode This mode is for low rigid system.

Refer to the following table for selecting a response mode.
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Response Machine characteristic
mode Response
Low mode Basic mode High mode Guideline of corresponding machine
0 4 Low response

A

Arm robot ,
General machine

tool conveyor

Precision working
machine

Inserter
Mounter
Bonder

v
High
v response
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POINT

@For equipment in which overshoot during one-touch tuning is in the permissible
level of the in-position range, changing the value of [Pr. PA25 One-touch tuning
- Overshoot permissible level] will shorten the settling time and improve the
response.

(2) One-touch tuning execution

After the response mode is selected in (1), pushing the start button during driving will start one-touch
tuning. If the start button is pushed while the servo motor stops, "C 0 0 2" or "C 0 0 4" will be displayed

at status in error code. (Refer to (4) in this section for error codes.)

During processing of one-touch tuning, the status will be displayed in the progress window as follows.

epemifr-of

[vl WM Return to value before adjustment Return to initial value

( One-touch Tuning

| [m] axis1

Start to operate before pressing "Start™ button.
The ene-touch tuning cannot be performed if the servo meter is not operating.

Response mode

O High mode
Execute the response moede for machines with high rigidity
@ Basic mode
Execute the response moede for standard machines
O Low mode
Execute the response mode for machines with low rigidity
Error code
Status cooz @ Error Code List
Adjustment result
Settling time 0| ms
Overshoot amount 0| pulse
Update Project
To further improve performance
Fine-adjust the model loop gain Tuning
Detailed Setting
Set the detailed parameter relating to One-touch tuning Parameter

One-touch tuning will be finished at 100%.

Completing the one-touch tuning starts writing tuning parameters to the servo amplifier. "0 0 0 0" is
displayed at status in error code. In addition, settling time and overshoot amount will be displayed in

<

=
Frogress INEplay” >creen g

100%

"Adjustment result" after adjustment.
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(3) One-touch tuning execution

During one-touch tuning, pushing the stop button stops one-touch tuning.
If the one-touch tuning is stopped, "C 0 0 0" will be displayed at status in error code.

(4) If an error occur
If a tuning error occurs during tuning, one-touch tuning will be forcibly terminated. With that, the following
error code will be displayed in status. Check the cause of tuning error.

Error code

Name

Description

Action

C000

Tuning canceled

The stop button was pushed during one-touch
tuning.

C001 Overshoot exceeded The overshoot amount is lager than the value | Increase the in-position range.
set in [Pr. PA10 In-position range].

C002 Servo-off during tuning The one-touch tuning was attempted during Perform the one-touch tuning after servo-on.
servo-off.

C003 Control mode error The one-touch tuning was attempted while the | Select the position control mode or speed
torque control mode was selected in the control mode for the control mode from the
control modes. controller, and then make one-touch tuning.

C004 Time-out 1. 1 cycle time during the operation has been | Set the 1 cycle time during the operation to 30

over 30 s. s or less.
2. The command speed is low. Set the servo motor speed to100 r/min or
higher.
3. The operation interval of the continuous Maintain the operation interval during motor
operation is short. driving about 200 ms.

C005 Load to motor inertia 1. The estimation of the load to motor inertia | Drive the motor with meeting conditions as

ratio misestimated ratio at one-touch tuning was a failure. follows.

- The acceleration/deceleration time constant
to reach 2000 r/min (mm/s) is 5 s or less.

+ Speed is 150 r/min (mm/s) or higher.

+ The load to servo motor (mass of linear
servo motor's primary side or direct drive
motor) inertia ratio is 100 times or less.

- The acceleration/deceleration torque is
10% or more of the rated torque.

2. The load to motor inertia ratio was not Set to the auto tuning mode that does not
estimated due to such as an oscillation. estimate the load to motor inertia ratio as
follows, and then execute the one-touch
tuning.

+ Select "Auto tuning mode 2 (_ _ _ 2)",
"Manual mode (_ _ _ 3)", or "2 gain
adjustment mode 2 (_ _ _ 4)" of "Gain
adjustment mode selection" in [Pr. PA08].

= Set [Pr. PB06 Load to motor inertia
ratio/load to motor mass ratio] properly with
manual setting.

COOF One-touch tuning "One-touch tuning function selection" in [Pr. Select "Enabled (_ _ _ 1)".

disabled

PA21]is "Disabled (_ __ 0)"

(5) If an alarm occur
If an alarm occurs during tuning, one-touch tuning will be forcibly terminated.
Remove the cause of the alarm and execute one-touch tuning again.

If a warning occur
If a warning which continue the motor driving occurs during the tuning, one-touch tuning will be
continued.
If a warning which does not continue the motor driving occurs during the tuning, one-touch tuning will be
stopped.
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(7) Clearing one-touch tuning
You can clear the parameter values set with one-touch tuning.
Refer to table 6.1 for the parameters which you can clear.
Pushing "Return to value before adjustment” in the one-touch tuning window of MR Configurator2
enables to rewrite the parameter to the value before pushing the start button.
In addition, pushing "Return to initial value" in the one-touch tuning window enables to rewrite the
parameter to the initial value.

One-touch Tuning

E‘ Axis1 Iﬂ WM Return to value before adjustment | Return to initial value |

Start to operate before pressing "Start” button.
The one-touch tuning cannot be performed if the servo motor is not operating.

Response mode

() High mode
Execute the response mode for machines with high rigidity

@ Basic mode
Execute the response mode for standard machines

() Low mode
Execute the response mode for machines with low rigidity

Error code

Status 0000 {g) Error Code List

Adjustment result

| I

Settling time
Overshoot amount 16 | pulze

Update Project

To further improve performance

Fine-adjust the model loop gain Tuning
Detailed Setting
Set the detailed parameter relating to One-touch tuning Parameter

Clearing one-touch tuning is completed, the following window will be displayed. (returning to initial value)

MELSOFT Series MR Gonfisurator? W

—

< e
(o] Returned to the initial values.
= -4

6.2.3 Caution for one-touch tuning

(1) The tuning is not available in the torque control mode.

(2) The one-touch tuning cannot be executed while an alarm or warning which does not continue the motor
driving is occurring.
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(3) The tuning is not available during the following test operation mode.
(a) Output signal (DO) forced output

(b) Motor-less operation

6.3 Auto tuning
6.3.1 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 the 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 the auto tuning mode 1.

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PBO7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

POINT

@ The 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 (mm/s) is 5 s
or less.
* Speed is 150 r/min (mm/s) or higher.
- The load to servo motor (mass of linear servo motor's primary side or direct
drive 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 the auto tuning mode 2 or
manual mode to make gain adjustment.

(2) Auto tuning mode 2
Use the 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. PB06].
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter Symbol Name
PB0O7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation
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6.3.2 Auto tuning mode basis

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

Load moment

Automatic setting of inertia

/

- Encoder
Command + ||5°G01p %%g + Current
- VG2 VIC - control 1!
( ] Current feedback Servo motor
[ SetOor1toturnon. Real-time [ Position/speed
1 _____1_ auto tuning section feedback
! |
|
: Gain tabl [ Load to motor —l—
—Gain table ¢ inertia ratio |
| / estimation section [T
| ,j Switch | Speed feedback
[Pr. PAO8] [Pr. PA0O9] [Pr. PB06 Load to

motor inertia ratio/
load to motor mass ratio]

Gain adjustment mode selection  Response
level 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. PB06 Load to motor inertia ratio/load to motor mass ratio]. These results can be
confirmed on the status display screen of the MR Configurator2.

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 (_ __ 2)"in [Pr. PAQ8] to stop the estimation (turning off
the switch in above diagram), and set the load to motor inertia ratio or load to motor mass ratio ([Pr. PB06])
manually.

From the preset load to motor inertia ratio ([Pr. PB06]) value and response ([Pr. PAQ9]), the optimum loop
gains are automatically set on the basis of the internal gain table.

The auto tuning results are saved in the EEP-ROM of the servo amplifier every 60 minutes since power-on.
At power-on, auto tuning is performed with the value of each loop gain saved in the EEP-ROM being used
as an initial value.

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 (_ __ 2)"in [Pr. PA08] and
then set the correct load to motor inertia ratio in [Pr. PB06].

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

6- 10
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6.3.3 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
are not satisfied? (Estimation of
load to motor inertia ratio is
difficult.)

Yes

Set [Pr. PAO8]to "_ _ _ 2" and set
[Pr. PBO6 Load to motor inertia
ratio/load to motor mass ratio] manually.

Adjust response level setting so
that desired response is achieved
on vibration-free level.

I

Acceleration/deceleration repeated

Requested performance No

satisfied?

A 4

To 2 gain adjustment
mode 2

6- 11
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6.3.4 Response level setting in auto tuning mode

Set the response of the whole servo system by [Pr. PA09]. 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, filter tuning mode selection in [Pr. PB01] or machine resonance suppression filter in [Pr.
PB13] to [Pr. PB16], [Pr. PB46] to [Pr. PB51] may be used to suppress machine resonance. Suppressing
machine resonance may allow the response level setting to increase. Refer to section 7.2 and 7.3 for
settings of the adaptive tuning mode and machine resonance suppression filter.

[Pr. PAQ9]
Machine characteristic Reference Machine characteristic Reference
Setting Guideline for (setting Setting Guideline for (setting
value |Response| machine resonance | Value of value |Response| machine resonance | Value of
frequency [Hz] MR-J3) frequency [Hz] MR-J3)
1 Low 2.7 21 Middle 67.1 17
2 response 3.6 22 response 75.6 18
3 i 49 23 i 85.2 19
4 6.6 24 95.9 20
5 10.0 1 25 108.0 21
6 11.3 2 26 121.7 22
7 12.7 3 27 137.1 23
8 14.3 4 28 154.4 24
9 16.1 5 29 173.9 25
10 18.1 6 30 195.9 26
11 20.4 7 31 220.6 27
12 23.0 8 32 248.5 28
13 25.9 9 33 279.9 29
14 29.2 10 34 315.3 30
15 32.9 11 35 355.1 31
16 37.0 12 36 400.0 32
17 417 13 37 446.6
18 i 47.0 14 38 ! 501.2
19 Middle 52.9 15 39 High 571.5
20 response 59.6 16 40 response 642.7

6- 12
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6.4 Manual mode

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with

three parameters.

(1) For speed control
(a) Parameter

POINT

@If machine resonance occurs, filter tuning mode selection in [Pr. PB01] or
machine resonance suppression filter in [Pr. PB13] to [Pr. PB16] and [Pr. PB46]
to [Pr. PB51] may be used to suppress machine resonance. (Refer to section
7.2t07.3))

The following parameters are used for gain adjustment.

(b) Adjustment procedure

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PB0O7 PG1 | Model loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation
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 ([Pr.
PA08]: _ _ _3).
Set the estimated value to the load to motor inertia ratio/load to
3 motor mass ratio. (If the estimate value with auto tuning is
correct, setting change is not required.)
4 Set a slightly smaller value to the model loop gain
Set a slightly larger value to the speed integral compensation.
5 Increase the speed loop gain within the vibration- and unusual Increase the speed loop
noise-free range, and return slightly if vibration takes place. gain.
Decrease the speed integral compensation within the vibration- Decrease the time
6 free range, and return slightly if vibration takes place. constant of the speed
integral compensation.
7 Increase the model loop gain, and return slightly if overshoot Increase the model loop
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 7.2 and
with the adaptive tuning mode or machine resonance 7.3.
suppression filter and then executing steps 3 to 7.
9 While checking the motor status, fine-adjust each gain. Fine adjustment

6- 13
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(c) Parameter adjustment

1)

2)

3)

[Pr. PB0O9 Speed loop gain]

This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

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

Speed loop response frequency [Hz] =

[Pr. PB10 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/(1 + Load to motor inertia ratio)

Speed integral compensation setting [ms] =

[Pr. PBO7 Model loop gain]

This parameter determines the response level to a speed command. Increasing the value
improves track ability to a speed command, but a too high value will make overshoot liable to
occur at settling.

Model | ) deli Speed loop gain 1 ‘ 1
odel 100 ain guideline < 3 . B X | — 10 —
pgaing (1 + Load to motor inertia ratio) 4 8
(2) For position control
(a) Parameter
The following parameters are used for gain adjustment.
Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PBO7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

6- 14
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(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 ([Pr.
PAO8]: _ _ _3).

Set the estimated value to the load to motor inertia ratio/load to
motor mass ratio. (If the estimate value with auto tuning is
correct, setting change is not required.)

Set a slightly smaller value to the model loop gain and the
position loop gain.
Set a slightly larger value to the speed integral compensation.

Increase the speed loop gain within the vibration- and unusual
noise-free range, and return slightly if vibration takes place.

Increase the speed loop
gain.

Decrease the speed integral compensation within the vibration-
free range, and return slightly if vibration takes place.

Decrease the time
constant of the speed
integral compensation.

Increase the position loop gain, and return slightly if vibration
takes place.

Increase the position loop
gain.

Increase the model loop gain, and return slightly if overshoot
takes place.

Increase the model loop
gain.

If the gains cannot be increased due to mechanical system
resonance or the like and the desired response cannot be
achieved, response may be increased by suppressing resonance
with the adaptive tuning mode or machine resonance
suppression filter and then executing steps 3 to 8.

Suppression of machine
resonance

Refer to section 7.2 and
7.3.

10

While checking the settling characteristic and motor status, fine-
adjust each gain.

Fine adjustment

(c) Parameter adjustment

1) [Pr. PB0O9 Speed loop gain]
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

2)

Speed loop response frequency [Hz] =

Speed loop gain

[Pr. PB10 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.

Speed integral compensation setting [ms]
2000 to 3000

= Speed loop gain/(1 + Load to motor inertia ratio)

6- 15
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3) [Pr. PB0O8 Position loop gain]
This parameter determines the response level to a disturbance to the position control loop.
Increasing the value increases the response level to the disturbance, but a too high value will
increase vibration of the mechanical system.

Position | in quideline < Speed loop gain 1401
osttion foop gain guidetine (1 + Load to motor inertiaratio) (4 8

4) [Pr. PBO7 Model loop gain]
This parameter determines the response level to a position command. Increasing the value
improves track ability to a position command, but a too high value will make overshoot liable to
occur at settling.

Model loop gain guideline < x|—10 —

Speed loop gain 1 1
(1 + Load to motor inertia ratio) 4 8

6.5 2 gain adjustment mode

The 2 gain adjustment 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 model loop gain that determines command track ability. Other parameters for gain
adjustment are set automatically.

(1) 2 gain adjustment mode 1 (interpolation mode)
The 2 gain adjustment mode 1 manually set the model loop gain that determines command track ability.
The mode constantly estimates the load to motor inertia ratio, and automatically set other parameters for
gain adjustment to optimum gains using auto tuning response.
The following parameters are used for 2 gain adjustment mode 1.

(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
PAO9 RSP | Auto tuning response
PB07 PG1 | Model loop gain

6- 16
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(2) 2 gain adjustment mode 2

Use 2 gain adjustment mode 2 when proper gain adjustment cannot be made with 2 gain adjustment
mode 1. Since the load to motor inertia ratio is not estimated in this mode, set the value of a proper load
to motor inertia ratio in [Pr. PBOG6].

The following parameters are used for 2 gain adjustment mode 2.

(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
PAQ9 RSP | Auto tuning response
PBO06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PBO7 PG1 | Model loop gain

(3) Adjustment procedure of 2 gain adjustment mode

POINT

@ Set the same value in [Pr. PB07 Model loop gain] for the axis used in 2 gain
adjustment mode.

Step

Operation

Description

1

Set to the auto tuning mode.

Select the auto tuning
mode 1.

During operation, increase the response level setting value in [Pr.

PAQ9], and return the setting if vibration occurs.

Adjustment in auto tuning
mode 1.

Check value of the model loop gain and the load to motor inertia
ratio in advance.

Check the upper setting
limits.

Set the 2 gain adjustment mode 1 ([Pr. PA08]: __ _ 0).

Select the 2 gain
adjustment mode 1
(interpolation mode).

When the load to motor inertia ratio is different from the design
value, select the 2 gain adjustment mode 2 ([Pr. PA08]: _ _ _ 4)

and then set the load to motor inertia ratio manually in [Pr. PB06].

Check the load to motor
inertia ratio.

Set the model loop gain of all the axes to be interpolated to the
same value. At that time, adjust to the setting value of the axis,
which has the smallest model loop gain.

Set position loop gain.

Considering the interpolation characteristic and motor status,
fine-adjust the model loop gain and response level setting.

Fine adjustment

6- 17
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(4) Parameter adjustment
[Pr. PBO7 Model loop gain]
This parameter determines the response level of the position control loop. Increasing the value improves
track ability to a position command, but a too high value will make overshoot liable to occur at settling.
The droop pulses value is determined by the following expression.

Position command frequency [pulse/s]

Number of droop pulses [pulse] = Model loop gain setting

Position command frequency differs depending on the operation mode.
Rotary servo motor and direct drive motor:

Position command frequency
_ Speed [r/min]

60 x Encoder resolution (number of pulses per servo motor revolution)

Linear servo motor:

Position command frequency = Speed [mm/s] + Encoder resolution (travel distance per pulse)

6- 18
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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.
@ When you use a linear servo motor, replace the following left words to the right
words.
Load to motor inertia ratio — Load to motor mass ratio
Torque —  Thrust
(Servo motor) speed — (Linear servo motor) speed

7.1 Filter setting

The following filters are available with MR-J4 servo amplifiers.

Speed [Pr. PB18] [Pr. PB13] [Pr. PB15] [Pr. PB46]
control Low-pass Machine Machine Machine
Command Command| + filter resonance resonance resonance
pulse train fiter |- "% tti suppression suppression suppression
setting filter 1 filter 2 filter 3

[Pr. PB48] [Pr. PB50]

[Pr. PB49] Machine [Pr. PE41] Machine
resonance P resonance
suppression suppression

|
|
filter 4 : + filter 5
[Pr. PB17] }
Shaft ! L

|
srfssrrg;?fn I ______ .1 | Robustfilter

filter

Encoder

Servo motor
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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 characteristics 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.

@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 Configurator2. 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 and adaptive tuning can suppress the resonance
of the mechanical system. The setting range is 10 Hz to 4500 Hz.
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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), gain decreasing depth and width.

Response of

Notch
characteristics mechanical system

Machine resonance point

Notch width

Y INotch depth

‘ Frequency

Notch frequency

You can set five machine resonance suppression filters at most.

Frequency

Filter

Setting parameter

Precaution

Parameter that is
reset with vibration

Parameter
automatically

tough drive adjusted with one-
function touch tuning
Machine resonance PB01/PB13/PB14 The filter can be set automatically with PB13 PB01/PB13/PB14
suppression filter 1 "Filter tuning mode selection" in [Pr.
PBO1].
Machine resonance PB15/PB16 PB15 PB15/PB16
suppression filter 2
Machine resonance PB46/PB47 PB47
suppression filter 3
Machine resonance PB48/PB49 Enabling the machine resonance PB48/PB49
suppression filter 4 suppression filter 4 disables the shaft
resonance suppression filter.
Using the shaft resonance suppression
filter is recommended because it is
adjusted properly depending on the
usage situation.
The shaft resonance suppression filter is
enabled for the initial setting.
Machine resonance PB50/PB51 Enabling the robust filter disables the PB51

suppression filter 5

machine resonance suppression filter 5.
The robust filter is disabled for the initial
setting.
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(2) Parameter

(@)

(c)

(e)

Machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14])

Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
([Pr. PB13] and [Pr. PB14])

When you select "Manual setting (_ _ _ 2)" of "Filter tuning mode selection" in [Pr. PB01], the setting
of the machine resonance suppression filter 1 is enabled.

Machine resonance suppression filter 2 ([Pr. PB15] and [Pr. PB16])

To use this filter, select "Enabled (_ __ 1)" of "Machine resonance suppression filter 2 selection" in
[Pr. PB16].

How to set the machine resonance suppression filter 2 ([Pr. PB15] and [Pr. PB16]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 3 ([Pr. PB46] and [Pr. PB47])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 3 selection” in
[Pr. PB47].

How to set the machine resonance suppression filter 3 ([Pr. PB46] and [Pr. PB47]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 4 ([Pr. PB48] and [Pr. PB49])

To use this filter, select "Enabled (_ __ 1)" of "Machine resonance suppression filter 4 selection" in
[Pr. PB49]. However, enabling the machine resonance suppression filter 4 disables the shaft
resonance suppression filter.

How to set the machine resonance suppression filter 4 ([Pr. PB48] and [Pr. PB49)) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 5 ([Pr. PB50] and [Pr. PB51])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 5 selection" in
[Pr. PB51]. However, enabling the robust filter ([Pr. PE41: _ _ _ 1]) disables the machine resonance
suppression filter 5.

How to set the machine resonance suppression filter 5 ([Pr. PB50] and [Pr. PB51]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).
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7.1.2 Adaptive filter Il

(1) Function

POINT

@ The machine resonance frequency which adaptive filter Il (adaptive tuning) can
respond to is about 100 Hz to 2.25 kHz. As for the resonance frequency out of
the range, set manually.

@\When adaptive tuning is executed, vibration sound increases as an excitation
signal is forcibly applied for several seconds.

@®When adaptive tuning is executed, machine resonance is detected for a
maximum of 10 seconds and a filter is generated. After filter generation, the
adaptive tuning mode automatically shifts to the manual setting.

@ Adaptive tuning generates the optimum filter with the currently set control gains.
If vibration occurs when the response setting is increased, execute adaptive
tuning again.

@During adaptive tuning, a filter having the best notch depth at the set control
gain is generated. To allow a filter margin against machine resonance, increase
the notch depth in the manual setting.

@ Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

Adaptive filter Il (adaptive tuning) is a function in which the servo amplifier detects machine vibration for
a predetermined period of time and sets the filter characteristics automatically to suppress mechanical
system vibration. Since the filter characteristics (frequency, depth) are set automatically, you need not
be conscious of the resonance frequency of a mechanical system.

£ £
2 2
S 2 Machine resonance point S 2 Machine resonance point
a2 22
58 l 58 ‘
oc | gc |
wg ! 0] g !
xo : Frequency xr'o : Frequency
"L Sl
| |
< | < |
Q. [ Q |
8 | 8 |
|
5 1 5 v
o o |
= ‘ Frequency = ‘ Frequency
Notch frequency Notch frequency
When machine resonance is large and When machine resonance is small and
frequency is low frequency is high
(2) Parameter
Select how to set the filter tuning in [Pr. PBO1 Adaptive tuning mode (adaptive filter II)].
[Pr. PBO1]
—[ Filter tuning mode selection
Svtztltlljr;g Filter tuning mode selection Automatically set parameter
0 Disabled
1 Automatic setting PB13/PB14
2 Manual setting
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(3) Adaptive tuning mode procedure

C

Adaptive tuning
I

)

v

Operation

Yes Is the target response

reached?

Increase the response setting.

Has vibration or unusual
noise occurred?

Execute or re-execute adaptive
tuning. (Set [Pr. PBO1]to "_ _ _

l

Tuning ends automatically after the

predetermined period of time.

([Pr. PBO1] willbe"__ _2"or
_0")

")

Has vibration or unusual
noise been resolved?

No
v v

- If assumption fails after tuning is executed at a large vibration or
oscillation, decrease the response setting temporarily down to
the vibration level and execute again.

Decrease the response until vibration|
or unusual noise is resolved. filter manually.

Using the machine analyzer, set the

Factor
= The response has increased to the machine limit.
* The machine is too complicated to provide the

End

optimum filter.
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7.1.3 Shaft resonance suppression filter

POINT

@This filter is set properly by default according to servo motor you use and load
moment of inertia. For [Pr. PB23], " 0" (automatic setting) is recommended
because setting "Shaft resonance suppression filter selection” in [Pr. PB23] or
setting [Pr. PB17 Shaft resonance suppression filter] can degrades in
performance.

(1) Function
When a load is mounted to the servo motor shaft, resonance by shaft torsion during driving may
generate a mechanical vibration at high frequency. The shaft resonance suppression filter suppresses
the vibration.
When you select "Automatic setting”, the filter will be set automatically on the basis of the motor you use
and the load to servo motor inertia ratio. The disabled setting increases the response of the servo
amplifier for high resonance frequency.

(2) Parameter
Set "Shaft resonance suppression filter selection” in [Pr. PB23].

[Pr. PB23]

—[ Shaft resonance suppression filter selection
0: Automatic setting
1: Manual setting
2: Disabled

To set [Pr. PB17 Shaft resonance suppression filter] automatically, select "Automatic setting".
To set [Pr. PB17 Shaft resonance suppression filter] manually, select "Manual setting". The setting
values are as follows.

Shaft resonance suppression filter setting frequency selection

S\/Ztltl:r;g Frequency [HZz] sztlt::;g Frequency [Hz]
__00 Disabled __10 562
__01 Disabled 11 529
__02 4500 __12 500
__03 3000 __13 473
__04 2250 __14 450
__05 1800 __15 428
__06#6 1500 __186 409
__07 1285 17 391
__08 1125 __18 375
__09 1000 __19 360
__0A 900 __1A 346
__0B 818 __1B 333
__o0cC 750 __1cC 321
__0D 692 __1D 310
__0OE 642 __1E 300
__OF 600 __1F 290
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7.1.4 Low-pass filter

(1)

(2)

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 a
default. The filter frequency of the low-pass filter is automatically adjusted to the value in the following
equation.

Filter frequency ([rad/s]) = 10

VG y
1+ GD2

However, when an automatically adjusted value is smaller than VG2, the filter frequency will be the VG2
value. To set [Pr. PB18] manually, select "Manual setting (_ _ 1 )" of "Low-pass filter selection" in [Pr.
PB23].

Parameter
Set "Low-pass filter selection" in [Pr. PB23].

[Pr. PB23]

—I_— Low-pass filter selection

0: Automatic setting
1: Manual setting
2: Disabled

7.1.5 Advanced vibration suppression control |l

POINT

@ The function is enabled when "Gain adjustment mode selection" in [Pr. PA08] is
"Auto tuning mode 2 (_ _ _ 2)", "Manual mode (_ _ _ 3)", or "2 gain adjustment
mode 2 (_ __4)".

@ The machine resonance frequency supported in the vibration suppression
control tuning mode is 1.0 Hz to 100.0 Hz. As for the vibration out of the range,
set manually.

@ Stop the servo motor before changing the vibration suppression control-related
parameters. Otherwise, it may cause an unexpected operation.

@For positioning operation during execution of vibration suppression control
tuning, provide a stop time to ensure a stop after vibration damping.

@ Vibration suppression control tuning may not make normal estimation if the
residual vibration at the servo motor side is small.

@ Vibration suppression control tuning sets the optimum parameter with the
currently set control gains. When the response setting is increased, set vibration
suppression control tuning again.

@®\When using the vibration suppression control 2, set" _ 1" in [Pr. PA24].
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(1)

Function

Vibration suppression control is used to further suppress load-side vibration, such as work-side vibration
and base shake. The servo motor-side operation is adjusted for positioning so that the machine does not
vibrate.

h ' S
c c
il 9
: i
o — Servo motor side o — Servo motor side
= |oad side = | 0ad side
>t >t
Vibration suppression: off (normal) Vibration suppression control: on

When the advanced vibration suppression control Il ([Pr. PB02 Vibration suppression control tuning
mode]) is executed, the vibration frequency at load side is automatically estimated to suppress machine
side vibration two times at most.

In the vibration suppression control tuning mode, this mode shifts to the manual setting after the
positioning operation is performed the predetermined number of times. For manual setting, adjust the
vibration suppression control 1 with [Pr. PB19] to [Pr. PB22] and vibration suppression control 2 with [Pr.
PB52] to [Pr. PB55].

Parameter

Set [Pr. PB02 Vibration suppression control tuning mode (advanced vibration suppression control I1)].
When you use a vibration suppression control, set "Vibration suppression control 1 tuning mode
selection". When you use two vibration suppression controls, set "Vibration suppression control 2 tuning
mode selection" in addition.

[Pr. PB02]

—[ Vibration suppression control 1 tuning mode

S\/'Ztltlhrég V|brin%?ngurzggeszggé?onntroI 1 Automatically set parameter
___0 |Disabled

_ 1 | Automatic setting PB19/PB20/PB21/PB22

_ 2 | Manual setting

—— Vibration suppression control 2 tuning mode

Setting Vibration suppression control 2 .

value tuning mode selection Automatically set parameter
__0_ |Disabled
_ _1_ | Automatic setting PB52/PB53/PB54/PB55

2 _ | Manual setting




(3) Vibration suppression control tuning procedure

7. SPECIAL ADJUSTMENT FUNCTIONS

The following flow chart is for the vibration suppression control 1. For the vibration suppression control 2,
set" 1 _"in[Pr. PB02] to execute the vibration suppression control tuning.

G/ibration suppress

ion control tuninQ

Operation

Yes

Is the target response
reached?

Increase the response setting.

Has vibration
end/device

increased?

of workpiece

Stop operation.

l

(Set [Pr. PB02] to

Execute or re-execute vibration
suppression control tuning.

L

Resume operation.

positioning operat

([Pr. PB02] will be
T

Tuning ends automatically after
ion is performed
the predetermined number of times.

" 2vor

Has vibration
of workpiece end/device
been resolved?

No

v

Yes

Decrease the response until vibration|
of workpiece end/device is resolved.

Using a machine analyzer or
considering load-side vibration
waveform, set the vibration
suppression control manually.

End
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Factor

+ Estimation cannot be made as load-side vibration
has not been transmitted to the servo motor side.

- The response of the model loop gain has
increased to the load-side vibration frequency
(vibration suppression control limit).
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(4) Vibration suppression control manual mode

POINT

@®\When load-side vibration does not show up in servo motor-side vibration, the
setting of the servo motor-side vibration frequency does not produce an effect.
@®When the anti-resonance frequency and resonance frequency can be confirmed
using the machine analyzer or external equipment, do not set the same value

but set different values to improve the vibration suppression performance.

Measure work-side vibration and device shake with the machine analyzer or external measuring
instrument, and set the following parameters to adjust vibration suppression control manually.

Setting item Vibration suppression Vibration suppression
control 1 control 2
Vibration suppression control - Vibration [Pr. PB19] [Pr. PB52]
frequency
Vibration suppression control - Resonance
[Pr. PB20] [Pr. PB53]
frequency
Vibration suppre.sswn control - Vibration [Pr. PB21] [Pr. PB54]
frequency damping
Vibration suppre.sswn control - Resonance [Pr. PB22] [Pr. PB55]
frequency damping
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Step 1 Select "Manual setting (___ 2)" of "Vibration suppression control 1 tuning mode selection" or
"Manual setting (_ _ 2 )" of "Vibration suppression control 2 tuning mode selection" in [Pr.
PB02].

Step 2 Set "Vibration suppression control - Vibration frequency" and "Vibration suppression control -
Resonance frequency" as follows.

However, the value of [Pr. PBO7 Model loop gain], vibration frequency, and resonance frequency have
the following usable range and recommended range.

Vibration suppression

Usable range Recommended setting range
control
Vibration suppression [Pr. PB19] > 1/2m % (0.9 x [Pr. PBO7]) [Pr. PB19] > 1/2m x (1.5 x [Pr. PB07])
control 1 [Pr. PB20] > 1/2m % (0.9 x [Pr. PB07]) [Pr. PB20] > 1/2m x (1.5 x [Pr. PB07])

When [Pr. PB19] < [Pr. PB52],
[Pr. PB52] > (5.0 + 0.1 x [Pr. PBO7])
[Pr. PB53] > (5.0 + 0.1 x [Pr. PBO7])
1.1 <[Pr. PB52)/[Pr. PB19] < 5.5
[Pr. PBO7] < 2 (0.3 x [Pr. PB19] + 1/8 x [Pr. PB52])

When [Pr. PB19] < [Pr. PB52],
[Pr. PB52], [Pr. PB53] > 6.25 Hz
1.1 < [Pr. PB52)/[Pr. PB19] < 4
[Pr. PBO7] < 1/3 x (4 x [Pr. PB19] + 2 x [Pr. PB52])

Vibration suppression
control 2

(a) When a vibration peak can be confirmed with machine analyzer using MR Configurator2, or external
equipment.

Vibration suppression control 2 -
Vibration frequency
(anti-resonance frequency)
[Pr. PB52]

Vibration suppression control 2 -
Resonance frequency
I / [Pr. PB53]
I
I |
! |
|

Gain characteristics

1Hz

o ) Resonance of more than
Vibration suppression control 1 - 300 Hz is not the target of control.

Vibration frequency  ipration suppression control 1 -
(anti-resonance frequency) Resonance frequency

[Pr. PB19] [Pr, PB20]

Phase R
-90 degrees
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(b) When vibration can be confirmed using monitor signal or external sensor

Motor-side vibration External acceleration pickup signal, etc.
(droop pulses)

/—— Position command frequency

g NAn .
VELVAYAVAY

/ Vibration suppression control - \

o Vibration frequency S
Vibration cycle [Hz] Vibration suppression control - Vibration cycle [Hz]

Resonance frequency

Set the same value.

Step 3 Fine-adjust "Vibration suppression control - Vibration frequency damping" and "Vibration
suppression control - Resonance frequency damping".

7.1.6 Command notch filter

POINT

@By using the advanced vibration suppression control 1l and the command notch
filter, the load-side vibration of three frequencies can be suppressed.

@ The frequency range of machine vibration, which can be supported by the
command notch filter, is between 4.5 Hz and 2250 Hz. Set a frequency close to
the machine vibration frequency and within the range.

@®When [Pr. PB45 Command notch filter] is changed during the positioning
operation, the changed setting is not reflected. The setting is reflected
approximately 150 ms after the servo motor stops (after servo-lock).

(1) Function
Command notch filter has a function that lowers the gain of the specified frequency contained in a
position command. By lowering the gain, load-side vibration, such as work-side vibration and base
shake, can be suppressed. Which frequency to lower the gain and how deep to lower the gain can be
set.

Position
Position

= |_oad side = | 0ad side

> t >t

Command notch filter: disabled Command notch filter: enabled
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(2) Parameter
Set [Pr. PB45 Command notch filter] as shown below. For the command notch filter setting frequency,
set the closest value to the vibration frequency [Hz] at the load side.

[Pr. PB45]

Notch depth——l_ _|: Command notch filter setting frequenc

Setting| Depth Setting | Frequency | |Setting | Frequency | |Setting [ Frequency

value [dB] value | [HZ] value | [HZ] value | [HZ]
0 -40.0 00 |Disabled 20 70 40 17.6
1 -24.1 01 2250 21 66 41 16.5
2 -18.1 02 1125 22 62 42 15.6
3 -14.5 03 750 23 59 43 14.8
4 -12.0 04 562 24 56 44 141
5 -10.1 05 450 25 53 45 13.4
6 -8.5 06 375 26 51 46 12.8
7 -7.2 07 321 27 48 47 12.2
8 -6.0 08 281 28 46 48 1.7
9 -5.0 09 250 29 45 49 11.3
A -4.1 0A 225 2A 43 4A 10.8
B -3.3 0B 204 2B 41 4B 10.4
C -2.5 0C 187 2C 40 4C 10.0
D -1.8 0D 173 2D 38 4D 9.7
E -1.2 OE 160 2E 37 4E 9.4
F -0.6 OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8

11 132 31 33.1 51 8.3

12 125 32 31.3 52 7.8

13 118 33 29.6 53 7.4

14 112 34 28.1 54 7.0

15 107 35 26.8 55 6.7

16 102 36 25.6 56 6.4

17 97 37 24.5 57 6.1

18 93 38 234 58 5.9

19 90 39 22.5 59 5.6

1A 86 3A 21.6 5A 5.4

1B 83 3B 20.8 5B 5.2

1C 80 3C 201 5C 5.0

1D 77 3D 19.4 5D 4.9

1E 75 3E 18.8 5E 4.7

1F 72 3F 18.2 5F 4.5
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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, load to motor inertia ratio, and vibration suppression control settings are changed
according to the conditions selected by [Pr. PB26 Gain switching function] and [Pr. PB27 Gain switching

condition].

GD2
[Pr. PBO06]

GD2B
[Pr. PB29]

PG1
[Pr. PBO7]

PG1B
[Pr. PB60]

PG2
[Pr. PB08]

PG2B
[Pr. PB30]

VG2
[Pr. PBO9]

VG2B
[Pr. PB31]

vIC
[Pr. PB10]

VICB
[Pr. PB32]

Control command
from controller

Command pulse
frequency

Droop pulses

Model speed

CDP

>—

o[

CDL
[Pr. PB27]

Comparator

[Pr. PB26]

f—\__x

Changing

Enabled

VRF11
[Pr. PB19]

GD2 value

VRF11B
[Pr. PB33]

Enabled

VRF12
[Pr. PB20]

PG1 value

VRF12B
[Pr. PB34]

Enabled

VRF13
[Pr. PB21]

PG2 value

VRF13B
[Pr. PB35]

Enabled

VRF14
[Pr. PB22]

VG2 value

VRF14B
[Pr. PB36]

Enabled

VRF21
[Pr. PB52]

VIC value

VRF21B
[Pr. PB56]

VRF22
[Pr. PB53]

VRF22B
[Pr. PB57]

VRF23
[Pr. PB54]

VRF23B
[Pr. PB58]

VRF24
[Pr. PB55]

VRF24B
[Pr. PB59]
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VRF12 value

Enabled
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7.2.3 Parameter

When using the gain switching function, always select "Manual mode (_ _ _ 3)" of "Gain adjustment mode
selection" in [Pr. PAO8 Auto tuning mode]. The gain switching function cannot be used in the auto tuning
mode.

(1) Parameter for setting gain switching condition

Parameter Symbol Name Unit Description
PB26 CDP Gain switching selection Used to select the changing condition.
PB27 CDL Gain switching condition [kpulse/s] [ Used to set the changing condition values.
/[pulse]
/[r/min]
PB28 CDT Gain switching time constant [ms] You can set the filter time constant for a gain change at
changing.

(a) [Pr. PB26 Gain switching function]
Used to set the gain switching condition. Select the switching condition in the first digit and second
digit.
[Pr. PB26]

—[ Gain switching selection
0: Disabled
1: Control command from controller is enabled
2: Command frequency
3: Droop pulses
4: Servo motor speed/linear servo motor speed

Gain switching condition
0: Gain after switching is enabled with gain switching condition or more
1: Gain after switching is enabled with gain switching condition or less

(b) [Pr. PB27 Gain switching condition]
Set a level to switch gains after you select "Command frequency", "Droop pulses”, or "Servo motor
speed/linear servo motor speed"” in [Pr. PB26 Gain switching function].
The setting unit is as follows.

Gain switching condition Unit
Command frequency [kpulse/s]
Droop pulses [pulse]
Servo motor speed/linear servo motor speed [r/min])/[mm/s]

(c) [Pr. PB28 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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(2) Switchable gain parameter

Before switching

After switching

Loop gain
Parameter | Symbol Name Parameter | Symbol Name

Load to motor inertia PB06 GD2 Load to motor inertia PB29 GD2B | Load to motor inertia

ratio/load to motor mass ratio/load to motor mass ratio/load to motor mass

ratio ratio ratio after gain switching

Model loop gain PBO7 PG1 Model loop gain PB60 PG1B | Model loop gain after gain
switching

Position loop gain PBO08 PG2 Position loop gain PB30 PG2B | Position loop gain after
gain switching

Speed loop gain PB09 VG2 Speed loop gain PB31 VG2B [ Speed loop gain after gain
switching

Speed integral PB10 VIC Speed integral PB32 VICB | Speed integral

compensation compensation compensation after gain
switching

Vibration suppression PB19 VRF11 [ Vibration suppression PB33 VRF11B | Vibration suppression

control 1 - Vibration control 1 - Vibration control 1 - Vibration

frequency frequency frequency after gain
switching

Vibration suppression PB20 VRF12 [ Vibration suppression PB34 VRF12B | Vibration suppression

control 1 - Resonance control 1 - Resonance control 1 - Resonance

frequency frequency frequency after gain
switching

Vibration suppression PB21 VRF13 [ Vibration suppression PB35 VRF13B | Vibration suppression

control 1 - Vibration control 1 - Vibration control 1 - Vibration

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB22 VRF14 | Vibration suppression PB36 VRF14B | Vibration suppression

control 1 - Resonance control 1 - Resonance control 1 - Resonance

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB52 VRF21 [ Vibration suppression PB56 VRF21B | Vibration suppression

control 2 - Vibration control 2 - Vibration control 2 - Vibration

frequency frequency frequency after gain
switching

Vibration suppression PB53 VRF22 [ Vibration suppression PB57 VRF22B | Vibration suppression

control 2 - Resonance control 2 - Resonance control 2 - Resonance

frequency frequency frequency after gain
switching

Vibration suppression PB54 VRF23 [ Vibration suppression PB58 VRF23B | Vibration suppression

control 2 - Vibration control 2 - Vibration control 2 - Vibration

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB55 VRF24 [ Vibration suppression PB59 VRF24B | Vibration suppression

control 2 - Resonance
frequency damping

control 2 - Resonance
frequency damping

control 2 - Resonance
frequency damping after
gain switching

(a) [Pr. PBO6] to [Pr. PB10]
These parameters are the same as in ordinary manual adjustment. Gain switching allows the values
of load to motor inertia ratio/load to motor mass ratio, position loop gain, speed loop gain, and speed
integral compensation to be switched.

(b) [Pr. PB19] to [Pr. PB22]/[Pr. PB52] to [Pr. PB55]
These parameters are the same as in ordinary manual adjustment. Executing gain switching while
the servo motor stops, You can change vibration frequency, resonance frequency, vibration

frequency damping, and resonance frequency damping.
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(c) [Pr. PB29 Load to motor inertia ratio/load to motor mass ratio after gain switching]
Set the load to motor inertia ratio or load to motor mass ratio after gain switching. If the load to motor
inertia ratio does not change, set it to the same value as [Pr. PB06 Load to motor inertia ratio/load to
motor mass ratio].

(d) [Pr. PB30 Position loop gain after gain switching], [Pr. PB31 Speed loop gain after gain switching],
and [Pr. PB32 Speed integral compensation after gain switching]
Set the values of after switching position loop gain, speed loop gain and speed integral
compensation.

(e) Vibration suppression control after gain switching ([Pr. PB33] to [Pr. PB36]/[Pr. PB56] to [Pr. PB59]),
and [Pr. PB60 Model loop gain after gain switching]
The gain switching vibration suppression control and model loop gain are used only with control
command from the controller.
You can switch the vibration frequency, resonance frequency, vibration frequency damping,
resonance frequency damping, and model loop gain of the vibration suppression control 1 and
vibration suppression control 2.
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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 example

Parameter Symbol Name Setting value Unit
PB06 GD2 Load to motor inertia ratio/load to motor 4.00 [Multiplier]
mass ratio
PBO7 PG1 Model loop gain 100 [rad/s]
PB08 PG2 Position loop gain 120 [rad/s]
PB09 VG2 Speed loop gain 3000 [rad/s]
PB10 VIC Speed integral compensation 20 [ms]
PB19 VRF11 | Vibration suppression control 1 - Vibration 50 [HZ]
frequency
PB20 VRF12 | Vibration suppression control 1 - 50 [HZ]
Resonance frequency
PB21 VRF13 | Vibration suppression control 1 - Vibration 0.20
frequency damping
PB22 VRF14 | Vibration suppression control 1 - 0.20
Resonance frequency damping
PB52 VRF21 | Vibration suppression control 2 - Vibration 20 [HZ]
frequency
PB53 VRF22 | Vibration suppression control 2 - 20 [HZ]
Resonance frequency
PB54 VRF23 | Vibration suppression control 2 - Vibration 0.10
frequency damping
PB55 VRF24 | Vibration suppression control 2 - 0.10
Resonance frequency damping
PB29 GD2B | Load to motor inertia ratio/load to motor 10.00 [Multiplier]
mass ratio after gain switching
PB60 PG1B | Model loop gain after gain switching 50 [rad/s]
PB30 PG2B | Position loop gain after gain switching 84 [rad/s]
PB31 VG2B [ Speed loop gain after gain switching 4000 [rad/s]
PB32 VICB Speed integral compensation after gain 50 [ms]
switching
PB26 CDP Gain switching function 0001

(Switch by control command
from the controller.)

PB28 CDT Gain switching time constant 100 [ms]
PB33 VRF11B | Vibration suppression control 1 - Vibration 60 [HZ]
frequency after gain switching
PB34 VRF12B | Vibration suppression control 1 - 60 [HZ]
Resonance frequency after gain switching
PB35 VRF13B | Vibration suppression control 1 - Vibration 0.15
frequency damping after gain switching
PB36 VRF14B | Vibration suppression control 1 - 0.15
Resonance frequency damping after gain
switching
PB56 VRF21B | Vibration suppression control 2 - Vibration 30 [Hz]
frequency after gain switching
PB57 VRF22B | Vibration suppression control 2 - 30 [Hz]
Resonance frequency after gain switching
PB58 VRF23B | Vibration suppression control 2 - Vibration 0.05
frequency damping after gain switching
PB59 VRF24B | Vibration suppression control 2 - 0.05
Resonance frequency damping after gain
switching
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(b) Switching timing chart

Control command OFF

from controller ON | OFF

After-switching gain |

Before-switching gain

Gain switching

Model loop gain 100 — 50 — 100
Load to rpotor inertia ratio/load to motor 4.00 N 10.00 - 4.00
mass ratio

Position loop gain 120 — 84 - 120
Speed loop gain 3000 — 4000 — 3000
Speed integral compensation 20 — 50 — 20
Vibration suppression control 1 - Vibration 50 N 60 - 50
frequency

Vibration suppression control 1 - 50 N 60 - 50
Resonance frequency

Vibration suppre'ssmn control 1 - Vibration 0.20 N 015 - 0.20
frequency damping

Vibration suppression contrql 1- 0.20 N 015 - 0.20
Resonance frequency damping

Vibration suppression control 2 - Vibration 20 N 30 - 20
frequency

Vibration suppression control 2 - 20 N 30 - 20
Resonance frequency

Vibration suppre'ssmn control 2 - Vibration 0.10 N 0.05 - 0.10
frequency damping

Vibration suppression control 2 - 0.10 N 0.05 - 0.10

Resonance frequency damping

(2) When you choose switching by droop pulses
In this case, the vibration suppression control after gain switching and model loop gain after gain
switching cannot be used.

(a) Setting example

Parameter Symbol Name Setting value Unit
PB06 GD2 Load to motor inertia ratio/load to 4.00 [Multiplier]
motor mass ratio
PB08 PG2 Position loop gain 120 [rad/s]
PB09 VG2 Speed loop gain 3000 [rad/s]
PB10 VIC Speed integral compensation 20 [ms]
PB29 GD2B | Load to motor inertia ratio/load to 10.00 [Multiplier]
motor mass ratio after gain
switching
PB30 PG2B | Position loop gain after gain 84 [rad/s]
switching
PB31 VG2B | Speed loop gain after gain 4000 [rad/s]
switching
PB32 VICB | Speed integral compensation after 50 [ms]
gain switching
PB26 CDP Gain switching selection 0003
(switching by droop pulses)
PB27 CDL Gain switching condition 50 [pulse]
PB28 CDT Gain switching time constant 100 [ms]
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(b) Switching timing chart

Command pulses Droop pulses

Droop pulses 0
[pulse]

Before-switching gain

Gain switching

rI;oaasdS :;ir;otor inertia ratio/load to motor 4.00 - 10.00 N 4.00 — 10.00
Position loop gain 120 — 84 — 120 — 84
Speed loop gain 3000 — 4000 — 3000 — 4000
Speed integral compensation 20 — 50 — 20 — 50




7. SPECIAL ADJUSTMENT FUNCTIONS

7.3 Tough drive function

POINT

@Set enable/disable of the tough drive function with [Pr. PA20 Tough drive
setting]. (Refer to section 5.2.1.)

This function makes the equipment continue operating even under the condition that an alarm occurs.
The tough drive functions are the vibration tough drive and the instantaneous power failure tough drive.

7.3.1 Vibration tough drive function

This function prevent from vibrating by resetting a filter instantaneously when machine resonance occurs
due to varied vibration frequency caused machine aging.

To reset the machine resonance suppression filters with the function, [Pr. PB13 Machine resonance
suppression filter 1] and [Pr. PB15 Machine resonance suppression filter 2] should be set in advance.
Set [Pr. PB13] and [Pr. PB15] as follows.

(1) One-touch tuning execution (section 6.1)
(2) Manual setting (section 4.2.2)

The vibration tough drive function operates when a detected machine resonance frequency is within £30%
for a value set in [Pr. PB13 Machine resonance suppression filter 1] or [Pr. PB15 Machine resonance
suppression filter 2].

To set a detection level of the function, set sensitivity in [Pr. PF23 Vibration tough drive - Oscillation
detection level].

POINT

@®Resetting [Pr. PB13] and [Pr. PB15] by the vibration tough drive function is
performed constantly. However, the number of write times to the EEPROM is
limited to once per hour.

@ The vibration tough drive function does not reset [Pr. PB46 Machine resonance
suppression filter 3], [Pr. PB48 Machine resonance suppression filter 4], and [Pr.
PB50 Machine resonance suppression filter 5].

@ The vibration tough drive function does not detect a vibration of 100 Hz or less.
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The following shows the function block diagram of the vibration tough drive function.
The function detects machine resonance frequency and compare it with [Pr. PB13] and [Pr. PB15], and reset
a machine resonance frequency of a parameter whose set value is closer.

Parameter that is
Filter Setting parameter Precaution reset with V|pratlon
tough drive
function

Machine resonance PB01/PB13/PB14 The filter can be set automatically with PB13
suppression filter 1 "Filter tuning mode selection" in [Pr.

PBO1].
Machine resonance PB15/PB16 PB15
suppression filter 2
Machine resonance PB46/PB47
suppression filter 3
Machine resonance PB48/PB49 Enabling the machine resonance
suppression filter 4 suppression filter 4 disables the shaft

resonance suppression filter.

Using the shaft resonance suppression

filter is recommended because it is

adjusted properly depending on the

usage situation.

The shaft resonance suppression filter is

enabled for the initial setting.
Machine resonance PB50/PB51 Enabling the robust filter disables the
suppression filter 5 machine resonance suppression filter 5.

The robust filter is disabled for the initial

setting.

Updates the parameter Vibration tough drive [
whose setting is the S
closest to the machine AN
resonance frequency. N
\\\
[Pr. PB13] [Pr. PB15]23 [Pr. PB46]
Machine Machine Machine
Command Command| + resonance resonance resonance
pulse train filter - K suppression suppression suppression
filter 1 filter 2 filter 3
[Pr. PB48] [Pr. PB50]
[Pr. PB49] Machine [Pr. PE41] Machine
resonance r—-————-——-- | resonance
suppression I | suppression Encoder
filter 4 : T filter 5
[Pr. PB17] }
Shaft : ——
resonance I )
suppression L _______ | Robustfilter Servo motor
filter
T[Pr. PF23 Vibration tough drive - Oscillation detection level]
Torque
Detects the machine resonance and reconfigures the filter automatically.
ALM ON
(Malfunction) OFE
ON
WNG
(Warning) OFF
During tough drive (MTTR) is not turned on in the vibration tough drive function.
MTTR ON

(During tough drive)

OFF
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7.3.2 Instantaneous power failure tough drive function

The instantaneous power failure tough drive function avoids [AL. 10 Undervoltage] even when an
instantaneous power failure occurs during operation. When the instantaneous power failure tough drive
activates, the function will increase the tolerance against instantaneous power failure using the electrical
energy charged in the capacitor in the servo amplifier and will change an alarm level of [AL. 10
Undervoltage] simultaneously. The [AL. 10.1 Voltage drop in the control circuit power] detection time for the
control circuit power supply can be changed by [Pr. PF25 SEMI-F47 function - Instantaneous power failure
detection time]. In addition, [AL. 10.2 Voltage drop in the main circuit power] detection level for the bus
voltage is changed automatically.

POINT

@®MBR (Electromagnetic brake interlock) will not turn off during the instantaneous
power failure tough drive.

@ When the load of instantaneous power failure is large, the undervoltage alarm
([AL. 10.2]) caused by the bus voltage drop may occur regardless of the set
value of [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection
time].

(1) Instantaneous power failure time of the control circuit power supply > [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time]
The alarm occurs when the instantaneous power failure time of the control circuit power supply exceeds
[Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time].
MTTR (During tough drive) turns on after detecting the instantaneous power failure.
MBR (Electromagnetic brake interlock) turns off when the alarm occurs.

Instantaneous‘power failure time of the control circuiF power supply

N ON
Control circuit OFF ‘

power supply

| [Pr. PF25] |
) i l
I | I
Bus voltage ! } !
I | I
I | I
N
|
Undervoltage level L o L
L
(Note) | | |
I | I
ALM ON : ! :
(Malfunction) OFF ! ! !
: I
|
WNG ON ‘ ‘
(Warning) OFF % |
|
! I
MTTR ON ‘ |
(During tough drive)  OFF
! I
MBR ‘ !
(Electromagnetic ON | |
brake interlock) OFF ! i
|
|
ON I ‘
B ircuit
ase circui OFF | |

Note. Refer to table 7.1 for the undervoltage level.
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(2) Instantaneous power failure time of the control circuit power supply < [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time]
Operation status differs depending on how bus voltage decrease.

(a) When the bus voltage decrease lower than Undervoltage level within the instantaneous power failure
time of the control circuit power supply
[AL. 10 Undervoltage] occurs when the bus voltage decrease lower than Undervoltage level
regardless of the enabled instantaneous power failure tough drive.

Instantaneous‘power failure time of the control circuiF power supply

Control circuit ON

power supply OFF ‘
| [Pr. PF25]
I

A
v

Bus voltage

Undervoltage level

(Note) !
ALM ON |
(Malfunction) OFF |
|
|

WNG ON 4'—|
(Warning) OFF

MTTR ON

(During tough drive)  OFF

| |
MBR ! !
(Electromagnetic ON | |
brake interlock) OFF | ;
|
ON ‘ ‘
. ‘
Base circuit OFF ‘ |

Note. Refer to table 7.1 for the undervoltage level.
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(b) When the bus voltage does not decrease lower than Undervoltage level within the instantaneous
power failure time of the control circuit power supply
The operation continues without alarming.

Instantaneous power failure time of the
control circuit power supply
>

ON ‘
Control circuit
ontrol circui OFF

power supply

| [Pr. PF25],
| |
Bus voltage : |
| |
|
| |
| |
Undervoltage level L Nl
(Note) | |
| |
ALM ON : l
(Malfunction) OFF ! !
| |

WNG ON 4'—|
(Warning) OFF

MTTR ON

(During tough drive)  OFF 4,—l

| |

MBR ! !
(Electromagnetic ON | :
brake interlock) OFF | |
| |

i ON | |

Base circuit OFF | |

Note. Refer to table 7.1 for the undervoltage level.
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7.4 Compliance with SEMI-F47 standard

POINT

@ The control circuit power supply of the servo amplifier can be possible to comply
with SEMI-F47 standard. However, a back-up capacitor may be necessary for
instantaneous power failure in the main circuit power supply depending on the
power supply impedance and operating situation. Be sure to check them by
testing the entire equipment using actual machines.

@Use a 3-phase for the input power supply of the servo amplifier. Using a 1-phase
100 V AC/200 V AC for the input power supply will not comply with SEMI-F47
standard.

The following explains the compliance with "SEMI-F47 semiconductor process equipment voltage sag
immunity test" of MR-J4 series.

This function enables to avoid triggering [AL. 10 Undervoltage] using the electrical energy charged in the
capacitor in case that an instantaneous power failure occurs during operation.

(1) Parameter setting
Setting [Pr. PA20] and [Pr. PF25] as follows will enable SEMI-F47 function.

Parameter Setting Description
value
PA20 1 SEMI-F47 function selection
PE25 200 Set the time [ms] of the [AL. 10.1 Voltage drop in the control circuit power]
occurrence.

Enabling SEMI-F47 function will change operation as follows.

(a) The voltage will drop in the control circuit power with "Rated voltage x 50% or less". 200 ms later,
[AL. 10.1 Voltage drop in the control circuit power] will occur.

(b) [AL. 10.2 Voltage drop in the main circuit power] will occur when bus voltage is as follows.

Table 7.1 Voltages which trigger [AL. 10.2 Voltage drop in the main circuit power]

Servo amplifier Bus voltage which triggers alarm
MR-J4-10B(-RJ)
to 158 V DC
MR-J4-700B(-RJ)
MR-J4-11KB(-RJ)
to 200V DC

MR-J4-22KB(-RJ)
MR-J4-60B4(-RJ)

to 380V DC
MR-J4-22KB4(-RJ)

(c) MBR (Electromagnetic brake interlock) will turn off when [AL. 10.1 Voltage drop in the control circuit
power] occurs.
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(2) Requirements conditions of SEMI-F47 standard
Table 7.2 shows the permissible time of instantaneous power failure for instantaneous power failure of
SEMI-F47 standard.

Table 7.2 Requirements conditions of SEMI-F47 standard

Instantaneous power . Permissible time of
failure voltage instantaneous power
failure [s]
Rated voltage x 80% 1
Rated voltage x 70% 0.5
Rated voltage x 50% 0.2

(3) Calculation of tolerance against instantaneous power failure
Table 7.3 shows tolerance against instantaneous power failure when instantaneous power failure
voltage is "rated voltage x 50%" and instantaneous power failure time is 200 ms.

Table 7.3 Tolerance against instantaneous power failure
(instantaneous power failure voltage = rated voltage x 50%,
instantaneous power failure time = 200 ms)

Tolerance against
Servo amplifier model Instantaneous maximum instante‘meous
output [W] power failure [W]
(voltage drop between lines)
MR-J4-10B(-RJ) 350 250
MR-J4-20B(-RJ) 700 420
MR-J4-40B(-RJ) 1400 630
MR-J4-60B(-RJ) 2100 410
MR-J4-70B(-RJ) 2625 1150
MR-J4-100B(-RJ) 3000 1190
MR-J4-200B(-RJ) 5400 2040
MR-J4-350B(-RJ) 10500 2600
MR-J4-500B(-RJ) 15000 4100
MR-J4-700B(-RJ) 21000 5900
MR-J4-11KB(-RJ) 40000 2600
MR-J4-15KB(-RJ) 50000 3500
MR-J4-22KB(-RJ) 56000 4300
MR-J4-60B4(-RJ) 1900 190
MR-J4-100B4(-RJ) 3500 200
MR-J4-200B4(-RJ) 5400 350
MR-J4-350B4(-RJ) 10500 730
MR-J4-500B4(-RJ) 15000 890
MR-J4-700B4(-RJ) 21000 1500
MR-J4-11KB4(-RJ) 40000 2400
MR-J4-15KB4(-RJ) 50000 3200
MR-J4-22KB4(-RJ) 56000 4200
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Instantaneous maximum output means power which servo amplifier can output in maximum torque at
rated speed. You can examine margins to compare the values of following conditions and instantaneous
maximum output.

Even if driving at maximum torque with low speed in actual operation, the motor will not drive with the
maximum output. This can be handled as a margin.

The following shows the conditions of tolerance against instantaneous power failure.

(a) Delta connection
For the 3-phase (L1/L2/L3) delta connection, an instantaneous power failure occurs in the voltage
between a pair of lines (e.g. between L1 and L2) among voltages between three pairs of lines
(between L1 and L2, L2 and L3, or L3 and L1).

(b) Star connection
For the 3-phase (L1/L2/L3/neutral point N) star connection, an instantaneous power failure occurs in
the voltage between a pair of lines (e.g. between L1 and N) among voltages at six locations,
between three pairs of lines (between L1 and L2, L2 and L3, or L3 and L1) and between one of the
lines and the neutral point (between L1 and N, L2 and N, or L3 and N).
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8. TROUBLESHOOTING

POINT
@Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)"
for details of alarms and warnings.
@As soon as an alarm occurs, make the Servo-off status and interrupt the main
circuit power.
@[AL. 37 Parameter error] and warnings (except [AL. FO Tough drive warning])
are not recorded in the alarm history.

8.1 Alarm and warning list

When an error occurs during operation, the corresponding alarm and warning are displayed. When the alarm
or the warning occurs, refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)" to
remove the failure. When an alarm occurs, ALM will turn off.

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. Warnings are automatically canceled after the cause of
occurrence is removed.

For the alarms and warnings in which "SD" is written in the stop method column, the axis stops with the
dynamic brake after forced stop deceleration. For the alarms and warnings in which "DB" or "EDB" is written
in the stop method column, the axis stops with the dynamic brake without forced stop deceleration.

Alarm reset
Stop = — - <
. Q Q [
No. Name Detai Detail name method| 3 |2 ?
number (Note 4, = Sl a
5 > =
5) £ o s}
w O
g 10 Undervoltage 10.1 | Voltage drop !n the con.trol'cw(':wt power EDB O (@) (@)
< 10.2 | Voltage drop in the main circuit power SD O O O
12.1 | RAM error 1 DB (@)
12.2 | RAM error 2 DB (@)
12 Memory error 1 (RAM) 12.3 [ RAM error 3 DB O
12.4 | RAM error 4 DB (@)
12.5 [ RAM error 5 DB O
13 Clock error 13.1 | Clock error 1 DB O
13.2 | Clock error 2 DB (@)
14.1 | Control process error 1 DB O
14.2 | Control process error 2 DB (@)
14.3 | Control process error 3 DB O
14.4 | Control process error 4 DB O
14 Control process efror 14.5 | Control process error 5 DB O
14.6 | Control process error 6 DB O
14.7 | Control process error 7 DB O
14.8 | Control process error 8 DB (@)
14.9 | Control process error 9 DB (@)
14.A | Control process error 10 DB O
Memory error 2 15.1 | EEP-ROM error at power on DB [e)
15
(EEP-ROM) 15.2 | EEP-ROM error during operation DB 0]
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error 5

Alarm reset
Stop = FUN R
i method | § ]
No. Name Detail Detail name 3 8 [31
number (Note 4, = Sl a
5 o} =
5) = o s}
w o
E 16.1 Encoder initial communication - Receive data DB o
3 error 1
16.2 Encoder initial communication - Receive data DB o
error 2
16.3 Encoder initial communication - Receive data DB o
error 3
16.5 Encoder initial communication - Transmission DB o
data error 1
16 Encoder initial 16.6 Encoder initial communication - Transmission DB o
communication error 1 data error 2
16.7 Encoder initial communication - Transmission DB o
data error 3
16.A | Encoder initial communication - Process error 1 DB @)
16.B | Encoder initial communication - Process error 2 DB (@)
16.C | Encoder initial communication - Process error 3 DB (@)
16.D | Encoder initial communication - Process error 4 DB @)
16.E | Encoder initial communication - Process error 5 DB @)
16.F | Encoder initial communication - Process error 6 DB @)
17.1 | Board error 1 DB (@)
17.3 | Board error 2 DB (@)
17 Board error 17.4 | Board error 3 DB (@)
17.5 | Board error 4 DB (@)
17.6 | Board error 5 DB (@)
17.8 | Board error 6 (Note 6) EDB (@)
19 Memory error 3 19.1 [ Flash-ROM error 1 DB @)
(FLASH-ROM) 19.2 | Flash-ROM error 2 DB le)
1A Servo motor combination 1A.1 | Servo motor combination error DB O
error 1A.2 | Servo motor control mode combination error DB (@)
1E Encoder initial 1E.1 | Encoder malfunction DB (@)
communication error 2 1E.2 | Load-side encoder malfunction DB @)
1F Encoder initial 1F.1 | Incompatible encoder DB O
communication error 3 1F.2 | Incompatible load-side encoder DB @)
20.1 Encoder normal communication - Receive data EDB o
error 1
20.2 Encoder normal communication - Receive data EDB o
error 2
20.3 Encoder normal communication - Receive data EDB o
error 3
20.5 Encoder normal communication - Transmission EDB o
20 Encoder normal data error 1
communication error 1 ication - issi
20.6 Encoder normal communication - Transmission EDB o
data error 2
20.7 Encoder normal communication - Transmission EDB o
data error 3
20.9 Encoder normal communication - Receive data EDB o
error 4
20 A Encoder normal communication - Receive data EDB o
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Alarm reset
Stop = I
H th [0 Q [
No. Name Detail Detail name method 3 g |2 ?
number (Note 4, = S | e
5) 2 o ©
w O
£ 21.1 | Encoder data error 1 EDB (@)
g 21.2 | Encoder data update error EDB (@)
21.3 | Encoder data waveform error EDB O
21 Encoder normal 14 |E — DB
communication error 2 . ncoder non-signal error ®)
21.5 [ Encoder hardware error 1 EDB (@)
21.6 | Encoder hardware error 2 EDB (@)
21.9 | Encoder data error 2 EDB O
241 g:gltjir:d fault detected by hardware detection DB o
24 Main circuit error S S Tl dotectod bv ot Jotoch
round fault detected by software detection
22 function DB O o o
25.1 | Servo motor encoder - Absolute position erased DB (@)
25 Absolute position erased - iti
p! 25.2 Scale measurement encoder - Absolute position DB o
erased
27.1 | Magnetic pole detection - Abnormal termination DB (@)
27.2 | Magnetic pole detection - Time out error DB (@)
27.3 | Magnetic pole detection - Limit switch error DB (@)
27 Initial magnetic pole 27.4 | Magnetic pole detection - Estimated error DB O
detection error i ion - iti iati
275 Magnetic pole detection - Position deviation DB o
error
27.6 | Magnetic pole detection - Speed deviation error DB (@)
27.7 | Magnetic pole detection - Current error DB (@)
28 Linear encoder error 2 28.1 | Linear encoder - Environment error EDB (@)
2A.1 | Linear encoder error 1-1 EDB (@)
2A.2 | Linear encoder error 1-2 EDB (@)
2A.3 | Linear encoder error 1-3 EDB (@)
2A Linear encoder error 1 2A4 L!near encoder error 1-4 EDB (@)
2A.5 | Linear encoder error 1-5 EDB O
2A.6 | Linear encoder error 1-6 EDB (@)
2A.7 | Linear encoder error 1-7 EDB (@)
2A.8 | Linear encoder error 1-8 EDB (@)
2B Encoder counter error 2B.1 | Encoder counter error 1 EDB (@)
2B.2 | Encoder counter error 2 EDB (@)
30.1 | Regeneration heat error DB o O O
(Note 1)|(Note 1)|(Note 1
30 [Regenerative error (Note 1)| 30.2 | Regeneration signal error DB o o o
(Note 1)|(Note 1)|(Note 1
30.3 | Regeneration feedback signal error DB o O o
(Note 1)|(Note 1)|(Note 1
31 Overspeed 31.1 | Abnormal motor speed SD @) O @)
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Alarm reset
Stop = I
H th [0 Q [
No. Name Detail Detail name method | g g |2 ?
number (Note 4, = S | a
5 o) &=
5) £ o S}
] (@)
£ 32,1 O.ver.currer?t detecteq at hardware detection DB o
g circuit (during operation)
322 Zﬁigjr:rzjr:r?netictgfazg z())ftware detection DB o o o
32 Overcurrent o 9op -
323 .ver.currer.mt detected at hardware detection DB o
circuit (during a stop)
Overcurrent detected at software detection
324 function (during a stop) DB o O ©
33 Overvoltage 33.1 | Main circuit voltage error EDB (@) O @)
34.1 | SSCNET receive data error SD O o (@)
(Note 2)|
34 SSCNET receive error 1 34.2 | SSCNET connector connection error SD (@) @) @)
34.3 | SSCNET communication data error SD (@) O (@)
34.4 | Hardware error signal detection SD (@) O (@)
35 | Command frequency error | 35.1 | Command frequency error SD (@) O (@)
36 SSCNET receive error 2 36.1 | Continuous communication data error SD (@) O (@)
37 Parameter error 37.1 | Parameter setting ralnge error DB O @)
37.2 | Parameter combination error DB O (@)
3A Inrush cu.rrer.1t suppression 3A.1 | Inrush current suppression circuit error EDB @)
circuit error
- 3D.1 Parametgr c_ombmatlon error for driver DB o
3D Parameter setting error for communication on slave
driver communication Parameter combination error for driver
3D.2 o DB (@]
communication on master
3E Operation mode error 3E.1 | Operation mode error DB (@)
42.1 | Servo control error by position deviation EDB O O (@)
(Note 3)|(Note 3)
Servo control error
(for linear servo motor and | 42.2 | Servo control error by speed deviation EDB N O 3l o 3 O
direct drive motor) (Note 3)((Note 3)
42.3 | Servo control error by torque/thrust deviation EDB O O (@)
42 (Note 3)|(Note 3)
428 Fully c.Iosed loop control error by position EDB (@) O o
Fully closed | trol deviation (Note 3)|(Note 3)
ully closed loop contro
error (during fully closed 42.9 zull.y :?Iosed loop control error by speed EDB O (@) o
loop control) eviation _ (Note 3)|(Note 3)
42A FuII.y c.Iosed Ipop control error by position EDB (@) O o
deviation during command stop (Note 3)|(Note 3)
45 Main circuit device 45.1 [ Main circuit device overheat error SD O o O
overheat (Note 1) (Note 1)|(Note 1)|(Note 1
46.1 | Abnormal temperature of servo motor 1 SD O O O
(Note 1)|(Note 1)|(Note 1
46.2 | Abnormal temperature of servo motor 2 SD O O O
(Note 1)|(Note 1)|(Note 1
Servo motor overheat
46 ver 46.3 | Thermistor disconnected error SD O o O
(Note 1) (Note 1)|(Note 1){(Note 1
46.5 | Abnormal temperature of servo motor 3 DB o O O
(Note 1)|(Note 1)|(Note 1
46.6 | Abnormal temperature of servo motor 4 DB O O
(Note 1)|(Note 1)|(Note 1
471 ling fan st D
47 Cooling fan error Coo !ng an stop error - S ()
47.2 | Cooling fan speed reduction error SD (@)
50.1 | Thermal overload error 1 during operation SD O O O
(Note 1)|(Note 1)|(Note 1
50.2 | Thermal overload error 2 during operation SD O O O
(Note 1)|(Note 1)|(Note 1
50.3 | Thermal overload error 4 during operation SD (Ni 1)(N02 ] (Ni ]
50 Overload 1 (Note 1) )
50.4 | Thermal overload error 1 during a stop SD O O O
(Note 1)|(Note 1)|(Note 1
50.5 | Thermal overload error 2 during a stop SD O O O
(Note 1)|(Note 1)|(Note 1
50.6 | Thermal overload error 4 during a stop SD O O
(Note 1)|(Note 1)|(Note 1
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Alarm reset
Stop 1
H th [0 Q [
No. Name Detail Detail name method | g g |2 ?
number (Note 4, = S | a

5 o) &=

5) £ o S]
] (@)

% 51.1 | Thermal overload error 3 during operation DB N? 1 N? ] N? ]

< | 51 Overload 2 (Note 1) (Note T)j(Note 1)(Note
51.2 | Thermal overload error 3 during a stop DB O O O

(Note 1)|(Note 1)|(Note 1
52.1 | Excess droop pulse 1 SD (@) O
52 Error excessive 52.3 | Excess drooP pulse. 2 _ SD (@) O
52.4 | Error excessive during 0 torque limit SD (@) O
52.5 | Excess droop pulse 3 EDB (@) O
54 Oscillation detection 54.1 | Oscillation detection error EDB (@) O
56 Forced stop error 56.2 Ovnlar speed .dunng forced st?p EDB (@) O
56.3 | Estimated distance over during forced stop EDB (@) O

A TO1 off DB

63 STO timing error 63 STOto ©) O
63.2 | STO2 off DB O O

70.1 Load-l3|de encoder initial communication - DB
Receive data error 1

70.2 Load-l3|de encoder initial communication - DB
Receive data error 2

70.3 Load-l3|de encoder initial communication - DB
Receive data error 3

Load-side encoder initial communication -
70.5 o DB
Transmission data error 1

Load-side encoder initial communication -
70.6 o DB
Transmission data error 2

70.7 Load-side encoder initial communication - DB
Load-side encoder initial ) Transmission data error 3

70

communication error 1 Load-side encoder initial communication -
70.A DB
Process error 1

708 Load-side encoder initial communication - DB
Process error 2

70.C Load-side encoder initial communication - DB
Process error 3

70D Load-side encoder initial communication - DB
Process error 4

70.E Load-side encoder initial communication - DB
Process error 5

70F Load-side encoder initial communication - DB
Process error 6

clo|lo|lofjo|lofofOo|fOoOfO|O|O |[O|l0|OC|IO|O|O|OO
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Alarm reset
Stop 1
H th [0 Q [
No. Name Detail Detail name method | g g |2 ?
number (Note 4, = S | a
5 o} =
5) £ o S}
im| o
£ 711 Load-side encoder communication - Receive EDB o
g data error 1
71.2 Load-side encoder communication - Receive EDB o
data error 2
713 Load-side encoder communication - Receive EDB o
data error 3
Load-side encoder communication -
71 Load-side encoder normal s Transmission data error 1 EDB o
communication error 1 si icati -
716 Load SI(.Zle. encoder communication EDB o
Transmission data error 2
Load-side encoder communication -
nr Transmission data error 3 EDB o
Load-side encoder communication -
e Transmission data error 4 EDB ©
Load-side encoder communication -
T1A Transmission data error 5 EDB o
72.1 | Load-side encoder data error 1 EDB (@)
72.2 | Load-side encoder data update error EDB (@)
Load-sid q | 72.3 | Load-side encoder data waveform error EDB (@)
72 oad-side .enc.o er norma 72.4 | Load-side encoder non-signal error EDB )
communication error 2
72.5 | Load-side encoder hardware error 1 EDB (@)
72.6 | Load-side encoder hardware error 2 EDB (@)
72.9 | Load-side encoder data error 2 EDB (@)
82 Master-selfrar\;e; <1)perat|on 82.1 | Master-slave operation error 1 EDB (@) O (@)
8A USB communication time- 8A.1 | USB communication time-out error SD O (@) (@)
out error
8E.1 | USB communication receive error SD O (@) O
8E.2 | USB communication checksum error SD (@) O (@)
8E USB communication error | 8E.3 [ USB communication character error SD (@) O O
8E.4 | USB communication command error SD (@) O (@)
8E.5 | USB communication data number error SD (@) O (@)
888 Watchdog 88._ | Watchdog DB (@)
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Note 1.

Leave for about 30 minutes of cooling time after removing the cause of occurrence.

. In some controller communication status, the alarm factor may not be removed.
. The alarm can be canceled by setting as follows:

- For the fully closed loop control: set [Pr. PE03]to "1 _ _ _".
- When a linear servo motor or a direct drive motor is used: set [Pr. PLO4]to "1 _ _ _".

. The following shows three stop methods of DB, EDB, and SD.

DB: Stops with dynamic brake. (Coasts for the servo amplifier without dynamic brake.)
EDB: Electronic dynamic brake stop (available with 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

SD: Forced stop deceleration

5. This is applicable when [Pr. PA04] is set to the initial value. The stop system of SD can be changed to DB using [Pr. PA04].
6. This alarm will occur only in the J3 compatibility mode.
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Stop
Detail . method
No. Name number Detail name (Note 2,
3)
.E’ 91 Servo ampl|f|er overheat 91.1 | Main circuit device overheat warning
c warning (Note 1)
§ 92 Battery cable 92.1 | Encoder battery cable disconnection warning
disconnection warning 92.3 | Battery degradation
95.1 [ STO1 off detecti DB
95 STO warning of deee fon
95.2 [ STO2 off detection DB
96 Home position setting 96.1 | In-position warning at home positioning
warning 96.2 | Command input warning at home positioning
9F.1 [ Low batter
9F Battery warning y - -
9F.2 | Battery degradation warning
EO Excessn{e regeneration EO.1 | Excessive regeneration warning
warning (Note 1)
E1.1 | Thermal overload warning 1 during operation
E1.2 | Thermal overload warning 2 during operation
E1.3 | Thermal overload warning 3 during operation
E1.4 [ Thermal overload warning 4 during operation
E1 |[Overload warning 1 (Note 1) 9 - 9 op
E1.5 | Thermal overload error 1 during a stop
E1.6 | Thermal overload error 2 during a stop
E1.7 | Thermal overload error 3 during a stop
E1.8 | Thermal overload error 4 during a stop
E2 Servo m°t°r. overheat E2.1 [ Servo motor temperature warning
warning
E3 Absolute position counter | E3.2 | Absolute position counter warning
warning E3.5 | Encoder absolute positioning counter warning
E4 Parameter warning E4.1 | Parameter setting range error warning
E6 | Servo forced stop warning | E6.1 | Forced stop warning SD
E7 Controller fqrced stop E7.1 | Controller forced stop warning SD
warning
E8 Cooling fan speed E8.1 | Decreased cooling fan speed warning
reduction warning E8.2 | Cooling fan stop
E9.1 | Servo-on signal on during main circuit off DB
E9 Main circuit off warning E9.2 | Bus voltage drop during low speed operation DB
E9.3 | Ready-on signal on during main circuit off DB
EC |Overload warning 2 (Note 1)] EC.1 | Overload warning 2
ED Output Wat.t eXCess ED.1 | Output watt excess warning
warning
FO.1 | Instant failure tough dri i
Fo Tough drive warning nls anl aneous pov.ver ai ur.e ough drive warning
F0.3 | Vibration tough drive warning
F2 Drive recorder - Miswriting [ F2.1 | Drive recorder - Area writing time-out warning
warning F2.2 | Drive recorder - Data miswriting warning
F3 Oscillation ldetectlon F3.1 | Oscillation detection warning
warning

Note 1. Leave for about 30 minutes of cooling time after removing the cause of occurrence.
2. The following shows two stop methods of DB and SD.
- DB: Stops with dynamic brake. (Coasts for the servo amplifier without dynamic brake.)
- SD: Forced stop deceleration
3. This is applicable when [Pr. PA0O4] is set to the initial value. The stop system of SD can
be changed to DB using [Pr. PA0O4].
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8.2 Troubleshooting at power on

When the servo system does not boot and system error occurs at power on of the servo system controller,
improper boot of the servo amplifier might be the cause. Check the display of the servo amplifier, and take
actions according to this section.

Display

Description

Cause

Checkpoint

Action

AA

Communication with the
servo system controller
has disconnected.

The power of the servo
system controller was
turned off.

Check the power of the servo
system controller.

Switch on the power of the servo
system controller.

A SSCNET lll cable was
disconnected.

"AA" is displayed in the
corresponding axis and following
axes.

Replace the SSCNET llI cable of
the corresponding axis.

Check if the connectors (CNIA,
CNIB) are unplugged.

Connect it correctly.

The power of the servo
amplifier was turned off.

"AA" is displayed in the
corresponding axis and following
axes.

Check the power of the servo
amplifier.

Replace the servo amplifier of the
corresponding axis.

manufacturer setting is
set.

manufacturer setting is
enabled.

setting switches (SW2) are on.

Ab | Initialization The control axis is Check if the disabling control axis | Turn off the disabling control axis
communication with the disabled. switch (SW2-2) is on. switch (SW2-2).
servo system controller The setting of the axis Check that the other servo Set it correctly.
has not completed. No. is incorrect. amplifier is not assigned to the
same axis No.
Axis No. does not match [ Check the setting and axis No. of | Set it correctly.
with the axis No. set to the servo system controller.
the servo system
controller.
Information about the Check the value set in Servo Set it correctly.
servo series has not set series (Pr.100) in the simple
in the simple motion motion module.
module.
Communication cycle Check the communication cycle Set it correctly.
does not match. at the servo system controller
side.
When using 8 axes or less: 0.222
ms
When using 16 axes or less:
0.444 ms
When using 32 axes or less:
0.888 ms
A SSCNET Il cable was | "Ab" is displayed in the Replace the SSCNET llI cable of
disconnected. corresponding axis and following | the corresponding axis.
axes.
Check if the connectors (CNIA, Connect it correctly.
CNIB) are unplugged.
The power of the servo "Ab" is displayed in an axis and Check the power of the servo
amplifier was turned off. the following axes. amplifier.
The servo amplifier is "Ab" is displayed in an axis and Replace the servo amplifier of the
malfunctioning. the following axes. corresponding axis.
Ab | Communication between [ An MR-J4-_B_(-RJ) servo | Check if "J3 compatibility mode" | Select "J4 mode" with "MR-
4 | |servo system controller amplifier or MR-J4W_-_B | is set using "MR-J4(W)-B mode J4(W)-B mode selection”.
AC | and servo amplifier are servo amplifier which is selection" which came with MR
repeating connection and | set to J3 compatibility Configurator2.
Or | shut-off. mode is connected to the
SSCNET llI/H network.
Ab
4
AC
N
Ad
b##. | The system has been in Test operation mode has | Test operation setting switch Turn off the test operation setting
(Note) | the test operation mode. | been enabled. (SW2-1) is turned on. switch (SW2-1).
off | Operation mode for Operation mode for Check if all of the control axis Set the control axis setting

switches (SW2) correctly.

Note. ## indicates axis No.
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9. OUTLINE DRAWINGS

9. OUTLINE DRAWINGS

9.1 Servo amplifier

POINT
@®Only MR-J4-_B_-RJ are shown for dimensions. MR-J4-_B_ does not have
CN2L, CN7 and CN9 connectors. The dimensions of MR-J4- B are not
different from those of MR-J4-_B_-RJ except CN2L, CN7 and CN9 connectors.
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(1) 200V class

(a) MR-J4-10B(-RJ)/MR-J4-20B(-RJ)
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(b) MR-J4-40B(-RJ)/MR-J4-60B(-RJ)
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(c) MR-J4-70B(-RJ)/MR-J4-100B(-RJ)
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(d) MR-J4-200B(-RJ)
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(e) MR-J4-350B(-RJ)
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(2) 400V class

(a) MR-J4-60B4(-RJ)/MR-J4-100B4(-RJ)
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(b) MR-J4-200B4(-RJ)
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(d) MR-J4-500B4(-RJ)
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(f) MR-J4-11KB4(-RJ)/MR-J4-15KB4(-RJ)
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(3) 100V class

(a) MR-J4-10B1(-RJ)/MR-J4-20B1(-RJ)
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(b) MR-J4-40B1(-RJ)
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9.2 Connector
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