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® Safety Instructions @

Please read the instructions carefully before using the equipment.

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

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

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

resulting in death or severe injury.

c CAUTION Indicates that incorrect handling may cause hazardous conditions,

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

Note that the 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

/\ 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.

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

2. To prevent fire, note the following

/\ CAUTION

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

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

@®Not doing so may cause a fire when a regenerative transistor malfunctions or the like may overheat the
regenerative resistor.

@Always connect a molded-case circuit breaker, or a fuse to each servo amplifier between the power
supply and the main circuit power supply (L1/L2/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 molded-case
circuit breaker or fuse is not connected, continuous flow of a large current may cause smoke or a fire
when the servo amplifier malfunctions.

@®\When using the regenerative resistor, switch power off with the alarm signal.

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




3. To prevent injury, note the following

/\ CAUTION

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

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

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

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

4. Additional instructions

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

(1) Transportation and installation

/\ CAUTION

@ Transport the products correctly according to their mass.

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

@Do not hold the front cover, cables, or connectors when carrying the 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. Otherwise, it may cause injury.

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

@®Maintain specified clearances between the servo amplifier and the inner surfaces of a control cabinet 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 apply heavy impact on the servo amplifiers and the servo motors. Otherwise, it may cause
injury, malfunction, etc.

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

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

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

Ambient Operation
humidity Storage

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

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

@®\When the product has been stored for an extended period of time, contact your local sales office.
@®\When handling the servo motor, be careful with the sharp edges of the servo motor.
@The servo amplifier must be installed in a metal cabinet.




/\ CAUTION

@Fumigants that are used to disinfect and protect wooden packaging from insects contain halogens (such
as fluorine, chlorine, bromine, and iodine) cause damage if they enter our products. Please take
necessary precautions to ensure that remaining materials from fumigant do not enter our products, or
treat packaging with methods other than fumigation, such as heat treatment. Additionally, disinfect and
protect wood from insects before packing the products.

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

(2) Wiring

/N\ CAUTION

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

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

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

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

@ Connect the servo amplifier power output (U/V/W) to the servo motor power input (U/V/W) directly. Do
not connect a magnetic contactor and others between them. 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 converter unit and the drive unit will malfunction and will not output signals,
disabling the emergency stop and other protective circuits.

Servo amplifier Servo amplifier
or MR-DO1 or MR-DO1

24V DC 24V DC
DOCOM DOCOM
a (DOCOMD) -~ o (DOCOMD) _
Control output Control output
signal signal
For sink output interface For source output interface

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

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

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

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




(3) Test run and adjustment

/\ CAUTION

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

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

@®Never make a drastic adjustment or change to the parameter values as doing so will make the operation
unstable.

@®Do not get close to moving parts during the servo-on status.

(4) Usage

/\ CAUTION

@Provide an external emergency stop circuit to stop the operation and shut the power off immediately.

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

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

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

@®Use a noise filter, etc., to minimize the influence of electromagnetic interference. Electromagnetic
interference may affect the electronic equipment used near the servo amplifier.

@®Do not burn or destroy the servo amplifier. Doing so may generate a toxic gas.

@Use the servo amplifier with the specified servo motor.

@ Wire options and peripheral equipment, etc. correctly in the specified combination. Otherwise, it may
cause an electric shock, fire, injury, etc.

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

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

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




(5) Corrective actions

/\ CAUTION

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

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

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

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

brake interlock) turns off.
Servo motor \

RA

——
o 24V DC

Electromagnetic brake

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

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

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

@ After an earthquake or other natural disasters, ensure safety by checking the conditions of the
installation, mounting, wiring, and equipment before switching the power on to prevent an electric shock,
injury, or fire.

(6) Maintenance, inspection and parts replacement

/N\ CAUTION

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

@It is recommended that the servo amplifier be replaced every 10 years when it is used in general
environment.

@®When using the servo amplifier that has not been energized for an extended period of time, contact your
local sales office.

(7) General instruction

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




® DISPOSAL OF WASTE @

Please dispose a servo amplifier, battery (primary battery) and other options according to your local laws and
regulations.

A EEP-ROM life

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

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

* Write to the EEP-ROM due to device changes

* Home position setting in the absolute position detection system

STO function of the servo amplifier

The servo amplifier complies with safety integrity level 3 (SIL 3) of the IEC 61508:2010 functional safety
standard.

Refer to app. 12 for schedule.

When using the STO function of the servo amplifier, refer to chapter 13.

For the MR-J3-D05 safety logic unit, refer to app. 5.

Compliance with global standards

For the compliance with global standards, refer to app. 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.
When using the MR-J4-03A6(-RJ), refer to chapter 18.

Relevant manuals

«Wiring»

Manual name Manual No.

MELSERVO MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning Mode) (Note 5) SH(NA)030143ENG
MELSERVO MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Modbus RTU Protocol) SH(NA)030175ENG
(Note 7)

MELSERVO MR-J4-DU_(-RJ)/MR-CR55K _ Instruction Manual (Note 6) SH(NA)030153ENG
MELSERVO MR-J4 Servo Amplifier Instruction Manual (Troubleshooting) SH(NA)O30109ENG
MELSERVO Servo Motor Instruction Manual (Vol. 3) (Note 1) SH(NA)030113ENG
MELSERVO Linear Servo Motor Instruction Manual (Note 2) SH(NA)030110ENG
MELSERVO Direct Drive Motor Instruction Manual (Note 3) SH(NA)030112ENG
MELSERVO Linear Encoder Instruction Manual (Note 2, 4) SH(NA)030111ENG
MELSERVO EMC Installation Guidelines IB(NA)67310ENG
MELSERVO Parameter Unit MR-PRUO03 Instruction Manual (MR-J4) SH(NA)0O30186ENG
MELSERVO MR-D30 Instruction Manual (Note 8) SH(NA)030132ENG

Note 1. Itis necessary for using a rotary servo motor.

. Itis necessary for using a linear servo motor.

. Itis necessary for using a direct drive motor.

. Itis necessary for using a fully closed loop system.

. Itis necessary for using an MR-J4-_A_-RJ servo amplifier in the positioning mode.

o g~ WDN

converter unit, and MR-J4-DU_A_(-RJ) drive unit.
7. Itis necessary for using the Modbus RTU communication function.
8. Itis necessary for using an MR-D30 functional safety unit.

. Itis necessary for using an MR-CV_ power regeneration converter unit, MR-CR_ resistance regeneration

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 [inch]
Torque 1 [Nem] 141.6 [0z*inch]
Moment of inertia 1 [(x 104 kgem?)] 5.4675 [0z+inch?]
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

POINT

@®In MELSERVO-J4 series, ultra-small capacity servo amplifiers compatible with
48 V DC and 24 V DC power supplies are available as MR-J4-03A6(-RJ). Refer
to chapter 18 for details of MR-J4-03A6(-RJ) servo amplifiers.

1.1 Summary

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

The 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 the MELSERVO-J3 series.

The servo amplifier has position, speed, and torque control modes. In the position control mode, the
maximum pulse train of 4 Mpulses/s is supported. Further, it can perform operation with the control modes
switched, e.g. position/speed control, speed/torque control and torque/position control. Hence, it is applicable
to a wide range of fields, not only precision positioning and smooth speed control of machine tools and
general industrial machines but also line control and tension control.

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.

The MR-J4-_A_servo amplifier supports the STO (Safe Torque Off) function. By combining with optional
MR-J3-D05, the servo amplifier supports SS1 (Safe Stop 1) function.

The 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 the MELSERVO-J4 series, servo amplifiers with the CN2L connector are also available as MR-J4- A -RJ.
By using the 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 the MR-J4-
_A_and MR-J4-_A_-RJ servo amplifiers.
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Table 1.1 Connectors to connect external encoders

) External encoder Connector
Operation communication
mode method MR-J4- A |MR-J4-_ A -RJ
Two-wire type CN2 CN2
Wi Note 1, 4 Note 1
Linear servo Four-wire type ( ) ( )
system . A/B/ZTphase CN2L
differential output (Note 5)
method
Two-wire type CN2
yp (Note 2, 3, 4)
Fully closed Four-wire type CN2L
loop system A/B/Z-phase
differential output
method

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-_A_ cannot be used. Use an MR-J4-_A_-RJ.

4. This is used with software version A5 or later.

5. 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 MR-J4-_A_-RJ as an example. The MR-J4-_A__servo
amplifier does not have the CN2L connector.

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

(Note 6)

Power factor improving

DC reactor

e

Regenerative
opgon

77777

Dynamic
rake
circuit

Servo motor

**********

|
|
|
l
|
(F"\loc\’/\t/(;rZ)—X : Current :
supply Regene- encoder !
rative S |
P TR | | |
x L @ | | :
e O O |
CHARGE . ‘ |
Cooling fan, ~  lamp | |
(Note 3) \:lfr\ © ' = RA |B1 1
+ | Control N | 24V DC ! Electromagnetic
circuit : | brake ;
power l sTO T R |
circuit | | |
STO 2l L r : ‘ }
switch O Base Voltage | |overcurrent | | Current g . !
‘ amplifier | |detection | | protection | | detection o |
! I i ! I Encoder |
| | |
| — o :
R
| Position Virtual |
[ command encoder mﬁll
! input Model Model circuit],
! position »  speed |
| control control |
| Virtual I
! motor |
| |
:
l Model position| Model speed | Model torque O Battery
|
| I (for absolute position
\ | detection system)
|
| Y A |
| Actual Actual Current I
| position speed ‘
: control control control !
| T— |
| i |
| —
‘ ¢ El External encoder
! &)
|
| | | | (Note 5)
| USB RS-422/ D/A |
| RS-485 ;
| |
{CN5 |-~ oN3 |-{CN6 |-
DI/O control
Analog :Servo-on Personal
(two channel) .g‘t';‘,ﬂ{ command pulse. computer Controller Analog monitor
*Malfunction, etc (two channel)
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Note 1.

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

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

specifications, refer to section 1.3.

. Servo amplifiers MR-J4-70A(-RJ) or more have a cooling fan.
. The 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 the MR-J3 servo amplifiers.

. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the 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-J4-700A(-RJ)

(Note 4)

Power factor improving

DC reactor

Regenerative

opﬁo

n

Servo motor

Dynamic ‘ | !
rake l ! ‘
MCCB circuit | | |
—X — O !
(F’Noc\)/\t/ee '.1)%< ! Current |
supply encoder :
— — O O [
o o |
. O O |
CHARGE 5 I |
. lamp [ \
Cooling fan =
"9 @ @: T RA : B1 :
+ | Control L | | Electromagnetic
Z'S circuit I : m brake I
power STO ! B2 |
circuit \ | \
STO 9  — ‘ ‘ l
switch ol (,| Base Voltage | |overcurrent | | Current S . !
‘ amplifier | | detection protection detection &) }
E |
i l l | | ncoder |
| — | | |
| | | |
| ", . —e . T mmTm
| Position Virtual I
| command encoder Step-1l
! input Model Model circuit],
| position speed |
‘ control control \
\ Virtual [
: motor |
|
:
! Iz
‘ —
| Model position| Model speed [ Model torque ? Battery
| i (for absolute position
| ! detection system)
|
| |
| Actual Actual Current !
osition speed !
i Contro) chntrol control !
] |
|
| |
| —
! El External encoder
| &
‘ | | (Note 3)
| RS-422/| [ D/A |
[ RS-485 |
|
| |
{ON5 }---{ CN3 |-{ CN6 | -—-----
DI/O control
Analog -Servo-on Personal Controller
(two channel) .'S”t’;‘ﬁt‘ command pulse. computer RS-422/ Analog monitor
-Malfunction, etc RS-485 (two channel)
Note 1. For the power supply specifications, refer to section 1.3.
2. The 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the 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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(€) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)/MR-J4-22KA(-RJ)

(Note 5)
Power factor improving
DC reactor

External regenerative

resistor or
regenerative opti

on

(Note 4, 6)

External dynamic
brake (optional)

Servo motor

|
Electromagnetic
® brake I

(for absolute position
detection system)

External encoder

|
|
MCCB Ul
%< —
(Note 1) ! Vi
oy % encoder :
supply — Regene- Wi
rative —
TR |
7 o,
. > O
CHARGE 5
i |
Cooling fan amp S =
: |_RA
+ | Control L 24 v DC
& circuit ' }
power STO |
circuit |
STO © L :
switch (@) L’ Base Voltage | |overcurrent| | Current %
‘ amplifier | | detection | | protection | |detection O
: I I ;
|
; ] 1
I
l Position Virtual ‘
| command encoder I%?NEI}
! input Model Model circuit,
| » position > speed |
| control control |
| Virtual I
: motor |
|
’ [ =
! z
| i (@]
: Model position| Model speed | Model torque ~IBattery
| |
; 1
| |
\ Actual Actual Current [
\ osition speed !
! Feontrol control control !
[ |
|
| |
—
: g
| &
| | | | (Note 3)
| UsB RS-422/ D/A !
\ RS-485 |
|
| |
{cNs f---{ cN3 |- {cNe |-
DI/O control
Analog - Servo-on Personal
(two channel) | |. g’glftt command pulse. computer controller Analog monitor
+ Malfunction, etc (two channel)
Note 1. For the power supply specifications, refer to section 1.3.
2. The 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 the MR-J3 servo amplifiers.
3. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the 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.
6. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake

interlock) in [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]. Failure to do so will cause the servo amplifier to become
servo-off when an instantaneous power failure occurs.
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(2) 400V class
(a) MR-J4-350A4(-RJ) or less

(Note 5)

Power factor )
improving Regenerative
DC reactor option

ot e ra Fo

Servo motor
Dynamic
brake

circuit

Current

|
|
|
|
|
l
Regene- detector :
_rlgaélve 4 S I
— |
«Charge | | |
g7 lamp L @ 4 :
Cooling fan o | |
(NOte @: = RA :B1 :
Control T | Jneti
1| e [e<voo, @Fsomasnetc
power sSTO | B2 |
‘i supply —‘ circuit | : :
STO f—* 3 3 ‘ ‘ :
switch L Base Voltage | |overcurrent| | Current g . !
‘ amplifier | |detection | | protection | |detection &) |
| l l ‘ ‘ Encoder !
| | | |
: ] 1 : 1
)
1 Position Virtual !
| command encoder I%%EI}
! input Model Model circuit)
| posTo? speted| |
| contro contro Vil :
! motor :
| |
! <
: Model ition| Model d | Model t
odel position| Model spee: odel torque I
| p p q — Battery
‘ I (For absolute
| | position detection
! 3 3 | system)
\ Actual Actual Current ‘
| position speed > ‘
: control control control !
‘ I !
| |
-
: I El External encoder
: o
‘ | | | (Note 4)
l USB Rs-422/] [ D/A ‘
| RS-485 !
‘ T
L CN5 |-—-{ CN3 |-{CN6 |-—————°
DSI/O control
*Servo-on
Analog +Input command pulse. Personal Controller .
(2 channels) | |.gtart computer Analog monitor
Malfunction, etc (2 channels)

Note 1. Refer to section 1.3 for the power supply specification.
2. Servo amplifiers MR-J4-200A4(-RJ) or more have a cooling fan.
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-_A4-RJ servo amplifier. MR-J4-_A4 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.
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(b) MR-J4-500A4(-RJ)/MR-J4-700A4(-RJ)

«Charge

(Note 4)
Power factor )
improving Regenerative
DC reactor Optjgn
T o
|
Pt CON- Servo motor
Dynamic ! ! :
brake ‘ | !
5 circuit | | ‘
i 1 |
|
Current :
Regene- detector |
rative |
TR — |
|
|
|
|
|
|
|

2 lamp
v 7
Cooling fan |
— |
@ @: _|_RA B1 !
Control | | jneti
ol | [24 Vo] @gsromesnete
power | o
[ STO
Supply circuit 1 : B2
| |

' '

|

l

STO 2|, f—F : l
switch o L’ Base Voltage | |overcurrent| | Current g . !
amplifier | |detection protection detection &) |

Encoder :

|

|

|

) S
Position Virtual St
command encoder ol
input Model Model oo
> position > speed |
control control _ |
Virtual |
motor :
|

(For absolute
position detection

|
l

Actual Actual | System)
ctua ctua Current |
position »  speed !
control control control !
Y T— |
|

-
I % External encoder
[©)

| | | (Note 3)

USB Rs-422] [ DIA 1
RS-485 |
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
‘ =
! Iz
i Model position| Model speed | Model torque Battery
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

———————————— {CN5 }---{ CN3 |-{CN6 |-
DI/O control
Analog *Servo-on Personal
(2 channels) | | Input command pulse. | computer | SOMtrOler) e onitor
Malfunction, etc (2 channels)

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-_A4-RJ servo amplifier. MR-J4-_A4 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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(€) MR-J4-11KA4(-RJ)MR-J4-15KA4(-RJ)/MR-J4-22KA4(-RJ)

(Note 5)
Power factor
improving
DC reactor

External
regenerative resistor

or
regenerative option

(Note 4, 6)

External
dynamic brake
(optional)

Servo motor

{cNs F---4 cn3 |-{ cNs |

DI/O control
Analog *Servo-on Personal
+Input command pulse. Controller
(2 channels) | | by P computer Analog monitor

*Malfunction, etc

Note 1.

Refer to section 1.3 for the power supply specification.

| |
l l
U | |
— & |
| |
Current V |
¥ Regene- detector i |
—_ rative Wi I
TR — @ O |
Charge ‘ ! !
7 lamp ﬁ @‘ 1 1
. > Q O |
Cooling fan S ! !
— |
@ @: I RA 1 B1 :
Control ! neti
circuit 'l24voC| } Hlectomagnetic
power | O \
STO
supply } circuit : : B2 :
STO <l  — . ‘ ‘ l
switch o (| Base Voltage | |Overcurrent| | Current g . :
‘ amplifier | | detection| | protection | |detection O ‘
| l l Encoder !
| | | |
|
1 — L :
| I I I
! o : R S
| Position Virtual |
| command encoder o
! input Model Model circuit)
| »  position speed |
| control control [
| Virtual I
: motor !
|
:
! Iz
| i O
| Model position| Model speed | Model torque I Battery
‘ 1 (For absolute
I : position detection
: | system)
| Actual Actual Current I
| osition speed ‘
: %ontrol cgntrol control !
] |
|
| |
| -
: El External encoder
o
l | | (Note 3)
| Rs-422/| | pia |
| RS-485 |
|
‘ !

,,,,,,

(2 channels)

P2 of MR-J3 servo amplifiers.

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

. This is for MR-J4-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector.
. 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.

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

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

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

interlock) in [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]. Failure to do so will cause the servo amplifier to become
servo-off when an instantaneous power failure occurs.
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(3) 100V class

Regenerative option

Servo amplifier Servo motor

77777777777777777777777777777777777777777777777777777

Dynamic brake

circuit
X~ + |
(Note 2) R —L Current
Power ! u
supply : encoder
[ + I
|

Diode
stack
Control N

|_RA B1 !
I ) c | Electromagnetic
N 4V DC | brake |
circuit EE
power STO B2
circuit

I L 2 Y

|

l

sTO o, |
switch O L. Base Voltage | |overcurrent | | Current I . !
O |

|

|

|

|

|

| | | (Note 3)

USB RS-422/| [ DIA |
RS-485 ‘
IF ;

———————————— 1 CN5 |-—-| CN3 |-{ CN6 |-~~~

‘ amplifier | |detection | | protection | | detection
: I I ‘ | Encoder
| | |
; ] 1 1
R S
| Position Virtual |
[ command encoder gctﬁvEI:
| input Model Model circuit],
| » position »  speed |
| control control |
| r Virtual |
: motor |
| |
:
| Model position| Model speed |Model torque ? Battery
| I (For absolute
| : position detection
| v | system)
| Actual Actual Current !
| osition »  speed > !
: Rontrol control control |
| i E— |
|
| —
! ¢ El External encoder
! (@]
|
|
|
|
|
|
|

DI/O control
Analog +Servo-on Personal c
o ontroller
(two channel) .'é‘t‘;‘ét command pulse. | computer Analog monitor
«Malfunction, etc (two channel)

Note 1. The built-in regenerative resistor is not provided for MR-J4-10A1(-RJ).
2. Refer to section 1.3 for the power supply specifications.
3. This is for MR-J4-_A1-RJ servo amplifier. MR-J4-_A1 servo amplifier does not have CN2L connector.

1-10



1. FUNCTIONS AND CONFIGURATION

1.3 Servo amplifier standard specifications

(1) 200V class

Model: MR-J4-_(-RJ)

10A | 20A | 40a | 60A | 70 | 100A | 200A | 350A | 500A | 700A | 11kA | 15KA | 22KA

Rated voltage

3-phase 170 V AC

Output
Rated current ] 11 | 15 [ 28 [ 32 | 58 [ 60 [ 11.0] 170 [ 280 | 370 [ 680 | 870 [1260
3-phase or 1-
phase 200 V
AtAC 3-phase or 1-phase
ACto 240V 3-ph 200 V AC to 240 V AC, 50 Hz/60 H
input | 200 V AC to 240 V AC, 50 Hz/60 Hz ° phase ° o0 2oz
Voltage/ AC, 50 Hz/60
Frequency Hz (Note 14)
AtDC
input 283 V DC to 340 VDC
(Note 17)
Rated current Al o0 | 15 | 26 | 32 | 38 | 50 | 105 | 160 | 217 | 289 | 460 | 640 | 950
Main circui (Note 11) (Note 5)
ain circuit
power supply At AC 3-ph 1-ph 3—:has? ;(; :/-
. -phase or 1-phase phase
input Permissible input 170 V AC to 264 V AC AC to 264 V 3-phase 170 VAC to 264 V AC
voltage AC (Note 14)
fluctuation AtDC
input 241V DC to 374 V DC
(Note 17)
Perm|s§|ble frequency Within £5%
fluctuation
P |
OWer SUPPY kvA] Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
AtAC
inout 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Voltage/ ApDC
Frequency ! t
input 283V DC to 340 VDC
(Note 17)
Rated current [A] 0.2 0.3
Control circuit o ALAC 1-phase 170 V AC to 264 V AC
power supply | Permissible input
input voltage AtDC
fluctuation input 241V DC to 374 V DC
(Note 17)
Permlsslble 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] 0.5 (including the CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in

External option
(Note 8, 12)

Fully closed loop control

Compatible (Note 9)

Load-side encoder interface (Note 10)

Mitsubishi Electric high-speed serial communication

Communication function

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

RS-422/RS-485: 1: n communication (up to 32 axes) (Note 7, 13)

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

1- 11
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Model: MR-J4-_(-RJ)

10A | 20a | 40a | 60A | 70A | 100A | 200A | 350A | 500A | 700 | 11kA | 15kA | 22kA

Max. input pulse
frequency

4 Mpulses/s (for differential receiver) (Note 6), 200 kpulses/s (for open collector)

Positioning feedback
pulse

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

Position control
mode

Command pulse
multiplying factor

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

In-position range setting

0 pulse to +65535 pulses (command pulse unit)

Error excessive

13 revolutions

Torque limit

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

Speed control range

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

Speed control

Analog speed command
input

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

mode

Speed fluctuation ratio

10.01% or less (load fluctuation: 0% to 100%), 0% (power fluctuation: £10%)
+0.2% or less (ambient temperature: 25 °C = 10 °C) when using analog speed command

Torque limit

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

Torque control

Analog torque command
input

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

mode

Speed limit

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

Positioning mode

Refer to "MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning Mode)" section 1.1.
The positioning mode is used by MR-J4-_A_-RJ servo amplifier with software version B3 or later.

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 (Note 15)

EN ISO 13849-1:2015 Category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, and EN 61800-5-2

Response performance

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

Test pulse input (STO)
(Note 3)

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

Safety
performance

Mean time to dangerous
failure (MTTFd)

MTTFd = 100 [years] (314a)

Diagnostic coverage
(bS)

DC = Medium, 97.6 [%]

Average probability of
dangerous failures per
hour (PFH)

PFH =6.4 x 10° [1/h]

LVD: EN 61800-5-1

Compliance with| CE marking EMC: EN 61800-3
global standards MD: EN ISO 13849-1:2015, 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)
3-ph |
. . PRase power supply Possible Impossible
Close mounting | input
Note 2 -
( ) :ns:tase power supply Possible Impossible

Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
i Operation
Amblle‘nt P 5 %RH to 90 %RH (non-condensing)
) humidity Storage
Environment
. Indoors (no direct sunlight),
Ambience . I )
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 16)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass k] 0.8 1.0 14 |21 ] 2340 62] 134 18.2
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1. FUNCTIONS AND CONFIGURATION

Note 1.

1.
12.

13.
14.
15.

16.
17.

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

. When closely mounting the servo amplifiers, operate them at the ambient temperature 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.
. The rated current is 2.9 A when the servo amplifier is used with a UL or CSA compliant servo motor.
. 1 Mpulse/s or lower commands are supported in the initial setting. When inputting commands over 1 Mpulse/s and 4

Mpulses/s or lower, change the setting in [Pr. PA13].

. RS-422 communication is supported by servo amplifier with software version A3.
. 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 fully closed loop system, refer to table 1.1.
. The MR-J4-_A servo amplifier is compatible only with the two-wire type.

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

This value is applicable when a 3-phase power supply is used.

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

RS-485 communication is available with servo amplifiers manufactured in November 2014 or later.

When using 1-phase 200 V AC to 240 V AC power supply, operate the servo amplifier at 75% or smaller effective load ratio.
The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input
diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6.
Follow the restrictions in section 2.6 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
The DC power supply input is available only with MR-J4-_A-RJ servo amplifiers. For the connection example of the power
circuit when a DC input is used, refer to app. 13.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Model: MR-J4-_(-RJ)

60A4 | 100a4 | 200a4 | 350A4 | 500a4 | 700A4 | 11kA4 | 15KA4 | 22KA4

Rated voltage

3-phase 323 V AC

Output
Rated current mw| 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 | 14 | 25 | 51 | 79 | 108 | 144 | 231 | 318 | 476
P issibl It

o ermissiole voltage 3-phase 323 V AC to 528 V AC
Main circuit fluctuation
ower suppl issi

P pply Permls§|ble frequency Within £5%

input fluctuation
P |

OWer 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
P issibl It

Control circuit | o eo0e voltage 1-phase 323 V AC to 528 V AC
fluctuation

power supply Parmissible f

input erm|s§| e 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] 0.5 (including CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in | External option (Note 6, 7)

Fully closed loop control

Compatible

Load-side encoder interface (Note 5)

Mitsubishi Electric high-speed serial communication

Communication function

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

RS-422/RS-485: 1: n communication (up to 32 axes) (Note 8)

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Max. input pulse frequency

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

Positioning feedback pulse

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

Position control

Command pulse multiplying
factor

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

mode

In-position range setting

0 pulse to +65535 pulses (command pulse unit)

Error excessive

+3 revolutions

Torque limit

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

Speed control range

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

Speed control

Analog speed command
input

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

mode

Speed fluctuation ratio

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

Torque limit

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

Torque control

Analog torque command
input

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

mode

Speed limit

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

Positioning mode

Refer to "MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning Mode)" section 1.1.
The positioning mode is used by MR-J4-_A_-RJ servo amplifier with software version B3 or later.

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)
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1. FUNCTIONS AND CONFIGURATION

Model: MR-J4-_(-RJ) 60A4 100A4 200A4 | 350A4 | 500A4 700A4 | 11KA4 | 15KA4 22KA4
Standards certified by CB
(Note 9) EN ISO 13849-1:2015 Category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, and EN 61800-5-2
Response performance 8 ms or less (STO input off — energy shut off)
Test pulse input (STO) Test pulse interval: 1 Hz to 25 Hz
Safety (Note 2) Test pulse off time: Up to 1 ms
performance Zﬁ:rnetg\n;r_:f;j?ngemus MTTFd = 100 [years] (314a)
Diagnostic coverage (DC) DC = Medium, 97.6 [%]
Average probability of
dangerous failures per hour PFH =6.4 x 10° [1/h]
(PFH)
LVD: EN 61800-5-1
Compliance CE marking EMC: EN 61800-3
with standards MD: EN ISO 13849-1:2015, EN 61800-5-2, EN 62061
UL standard UL 508C
Structure (IP rating) Natural gg(;lg;g, open | Force i?;!g? open Force cooling, open (IP20) (Note 3)
Close mounting Impossible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
Ambient Operation 5 %RH to 90 %RH (non-condensing)
Environment humidity Storage
Ambience ‘ Indoors (no direct sunlight), ‘ .
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 10)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass [kg] 17 2.1 36 | 43 | 65 | 13.4 18.2
Note 1. 0.5 Ais the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/O points.

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

3. Except for the terminal block.

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

5. MR-J4-_A4 servo amplifier is compatible only with two-wire type. MR-J4-_A4-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.

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

8. RS-485 communication is available with servo amplifiers manufactured in November 2014 or later.

9. The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input
diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6.

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

(3) 100V class

Model: MR-J4-_(-RJ) 10A1 | 20A1 | 40A1
Rated voltage 3-phase 170 V AC

Output
Rated current Al 1.1 | 15 | 28
Voltage/Frequency 1-phase 100 V AC to 120 V AC, 50 Hz/60 Hz
Rated current Al 3.0 | 5.0 | 9.0

o Permissible voltage 1-phase 85 V AC to 132 V AC
Main circuit fluctuation

power supply
input

Permissible frequency
fluctuation

Within £5%

Power supply

. [kVA] Refer to section 10.2.

capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 100 V AC to 120 V AC, 50 Hz/60 Hz
Rated current [A] 0.4
Permissibl It:

Control circuit erm|s§| © voltage 1-phase 85V AC to 132V AC
fluctuation

power supply - sible T

input erm|s§|be requency Within +5%
fluctuation
Power consumption [W] 30

Inrush current [A] Refer to section 10.5.
Voltage 24V DC = 10%
Interface power 05
supply Current capacity (Al :

(including the CN8 connector signals) (Note 1)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in

Fully closed loop control

Compatible (Note 5)

Load-side encoder interface (Note 6)

Mitsubishi Electric high-speed serial communication

Communication function

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

RS-422/RS-485: 1: n communication (up to 32 axes) (Note 7)

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Max. input pulse
frequency

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

Positioning feedback
pulse

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

Position control
mode

Command pulse
multiplying factor

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

In-position range setting

0 pulse to +65535 pulses (command pulse unit)

Error excessive

+3 revolutions

Torque limit

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

Speed control range

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

Speed control

Analog speed command
input

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

mode

Speed fluctuation ratio

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

Torque limit

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

Torque control

Analog torque command
input

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

mode

Speed limit

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

Positioning mode

Refer to "MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Positioning Mode)" section 1.1.
The positioning mode is used by MR-J4-_A_-RJ servo amplifier with software version B3 or later.

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)

1- 16




1. FUNCTIONS AND CONFIGURATION

Model: MR-J4-_(-RJ)

| 20A1 | 40A1

Standards certified by
CB (Note 8)

EN ISO 13849-1:2015 Category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, and EN 61800-5-2

Response performance

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

Test pulse input (STO)
(Note 3)

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

Safet i
R e MTTFd 2 100 [years] (3142)
'(DD'?:%”OS“C coverage DC = Medium, 97.6 [%]
Average probability of
dangerous failures per PFH =6.4 x 10° [1/h]
hour (PFH)
LVD: EN 61800-5-1
Compliance CE marking EMC: EN 61800-3
;2:3:;3:' MD: EN ISO 13849-1:2015, 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)
Amblie.nt Operation 5 %RH to 90 %RH (non-condensing)
Environment humidity Storage
. Indoors (no direct sunlight),
Ambience . I .
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 9)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass kgl 08 | 1.0
Note 1. 0.5 Ais the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/0 points.
2. When closely mounting the servo amplifiers, operate them at the ambient temperature of 0 °C to 45 °C or at 75% or smaller
effective load ratio.
3. 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.
4. 1 Mpulse/s or lower commands are supported in the initial setting. When inputting commands over 1 Mpulse/s and 4
Mpulses/s or lower, change the setting in [Pr. PA13].
5. For the compatible version for the fully closed loop system, refer to table 1.1.
6. The MR-J4-_A servo amplifier is compatible only with the two-wire type.
The MR-J4-_A-RJ servo amplifier is compatible with the two-wire type, four-wire type, and A/B/Z-phase differential output
method. Refer to table 1.1 for details.
7. RS-485 communication is available with servo amplifiers manufactured in November 2014 or later.
8. The safety level depends on the setting value of [Pr. PF18 STO diagnosis error detection time] and whether STO input
diagnosis by TOFB output is performed or not. For details, refer to the Function column of [Pr. PF18] in section 5.2.6.
9. Follow the restrictions in section 2.6 when using this product at altitude exceeding 1000 m and up to 2000 m above sea level.
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1. FUNCTIONS AND CONFIGURATION

1.4 Combinations of servo amplifiers and servo motors

POINT

@®When a 1-phase 200 V AC input is used, the maximum torque of 400% cannot
be achieved with HG-JR series servo motor.

@®When you use the MR-J4-100A or MR-J4-200A with the 1-phase 200 V AC
input, contact your local sales office for the torque characteristics of the HG-UR
series, HG-RR series, and HG-JR series servo motors.
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1. FUNCTIONS AND CONFIGURATION

(1) 200V class

Servo amplifier

Rotary servo motor

Linear servo motor
(primary side) (Note 1)

Direct drive motor (Note 1)

HG-KR [HG-MR [ HG-SR [ HG-UR | HG-RR HG-JR
MR-J4-10A(-RJ) 053 | 053
13 13
MR-J4-20A(-RJ) LM-U2PAB-05M-0SS0 TM-RFM002C20
LM-U2PBB-07M-1SS0 TM-RG2M002C30 (Note 2)
23 23 TM-RU2M002C30 (Note 2)
TM-RG2MO04E30 (Note 2)
TM-RU2MO04E30 (Note 2)
MR-J4-40A(-RJ) LM-H3P2A-07P-BSS0 TM-RFM004C20
LM-H3P3A-12P-CSS0 TM-RG2MO04E30 (Note 2, 4)
43 43 LM-K2P1A-01M-2SS1 TM-RU2MO04E30 (Note 2, 4)
LM-U2PAD-10M-0SS0 TM-RG2MO009G30 (Note 2)
LM-U2PAF-15M-0SS0 TM-RU2M009G30 (Note 2)
MR-J4-60A(-RJ) 51 5 LM-U2PBD-15M-1SS0 TM-RFM006C20
52 TM-RFMOOBE20
MR-J4-70A(-RJ) LM-H3P3B-24P-CSS0 TM-RFMO12E20
LM-H3P3C-36P-CSS0 TM-RFM012G20
73 73 72 73 LM-H3P7A-24P-ASS0 TM-RFM040J10
LM-K2P2A-02M-1SS1
LM-U2PBF-22M-1SS0
MR-J4-100A(-RJ) 81 53 (Note 3) TM-RFMO018E20
102 103
MR-J4-200A(-RJ) LM-H3P3D-48P-CSS0
121 73 (Note 3) | LM-H3P7B-48P-ASS0O
201 5o | 103 | 103 (Note3) | LM-H3P7C-72P-ASSO
152 153 153 LM-FP2B-06M-1SS0
202 203 LM-K2P1C-03M-2SS1
LM-U2P2B-40M-2SS0
MR-J4-350A(-RJ) 153 (Note 3) LM-H3P7D-96P-ASS0 TM-RFM048G20
301 202 | 208 | 203 (Noto 9) LM-K2P2C-07M-1SS1 TM-RFM072G20
352 353 LM-K2P3C-14M-1SS1 TM-RFM120J10
LM-U2P2C-60M-2SS0
MR-J4-500A(-RJ) LM-FP2D-12M-1SS0 TM-RFM240J10
421 352 353 | 353 (Note 3) tmizésgwfgg ]
502 | 502 | 503 503 LM-K2P3E-24M-1SS1
LM-U2P2D-80M-2SS0
MR-J4-700A(-RJ) 503 (Note 3) | LM-FP2F-18M-1SS0
601 LM-FP4D-24M-1SS0
702 701M
703
MR-J4-11KA(-RJ) 801 LM-FP4F-36M-1SS0
12K1
11K1M
903
MR-J4-15KA(-RJ) 15K1 LM-FP4F-48M-1SS0
15K1M
MR-J4-22KA(-RJ) 20K1
25K1
22K1M

Note 1. This is available with servo amplifiers with software version A5 or later.
2. This is available with servo amplifiers with software version C8 or later.

3. The combination increases the maximum torque of the servo motor to 400%.

4. The combination increases the rated torque and the maximum torque.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Servo amplifier

Rotary servo motor

HG-SR

HG-JR

Linear servo motor
(primary side) (Note 1)

MR-J4-60A4(-RJ)

524

534

MR-J4-100A4(-RJ)

1024

534 (Note 2)
734
1034

MR-J4-200A4(-RJ)

1524
2024

734 (Note 2)
1034 (Note 2)
1534
2034

MR-J4-350A4(-RJ)

3524

1534 (Note 2)
2034 (Note 2)
3534

MR-J4-500A4(-RJ)

5024

3534 (Note 2)
5034

MR-J4-700A4(-RJ)

7024

5034 (Note 2)
6014
701M4
7034

MR-J4-11KA4(-RJ)

MR-J4-15KA4(-RJ)

MR-J4-22KA4(-RJ)

8014
12K14
11K1M4
9034

15K14
15K1M4

20K14
25K14
22K1M4

LM-FP5H-60M-1SS0

Note 1. This is available with servo amplifiers with software version A5 or later.

2. The combination is for increasing the maximum torque of the servo motor to 400%.

(3) 100V class

Servo amplifier

Rotary servo motor

Linear servo motor

Direct drive motor (Note 1)

HG-KR HG-MR (primary side) (Note 1)
MR-J4-10A1(-RJ) 053 053
13 13
MR-J4-20A1(-RJ) LM-U2PAB-05M-0SS0 TM-RFM002C20
LM-U2PBB-07M-1SS0 TM-RG2M002C30 (Note 2)
23 23 TM-RU2M002C30 (Note 2)
TM-RG2MO04E30 (Note 2)
TM-RU2MO04E30 (Note 2)
MR-J4-40A1(-RJ) LM-H3P2A-07P-BSS0 TM-RFM004C20
LM-H3P3A-12P-CSS0 TM-RG2MO04E30 (Note 2, 3)
43 43 LM-K2P1A-01M-2SS1 TM-RU2MO04E30 (Note 2, 3)
LM-U2PAD-10M-0SS0 TM-RG2M009G30 (Note 2)
LM-U2PAF-15M-0SS0 TM-RU2MO009G30 (Note 2)

Note 1. This is available with servo amplifiers with software version A5 or later.

2. This is available with servo amplifiers with software version C8 or later.

3. The combination increases the rated torque and the maximum torque.
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1. FUNCTIONS AND CONFIGURATION

1.5 Function list

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

deceleration time constant

Function Description Detalleq
explanation
This realizes a high response and stable control following the ideal model. The two-
degrees-of-freedom-model model adaptive control enables you to set a response to
Model adaptive control the command and response to the disturbance separately. Additionally, this function
can be disabled. Refer to section 7.5 for disabling this function. This is used with
servo amplifiers with software version B4 or later.
Section 3.2.1
Position control mode This servo amplifier is used as a position control servo. Section 3.6.1
Section 4.2
Section 3.2.2
Speed control mode This servo amplifier is used as a speed control servo. Section 3.6.2
Section 4.3
Section 3.2.3
Torque control mode This servo amplifier is used as a torque control servo. Section 3.6.3
Section 4.4
MR-J4-_A_-
Used when you use an MR-J4-_A_-RJ servo amplifier in the positioning mode under E:nsli‘z(r)
I the point table/program/indexer method. P ;
Positioning mode o . o . Instruction
The positioning mode is used by MR-J4-_A_-RJ servo amplifier with software version Manual
B3 or later. -
(Positioning
Mode)
Position/speed control Using an input device, control can be switched between position control and speed .
Section 3.6.4
change mode control.
Speed/torque control change [ Using an input device, control can be switched between speed control and torque .
Section 3.6.5
mode control.
Torque/position control Using an input device, control can be switched between torque control and position .
Section 3.6.6
change mode control.
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 Yog can gwntch gams durmg 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 Il
Machine resonance This is a filter function (notch filter) which decreases the gain of the specific frequency .
L ) 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 . . Lo ! .
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 ampllﬁer detects mechanlcql 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 an MR Configurator2 installed personal computer and servo amplifier.
MR Configurator2 is necessary for this function.
Robust filter This function prowdes t?et.ter fjlsturbance response in ca§e low response level that [Pr. PE41]
load to motor inertia ratio is high for such as roll send axis.
f(l)lgtr:i);/lbratlon suppression Suppresses vibration of £1 pulse produced at a servo motor stop. [Pr. PB24]
Pr. PAO6
Electronic gear Input pulses can be multiplied by 1/10 to 4000. {P: PAO7}
S-pattern acceleration/ Speed can be increased and decreased smoothly. [Pr. PC03]
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1. FUNCTIONS AND CONFIGURATION

Function Description Detalleq
explanation
Auto tuning Automatllcally 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 prg\{ide 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 provide enough regenerative power. Section 11.4

Can be used for the 5 kW or more servo amplifier.

Multifunction regeneration
converter

Use this function if the regenerative option does not have sufficient regenerative
capacity.

Section 11.19

Used when the built-in regenerative resistor of the servo amplifier does not have

Regenerative option sufficient regenerative capability for the large regenerative power generated. Section 11.2
Alarm history clear Alarm history is cleared. [Pr. PC18]
Input signal selection (device | ST1 (Forward rotation start), ST2 (Reverse rotation start), and SON (Servo-on) and [Pr. PDO3] to
settings) other input device can be assigned to any pins. [Pr. PD22]
[Pr. PD23] to
Output signal selection The output devices including MBR (Electromagnetic brake interlock) can be assigned | [Pr. PD26]
(device settings) to certain pins of the CN1 connector. [Pr. PD28]
[Pr. PD47]
Output signal (DO) forced Output signal can be forced on/off independently of the servo status. .
) . . ) . Section 4.5.8
output Use this function for checking output signal wiring, etc.
Restart after instantaneous If the input power supply voltage had reduced to causelan.alarm but has ref[umed to
power failure normal, th? servo motor can be restarted by merely switching on the start signal.
(available in the future)
Command pulse selection Command pulse train form can be selected from among three different types. [Pr. PA13]
Section 3.6.1
Torque limit Servo motor torque can be limited to any value. Egi PA11]
[Pr. PA12]
Section 3.6.3
- . 3
Speed limit Servo motor speed can be limited to any value. EP)r PCO5] to
[Pr. PC11]
Status display Servo status is shown on the 5-digit, 7-segment LED display Section 4.5
External I/0O signal display Onl/off statuses of external I/O signals are shown on the display. Section 4.5.7
oo VG et e twaos et | Secton 54
Alarm code output If an alarm has occurred, the corresponding alarm number is outputted in 3-bit code. Chapter 8
Jog operation, positioning operation, motor-less operation, DO forced output, and
Test operation mode program operation can be used. Section 4.5.9
MR Configurator2 is required to perform positioning operation or program operation.
Analog monitor output Servo status is output in terms of voltage in real time. [Pr. PC14],
[Pr. PC15]
MR Configurator2 Using 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 linear encoder. Chapter 15
Refer to section 1.4 for the software version of a servo amplifier that is compatible.
Direct drive servo system The direct drive servo system can be configured to drive a direct drive motor. Chapter 16
Refer to section 1.4 for the software version of a servo amplifier that is compatible.
Fully closed loop system can be configured using the load-side encoder.
Fully closed loop system Thisyis used witr’? sero amplifiers withgsoftware \?ersion Ab5 or later. Chapter 17
One-touch tuning Gain.adjustment is perfgrmed jgst by one click on a certain button on MR Section 6.2
Configurator2 or operation section.
Enables to a.voic.| triggering [AL.. 10 Undervoltage] using the electrical gnergy cha‘rged [Pr. PA20]
SEMI-FA7 function in the capacitor in case. that an instantaneous power failure 'o.ccurs Fiurlng operation. [Pr. PE25]
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. Section 7.4
This function makes the equipment continue operating even under the condition that
Tough drive function an alarm oceurs. Section 7.3

The tough drive function includes two types: the vibration tough drive and the
instantaneous power failure tough drive.
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1. FUNCTIONS AND CONFIGURATION

Function Description Detalleq
explanation
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.
Drive recorder function However, the drive recorder will not operate on the following conditions. [Pr. PA23]
1. You are using the graph function of MR Configurator2.
2. You are using the machine analyzer function.
3. [Pr. PF21] is set to "-1".
STO function This function is a functional safety.that compli.es with IEC/EN 61800-5-2. You can Chapter 13
create a safety system for the equipment easily.
You can check the cumulative energization time and the number of on/off times of the
Servo amplifier life diagnosis [ inrush relay. This function gives an indication of the replacement time for parts of the
function servo amplifier including a capacitor and a relay before they malfunction.
MR Configurator2 is necessary for this function.
This function calculates the power running energy and the regenerative power from
Power monitoring function the data in the servo amplifier such as speed and current. Power consumption and
others are displayed on MR Configurator2.
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 diagnosis function . . ) )
machine parts, including a ball screw and bearing.
MR Configurator2 is necessary for this function.
Lost motion compensation This f'uncFion improves the.response. delay occurreﬁ! wher.1 the machine m<.)ving .
function direction is reversed. This is used with servo amplifiers with software version B4 or Section 7.6
later.
Super trace control This function sets constant and uniform acceleration/deceleration droop pulses to Section 7.7
almost 0. This is used with servo amplifiers with software version B4 or later. ’
Current When the mark detection signal is turned on, the current position is latched. The MR-J4-_A_-
position latch . S RJ Servo
function latched data can be read with communication commands. Amplifier
Mark Instruction
detection Interrupt When MSD (Mark detection) turns on, this function converts the remaining distance to Manual
positioning the travel distance set in [Pr. PT30] and [Pr. PT31] (Mark sensor stop travel distance). (Positioning
function This is available with MR-J4-_A_-RJ servo amplifiers with software version B7 or later. Mode)
Chapter 19
MR-DO01 is an extension I/O unit that can extend the input/output signals of MR-J4- MR-J4-_A_-
_A_-RJ servo amplifiers. RJ Sgrvo
MR-DO01 extension I/O unit MR-DO01 is available with MR-J4-_A_-RJ servo amplifiers with software version B7 or ﬁ::ﬁgi:gn
later.
MR-DO1 cannot be used with MR-J4-03A6(-RJ) servo amplifiers. Manual
(Positioning
Mode)
The Modbus protocol uses dedicated message frames for the serial communication
between a master and slaves. The dedicated message frames have functions for MR-J4-_A_-
reading and writing data, and you can write parameters from servo amplifiers and RJ SG_"_NO
Modbus RTU communication | check the operation status of the servo amplifiers by using this function. When the Amplifier
function indexer method is used, there are functional restrictions. Instruction
This function is supported by MR-J4-_A_-RJ servo amplifiers with a capacity of 100 W Manual
) (Modbus RTU
or more manufactured in November, 2014 or later. Protocol)
This function will be available with MR-J4-03A6-RJ servo amplifiers in the future.
High-resolution analog input The analog input resolution can be increased to 16 bits. This function is available with
servo amplifiers manufactured in November 2014 or later. [Pr. PC60]

(VC)

This is not available with MR-J4-03A6-RJ servo amplifiers.
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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
"‘EAEE%%%%HI SER.A45001001 <—— Serial number
MODEL_MR-J4-10A —— Model
POWER: 100W —— Capacity

INPUT : 3AC/AC200-240V 0.9A/1.5A 50/60Hz
OUTPUT: 3PH170V 0-360Hz 1.1A
STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300175
Max. Surrounding Air Temp.: 55°C

— Applicable power supply
— Rated output current
—— Standard, Manual number
—— Ambient temperature

A4 44442

P20 — IP rating
KCC-REI-MEK-TC300A621G51 DATE: 2014-05
MITSUBISHI ELECTRIC CORPORATION 4 @ KC certification number, the year
TOKYO 100-8310, JAPAN MADE IN JAPAN and month of manufacture
Country of origin
(2) Model
The following describes what each block of a model name indicates. Not all combinations of the symbols
are available.

MR-J4-60A4-RJ

—|: Special specification
Series Symbol Special specification
None [ Standard
Rated output Fully closed loop control four-wire type/
Symbol| Rated output [kW] -RJ |load-side encoder A/B/Z-phase input compatible
10 0.1 Positioning mode compatible
20 02 -ED |MR-J4-_A_ without a dynamic brake (Note 2)
20 04 -RU |MR-J4-_A_-RJ without a dynamic brake (Note 2)
60 06 -PX |MR-J4-_A_ without regenerative resistor (Note 1)
70 0.75 -RZ |MR-J4-_A_-RJ without regenerative resistor (Note 1)
100 1 -EB | MR-J4-_A_ with a special coating specification (3C2) (Note 3)
200 D) -KS [MR-J4-_A_-RJ with a special coating specification (3C2) (Note 3)
350 3.5
500 5 —— Power supply
700 7 Symbol Power supply
1K " None | 3 AC to 340 AC
;g’i ;g T [1-phase 100 V AC to 120 V AC
4 | 3-phase 380 V AC to 480 V AC

General-purpose interface

Note 1. Indicates a servo amplifier of 11 kW to 22 kW that does not use a regenerative resistor as standard accessory.
Refer to app. 10.2 for details.
2. Dynamic brake which is built in 7 kW or smaller servo amplifiers is removed. Refer to app. 10.1 for details.
3. Type with a specially-coated servo amplifier board (IEC 60721-3-3 Class 3C2). Refer to app. 10.3 for details.
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1. FUNCTIONS AND CONFIGURATION

1.7 Structure
1.7.1 Parts identification

(1) 200V class
(a) MR-J4-200A(-RJ) or less
The diagram is for MR-J4-10A-RJ.

il - ng

" lgggaal

OJojolo)

@)

d %]
IPUT 5
200V

cpt | 4
. il

(19) (19

Inside of the display cover

No. Name/Application Deta|leq
explanation
Display

(1) | The 5-digit, 7-segment LED shows the servo status and the | Section 4.5

alarm number.

Operation section

Used to perform status display, diagnostic, alarm, and

parameter setting operations. Push the "MODE" and "SET"

buttons at the same time for 3 s or more to switch to the

one-touch tuning mode.

MODE UP DOWN SET

\%(—/
I— Used to set data.
) Push this button together Section 4.5

with the "MODE" button for
3 s or more to switch to the
one-touch tuning mode.
Used to change the display
or data in each mode.
Used to change the mode.
Push this button together
with the "SET" button for 3 s
or more to switch to the
one-touch tuning mode.

3) USB communication connector (CN5) Section
Connect with the personal computer. 11.7
Analog monitor connector (CN6) .

“) Outputs the analog monitor. Section 3.2
RS-422/RS-485 communication connector (CN3)

(5) | Connect with the RS-422/RS-485 communication controller, | Chapter 14
parameter unit, etc.

STO input signal connector (CN8)

(6) | Used to connect the MR-J3-D05 safety logic unit and ggspz_’er 13
external safety relay. )

) 1/O signal connector (CN1) Section 3.2
Used to connect digital 1/0 signals. Section 3.4
Encoder connector (CN2) Section 3.4

(8) | Used to connect the servo motor encoder or external "Servo Motor,

(Note | encoder. Refer to table 1.1 for the compatible external Instruction

2) | encoders. gll)gnual (Vol.
Battery connector (CN4)

(9) | Used to connect the battery for absolute position data Chapter 12
backup.

(10) Battery holder Section
Install the battery for absolute position data backup. 12.2

(11) | Protective earth (PE) terminal .

— Section 3.1

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

(13) | Rating plate Section 1.6
Control circuit power connector (CNP2)

(14) g&riwgrﬁct the control circuit power supply and regenerative Sect!on 3.1

(15) Servo motor power output connector (CNP3) Section 3.3
Connect the servo motor.

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

(16) | light up when only the control circuit is powered on. efore
wiring or inspection, turn off the main circuit power and the
control circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage between
P+ and N- using the tester, etc.

External encoder connector (CN2L) Section 3.4

(17) | Refer to table 1.1 for the compatible external encoders. “Linear

(Note Encoder
1,2) MStructlion
anual"
Optional unit connector (CN7)

(18) Connect the optional unit. It is available with MR-J4-_A-RJ
servo amplifiers manufactured in November 2014 or later.
The MR-J4-_A servo amplifier does not have this connector.
Optional unit connector (CN9)

(19) Connect the optional unit. It is available with MR-J4-_A-RJ

servo amplifiers manufactured in November 2014 or later.

The MR-J4-_A servo amplifier does not have this connector.
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1. FUNCTIONS AND CONFIGURATION

Note 1. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector.
2. "External encoder" is a term for linear encoder used in the linear servo system and load-side encoder used in the fully closed
loop system in this manual.
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1. FUNCTIONS AND CONFIGURATION

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

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

No. Name/Application Detalleg
explanation
1) Main circuit power connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
(2) | Rating plate Section 1.6
3) Servo motor power connector (CNP3)
Connect the servo motor. .
— Section 3.1
Control circuit power connector (CNP2) Section 3.3
(4) | Connect the control circuit power supply and
regenerative option.
Charge lamp
When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control circuit
(5) |is powered on. Before wiring or inspection, turn off
the main circuit power and the control circuit power,
and wait for 15 minutes or more until the charge
lamp turns off. Then, check the voltage between P+
and N- using the tester, etc.
©) Protective earth (PE) terminal Sect?on 3.1
Section 3.3
) Battery holder Section
Install the battery for absolute position data backup. 12.2
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1. FUNCTIONS AND CONFIGURATION

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

POINT

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

be removed.
. . o Detailed
R SA oA ar e e e | T ame/Applicatin 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
M ) Connect the input power supply.
= 3) Battery holder Section
i Install the battery for absolute position data backup. 12.2
@) 18l (4) |Rating plate Section 1.6
Regenerative option/power factor improving reactor
. ®) terminal block (TE3)

Used to connect a regenerative option or a power Section 3.1
factor improving DC reactor. Section 3.3

Servo motor power supply terminal block (TE4)

.

[J
2 |
=

(©)]
(Note)

_f /"—

ﬂ ©) Connect the servo motor.

d Charge lamp

When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control circuit
(7) | is powered on. Before wiring or inspection, turn off
the main circuit power and the control circuit power,
and wait for 15 minutes or more until the charge
lamp turns off. Then, check the voltage between P+
and N- using the tester, etc.

(4)
Side |

®)

(6)

®) Protective earth (PE) terminal Section 3.1
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-J4-700A(-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 No. Name/Application ei?éiliiin
MR-J4-200A(-RJ) or less.
1) Power factor improving reactor terminal block (TE3)
Used to connect the DC reactor.
Main circuit terminal block (TE1)
(2) [ Used to connect the input power supply, Section 3.1
regenerative option, and servo motor. Section 3.3
@ @) Control circuit terminal block (TE2)
B Used to connect the control circuit power supply.
(6)—_| (4) | Protective earth (PE) terminal
Battery holder Section
(ﬁ) ©) Install the battery for absolute position data backup. 12.2
(Note) (6) | Rating plate Section 1.6
Charge lamp

—

@) .

@)

When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control circuit
is powered on. Before wiring or inspection, turn off
the main circuit power and the control circuit power,
and wait for 15 minutes or more until the charge
lamp turns off. Then, check the voltage between P+
and N- using the tester, etc.

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

(€) MR-J4-11KA(-RJ)/MR-J4-15KA(-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-J4-200A(-RJ) or less.

(") —

©— |

(5)
(Note)

)

(©)

@
(1—8 R Te L

%@%

No. Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
M |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.
3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(4) | Protective earth (PE) terminal
®) 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 up.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control circuit
is powered on. Before wiring or inspection, turn off
the main circuit power and the control circuit power,
and wait for 15 minutes or more until the charge
lamp turns off. Then, check the voltage between P+
and N- using the tester, etc.

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

(f) MR-J4-22KA(-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-J4-200A(-RJ) or less.

7

When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control circuit
is powered on. Before wiring or inspection, turn off
the main circuit power and the control circuit power,
and wait for 15 minutes or more until the charge
lamp turns off. Then, check the voltage between P+
and N- using the tester, etc.

Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
M |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.
3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(4) | Protective earth (PE) terminal
®) Battery holder Section
Install the battery for absolute position data backup. 12.2
(6) | Rating plate Section 1.6
Charge lamp

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) For MR-J4-200A4(-RJ) or less

The diagram is for MR-J4-60A4-RJ.

L Ul 2N

el

Inside of the display cover

(16) l“n o —7 - mﬁg{““ﬁﬁ(§
(4) —_ i B3 ]
(12) [ﬁunf f B
(S)JQE ' W
oo Ll
L
(g éﬂ%
7=
(8)—_|oP] MM
(15) o=
(17)— | =] —
(9)— 23 Il
(13)— )y
Side - 5 i
4=

No. Name/Application Detalleq
explanation
Display

(1) | The 5-digit, seven-segment LED shows the servo

status and the alarm number.

Operation section

Used to perform status display, diagnostic, alarm,

and parameter setting operations. Push the

"MODE" and "SET" buttons at the same time for 3 s

or more to switch to the one-touch tuning mode.

MODE UP DOWN SET Section 4.5

(2) L Used to set data. Push this

button together with the "MODE"
button for 3 s or more to switch
to the one-touch tuning mode.
Used to change the display or
data in each mode.

Used to change the mode.

Push this button together wish
the "SET" button for 3 s or more
to switch to the one-touch tuning
mode.

3) USB communication connector (CN5) Section
Connect with the personal computer. 11.7
Analog monitor connector (CN6) .

(4) Outputs the analog monitor. Section 3.2
RS-422/RS-485 communication connector (CN3)

(5) [ Connect with the RS-422/RS-485 communication Chapter 14
controller, parameter unit, etc.

STO input signal connector (CN8)

(6) | Used to connect MR-J3-D05 safety logic unit and Ch:&t)elém
external safety relay. ’

7) I/O signal connector (CN1) Section 3.2
Used to connect digital 1/O signals. Section 3.4
Encoder connector (CN2) Section 3.4

8) | Used to connect the servo motor encoder or Servo

(Note | external encoder. Refer to table 1.1 for the mggl%rction

2) | compatible external encoders. Manual

(Vol. 3)"
Battery connector (CN4)
(9) | Used to connect the battery for absolute position Chapter 12
data backup.
(10) Battery holder Section
Install the battery for absolute position data backup. 12.2
(11) | Protective earth (PE) terminal Section 3.1
(12) Main circuit power connector (CNP1) Section 3'3
Connect the input power supply. ’
(13) | Rating plate Section 1.6
Control circuit power connector (CNP2)
(14) | Connect the control circuit power supply and .

regenerative option. gec}!on 2115
(15) Servo motor power output connector (CNP3) ection 5.

Connect the servo motor.

Charge lamp

When the main circuit is charged, this will light.

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

The lamp may light up when only the control circuit
(16) | is powered on, Before wiring or inspection, turn off

the main circuit power and the control circuit power,

and wait for 15 minutes or more until the charge

lamp turns off. Then, check the voltage between P+

and N- using the tester, etc.

External encoder connector (CN2L) Section 3.4
(17) | Used to connect the external encoder. Refer to "Linear
(Note| table 1.1 for the compatible external encoders. Encoder

1) k}}struc}‘lpn

anua

(18)

Optional unit connector (CN7)

Connect the optional unit. It is available with MR-J4-
_A4-RJ servo amplifiers manufactured in November
2014 or later. MR-J4-_A4 servo amplifier does not
have this connector.

(19)

Optional unit connector (CN9)

Connect the optional unit. It is available with MR-
J4-_A4-RJ servo amplifiers manufactured in
November 2014 or later. The MR-J4-_A4 servo
amplifier does not have this connector.
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1. FUNCTIONS AND CONFIGURATION

Note 1. This is for MR-J4-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector.
2. "External encoder" is a term for linear encoder used in the linear servo system and load-side encoder used in the fully closed
loop system in this manual.
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1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350A4(-RJ)

@)

The broken line area is the same as
MR-J4-200A4(-RJ) or less.

No. Name/Application Detalleq
explanation
1) Main circuit power connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
(2) [Rating plate Section 1.6
Control circuit power connector (CNP2)
(3) | Connect the con.trol circuit power supply and Section 3.1
regenerative option. .
@) Servo motor power output connector (CNP3) Section 3.3
Connect the servo motor.
Charge lamp
When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control
(5) | circuit is powered on. Before wiring or inspection,
turn off the main circuit power and the control
circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage
between P+ and N- using the tester, etc.
®) Protective earth (PE) terminal Section 3.1
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-J4-500A4(-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
MR-J4-200A4(-RJ) or less. No.

Name/Application

Detailed
explanation

M

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

@)

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

Section 3.1
Section 3.3

(©)

Battery holder
Install the battery for absolute position data
backup.

Section 12.2

“4)

Rating plate

Section 1.6

®)

Power factor improving reactor terminal block
(TE3)

Used to connect a power factor improving DC
reactor.

Section 3.1
Section 3.3

(6)

Charge lamp

When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
The lamp may light up when only the control
circuit is powered on. Before wiring or inspection,
turn off the main circuit power and the control
circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage
between P+ and N- using the tester, etc.

@)

Protective earth (PE) terminal

Section 3.1
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-J4-700A4(-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
MR-J4-200A4(-RJ) or less. No.

Name/Application

Detailed
explanation

(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.

)

Protective earth (PE) terminal

Section 3.1
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.
The lamp may light up when only the control
circuit is powered on. Before wiring or inspection,
turn off the main circuit power and the control
circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage
between P+ and N- using the tester, etc.

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

(€) MR-J4-11KA4(-RJ)/MR-J4-15KA4(-RJ)

7 —

(6)—_]

(5)
(Note)

)

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
MR-J4-200A4(-RJ) or less. No.

Name/Application

Detailed
explanation

(1)

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

Section 3.1
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.
The lamp may light up when only the control
circuit is powered on. Before wiring or inspection,
turn off the main circuit power and the control
circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage
between P+ and N- using the tester, etc.

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

(f) MR-J4-22KA4(-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
MR-J4-200A4(-RJ) or less. No.

Name/Application

Detailed
explanation

(1)

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

Section 3.1
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.
The lamp may light up when only the control
circuit is powered on. Before wiring or inspection,
turn off the main circuit power and the control
circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage
between P+ and N- using the tester, etc.

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-J4-10A1-RJ.
No. Name/Application Detailed

i h

o ‘\:| : explanation
| Display

L] (1) | The 5-digit, 7-segment LED shows the servo status and the | Section 4.5

(1) — alarm number.

ggggg Operation section
ool sl ol s Used to perform status display, diagnostic, alarm, and

parameter setting operations. Push the "MODE" and "SET"
@) Q buttons at the same time for 3 s or more to switch to the

one-touch tuning mode.

e 5 ®® ®
# LT MODE UP DOWN SET

100V — 70
i E I I— Used to set data.
. s ] ) Push this button together | Section 4.5

with the "MODE" button for
3 s or more to switch to the
one-touch tuning mode.

Used to change the display
or data in each mode.

Used to change the mode.
Push this button together

= Unz0

with the "SET" button for
3 s or more to switch to the
one-touch tuning mode.

3) USB communication connector (CN5) Section
Connect with the personal computer. 1.7
Analog monitor connector (CN6) .

() Outputs the analog monitor. Section 3.2
RS-422/RS-485 communication connector (CN3)

(5) | Connect with the RS-422/RS-485 communication controller, | Chapter 14
parameter unit, etc.

STO input signal connector (CN8)

(6) | Used to connect the MR-J3-D05 safety logic unit and Ch:&t)e"sm
external safety relay. ’

) 1/0 signal connector (CN1) Section 3.2
Used to connect digital 1/0O signals. Section 3.4
Encoder connector (CN2) Section 3.4

(8) Used to connect the servo motor encoder or external "Servo

(Note encoder. Refer to table 1.1 for the compatible external Motor
2) encoders. Instruction
Manual
(Vol. 3)"
Battery connector (CN4)

(9) [ Used to connect the battery for absolute position data Chapter 12
backup.

(10) Battery holder Section
Install the battery for absolute position data backup. 12.2

rotective ea ermina .
11) [ Protecti rth (PE) terminal
——— Section 3.1

(12) Main circuit power connector (CNP1) Section 3.3

Connect the input power supply. )
ating plate ection 1.

13) [ Rati | Section 1.6
Control circuit power connector (CNP2)

(14) g&?onrﬁd the control circuit power supply and regenerative Sect@on 3.1

(15) Servo motor power output connector (CNP3) Section 3.3
Connect the servo motor.

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

(16) light up when only the control circuit is powered on. Before
wiring or inspection, turn off the main circuit power and the
control circuit power, and wait for 15 minutes or more until
the charge lamp turns off. Then, check the voltage between
P+ and N- using the tester, etc.

External encoder connector (CN2L) Section 3.4

(17) | Refer to table 1.1 for the compatible external encoders. "Linear

(Note Encoder
1,2) Instruction
Manual"

Optional unit connector (CN7)

Connect the optional unit. It is available with MR-J4-_A1-RJ
(18) | servo amplifiers manufactured in November 2014 or later.
The MR-J4-_A1 servo amplifier does not have this
connector.

Optional unit connector (CN9)

Connect the optional unit. It is available with MR-J4-_A1-RJ
(19) | servo amplifiers manufactured in November 2014 or later.
The MR-J4-_A1 servo amplifier does not have this
connector.

Note 1. This is for the MR-J4-_A1-RJ servo amplifier. The MR-J4-_A1 servo amplifier does not have the CN2L connector.
2. "External encoder" is a term for linear encoder used in the linear servo system and load-side encoder used in the fully closed
loop system 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
AWARN ING between P+ and N- is safe with a voltage tester and others. Otherwise, an electric
shock may occur. In addition, when confirming whether the charge lamp is off or
not, always confirm it from the front of the servo amplifier.

The following shows how to remove and reinstall the front cover of MR-J4-700A(-RJ) to MR-J4-22KA(-RJ)
and MR-J4-500A4(-RJ) to MR-J4-22KA4(-RJ).
The diagram shows MR-J4-700A.

(1) Removal of the front cover

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.



1. FUNCTIONS AND CONFIGURATION

(2) Reinstallation of the front cover
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1. FUNCTIONS AND CONFIGURATION

1.8 Configuration including peripheral equipment

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

POINT

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

@®When using the MR-J4-_A-RJ servo amplifier with the DC power supply input,
refer to app. 13.
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1. FUNCTIONS AND CONFIGURATION

(1) 200V class
(a) MR-J4-200A(-RJ) or less
The diagram shows MR-J4-20A-RJ.

(Note 2)
Power P
supply [ Personal |
|
Molded-case | computer :
circuit breaker ! — ‘
(MCCB) | !
,_/ / |
|
f—/ |
|
(Note 3) | ( E
Magnetic \ 5
contactor f Analog monitor
(MC) s r
Note 1) CN3  To RS-422/RS-485 communication
_ S controller, parameter unit, etc.
] ! ( To safety relay or
HilE CN8 T[] T/ MR-J3-DOS5 safety
Line noise ( logic unit
filter -
(FR-BSF01)’ p
<( - D (Note 5)
( [e]
e CN1 |
U [
L1 e
I, L2 \4 ° Junction terminal block
) ——/ (
L3 W
-
Power factor P3 ) CN2
improving DC
reactor P4_J
(FR-HEL) +—F CN2L (Note 4)
P+
Regenerative O / CN4  Battery
option o J
C
\ L11 y
[ 7
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. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For the 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an
MR-J4-_A-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.

5. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

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

(Note 2)

Power

supply
Molded-case
circuit breaker

(MCCB)

filter

(Note 3)
Magnetic
contactor

(MC)

Line noise

(FR-BSFO1) 2

oooooq,

L L1
G2
L3
Power factor
improving DC
reactor
(FR-HEL)
P+
Regenerative &
option o
(e}
L L11
L21
Note 1.

CN1

IGIGIC)

[ SpEV

S

—1 CN4  Battery

CN2L (Note 4)

Servo motor

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

Personal
computer

,,,,,,,,,

CN3 1o RS-422/RS-485 communication
controller, parameter unit, etc.

CN8 To safety relay or
{71 [ Ve MIR-33-D05 safety

logic unit

Junction terminal block

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.

. For the power supply specifications, refer to section 1.3.
. 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using

MR-J4-_A-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-J4-500A(-RJ)
RST

(Note 2)
Power

supply
Molded-case

circuit breaker
(MCCB)

ffffffffffffffffffffff

Personal
computer

(Note 3) |

Magnetic
contactor |qU L1 ki
(MC) i

(Note 1) L21 I

1 e )

e ]

Line noise B

filter s )
(FR-BLF)Qr? 1 T

Il

N

CN6 [T—— .
Analog monitor
[ m—

CN3 1o RS-422/RS-485 communication
controller, parameter unit, etc.

CN8 To safety relay or
MR-J3-D05 safety
logic unit
= o
CN1
L1
-t o . .
CN2 Junction terminal block

~CN2L
Power factor P3 D (Note 5) (Note 4)
improving DC U
reactor r - C
(FR-HEL) P4 Innnnnn Battery

P+
Regenerative
option o

C

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. For the 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an
MR-J4-_A-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.

5. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

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

(Note 2)
Power RST
supply
Molded-case /5 ‘| **********************
Personal

computer
MR Configurator2 —

circuit breaker (=]
(MCCB)

2l

\

(Note 3)
Magnetic

contactor g @ o

(MC) " | T ;
I vorm CN6 Analog monitor
(Note 1) A

e CN3  To RS-422/RS-485 communication
o ®) ‘ controller, parameter unit, etc.
. —tH * CN8 To safety relay or
Line noise | ‘ w 3
Line I e MR-J3-D05 safety

]

F

e
7=
=]

\

logi -
(FR-BLF) ogic unit

Junction terminal block

L21

ey
o
~ CN1 [
i
 —
[ —]

L1 ]
Power factor ™
improving DC L
reactor
(FRHEL) - \
P4

) J

(Note 5) Regenerative
option

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. For the 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an
MR-J4-_A-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.

5. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

(€) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)

(Note2) RST ! Personal |
Power | computer !
supply NS ' MR Configurator2 |
|
Molded-case 1 !
circuit breaker [ @ !
(MCCB) : |
|
= L J
0o el\ol | \vin —~ T
(Note 3) M q @1 u_A CN6 Analog monitor

Magnetic \ | - i CN3  To RS-422/RS-485 communication

?l\(/)lrg?dor ¥y controller, parameter unit, etc.

To safety relay or
CN8 MR-J3-D05 safety
logic unit

[o]
. . ’ CN1
Line noise ’—{
filter °
(FR-BLF)

Junction terminal block

CN2

CN2L
LU (Note 4)

’—i”’“j

CN4

Battery

Power factor
improving DC
reactor
(FR-HEL)

P3

P4

(Note 5) Regenerative
option

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. For the 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an
MR-J4-_A-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.

5. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

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

(Note 2) CN5
Power
supply
Molded-case
circuit breaker
(MCCB)
CN6
o a Analog monitor
OJ @j k© ko CN3 16 RS-422/RS-485 communication
F\/IN:gt;(re\eBt?c @ controller, parameter unit, etc.
| CNS8 To safety relay or
contactor Y3 I]I"]l"] e |0 N8 T e R235-D05 satety
(MC) 'y - logic unit
(Note 1) ﬂ °
- T [ CN1_|
| |
- o
Line noise Junction terminal block
filter = CN2
(FR-BLF) e CN2L
@rj i~ (Note 4)
L21 CN4
‘L1 - ~ ———— Battery
) S——
L3
L2
L1
Power factor
improving DC
reactor
(FR-HEL)
P3
P4

(Note 5) Regenerative
option

Servo motor

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. For the 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 the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an
MR-J4-_A-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.

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

1-48



1. FUNCTIONS AND CONFIGURATION

(2) 400V class
(a) MR-J4-200A4(-RJ) or less

Note 1.

The diagram is for MR-J4-60A4-RJ and MR-J4-100A4-RJ.

CN5

CN6

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

Personal
computer

CN3

To RS-422/RS-485 communication

CN8

controller, parameter unit, etc.
To safety relay or

CN1

Em- MR-J3-D05 safety

logic unit

Junction terminal block

CN2L (Note 4)

CN4

RS T
(Note 2)
Power supply |||
ECL
Molded-case
circuit breaker
(MCCB) ——
y < OPEN
r—// 2o %
O
(Note 3) |~ [ Ll
Magnetic
contactor '!.",gu ( JEyE
(MC) Wiy
(Note ||| Julm
L p ED
0
Line noise filter ( =
(FR-BSF01) ! , O
Al ||| pm——
D (Note 5) 0
0
Ny L
L L2
L3 e
Power factor P3
improving DC
reactor —
(FR-HEL-H) P4
P+
Regenerative o—
option O/
C

L11 )

A4

L21

Battery

Servo motor

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 specification.
. 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-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector. When using MR-J4-_A4-

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-J4-350A4(-RJ)

RST

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB)

L

CN5

@]

 DPEN

©

= O]

CN6

]

It

CN1 [

CN2

— CN2L (Note 4)
CN4

Battery

O
(Note 3) I
Magnetic 7
contactor n';;','é, L
(MC) iy o
(Note 1) r Sa¢a]
oI >
o I ) p o
g0
,
Line noise filter y g 0
(FR-BSFO1) /A
i -
< (O
f D (Note 5)‘ (19 a]
110
), L1 S Jat
(L2 ) U [
) S0
(L3 V
s 0
W
Power factor P3 (
improving DC
reactor —
(FR-HEL-H) P4
P+
Regenerative o—_
option
C
\ L11
L21
Note 1.

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-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector. When using MR-J4-_A4-
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.
5. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
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Servo motor

MR Configurator2 / -

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

Personal
computer

,,,,,,,,,,,

Analog monitor

CN3  To RS-422/RS-485 communication
controller, parameter unit, etc.

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

° Junction terminal block

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



1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500A4(-RJ)

RS T
(Note 2)
Power supply
Molded-case
circuit breaker
(MCCB)  ——| e e
Personal
computer

O @ |o
(Note 3) Gl an
Magnetic 0
?l\?l%t?dor "I:'n'ﬂ'ﬁ’. meQ)
V QPEN
Note 1 -
(Note 1] - Power _factch)rC — CN6 Analog monitor
! | improving
“-Ht - reactor { ] CN3 1o RS-422/RS-485 communication
(FR-HEL-H) controller, parameter unit, etc.
) o P3 [‘ T To safety relay or
Line noise filter — % MR-J3-D05 safety

logic unit

(FR-BSI 0 ) 7
m
| P4

CN1

CN2

Junction terminal block

1}

-ICN2L (Note 4)
|CN4

| 7y —————————
=
AE—Tke|[ ]
o o

Y
J{
[

Battery

\_L21

\ HI
LLg L11

—
-
—

)

P+ C
(Note 5) 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-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector. When using MR-J4-_A4-
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.

5. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

(d) MR-J4-700A4(-RJ)
RST

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB)

(Note 3) Sl

Magnetic
contactor ,'fl"nn:,
(MC) [

(Note )]
Line noise filter
(FR-BLF) ?@.

[ET (O]

CN6

Analog monitor

CN3  To RS-422/RS-485 communication
controller, parameter unit, etc.
CN8 To safety relay or

L T

MR-J3-D05 safety
logic unit

[o]
CN1 [

o Junction terminal block
CN2

“[[1CN2L (Note 4)
=1 |CN4

\-21
L11
Power factor™
improving DC
reactor
(FR-HEL-H) H .
P4
P3
\ L3
[ \—L2
L1

LT

(Note 5) Regenerative

P+ C

option

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 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-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector. When using MR-J4-_A4-
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.
5. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

(€) MR-J4-11KA4(-RJ)/MR-J4-15KA4(-RJ)

! Personal |
! computer
RST | — :
(Note 2) CN5 | |
Power supply #J21 |
— |
Molded-case IZH !
circuit breaker -4 _| |
(MCCB) T
CN6
\E = = ® Analog monitor
— e o}
@ CN3  To RS-422/RS-485 communication
controller, parameter unit, etc.
F\ANOte 3t) ¥ HHHH CN8 To safety relay or
contactor Ill:,::,:','u il M;C\Jgnﬁ% safety
(MC) [ F
(Note 1) °
M CN1 [
° Junction terminal block
CN2
; —
il CN2L (Note 4)
———— CN4
(21 Battery
N
[ L1
Lo “EMZLu]? | &|? | U]
Elﬂ@ ollélé]e
dlke 1l U U
R B Boul v
o
Power factor | H @ f@?U\
improving DC le le’ fnl .
reactor LAEAEIN S
(FR-HEL-H) E
P3
N _J N

P4 @L i I@

(Note 5) 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-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector. When using MR-J4-_A4-
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.

5. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

(f) MR-J4-22KA4(-RJ)

RST
(Note 2) |

Power supply
[CCe

e ()

Molded-case
circuit breaker
(MCCB)

==l

(Note 3) |~

Magnetic <

contactor qé‘n

(MC) liimy
(Note 1

Bl
| —~

Line noise filter

N

L21

\

O

L11

—_—

fffffffffffffffffffffff

Personal
computer

|

CN6

Analog monitor

CN3  To RS-422/RS-485 communication

controller, parameter unit, etc.

CN8 To safety relay or
— || T[T MR-J3-D05 safety

logic unit

o

ON1 |
|

° Junction terminal block
CN2
N2
CN2L (Note 4)

|

Power factor
improving DC

reactor
(FR-HEL-H)

P3

P4

(Note 5) Regenerative

oNd

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 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-_A4-RJ servo amplifier. MR-J4-_A4 servo amplifier does not have CN2L connector. When using MR-J4-_A4-
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.

5. When using the regenerative option, refer to section 11.2.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class
The diagram shows MR-J4-20A1-RJ.

2.

(Note 2)
Power P
supply : Personal |
Molded-case [ computer !
circuit breaker ! |
(MCCB) — | |
,_—-/ | |
| |
f_"/ | |
‘ l
(Note 3)
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(MC) e
[l CN3  To RS-422/RS-485 communication
Power factor Do E controller, parameter unit, etc.
improving AC |~ (Note 1)
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(FR-HAL) 0 gﬂ@@- MR-J3-D05 safety
1===—(ED logic unit
Line noise T o
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(FR-BSFO1) f& oS @\j oo
7 ote O
e o
s CN1 |
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L2 J ¢
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CN2
Th— oN2L (Note 4)
P+
Regenerative O -~ CN4  Battery
option o J
Cc
\ L11 y
7
L21 Servo motor
<%
} 02

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-_A1-RJ servo amplifier. MR-J4-_A1 servo amplifier does not have CN2L connector. Refer to Table 1.1 and
Linear Encoder Instruction Manual for the compatible external encoders.

5. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
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2. INSTALLATION

2. INSTALLATION

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

/N\CAUTION

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

@Do not hold the front cover, cables, or connectors when carrying the servo
amplifier. Otherwise, it may drop.

@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 apply heavy impact on the servo amplifiers and the servo motors.
Otherwise, injury, malfunction, etc. may occur.

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

@ The servo amplifier must be installed in the metal cabinet.

@Fumigants that are used to disinfect and protect wooden packaging from insects
contain halogens (such as fluorine, chlorine, bromine, and iodine) cause damage
if they enter 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

/N\CAUTION

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

7

Cabinet

10 mm
or more
(Note 2)

40 mm
or more

Servo amplifier

%

ek B

7

Note 1. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.

10 mm
or more
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2. When mounting MR-J4-500A(-RJ), maintain a minimum clearance of 25 mm on the left side.

%

Top

Bottom



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 closely mounting multiple servo amplifiers, the servo amplifier on the right
must have a larger depth than that on the left. Otherwise, the CNP1, CNP2, and
CNP3 connectors cannot be removed.

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 7
100 mm 100 mm
ormore 10 mm or more or more
(Note 2) 1 mm 1 mm
30 mm v 30 mm - - %30 mm T4,
or more =il == or more e i S W or more
L § ud @o| il O §
1 3 ° i > 1 @DJE : 1 guﬂ ¢
I+ v W | DO m v | @o) m 5
: D -
: Cl0E S Rk
L U~ Do) U (o)
Lot 2 | @) il Do G
L 14 @00 v @0 !
| \r[ @@o| /[ @@o|
W " %"E wH 3@ 0| E
= | @ [=7i| | @ [=s Bottom
%md}} :1 \iﬂ% (0) —} ) (& (“;*
40 mm or more 40 mm
(Note 1) or more
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 mounting MR-J4-500A(-RJ), maintain a minimum clearance of 25 mm between the MR-J4-500A(-RJ) and a servo
amplifier mounted on the left side.

(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. INSTALLATION

2.2 Keeping out of foreign materials

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

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

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

2.3 Encoder cable stress

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

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

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

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



2. INSTALLATION

2.4 Inspection items

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

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

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

@®Do not perform insulation resistance test on the servo amplifier. Otherwise, it may

ACAUTlON cause a malfunction.

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

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

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

(3) Check that the connector is securely connected to the servo amplifier.
(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.

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



2. INSTALLATION

2.5 Parts having service life

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

(1)

Part name Life guideline
Smoothing capacitor 10 years
Number of power-on, dynamic brake stop, and
Relay forced stop: 100,000 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 air-conditioned environment (ambient temperature of
40 °C or less).

Relays

Contact faults occur due to contact wear arisen from switching currents. A relay will reach the end of its
service life if the following actions are performed a total of 100,000 times: powering on the servo
amplifier, inputting the dynamic brake stop, and inputting the forced stop; or if the following action is
performed a total of 1,000,000 times: turning on or off STO during servo-off and servo motor stop. In
addition, the service life of a relay may vary depending 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. If unusual noise
or vibration is found during inspection, the cooling fan must also be replaced.

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



2. INSTALLATION

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

(1)

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

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

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

Parts having service life

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

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

(c) Servo amplifier cooling fan
There is no restriction. Use in the same manner as in 1000 m or less. (Refer to section 2.4.)
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3. SIGNALS AND WIRING

3. SIGNALS AND WIRING

@Any person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between P+ and N- is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,
when confirming whether the charge lamp is off or not, always confirm it from the

front of the servo amplifier.

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

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

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

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

/\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
or MR-DO1

Servo amplifier
or MR-D01

24V DC
DOCOM
(DOCOMD)

DOCOM
(DOCOMD)

Control output
signal

RA Control output
signal

For sink output interface For source output interface

@®Use a noise filter, etc. to minimize the influence of electromagnetic interference.
Electromagnetic interference may be given to the electronic equipment used near
the servo amplifier.

@®Do not install a power capacitor, surge killer or radio noise filter (optional FR-BIF
(-H)) with the power line of the servo motor.

@®\When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

@Do not modify the equipment.




3. SIGNALS AND WIRING

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

Servo amplifier Servo motor
u

/N\CAUTION o

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

@Before wiring, switch operation, etc., eliminate static electricity. Otherwise, it may
cause a malfunction.

POINT

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

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

3.1 Input power supply circuit

@Always connect a magnetic contactor between the power supply and the main
circuit power supply (L1/L2/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.

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

AUTION specification, the servo amplifier will break down.

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

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

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

@®\When insulating the main circuit power supply (L1/L2/L3) and the control circuit
power supply (L11/L21) of the servo amplifier using an isolation transformer, etc.,
connect between L1 and L11 and between L2 and L21 at equipotential.




3. SIGNALS AND WIRING

POINT

@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.

@®When using the MR-J4-_A-RJ servo amplifier with the DC power supply input,
refer to app. 13.

Configure the wirings so that the main circuit power supply is shut off and SON (Servo-on) is turned off after
deceleration to a stop due to an alarm occurring, enabled servo forced stop, etc. A molded-case circuit
breaker (MCCB) must be used with the input cables of the main circuit power supply.



3. SIGNALS AND WIRING

3.1.1 200 V class

(1) Using 3-phase 200 V AC to 240 V AC power supply for MR-J4-10A(-RJ) to MR-J4-350A(-RJ)

Note 1.

10.
1.

12.

Malfunction
RA1 OFF ON

&
5 [

Emergency stop switch

[] Servo amplifier Servo motor
MccB CWENPT (Note 10)
Sphase = ‘ CNP3|  (Note 5)
to ! L2 | P U o u
240 V AC w L | ; } Motor
< L~ L3 | : \ ‘ \Y
ON- | W o w
! L — —|— 4
A P3 | D
(Note 9)1 |
I P4
|enez, ©
P+ @
| .
|
: (Note 10) (Note 3)
5111 CN2 Encoder cable Encoder
|
L |
(Note 12) ' [ |:2717j
(Note 7)
Main circuit power supply CN1
Forced stop 2 ‘ EM2
(Note 4){ p T ON1 | 24 V DC (Note 11)
Servo-on SON bocoMm ]
II DICOM ALM D Malfunction (Note 4)
24V DC (Note 11) I—H—
CN8
(Note 8)
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)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. 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 ampilifier.
. 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 VV DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.

Do not ground L11 and L21.
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(2) Using 1-phase 200 V AC to 240 V AC power supply for MR-J4-10A(-RJ) to MR-J4-200A(-RJ)

Note 1.

10.
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.

Malfunction
OFF
RA1 e ON Ml

O A A

Emergency stop switch

H Servo amplifier Servo motor
MCCB CNP1
1-phase X~ TOL1 (Note 10)
200 V AC to ! w CNP3|__ (Note 5)
! T
240V AC S L2 U Y_NMotor
| PL3 : v ; v
ON- | | w
| L — |-
ot P3 | &)
(Note 9)! |
1 P4
| onp2 o
P+
l o
| =
' (Note 10) (Note 3
| ote
QL1 CN2 Encoder cable Encoder
|
L21 ! |: H )
(Note 7) (Note 12) i
Main circuit power supply CN1
- { Forced stop 2 T EM2 CN1 | 24 V DC (Note 11)
Servo-on SON bocom i I
:I DICOM ALM D Malfunction [~ (Note 4)
24V DC (Note 11) CNS8 B
(Note 8)
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)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. 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 V DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.

Do not ground L11 and L21.
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(3) MR-J4-500A(-RJ)

Note 1.

10.
1.

12.

Malfunction OFF

RAT 9 on
®; b L =
< MC

Emergency stop switch

[&5]

[] (Note 6) Servo amplifier Servo motor
MCCB
3-phase = ( (Note 5)
200 V AC to ! L2 u U Mot
240V AC | f otor
X L3 \% \%
o N- w w
- <
(Note 9)
L11
(Note 12) L21 o
&)
P3 =
Note 1
(Note 1) P4 (Note 10) (Note 3)
CN2 ote
P+ Encoder cable Encoder
(Note 2) c |::| :
D
(Note 7)
Main circuit power supply CN1
(Note 4){ Forced stop 2—— 1~ 1EM2 cN1| 24 v DC (Note 11)
Servo-on SON DOCOM { I
:I DICOM ALM . D Malfunction [ (Note 4)
24 V DC (Note 11) I~
(Note 8) 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)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. 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 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.

Do not ground L11 and L21.



3. SIGNALS AND WIRING

(4) MR-J4-700A(-RJ)

Note 1.

10.
11.

Malfunction
OFF
RAT N I
]

G— =
[u}

Emergency stop switch

[ Servo amplifier Servo motor
ylecs L1 (Note 10)
3-phase ~ - (Note 5)
200 VAC to : L2 Built-in U
240V AC i regenerative Motor
X~ L3 resistor Vv v
w w
(Note 9) | - e

S
(Note 11) L

N (Note 10) (Note 3)
- ote
P3 CN2 Encoder cable Encoder
(Note 1) |:
P4

(Note 7)
Main circuit power supply CN1

Forced stop 2—— ——Fr~—— FM2
(Note 4){ P T CN1| 24V DC (Note 11)

Servo-on SON pocom | {
| I DIGOM ALM D Malfunction [ (Note 4)
24V DC (Note 11) I—B&—
(Note 8) 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.

. 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)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. 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 of the wrong axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
Do not ground L11 and L21.



3. SIGNALS AND WIRING

(5) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)/MR-J4-22KA(-RJ)

Malfunction

OFF
RA1 I ON [d
@ b il
. Lz

Emergency stop switch

(Note 13) Cooling

fan power supply
(Note 14, 15)
[] Servo amplifier External Servo motor m
dynamic brake ~o
MCcB L1 (optional) N
gb%h\a/SXCt = [ (Note 10) 1T
(o] | L2 U U
240V AC | [ ] [ Motor
XL L3 v v \—\—\ MCCB
W
. P (Note 5) w
(Note 9) c =
“1~~ 1" Regenerative
resistor
L11 S
L21 &)
Note 10)
N- ( (Note 3)
CNZ1_ Encoder cable Encoder
P3 |: C
P4
BU
=an
Cooling fan (Note 12)
(Note 7)
Main circuit power supply CN1
Forced stop 2 —— —F~———FM2
(Note 4){ P T CN1| 24V DCI(Note 11)
Servo-on SON bocom 1T
| ] Note 4)
| I DICOM ALM ] Malfunction
24V DC (Note 11) S
CN8
(Note 8)
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. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.

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

6. 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.

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

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

9. 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.)

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

11. 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.

12. For the servo motor with a cooling fan.

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

14. 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. For wiring
of the external dynamic brake, refer to section 11.17.

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

16. Do not ground L11 and L21.



3. SIGNALS AND WIRING

3.1.2400 V class

(1) MR-J4-80A4(-RJ) to MR-J4-350A4(-RJ)

Malfunction

OFF
RA1 e ON o
®$ b 0
[] Emergency stop switch Me
(Note 11)
Step-down e
transformer Servo amplifier Servo motor
f**C*NPJ*‘ (Note 10)
MCCB oN- QNLPIS, _ (Note 5) 5
! T
3-phase = [ : | | Motor
380 VAC to ! L2 PV oo \Y
480 V AC ! L f ! | |
S L3 : | W O w
- OP3 ! B o)
(Note 9)! ‘
1 O P4
|enez ©
P+ @
1 =
|
! (Note 10)
| CN2 (Note 3) Encoder
OL11 | Encoder cable :| :
|
L |
(Note 13) | [ 52714‘
(Note 7)
Main circuit power supply CN1
(Note 4) { Forced stop 2 T EM2 CN1 24V DC (Note 12)
Servo-on SON bocom /|
II DICOM ALM ¥ Malfunction (Note 4)
24V DC (Note 12) N
CN8
(Note 8)
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

[

10.
11.
12.

13.

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)".

. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.
. 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 V DC power supply is divided between input signal and output signal for convenience.
However, they can be configured by one.

Do not ground L11 and L21.



3. SIGNALS AND WIRING

(2) MR-J4-500A4(-RJ)/MR-J4-700A4(-RJ)

3-phase
380 VAC
480 V AC

Malfunction
OFF
RA1 e T ON |
i e v [l =
(Note 11) Emergency stop switch
Step-down Lo
transformer (Note 6) Servo amplifier Servo motor
MCCB MC
L1
/‘/ [ L /‘/ . (Note 10) (Note 5)
to | | Built-in. Yy U
| f |: | regenerative Motor
X L resistor v \V;
W W
(Note 9) ‘ :: e
S
S
(Note 10)
CN2 (Note 3) Encoder
O P3 Encoder cable
(Note 1)
P4
(Note 7)
Main circuit power supply CN1
Forced stop 2 /—\'7% EM2
(Note 4) { + CN1| 24V DCI(Note 12)
Servo-on SON DOCOM { I
:I DICOM ALM D Malfunction (Note 4)
24 V DC (Note 12) I—B&—
CN8
(Note 8)
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

10.
1.
12.

13.

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

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

Instruction Manual (Vol. 3)".

. This diagram shows sink I/O interface. For source /O interface, refer to section 3.9.3.
. 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 V DC power supply is divided between input signal and output signal for convenience.
However, they can be configured by one.

Do not ground L11 and L21.
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3. SIGNALS AND WIRING

(3) MR-J4-11KA4(-RJ) to MR-J4-22KA4(-RJ)

3-phase
380 VAC
480V AC

(Note 4)

Note 1.

[N &N w N

10.
1.
12.
13.
14.

15.

16.

17.

Malfunction
RAT LT o i
Il I L@ L (Note 13)
(Note 11) Emergency stop switch [ SK | Cooling fan
Step-down Lo power supply
transformer Note 6 Servo amplifier (N%tﬁgr?,‘a?m Servo motor
MCCB ( 'c\)/lce: ) dynamic brake o
L1 (optional) N
— [ L — (Note 10)
to 1 L f E 1 L2 U v Motor
o= 5 L3 Y v \,\\,\ MCCB
w
o P (Note 5) w
(Note 9) | w c =
1 Regenerative
resistor.
Note 2 L11 o
L21 (&)
(Note 17) 1
N- (Note 10)
CN2 (Note 3) Encoder
(Note 1) P3 |: Encoder cable C
ote
P4
BU
S
Cooling fan (Note 12)
(Note 7)
Main circuit power supply CN1
{Forced stop 2 _—————EM2 CN1 24V DG (Note 14)
Servo-on SON bocom { I
| picom ALM ] —4¢ Matfunction [ (Nete 4)
24 V DC (Note 14) I_[g'_
CN8
(Note 8)
Short-circuit connector
(Packed with the servo ampilifier)

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

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

(Vol. 3)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. 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.

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 VV 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. For wiring
of the external dynamic brake, refer to section 11.17.

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

Do not ground L11 and L21.
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3. SIGNALS AND WIRING

3.1.3100 V class

Note 1.

10.
11.

12.

Malfunction

OFF
RA1 o el ON
©f, = o
MC
Emergency stop switch
ooE [] { (Note 6) CI\ISF:rvo amplifier Servo motor
1-phase X . “S11 0 (Note 10)
100 V AC to 1 [ [ ‘ ‘ CNP3|_ (Note 5)
120 V AC X~ > | 9 Unassigned | U Q= YN\ WMotor
‘ ! ‘
oL2 : \Y ; \
ON- | l'W 0— w
| [ [
T — Q i
(Note 9) Unas§|gned S
1 Unassigned
. |CNP2, ©
P+ S
|
oC ! =
Note 10)
op | (Note 3)
S L1 ! CN2 Encoder cable Encoder
| |
o L21
(Note 12) v} - - —-
(Note 7)
Main circuit power supply CN1
Forced stop 2 ‘ EM2
(Note 4){ P T CN1 | 24 V DC (Note 11)
Servo-on SON bocom d
II DICOM ALM D Malfunction (Note 4)
24V DC (Note 11) ’_9,_
CN8
(Note 8)
Short-circuit connector
(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)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. 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 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.

Do not ground L11 and L21.
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3. SIGNALS AND WIRING

3.2 1/0 signal connection example
3.2.1 Position control mode

(1) Sink I/O interface

(Note 4) Servo amplifier
24V DC (Note 7)
Positioning module |:| CN1 g‘\‘l?}eD%
RD75D/LD75D/QD75D (Note 7)
CN1 47 |pocomf—i Note 2
. DICOM| 20 48 | Am 4 D Malfunction
CLEARCOM | 14 [ |’ [ ( DOCOM| 46 WH— (Note 6)
L L 23 | ZsP Zero speed
CLEAR | 13 e CR | 41 I_H_Q | Getection (Note 12)
RDYCOM| 12 B B 25 | TLC Limiting torque
READY | 11 - = RD | 49 [T Bt B
PULSE F+| 15 ; : | ; : PP 10 24 INP [ In-position
PULSE F-| 16 ! ! PG 11 ;
PULSE R+| 17 —+ f - NP | 35 0 morless
PULSE R-| 18 " NG | 36 4 [ LA | {1 Encoder Acphase pulse
PGO 9 e Lz ) 5 LAR ifferential line driver
| | [ I (Note 16)
PG0 COM| 10 ‘ J ‘ LZR | 9 6 LB Encoder B-phase pulse
N L L L ' ' (differential line driver)
<J—!_‘—!—
(Note 11) T LG 3 7 LBR . ™
SD |Plate | | | >~ rev———— — Control common
34 LG Control common
10.m orless (Note 8) 33 OP Encoder Z-phase pulse
Plate | SD (open collector)
10 m or less 2morless
(Note 13) (Note 7)
Main circuit power supply CN1
(Note 3, 5) Forced stop 2 I~ EM2 | 42
Servo-on SON | 15 (Note 7)
Reset o RES | 19 CN6 ]
Proportion control = PC | 17 3 |MO1 |——> Analog monitor 1
Exltertr]al torque limit TL 18 1 LG —» % DC10V
selection +
(Note 5) ook ong e ™ LSP | 43 2 | MO2 ’ pe=10 VAnalog monitor 2
Reverse rotation (Note41724 vV DC LSN 44
stroke en il bicoml 21 2 morless
Upper limit setting \J, o P15R| 1
Analog torque limit Ij L '
+10 V/maximum torque L i TLA | 27
—— —v‘\ LG 28
5 | SD | Plate
m or less
(Note 8) computor
MR Configurator2 (Note 10)
USB cable CN5
|:| (option) |::|
CN8
(Note 12)
Short-circuit connector (Note 1)
(Packed with the servo amplifier) D T_—|
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3. SIGNALS AND WIRING

Note 1.

1.

12.
13.

14.
15.
16.

To prevent an electric shock, always connect the protective earth (PE) terminal (marked @) of the servo ampilifier 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.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity is up to 500 mA. 500 mA is the value applicable

when all I/0 signals are used. The current capacity can be decreased by reducing the number of 1/0 points. Refer to section
3.9.2 (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.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end). (Normally closed contact)

. ALM (Malfunction) turns on in normal alarm-free condition. When this signal (normally closed contact) is switched off (at

occurrence of an alarm), the output of the programmable controller should be stopped by the sequence program.

. The pins with the same signal name are connected in the servo amplifier.
. This length applies to the command pulse train input in the differential line driver type. It is 2 m or less in the open-collector

type.

. Use SW1DNC-MRC2-_. (Refer to section 11.7.)
. Controller or parameter units can also be connected via the CN3 connector, enabling RS-422/RS-485 communication. Note

that using the USB communication function (CN5 connector) prevents the RS-422/RS-485 communication function (CN3
connector) from being used, and vice versa. They cannot be used together.

RS-422/RS-485

compatible <
controller
Servo amplifier
CN3
or
MR-PRU03 :::I
parameter unit

10BASE-T cable, etc. (EIA568-compliant)

M—

This connection is not required for RD75D, LD75D and QD75D. However, to enhance noise tolerance, it is recommended to
connect LG of servo amplifier and control common depending on the positioning module.

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

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

Plus and minus of the power of source interface are the opposite of those of sink interface.

CLEAR and CLEARCOM of source interface are interchanged to sink interface.

When a command cable for connection with the controller side malfunctions due to disconnection or noise, a position
mismatch can occur. To avoid position mismatch, it is recommended that Encoder A-phase pulse and Encoder B-phase pulse
be checked.
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3. SIGNALS AND WIRING

(2) Source /O interface

POINT

@For notes, refer to (1) in this section.

(Note 4, 14) Servo amplifier
24YDe (Note 7) (Note 4, 14)
Positioning module |:| CN1 24V DC
RD75D/LD75D/QD75D (Note 7)
|—
CN1 47 _|pocon Mg ~ 1
PR, DICOM| 20 48 | ALM  Malfungtion
CLEAR | 13 {- DOCOM| 46 [—ﬁ— ote
(Note 15) e 23 | zsp fud Zero speed
CLEARCOM | 14 7 CR | 41 [—Q—H ) detectign
RDYCOM| 12 \‘ n 25 | TLC | Limiting torque
READY | 11 T RD 49 l—ﬁ—
PULSE F+| 15 —— ¢ - p 10 1| 22 | NP od In-position
PULSE F-| 16 - | : PG | 11
PULSE R+ 17 - f - NP [ 35 10.m or less
PULSER-| 18 - NG | 36 4 [ LA p—r— “= Encoder A-phase pulse
L [ ifferential line driver
PGO_| 9 IR Lz | 8 5 |LAR = w (Note 16)
PG0 COM| 10 } — } ‘ LZR | 9 6 LB —> Encoder B-phase pulse
(Note 11) +-—— = LG 3 7 LBR - a (differential line driver)
SD |Plate | | | N |rv=—————= Control common
34 LG Control common
10.m or less (Note 8) 33 OP Encoder Z-phase pulse
Plate | SD (open collector)
10 m or less 2morless
(Note 13) (Note 7)
Main circuit power supply CN1
(Note 3, 5) Forced stop 2 il EM2 | 42
st e
esel T CN6
Proportion control = PC | 17 3 | MOl |——> Analog monitor 1
External torque limit TL 18 1 LG /> E DC+10V
selection . g DC+10V
(Note 5) Et?gﬁgrgn?tahon S LSP | 43 2 MO2 Analog monitor 2
Reverse rotation Notea im2avoe LLSN | 44
troke end ( ’I) 2morless
swoxeend - it picom| 21
Upper limit setting L P15R| 1
Analog torque limit o ) )
+10 V/maximum torque ﬁ i L TLA | 27
=== ,‘& LG 28
SD | Plate
(Note 9) Personal 2morless
ote t
MR Configurator2 computer (Note 10)
USB cable CN5
|:| (option) |::|
CN8
(Note 12)
Short-circuit connector (Note 1)
(Packed with the servo amplifier) (& T_—|
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3. SIGNALS AND WIRING

3.2.2 Speed control mode
(1) Sink I/O interface

Servo amplifier

(Note 7) (Note 4)
CN1 24V DC
46 |bOCOM J :I
10 m or less 47 |pocom (Note 2) B
(Note 12) (Note 7)| 48 | ALM —f Malfunction
Main circuit power supply CN1 [ — ¢ (Note 6)
23 | ZSP R Zero speed
(Note 3, 5) Forced stop 2 _—~——EM2 | 42 A e <  Spe
Servo-on SON | 15 25 | TLC 8 Limiting torque
Reset o~ RES | 19 T Bt
Speed selection 1 = SP1 | 41 24 | SA [ ! Speed reached
Speed selection 2 SP2 | 16 49 RD [ E Ready
Forward rotation start ST1 17
Reverse rotation start ST2 18 10 m or less
Forward rotation T~ LSP 43 | m—m——r——= - _____
(Note 5) ~ strokeend . LSN | 22 8 Lz — I~ Encoder Z-phase pulse
Reverse rotation 9 | LzZrR (differential line driver)
stroke end II picoM| 20 r N
(Notle 4) bicoMl 21 4 LA I~ Encoder A-phase pulse
24V DC 5 |LAR ‘ ‘ 1> (differential line driver)
o e . | |
Uppertmi seifo @y, ooy {PTBR] 1] o T[T e phass pue
Analog speed command [ 1, L ! L VC 2 7 LBR T T (di iath iver)
+10 V/rated speed ! 4 o 28 e —— > Control common
Upper limit setting - 34 LG
(Note 8) Analog torque limit J ‘ | ‘ | TLA | 27 33 | OP Encoder Z-phase pulse
+10 V/maximum torque ! ! [’ Plate | SD (open collector)
-=—-%__ | SD |Plate
2 morless
(Note 9) Cpgéf:&gr 2morless
MR Configurator2 - (Note 10) (Note 7)
USB cable cN5  CN6 .
(option) 3 MO1 —» Analog monitor 1
@ + 1 G DC+10V
DC+10V
= 2 MO2 ’ Analog monitor 2
= CN8
(Note 11) 2morless

Short-circuit connector
(Packed with the servo amplifier)

3-

I

16

(Note 1)
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Note 1.

1.
12.

13.

To prevent an electric shock, always connect the protective earth (PE) terminal (marked @) of the servo ampilifier 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.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity is up to 500 mA. 500 mA is the value applicable

when all I/0 signals are used. The current capacity can be decreased by reducing the number of 1/0 points. Refer to section
3.9.2 (1) that gives the current value necessary for the interface. The 24 V DC power supply can be used both for input signals
and output signals.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end). (Normally closed contact)

. 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.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD03] to [Pr. PD22]. (Refer to section 3.6.1

®))

. Use SW1DNC-MRC2-_. (Refer to section 11.7.)
. Controller or parameter units can also be connected via the CN3 connector, enabling RS-422/RS-485 communication. Note

that using the USB communication function (CN5 connector) prevents the RS-422/RS-485 communication function (CN3
connector) from being used, and vice versa. They cannot be used together.

RS-422/RS-485

compatible <
controller
Servo amplifier
CN3
or
MR-PRU03 :::I
parameter unit

10BASE-T cable, etc. (EIA568-compliant)

M—

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

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

Plus and minus of the power of source interface are the opposite of those of sink interface.

3-17
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(2) Source /O interface

POINT

@For notes, refer to (1) in this section.

Servo amplifier

(Note 7) (Note 4, 13)
CN1 24V DC
46 |DOCOM ’ }:
10 m or less 47 |pocom I (Note 2) <
Note 12 (Note 7)| 48 | ALM RA1 Malfunction
l(VIac}Lecirc)uit power supply CN1 l — = (Note 6)
23 | ZSP R Zero speed
(Note 3, 5) Forced stop 2 _—I~——EM2 | 42 i Zero spe
Servo-on SON| 15 25 | TLC . Limiting torque
Reset - RES | 19 ﬁlﬁ—
Speed selection 1 = SP1 | 41 24 | SA [ ! Speed reached
Speed selection 2 SP2 | 16 49 RD [ E Ready
Forward rotation start ST1 17
Reverse rotation start ST2 18 10 m or less
Forward rotation T~ LSP 43 T .
(Note 5) ;t"’ke e"dt . F— SN | 44 8 Lz j:lj[: Encoder Z-phase pulse
Chvase gaton I oo 20 9 |[LzrR - —» (differential line driver)
|| | |
(Note 4, 13) oicoml 21 4 LA = > Encoder A-phase pulse
24 V DC 5 LAR ‘ ‘ (differential line driver)
limit setti LB ‘ ‘ y
Uper i selifg g2 ooy TpToR] | [0LB T T Enender anase ple
Analog speed command [ ], L 1 L Ve | 2 7 _|LBR ™
+10 V/rated speed | | |: o 28 — L» Control common
Upper limit setting - 34 LG
(Note 8) Analog torque limit J ‘ } \ } TLA | 27 33 OP Encoder Z-phase pulse
+10 V/maximum torque ! ! [’ Plate | SD (open collector)
-=-_ | SD |Plate
2 morless
(Note 9) CPgrl;fsthzlr 2morless
MR Configurator2 (Note 10) (Note 7)
USB cable cN5  CN6 .
(option) 3 MO1 Analog monitor 1
+ 1 LG DC+10V
@ DC+10V
4 2 MO2 Analog monitor 2
(Note 11) CN8 2 morless
Short-circuit connector Note 1
(Packed with the servo amplifier) (=) f)j( ote 1)

3- 18
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3.2.3 Torque control mode

POINT

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

(1) For sink I/O interface

(Note 3) Forced stop 2
Servo-on
Reset
Speed selection 1
Speed selection 2

Forward rotation selection
Reverse rotation selection

Upper limit setting
Analog torque command [, .
[l
Upper limit setting I ¢ ‘
Il [
0 to +10 V/rated speed Ij 7 o r

+8 V/maximum torque

Analog speed limit

Personal
computer

(Note 7)
MR Configurator2

@+

Servo amplifier

(Note 6) (Note 4)
CN1 24V DC
46 |pocom 1
47 |pocom
10 m or less (Note 2) Pt
(Note 10) (Note 6)| 48 | ALM : Malfunction
Main circuit power supply | CN1 [ > (Note 5)
| 23 | ZSP * Zero speed
- EM2 | 42 [ o~ detecti‘c))n
SON | 15 25 | VLC Limiting speed
o~ RES | 19 =Pt
= SP1 41 49 RD RA4 Ready
SP2 | 16
RS 18 10 m or less
RS2 | 17 8 LZ 1 - = Encoder Z-phase pulse
;I picom| 20 9 [Lzr M _r» (differential line driver)
| |
%?}eDA'C) DICOM| 21 4 LA = Encoder A-phase pulse
5 | LAR ! |y (differential line driver)
| |
f T P15R| 1 6 LB :zj:i' Encoder B-phase pulse
i ( TC | 27 7 | LBR ‘ ! ‘ I» (differential line driver)
———2¢1 LG | 28 ———~ - Control common
34 LG
VLA 2 33 OP Encoder Z-phase pulse
=——2— | sD | Plate Plate | SD (open collector)
2 morless 2 morless
(Note 8) (Note 6)
USB cable CN5 CN6
(option) :| 3 MO1 > G £ 10 VAnalog monitor 1
1 LG N
% DC+10V
2 MO2 ’ Analog monitor 2
CN8
(Note 9) 2 morless
Short-circuit connector <:|
(Packed with the servo amplifier) o (Note 1)

3-19
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Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (marked @) of the servo ampilifier to the
protective earth (PE) of the cabinet.

2. 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.

3. The forced stop switch (normally closed contact) must be installed.

4. Supply 24 V DC * 10% to interfaces from outside. The total current capacity is up to 500 mA. 500 mA is the value applicable
when all I/0 signals are used. The current capacity can be decreased by reducing the number of 1/0 points. Refer to section
3.9.2 (1) that gives the current value necessary for the interface. The 24 V DC power supply can be used both for input signals
and output signals.

. 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.

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

. Controller or parameter units can also be connected via the CN3 connector, enabling RS-422/RS-485 communication. Note
that using the USB communication function (CN5 connector) prevents the RS-422/RS-485 communication function (CN3
connector) from being used, and vice versa. They cannot be used together.

0 N O O

RS-422/RS-485

compatible “
controller
Servo amplifier
CN3
or
MR-PRU03 :::I
parameter unit

10BASE-T cable, etc. (EIA568-compliant)

M—

9. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
10. Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.
11. Plus and minus of the power of source interface are the opposite of those of sink interface.
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(2) For source /O interface

POINT

@For notes, refer to (1) in this section.

Servo amplifier

(Note 6) (Note 4, 11)
CN1 24V DC
46 |pocom J II
10 m or less 47 _|pocom IMQ_.
(Note 10) (Note 6)| 48 | ALM o} Malfunction
Main circuit power supply | N1 l—ﬁ—,_l p (Note 5)
(Note 3) Forced stop 2 ~{Em2 [ 42 | | 23 |ZSP i D
Servo-on SON | 15 25 | VLC B Limiting speed
Reset T RES | 19 Wﬁ—
Speed selection 1 SP1 | 41 49 | RD ™ Ready
Speed selection 2 SP2 | 16 10 m or less
Forward rotation selection RS1 18
Reverse rotation selection RS2 | 17 8 LZ jjj: Encoder Z-phase pulse
I: picom 20 9 LzZR H : (differential line driver)
| |
(Note 4, 11) DICOM| 21 4 LA T Encoder A-phase pulse
24V DC 5 | LAR L. ', (differential line driver)
U limit setti B ! ‘
pper limit setting - = t P15R| 1 6 LB :E::[:i: Encoder B-phase pulse
fgi}?g torque command [ TC | 27 7 | LBR . (differential line driver)
+8 Vimaximum torque - - (‘ LG | 28 ¢ —> Control common
Upper limit setting e G e e -y - I S
o - = VLA 2 34 LG
Analog speed limit < — — 33 | OP Encoder Z-phase pulse
0 to +10 V/rated speed I B i
= —3— | sp | Plate Plate | SD (open collector)
Personal L%. 2 mor less
I(\/INgtg 7)f. o2 computer
onfigurator. (Note 8) (Note 6)
USB cable CN5 CN6
(option) Analog monitor 1
@ H] ? M|_2; DC+10V
DC+10V
2 MO2 ’ Analog monitor 2
CN8

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

C

I

2 mor less

°r1

(Note 1)
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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.
@®When using the MR-J4-_A-RJ servo amplifier with the DC power supply input,
refer to app. 13.

Connection target

Symbol (application) Description
Supply the following power to L1, L2, and L3. For 1-phase 200 V AC to 240 V AC, connect the
power supply to L1 and L3. Leave L2 open.
Servo amplifier |  MR-J4-10A MR-J4-350A MR-J4-60A4
(-RJ) to (-RJ) to (-RJ) to MR-J4-10A1 to
MR-J4-200A | MR-J4-22KA | MR-J4-22KA4 MR-J4-40A1
Power (-RJ) (-RJ) (-RJ)
Main circuit power 3-phase 200 V AC to
L1/L2/L3 supply 240V AC, 50 Hz/go Hz | L1H2L3
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 L1L2L3
1-phase 100 V AC to
120 V AC, 50 Hz/60 Hz L2
When not using the power factor improving DC reactor, connect P3 and P4 (factory-wired).
Power factor When using the power factor improving DC reactor, disconnect P3 and P4, and connect the
P3/P4 improving power factor improving DC reactor to P3 and P4. Additionally, the power factor improving DC
DC reactor reactor cannot be used for the 100 V class servo amplifiers.
Refer to section 11.11 for details.
(1) 200 V class/100 V class
1) MR-J4-500A(-RJ) or less and MR-J4-40A1(-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-J4-700A(-RJ) to MR-J4-22KA(-RJ)
MR-J4-700A(-RJ) to MR-J4-22KA(-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.
P+/C/D Regenerative option | (2) 400 V class

1) MR-J4-350A4(-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-J4-500A4(-RJ) to MR-J4-22KA4(-RJ)
MR-J4-500A4(-RJ) to MR-J4-22KA4(-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.
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Connection target

cabinet for grounding.

Symbol (application) Description
Supply the following power to L11 and L21.
ervo amplifier | MR-J4-10A(-RJ) to | MR-J4-60A4(-RJ) to MR-J4-10A1 to
Power MR-J4-22KA(-RJ) MR-J4-22KA4(-RJ) MR-J4-40A1
o 1-phase 200 V AC to
L11/L24 Control cwctlut power | | 240 v AC, 50 Hz/60 Hz L11/L.21
supply 1-phase 380 V AC to L1121
480 V AC, 50 Hz/60 Hz
1-phase 100 V AC to
120 V AC, 50 Hz/60 Hz L1121
Servo motor Connect the servo amplifier power output (U/V/W) to the servo motor power input (U/V/W)
UNIWwW . : . o .
power output directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.
Power regeneration | This terminal is used for a power regeneration converter, power regeneration common
converter converter, brake unit, and multifunction regeneration converter.
Power regeneration | Refer to section 11.3 to 11.5 and 11.19 for details.
N- common converter
Brake unit
Multifunction
regeneration converter
@ 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

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

(1) Power-on procedure
1) Always use a magnetic contactor for the main circuit power supply wiring (L1/L2/L3) as shown in

above section 3.1. Configure up an external sequence to switch off the magnetic contactor as

soon as an alarm occurs.

2)

3)

Switch on the control circuit power supply (L11/L21) simultaneously with the main circuit power
supply or before switching on the main circuit power supply. If the main circuit power supply is not
on, the display shows the corresponding warning. However, by switching on the main circuit
power supply, the warning disappears and the servo amplifier will operate properly.

The servo amplifier receives the SON (Servo-on) 2.5 s to 3.5 s after the main circuit power supply
is switched on. Therefore, when SON (Servo-on) is switched on simultaneously with the main
circuit power supply, the base circuit will switch on in about 2.5 s to 3.5 s, and the RD (Ready) will
switch on in further about 5 ms, making the servo amplifier ready to operate. (Refer to (2) in this

section.)

4) When RES (Reset) is switched on, the base circuit is shut off and the servo motor shaft coasts.
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(2) Timing chart

Main circuit
Control circuit

Base circuit

SON (Servo-on)

RES (Reset)

RD (Ready)

ALM

SON (Servo-on) accepted

(Note)

(2.5st03.5s)
>

ON
ower suppl
p pply OFF

e S I A R RO R
OFF ! ! '10 ms ! '10 ms 95 ms!' !
ON : : o : a B :
OFF : C esms  b——1 :

| | | - | | |
ON l l fﬁ l l l l
OFF ! 5ms! ' 10ms 5ms! ' 10ms 5 ms! '10 ms
ON : —h i P P4 —p——
OFF—;—,—l I—

|
No alarm (ON) |
(Malfunction) Alarm (OFF) |

|
L

25st035s

Note. 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.
@®When wiring, remove the power connectors from the servo amplifier.
@Insert only one wire or ferrule to each wire insertion hole.
®MR-J4-500A(-RJ) or more and MR-J4-500A4(-RJ) or more do not have these

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

(1) Connector

(a) MR-J4-10A(-RJ) to MR-J4-100A(-RJ)

—
—
—
O
O
O

=
=
=
=
i

N\

Table 3.1 Connector and applicable wire

CNP2_ |

CNP3

|

Servo amplifier

U [ Jodaoao

Connector Receptacle assembly - Applicable wire Stripped Open tool Manufac
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGDK-H7.5
CNP2 | 05JFAT-SAXGDK-H5.0 AWG 18 to 14 3.9 mm or shorter 9 J'Fﬁ_TFfTT_ c()’i) °fl ustT
CNP3 03JFAT-SAXGDK-H7.5
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(b) MR-J4-200A(-RJ)/MR-J4-350A(-RJ)

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

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

= - 1R - 1N
|
| (] u]
q = W CNP1 | 0 0
= 0 0
0 0
(= E CNP2 :| |:| E; CNP3 *D |:|
= < =
= =
| ]
CNP3 ﬂ () CNP2 )
- ==
B BB
=
Table 3.2 Connector and applicable wire
Applicable wire i
Connector Receptacle assembly - PP Stripped Open tool Manufac
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGFK-XL AWG 16 to 10 47 hort 15
(o} .7 mm or shorter .
CNP3 03JFAT-SAXGFK-XL J-FAT-OT-EXL JST
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 3.9 mm or shorter 9
(c) MR-J4-60A4(-RJ) to MR-J4-350A4(-RJ)
Servo amplifier
ot = I
= o
(=S O
= CNP1 |, O
0
(= CNP2
= <7+|:|
| ]
CNP3 *I:I
E_ /=
Note. A pin for preventing improper connection is inserted to N- of CNP1 connector.
Table 3.3 Connector and applicable wire
Applicable wire i
Connector Receptacle assembly - PP Stripped Open tool Manufac
Size Insulator OD length [mm] turer
CNP1 06JFAT-SAXGDK-HT10.5
CNP2 05JFAT-SAXGDK-HT7.5 AWG 16 to 14 3.9 mm or shorter 10 J-FAT-OT-XL JST
CNP3 03JFAT-SAXGDK-HT10.5




3. SIGNALS AND WIRING

(d) MR-J4-10A1(-RJ) to MR-J4-40A1(-RJ)

Servo amplifier

CNP1

CNP2
PERCLA e

CNP3

v

M
0oooo 0ooooo
v
I |
U [ Joloo

Table 3.4 Connector and applicable wire

Applicable wire Stripped Manufac
- Open tool
Size Insulator OD length [mm] turer

Connector Receptacle assembly

CNP1 06JFAT-SAXGDK-H7.5
CNP2 05JFAT-SAXGDK-H5.0 AWG 18to 14 3.9 mm or shorter 9
CNP3 03JFAT-SAXGDK-H7.5

J-FAT-OT (N) or

J-FAT-OT d

(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. When you use a ferrule, use the following
ferrules and crimp terminal.

S i Wire si Ferrule model (Phoenix Contact) Crimp terminal
ervo amplitier Ire size For one For two (Phoenix Contact)
MR-J4-10A(-RJ) AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
to
MR-J4-100A(-RJ) AWG 14 Al2.5-10BU
MR-J4-200A(-RJ) AWG 16 Al1.5-10BK AI-TWIN2x1.5-10BK
to AWG 14 Al2.5-10BU Al-TWIN2x2.5-10BU
MR-J4-350A(-RJ) | AWG 12 Al4-10GY
CRIMPFOX-ZA3
MR-J4-60A4(-RJ) AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
to
MR-J4-350A4(-RJ) AWG 14 Al2.5-10BU
MR-J4-10A1(-RJ) AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
to
MR-J4-40A1(-RJ) AWG 14 Al2.5-10BU

(b) Inserting wire
Insert only one wire or ferrule to each wire insertion hole.
Insert the open tool as follows and push it down to open the spring. While the open tool is pushed
down, insert the stripped wire into the wire insertion hole. Check the wire insertion depth, and make
sure that the cable insulator will not be caught by the spring and that the conductive part of the
stripped wire will not be exposed.
Release the open tool to fix the wire. Pull the wire lightly to confirm that the wire is surely connected.
In addition, make sure that no conductor wire sticks out of the connector.
The following shows a connection example of the CNP3 connector for MR-J4-200A(-RJ) and MR-J4-
350A(-RJ).

1) Push down the open tool.

l 3) Release the open tool to fix the wire.

/
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3.4 Connectors and pin assignment

POINT

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

@For the STO 1/O signal connector (CN8), refer to chapter 13.

@For the CN1 connector, securely connect the external conductive portion of the
shielded cable to the ground plate and fix it to the connector shell.

Ground plate

@PP (CN1-10 pin)/NP (CN1-35 pin) and PP2 (CN1-37 pin)/NP2 (CN1-38 pin) are
exclusive. They cannot be used together.
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The servo amplifier front view shown is that of the MR-J4-20A-RJ or less. Refer to chapter 9 DIMENSIONS
for the appearances and connector layouts of the other servo amplifiers.

CN8

For the STO 1/O signal connector,

refer to section 13.2.

(Note 2) CN2

e
L6 a5~
e

MRR

|9 ]
IMR] L

The 3M make connector is shown.

(Note 1, 2) CN2L
(For using serial encoder)

EE@EE\\

XR2|

MX2 7

sl
[P5][ 3| [7] [Bar
ez ,

(Note 1, 2) CN2L
(for using A/B/Z-phase pulse encoder)

N
] [0

2
[P5][ 3 |[PBI[ 7 |
.

/\

——

CN5 (USB connector)
refer to section 11.7.

]
N

4
(Battery connector)

refer to section 11.8.

The frames of the CN1 connectors
are connected to the protective earth
terminal in the servo amplifier.

CN6

1]

CN3 (RS-422/RS-485 connector)
refer to chapter 14. CN1

1 26

2 27
3 28

4 29
5 30

6 31
7 32

8 33
9 34

10 35
11 36

12 37
13 38

14 39
15 40

16 41
17 42

18 43
19 44

20 45
21 46

22 47
23 48

24 49
25 50

Note 1. The MR-J4-_A_-RJ 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 and "Linear Encoder Instruction Manual" for connections of external encoders.

The device assignment of the CN1 connector pins changes depending on the control mode. For the pins
which are given parameters in the related parameter column, their devices will be changed using those

parameters.
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Pin No. (N(I)/tg 1) . P/S(Note 2) I/OSS|gnaIs in (:So/r_]rtrol modesT — Related parameter
1 P15R P15R P15R P15R P15R P15R
2 | -IVC VC VC/VLA VLA VLA/-
3 LG LG LG LG LG LG
4 (0] LA LA LA LA LA LA
5 (0] LAR LAR LAR LAR LAR LAR
6 0} LB LB LB LB LB LB
7 (0] LBR LBR LBR LBR LBR LBR
8 (0] Lz Lz Lz Lz Lz Lz
9 0} LZR LZR LZR LZR LZR LZR
10 I PP PP/- (Note 6) [ (Note 6) [ (Note 6) -/PP PD43/PD44 (Note 5)
11 I PG PGI- -IPG
12 OPC OPC/- -JOPC
13 (0] (Note 4) (Note 4) (Note 4) (Note 4) (Note 4) (Note 4) PD47 (Note 5)
14 (0] (Note 4) (Note 4) (Note 4) (Note 4) (Note 4) (Note 4) PD47 (Note 5)
15 | SON SON SON SON SON SON PD03/PD04
16 | -/SP2 SP2 SP2/SP2 SP2 SP2/- PD05/PD06
17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC PDO07/PD08
18 | TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL PD09/PD10
19 | RES RES RES RES RES RES PD11/PD12
20 DICOM DICOM DICOM DICOM DICOM DICOM
21 DICOM DICOM DICOM DICOM DICOM DICOM
22 (0] INP INP/SA SA SA/- -/INP PD23
23 0} ZSP ZSP ZSP ZSP ZSP ZSP PD24
24 (0] INP INP/SA SA SA/- -/INP PD25
25 (0] TLC TLC TLC TLC/VLC VLC VLC/TLC PD26
26
Note 3 Note 3 Note 3
27 | TLA ( TLA ) ( TLA ) (TLA/TC) TC TC/TLA
28 LG LG LG LG LG LG
29
30 LG LG LG LG LG LG
31
32
33 (0] OP OP OP OP OP OP
34 LG LG LG LG LG LG
35 I NP NP/- (Note 6) | (Note 6) | (Note 6) -INP PD45/PD46 (Note 5)
36 | NG NG/- -ING
(Note 8) 37 I PP2 PP2/- (Note7) [ (Note7) [ (Note7) -IPP2 PD43/PD44 (Note 5)
(Note 8) 38 I NP2 NP2/- (Note7) | (Note7) | (Note7) -INP2 PD45/PD46 (Note 5)
39
40
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR PD13/PD14
42 | EM2 EM2 EM2 EM2 EM2 EM2
43 | LSP LSP LSP LSP/- -/LSP PD17/PD18
44 | LSN LSN LSN LSN/- -/LSN PD19/PD20
45 | LOP LOP LOP LOP LOP LOP PD21/PD22
46 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
47 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
48 (0] ALM ALM ALM ALM ALM ALM
49 o RD RD RD RD RD RD PD28
50
Note 1. I: Input signal, O: Output signal

2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control change
mode, S/T: Speed/torque control change mode, T/P: Torque/position control change mode

3. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD03] to [Pr. PD22].

4. Output devices are not assigned by default. Assign the output devices with [Pr. PD47] as necessary.

5. This is used with MR-J4-_A_-RJ servo amplifiers with software version B3 or later.

6. This is available as an input device of sink interface. Input devices are not assigned by default. Assign the input
devices with [Pr. PD43] to [Pr. PD46] as necessary. Supply + of 24 V DC to CN1-12 pin. Also, this is available
with servo amplifiers with software version B3 or later.

7. This is available as an input device of source interface. Input devices are not assigned by default. Assign the
input devices with [Pr. PD43] to [Pr. PD46] as necessary.

8. These pins are available for MR-J4-_A_(-RJ) servo amplifiers manufactured in January 2015 or later with

software version B7 or later.
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3.5 Signal (device) explanations

The pin numbers in the connector pin No. column are those in the initial status.
For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.9.2. The symbols in the
control mode field of the table shows the followings.
P: Position control mode

S: Speed control mode
T: Torque control mode

"O" and "A" of the table shows the followings.
O: Usable device by default.
A: Usable device by setting the following parameters.

[Pr. PAO4], [Pr. PDO03] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]

(1) /O device

(a) Input device

Device

Symbol

Connector
pin No.

Function and application

/10
division

Control

mode

P

S

T

Forced stop 2

EM2

CN1-42

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.

The following shows the setting of [Pr. PA0O4].

[Pr. PAO4]

. EM2/EM1
setting

Deceleration method

EM2 or EM1 is off

Alarm occurred

0 EM1

MBR (Electromagnetic
brake interlock) turns
off without the forced
stop deceleration.

MBR (Electromagnetic
brake interlock) turns
off without the forced
stop deceleration.

2 EM2

MBR (Electromagnetic
brake interlock) turns
off after the forced
stop deceleration.

MBR (Electromagnetic
brake interlock) turns
off after the forced
stop deceleration.

EM2 and EM1 are mutually exclusive.
EM2 has the same function as EM1 in the torque control mode.

DI-1

@)

(@)

@)

Forced stop 1

EM1

(CN1-42)

When using EM1, set [Pr. PA04]to "0 _ _

_"to enable EM1.

When EM1 is turned off (open between commons), the base circuit shuts
off, and the dynamic brake operates to decelerate the servo motor to a

stop.

Turn EM1 on (short between commons) in the forced stop state to reset

that state.

DI-1

Servo-on

SON

CN1-15

Turn SON on to power on the base circuit and make the servo amplifier
ready to operate. (servo-on status)
Turn it off to shut off the base circuit and coast the servo motor.

Set" _

connected) automatically in the servo amplifier.

_ 4" in [Pr. PDO01] to switch this signal on (keep terminals

DI-1

Reset

RES

CN1-19

Turn on RES for more than 50 ms to reset the alarm.
Some alarms cannot be deactivated by RES (Reset). Refer to chapter 8.
Turning RES on in an alarm-free status shuts off the base circuit. The base

circuit is not shut off when " _ _

1_"is setin [Pr. PD30].

This device is not designed to make a stop. Do not turn it on during

operation.

DI-1
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Control
Device Symbol Co,nnecwr Function and application .'{O. mode
pin No. division
PIS|T
Forward rotation LSP CN1-43 | To start operation, turn on LSP and LSN. Turn it off to bring the motortoa | DI-1 |O|O| A
stroke end sudden stop and make it servo-locked.
Setting [Pr. PD30] to " _ _ _ 1" will enable a slow stop.
Reverse rotation LSN CN1-44 (Note) Input device Operation
stroke end CCW cwW
LSP LSN direc.:t.ion directipn
Positive Negative
direction direction
1 1 O ©)
0 1 O
1 0 O
0 0
Note. 0: Off
1: On
Set [Pr. PD01] as indicated below to switch on the signals (keep terminals
connected) automatically in the servo amplifier.
Status
[Pr. PDO1] TSP SN
4 Automatic
- = on
8 Automatic
- - on
c Automatic | Automatic
- = on on
When LSP or LSN is turned off, [AL. 99 Stroke limit warning] occurs, and
WNG (Warning) turns on. When using WNG, enable it by the setting of [Pr.
PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]. However, [Pr. PD47] is not
available with MR-J4-03A6(-RJ) servo amplifiers.
In the torque control mode, this device cannot be used during normal
operation. It can be used during the magnetic pole detection in the linear
servo motor control mode and the DD motor control mode. Also, when the
magnetic pole detection in the torque control mode is completed, this
signal will be disabled.
External torque TL CN1-18 | Turning off TL will enable [Pr. PA11 Forward torque limit] and [Pr. PA12 DI-1 (O] A
limit selection Reverse torque limit], and turning on it will enable TLA (Analog torque
limit). For details, refer to section 3.6.1 (5).
Internal torque TLA1 To select [Pr. PC35 Internal torque limit 2/internal thrust limit 2], enable DI-1 |A[A]|A
limit selection TL1 with [Pr. PD03] to [Pr. PD22]. For details, refer to section 3.6.1 (5).
Forward rotation ST1 CN1-17 | This is used to start the servo motor. DI-1 O
start The following shows the directions.
(Note) Input device Servo motor starting direction
ST2 ST1
0 0 Stop (servo-lock)
0 1 CCw
1 0 CW
1 1 Stop (servo-lock)
Note. 0: Off
1: On
Reverse rotation ST2 CN1-18 | If both ST1 and ST2 are switched on or off during operation, the servo
start motor will be decelerated to a stop according to the [Pr. PC02] setting and
servo-locked.
When" _ _ _1"is setin [Pr. PC23], the servo motor is not servo-locked
after deceleration to a stop.
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2. For the torque control mode
This is used to select the limit speed for operation.

SFEl;lote) Iglp:;t dewcseP1 Speed limit
0 0 0 VLA (Analog speed limit)
0 0 1 Pr. PCO5 Internal speed limit 1
0 1 0 Pr. PCO6 Internal speed limit 2
0 1 1 Pr. PCO7 Internal speed limit 3
1 0 0 Pr. PCO08 Internal speed limit 4
1 0 1 Pr. PCO09 Internal speed limit 5
1 1 0 Pr. PC10 Internal speed limit 6
1 1 1 Pr. PC11 Internal speed limit 7
Note. 0: Off
1: On

c Control
Device Symbol O,nnecwr Function and application .'{O. mode
pin No. division
PIS|T
Forward rotation RS1 CN1-18 | This is used to select a servo motor torque generation directions. DI-1 O
selection The following shows the torque generation directions.
(Note) Input device . o
Torque generation direction
RS2 RS1
0 0 Torque is not generated.
Reverse rotation RS2 CN1-17 Forward rotation in power
selection 0 1 running mode/reverse
rotation in regenerative mode
Reverse rotation in power
1 0 running mode/forward
rotation in regenerative mode
1 1 Torque is not generated.
Note. 0: Off
1:On
Speed selection SP1 CN1-41 | 1. For speed control mode DI-1 [e]Ke)
1 This is used to select the command speed for operation.
Speed selection SP2 CN1-16 (Note) Input device DI-1 [e]Ke)
2 Speed command
SP3 SP2 SP1
gpeed selection SP3 0 0 0 VC (Analog speed command) DI-1 AlA
Pr. PCO5 Internal speed
0 0 1
command 1
Pr. PCO06 Internal speed
0 1 0
command 2
Pr. PCO7 Internal speed
0 1 1
command 3
Pr. PCO08 Internal speed
1 0 0
command 4
Pr. PCO09 Internal speed
1 0 1
command 5
Pr. PC10 Internal speed
1 1 0
command 6
Pr. PC11 Internal speed
1 1 1
command 7
Note. 0: Off
1: On
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Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control
mode

P

S

T

Proportion control

PC

CN1-17

Turn PC on to switch the speed amplifier from the proportional integral
type to the proportional type.

If the servo motor at a stop is rotated even for a pulse due to any external
factor, it generates torque to compensate for a position shift. When the
servo motor shaft is to be locked mechanically after positioning completion
(stop), switching on the PC (Proportion control) upon positioning
completion will suppress the unnecessary torque generated to compensate
for a position shift.

When the shaft is to be locked for a long time, switch on the PC
(Proportion control) and TL (External torque limit selection) at the same
time to make the torque less than the rated by TLA (Analog torque limit).
Do not use PC (Proportional control) in the torque control. Doing so may
cause the operation to be performed at a speed exceeding the speed limit
value.

DI-1

@)

A

Clear

CR

CN1-41

Turn CR on to clear the position control counter droop pulses on its leading
edge. The pulse width should be 10 ms or longer.

The delay amount set in [Pr. PB03 Position command
acceleration/deceleration time constant] is also cleared. When" ___1"is
set to [Pr. PD32], the pulses are always cleared while CR is on.

DI-1

Electronic gear
selection 1

CM1

The combination of CM1 and CM2 enables you to select four different
electronic gear numerators set in the parameters.
CM1 and CM2 cannot be used in the absolute position detection system.

(Note) Input device
CM2 CM1
0 0 Pr. PA06

Electronic gear numerator

Electronic gear
selection 2

CM2

0 1 Pr. PC32

1 0 Pr. PC33

1 1 Pr. PC34
Note. 0: Off

1: On

DI-1

DI-1

Gain switching

CDP

Turn on CDP to use the values of [Pr. PB29] to [Pr. PB36] and [Pr. PB56]
to [Pr. PB60] as the load to motor inertia ratio and gain values.

DI-1
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Device

Symbol

Connector
pin No.

Function and application

1/0

division

Control
mode

P[s]|T

Control switching

LOP

CN1-45

«Position/speed control change mode»
This is used to select the control mode in the position/speed control
switching mode.
(Note) LOP
0 Position
1 Speed
Note. 0: Off
1: On
«Speed/torque control change mode»
This is used to select the control mode in the speed/torque control
switching mode.
(Note) LOP Control mode
0 Speed
1 Torque
Note. 0: Off
1: On
«Torque/position control change mode»
This is used to select the control mode in the torque/position control
switching mode.
(Note) LOP
0 Torque
1 Position
Note. 0: Off
1: On

Control mode

Control mode

DI-1

Refer to
Function
and
application.

Second
acceleration/dece
leration selection

STAB2

The device allows selection of the acceleration/deceleration time constant
at servo motor rotation in the speed control mode or torque control mode.

The s-pattern acceleration time constant and deceleration time constant is
always uniform.

(Note) STAB2 | Acceleration/deceleration time constant
0 Pr. PC0O1 Acceleration time constant
Pr. PC02 Deceleration time constant
1 Pr. PC30 Acceleration time constant 2
Pr. PC31 Deceleration time constant 2

Note. 0: Off
1: On

DI-1

ABS transfer
mode

ABSM

CN1-17

This is an ABS transfer mode request device.
When"__ _ 1"is setin [Pr. PA03] and absolute position detection system
by DIO is selected, CN1-17 pin will become ABSM. (Refer to chapter 12.)

DI-1

ABS request

ABSR

CN1-18

This is an ABS request device.
When"_ _ _ 1"is setin [Pr. PAO3] and absolute position detection system
by DIO is selected, CN1-18 pin will become ABSR. (Refer to chapter 12.)

DI-1

Fully closed loop
selection

CLD

This is used when the semi closed loop control/fully closed loop control
switching is enabled with [Pr. PEO1].

Turn off CLD to select the semi closed loop control, and turn on CLD to
select the fully closed loop control.

This device is not available with MR-J4-03A6(-RJ) servo amplifiers.

DI-1

Motor-side/load-
side position
deviation counter
clear

MECR

Turn on MECR to clear the motor-side/load-side position deviation counter

to zero.

- It operates during the fully closed loop control.

- It does not affect the position control droop pulses.

- Turning on this device during the semi closed loop control does not affect
the operation.

- Turning on this device while the fully closed loop control error detection
function is disabled in [Pr. PEQ3] does not affect the operation.

This device is not available with MR-J4-03A6(-RJ) servo amplifiers.

DI-1
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(b) Output device

Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control

mode

P

S

T

Malfunction

ALM

CN1-48

When an alarm occurs, 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.

When [Pr. PD34]is"__ 1 _", an alarming or warning will turn off ALM.

DO-1

@)

(@)

o

Dynamic
brake interlock

DB

When using the signal, enable it by setting [Pr. PD23] to [Pr. PD26], [Pr.
PD28], and [Pr. PD47]. 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.

The external dynamic brake cannot be used with 11 kW or more servo
amplifier for compliance with SEMI-F47 standard. Do not assign DB
(Dynamic brake interlock) in [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr.
PDA47]. Failure to do so will cause the servo amplifier to become servo-off
when an instantaneous power failure occurs.

DO-1

Ready

RD

CN1-49

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

DO-1

In-position

INP

Speed reached

SA

CN1-22
CN1-24

When the number of droop pulses is in the preset 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.

INP turns on when servo-on turns on.

DO-1

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.

SA does not turn on even when the SON (Servo-on) is turned off or the
servo motor speed by the external force reaches the preset speed while
both ST1 (Forward rotation start) and ST2 (reverse rotation start) are off.

DO-1

Limiting speed

VLC

Limiting torque

TLC

CN1-25

VLC turns on when speed reaches a value limited with any of [Pr. PC05
Internal speed limit 1] to [Pr. PC11 Internal speed limit 7] or VLA (Analog
speed limit).

This turns off when SON (Servo-on) turns off.

DO-1

TLC turns on when a generated torque reaches a value set with any of [Pr.
PA11 Forward torque limit], [Pr. PA12 Reverse torque limit], or TLA
(Analog torque limit).

DO-1
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Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control

mode

P

S

T

Zero speed
detection

ZSP

CN1-23

ZSP turns on when the servo motor speed is zero speed (50 r/min) or less.
Zero speed can be changed with [Pr. PC17].

OFF level
70 r/min

ON level
50 r/min

Forward
rotation
direction

20 r/min
(Hysteresis width)
[Pr. PC17]

Servo motor
speed

0 r/min

Pr. PC17
ON level [Pr ]

-50 r/min

OFF level
-70 r/min

ON
OFF

Reverse
rotation
direction

20 r/min
(Hysteresis width)

ZSP
(Zero speed
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.

DO-1

@)

(@)

@)

Electromagnetic
brake interlock

MBR

When using the device, set operation delay time of the electromagnetic
brake in [Pr. PC16].
When a servo-off status or alarm occurs, MBR will turn off.

DO-1

Warning

WNG

When warning has occurred, WNG turns on. When a warning is not
occurring, WNG will turn off in 2.5 s to 3.5 s after power-on.

DO-1

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, BWNG will turn off in 2.5 s to 3.5 s after power-on.

DO-1

Alarm code

ACDO

(CN1-24)

ACD1

(CN1-23)

ACD2

(CN1-22)

To use these signals, set" ___ 1"in [Pr. PD34].

This signal is outputted when an alarm occurs.

When an alarm is not occurring, respective ordinary signals are outputted.

For details of the alarm codes, refer to chapter 8.

When [Pr. PD34] issetto"__ _ 1", setting the following will trigger [AL. 37

Parameter error].

-"__ _1"is setin [Pr. PA03] and the absolute position detection system
by DIO is selected.

- MBR, DB, or ALM is assigned to the CN1-22 pin, CN1-23 pin, or CN1-24
pin.

DO-1

Variable gain
selection

CDPS

CDPS turns on during gain switching.

DO-1

Absolute position
undetermined

ABSV

ABSV turns on when the absolute position is undetermined.

DO-1

ABS
transmission
data bit 0

ABSBO

(CN1-22)

This is used to output ABS transmission data bit 0. When "Enabled
(absolute position detection system by DIO) (_ _ _ 1)"is selected in [Pr.
PAO03], the CN1-22 pin will become ABSBO only during ABS transfer mode.
(Refer to chapter 12.)

DO-1

ABS
transmission
data bit 1

ABSB1

(CN1-23)

This is used to output ABS transmission data bit 1. When "Enabled
(absolute position detection system by DIO) (_ _ _ 1)"is selected in [Pr.
PAO03], the CN1-23 pin will become ABSB1 only during ABS transfer mode.
(Refer to chapter 12.)

DO-1

ABS
transmission
data ready

ABST

(CN1-25)

This is used to output ABS transmission data ready. When "Enabled
(absolute position detection system by DIO) (_ _ _ 1)"is selected in [Pr.
PA03], CN1-25 pin will become ABST only during ABS transfer mode.
(Refer to chapter 12.)

DO-1
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Control
Device Symbol Co,nnecwr Function and application .'{O. mode
pin No. division
PIS|T
During tough MTTR MTTR turns on when the instantaneous power failure tough drive operates | DO-1 Al A
drive while the tough drive function selection is enabled with [Pr. PA20].
This device is not available with MR-J4-03A6(-RJ) servo amplifiers.
During fully CLDS CLDS turns on during fully closed loop control. DO-1| A
closed loop This device is not available with MR-J4-03A6(-RJ) servo amplifiers.
control
(2) Input signal
Control
Device Symbol Co,nnecmr Function and application .'{9 mode
pin No. division
PIS|T
Analog torque TLA CN1-27 | To use the signal in the speed control mode, enable TL (External torque Analog| O | A
limit limit selection) with [Pr. PD03] to [Pr. PD22]. input
When TLA is enabled, torque is limited in the full servo motor output torque
range. Apply 0 V to +10 V DC between TLA and LG. Connect the positive
terminal of the power supply to TLA. The maximum torque is generated at
+10 V. (Refer to section 3.6.1 (5).)
If a value equal to or larger than the maximum torque is inputted to TLA,
the value is clamped at the maximum torque.
Resolution: 10 bits
Analog torque TC This is used to control torque in the full servo motor output torque range. Analog O
command Apply 0 V to £8 V DC between TC and LG. The maximum torque is input
generated at +8 V. (Refer to section 3.6.3 (1).) The speed at +8 V can be
changed with [Pr. PC13].
If a value equal to or larger than the maximum torque is inputted to TC, the
value is clamped at the maximum torque.
Analog speed VC CN1-2 | Apply 0V to £10 V DC between VC and LG. Speed set in [Pr. PC12] is Analog (@)
command provided at +10 V. (Refer to section 3.6.2 (1).) input
If a value equal to or larger than the permissible speed is inputted to VC,
the value is clamped at the permissible speed.
Resolution: 14 bits or equivalent
For MR-J4-_A_-RJ 100 W or more servo amplifiers, setting [Pr. PC60] to
"__ 1 _"increases the analog input resolution to 16 bits. This function is
available with servo amplifiers manufactured in November 2014 or later.
Analog speed VLA Apply 0 V to £10 V DC between VLA and LG. Speed set in [Pr. PC12] is Analog (@)
limit provided at +10 V. (Refer to section 3.6.3 (3).) input
If a value equal to or larger than the permissible speed is inputted to VLA,
the value is clamped at the permissible speed.
Forward rotation PP CN1-10 | This is used to enter a command pulse train. DI-:2 |O
pulse train NP CN1-35 | 1) For open-collector type
Reverse rotation | PP2 | CN1-37 The maximum input frequency is 200 kpulses/s. For A-phase/B-phase
pulse train NP2 CN1-38 pulse train, 200 kpulses/s will be the frequency after multiplication by
PG | CN1-11 four.
NG CN1-36 | @) Sinkinputinterface

Input the forward rotation pulse train between PP and DOCOM.

Input the reverse rotation pulse train between NP and DOCOM.
b) Source input interface

Input the forward rotation pulse train between PP2 and PG.

Input the reverse rotation pulse train between NP2 and NG.

2) For differential receiver type (max. input frequency: 4 Mpulses/s)
The maximum input frequency is 4 Mpulses/s. For A-phase/B-phase
pulse train, 4 Mpulses/s will be the frequency after multiplication by
four.

Input the forward rotation pulse train between PG and PP.
Input the reverse rotation pulse train between NG and NP.

The command input pulse train form, pulse train logic, and command input

pulse train filter are changed in [Pr. PA13].

When the command pulse train is over 1 Mpulse/s and lower than 4

Mpulse/s, set [Pr. PA13]to"_0_ "
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(3) Output signal

Control
Device Symbol Co,nnecwr Function and application .'{O. mode
pin No. division PIslT
Encoder A- LA CN1-4 | The encoder output pulses set in [Pr. PA15] are outputted in the differential [ DO2 (O | O | O
phase pulse LAR CN1-5 | line driver type.
(differential line In CCW rotation of the servo motor, the encoder B-phase pulse lags the
driver) encoder A-phase pulse by a phase angle of /2.
Encoder B- LB CN1-6 | The relation between rotation direction and phase difference of the A-
phase pulse LBR CN1-7 | phase and B-phase pulses can be changed with [Pr. PC19].
(differential line
driver)
Encoder Z- Lz CN1-8 | The encoder zero-point signal is outputted in the differential line driver DO2|O|0O|0O
phase pulse LZR CN1-9 |type. One pulse is outputted per servo motor revolution. This turns on
(differential line when the zero-point position is reached. (negative logic)
driver) The minimum pulse width is about 400 ys. For home position return using
this pulse, set the creep speed to 100 r/min or less.
Encoder Z- oP CN1-33 | The encoder zero-point signal is outputted in the open-collector type. DO2 (OO |0O
phase pulse
(open-collector)
Analog monitor 1 | MO1 CN6-3 | This is used to output the data set in [Pr. PC14] to between MO1 and LG in [Analog| O | O | O
terms of voltage. output
Output voltage: +10 V
Resolution: 10 bits or equivalent
Analog monitor 2 | MO2 CN6-2 | This signal outputs the data set in [Pr. PC15] to between MO2 and LG in Analog| O | O | O
terms of voltage. output
Output voltage: +10 V
Resolution: 10 bits or equivalent

(4) Communication

c Control
Device Symbol O,nnecmr Function and application _'{O_ mode
pin No. division
PIS|T
RS-422/RS-485 SDP CN3-5 | These are terminals for RS-422/RS-485 communication. O|l0|0O
I/F SDN | CN3-4
RDP CN3-3
RDN CN3-6
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(5) Power supply

Control
Device Symbol Co,nnecwr Function and application .'{O. mode
pin No. division
PIS|T
Digital I/F DICOM [ CN1-20 |Input24 V DC (24 V DC £ 10% 500 mA) to I/O interface. The power supply Ol0|0O
power supply CN1-21 | capacity changes depending on the number of I/O interface points to be
input used.
For sink interface, connect + of 24 VV DC external power supply.
For source interface, connect - of 24 V DC external power supply.
Power input for OPC CN1-12 | When inputting a pulse train in the open-collector type with sink interface, @)
open-collector supply this terminal with the positive (+) power of 24 V DC.
sink interface Supply + of 24 V DC to this terminal when using CN1-10 pin and CN1-35 olo
pin by DI. CN1-10 pin and CN1-35 pin are available for MR-J4-_A_-RJ
servo amplifiers manufactured in November 2014 or later.
Digital I/F DOCOM| CN1-46 [ Common terminal of input signal such as EM2 of the servo amplifier. This O|l0|0O
common CN1-47 | is separated from LG.
For sink interface, connect - of 24 V DC external power supply.
For source interface, connect + of 24 VV DC external power supply.
15V DC power P15R CN1-1 | This outputs 15 V DC to between P15R and LG. This is available as power OO
supply for TC, TLA, VC, or VLA. Permissible current: 30 mA
Control common LG CN1-3 | This is a common terminal for TLA, TC, VC, VLA, FPA, FPB, OP ,MO1, O|O0|0O
CN1-28 | MO2, and P15R. Pins are connected internally.
CN1-30
CN1-34
CN3-1
CN3-7
CN6-1
Shield SD Plate | Connect the external conductive portion of the shielded cable. O|l0|0O
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3.6 Detailed explanation of signals

3.6.1 Position control mode

(1) Pulse train input

POINT

@Adjust the logic of a positioning module and command pulse as follows.
* MELSEC iQ-R series/MELSEC-Q series/MELSEC-L series positioning module

Signal type

Command pulse logic setting

Positioning module
Pr. 23 setting

MR-J4-_A_(-RJ) servo
amplifier [Pr. PA13] setting

Open-collector type

Positive logic

Positive logic (_ _0_)

Negative logic

Negative logic (_ _

Differential line driver type

Positive logic (Note)

)
2)

Negative logic (Note)

1
Negative logic (_ _ 1
Positive logic (_ _0

)

Note. For MELSEC iQ-R series, MELSEC-Q series and MELSEC-L series, the logic means N-side
waveform. Therefore, reverse the input pulse logic of the servo amplifier.

* MELSEC-F series positioning module

Signal type

Command pulse logic setting

Positioning module (fixed)

MR-J4-_A_(-RJ) servo
amplifier
[Pr. PA13] setting

Open-collector
Differential line driver

Negative logic

Negative logic (_ _1_)

(a) Input pulse waveform selection
You can input command pulses in any of three different forms, and can choose positive or negative
logic. Set the command pulse train form in [Pr. PA13]. Refer to section 5.2.1 for details.

(b) Connection and waveform
1) Open-collector type
Connect as follows.

Servo amplifier

Servo amplifier

24 VI DC |opc
' (Note)
DOCOM Approx. 20 mA N PG
; Approx. Vces< 1.0V [ I Approx
o ~ PP % 1.2k0 Iceo < 100 pA B 1 LpP2 1.2 k0
- Approx. | | | | T 7
é" 1.2kQ (Note)
N
Approx. 20 mA > NG
Vees 1.0V i i Approx.
Iceo < 100 pA | L L INP2 1.2kQ

For sink input interface

Note. Pulse train input interface is comprised of a photocoupler.
If a resistor is connected to the pulse train signal line, it may malfunction due to reduction in current.

1
24V DC + 10%
500 mA

,,,,,,

For source input interface
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The following section explains about the case where the negative logic and the forward/reverse
rotation pulse trains are setto"__ 1 0" in [Pr. PA13].

] ) l(ON) |(OFF)1(ON) |(OFF)1(ON) | (OFF)
Forward rotation pulse train
(transistor)

i+ (0FF) [ onorm)] on)[coFm) [ on [

ol

Forward rotation command I Reverse rotation command

2) Differential line driver type
Connect as follows.

Servo amplifier
Al imatel
PPtbG %

p3
pa

[ — d

|
|
| PG

(Note)

Approximately
000 ’X

NP 1

NG

SD

Note. Pulse train input interface is comprised of a photocoupler.
If a resistor is connected to the pulse train signal line, it may malfunction due to
reduction in current.

The following section explains about the case where the negative logic and the forward/reverse
rotation pulse trains are setto " 1 0" in [Pr. PA13]. The waveforms of PP, PG, NP, and NG are

based on LG.
boise train " L L) L
L Anr
e [ L[]

Reverse rotation |
pulse train

NP |
1o . |

Forward rotation

L 1]
L 1]
T

+

Reverse rotation
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(2) INP (In-position)
INP turns on when the number of droop pulses in the deviation counter falls within the preset in-position
range ([Pr. PA10]). INP may turn on continuously during a low-speed operation with a large value set as

the in-position range.

SON (Servo-on)

Alarm

Alarm
No alarm

Droop pulses / /—\\ ~ In-position range

\ \

ON !

INP (In-positiol

(In-position) OFF

(3) RD (Ready)

ON
SON (Servo-on)
OFF

| |
Alarm 1 |
Alarm | |
No alarm L 0 !
A_L@r 10 ms or shorter 10 ms or shorter
ON
RD (Ready)
OFF

(4) Electronic gear switching
The combination of CM1 and CM2 enables you to select four different electronic gear numerators set in

the parameters.
As soon as CM1/CM2 is turned on or off, the numerator of the electronic gear changes. Therefore, if a

shock occurs at switching, use the position smoothing ([Pr. PB03]) to relieve the shock.

(Note) Input device Electronic gear numerator
CM2 CM1

0 0 Pr. PAO6

0 1 Pr. PC32

1 0 Pr. PC33

1 1 Pr. PC34
Note. 0: Off
1: On
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(5) Torque limit

@If the torque limit is canceled during servo-lock, the servo motor may suddenly
rotate according to position deviation in respect to the command position.
ACAUTlON @®\When using the torque limit, check that [Pr. PB06 Load to motor inertia ratio/load
to motor mass ratio] is set properly. Improper settings may cause an unexpected
operation such as an overshoot.

(a) Torque limit and torque
By setting [Pr. PA11 Forward rotation torque limit] or [Pr. PA12 Reverse rotation torque limit], torque
is always limited to the maximum value during operation. A relation between the limit value and
servo motor torque is as follows.

. . Maximum . .
Ccw dlreictiloini _torque | (ECZVY g|rectlon
| |
; 1
| ® :
! =]
| o !
| o !
| [ :
|
| ?
100 0 100 [%]
Torque limit value  Torque limit value
in [Pr. PA12] in [Pr. PA11]

A relation between the applied voltage of TLA (Analog torque limit) and the torque limit value of the
servo motor is as follows. Torque limit values will vary about 5% relative to the voltage depending on
products. At the voltage of less than 0.05 V, torque may vary as it may not be limited sufficiently.
Therefore, use this function at the voltage of 0.05 V or more.

Maximum Servo amplifier
torque
- 24V7D07 - TL
(]
% |_—| |Tl_l_ DICOM (Note)
st —_—=—P15R
Upper limit setting [
2kQ 2@ — TLA
— LG
%90 so
0 0.05
TLA applied voltage [V]
TLA applied voltage vs. torque limit value Connection example

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.

(b) Torque limit value selection
The following shows how to select a torque limit using TL (External torque limit selection) from [Pr.
PA11 Forward torque limit] or [Pr. PA12 Reverse torque limit] and TLA (Analog torque limit).
When TL1 (Internal torque limit selection) is enabled with [Pr. PD03] to [Pr. PD22], you can select
[Pr. PC35 Internal torque limit 2/internal thrust limit 2].
However, if [Pr. PA11] and [Pr. PA12] value is less than the limit value selected by TL/TL1, [Pr.
PA11] and [Pr. PA12] value will be enabled.
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Input device (Note 1) Enabled torque limit value
L1 L Limit value status CCW power running/CW | CW power running/CCW
regeneration regeneration
0 0 Pr. PA11 Pr .PA12
Pr. PA11
. 1 TLA > Pr PA12 Pr. PA11 Pr. PA12
Pr. PA11
TLA < Pr. PA12 TLA (Note 2) TLA (Note 3)
Pr. PA11
1 . Pr. PC35 > Pr. PA12 Pr. PA11 Pr. PA12
Pr. PA11
Pr. PC35 < Pr PA12 Pr. PC35 (Note 2) Pr. PC35 (Note 3)
1 1 TLA > Pr. PC35 Pr. PC35 (Note 2) Pr. PC35 (Note 3)
TLA < Pr. PC35 TLA (Note 2) TLA (Note 3)
Note 1. 0: Off
1:On

2. When"_2 __"is setin [Pr. PD33], the value set in [Pr. PA11] is applied. [Pr. PD33] is available with servo amplifiers
with software version B3 or later.

3. When"_1 __"is setin [Pr. PD33], the value set in [Pr. PA12] is applied. [Pr. PD33] is available with servo amplifiers
with software version B3 or later.

(c) TLC (Limiting torque)
TLC turns on when the servo motor torque reaches the torque limited using the forward rotation
torque limit, reverse rotation torque limit or analog torque limit.
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3.6.2 Speed control mode

(1) Speed setting
(a) Speed command and speed

The servo motor is run at the speeds set in the parameters or at the speed set in the applied voltage

of VC (Analog speed command). A relat

ion between VC (Analog speed command) applied voltage

and the servo motor speed is as follows.
Rated speed is achieved at £10 V with initial setting. The speed at £10 V can be changed with [Pr.

PC12].

Rated speed [r/min]

Forward rotation

Speed : o (ccw)
[r/min] ICCW direction
-10 ! A
| 0 +10 ’)
CwW | VC applied voltage [V N\ <
direction, PP ge [Vl Q<
|

Rated speed [r/min]

\< Reverse rotation

(CW

The following table indicates the rotation direction according to ST1 (Forward rotation start) and ST2

(Reverse rotation start) combination.

(Note 1) Input device (Note 2) Rotation direction
ST2 ST1 - VC (Analog speed command) - Internal speed command
Polarity: + oV Polarity: -
0 0 Stop Stop Stop Stop
(servo-lock) (servo-lock) (servo-lock) (servo-lock)
0 1 CCW Stop CW CCw
1 0 cw (no servo-lock) CCw cw
1 1 Stop Stop Stop Stop
(servo-lock) (servo-lock) (servo-lock) (servo-lock)
Note 1. 0: Off
1:On

2. If the torque limit is canceled during servo-lock, the servo motor may suddenly rotate according to position deviation in respect

to the command position.

Normally, connect as follows.

/—f—Q—

-1

2kQ

Upper limit setiing
2kQ

Servo amplifier

ST1
ST2
DICOM
P15R
VvC
LG
SD

(Note)

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.
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(b) SP1 (Speed selection 1), SP2 (Speed selection 2), and speed command value
Select any of the speed settings by the internal speed commands 1 to 3 and by VC (Analog speed
command) using SP1 (Speed selection 1) and SP2 (Speed selection 2) as follows.

(Note) Input device Speed command value
SP2 SP1
0 0 VC (Analog speed command)
0 1 Pr. PCO5 Internal speed command 1
1 0 Pr. PCO6 Internal speed command 2
1 1 Pr. PCO7 Internal speed command 3
Note. 0: Off
1: On

To select VC (Analog speed command) and a speed command value of internal speed commands 1
to 7, enable SP3 (Speed selection 3) with [Pr. PDO03] to [Pr. PD22].

(Note) Input device Speed command value
SP3 SP2 SP1
0 0 0 VC (Analog speed command)
0 0 1 Pr. PCO05 Internal speed command 1
0 1 0 Pr. PCO06 Internal speed command 2
0 1 1 Pr. PCO7 Internal speed command 3
1 0 0 Pr. PCO08 Internal speed command 4
1 0 1 Pr. PC09 Internal speed command 5
1 1 0 Pr. PC10 Internal speed command 6
1 1 1 Pr. PC11 Internal speed command 7
Note. 0: Off
1:On

You can change the speed during rotation. To accelerate/decelerate, set acceleration/deceleration
time constant in [Pr. PC01] or [Pr. PC02].

When the internal speed commands are used to command a speed, the speed does not vary with
the ambient temperature.

(2) SA (Speed reached)
SA turns on when the servo motor speed has nearly reached the speed set to the internal speed
command or analog speed command.

Internal speed

Set speed selection Irltgmr?]lasn%e?d command 2
|
| | |
| | |
T1or ST2 ON L
ST1orS OFF 4 : ‘
| | |
Servo motor speed v | 1
| | | ! |
l L l
| | |
ON ‘ o ‘
SA (Speed reached) St .

(3) Torque limit
As in section 3.6.1 (5)



3. SIGNALS AND WIRING

3.6.3 Torque control mode

(1) Torque limit

(a) Torque command and torque

The following shows a relation between the applied voltage of TC (Analog torque command) and the

torque by the servo motor.

The maximum torque is generated at £8 V. The speed at £8 V can be changed with [Pr. PC13].

CCW direction

Maximum torque g

Torque
-0.05(."
,-1+0.05

I
|
|
-8 B !

+8

CW direction Maximum torque

TC applied voltage [V]

Forward rotation
(CCw)

Reverse rotation
(Cw)

Generated torque command values will vary about 5% relative to the voltage depending on products.
The torque may vary if the voltage is low (-0.05 V to 0.05 V) and the actual speed is close to the limit

value. In such a case, increase the speed limit value.

The following table indicates the torque generation directions determined by RS1 (Forward rotation
selection) and RS2 (Reverse rotation selection) when TC (Analog torque command) is used.

Rotation direction

TC (Analog torque command)

oV

Polarity: -

Torque is not generated.

cw
(Reverse rotation in
power running
mode/forward rotation in
regenerative mode)

Torque is not generated.

CCW
(Forward rotation in
power running
mode/reverse rotation in
regenerative mode)

Torque is not generated.

(Note) Input device
RS2 RS1 -
Polarity: +
0 0 Torque is not generated.
CCW
(Forward rotation in
0 1 power running
mode/reverse rotation in
regenerative mode)
cw
(Reverse rotation in
1 0 power running
mode/forward rotation in
regenerative mode)
1 1 Torque is not generated.
Note. 0: Off
1: On

Normally, connect as follows.

Servo amplifier

[
—VDC ||

to8V

RS1
RS2
DICOM
TC
LG
SD

(Note)

-8

AN

Note. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
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(b) Analog torque command offset

Using [Pr. PC38], the offset voltage of -9999 mV to 9999 mV can be added to the TC applied voltage
as follows.

Maximum torque - ——-—-———--—- ”

Torque

| [Pr. PC38]
offset range
| -9999 mV to 9999 mV

0 8 (-8)
TC applied voltage [V]

(2) Torque limit
By setting [Pr. PA11 Forward rotation torque limit] or [Pr. PA12 Reverse rotation torque limit], torque is
always limited to the maximum value during operation. A relation between limit value and servo motor
torque is as in section 3.6.1 (5).
Note that TLA (Analog torque limit) is unavailable.

(3) Speed limit
(a) Speed limit value and speed

The speed is limited to the values set with [Pr. PCO5 Internal speed limit 0] to [Pr. PC11 Internal
speed limit 7] or the value set in the applied voltage of VLA (Analog speed limit). A relation between
VLA (Analog speed limit) applied voltage and the servo motor speed is as follows. The speed limit
direction and torque command direction are the same direction.

When the servo motor speed reaches the speed limit value, torque control may become unstable.
Make the set value more than 100 r/min greater than the desired speed limit value.

Rated speed [r/min] Forward rotation
Speed (CCW)

[r/min]

0 +10/-10
VLA applied voltage [V]

o

Reverse rotation
(CW)

The following table indicates the limit direction according to RS1 (Forward rotation selection) and
RS2 (Reverse rotation selection) combination.

(Note) Input device TC Speed limit direction
(Analog torque command) VLA (Analog speed limit)
Torque -
RS1 RS2 Int | d limit
Vg:t:;ﬁe command Polarity: + Polarity: - niernal speed iimi
P y direction
1 0 Polarity: + CCwW CCw CCw CCw
Polarity: - Ccw Ccw cw cw
0 1 Polarity: + cw cw cw Ccw
Polarity: - CCwW CCw CCw CCw
Note. 0: Off
1: On
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Normally, connect as follows.

Servo amplifier

SP1

Not
spp | (Note)

DICOM

P15R

2kQ

VLA

LG

SD

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.

(b) Speed limit value selection

Select any of the speed settings by the internal speed limits 1 to 7 and by VLA (Analog speed limit)
using SP1 (Speed selection 1), SP2 (Speed selection 2), and SP3 (Speed selection 3) as follows.

(Note) Input device Speed limit
SP3 SP2 SP1
0 0 0 VLA (Analog speed limit)
0 0 1 Pr. PCO5 Internal speed limit 1
0 1 0 Pr. PCO6 Internal speed limit 2
0 1 1 Pr. PCO7 Internal speed limit 3
1 0 0 Pr. PCO8 Internal speed limit 4
1 0 1 Pr. PCO9 Internal speed limit 5
1 1 0 Pr. PC10 Internal speed limit 6
1 1 1 Pr. PC11 Internal speed limit 7
Note. 0: Off
1: On

When the internal speed limits 1 to 7 are used to limit a speed, the speed does not vary with the

ambient temperature.

(c) VLC (Limiting speed)

VLC turns on when the servo motor speed reaches a speed limited with internal speed limits 1 to 7

or analog speed limit.
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3.6.4 Position/speed control switching mode

Set" ___ 1"in [Pr. PA01] to switch to the position/speed control switching mode. This function is not
available in the absolute position detection system.

(1) LOP (control switching)

Use LOP (Control switching) to switch between the position control mode and the speed control mode
with an external contact. The following shows a relation between LOP and control modes.

LOP Setting value of [Pr. PD32]
(Note 1) 0o__ 1__ _ (Note 2)
0 Position control mode Speed control mode
1 Speed control mode Position control mode
Note 1. 0: Off
1: On

2. This setting value is available on servo amplifiers with software version D4 or later.

You can switch the control mode in the zero speed status. To ensure safety, switch modes after the
servo motor has stopped. When position control mode is switched to speed control mode, droop pulses

will be reset.

If LOP is switched on/off at the speed higher than the zero speed, the control mode cannot be changed
regardless of the speed. The following shows a switching timing chart.

Position control Speed control Position control
mode ‘ mode ! mode

Servo motor speed

ZSP T
(Zero speed detection) o

LOP 0
(Control switching) OFF

(Note) ! (Note)|

Note. When ZSP is not turned on, the control mode is not switched even if LOP is turned
on/off. After LOP is turned on/off, even if ZSP is turned on, the control mode is not
switched.

(2) Torque limit in position control mode

As in section 3.6.1 (5)
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(3) Speed setting in speed control mode
(a) Speed command and speed
The servo motor is run at the speeds set in the parameters or at the speed set in the applied voltage
of VC (Analog speed command). The relation between an applied voltage of VC (Analog speed
command) and servo motor speed, and the rotation direction with turning on ST1/ST2 are the same
as section 3.6.2 (1) (a).
Normally, connect as follows.

Servo amplifier

- L ST (Note)
—24VDC| | ST2

|To—o—D|COM

— P15R

VC

[ G

\so

Upperfimitseting | |
2kQ

2kQ

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.

(b) Speed command value selection
Select any of the speed settings by the internal speed commands 1 to 3 and by VC (Analog speed
command) using SP1 (Speed selection 1) and SP2 (Speed selection 2) as follows.

(Note) Input device Speed command value
SP2 SP1
0 0 VC (Analog speed command)
0 1 Pr. PCO05 Internal speed command 1
1 0 Pr. PCO6 Internal speed command 2
1 1 Pr. PCO7 Internal speed command 3
Note. 0: Off
1:On

To select VC (Analog speed command) and a speed command value of internal speed commands 1
to 7, enable SP3 (Speed selection 3) with [Pr. PD03] to [Pr. PD22].

(Note) Input device Speed command value
SP3 SP2 SP1

0 0 0 VC (Analog speed command)

0 0 1 Pr. PCO05 Internal speed command 1

0 1 0 Pr. PCO6 Internal speed command 2

0 1 1 Pr. PCO7 Internal speed command 3

1 0 0 Pr. PCO08 Internal speed command 4

1 0 1 Pr. PC09 Internal speed command 5

1 1 0 Pr. PC10 Internal speed command 6

1 1 1 Pr. PC11 Internal speed command 7
Note. 0: Off

1: On

You can change the speed during rotation. Acceleration/deceleration is performed with the setting
values of [Pr. PC01] and [Pr. PC02].

When the internal speed commands 1 to 7 are used to command a speed, the speed does not vary
with the ambient temperature.
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(c) SA (Speed reached)

As in section 3.6.2 (2)

3.6.5 Speed/torque control switching mode

Set" ___ 3"in[Pr. PAO1] to switch to the speed/torque control switching mode.

(1) LOP (control switching)

Use LOP (Control switching) to switch between the speed control mode and the torque control mode
with an external contact. The following shows a relation between LOP and control modes.

LOP Setting value of [Pr. PD32]
(Note 1) 0o___ 1__ _(Note 2)
0 Speed control mode Torque control mode
1 Torque control mode Speed control mode
Note 1. 0: Off
1: On

2. This setting value is available on servo amplifiers with software version D4 or later.

The control mode may be switched at any time. The following shows a switching timing chart.

Speed control Torque control Speed control
mode mode mode

LOP ON 4,—|—
(Control switching) OFE

|
|
|
Servo motor speed |
|

|
|
|
|
|
|
l
I~
|
|
|
[
n
i

| (Note)
‘ \
10V | Load torque
TC T
(Analog torque command) oV ! il;o&\?ilsirrgjgr%gtcij%

Note. When ST1 (Forward rotation start) and ST2 (Reverse rotation start) are switched off
as soon as a mode is switched to the speed control, the servo motor comes to a stop
according to the deceleration time constant. A shock may occur at switching control
modes.

(2) Speed setting in speed control mode

As in section 3.6.2 (1)

(3) Torque limit in speed control mode

As in section 3.6.1 (5)

(4) Speed limit in torque control mode
(a) Speed limit value and speed
The speed is limited to the limit value of the parameter or the value set in the applied voltage of VLA

(Analog speed limit).

A relation between the VLA (Analog speed limit) applied voltage and the limit value is as in section

3.6.3 (3) (a).
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Normally, connect as follows.

Servo amplifier

(Note)

—74VDC, | SP1

l—*—‘—, = DICOM

P15R
VLA
LG

o

Upper limit setiing [
2kQ

2kQ

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.

(b) Speed limit value selection

Select any of the speed settings by the internal speed limit 1 and by VLA (Analog speed limit) using
SP1 (Speed selection 1) as follows.

(Note) Input device
Speed command value
SP1
0 VLA (Analog speed limit)
1 Pr. PCO5 Internal speed limit 1
Note. 0: Off
1: On

You can change the speed during rotation. To accelerate/decelerate, set acceleration/deceleration
time constant in [Pr. PC01] or [Pr. PC02].

When the internal speed limit 1 is used to command a speed, the speed does not vary with the
ambient temperature.

(c) VLC (Limiting speed)
As in section 3.6.3 (3) (c)

(5) Torque control in torque control mode
As in section 3.6.3 (1)

(6) Torque limit in torque control mode
As in section 3.6.3 (2)
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3.6.6 Torque/position control switching mode
Set" ___ 5"in[Pr. PA01] to switch to the torque/position control switching mode.
(1) LOP (control switching)

Use LOP (Control switching) to switch between the torque control mode and the position control mode
with an external contact. The following shows a relation between LOP and control modes.

LOP Setting value of [Pr. PD32]
(Note 1) 0o___ 1__ _(Note 2)
0 Torque control mode Position control mode
1 Position control mode Torque control mode
Note 1. 0: Off
1: On

2. This setting value is available on servo amplifiers with software version D4 or later.

You can switch the control mode in the zero speed status. To ensure safety, switch modes after the
servo motor has stopped. When position control mode is switched to torque control mode, droop pulses
will be reset.

If LOP is switched on/off at the speed higher than the zero speed, the control mode cannot be changed
regardless of the speed. The following shows a switching timing chart.

Position control Torque control Position control
mode | mode mode

Zero speed
Servo motor speed level P

) | (
| | | |
5 ——
| [ ! |
10V | 1 : |
TC Ll ‘ l
(Analog torque command) ! y ! |
ov /S
| | |
ON ‘

ZSP
(Zero speed detection) OFF

,,,,,,

ON

LOP !
(Control switching) OFF (Note) Lo

Note. When ZSP is not turned on, the control mode is not switched even if LOP is turned
on/off. After LOP is turned on/off, even if ZSP is turned on, the control mode is not
switched.

(2) Speed limit in torque control mode
As in section 3.6.3 (3)

(3) Torque control in torque control mode
As in section 3.6.3 (1)

(4) Torque limit in torque control mode
As in section 3.6.3 (2)
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(5) Torque limit in position control mode
As in section 3.6.1 (5)

3.7 Forced stop deceleration function

POINT

@®When alarms not related to the forced stop function occur, control of motor
deceleration cannot be guaranteed. (Refer to chapter 8.)

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

@Disable the forced stop deceleration function for a machine in which multiple
axes are connected together, such as a tandem structure. If an alarm occurs
with the forced stop deceleration function disabled, the servo motor will stop with
the dynamic brake.

@®Keep SON (Servo-on) on while EM2 (Forced stop 2) is off. If SON (Servo-on) is
off, forced stop deceleration, base circuit shut-off delay time, and vertical axis
freefall prevention do not function.

3.7.1 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 servo amplifier life
may be shortened.

(1) Connection diagram

Servo amplifier

24V DC
f} DICOM

(Note)

Forced stop 2 T~ EM2

Note. This diagram shows sink 1/O interface. For source I/O interface, refer to section
3.9.3.
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(2) Timing chart
When EM2 (Forced stop 2) is turned off, the motor will decelerate according to [Pr. PC51 Forced stop
deceleration time constant]. Once the motor speed is below [Pr. PC17 Zero speed] after completion of
the deceleration command, 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
Ratedspeed - -= N
| N
RN
|
l
Servo motor speed |
|
: Zero speed
! « - --([Pr.PC17
0r/min - ---- it B ([P D
: 'Deceleration time!
D
| |
l [Pr. PC51]
[ e EE— ]
Base circuit ON
(Energy supply to
the servo motor) OFF

brake interlock)
ON

OFF

|
|
|
|
|
|
|
MBR ON ‘
(Electromagnetic OFF (Enabled) |
|
|

SON (Servo-on)



3. SIGNALS AND WIRING

3.7.2 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) or alarm occurrence due to delay time of the electromagnetic brake. Use [Pr. PC16] to set the
delay time between completion of EM2 (Forced stop 2) or activation of MBR (Electromagnetic brake
interlock) due to an alarm occurrence, and shut-off of the base circuit.

(1) Timing chart
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. PC16], the servo amplifier will be base circuit shut-off status.

ON
EM2 (Forced stop 2)
OFF (Enabled)

Servo motor speed

0 r/min ‘
|
l
Base circuit ON :
(Energy supply to ‘
the servo motor) OFF |
[Pr.PC16] '
MBR ON ‘
(Electromagnetic \_li
brake interlock) OFF (Enabled)
|
|
Electromagnetic Release :
brake Activate ‘
|
ON |
i |
SON (Servo-on) OFF ‘ I_

(2) Adjustment
While the servo motor is stopped, turn off EM2 (Forced stop 2), adjust the base circuit shut-off delay time
in [Pr. PC16], 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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3.7.3 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, those functions may not

avoid dropping axis a few um due to the backlash of the servo motor electromagnetic brake.

The vertical axis freefall prevention function is performed when all of the following conditions are met.

= The control mode is set to the position control mode.

- A value other than "0" is set in [Pr. PC54 Vertical axis freefall prevention compensation amount].

* "Forced stop deceleration function selection” of [Pr. PA04] is set to "Forced stop deceleration function
enabled (2 _ _ _)".

- EM2 (Forced stop 2) turned off or an alarm occurred while the servo motor speed is zero speed or less.

* MBR (Electromagnetic brake interlock) is enabled in [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]
while the base circuit shut-off delay time is set in [Pr. PC16].

(1) Timing chart

ON
EM2 (Forced stop 2)
OFF (Enabled)

Position Travel distance e

Set the base circuit shut-off delay time.

l ([Pr. PC16])
|
|
Base circuit ON L
(Energy supply to !
the servo motor) OFF |
MBR ON ‘ |
(Electromagnetic |\ !
brake interlock) OFF (Enabled) T
|
. Release !
Electromagnetic !
brake Activate \’| ;
ON :
SON (Servo-on) | |
OFF |

(2) Adjustment
- Set the freefall prevention compensation amount in [Pr. PC54].
= While the servo motor is stopped, turn off the EM2 (Forced stop 2). Adjust the base circuit shut-off
delay time in [Pr. PC16] in accordance with the travel distance ([Pr. PC54). Adjust it considering the
freefall prevention compensation amount by checking the servo motor speed, torque ripple, etc.

3.7.4 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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3.8 Alarm occurrence timing chart

@®\When an alarm has occurred, remove its cause, make sure that the operation
ACAUTlON signal is not being inputted, 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 an alarm, cycle the control circuit power, push the "SET" button in the current alarm window, or
cycle the RES (Reset) However, the alarm cannot be deactivated unless its cause is removed.

3.8.1 When you use the forced stop deceleration function

POINT

@To enable the function, set"2 _ _ _ (initial value)" in [Pr. PAO4].

@Disable the forced stop deceleration function for a machine in which multiple
axes are connected together, such as a tandem structure. If an alarm occurs
with the forced stop deceleration function disabled, the servo motor will stop with
the dynamic brake.

(1) When the forced stop deceleration function is enabled

Alarm occurrence

Servo motor oL Model speed command 0
speed ! and equal to or less than
- \Q < zero speed (Note)
Ormin -~ oA s T
i Command is not received. |
l l
Base circuit ON 1 ‘
(Energy supply to !
the servo motor) OFF ! ‘
| |
Servo amplifier No alarm ‘ Alarm No ;
display | : !
| |
|
MBR ON ‘ ‘
(Electromagnetic ! |
brake interlock) OFF | |
| |

ON (no alarm) ‘ |
OFF (alarm)

ALM (Malfunction)

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

Braking by the dynamic brake

Dynamic brake

|

Servo motor speed : ‘ + Braking by the electromagnetic brake
|
|

Oor/mn - ---—--—-=----- oo

the servo motor)

Servo amplifier

display Alarm No.
Operation delay time of the electromagnetic brake
MBR ON <
(Electromagnetic
brake interlock) OFF

|

|

|

Base circuit ON ‘
(Energy supply to

OFF ‘

|

No alarm >

|

|

|

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

3.8.2 When you do not use the forced stop deceleration function

POINT

@To disable the function, set"0 _ __"in [Pr. PAO4].

The operation status during an alarm is the same as section 3.8.1 (2).
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3.9 Interfaces

3.9.1 Internal connection diagram

POINT

@®Refer to section 13.3.1 for the CN8 connector.

Servo amplifier

(Note 3)

put

ctor

10 VDC

(Note 1) (Note 5)
(Note 1) cNi[P[sS [T 24V DC
46 | DOCOM
P s [T [ont APprox T%
SON|SON|SON[ 15 —C}—@» 47 | DOCOM
SP2|sP2| 16 |- i [T ]
M M 22 [INP | SA R
PC |ST1|RS2| 17 |- b i S
TL [sT2[Rs1| 18 - L v~ | —| 23 |zSP|zZSP|zsSP|- L
RES|RES|RES| 19 } - | !
CR |SP1[SP1| 41 | [ o 24 |INP| SA i ]
EM2 42 - T - | - 25 |TLC|TLC|TLC J—
LSP[LSP 43 |- . ; |
— ALM -
LSN|LSN a4 [hpprox. o 48 LT
LoP|LoP|LOP| 45 ﬂ—@—« 49 |RD ‘ RD ‘ RD |- —
I
OPC 12 1 43| (Note7.8) L —
DICOM 20 A v | s
PProx.
DICOM | 21 R 1000 15k ha¥ic 14 | (Note7,8)
PP 10 Approx. 1.2 kQ — |solated —— — - F— - — - —  —— — —
PP2 37 Approx. | | (Note 1)
PG " Approx. 100 Q 1.2 kQ. ‘ CN1| P [ S [ T
NP 35 Approx. 1.2 kQ J 4 LA —
NP2 38 - Eé 5 LAR -
NG 36 i || Differential line
\ ;é 6 LB driver out|
Lo 7 LBR | (35 mAorless)
| 8 Lz —
| JC 9 LZR —
F\
- _ 33 OP +——— Open-colle
(Note 1) 34 LG output
Pls [T |\ (Note 1)
H= vcvmz% CN3[ P [s [T
AT - -
m | 3 SoP RS-422/RS-485
A TLA|TLA | TC | 27 %J — SDN
3 RDP
N 15V DC ]
Xl — i <t 2ON jﬁ
o 7 LG
o LG 3
|
' tg gg (Note 1)
\ SD Case]| CN6| P [ S [ T Analog monitor
"
e P e
e I
+10V DC
(Note 1) 1 LG > i
P[s]T]|cns (Note 1) Servo motor
D- 2 cN2| P [ S [T [/ Encoder |
usB D+ 3 7 MX ! !
GND 5 8 MXR ! !
3 MR ! !
4 MRR ! !
: 2 LG —— J
S E
M
&
B = External encoder
(Note4,6)CN2L] P [ s [ T | [rEncodar >
7 MX2 ; !
8 MXR2 ! !
3 MR2 : !
4 MRR2 ; !
: 2 LG LT J
\V4
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Note 1. P: Position control mode, S: Speed control mode, T: Torque control mode
2. This is for the differential line driver pulse train input. For the open-collector pulse train input, connect as follows.

_— DUCS~ 71 _— UGS~ 1
24 v DC[—OPC 12 24vDC |OPC 12
}—E DICOM 20 DICOM 20
DOCOM 47 DOCOM 47
PP 10 PP 10
PP2 37 PP2 37
PG 11 PG 11
NP 35 NP 35
NP2 38 NP2 38
NG 36 NG 36

J [ > J 1

For sink input interface For source input interface

w

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.

. This is for MR-J4-_A_RJ servo amplifier. The MR-J4-_A__ servo amplifier does not have the CN2L connector.

5. 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.

6. Refer to table 1.1 for connections of external encoders.

. Output devices are not assigned by default. Assign the output devices with [Pr. PD47] as necessary.

8. This is used with MR-J4-_A -RJ servo amplifiers with software version B3 or later.

IS

~
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3.9.2 Detailed explanation of interfaces

This section provides the details of the 1/0 signal interfaces (refer to the 1/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 the input terminal. Transmit signals from sink
(open-collector) type transistor output, relay switch, etc. The following is a connection diagram for sink
input. Refer to section 3.9.3 for source input.

For transistor Servo amplifier
-

Approximately EM2,
5mA . etc. ——

LT

Approximately |
Switch 6-2k0 @Qz’x
R | i DICOM
g

Vees£1.0V 24V DC £ 10%
lceo < 100 LIA 500 mA

The following is for when CN1-10 pin and CN1-35 pin are used as digital input interfaces.

Servo amplifier

24V DC £ 10%
300 ImA oPC

Approx. 1.2 kQ

10 m or less
- ‘1
Approx. 20 mA i 7 LCN1-10, CN1-35
K [
(]
(]
[
(]
{ |
hd [

Vees< 1.0V Lo b *
Iceo <100 pA K{ sD

DOCOM
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(2) Digital output interface DO-1

This is a circuit in which the collector of the output transistor is the output terminal. When the output
transistor is turned on, the current will flow to the collector terminal.

A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load.
(Rated current: 40 mA or less, maximum current: 50 mA or less, inrush current: 100 mA or less) A
maximum of 2.6 V voltage drop occurs in the servo amplifier.

The following shows a connection diagram for sink output. Refer to section 3.9.3 for source output.

Servo amplifier

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

ALM Load

. £ & MM 2
zi_[ A L |

> pocom g

|
(Note) 24 V DC + 10%

500 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.

(3) Pulse train input interface DI-2

Give a pulse train signal in the differential line driver type or open-collector type.

(a) Differential line driver type
1) Interface

10 mor less

Servo amplifier

Max. input pulse
frequency 4 Mpulses/s
(Note 2)

PP (NP)

(Note 1)|>§ |

Approximately. P>
PG (NG) 1000Q

Am26LS31 or equivalent

(VQH: 2.
VOL: 0.

5V
5V

SD

Note 1. Pulse train input interface is comprised of a photocoupler.
If a resistor is connected to the pulse train signal line, it may malfunction due to
reduction in current.

2. When the input pulse frequency is 4 Mpulses/s, set [Pr. PA13]to"_0_

2) Input pulse condition

to thL fLH = tHL < 50 ns
09— tc>75ns
PP PG tF >3 us
0.1 ]
tc tLH
tF
NP - NG

U
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(b) Open-collector type
1) Interface

Servo amplifier
Max. input pulse

f 200 kpulses/
24 Y| DC OPC requency pulses/s
; Approximately
1.2kQ
2 morless
(Note) L ¢
i i APP, NP
l< X X
Ll ' |_lpocom
[ [

Note. Pulse train i

Uso

nput interface is comprised of a photocoupler.

If a resistor is connected to the pulse train signal line, it may malfunction due to
reduction in current.
2) Input pulse condition
tc J| tHL
tLH=tHL < 0.2 ps
09 — tc>2us
PP 01 | tF >3 s
tc || tLH
tF

NP

(4) Encoder output pulse DO-2
(a) Open-collector type
Interface
Maximum sink current: 35 mA

U

5V DC to24VDC

Servo amplifier

OP

L
VoWl v

0 | -
o> {1

Servo amplifier

Photocoupler
LG

VoW

R N (SZIQ
| «

:

|

|

|
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(b) Differential line driver type

1) Interface
Maximum output current: 35 mA

Servo amplifier

LA
(LB, LZ)

Am26LS32 or equivalent

_—

15OQ|::|

LAR
(LBR, LZR)

Servo amplifier

2) Output pulse

(5) Analog input

Input impedance

10 kQ to 12 kQ

Voo

B

LA
(LB, L2)|

[

LAR B
(LBR, LZR)

SD

Servo motor CCW rotation

sl I e e N

LAR
LB

LBR —=1

Lz
LZR

OoP

2kQ

N ) S I B

% S

LI (SZIQ

High-speed photocoupler

Time cycle (T) is determined by the settings of

[Pr. PA15] and [Pr. PC19].

400 ps or more

Servo amplifier

+15V DC
|P15R

Upper limit settin
‘Pp 2RO g

VC etc.

Approx.

LG 10kQ

-\

s v
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(6) Analog output

Servo amplifier

MO1
(MO2)
' Output voltage: +10 V (Note 1, 2)
Maximum output current: 1 mA
LG , Resolution: 10 bits or equivalent

e

Note 1. Output voltage range varies depending on the monitored signal.
2. For MR-J4-03A6(-RJ) servo amplifiers, the output voltage becomes 5V +4 V.

3.9.3 Source I/O 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 the input terminal. Transmit signals using
source (open-collector) type transistor output, relay switch, etc. Additionally, the CN1-10 and CN1-35
pins cannot be used for source inputs.

Servo amplifier
For transistor P

EM2
—> etc. ——
L
Approximately
6.2 kQ —
TR Switch @@’x
| I DICOM
«— I

Approximately 24V DC + 10%
5mA 500 mA
Vees£ 1.0V
ICEO <100 HA

The following shows when the CN1-37 pin and the CN1-38 pin are used as digital input interface:

Servo amplifier

_Switch e _____ |PG
H H PP2 Approximately 1,
(] (]
Il I (CN1'37) 1.2k
_Switch ,,,,,,,,, NG
H H NP2  Approximately Ay
Ll . | 1(CN1-38) 1.2k
|I

24VDC+10%
500 mA SD
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(2) Digital output interface DO-1
This is a circuit in which the emitter side of the output transistor is the output terminal. When the output
transistor is turned on, the current flows from the output terminal to a load.
A maximum of 2.6 V voltage drop occurs in the servo amplifier.

Servo amplifier

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

ALM Load

N N,

%
[ ]
%

>— DOCOM

(Note) 24 V DC + 10%
500 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.

(3) Pulse train input interface DI-2
Give a pulse train signal in the open-collector type.

1) Interface

Servo amplifier

Max. input pulse
frequency 200 kpulses/s

(Note)
Approx. 20 mA s S PG
Vces< 1.0V 1 | Approx. s
lceo < 100 pA L L pp2 1.2kQ
————————— X
(Note)
Approx. 20 mA e o NG
Veces< 1.0V [ [ p‘]\pgrl'(oé( Ay
Iceo < 100 pA ! L NP2 .

24VDC+10%
500 mA .

Note. Pulse train input interface is comprised of a photocoupler.
If a resistor is connected to the pulse train signal line, it may malfunction due to
reduction in current.

2) Input pulse condition

fe Jl tHL fLH = tHL < 0.2 s
09 — tc>2ps
PP2 0.1 f tF >3 us
tc || JtLH
i D tF

NP2 J U
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3.10 Servo motor with an electromagnetic brake

3.10.1 Safety precautions

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

Contacts must be opened when ALM (Malfunction) Contacts must be opened with the
or MBR (Electromagnetic brake interlock) turns off. emergency stop switch.
Servo motor \4
RA

o @’E; 24V DC

Electromagnetic brake

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

@®When using EM2 (Forced stop 2), use MBR (Electromagnetic brake interlock) for
operating the electromagnetic brake. Operating the electromagnetic brake without
using MBR during deceleration to a stop will saturate servo motor torques at the
maximum value due to brake torque of the electromagnetic brake. This can result
in delay of the deceleration to a stop from a set value.

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 electromagnetic brake will operate when the power (24 V DC) turns off.

2) The status is base circuit shut-off during RES (Reset) on. When you use the motor in vertical axis
system, use MBR (Electromagnetic brake interlock).

3) Turn off SON (Servo-on) after the servo motor stopped.
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(1) Connection diagram

Servo amplifier

MBR ALM Servo motor
Note 2 )
£40\/eDc); RA1 (Malfunction) B1
DOCOM :l %
MBR s 24V DCJ‘ (Note 1) 5
SN L ]
- B2

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

(2) Setting
(a) Enable MBR (Electromagnetic brake interlock) with [Pr. PD23] to [Pr. PD26], [Pr. PD28], and [Pr.
PD47].

(b) In [Pr. PC16 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 (1).
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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. PAO4].

(a) SON (Servo-on) on/off
When SON (Servo-on) 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. PC16 Electromagnetic brake sequence output]

Servo motor speed 0 r/min
Approx. 95 ms
——

ON I
Base circuit I
OFF —‘—,

| Approx. 95 ms

Operation delay time

|
|
|
|
|
i |
|
|
| |
|
MBR \ w } ! of the electromagnetic
(Electromagnetic  (Note 1) ! | [ | brake
brake interlock) OFF \ ‘ | |
| | ! | |
ON — : : l
SON (Servo-on ! | !
( ) OFF } l : ‘
| I (Note 3) | !
—
o | |
| : | | |
. | ‘
| |
Position command 0 r/min ! } ‘
(Note 4) | | |
| |
|

Electromagnetic Release
brake . —;_l .
Activate L Release delay time and external relay, etc. (Note 2)

» «

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been 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 a position command after the electromagnetic brake is released.
4. This is in position control mode.
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(b) Forced stop 2 on/off

Servo motor speed

Base circuit
(Energy supply to
the servo motor)

EM2 (Forced stop 2)

MBR

brake interlock)

ALM (Malfunction)

Electromagnetic
brake

SON (Servo-on)

|

ON !

(Electromagnetic (Note 1) |
OFF :

|

POINT

@®In the torque control mode, the forced stop deceleration function is not available.
@®Keep SON (Servo-on) on while EM2 (Forced stop 2) is off. If SON (Servo-on) is
turned off earlier than EM2 (Forced stop 2), the servo amplifier operates in the

same way as (1) (a) in this section.

Model speed command 0
and equal to or less than
zero speed (Note 2)

Or/mn -l =

| Tb [Pr. PC16 Electromagnetic
ON
OFF

|
|
|
|
1
|
: I brake sequence output]
|
|
|
|
|
|

I Operation delay time
} of the electromagnetic
[ brake

ON —
OFF

L—

Y
Y

ON (no alarm)
OFF (alarm)

Release

Activate

ON
OFF

L

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
2. 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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(c) Alarm occurrence
1) When the forced stop deceleration function is enabled

Servo motor speed

Base circuit
(Energy supply to
the servo motor)

Servo amplifier
display

MBR
(Electromagnetic
brake interlock)

ALM (Malfunction)

Electromagnetic
brake

SON (Servo-on)

Alarm occurrence

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

Or/min - ------- T A T
i Command is not received. Tb [Pr. PC16 Electromagnetic
} brake sequence output]
ON : ‘
|
| |
OFF [ [ ‘ Operation delay time
| } ! of the electromagnetic
No alarm Alarm No. l ! : brake
—
|
OFF : ‘
! |
ON (no alarm) .
L
OFF (alarm) | ‘
! |
Release }
Activate :
|
ON :
|

OFF I—

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

2) When the forced stop deceleration function is disabled
The operation status is the same as section 3.8.1 (2).

(d) Both main and control circuit power supplies off

Dynamic brake

Dynamic brake
/ + Electromagnetic brake
I

Electromagnetic brake

|
|
Servo motor speed Approx. 10ms_ |/

0 r/min ‘
(Note 1)
ON e
Base circuit
OFF

MBR ON
(Electromagnetic  (Note 2)
OFF

brake interlock)

|
! —»————— Operation delay time of

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

Alarm
ON

Main circuit
Control circuit POWer supply OFF

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

MBR ON
(Electromagnetic (Note 1)
OFF

brake interlock) HOperation delay time of
‘ the electromagnetic brake

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

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

Servo motor speed drop is detected. | |+ Electromagnetic brake
»o,&e Electromagnetic brake
0 r/min : i
! }App‘rox. 10 ms
Main circuit ON : :
power supply OFF (N°t4e2)>—:« |
| |
Base circuit ON ‘ :
(Energy supply to !
the servo motor) OFF | ;
|
|
|
|

(2) When you do not use the forced stop deceleration function

POINT

@To disable the function, set"0 _ _ _"in [Pr. PAO4].

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

(b) EM1 (Forced stop 1) on/off

Dynamic brake
«~ Dynamic brake
+ Electromagnetic brake Electromagnetic brake
\w has released.

Servo motor speed E‘I/ectromagnetic brake i

0 r/min

. Approx. 10 ms I Approx. 210 ms
ON | |
Base circuit | ‘
OFF ‘ w ‘

—»—— Operation delay time - Approx. 210 ms

MBR ON ! of the electromagnetic ‘“—’H
(Electromagnetic (Note) brake |
brake interlock) OFF ;

ON (Disabled)
OFF (Enabled)

EM1 (Forced stop)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
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(c) Alarm occurrence
The operation status during an alarm is the same as section 3.8.2.

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

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

Dynamic brake
Dynamic brake
/ + Electromagnetic brake

Electromagnetic brake

A .10
Servo motor speed Approx. TUMS,, o

0 r/min

ON
Base circuit I
OFF ‘ ‘
|

MBR ON
(Electromagnetic  (Note 2)
brake interlock) OFF

jﬂ‘—*Operation delay time of

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

Alarm !
|
Main circuit ON
power supply OFF

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

(Note)

Power W

supply

Servo motor

(@

Cabinet
Servo amplifier
MCCB ° MC
(]
- ]
¢ e
| L |
//_ //—
Do not ground
L11 and L21.

Programmable

si<|c

Outer
box

| Protective earth (PE)I

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

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

4. STARTUP

@®\When executing a test run, follow the notice and procedures in this instruction
WARNI NG manual. Otherwise, it may cause a malfunction, damage to the machine, or injury.
& @®Do not operate the switches with wet hands. Otherwise, it may cause an electric
shock.

@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 the power is on and for some time after power-off. Take safety measures
such as providing covers to avoid accidentally touching them by hands and parts

ACAUTION such as cables.

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

@Before wiring, switch operation, etc., eliminate static electricity. Otherwise, it may
cause a malfunction.

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

| Parameter setting |

Test operation of the servo motor
alone in test operation mode

Test operation of the servo motor
alone by commands

Test operation with the servo motor
and machine connected

| Gain adjustment |

!

| Actual operation |

l

| Stop |

Check whether the servo amplifier and servo motor are wired correctly using
visual inspection, DO forced output function (section 4.5.8), etc. (Refer to
section 4.1.2.)

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

Set the parameters as necessary, such as the used operation mode and
regenerative option selection. (Refer to chapter 5, and sections 4.2.4, 4.3 .4,
and 4.4.4.)

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 sections 4.2.3, 4.3.3, and 4.4.3.)

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 controller.

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

Stop giving commands and stop operation. Other conditions that stops the
servo motor are mentioned in sections 4.2.2, 4.3.2, and 4.4.2.
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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/L21) of the servo amplifier should
satisfy the defined specifications. (Refer to section 1.3.)

2) 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/W) should match in phase with the servo motor power

input terminals (U/V/W).

2) The power supplied to the servo amplifier should not be connected to the power outputs (U/V/W).
Otherwise, the servo amplifier and servo motor will malfunction.

Y

Servo amplifier Servo motor

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

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

b) When you use a regenerative option for 7 kW or more servo amplifiers
- For 7 kW 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.
- Twisted wires should be used. (Refer to section 11.2.4.)

c) 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 or power regeneration converter should be connected to P+ terminal and N-
terminal. (Refer to section 11.3 and 11.4.)
- Twisted wires should be used when wiring is over 5 m and equal to or less than 10 m using
a brake unit. (Refer to section 11.3)

d) When you use a power regeneration common converter
- For 5 kW or less servo amplifiers, the lead wire between P+ terminal and D terminal should
not be connected.
- For 7 kW servo amplifiers, the lead wires of the 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

0 DC reactor

Note. Always disconnect between P3 and P4 terminals.

f) When you use a multifunction regeneration converter
* For 5 kW or less servo amplifiers, the lead wire between the P+ terminal and D terminal
should be connected. (factory-wired)
- For 7 kW servo amplifiers, the lead wire of the built-in regenerative resistor connected to the
P+ terminal and C terminal should be connected. (factory-wired)
* The wire of the multifunction regeneration converter should be connected to the P4 terminal
and N- terminal. (Refer to section 11.19.)
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2) 400V class
a) When you use a regenerative option for 3.5 kW or less servo amplifiers
- The lead wire between P+ terminal and D terminal should not be connected.
- The regenerative option should be connected to P+ terminal and C terminal.
* Twisted wires should be used. (Refer to section 11.2.4.)

b) When you use a regenerative option for 5 kW or more servo amplifiers
* For 5 kW 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.
* Twisted wires should be used. (Refer to section 11.2.4.)

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

amplifiers

* For 5 kW or 7 kW servo amplifiers, the lead wire of 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 and 11.4.)

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

d) When you use a power regeneration common converter
* 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

u DC reactor

Note. Always disconnect between P3 and P4.

f) When you use a multifunction regeneration converter
- For 5 kW or 7 kW servo amplifiers, the lead wire of the built-in regenerative resistor
connected to the P+ terminal and C terminal should be connected. (factory-wired)
* The wire of the multifunction regeneration converter should be connected to the P4 terminal
and N- terminal. (Refer to section 11.19.)

3) 100V class
* The lead wire between P+ terminal and D terminal should not be connected.
- The regenerative option should be connected to P+ terminal and C terminal.
* Twisted wires should be used. (Refer to section 11.2.4.)
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(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 CN1 connector. You can use this function
to check the wiring. In this case, switch on the control circuit power supply only.
Refer to section 3.2 for details of I/O signal connection.

(b) 24 V DC or higher voltage is not applied to the pins of the CN1 connector.
(c) Plate and DOCOM of the CN1 connector is not shorted.

Servo amplifier

CN1

DOCOM
® Plate :l

4.1.3 Surrounding environment

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

(b) The encoder cable should not be used in excess of its bending life. (Refer to section 10.4.)
(c) The connector of the servo motor should not be stressed.
(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
4.2 Startup in position control mode
Make a startup in accordance with section 4.1. This section provides the methods specific to the position
control mode.
4.2.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).
2) Make sure that a command pulse train is not input.

3) Switch on the main circuit power supply and control circuit power supply.
When main circuit power/control circuit power is switched on, the display shows "C (Cumulative
feedback pulses)", and in 2 s later, shows data.

In the absolute position detection system, first power-on results in [AL. 25 Absolute position
erased] and the servo system cannot be switched on. The alarm can be deactivated by then
switching power off once and on again.

Also, if power is switched on at the servo motor speed of 3000 r/min or higher, position mismatch
may occur due to external force or the like. Power must therefore be switched on when the servo
motor is at a stop.
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(2) Power-off

1) Make sure that a command pulse train is not input.

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

4.2.2 Stop

Turn off SON (Servo-on) after the servo motor has stopped, and then switch the power off.
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

Switch of SON (Servo-on).

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

Alarm occurrence

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

EM2 (Forced stop 2) off

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.

STO (STO1, STO2) off

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

LSP (Forward rotation stroke end) of LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

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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4.2.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.2.1 for the power on and off methods of the servo amplifier.

Test operation of the servo motor | |y this 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 correctly rotates at the slowest

speed. Refer to section 4.5.9 for the test operation mode.

Test operation of the servo motor |  In this step, confirm that the servo motor correctly rotates at the slowest
alone by commands speed under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When a pulse train is input from the controller, the servo motor starts
rotating. 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|  In 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.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When a pulse train is input from the controller, the servo motor starts
rotating. 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. In the status display, check for
any problems of the servo motor speed, command pulse frequency, load
ratio, etc.

4) Then, check automatic operation with the program of the controller.
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4.2.4 Parameter setting

POINT

MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

@ The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC22]to "1 _
setting will result in [AL. 16 Encoder initial communication error 1].

___"to select the four-wire type. Incorrect

In the position control mode, the servo amplifier can be used by merely changing the basic setting

parameters ([Pr. PA _
As necessary, set other

4.2.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the

1) mainly.
parameters.

corresponding parameter settings. Perform a home position return as necessary.

4.2.6 Trouble at start-up

/N\CAUTION

unstable.

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

POINT

etc.

@®Using the optional MR Configurator2, you can refer to reason for rotation failure,

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

(1) Troubleshooting

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron + The 5-digit, Not improved even if CN1, CN2 1. Power supply voltage fault
7-segment LED is and CN3 connectors are 2. The servo amplifier is
not lit. disconnected. malfunctioning.
* The 5-digit, Improved when CN1 connector is | Power supply of CN1 cabling is
7-segment LED disconnected. shorted.
blinks. Improved when CN2 connectoris | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Note)
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pulses and actual servo motor
position.

No. | Start-up sequence Fault Investigation Possible cause Reference

2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Servo-on). (Note)

Servo motor shaft is 1. Check the display to see if the | 1. SON (Servo-on) is not input. Section
not servo-locked. servo amplifier is ready to (wiring mistake) 457
(Servo motor shaft is operate. 2. 24V DC power is not
free.) 2. Check the external 1/O signal supplied to DICOM.

indication (section 4.5.7) to see

if SON (Servo-on) is on.

3 | Input command Servo motor does not | Check the cumulative command 1. Wiring mistake Section
pulse. rotate. pulse on the status display (a) For open collector pulse 453
(Test operation) (section 4.5.3). train input, 24 V DC power

is not supplied to OPC.
(b) LSP and LSN are not on.
2. Pulse is not input from the
controller.
Mistake in setting of [Pr. PA13]. |Chapter 5
Servo motor run in 1. Mistake in wiring to controller.
reverse direction. 2. Mistake in setting of [Pr.
PA14].
4 | Gain adjustment Rotation ripples (speed | Make gain adjustment in the Gain adjustment fault Chapter 6
fluctuations) are large | following procedure.
at low speed. 1. Increase the auto tuning
response level.
2. Repeat acceleration and
deceleration three times or more
to complete auto tuning.
Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 6
moment causes the safety, repeat acceleration and
servo motor shaft to deceleration three times or more
oscillate side to side. to complete auto tuning.

5 | Cyclic operation Position shift occurs Confirm the cumulative command | Pulse counting error, etc. due to | (2) in this

pulses, cumulative feedback noise. section

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.

4-10
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(2) How to find the cause of position shift

Controller Servo amplifier

(a) Output pulse Machine
counter Servo motor

Electronic gear
P [ [Pr. PAO5], [Pr. PA06], . "
/ [Pr. PAQ7], [Pr. PA21] \(d) Machine stop position M

(b) Cumulative command pulses

|
|
} Cause B
|

Cause A
SON (Servo-on) input
LSP/LSN (Stroke end) input c @
—
Cause C

(c) Cumulative feedback pulses

When a position shift occurs, check (a) output pulse counter display Q, (b) cumulative command pulse
P, (c) cumulative feedback pulse C, and (d) machine stop position M in the above diagram.

Also, Causes A, B, and C indicate the causes of position mismatch. For example, Cause A indicates that
noise entered the wiring between the controller and servo amplifier, causing command input pulses to be
miscounted.

In a normal status without position shift, there are the following relationships.
1) Q = P (Output counter = Cumulative command pulses)

2) When [Pr. PA21]is"0 __ "

CMX [Pr. PAO6] _ . . _ .
CDV [Pr. PAO7] C (Cumulative command pulses x Electronic gear = Cumulative feedback

pulses)

3) When [Pr. PA21]is™ __ "

P 4194304
FBP [Pr. PAO5] ~

4) When [Pr. PA21]is"2 "

CMX [Pr. PA06]
CDV [Pr. PA07]

x16=C

5) C -+ Al =M (Cumulative feedback pulses x Travel distance per pulse = Machine position)

4- 11
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Check for a position mismatch in the following sequence.

1) When Q#P
Noise entered the pulse train signal wiring between the controller and servo amplifier, causing
command input pulses to be miscounted. (Cause A)
Make the following check or take the following measures.
= Check how the shielding is done.
* Change the open collector type to the differential line driver type.
- Run wiring away from the power circuit.
- Install a data line filter. (Refer to section 11.14 (2) (a).)
* Change the [Pr. PA13 Command pulse input form] setting.

CMX
2) WhenP -

cov*C

During operation, SON (Servo-on), LSP (Forward rotation stroke end), or LSN (Reverse rotation
stroke end) was switched off; or CR (Clear) or RES (Reset) was switched on. (Cause C)

3) WhenC-+Al#M
Mechanical slip occurred between the servo motor and machine. (Cause B)
4.3 Startup in speed control mode
Make a startup in accordance with section 4.1. This section provides the methods specific to the speed
control mode.
4.3.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).
2) Make sure that ST1 (Forward rotation start) and ST2 (Reverse rotation start) are off.

3) Switch on the main circuit power supply and control circuit power supply.
When main circuit power/control circuit power is switched on, the display shows "r (Servo motor
speed)", and in 2 s later, shows data.

(2) Power-off
1) Switch off ST1 (Forward rotation start) and ST2 (Reverse rotation start).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

4-12
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4.3.2 Stop

Turn off SON (Servo-on) after the servo motor has stopped, and then switch the power off.
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

Switch of SON (Servo-on).

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

Alarm occurrence

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

EM2 (Forced stop 2) off

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.

STO (STO1, STO2) off

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

LSP (Forward rotation stroke end) of LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

Simultaneous on or off of ST1 (Forward
rotation start) and ST2 (Reverse rotation
start)

The servo motor is decelerated 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.

4-13
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4.3.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.3.1 for the power on and off methods of the servo amplifier.

Test operation of the servo motor | |n this 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 correctly rotates at the slowest

speed. Refer to section 4.5.9 for the test operation mode.

Test operation of the servo motor | In this step, confirm that the servo motor correctly rotates at the slowest
alone by commands speed under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When VC (Analog speed command) is input from the controller and ST1
(Forward rotation start) or ST2 (Reverse rotation start) is switched on, the
servo motor starts rotating. 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 In this step, connect the servo motor with the machine and confirm that the
motor and machine connected machine operates normally under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When VC (Analog speed command) is input from the controller and ST1
(Forward rotation start) or ST2 (Reverse rotation start) is switched on, the
servo motor starts rotating. 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. In the status
display, check for any problems of the servo motor speed, load ratio, etc.

4) Then, check automatic operation with the program of the controller.

4-14
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4.3.4 Parameter setting

POINT

@ The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC22]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

When using this servo in the speed control mode, change [Pr. PA01] setting to select the speed control
mode. In the speed control mode, the servo can be used by merely changing the basic setting parameters
([Pr. PA _ 1) and extension setting parameters ([Pr. PC _ _]) mainly.

As necessary, set other parameters.

4.3.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4.3.6 Trouble at start-up

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

POINT

@ Using the optional MR Configurator2, you can refer to reason for rotation failure,
etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron  The 5-digit, Not improved even if CN1, CN2, | 1. Power supply voltage fault
7-segment LED is and CN3 connectors are 2. The servo amplifier is
not lit. disconnected. malfunctioning.
* The 5-digit, Improved when CN1 connector is | Power supply of CN1 cabling is
7-segment LED disconnected. shorted.
blinks.

Improved when CN2 connector is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is malfunctioning.

Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.

Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Note)

4-15
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moment causes the
servo motor shaft to
oscillate side to side.

with safety, repeat acceleration
and deceleration three times or
more to complete auto tuning.

No. | Start-up sequence Fault Investigation Possible cause Reference

2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Servo-on). (Note)

Servo motor shaft is 1. Check the display to see if the | 1. SON (Servo-on) is not input. Section
not servo-locked. servo amplifier is ready to (wiring mistake) 457
(Servo motor shaft is operate. 2. 24 V DC power is not supplied
free.) 2. Check the external 1/O signal to DICOM.

indication (section 4.5.7) to

see if SON (Servo-on) is on.

3 | Switch on ST1 Servo motor does not | Call the status display (section Analog speed command is 0 V. Section
(Forward rotation | rotate. 4.5.3) and check the input 453
start) or ST2 voltage of VC (Analog speed
(Reverse rotation command).
start). Call the external 1/O signal LSP, LSN, ST1, and ST2 are off. Section

display (section 4.5.7) and check 457
the on/off status of the input

signal.

Check the internal speed Set value is 0. Section
commands 1 to 7 ([Pr. PC05] to 5.2.3
[Pr. PC11]).

Check the forward rotation Torque limit level is too low as Section
torque limit ([Pr. PA11]) and the | compared to the load torque. 5.2.1
reverse rotation torque limit ([Pr.

PA12]).

When TLA (Analog torque limit) | Torque limit level is too low as Section
is usable, check the input voltage | compared to the load torque. 453
on the status display.

4 | Gain adjustment Rotation ripples (speed | Make gain adjustment in the Gain adjustment fault Chapter 6

fluctuations) are large | following procedure.
at low speed. 1. Increase the auto tuning
response level.
2. Repeat acceleration and
deceleration three times or
more to complete auto tuning.
Large load inertia If the servo motor may be run Gain adjustment fault Chapter 6

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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4.4 Startup in torque control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the torque

control mode.

4.4.1 Power on and off procedures

(1) Power-on

Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).

2) Make sure that RS1 (Forward rotation selection) and RS2 (Reverse rotation selection) are off.

3) Switch on the main circuit power supply and control circuit power supply.
Data is displayed in 2 s after "U" (Analog torque command) is displayed.

(2) Power-off

1) Switch off RS1 (Forward rotation selection) or RS2 (Reverse rotation selection).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

4.4.2 Stop

Turn off SON (Servo-on) after the servo motor has stopped, and then switch the power off.
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

Switch off SON (Servo-on).

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

Alarm occurrence

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

EM2 (Forced stop 2) off

This stops the servo motor with the dynamic brake. [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.

STO (STO1, STO2) off

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

Simultaneous on or off of RS1 (Forward
rotation selection) and RS2 (Reverse rotation
selection)

The servo motor coasts.

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.

4- 17
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4.4.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.4.1 for the power on and off methods of the servo amplifier.

Test operation of the servo motor | |n this 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 correctly rotates at the slowest

speed. Refer to section 4.5.9 for the test operation mode.

Test operation of the servo In this step, confirm that the servo motor correctly rotates at the slowest
motor alone by commands speed under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on SON (Servo-on). When the servo amplifier is put in a servo-on
status, RD (Ready) switches on.

2) When TC (Analog speed command) is input from the controller and RS1
(Forward rotation start) or RS2 (Reverse rotation start) is switched on,
the servo motor starts rotating. Give a low torque 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 In this step, connect the servo motor with the machine and confirm that the
motor and machine connected .

machine operates normally under the commands from the controller.

Make sure that the servo motor rotates in the following procedure.

1) Switch on SON (Servo-on). When the servo amplifier is put in a servo-on
status, RD (Ready) switches on.

2) When TC (Analog speed command) is input from the controller and RS1
(Forward rotation start) or RS2 (Reverse rotation start) is switched on,
the servo motor starts rotating. Give a low torque 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. In the status
display, check for any problems of the servo motor speed, load ratio, etc.

3) Then, check automatic operation with the program of the controller.

4- 18
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4.4 .4 Parameter setting

POINT

@ The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC22]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

When using this servo in the torque control mode, change [Pr. PA01] setting to select the torque control
mode. In the torque control mode, the servo can be used by merely changing the basic setting parameters
([Pr. PA _ 1) and extension setting parameters ([Pr. PC _ ) mainly.

As necessary, set other parameters.

4.4.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4-19
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4.4.6 Trouble at start-up

/N\CAUTION

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

movement.

The following faults may occur at start-up.

POINT

etc.

@®Using the optional MR Configurator2, you can refer to reason for rotation failure,

If any of such faults occurs,

take the corresponding action.

reverse rotation torque limit ([Pr.
PA12]).

No. | Start-up sequence Fault Investigation Possible cause Reference

1 | Power on - The 5-digit, Not improved even if CN1, CN2, | 1. Power supply voltage fault

7-segment LED is and CN3 connectors are 2. The servo amplifier is

not lit. disconnected. malfunctioning.

* The 5-digit, Improved when CN1 connector is | Power supply of CN1 cabling is

7-segment LED disconnected. shorted.

blinks. Improved when CN2 connector is | 1. Power supply of encoder
disconnected. cabling is shorted.

2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Note)
2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Servo-on). (Note)
(Servo motor shaft is Call the external I/O signal 1. SON (Servo-on) is not input. Section
free.) display (section 4.5.7) and check (wiring mistake) 457
the on/off status of the input 2. 24V DC power is not supplied
signal. to DICOM.

3 | Switch on RS1 Servo motor does not | Call the status display (section Analog torque command is 0 V. Section
(Forward rotation | rotate. 4.5.3) and check the input 453
start) or RS2 voltage of TC (Analog torque
(Reverse rotation command).
start). Call the external I/O signal RS1 and RS2 are off. Section

display (section 4.5.7) and check 457
the on/off status of the input

signal.

Check the internal speed limit 1 Set value is 0. Section
to 7 ([Pr. PCO05] to [Pr. PC11]). 5.2.3
Check the analog torque Torque command level is too low Section
command maximum output ([Pr. | as compared to the load torque. 523
PC13]) value.

Check the forward rotation Set value is 0. Section
torque limit ([Pr. PA11]) and the 5.21

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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4.5 Display and operation sections
4.5.1 Summary

The MR-J4-_A_(-RJ) servo amplifier has the display section (5-digit, 7-segment LED) and operation section
(4 pushbuttons) for servo amplifier status display, alarm display, parameter setting, etc. Also, press the
"MODE" and "SET" buttons at the same time for 3 s or more to switch to the one-touch tuning mode.

The operation section and display data are described below.

5-digit, 7-segment LED Displays data.

ool |
lee==ml T/ ™

ROl | HEE

20

H%UT = 5
0\
E L e
- [ cl
Decimal LED Displays the decimal points, alarm presence/absence, etc.
MODE Displ de ch C 200 . :
Isplay mode change q ( '- -' -' Lit to indicate the decimal point.

Low/High switching — o -

Push this button together L Decimal

with the "SET" button for ( 00 ( o )

3 t itch t - e Ta» Lit to indicate a negative when "-"

§ or more to switch to « ) { ( (negative) cannot be displayed.
. . AR ¢+ AR

the one-touch tuning

mode.
uP Display/data scrolling C O ( _ o
DOWN Display/data scrolling q l): :' -‘ Blinks to indicate alarm occurrence.
SET Display/data determination ‘

Data clear

Push this button together ¢ .‘ .‘ ..‘ Blinks to indicate the test operation

with the "MODE" button « O U ( mode

for 3 s or more to switch to

the one-touch tuning

mode.
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4.5.2 Display flowchart

Press the "MODE" button once to shift to the next display mode. Refer to section 4.5.3 and later for the
description of the corresponding display mode.
To refer to and set the gain/filter parameters, extension setting parameters and 1/O setting parameters,
enable them with [Pr. PA19 Parameter writing inhibit].

Display mode transition Initial screen Function Reference
Servo status display. Section
|' "C" appears at power-on. 453
Status display ' (Note)
AR
One-touch tuning Section 6.2
v ." ) ( \ut Select this when performing the one-touch
One-touch tuning ) '-| ) () '-| tuning.
AR AR
Sequence display, external signal display, Section
output signal (DO) forced output, test 454
( )~ | | operation, software version display, VC
Diagnosis '- '-' - '-' '- automatic offset, servo motor series ID
- - display, servo motor type ID display, servo
motor encoder ID display, drive recorder
enabled/disabled display.
Current alarm display, alarm history display, Section
Alarms .-‘ ) - - - parameter error number display. 455
D R ,
Display and setting of basic setting Section
Basic setting ." ." ." ‘ parameters. 456
parameters “—— J—
(® Button ) ) L‘ {
MODE
1 v Display and setting of gain/filter parameters.
Gainffilter ." ) (
parameters -— -—
) O U
v Display and setting of extension setting
Extension setting ." .' ." ‘ parameters.
parameters —
) I U
Display and setting of I/O setting parameters.
( I/O setting ) \mf uf
parameters .—' —' ) ‘ '
) U MU
Display and setting of extension setting 2
Extension setting 2 ." i ( parameters.
parameters — -—
) It
Display and setting of extension setting 3
Extension setting 3 ." .' ." ‘ parameters.
parameters -— —
) I
Display and setting of linear/DD motor setting
Linear/DD motor ol " ( parameters.
setting parameter .-‘ ) ) ‘ ‘
; ) I U

Note. When the axis name is set to the servo amplifier with MR Configurator2, the axis name is displayed and the servo status is then
displayed.
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4.5.3 Status display mode

The servo status during operation is shown on the 5-digit, 7-segment LED display. Press the "UP" or
"DOWN?" button to change display data as desired. When the required data is selected, the corresponding
symbol is displayed. Press the "SET" button to display that data. At only power-on, however, data appears
after the symbol of the status display selected in [Pr. PC36] has been shown for 2 s.

(1) Display transition
After selecting the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button
changes the display as shown below.

(a) Standard control mode/DD motor control mode

Unit total power consumption 2

(increment of 100 kWh)
4 l T A
1 | |
\_4 : \_4 -
) Cumulative feedback | ) .-‘ -' Within one-revolution position
L pulses ! L =\ L (1000 pulses unit)
|
! ' | H !
| \_4
Servo motor speed/ ! . .
'- Linear servo motor speed ! ) -| ABS counter
: AR AR
! ' | ! !
N Droop pulses } N Load to motor inertia ratio
! v ; ! !
\_/ | \_/
.-‘ Cumulative command ! .-' - Bus voltage
) pulses | ) b 9
|
! ' | 1 !
c d pul Y
- frgmjgﬁgy pulse ! — — Internal temperature of encoder
) | ) )
7 1 ! * !
‘ | ‘
.' Analog speed command ﬁ ! .' .-
voltage N
'- Analog speed limit O ! -| ) Settling time
voltage up -
! ! ® ! !
) ‘ Analog torque limit voltage DOYVN |'
' Analog torque command | '- '- Oscillation detection frequency
-' voltage ! ‘|
! ' | ! y
) T
' Regenerative load ratio ! — Number of tough drives
S A
|
! ! | ! !
‘ Effective load rati | .'-' .' ( Unit power consumption 1
' { ective load ratio | ) ) | (increment of 1 W)
AR | _—
| ! | ! I
. Unit power consumption 2
'-' Peak load ratio : '- ' '- (increment of 1 kW)
¢\ | - —_—
) | 7
! ! | ‘ !
\ I Unit total i
power consumption 1
' Instantaneous torque : ' '- ' ' (increment of 1 Wh)
| AR
! ! | ! !
Nd ! N N/ N -
) .-‘ ‘ Within one-revolution : ) ._' ) _' Unit total power consumption 2
osition (1 pulse unit ! increment o
' { | p (1p ) ' ' ' ' ( t of 100 kWh)
¢ N - : -_— —_—
| ! !
|
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(b) Fully closed loop control mode

Load-side encoder information 2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (Note)
] L |
| N d |
! ) Cumulative feedback !
| ' pulses ‘
| a-— |
| x T |
| | | |
| | | |
1 1 l 1
| | | |
| 1 A 4 |
|
I .' ." .' " Unit total power :
: -— -— consumption 2 I

i |
| ' ' L " (increment of 100 kWh) !
| i |
N4 N
.- . Load-side encoder cumulative
' ' feedback pulses
A
*
‘ v
i
'- '- Load-side encoder droop pulses
A

(1 pulse unit)

'

. ' ‘ Load-side encoder information 1
{
'

Load-side encoder information 1
(100000 pulses unit)

-— Load-side encoder information 2

v

Cumulative feedback pulses

Note. The displays in the frames are the standard control modes in one cycle with some
displays omitted.
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(c) Linear servo motor control mode

Electrical angle high

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (Note)
] L |
| N d |
! ) Cumulative feedback !
| ' pulses |
| - |
| 7 Y T |
| | | |
| | | |
1 1 l 1
| | | |
| L A 4 |
! -—" -, e e !

Unit total
A consumption 2. |
Y (increment of 100 kWh) '
| |
,,,,,, ‘,,,,,,,,,,i,,,,,,,,,,,,,,,,,,,J
N d N
:- : .-' ' Z-phase counter low
. U
! '
N N -
:- : .-' '-' Z-phase counter high
AR " g N
! :
N N
.- ) .-' ' Electrical angle low
e M U
! i
- N -
:— ) .—' '—' Electrical angle high
4

Cumulative feedback pulses

Note. The displays in the frames are the standard control modes in one cycle with some
displays omitted.
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(2) Display examples

The following table shows the display examples.

Item

State

Displayed data

Servo amplifier display

Servo motor speed

Forward rotation at 2500
r/min

Reverse rotation at 3000
r/min

Reverse rotation is indicated by "- ".

Load to motor inertia ratio

7.00 times

ABS counter

11252 rev

-12566 rev

(=
U L
N

N
Ly
=

Negative value is indicated by the lit decimal
points in the upper four digits.
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(3) Status display list

The following table lists the servo statuses that may be shown. Refer to app. 7.3 for the measurement

point.
Status display Symbol Unit Description
Feedback pulses from the servo motor encoder are counted and displayed.
The values in excess of £99999 can be counted. However, the counter shows
Cumulative feedback pulses c pulse ?nly thg lower five digits of the actual value since the servo amplifier display is
ive digits.
Press the "SET" button to reset the display value to zero.
The value of minus is indicated by the lit decimal points in the upper four digits.
S.ervo motor speed/ . t/min The servo motor speed or Linear servo motor speed is displayed.
Linear servo motor speed It is displayed rounding off 0.1 r/min (0.1 mm/s) unit.
The number of droop pulses in the deviation counter is displayed.
The decimal points in the upper four digits are lit for reverse rotation pulses.
Droop pulses E pulse The values in excess pf +99999 can be coun?ed. However, the cggnter show.s
only the lower five digits of the actual value since the servo amplifier display is
five digits.
The number of pulses displayed is in the encoder pulse unit.
Position command input pulses are counted and displayed.
As the value displayed is not yet multiplied by the electronic gear (CMX/CDV), it
may not match the indication of the cumulative feedback pulses.
The values in excess of £99999 can be counted. However, the counter shows
Cumulative command pulses P pulse only the lower five digits of the actual value since the servo amplifier display is
five digits.
Press the "SET" button to reset the display value to zero.
When the servo motor is rotating in the reverse direction, the decimal points in
the upper four digits are lit.
The frequency of position command input pulses is counted and displayed.
Command pulse frequency n kpulse/s The value displayed is not multiplied by the electronic gear (CMX/CDV).
1) Torque control mode
CCTI?;Z% speed command F v Input voltage of VLA (Analog speed limit) voltage is displayed.
Analog speed limit voltage 2) Speed control mode
Input voltage of VC (Analog speed command) voltage is displayed
1) Position control mode and speed control mode
c(;?;;i torque command U v Voltage of TLA (Analog torque limit) voltage is displayed.
Analog torque limit voltage 2) Torque control mode
g torq g -
Voltage of TC (Analog torque command) voltage is displayed.
Regenerative load ratio L o i'lr']hoeALratio of regenerative power to permissible regenerative power is displayed
The continuous effective load current is displayed.
Effective load ratio J % The effective value in the past 15 s is displayed relative to the rated current of
100%.
The maximum occurrence torque is displayed.
Peak load ratio b % The highest value in the past 15 s is displayed relative to the rated current of
100%.
The instantaneous occurrence torque is displayed.
Instantaneous torque T % The value of torque being occurred is displayed in real time considering a rated
torque as 100%.
Position within one revolution is displayed in encoder pulses.

- . I The values in excess of £99999 can be counted. However, the counter shows
Within one-revolution position ) - . e .
(1 pulse unit) Cy1 pulse qnly thg lower five digits of the actual value since the servo amplifier display is

five digits.

When the servo motor rotates in the CCW direction, the value is added.
Within one-revolution position 1000 The within one-revolution position is displayed in 1000 pulse increments of the
(1000 pulses unit) Cy2 pulses encoder.

When the servo motor rotates in the CCW direction, the value is added.

The travel distance from the home position is displayed as multi-revolution
ABS counter LS rev counter value of the absolution position encoder in the absolution position

detection system.
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Status display Symbol Unit Description
Load to motor inertia ratio dc Multiplier The estlmatgd ratio of the load inertia moment to the servo motor shaft inertia
moment is displayed.
Bus voltage Pn \% The voltage of main circuit converter (between P+ and N-) is displayed.
Ienr;tscr)rgzrtemperature of ETh °C Inside temperature of encoder detected by the encoder is displayed.
Settling time ST ms Settling time is displayed. When it exceeds 1000 ms, "1000" will be displayed.
Oscillation detection oF Hz Frequency at the time of oscillation detection is displayed.
frequency
Number of tough operations Td times The number of tough drive functions activated is displayed.
Unit power consumption is displayed by increment of 1 W. Positive value indicate
Unit power consumption 1 PCA W power running, and negative value indicate regeneration. The values in excess of
(increment of 1 W) +99999 can be counted. However, the counter shows only the lower five digits of
the actual value since the servo amplifier display is five digits.
Unit power consumption 2 Unit power consumption is displayed by increment of 1 kW. Positive value
- PC2 kw - . . - .
(increment of 1 kW) indicate power running, and negative value indicate regeneration.
Unit total power consumption is displayed by increment of 1 Wh. Positive value is
Unit total power consumotion cumulated during power running and negative value during regeneration. The
) P P TPC1 Wh values in excess of £99999 can be counted. However, the counter shows only
1 (increment of 1 Wh) . o . A .
the lower five digits of the actual value since the servo amplifier display is five
digits.
Unit total power consumption Unit total power consumption is displayed by increment of 100 kWh. Positive
) TPC2 | 100 Wh . . . . . .
2 (increment of 100 kWh) value is cumulated during power running and negative value during regeneration.
Feedback pulses from the load-side encoder are counted and displayed.
The values in excess of £99999 can be counted. However, the counter shows
Load-side encoder only the lower five digits of the actual value since the servo amplifier display is
. FC pulse ) L
Cumulative feedback pulses five digits.
Press the "SET" button to reset the display value to zero.
The value of minus is indicated by the lit decimal points in the upper four digits.
Droop pulses of the deviation counter between a load-side encoder and a
. command are displayed. When the count exceeds +99999, it starts from 0.
Load-side encoder . L . . S -
Droob pulses FE pulse Negative value is indicated by the lit decimal points in the upper four digits.
PP The display shows the average droop pulses of 128 samplings at the rate of 444
[Ws]-
The Z-phase counter of a load-side encoder is displayed in the encoder pulse
Load-side encoder unit
. ) For an incremental linear encoder, the Z-phase counter is displayed. The value is
information 1 FCY1 pulse "
. counted up from 0 based on the home position (reference mark). For an absolute
(1 pulse unit) e e
position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
The Z-phase counter of a load-side encoder is displayed by increments of
Load-side encoder 100000 pulses.
. ) 100000 [ For an incremental linear encoder, the Z-phase counter is displayed. The value is
information 1 FCY2 "
. pulses counted up from 0 based on the home position (reference mark). For an absolute
(100000 pulses unit) L e
position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
When an incremental linear encoder is used as the load-side encoder, the
display shows 0.
Load-side encoder When an absolute position linear encoder is used as the load-side encoder, the
. ) FL5 rev .
information 2 display shows 0.
When a rotary encoder is used as the load-side encoder, the display shows the
value of the multi-revolution counter.
The Z-phase counter is displayed in the encoder pulse unit.
For an incremental linear encoder, the Z-phase counter is displayed. The value is
Z-phase counter low FCY1 pulse counted up from 0 based on the home position (reference mark). For an absolute
position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
The Z-phase counter is displayed by increments of 100000 pulses.
100000 For an incremental linear encoder, the Z-phase counter is displayed. The value is
Z-phase counter high FCY2 pulses counted up from 0 based on the home position (reference mark). For an absolute

position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
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Status display Symbol Unit Description
Electrical angle low ECY1 pulse The servo motor electrical angle is displayed.
Electrical angle high ECY2 1p%?2££ The servo motor electrical angle is displayed by increments of 100000 pulses.

(4) Changing the status display screen
The status display item of the servo amplifier display shown at power-on can be changed by changing
[Pr. PC36] settings. The item displayed in the initial status changes with the control mode as follows.

Control mode Status display
Position Cumulative feedback pulses
Position/speed Cumulative feedback pulses/servo motor speed
Speed Servo motor speed
Speed/torque Servo motor speed/analog torque command voltage
Torque Analog torque command voltage
Torque/position Analog torque command voltage/cumulative feedback
pulses
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4.5.4 Diagnostic mode

Name

Display

Description

Sequence

Not ready
Indicates that the servo amplifier is being
initialized or an alarm has occurred.

Ready

Indicates that the servo was switched on after
completion of initialization and the servo
amplifier is ready to operate.

Drive recorder enabled/disabled display

Drive recorder enabled

When an alarm occurs in the status, the drive
recorder will operate and write the status of
occurrence.

Drive recorder enabled

The drive recorder will not operate on the

following conditions.

1. You are using the graph function of MR
Configurator2.

2. You are using the machine analyzer
function.

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

External I/0O signal display

Refer to section 4.5.7.

This Indicates the on/off status of external /0O
signal.

The upper segments correspond to the input

signals and the lower segments to the output
signals.

This allows digital output signal to be
switched on/off forcibly.

Output signal (DO) forced output ' l ' l ' l For details, refer to section 4.5.8.
— g\
[ — JOG operation can be performed when there
oG ) . . ' is no command from an external controller.
J operation ' l l For details, refer to section 4.5.9 (2).
g% _
Positioning operation can be performed when
-— - -~ there is no command from an external
Positioni i . . ' controller.
osttioning operation ' l ' MR Configurator?2 is required to perform
- = a— positioning operation.
For details, refer to section 4.5.9 (3).
Without connecting the servo motor, output
. . ' signals or status display monitoring can be
Motor-less operation -— e — provided in response to the input device as if
' l l the servo motor is actually running.
Test operation - = — : .
For details, refer to section 4.5.9 (4).
mode - —
Merely connecting the servo amplifier allows
-— - the resonance point of the mechanical system
Machine analyzer . . . ' to be measured.
operation ' l l MR Configurator2 is required to perform
— machine analyzer operation.
Refer to section 11.7 for details.
.- .- .- This is for manufacturer.
For manufacturer '- -l -l
——— _— _—
.- .- .- This is for manufacturer.
For manufacturer — e —
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Name Display Description

e — Indicates the version of the software.
()

Software version — Lower -—

Indicates the system number of the software.

Software version - Upper

If offset voltages in the analog circuits inside

and outside the servo amplifier cause the

servo motor to rotate slowly at VC (Analog

speed command) or VLA (Analog speed limit)

of 0V, this function automatically makes zero-

adjustment of offset voltages.

When using this function, enable the function

. ' ' .-' in the following procedure. When it is

Automatic VC offset -— enabled, [Pr. PC37] value changes to the

automatically adjusted offset voltage.

1) Push "SET" once.

2) Set the number in the first digit to 1 with
"UP".

3) Push "SET".

This function cannot be used if the input

voltage of VC or VLA is - +0.4 V or less, or +

0.4 V or more. (Note)

Push the "SET" button to show the series ID
of the servo motor currently connected.

For indication details, refer to the Servo Motor
Instruction Manual (Vol. 3).

Servo motor series ID —

Push the "SET" button to show the type ID of
the servo motor currently connected.

For indication details, refer to the Servo Motor
Instruction Manual (Vol. 3).

Servo motor type 1D ——

Push the "SET" button to show the encoder
ID of the servo motor currently connected.
For indication details, refer to the Servo Motor
Instruction Manual (Vol. 3).

Servo motor encoder ID —

This is for manufacturer.

For manufacturer —

This is for manufacturer.

For manufacturer J—

Note. Even if Automatic VC offset is performed and 0 V is input, the servo motor may not completely stop due to an internal error. To
completely stop the servo motor, switch off ST1 or ST2.
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4.5.5 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower 3 digits on the display
indicate the alarm number that has occurred or the parameter number in error.

Name

Display

Description

Current alarm

Indicates no occurrence of an alarm.

Indicates the occurrence of [AL. 33.1 Main

.-' . -' -' ' circuit voltage error].

I = "r “g-| | Blinks at alarm occurrence.

-—" -, - - Indicates that the last alarm is [AL. 50.1
.-' . ' .- . ' ' Thermal overload error 1 during operation].
L O O T

— e — Indicates the second last alarm is [AL. 33.1
. ' ' ' ' ' Main circuit voltage error].

N - -

) U U

-—, - — Indicates the third last alarm is [AL. 10.1
.-' -' ' . ' ' Voltage drop in the control circuit power].

) U L

Indicates that there is no tenth alarm in the
past.

Alarm history -_— @ — e - -
b1 1
e — Indicates that there is no eleventh alarm in
. ' . ' the past.
N N -— - -—
) L) L
C— Indicates that there is no twelfth alarm in the
. ' . past.
N N -— - -
) UL
[} [}
I I
I I
e — Indicates that there is no sixteenth alarm in
. ' . the past.
N N -— - -
) 1)
p— This indicates no occurrence of [AL. 37
. Parameter error].
N - -
—
Parameter error No. C— e ~ The data content error of [Pr. PA12 Reverse
. . ' ' ' rotation torque limit].
N _— N
e B
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Functions at occurrence of an alarm
(1) Any mode screen displays the current alarm.

(2) Even during alarm occurrence, the other screen can be viewed by pressing the button in the operation
area. At this time, the decimal point in the fourth digit remains blinking.

(3) For any alarm, remove its cause and clear it in any of the following methods. (Refer to chapter 8 for the
alarms that can be cleared.)
(a) Switch power off, then on.
(b) Push the "SET" button on the current alarm screen.

(c) Turn on RES (Reset).
(4) Use [Pr. PC18] to clear the alarm history.
(5) Push "UP" or "DOWN" to move to the next history.

4.5.6 Parameter mode

(1) Parameter mode transition
After selecting the corresponding parameter mode with the "MODE" button, pushing the "UP" or
"DOWN?" button changes the display as shown below.

To status display mode ®
MODE
From an alarm Basic setting Gainffilter Extension setting 1/0 setting Extension setting 2 Extension setting 3 Linear/DD motor
mode parameters parameters parameters parameters parameters parameters setting parameter
IE; IT; s IT; IT; [
‘I:I 1200 |‘ ‘I:I _ |‘ ‘I:I e ‘I:I T ‘I:I 127 |‘ ‘I:I el |‘ ‘I:I o |‘
i [ i 120l i i _ il 1 i 2l ] 12 1 ] [ i [
[Pr. PAO1] [Pr. PBO1] [Pr. PCO1] [Pr. PDO1] [Pr. PEO1] [Pr. PFO1] [Pr. PLO1]
‘I_I S ‘I:I _ :I‘ ‘I:I ] :I‘ ‘I:I 1 ‘I:I — :I‘ ‘I:I — ‘I:I ] :I‘
i TH_nZ i Zn_n= i _1_nZ i ZH_n= i [ ) i T _nz i _ 1z
[Pr. PAOZ] Pr. PB02] Pr. PC0Z] Pr. PDOZ] [Pr. PE0Z] [Pr. PFOZ] (Pr_PLOZ]
| | | | | | | i
i i i i i i i ®
| | | | | | | uP
I I I I I I I
| | | | | | | ®
I I I I I I I
| | | | | i |
I I I I I I I @
I I I I I I I
) ) ) ) ) ) )
‘I:I 121 2 |‘ ‘I:I _ 1z :I‘ ‘I:I ] ‘I T it ‘I:I [l :I‘ ‘I:I 12— ‘I:I T
i [ i [ ] i I 1D i [ ] 2120 ] [ i [
[Pr. PA31] [Pr. PB63] [Pr. PC79] [Pr. PD47] [Pr. PE63] [Pr. PF47] [Pr. PL4T7]
‘I_I =1 1o ‘I:I - |_|‘ ‘I:I =T ‘I:I 1 |_||:|‘ ‘I:I — - |_|‘ =] T
i [t i 12021 T i [ i 1212 ] 1IZi21 i [ i [
[Pr. PA32] [Pr. PB64] [Pr. PC80] [Pr. PD48] [Pr. PE64] [Pr. PF48] [Pr. PL48]
it 1
|
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(2) Operation example
(a) Parameters of 5 or less digits

The following example shows the operation procedure performed after power-on to change the
control mode to the speed control mode with [Pr. PAO1 Operation mode]. Press "MODE" to switch to

the basic setting parameter screen.

o O
) R
(B
L R R
L e o
LR R e

...... The parameter number is displayed.
Press "UP" or "DOWN" to change the number.

Press "SET" twice.

= I The set value of the specified parameter number blinks.

Press "UP" twice.

H During blinking, the set value can be changed.

Use "UP" or "DOWN".
(_ _ _ 2: Speed control mode)

Press "SET" to enter.

To shift to the next parameter, press the "UP" or "DOWN" button.
When changing the [Pr. PA01] setting, change its set value, then switch power off once and switch it

on again to enable the new value.

(b) Parameters of 6 or more digits

The following example gives the operation procedure to change the electronic gear numerator to

"123456" with [Pr. PAO6 Electronic gear numerator].

Press "MODE" to switch to the basic setting parameter screen.
Press "UP" or "DOWN" to select [Pr. PA06].

Press "SET" once.

2

Setting of upper 1 digit

{L Setting of lower 4 digits
Press "MODE" once.
- {
Press "SET" once. @
| ...... The display blinks. ..... '
e L
Change the setting with the
"UP" or "DOWN" button.
S = I = g
:-::-::-::-:
ot UL
Press "SET" once. @
- S SN
. (g
...... Enter the setting. - - - '-
-l Ut

Press "MODE" once.

1
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4.5.7 External I/O signal display

POINT

@®The I/O signal settings can be changed using the I/O setting parameters [Pr.
PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47].

The on/off states of the digital 1/0 signals connected to the servo amplifier can be confirmed.

(1) Operation
Call the display screen shown after power-on. Using the "MODE" button, show the diagnostic screen.

@ Press "UP" twice.

u
a(
|
|
|

------ External 1/0 signal display screen

I

I
I
Il
I
I

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CN1-10 (Note 1)/ CN1-35 (Note 1)/
CN1-37 (Note 2)  CN1-38 (Note 2)

CN1-42 | CN1-45 CN1-18 | CN1-17 CN1-16 CN1-41 CN1-19 CN1-15 CN1-44 CN1-43

S

Always lit

S TR AT AT T

CN1-14  CN1-13 CN1-33 CN1-48 CN1-22 CN1-25 CN1-23 CN1-24 CN1-49
(Note 1)  (Note 1)

Light on: on
Light off: off

Note 1. This is used with MR-J4-_A_-RJ servo amplifiers with software version B3 or later.

2. This is available for MR-J4-_A_(-RJ) servo amplifiers manufactured in January 2015 or later with software
version B7 or later.

The LED segment corresponding to the pin is lit to indicate on, and is extinguished to indicate off.
The signals corresponding to the pins in the respective control modes are indicated below.



4. STARTUP

(a) Control modes and I/O signals

Signal (Note 2) Symbols of I/O signals in control modes
Connector| Pin No. | input/output Related parameter
(Note 1) I/O P P/S S SIT T T/P
10 | PP PP/- (Note 5) (Note 5) (Note 5) -IPP PD43/PD44 (Note 4)
13 O (Note 3) (Note 3) (Note 3) (Note 3) (Note 3) (Note 3) PD47 (Note 4)
14 O (Note 3) (Note 3) (Note 3) (Note 3) (Note 3) (Note 3) PD47 (Note 4)
15 | SON SON SON SON SON SON PD03/PD04
16 I -ISP2 SP2 SP2/SP2 SP2 SP2/- PDO05/PD06
17 I PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC PDO07/PD08
18 I TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL PDO09/PD10
19 | RES RES RES RES RES RES PD11/PD12
22 (e} INP INP/SA SA SA/- -/INP PD23
23 (¢} ZSP ZSP ZSP ZSP ZSP ZSP PD24
CN1 24 (e} INP INP/SA SA SA/- -/INP PD25
25 (e} TLC TLC TLC TLC/VLC VLC VLC/TLC PD26
33 (¢} OP OP OP OP OP OP
35 | NP NP/- (Note 5) (Note 5) (Note 5) -INP PD45/PD46 (Note 4)
(Nc::’tz 7 | PP2 PP2/- (Note 6) (Note 6) (Note 6) -/PP2 PD43/PD44 (Note 4)
(Nota ) | NP2 | NP2- | (Note6) | (Note6) | (Note6) | -INP2 |PD45/PD46 (Note 4)
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR PD13/PD14
42 | EM2 EM2 EM2 EM2 EM2 EM2
43 | LSP LSP LSP LSP/- -/LSP PD17/PD18
44 | LSN LSN LSN LSN/- -/LSN PD19/PD20
45 | LOP LOP LOP LOP LOP LOP PD21/PD22
48 (o] ALM ALM ALM ALM ALM ALM
49 (o] RD RD RD RD RD RD PD28

Note 1.

I: input signal, O: output signal

2. P: position control mode, S: speed control mode, T: torque control mode
P/S: position/speed control switching mode, S/T: speed/torque control switching mode, T/P: torque/position switching mode
3. Output devices are not assigned by default. Assign the output devices with [Pr. PD47] as necessary.
4. This is used with MR-J4-_A_-RJ servo amplifiers with software version B3 or later.
5. This is available as an input device of sink interface. Input devices are not assigned by default. Assign the input devices with
[Pr. PD43] to [Pr. PD46] as necessary. Supply + of 24 V DC to CN1-12 pin. Also, this is available with servo amplifiers with
software version B3 or later.
6. This is available as an input device of source interface. Input devices are not assigned by default. Assign the input devices
with [Pr. PD43] to [Pr. PD46] as necessary.
7. These pins are available for MR-J4-_A_(-RJ) servo amplifiers manufactured in January 2015 or later with software version B7

or later.

(b) Symbol and signal names

Symbol Application Symbol Application
SON Servo-on RES Reset
LSP Forward rotation stroke end EM2 Forced stop 2
LSN Reverse rotation stroke end LOP Control switching
CR Clear TLC Limiting torque
SP1 Speed selection 1 VLC Limiting speed
SP2 Speed selection 2 RD Ready
PC Proportion control ZSP Zero speed detection
ST1 Forward rotation start INP In-position
ST2 Reverse rotation start SA Speed reached
RS1 Forward rotation selection ALM Malfunction
RS2 Reverse rotation selection OoP Encoder Z-phase pulse (open collector)
TL External torque limit selection
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(3) Display data at initial values
(a) Position control mode

PC (CN1-17)
NP (CN1-35)/

NP2 (CN1-38) CR (CN1-41)
TL (CN1-18) i
LOP (GN145) RES (CN1-19)

SON (CN1-15)

PP (CN1-10)/
LSN (CN1-44)

PP2 (CN1-37)
EM2 (CN1-42)

il

LSP (CN1-43)
Input signal I |¢ D I¢ *IEI* *IEFF Light on: on
Output signals USH EU Sl* *ISF *lDFL Hght off. off
OP (CN1-33) RD (CN1-49)

INP (CN1-24)
ZSP (CN1-23)
TLC (CN1-25)

ALM (CN1-48)

INP (CN1-22)
(b) Speed control mode
SP2 (CN1-16) SP1 (CN1-41)
ST1 (CN1-17) RES (CN1-19)
ST2 (CN1-18) ——— SON (CN1-15)

LSN (CN1-44)

LSP (CN1-43)
it

LOP (CN1-45)
EM2 (CN1-42)

o

Input signal || j *Iil* *Iil* 1 Light on: on

Output signals USH EU *lgl* *lzl* *lgl‘L Light off: off
OP (CN1-33) RD (CN1-49)

ALM (CN1-48) SA (CN1-24)

ZSP (CN1-23)
TLC (CN1-25)
SA (CN1-22)

(c) Torque control mode

SP2 (CN1-16)
RS2 (CN1-17)

RS1 (CN1-18) SP1 (CN1-41)
LOP (CN1-45) RES (CN1-19)
EM2 (CN1-42) SON (CN1-15)
Input signal ?PI I l *I D H

o

=

— — Light on: on

*IS UDFL Light off: off
RD (CN1-49)

ZSP (CN1-23)
VLC (CN1-25)

L

Output signals

OP (CN1-33) Uiurlzu k

ALM (CN1-48)

4- 37
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4.5.8 Output signal (DO) forced output

POINT

@®When the servo system is used in a vertical lift application, turning on MBR
(Electromagnetic brake interlock) by the DO forced output after assigning it to
connector CN1 will release the electromagnetic brake, causing a drop. Take
drop preventive measures on the machine side.

Output signals can be switched on/off forcibly independently of the servo status. This function is used for
output signal wiring check, etc. This operation must be performed in the servo off state by turning off the
SON (Servo-on).

Operation
Call the display screen shown after power-on. Using the "MODE" button, show the diagnostic screen.

@ Press the "UP" button three times.

@ Press the "SET" button for 2 s or more.

Eﬂ Eﬂ D@ ] ...... Switch on/off the signal below the lit segment.

g g
D ﬂ D D ﬂ D ' | Always lit (The leftmost digit is always lit only for MR-J4-_A_

Q Q‘ -RJ servo amplifiers with software version B3 or later.)
FD QT ﬂ rD QW ﬂ QT ﬂ } ] ...... Indicates on/off of output signal. Definitions of
\ I \ I I \

on/off are the same as those for the external I/O

CN1 CN1 CN1 CN1 CN1CN1 CN1CN1  CN1 signals. (Light on: on, light off: off)
14 13 33 48 22 25 23 24 49
(Note)(Note)
@ Press the "MODE" button once.

\——

00 ()

LN

The lit LED moves to the upper LED of CN1-24.

LAV
Ju—

DQ
@ Press the "UP" button once.

PARRN

...... CN1-24 switches on.
' H (Between CN1-24 and DOCOM are connected.)

PARRN
D H
LAV
j—

\
P

Press the "DOWN" button once.

!

O o O _t
DQH DQH DQH DQH DQH. ...... CN1-24 switches off.
,_‘ Press the "SET" button for 2 s or more.

Note. This is used with MR-J4-_A_-RJ servo amplifiers with software version B3 or later.
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4.5.9 Test operation mode

@ The test operation mode is designed for checking servo operation. Do not use it

ACAUTlON for actual operation.

@If the servo motor operates unexpectedly, use EM2 (Forced stop 2) to stop it.

POINT

@ Test operation cannot be performed in the absolute position detection system.
To perform the test operation, select the incremental system in [Pr. PAO3].

@®MR Configurator2 is required to perform positioning operation.

@ Test operation cannot be performed if SON (Servo-on) is not turned off.

(1) Mode switching
Call the display screen shown after power-on. Select JOG operation or motor-less operation in the
following procedure. Using the "MODE" button, show the diagnostic screen.

( I'

N N - N N
I 1)

@ Press "UP" four times.
N S N N
Oz D«
) . ) (

@ Press "SET" for longer than 2 s.

N/

-‘ —-— . ' ' ------ When this screen appears,
L‘ u JOG operation can be performed.

t

Blinks in the test operation mode.
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(2) JOG operation

POINT

@®When performing JOG operation, turn on EM2, LSP and LSN. LSP and LSN can
be set to automatic on by setting [Pr. PDO1]to" _C "

JOG operation can be performed when there is no command from the controller.

(@)

Operation

The servo motor rotates while holding down the "UP" or the "DOWN" button. The servo motor stops
rotating by releasing the button. The operation condition can be changed using MR Configurator2.
The initial operation condition and setting range for operation are listed below.

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible
speed
AccgIeratlon/deceleratlon 1000 0 to 50000
time constant [ms]
The following table shows how to use the buttons.
Button Description

Press to start CCW rotation.

"yp"
Release to stop.

"DOWN" Press to start CW rotation.

Release to stop.

If the USB cable is disconnected during JOG operation using the MR Configurator2, the servo motor
decelerates to a stop.

Status display

Press the "MODE" button in the JOG operation-ready status to call the status display screen. When
the JOG operation is performed using the "UP" or "DOWN?" button, the servo status is displayed
during the JOG operation. Every time the "MODE" button is pushed, the next status display screen
appears. When one cycle of the screen display is complete, it returns to the jog operation-ready
status screen. Refer to section 4.5.3 for details of status display. Note that the status display screen
cannot be changed by the "UP" or "DOWN" button during the JOG operation.

Termination of JOG operation
To end the JOG operation, shut the power off once, or press the "MODE" button to switch to the next
screen, and then hold down the "SET" button for 2 s or longer.
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(3) Positioning operation

POINT

@®MR Configurator2 is required to perform positioning operation.
@ Turn on EM2 (forced stop 2) when performing positioning operation.

Positioning operation can be performed when there is no command from a controller.

(a) Operation

i (] Axis1 .
= EHakethe repeated operation valid
a) —Motor speed | 200 m| rimin
Repeat pattern | Fwd. rot. (CCW)-=Rev. rot. (CW) ]
(1-5200)
. [E5]
— = Accel/decel time constant 1000 ms
b) | & Dwelltime | 20 %=
(0-50000) T
c) __Move distance | 262184 [A]| pulse (0.1-50.0)
(Encoder pulse unit) L) Operation count | 1 %| times.

(0-214748354T) (1-9999)

d) —— — [ ]LSP, LSN auto ON
. |:| WMake the aging function valid
e) DZ—phase =signal movement
| —MWove distance unit selection =
f) — ] O Command pulse unit (Electronic gear valid) Operating status: I op
@ Encoder pulze unit (Electronic gear invalidy Operation count: 0 times
h)i* @Enrwardccw ‘ [ Eeversecw Wl stor M| Forced Stop
i) ——g 7 Il Pause
The SHIFT key can be used for forced stop.
) k)

a) Motor speed [r/min]

Enter the servo motor speed into the "Motor speed” input field.

b) Acceleration/deceleration time constant [ms]

Enter the acceleration/deceleration time constant into the "Accel./decel. time constant” input

field.

c) Travel distance [pulse]

Enter the travel distance into the "Travel distance" input field.

d) LSP/LSN are automatically turned on

When setting the external stroke signal to automatic on, click the check box to enable it. When
it is not selected, turn on LSP and LSN externally.

e) Move till Z-phase signal

Travel is made until the travel distance is reached and the first Z-phase signal in the travelling

direction turns on.
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f)

g)

Travel distance unit selection

Select with the option buttons whether the travel distance set in c) is in the command pulse
unit or in the encoder pulse unit.

When the command input pulse unit is selected, the value, which is the set travel distance
multiplied by the electronic gear, will be the command value. When the encoder pulse unit is
selected, the travel distance is not multiplied by the electronic gear.

Enable repeat operation
To perform repeat operation, click the check. The initial setting and setting range for the repeat
operation are listed below.

Item Initial setting Setting range
Fwd. rot. (CCW) to rev. rot. (CW)
Fwd. rot. (CCW) to fwd. rot. (CCW)
Repeat pattern Fwd. rot. (CCW) to rev. rot. (CW) Rev. rot. (CW) to fwd. rot. (CCW)
Rev. rot. (CW) to rev. rot. (CW)
Dwell time [s] 2.0 0.1t050.0
Number Qf operations 1 1 t0 9999
[times]

To perform continuous operation with the repeat pattern and dwell time settings, which are set
by referring to the above table, click the check box of "Make the aging function enabled".

h) Forward/reverse the servo motor

Click "Forward" to rotate the servo motor in the forward rotation direction.
Click "Reverse" to rotate the servo motor in the reverse rotation direction.

Pause the servo motor
Click "Pause" during servo motor rotation to temporarily stop the servo motor.
"Pause" is enabled during servo motor rotation.

Stop the servo motor
Click "Stop" during servo motor rotation to stop the servo motor.

Forced stop
Click "Forced stop" during servo motor rotation to make a sudden stop.
"Forced stop" is enabled during servo motor rotation.

Operation status
The operation status during the repeat operation, and the number of operations are displayed

m)Axis No.

Axis No. in operation is displayed.

n) Termination of positioning operation window

Click "X" to cancel the positioning operation mode and close the window.

(b) Status display
The status display can be monitored during positioning operation.
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(4)

Motor-less operation

Without connecting the servo motor, output signals or status display can be provided in response to the
input device as if the servo motor is actually running. This operation can be used to check the sequence
of a controller or the like.

(a) Start of motor-less operation
After setting" 1" in [Pr. PC60], cycle the power. After that, perform external operation as in
ordinary operation.

(b) Termination of motor-less operation
To terminate the motor-less operation, set [Pr. PC60]to " 0" and then turn the power off.

Program operation

Positioning operation can be performed in two or more operation patterns combined, without using a
controller. Use this operation with the forced stop reset. This operation may be used independently of
whether servo-on or servo-off and whether a controller is connected or not.

Exercise control on the program operation screen of MR Configurator2. For details, refer to Help of MR
Configurator2.

Operation Screen control
Start Click "Operation start".
Stop Click "Stop".

Forced stop Click "Forced stop".

Output signal (DO) forced output
Output signals can be switched on/off forcibly independently of the servo status. This function is used for
output signal wiring check, etc. Exercise control on the DO forced output screen of MR Configurator2.



4. STARTUP

MEMO




5. PARAMETERS

5. PARAMETERS

@®Never make a drastic adjustment or change to the parameter values as doing so
will make the operation unstable.
@®Do not change the parameter settings as described below. Doing so may cause
ACAUTlON an unexpected condition, such as failing to start up the servo amplifier.
* Changing the values of the parameters for manufacturer setting
* Setting a value out of the range
- Changing the fixed values in the digits of a parameter

POINT
@ The following parameters are not available with MR-J4-03A6(-RJ) servo
amplifiers.
* [Pr. PAO2 Regenerative option]
* [Pr. PA17 Servo motor series setting]
* [Pr. PA18 Servo motor type setting]
* [Pr. PA26 Function selection A-5]
* [Pr. PC44 Function selection C-9]
- [Pr. PC45 Function selection C-A]
* [Pr. PD47 Output device selection 7]
* [Pr. PEO3 Fully closed loop function selection 2]
* [Pr. PEO4 Fully closed loop control - Feedback pulse electronic gear 1 -
Numerator]
* [Pr. PEOS Fully closed loop control - Feedback pulse electronic gear 1 -
Denominator]
* [Pr. PEOG6 Fully closed loop control - Speed deviation error detection level]
* [Pr. PEOY Fully closed loop control - Position deviation error detection level]
- [Pr. PEOS8 Fully closed loop dual feedback filter]
* [Pr. PE10 Fully closed loop function selection 3]
* [Pr. PE34 Fully closed loop control - Feedback pulse electronic gear 2 -
Numerator]
* [Pr. PE35 Fully closed loop control - Feedback pulse electronic gear 2 -
Denominator]
* [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time]
* [Pr. PF34 RS-422 communication function selection 3]
@Linear servo motor/DD motor setting parameters ([Pr. PL_ _ ]) cannot be used
with MR-J4-03A6(-RJ) servo amplifiers.
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5.1 Parameter list

POINT

setting it.

Lin.: Linear servo motor use
DD: Direct drive motor use

standard (semi closed loop system).
P: Position control mode

S: Speed control mode
T: Torque control mode

error].

@ Abbreviations of operation modes indicate the followings.
Standard: Semi closed loop system use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor

@ The symbols in the control mode column mean as follows.

@To enable a parameter whose symbol is preceded by *, cycle the power after

For MR-J4-03A6(-RJ) servo amplifiers, the operation mode is available only in

@For servo amplifier with software version B3 or later, the parameter initial values
for the manufacturer setting are partially changed.
@ Setting an out of range value to each parameter will trigger [AL. 37 Parameter

5.1.1 Basic setting parameters ([Pr. PA_ _ 1)

Operation Control
mode mode
No. Symbol Name Lr;llt:‘a; Unit E =|zla

% LE Sla a|lm|+

n
PAO1 | *STY |Operation mode 1000h Ol0]0]0|0|0]|0
PA02 | *REG [Regenerative option 0000h O|0|0|0O|0O|0]|0O
PA03 | *ABS | Absolute position detection system 0000h Ololo|l0|0
PA04 [ *AOP1 | Function selection A-1 2000h O|0[0]0[0]0
PAO5 *FBP | Number of command input pulses per revolution 10000 O|lO0|O|l0O|0O
PAO6 CMX | Electronic gear numerator (command pulse multiplication 1 olo|o|0O]|0O

numerator)
PAO7 Cbv Electronic gear denominator (command pulse multiplication 1 O|lO0|O|l0O|0O
denominator)

PAO8 [ ATU | Auto tuning mode 0001h O|lO0[0]0[0]0
PA09 RSP | Auto tuning response 16 OlO|O[O|0O]|0O
PA10 INP In-position range 100 [pulse] 0l0]0]10]|0
PA11 TLP Forward rotation torque limit/positive direction thrust limit 100.0 [%] OlO|O0|0|0O|0O]|0O
PA12 TLN Reverse rotation torque limit/negative direction thrust limit 100.0 [%] O|O0|0O[0O|0O|0O]|0O
PA13 [ *PLSS | Command pulse input form 0100h O|O0|0O|0O]|0O
PA14 | *POL | Rotation direction selection/travel direction selection 0 O|0|0[0O]|0O
PA15 | *ENR |Encoder output pulses 4000 [pulse/rev] [O]O|O|O|O[0O]|O
PA16 | *ENR2 [ Encoder output pulses 2 1 C|lOo[0]0[0]|0]0O
PA17 | *MSR | Servo motor series setting 0000h 0 O|0|0O
PA18 | *MTY | Servo motor type setting 0000h e O|0|0O
PA19 *BLK Parameter writing inhibit 00AAh O|O0OlO|l0O|0|0O|0O
PA20 *TDS | Tough drive setting 0000h O(O|O]|O|0O|0O|0O
PA21 [ *AOP3 | Function selection A-3 0001h 0l0]0]0|0]|0O
PA22 *PCS | Position control composition selection 0000h ololo|lolO
PA23 DRAT | Drive recorder arbitrary alarm trigger setting 0000h O|lO|[0O|0O]|]0O|10]|0
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Operation Control
mode mode
No. Symbol Name Lr;llt:‘a; Unit E =|zla
E LE Sla o|lmw|+
n
PA24 | AOP4 | Function selection A-4 0000h O|O0[0]0[0]0
PA25 | OTHOV | One-touch tuning - Overshoot permissible level 0 [%] O|0|0O[0O|0O]|0
PA26 | *AOP5 | Function selection A-5 0000h O|0[0]0[0]0
PA27 For manufacturer setting 0000h
PA28 0000h
PA29 0000h
PA30 0000h
PA31 0000h
PA32 0000h
5.1.2 Gainffilter setting parameters ([Pr. PB_ _])
Operation Control
mode mode
No. | Symbol Name Initial Unit = .
value g Slclalalel~
slc|=|a
n
PBO1 FILT Adaptive tuning mode (adaptive filter Il) 0000h O(O[O]O|10O|10|0O
PB02 | VRFT | Vibration suppression control tuning mode (advanced 0000h Ol10|10(0|0
vibration suppression control I1)
PB03 PST Position command acceleration/deceleration time constant 0 [ms] ololo|lO|0O
(position smoothing)
PB04 | FFC [Feed forward gain 0 [%] O[0O]|0]0O]|0O
PBO5 For manufacturer setting 500
PB06 GD2 Load to motor inertia ratio/load to motor mass ratio 7.00 [Multiplier] |O|1O|O0[O|0O|0O
PBO7 PG1 Model loop gain 15.0 [rad/s] O|0|0|0[0O]|0
PB08 PG2 | Position loop gain 37.0 [rad/s] O|0|0]|0]|0O
PB09 | VG2 |Speed loop gain 823 [rad/s] O|0[0|0[0O]|0
PB10 VIC Speed integral compensation 33.7 [ms] O|O[O0]0O0]0O|0O
PB11 VDC Speed differential compensation 980 O|O|l0O|0]|0O]|0O
PB12 | OVA | Overshoot amount compensation 0 [%] olof0o]0O]|0
PB13 NH1 Machine resonance suppression filter 1 4500 [Hz] OlO[O|0O]|0O|10O]|0
PB14 | NHQ1 | Notch shape selection 1 0000h O|O|0O|l0O|0O|0O]|0
PB15 NH2 Machine resonance suppression filter 2 4500 [Hz] OlO0O|lO0O|lO|l0O|l0O]|0
PB16 | NHQ2 | Notch shape selection 2 0000h O[O[O]|O|0|0|0O
PB17 NHF Shaft resonance suppression filter 0000h OO0 ]O|0O|0O|0O
PB18 LPF Low-pass filter setting 3141 [rad/s] OlolO|0O|0|0O
PB19 | VRF11 | Vibration suppression control 1 - Vibration frequency 100.0 [Hz] Olo|lO|O|0O
PB20 | VRF12 | Vibration suppression control 1 - Resonance frequency 100.0 [Hz] O|0|0O|0O|0O
PB21 | VRF13 | Vibration suppression control 1 - Vibration frequency 0.00 ololo]lO|0O
damping
PB22 | VRF14 | Vibration suppression control 1 - Resonance frequency 0.00 Ol0|10(0|0O
damping
PB23 | VFBF |Low-pass filter selection 0000h OlO|O0|0|0O|0O]|0O
PB24 | *MVS | Slight vibration suppression control 0000h OlOo|Oo|l0o|0O
PB25 | *BOP1 | Function selection B-1 0000h O[O0 |0O|0]|0O
PB26 | *CDP | Gain switching function 0000h O[O0 |0O|0|0O
PB27 | CDL | Gain switching condition 10 [kpulse/s)) |O|O[O|O|O|O
[pulse)/
[r/min]
PB28 | CDT | Gain switching time constant 1 [ms] O[O|0|0|0O[0O
PB29 | GD2B |Load to motor inertia ratio/load to motor mass ratio after gain 7.00 [Multiplier] |O|1 O[O0 e}
switching




5. PARAMETERS

Operation Control
mode mode
No. | Symbol Name Initial Unit B
value Zl=|e
12|55 oo+
7]
PB30 | PG2B | Position loop gain after gain switching 0.0 [rad/s] O|lO0|O|l0O|0O
PB31 | VG2B | Speed loop gain after gain switching 0 [rad/s] O|lO0|O|l0O|0O|0
PB32 VICB [ Speed integral compensation after gain switching 0.0 [ms] O|lO0|0|l0O|0]|0
PB33 | VRF1B | Vibration suppression control 1 - Vibration frequency after 0.0 [Hz] ololo|lol0O
gain switching
PB34 | VRF2B | Vibration suppression control 1 - Resonance frequency after 0.0 [Hz] olololol0O
gain switching
PB35 | VRF3B | Vibration suppression control 1 - Vibration frequency 0.00 O|lO0|O|l0O|0O
damping after gain switching
PB36 | VRF4B | Vibration suppression control 1 - Resonance frequency 0.00 ololo|lolO
damping after gain switching
PB37 For manufacturer setting 1600
PB38 0.00
PB39 0.00
PB40 0.00
PB41 0000h
PB42 0000h
PB43 0000h
PB44 0.00
PB45 [ CNHF | Command notch filter 0000h O|Oo|0O|0O|0O
PB46 NH3 Machine resonance suppression filter 3 4500 [Hz] OolOo|Oo|lOo|lO|O]|O
PB47 | NHQ3 | Notch shape selection 3 0000h O|lOo|Oo|lOo|lO|O]|O
PB48 NH4 Machine resonance suppression filter 4 4500 [HZ] ololololol|lol0O
PB49 | NHQ4 | Notch shape selection 4 0000h olo|lolololOo]|O
PB50 NH5 Machine resonance suppression filter 5 4500 [HZ] ololololo|lo|0O
PB51 | NHQ5 | Notch shape selection 5 0000h olo|lolololo]|O
PB52 | VRF21 | Vibration suppression control 2 - Vibration frequency 100.0 [Hz] ololo|lolO
PB53 | VRF22 | Vibration suppression control 2 - Resonance frequency 100.0 [Hz] O|lO0|O|l0O|0O
PB54 | VRF23 | Vibration suppression control 2 - Vibration frequency 0.00 olololol0O
damping
PB55 | VRF24 | Vibration suppression control 2 - Resonance frequency 0.00 ololo|lOo|0O
damping
PB56 | VRF21B | Vibration suppression control 2 - Vibration frequency after 0.0 [Hz] O|lO0|O|l0O|0O
gain switching
PB57 | VRF22B | Vibration suppression control 2 - Resonance frequency after 0.0 [Hz] O|l0|O|lO|0O
gain switching
PB58 | VRF23B | Vibration suppression control 2 - Vibration frequency 0.00 OlOo|Oo|l0o|0O
damping after gain switching
PB59 | VRF24B | Vibration suppression control 2 - Resonance frequency 0.00 O|lOo|O|l0O|0O
damping after gain switching
PB60 | PG1B | Model loop gain after gain switching 0.0 [rad/s] Olo|olOo|l0O|0O
PB61 For manufacturer setting 0.0
PB62 0000h
PB63 0000h
PB64 0000h




5. PARAMETERS

5.1.3 Extension setting parameters ([Pr. PC_ _])

Operation Control
mode mode
No. Symbol Name \Ilrglt:i Unit E =
n
PCO1 STA | Acceleration time constant 0 [ms] 0 O[O 010
PC02| STB |Deceleration time constant 0 [ms] 0 O[O 010
PCO03 STC S-pattern acceleration/deceleration time constant 0 [ms] O 0|0 0|0
PC04 TQC | Torque command time constant/thrust command time 0 [ms] 0 olo 0
constant
PC05 SC1 Internal speed command 1 100 [r/min]/ @) 0|0 O
Internal speed limit 1 [mm/s] O ol Ke) 0O
PCO06 SC2 Internal speed command 2 500 [r/min]/ ) 0|0 O
Internal speed limit 2 [mmis] (O 010 0
PC07 SC3 Internal speed command 3 1000 [r/min]/ O 0|0 O
Internal speed limit 3 [mmis] [0 0]0 0
PCO08 SC4 Internal speed command 4 200 [r/min]/ @) (ol K6} @)
Internal speed limit 4 [mm/s] | O 0|0 0
PC09 SC5 Internal speed command 5 300 [r/min]/ O 0|0 @)
Internal speed limit 5 [mm/s] 0 0|0 0]
PC10 SC6 Internal speed command 6 500 [r/min)/ O OO0 @)
Internal speed limit 6 [mm/s] 0 0|0 0
PC11 SC7 Internal speed command 7 800 [r/min]/ O O|0 @)
Internal speed limit 7 [mm/s] 0 0|0 0
PC12 VCM Analog speed command - Maximum speed 0 [r/min)/ O o0 O
Analog speed limit - Maximum speed [mm/s] O 010 0]
PC13 TLC Analog torque/thrust command maximum output 100.0 [%] e} 0|0 0O
PC14 | MOD1 | Analog monitor 1 output 0000h 100100100
PC15| MOD2 | Analog monitor 2 output 0001h 100100100
PC16 MBR [ Electromagnetic brake sequence output 0 [ms] OlO|O[O|O|O|O
PC17| ZSP | Zero speed 50 [/min)  |O]0|0|0|0O|0O|0O
[mm/s]
PC18 | *BPS [ Alarm history clear 0000h O[0|0|0|0]0]0
PC19 | *ENRS | Encoder output pulse selection 0000h O[O[O]|O]|0O|0]|0O
PC20 | *SNO | Station No. setting 0 [station] O|lO0OlO|l0O|0|0O|0O
PC21 *SOP | RS-422 communication function selection 0000h O|O0O[O|0O|0|0O|0O
PC22 | *COP1 | Function selection C-1 0000h Cl0[0]0[0|0]O
PC23 | *COP2 | Function selection C-2 0000h O 0l0 O10
PC24 | *COP3 | Function selection C-3 0000h O|lO0|O|l0O|0O
PC25 For manufacturer setting 0000h
PC26 | *COP5 | Function selection C-5 0000h 010]0]0]|0]|0
PC27 | *COP6 | Function selection C-6 0000h 100100100
PC28 [ *COP7 | Function selection C-7 0000h 0 O|l0|0O
PC29 [ *COP8 | Function selection C-8 0000h o) 0|0 0|0
PC30| STA2 |[Acceleration time constant 2 0 [ms] 0 O[O Ol0
PC31| STB2 |Deceleration time constant 2 0 [ms] 0 O[O 0Ol0
PC32 | CMX2 |Command input pulse multiplication numerator 2 1 OlO0|0|0O|0O
PC33 | CMX3 |Command input pulse multiplication numerator 3 1 Ol0|0]0O]|0O
PC34 | CMX4 | Command input pulse multiplication numerator 4 1 Ol0|0]0O]|0O
PC35 TL2 Internal torque limit 2/internal thrust limit 2 100.0 [%] O(oflo]O|lO|0O|0O
PC36 [ *DMD | Status display selection 0000h O|O0O|O[0O|0O|0O]|0O
PC37 VCO | Analog speed command offset 0 [mV] ) 0|0 e}
Analog speed limit offset 0 0|0 ©)




5. PARAMETERS

Operation Control
mode mode
No. | Symbol Name Initial Unit B )
value Sl=lcla
A EIE
7]
PC38 TPO | Analog torque command offset 0 [mV] e} 0|0
Analog torque limit offset O|l0|0|0 e}
PC39 MO1 Analog monitor 1 offset 0 [mV] O|lO0|0|l0O|0]|0
PC40 MO2 Analog monitor 2 offset 0 [mV] ololo|lOo|0O|0O
PC41 For manufacturer setting 0
PC42 0
PC43 ERZ Error excessive alarm level 0 [revi/lmm] |O|(O[O|O|0O
PC44 | *COP9 | Function selection C-9 0000h O e
PC45 [ *COPA | Function selection C-A 0000h 0|0 0|0
PC46 For manufacturer setting 0
PC47 0
PC48 0
PC49 0
PC50 0000h
PC51 [ RSBR | Forced stop deceleration time constant 100 [ms] Oolo|lolo|l0O|0O
PC52 For manufacturer setting 0
PC53 0
PC54 [ RSUP1 | Vertical axis freefall prevention compensation amount 0 [0.0001rev)/ O |O|O|O|0O
[0.01 mm]
PC55 For manufacturer setting 0
PC56 100
PC57 0000h
PC58 0
PC59 0000h
PC60 | *COPD | Function selection C-D 0000h ) OO0
PC61 For manufacturer setting 0000h
PC62 0000h
PC63 0000h
PC64 0000h
PC65 0000h
PC66 0
PC67 0
PC68 0
PC69 0
PC70 0
PC71 0040h
PC72 0000h
PC73 ERW | Error excessive warning level 0 [revilmm] |O|O[O|0O |0
PC74 For manufacturer setting 0000h
PC75 0000h
PC76 0000h
PC77 0000h
PC78 0000h
PC79 0000h
PC80 0000h
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5.1.4 1/O setting parameters ([Pr. PD_ _])
Operation Control
mode mode
No. Symbol Name \Ilrglt:i Unit E =

% LE Sla o|lm|+

]
PDO1 *DIA1 | Input signal automatic on selection 1 0000h O[O[O]O]O|0|O
PDO02 For manufacturer setting 0000h
PDO3 | *DIML | Input device selection 1L 0202h O[O|O|O0|10]|0O
PDO04 [ *DI1H | Input device selection 1H 0202h O 0|0 (e}
PDO5 | *DI2L | Input device selection 2L 2100h O|0[0]0[0]0
PD06 | *DI2H | Input device selection 2H 2021h O OO O
PDO7 | *DI3L | Inputdevice selection 3L 0704h O|0[0]0[0]0
PDO0O8 | *DI3H | Input device selection 3H 0707h O 0|0 O
PD0O9 | *DI4L | Input device selection 4L 0805h OlO|O[O|0O]|0O
PD10 | *DI4H | Input device selection 4H 0808h @) (o] e} @)
PD11 | *DI5SL | Input device selection 5L 0303h C|0[0]0[0]0
PD12 | *DI5H | Input device selection 5H 3803h e} 0|0 O
PD13 | *DI6L | Input device selection 6L 2006h 0|0[0]0[0]0O
PD14 | *DI6H | Input device selection 6H 3920h e} 0|0 O
PD15 For manufacturer setting 0000h
PD16 0000h
PD17 | *DISL | Input device selection 8L 0AOAh 0l0]0]0]|0]|0O
PD18 | *DI8H | Input device selection 8H 0AOQOh 0O 0|0 0O
PD19 | *DI9L | Input device selection 9L 0BOBh O|O0|0O[0O|0O]|0
PD20 [ *DI9H | Input device selection 9H 0BOOh O 0|0 O
PD21 | *DIMOL [ Input device selection 10L 2323h O|O0[O|lO0|0|0O
PD22 [ *DI10H | Input device selection 10H 2B23h O 0|0 O
PD23 | *DO1 Output device selection 1 0004h O(O[O]O|0O|0|0O
PD24 | *DO2 | Output device selection 2 000Ch OlOolO]O|0O|0O|0O
PD25| *DO3 | Output device selection 3 0004h OlOolO]O|0O|0O|0O
PD26 | *DO4 | Output device selection 4 0007h OlO[O]O|10O|0|0O
PD27 For manufacturer setting 0003h
PD28 | *DO6 | Output device selection 6 0002h O(OoflOo]O|0O|0O|0O
PD29 *DIF Input filter setting 0004h Oloflo]O|lO|0O|0O
PD30 [ *DOP1 | Function selection D-1 0000h O|O0|O[0O|0O|0O]|0O
PD31 | *DOP2 | Function selection D-2 0000h olo|o|lo|0O
PD32 | *DOP3 | Function selection D-3 0000h olo|o|lo|0O
PD33 | *DOP4 | Function selection D-4 0000h OlO|O[O|O]O|O
PD34 | DOP5 | Function selection D-5 0000h C|Oo0[0]0[0]|0]0O
PD35 For manufacturer setting 0000h
PD36 0000h
PD37 0000h
PD38 0
PD39 0
PD40 0
PD41 0000h
PD42 0000h
PD43 | *DIM1L | Input device selection 11L 0000h O[O0 |0O|0]|0O
PD44 | *DI11H | Input device selection 11H 3A00h O 0|0 O
PD45 | *DIM12L | Input device selection 12L 0000h O|lO0lO|l0|0|0O
PD46 | *DI12H | Input device selection 12H 3B00h O OO O
PD47 | *DO7 | Output device selection 7 0000h O(O[O]O|0O|0|0O
PD48 For manufacturer setting 0000h
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5.1.5 Extension setting 2 parameters ([Pr. PE_ _])

Operation Control
mode mode
No. | Symbol Name Initial Unit S
value Sl=|ela
% LE IS5 o|lm|+
]

PEO1 | *FCT1 | Fully closed loop function selection 1 0000h 0 e)

PEO2 For manufacturer setting 0000h

PEO3 | *FCT2 | Fully closed loop function selection 2 0003h 0 e}

PEO4 *FBN | Fully closed loop control - Feedback pulse electronic gear 1 - 1 (e} e)
Numerator

PEO5 | *FBD | Fully closed loop control - Feedback pulse electronic gear 1 - 1 0O e
Denominator

PEO06 BC1 Fully closed loop control - Speed deviation error detection 400 [r/min] ) e
level

PEOQ7 BC2 Fully closed loop control - Position deviation error detection 100 [kpulse] (e} e}
level

PEO8 DUF Fully closed loop dual feedback filter 10 [rad/s] 0O e

PEO9 For manufacturer setting 0000h

PE10 FCT3 | Fully closed loop function selection 3 0000h 0O e}

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 - 1 0O e}
Numerator

PE35 | *FBD2 | Fully closed loop control - Feedback pulse electronic gear 2 - 1 O e)
Denominator

PE36 For manufacturer setting 0.0

PE37 0.00

PE38 0.00

PE39 20

PE40 0000h

PE41 EOP3 | Function selection E-3 0000h ololololo|lo|0O




5. PARAMETERS

Operation Control
mode mode
No. | Symbol Name Initial Unit B
value Sl=lcla
EIZ|5|a oo+
7]
PE42 For manufacturer setting 0
PE43 0.0
PE44 | LMCP | Lost motion compensation positive-side compensation value 0 [0.01%] ololo]lO|0O
selection
PE45 | LMCN | Lost motion compensation negative-side compensation value 0 [0.01%)] O|10|0(0O|0O
selection
PE46 [ LMFLT | Lost motion filter setting 0 [01ms] |O|[O|0O|0O|0O
PE47 TOF Torque offset 0 [0.01%] 0|0 O|0|0O
PE48 [ *LMOP | Lost motion compensation function selection 0000h O|Oo|0O|0O|0O
PE49 | LMCD | Lost motion compensation timing 0 [0.1 ms] O|lO|O|l0O|0O
PE50 | LMCT | Lost motion compensation non-sensitive band 0 [pulse)/ OolOo|Oo|l0O|0O
[kpulse]
PE51 For manufacturer setting 0000h
PE52 0000h
PE53 0000h
PE54 0000h
PE55 0000h
PE56 0000h
PE57 0000h
PE58 0000h
PE59 0000h
PEGO 0000h
PE61 0.00
PE62 0.00
PE63 0.00
PE64 0.00
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5.1.6 Extension setting 3 parameters ([Pr. PF_ _1)

Operation Control
mode mode
No. | Symbol Name Initial Unit S
value Sl=|ela
% LE IS5 o|lm|+
]
PFO1 For manufacturer setting 0000h
PF02 0000h
PFO03 0000h
PFO4 0
PF05 0
PF06 0000h
PFO7 1
PFO08 1
PF09 | *FOP5 | Function selection F-5 0000h 0|0 O|l0|0
PF10 For manufacturer setting 0000h
PF11 0000h
PF12 10000
PF13 100
PF14 100
PF15 DBT Electronic dynamic brake operating time 2000 [ms] 0|0 O|0|0O
PF16 For manufacturer setting 0000h
PF17 10
PF18 | *STOD | STO diagnosis error detection time 0 [s] ololololo|lo|0O
PF19 For manufacturer setting 0000h
PF20 0000h
PF21 DRT Drive recorder switching time setting 0 [s] ololololo|l0O|0O
PF22 For manufacturer setting 200
PF23 | OSCL1 | Vibration tough drive - Oscillation detection level 50 [%] O|l0|O0l0O|0]|0
PF24 | *OSCL2 | Vibration tough drive function selection 0000h Oolo|lolo|l0O|0O
PF25 | CVAT | SEMI-F47 function - Instantaneous power failure detection 200 [ms] olo|lolololOo]|O
time
PF26 For manufacturer setting 0
PF27 0
PF28 0
PF29 0000h
PF30 0
PF31 FRIC | Machine diagnosis function - Friction judgment speed 0 [r/min)/ olOo|oflOo|l0O|lO]|0O
[mm/s]
PF32 For manufacturer setting 50
PF33 0000h
PF34 | *SOP3 [ RS-422 communication function selection 3 0000h olo|olololO]|O
PF35 For manufacturer setting 0000h
PF36 0000h
PF37 0000h
PF38 0000h
PF39 0000h
PF40 0
PF41 0
PF42 0
PF43 0
PF44 0
PF45 0000h
PF46 0000h
PF47 0000h
PF48 0000h
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5.1.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])
Operation Control
mode mode
No. | Symbol Name Initial Unit el .
value Sl=l¢cla

% LE Sla o|lm|+

n
PLO1 *LIT1 Linear servo motor/DD motor function selection 1 0301h OoOlOolO|10|0O
PLO2 *LIM Linear encoder resolution - Numerator 1000 [um] e O|lO|0O
PLO3 *LID Linear encoder resolution - Denominator 1000 [um] o) O|10|0
PLO4 *LIT2 Linear servo motor/DD motor function selection 2 0003h Oolo|l0O|0|0O
PLO5 LB1 Position deviation error detection level 0 [mm]/ O|0|0O

[0.01 rev]
PLO6 LB2 Speed deviation error detection level 0 [r/min]/ O|l0|0|0
[mm/s]
PLO7 LB3 Torque/thrust deviation error detection level 100 [%] O|l0|l0|l0O]|0O
PLO8 *LIT3 | Linear servo motor/DD motor function selection 3 0010h O|l0|0|0O]|0O
PLO9 [ LPWM [ Magnetic pole detection voltage level 30 [%] OoOlo|lO|10|0O
PL10 For manufacturer setting 5
PL11 100
PL12 500
PL13 0000h
PL14 0000h
PL15 20
PL16 0
PL17 | LTSTS | Magnetic pole detection - Minute position detection method - 0000h Oolo|lO|10|0O
Function selection
PL18 IDLV Magnetic pole detection - Minute position detection method - 0 [%] Oolo|lO|10|0O
Identification signal amplitude

PL19 For manufacturer setting 0
PL20 0
PL21 0
PL22 0
PL23 0000h
PL24 0
PL25 0000h
PL26 0000h
pPL27 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
PL47 0000h
PL48 0000h
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5.1.8 Option setting parameters ([Pr. Po_ _ 1)

Operation Control
mode mode
No. | Symbol Name Initial Unit <
value Sl=lcla
% LE Sla [a T NV N
n
Po01 For manufacturer setting 0000h
Po02 *ODI1 [ MR-DO01 input device selection 1 0302h O(OlO]O|10O|10|0O
Po03 *ODI2 [ MR-DO01 input device selection 2 0905h O(O[O]O|0O|0|0O
Po04 *ODI3 [ MR-DO01 input device selection 3 2524h O(O[O]|O|0O|0|0O
Po05 *ODI4 [ MR-DO01 input device selection 4 2026h O(O[O]|O|0O|0|0O
Po06 *ODI5 [ MR-DO01 input device selection 5 0427h O(O[O]O|0O|10|0O
Po07 *ODI6 [ MR-DO01 input device selection 6 0807h O[O[O]|O|0O|0|0O
Po08 | *ODO1 | MR-DO1 output device selection 1 2726h Oo(oflo]O|O|0O|0O
Po09 | *ODO2 | MR-DO01 output device selection 2 0423h O(oflo]O|lO|0O|0O
Po10 [ *OOP1 | Function selection O-1 2001h Ool0|0O|0O
Po11 | *OOP2 | Function selection O-2 0000h o[o|Oo|l0]lO[0O][0O
Po12 | *OOP3 | Function selection O-3 0000h O|l0|0|0
Po13 | *OMOD1 | MR-D01 analog monitor 1 output selection 0000h OO0 ]O|0O|0O|0O
Po14 [ *OMOD2 | MR-D01 analog monitor 2 output selection 0000h O|O0|O[0O|0O|0O]|0O
Po15 [ OMO1 | MR-D01 analog monitor 1 offset 0 [mV] O|O0|O|lO|0O|0O]|0O
Po16 [ OMO2 | MR-D01 analog monitor 2 offset 0 [mV] O|O0|O|lO|0O|0O]|0O
Po17 For manufacturer setting 0000h
Po18 0000h
Po19 0000h
Po20 0000h
Po21 OVCO | MR-DO01 override offset 0 [mV] O|O0|O[O|O|0O]|O
Po22 | OTLO [MR-DO01 override offset 0 [mV] Ol|ofo]|Of[0]|0O]O
Po23 For manufacturer setting 0000h
Po24 0000h
Po25 0000h
Po26 0000h
Po27 *ODI7 [ MR-DO01 input device selection 7 2D2Ch
Po28 *ODI8 [ MR-DO01 input device selection 8 002Eh
Po29 For manufacturer setting 0000h
Po30 0000h
Po31 0000h
Po32 0000h
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5.2 Detailed list of parameters

POINT

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

5.2.1 Basic setting parameters ([Pr. PA_ _1])

i Initial Control
No.ésaﬁneboll Sgitgir:g Function valge mode
[unit] P|IS|T
PAO1 _ _ _Xx | Control mode selection Oh O|lOo|0O
*STY Select a control mode.
Operation 0: Position control mode
mode 1: Position control mode and speed control mode
2: Speed control mode
3: Speed control mode and torque control mode
4: Torque control mode
5: Torque control mode and position control mode
_ _ X _ | Operation mode selection Oh O|lOo|0O
0: Standard control mode
1: Fully closed loop control mode
4: Linear servo motor control mode
6: DD motor control mode
Setting other than above will trigger [AL. 37 Parameter error]. The linear servo
system, direct drive servo system and fully closed loop system are available for the
MR-J4-_A_(-RJ) servo amplifiers of which software version is A5 or later.
For MR-J4-03A6(-RJ) servo amplifiers, this digit cannot be used when a setting
value other than the initial value is set.
_ X _ _ | For manufacturer setting Oh
X 1h
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No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

P

S

T

PAO2
*REG
Regenerative
option

XX

Regenerative option

Select the regenerative option.

Incorrect setting may cause the regenerative option to burn.

If a selected regenerative option is not for use with the servo amplifier, [AL. 37
Parameter error] occurs.

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 the servo amplifier of 100 W, a regenerative resistor is not used.

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

- The supplied regenerative resistor or a regenerative option is used with the
servo amplifier of 11 kW to 22 kW.

FR-RC-(H)/FR-CV-(H)/FR-BU2-(H)/FR-XC-(H)

To use the FR-RC-(H), FR-CV-(H), or FR-XC-(H), select "When [AL. 10] occurs

(__ _ 1" of "Undervoltage alarm detection method selection" in [Pr. PC27].

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 resistor or a regenerative option used with the

servo amplifier of 11 kW to 22 kW is cooled by a cooling fan to increase

regenerative ability.

For MR-J4-03A6(-RJ) servo amplifiers, this digit cannot be used when a setting
value other than the initial value is set.

00h

o)

o)

For manufacturer setting

Oh

Oh
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5. PARAMETERS

. Initial Control
No.;sé};r::aboll Sceﬁttlir:g Function value mode
¢ i) [PTs[T
PA03 _ _ _ X | Absolute position detection system selection Oh O
*ABS Set this digit when using the absolute position detection system in the position
Absolute control mode.
position 0: Disabled (incremental system)
detection 1: Enabled (absolute position detection system by DIO)
system 2: Enabled (absolute position detection system by communication) (available for the
software version A3 or later)
The absolute position detection system cannot be used when an incremental type
linear encoder is used or the semi closed loop/fully closed loop switching is enabled.
Enabling the absolute position system will trigger [AL. 37].
There are restrictions when configuring an absolute position detection system.
For details, refer to section 12.1.2.
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PAO4 _ _ _x | For manufacturer setting Oh
*AOP1 X Oh
Function X Oh
selection A-1 | x | Forced stop deceleration function selection 2h olo
0: Forced stop deceleration function disabled (with EM1)
2: Forced stop deceleration function enabled (with EM2)
Refer to table 5.1 for details.
Table 5.1 Deceleration method
Setting EM2/EM1 .Deceleratlon method
value EM2 or EM1 is off Alarm occurred
0o___ EM1 MBR (Electromagnetic MBR (Electromagnetic
brake interlock) turns off brake interlock) turns off
without the forced stop without the forced stop
deceleration. deceleration.
2 EM2 MBR (Electromagnetic MBR (Electromagnetic
brake interlock) turns off brake interlock) turns off
after the forced stop after the forced stop
deceleration. deceleration.
PAO5 The servo motor rotates based on set command input pulses. 10000 | O
*FBP To enable the parameter value, set "Electronic gear selection" to "Number of
Number of command input pulses per revolution (1 _ _ )" of in [Pr. PA21]. "1 _ _ _" cannot be
command set in [Pr. PA21] in the Linear servo motor control mode.
input pulses

per revolution

Setting range: 1000 to 1000000
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5. PARAMETERS

No./symbol/ | Setting . Initial Control
L Function value
name digit . mode
[unit]
PAO6 Set the numerator of the electronic gear. 1 0
CMX To enable the parameter, set "Electronic gear selection" to "Electronic gear (0 _ _
Electronic _)", "J3 electronic gear setting value compatibility mode (2 _ _ )", or "J2S electronic
gear gear setting value compatibility mode (3 _ _ _)"in [Pr. PA21]. For MR-J4-03A6(-RJ)
numerator servo amplifiers, "J3 electronic gear setting value compatibility mode (2 _ _ )" and
(command "J2S electronic gear setting value compatibility mode (3 _ _ )" cannot be selected.
pulse The following shows a standard of the setting range of the electronic gear.
multiplication
numerator) 1 CMX 4000
— < <
10 CDV
If the set value is outside this range, noise may be generated during
acceleration/deceleration or operation may not be performed at the preset speed
and/or acceleration/deceleration time constants.
Number of command input pulses per
revolution ([Pr. PA05] "1000" to "1000000")
Electronic gear selection Electronic gear
) r a2t ([Pr. PAOGY[Pr. PAOT)
! "0" (iniial value) | ! [emx] |
! : \' "'lcov :
i a : F:—tp 3 : Servo motor
—
pulse train : 2 ro 1 : |
| Ikl N | |
1 3" (Not | 1 3
| (Hote) X32 ! X ! Encoder
Pt (servo motor resolution): 4194304 pulses/rev
Note. This parameter is available with servo amplifiers with software version B3 or
later.
Always set the electronic gear with servo-off state to prevent unexpected operation
due to improper setting.
Setting range: 1 to 16777215
PAQO7 Set the denominator of the electronic gear. 1 @)
Cbv To enable the parameter, set "Electronic gear selection" to "Electronic gear (0 _ _
Electronic _)", "J3 electronic gear setting value compatibility mode (2 _ _ )", or "J28S electronic
gear gear setting value compatibility mode (3 _ _ _)"in [Pr. PA21]. For MR-J4-03A6(-RJ)
denominator servo amplifiers, "J3 electronic gear setting value compatibility mode (2 _ _ )" and
(command "J2S electronic gear setting value compatibility mode (3 _ _ )" cannot be selected.
pulse
multiplication
denominator) Setting range: 1 to 16777215
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5. PARAMETERS

. Initial Control
No.;sé};r::aboll Sceﬁttlir:g Function value mode
¢ i) [PTs[T
PAO8 _ _ _ X | Gain adjustment mode selection 1h 010
ATU Select the gain adjustment mode.
Auto tuning 0: 2 gain adjustment mode 1 (interpolation mode)
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. PB0O6 Load to motor inertia ratio]
mode 1 [Pr. PB08 Position loop gain]
(interpolation mode) | [Pr. PB09 Speed loop gain]
[Pr. PB10 Speed integral compensation]
_ _ _ 1 | Auto tuning mode 1 [Pr. PB06 Load to motor inertia ratio]
[Pr. PBO7 Model loop gain]
[Pr. PBO8 Position loop gain]
[Pr. PB0O9 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. PB0O9 Speed loop gain]
[Pr. PB10 Speed integral compensation]
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5. PARAMETERS

. Initial Control
No.;sé};r::aboll Sgittlir:g Function value mode
¢ i) [PTS]T
PA09 Set a response of the auto tuning. 16 Ooflo
RSP
Auto tuning Machine characteristic Machine characteristic
response Setting Guidelir?e for Setting Guidelir?e 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 49 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 27 137.1
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
Setting range: 1 to 40
PA10 Set an in-position range per command pulse. 100 e
INP To change it to the servo motor encoder pulse unit, set [Pr. PC24]. [pulse]
In-position
range Setting range: 0 to 65535
PA11 You can limit the torque or thrust generated by the servo motor. Set the parameter 1000 |O|O|O
TLP referring to section 3.6.1 (5). [%]
Forward When you output torque or thrust as analog monitor output, the larger value of [Pr.
rotation PA11 Forward rotation torque limit/positive direction thrust limit value] or [Pr. PA12
torque Reverse rotation torque limit/negative direction thrust limit value] will be the
limit/positive maximum output voltage (8 V).
direction Set the parameter on the assumption that the maximum torque or thrust is 100.0
thrust limit [%]. The parameter is for limiting the torque of the servo motor in the CCW power
running or CW regeneration, or limiting the thrust of the linear servo motor in the
positive direction power running or negative direction regeneration. Set this
parameter to "0.0" to generate no torque or thrust.
Setting range: 0.0 to 100.0
PA12 You can limit the torque or thrust generated by the servo motor. Set the parameter 1000 OO | O
TLN referring to section 3.6.1 (5). [%]
Reverse When you output torque or thrust with analog monitor output, the larger value of [Pr.
rotation PA11 Forward rotation torque limit/positive direction thrust limit value] or [Pr. PA12
torque Reverse rotation torque limit/negative direction thrust limit value] will be the
limit/negative maximum output voltage (8 V).
direction Set the parameter on the assumption that the maximum torque or thrust is 100.0
thrust limit [%]. The parameter is for limiting the torque of the servo motor in the CW power
running or CCW regeneration, or limiting the thrust of the linear servo motor in the
positive direction power running or negative direction regeneration. Set this
parameter to "0.0" to generate no torque or thrust.
Setting range: 0.0 to 100.0
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5. PARAMETERS

No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

S

T

PA13
*PLSS
Command
pulse input
form

X

Command input pulse train form selection

0: Forward/reverse rotation pulse train

1: Signed pulse train

2: A-phase/B-phase pulse train (The servo amplifier imports input pulses after
multiplying by four.)

Refer to table 5.3 for settings.

Oh

Pulse train logic selection

0: Positive logic

1: Negative logic

Choose the right parameter to match the logic of the command pulse train received
from a connected controller. Refer to POINT of section 3.6.1 for logic of MELSEC
iQ-R seriessMELSEC-Q series/MELSEC-L series/MELSEC-F series.

Refer to table 5.3 for settings.

Oh

Command input pulse train filter selection

Selecting proper filter enables to enhance noise tolerance.

0: Command input pulse train is 4 Mpulses/s or less.

1: Command input pulse train is 1 Mpulse/s or less.

2: Command input pulse train is 500 kpulses/s or less.

3: Command input pulse train is 200 kpulses/s or less (available for the software
version A5 or later)

1 Mpulse/s or lower commands are supported by "1". When inputting commands

over 1 Mpulse/s and 4 Mpulses/s or lower, set "0".

Incorrect setting may cause the following malfunctions.

= Setting a value higher than actual command will lower noise tolerance.

- Setting a value lower than actual command will cause a position mismatch.

1h

For manufacturer setting

Oh
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5. PARAMETERS

i Initial Control
No./symbol/ Se.ttllng Function valire " ode
name digit onil [P | S | -
fPAIjS?’S Table 5.3 Command input pulse train form selection
Command Setting | 5o iain (Forxsrddri?tattliorr: ) (nRev?irvse (:ic;tatlionn)
pulse input value ulse train form positive ez lo] egative eé: o
form comman comman
Forward rotation
pulse train
(positive direction | PP 334 [ 3]
10 pulse train)
- Reverse rotation NP
pulse train M
(negative direction
pulse train)
Q
g PP R e
(9]
=
__11| S | Signed pulse train
% NP L | H
. T, B 2 B
A-phase pulse PP
train
12
- Bphasepuse |\ fy £y Fy F
train NP
Forward rotation
e Eakakaky
(positive direction PP
00 pulse train)
- Reverse rotation ﬂ_ﬂ_ﬂ_ﬂ_
pulse train NP
(negative direction
o pulse train)
[)]
< NN NN E
o PP
=
__01]| G | Signed pulse train
g NP o | L
A-phase pulse PP #3 & L f v f
02 train
B-phase pulse NP
train JIE 2 I R T I T R

Arrows in the table indicate the timing of importing pulse trains. A-phase and B-phase pulse trains are imported after
they have been multiplied by 4.




5. PARAMETERS

. Initial Control
No.;sé};r::aboll Sgittlir:g Function value mode
¢ i) [PTs[T
PA14 Select command input pulses of the rotation direction or the travel direction of the 0 O
*POL rotary servo motor, the linear servo motor and the direct drive motor.
Rotation
direction Servo motor rotation direction/
selection/ Setting linear servo motor travel direction
travel direction value When forward rotation When reverse rotation
selection pulse is input pulse is input
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)
LN
Reverse rotation (CW)
The positive/negative directions of the linear servo motor are as follows.
Negative direction Secondary side Negative direction
Secondary side
Positive direction
Primary side
Positive direction
Primary side S
Negative direction
LM-H3/LM-F series LM-U2 series LM-K2 series
Setting range: 0, 1
PA15 Set the encoder output pulses from the servo amplifier by using the number of 4000 (O 1O | O
*ENR output pulses per revolution, dividing ratio, or electronic gear ratio. (after [pulse/
Encoder multiplication by 4) rev]
output pulses 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. PC19].
Refer to app. 15 for details.
The maximum output frequency is 4.6 Mpulses/s. Set the parameter within this
range.
Setting range: 1 to 4194304
PA16 Set a denominator of the electronic gear for the A/B-phase pulse output. 1 olo]lo
*ENR2 To set a denominator of the electronic gear, select "A-phase/B-phase pulse
Encoder electronic gear setting (_ _ 3 _)" of "Encoder output pulse setting selection" in [Pr.
output pulses PC19].
2 Refer to app. 15 for details.
The maximum output frequency is 4.6 Mpulses/s. Set the parameter within this
range.
Setting range: 1 to 4194304




5. PARAMETERS

i Initial Control
No.r/]sé);rr:;bol/ Sgitgir:g Function value mode
unitf | P|S|T
PA17 When you use a linear servo motor, select its model from [Pr. PA17] and [Pr. PA18]. [ 0000h | O | O | O
*MSR Set this and [Pr. PA18] at a time.

Servo motor
series setting

Refer to the following table for settings.

This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.

. . Parameter
Linear servo motor Linear servo motor
series (primary side) [Pr. PA17] [Pr. PA18]
setting 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-ASS0 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 AB601h
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-FP2B-06M-1SS0
(natural cooling) 2201h
LM-FP2D-12M-1SS0
(natural cooling) 2401h
LM-FP2F-18M-1SS0
(natural cooling) 2601h
LM-FP4B-12M-1SS0
(natural cooling) 4201h
LM-FP4D-24M-1SS0
(natural cooling) 4401h
LM-FP4F-36M-1SS0
(natural cooling) 4601h
LM-FP4H-48M-1SS0
(natural cooling) 4801h
LM-FP5H-60M-1SS0
LM-F (natural cooling) 00B2h 5801h
LM-FP2B-06M-1SS0 2202h
(liquid cooling)
LM-FP2D-12M-1SS0
(liquid cooling) 2402h
LM-FP2F-18M-1SS0
(liquid cooling) 2602h
LM-FP4B-12M-1SS0
(liquid cooling) 4202h
LM-FP4D-24M-1SS0
(liquid cooling) 4402h
LM-FP4F-36M-1SS0
(liquid cooling) 4602h
LM-FP4H-48M-1SS0
(liquid cooling) 4802h
LM-FP5H-60M-1SS0
(liquid cooling) 5802h
LM-K2P1A-01M-2SS1 1101h
LM-K2P1C-03M-2SS1 1301h
LM-K2P2A-02M-1S8S1 2101h
LM-K2 LM-K2P2C-07M-1SS1 00B8h 2301h
LM-K2P2E-12M-1S81 2501h
LM-K2P3C-14M-1SS1 3301h
LM-K2P3E-24M-1S8S1 3501h




5. PARAMETERS

. Initial Control
No.;sé};r::aboll Sceﬁttlir:g Function value mode

¢ i) [PTS]T
PA18 When you use a linear servo motor, select its model from [Pr. PA17] and [Pr. PA18]. | 0000h [ O [ O | O
*MTY Set this and [Pr. PA17] at a time.
Servo motor Refer to the table of [Pr. PA17] for settings.
type setting This parameter is not available with MR-J4-03A6(-RJ) servo ampilifiers.
PA19 Select a reference range and writing range of the parameter. 00AAL | OO | O
*BLK Refer to table 5.4 for settings.
Parameter Linear servo motor/DD motor setting parameters ([Pr. PL_ _ ]) cannot be used with
writing inhibit MR-J4-03A6(-RJ) servo amplifiers.

Table 5.4 [Pr. PA19] setting value and reading/writing range

patg | S8 | pa | pg | pc | PD | PE | PF | PL
operation
Other |Reading| O
than —
below | Writing O
Reading [Only 19
000AN Writing |Only 19
oooph |Reading] O ) )
Writing e} e} e}
oooch |eading] O ) ) )
Writing e} e} e} e}
00AAh TReadng| O | 0 | 0 | 0 | 0 | ©
(initial —
value) | Writing O O O O O O
00ABh Reéq'ng 0] 0] 0] 0] 0] 0] O
Writing 0 0 0 0 0 0 @)
Reading e}
100Bh Writing |Only 19
100ch |eading| O O O O
Writing |Only 19
10AAR Rea?c?mg 0 0 0 0 0 0
Writing |Only 19
10ABh Rea?o.hng O 0 O O O 0 @)
Writing |Only 19




5. PARAMETERS

No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

Pls]T

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 the pins CN1-22 to CN1-25, CN1-49, CN1-13, and CN1-14 with [Pr.

PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47]. For MR-J4-03A6(-RJ) servo amplifiers, MTTR (during tough drive)
cannot be assigned.

___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].

To output the oscillation detection alarm as a warning, set [Pr. PF24 Vibration tough
drive function selection].

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. In [Pr. PF25 SEMI-F47 function - Instantaneous power failure
detection time], set the time period until the occurrence of [AL. 10.1 Voltage drop in
the control circuit power].

For MR-J4-03A6(-RJ) servo amplifiers, this digit cannot be used when a setting
value other than the initial value is set.

Oh

For manufacturer setting

Oh

PA21

*AOP3
Function
selection A-3

One-touch tuning function selection
0: Disabled
1: Enabled

When the digit is "0", the one-touch tuning is not available.

1h

For manufacturer setting

Oh

Oh

Electronic gear selection

0: Electronic gear ([Pr. PA06] and [Pr. PAQ7])

1: Number of command input pulses per revolution ([Pr. PA05])

2: J3 electronic gear setting value compatibility mode
(Electronic gear ([Pr. PA0O6] and [Pr. PA07] x 16))
Use this setting value to replace HF/HC/HA series servo motors (262144
pulses/rev) with HG series servo motors (4194304 pulses/rev). When the digit is
set to "2", the setting value for the electronic gear set in the MR-J3 servo amplifier
can be used.

3: J28S electronic gear setting value compatibility mode
(Electronic gear ([Pr. PA06] and [Pr. PAQ07] x 32))
Use this setting value to replace HC/HA series servo motors (131072 pulses/rev)
with HG series servo motors (4194304 pulses/rev). When the digit is set to "3",
the setting value for the electronic gear set in the MR-J2S servo amplifier can be
used.
(available for the software version B3 or later)

For MR-J4-03A6(-RJ) servo amplifiers, "2" and "3" cannot be selected for this digit.

Oh




5. PARAMETERS

. Initial Control
No.;s;};r::aboll Sceﬁttlir:g Function value mode
’ i) [PTS]T
PA22 _ _ _x | For manufacturer setting Oh
*PCS __ X _ | Super trace control selection Oh 0
Position 0: Disabled
control 2: Enabled
composition
selection This parameter setting is used with servo amplifier with software version B4 or later.
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
PA23 x x | Alarm detail No. setting 00h O|l01|0O
DRAT Set the digits when you execute the trigger with arbitrary alarm detail No. for the
Drive drive recorder function.
recorder When these digits are "0 0", only the arbitrary alarm No. setting will be enabled.
arbitrary xX __ | Alarm No. setting ooh [o|lolo
alarm trigger Set the digits when you execute the trigger with arbitrary alarm No. for the drive
setting 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 _ _ _x | Vibration suppression mode selection Oh 010
AOP4 0: Standard mode
Function 1: 3 inertia mode
selection A-4 2: Low response mode
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 during the 3 inertia mode or low response mode,
stop the motor.
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PA25 Set a permissible value of overshoot amount for one-touch tuning as a percentage of 0 010
OTHOV the in-position range. [%]
One-touch Setting "0" will be 50%.
tuning -
Overshoot
permissible
level Setting range: 0 to 100
PA26 _ _ _x | Torque limit function selection at instantaneous power failure (instantaneous power Oh OO0
*AOP5 failure tough drive selection)
Function 0: Disabled
selection A-5 1: Enabled
When an instantaneous power failure occurs during operation, the torque at
acceleration is limited to save electric energy charged in the capacitor in the servo
amplifier and the time until [AL. 10.2 Voltage drop in the main circuit power] occurs is
extended with the instantaneous power failure tough drive function. Consequently,
you can set a longer time in [Pr. PF25 SEMI-F47 function - Instantaneous power
failure detection time]. The torque limit function at instantaneous power failure is
enabled when "SEMI-F47 function selection” in [Pr. PA20] is "Enabled (_ 1 _ _)"
This parameter setting is used with servo amplifier with software version A6 or later.
For MR-J4-03A6(-RJ) servo amplifiers, this digit cannot be used when a setting
value other than the initial value is set.
_ _ x_ | For manufacturer setting Oh
_X_ Oh
X Oh




5. PARAMETERS

5.2.2 Gainffilter setting parameters ([Pr. PB_ _ 1)

i Initial Control
No.r/s:rr:eboll Sgitgir:g Function valge mode
[unit] P|IS|T
PBO1 _ _ _ x | Filter tuning mode selection Oh OO0
FILT Set the adaptive tuning.
Adaptive Select the adjustment mode of the machine resonance suppression filter 1. Refer to
tuning mode section 7.1.2 for details.
(adaptive 0: Disabled
filter 1) 1: Automatic setting (Do not use this in the torque control mode.)
2: Manual setting
_ _ X _ | For manufacturer setting Oh
X Oh
X _ _ _ | Tuning accuracy selection Oh olo]o
0: Standard
1: High accuracy
The frequency is estimated more accurately in the high accuracy mode compared to
the standard mode. However, the tuning sound may be larger in the high accuracy
mode.
This digit is available with servo amplifier with software version C5 or later.
PB02 _ _ _ x| Vibration suppression control 1 tuning mode selection Oh e
VRFT Select the tuning mode of the vibration suppression control 1. Refer to section 7.1.5
Vibration for details.
suppression 0: Disabled
control tuning 1: Automatic setting
mode 2: Manual setting
(advanced — - - -
vibration _ _ X _ | Vibration suppression control 2 tuning mode selection Oh e
suppression Select the tuning mode of the vibration suppression control 2. To enable the setting
control 1) of this digit, set "Vibration suppression mode selection” to "3 inertia mode (_ _ _ 1)"
in [Pr. PA24]. Refer to section 7.1.5 for details.
0: Disabled
1: Automatic setting
2: Manual setting
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
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) Initial Control
No.;s;};r::aboll Sceﬁttlir:g Function value mode
9 [unitf |P[S|T
PB03 Set the constant of a primary delay to the position command. 0 O
PST You can select a control method from "Primary delay" or "Linear [ms]
Position acceleration/deceleration" of "Position acceleration/deceleration filter type selection”
command in [Pr. PB25]. When the linear acceleration/deceleration is selected, the setting
acceleration/ range is 0 ms to 10 ms. Setting of longer than 10 ms will be recognized as 10 ms.
deceleration When the linear acceleration/deceleration is selected, do not set the "Control mode
time constant selection" ([Pr. PAQO1]) to the setting other than"_ _ _ 0". Doing so will cause the
(position servo motor or linear servo motor to make a sudden stop at the time of position
smoothing) control mode switching or restart.
(Example) When a command is given from a synchronizing encoder, synchronous
operation will start smoothly even if it start during line operation.
= Synchronizi
ynchronizing
Q encoder
—
—
Start Servo motor
Servo amplifier
’ \ ~
/N L
Without time /
constant setti ng\‘ / /
Servo motor | With time
speed / constant setting
ON ! t
OFF
Start 4
Setting range: 0 to 65535
PB04 Set the feed forward gain. 0 e
FFC When the setting is 100%, the droop pulses during operation at constant speed are [%]
Feed forward nearly zero. When the super trace control is enabled, constant speed and uniform
gain acceleration/deceleration droop pulses will be almost 0. 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.
Setting range: 0 to 100
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limited. Refer to section 7.1.5 (4) for details.
The setting of the parameter will be the automatic setting or manual setting
depending on the [Pr. PA08] setting. Refer to the following table for details.

Setting range: 1.0 to 2000.0

. Initial Control
No.;sé};r::aboll Sceﬁttlir:g Function value mode
¢ i) [PTs[T
PB06 Set the load to motor inertia ratio or load to motor mass ratio. 7.00 010
GD2 Setting a value considerably different from the actual load moment of inertia or load  |[Multiplier]
Load to motor mass may cause an unexpected operation such as an overshoot.
inertia ratio/ The setting of the parameter will be the automatic setting or manual setting
load to motor depending on the [Pr. PA08] setting. Refer to the following table for details. When
mass ratio the parameter is automatic setting, the value will vary between 0.00 and 100.00.
Setting range: 0.00 to 300.00
Pr. PAO8 This parameter
_ _0(2 gain adjustment mode 1 Automatic setting
(interpolation mode))

_ _ 1: (Auto tuning mode 1)

_ _ 2: (Auto tuning mode 2) Manual setting

_ _ 3 (Manual mode)

_ _ 4: (2 gain adjustment mode 2)
PBO7 Set the response gain up to the target position. 15.0 010
PG1 Increasing the setting value will also increase the response level to the position [rad/s]
Model loop command but will be liable to generate vibration and noise.
gain For the vibration suppression control tuning mode, the setting range of [Pr. PB07] is

Pr. PAO8 This parameter

__ 0 (2 gain adjustment mode 1

_ Manual setting
(interpolation mode))

_ _ 1: (Auto tuning mode 1) Automatic setting

_ _ 2: (Auto tuning mode 2)

_ _ 3 (Manual mode) Manual setting

_ _ 4: (2 gain adjustment mode 2)
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No.;sé};r::aboll Sceﬁttlir:g Function value mode
’ it [PTS]T
PB08 Set the gain of the position loop. 370 | O
PG2 Set this parameter to increase the position response to level load disturbance. [rad/s]
Position loop Increasing the setting value will also increase the response level to the load
gain disturbance but will be liable to generate vibration and noise.
The setting of the parameter will be the automatic setting or manual setting
depending on the [Pr. PA08] setting. Refer to the following table for details.
Setting range: 1.0 to 2000.0
Pr. PAO8 This parameter
__ 0(2 gain adjustment mode 1 Automatic setting
(interpolation mode))
_ _ 1: (Auto tuning mode 1)
_ _ 2: (Auto tuning mode 2)
_ _ 3 (Manual mode) Manual setting
__ 4:(2 gain adjustment mode 2) Automatic setting
PB09 Set the gain of the speed loop. 823 oflo
VG2 Set this parameter when vibration occurs on machines of low rigidity or large [rad/s]
Speed loop backlash. Increasing the setting value will also increase the response level but will
gain be liable to generate vibration and noise.
The setting of the parameter will be the automatic setting or manual setting
depending on the [Pr. PAQ8] setting. Refer to the table of [Pr. PB08] for details.
Setting range: 20 to 65535
PB10 Set the integral time constant of the speed loop. 33.7 010
VIC Decreasing the setting value will increase the response level but will be liable to [ms]
Speed generate vibration and noise.
integral The setting of the parameter will be the automatic setting or manual setting
compensation depending on the [Pr. PAO8] setting. Refer to the table of [Pr. PB08] for details.
Setting range: 0.1 to 1000.0
PB11 Set the differential compensation. 980 oo
vDC To enable the setting value, turn on PC (proportional control).
Speed
differential
compensation Setting range: 0 to 1000
PB12 Set a dynamic friction torque in percentage to the rated torque at servo motor rated 0 e
OVA speed. Alternatively, set a dynamic friction force in percentage to the continuous [%]
Overshoot thrust at linear servo motor rated speed.
amount When the response level is low or when the torque/thrust is limited, the efficiency of
compensation the parameter may be lower.
Setting range: 0 to 100
PB13 Set the notch frequency of the machine resonance suppression filter 1. 4500 (O | O | O
NH1 When "Filter tuning mode selection" is set to "Automatic setting (__ _ 1)"in [Pr. [HZ]
Machine PBO01], this parameter will be adjusted automatically by adaptive tuning.
resonance When "Filter tuning mode selection" is set to "Manual setting (_ _ _ 2)"in [Pr. PB01],
suppression the setting value will be enabled.
filter 1
Setting range: 10 to 4500
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. Initial Control
No.;z;;r::aboll Scefttllr:g Function value mode
gl it [P[s]T
PB14 Set the shape of the machine resonance suppression filter 1.
NHQ1 When "Filter tuning mode selection" is set to "Automatic setting (__ _ 1)" in [Pr. PB01], this parameter will be adjusted
Notch shape | automatically by adaptive tuning.
selection 1 When "Filter tuning mode selection" is set to "Manual setting (_ _ _ 2)" in [Pr. PB01], the setting value will be enabled.
_ _ _x | For manufacturer setting Oh
__ X _ | Notch depth selection Oh O|l01|0
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_x__ | Notch width selection Oh O[0O]|0O
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB15 Set the notch frequency of the machine resonance suppression filter 2. 4500 (OO | O
NH2 To enable the setting value, set "Machine resonance suppression filter 2 selection” [Hz]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB16].
resonance
suppression
filter 2 Setting range: 10 to 4500
PB16 Set the shape of the machine resonance suppression filter 2.
NHQ2 _ _ _x | Machine resonance suppression filter 2 selection Oh O|l0 1|0
Notch shape 0: Disabled
selection 2 1: Enabled
_ _ X _ | Notch depth selection Oh O|l01|0
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh olo]o0O
0:a=2
1:a=3
2:a0=4
3:a=5
X _ _ _ | For manufacturer setting Oh
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No.;sé};r::aboll Scefttllr:g Function value mode
gl it [P[s]T
PB17 Set the shaft resonance suppression filter.
NHF This is used to suppress a low-frequency machine vibration.
Shaft When "Shaft resonance suppression filter selection” is set to "Automatic setting (_ _ _ 0)" in [Pr. PB23], the value will
resonance be calculated automatically from the servo motor you use and load to motor inertia ratio. It will not be automatically

suppression
filter

calculated for the linear servo motor. When "Manual setting ( 1)" is selected, the value set in this parameter will

be used.
When "Shaft resonance suppression filter selection" is set to "Disabled (_ _ _ 2)" in [Pr. PB23], the setting value of this
parameter will be disabled.
When "Machine resonance suppression filter 4 selection" is "Enabled (_ _ _ 1)" in [Pr. PB49], the shaft resonance
suppression filter is not available.
_ _xx | Shaft resonance suppression filter setting frequency selection 00h olo]o
Refer to table 5.5 for settings.
Set the value closest to the frequency you need.
_ X _ _ | Notch depth selection Oh O|l01|0
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
X _ _ _ | For manufacturer setting Oh

Table 5.5 Shaft resonance suppression filter
setting frequency selection

PB18

LPF
Low-pass
filter setting

S\Ztlt:‘lg Frequency [HZ] Svcztlt:‘r;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 __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

__0OF 600 __1F 290

Set the low-pass filter. 3141 | O | O
The following shows a relation of a required parameter to this parameter. [rad/s]

Setting range: 100 to 18000

[Pr. PB23] [Pr. PB18]
__ 0 _ (Initial value) [ Automatic setting
__1_ Setting value
enabled
2 Setting value
disabled
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PB19 Set the vibration frequency for vibration suppression control 1 to suppress low- 1000 | O
VRF11 frequency machine vibration. [HZ]
Vibration When "Vibration suppression control 1 tuning mode selection" is set to "Automatic
suppression setting (__ _ 1)"in [Pr. PB02], this parameter will be set automatically. When
control 1 - "Manual setting (_ _ _ 2)"is selected, the setting written to the parameter is used.
Vibration The setting range of this parameter varies, depending on the value in [Pr. PBO7]. If a
frequency value out of the range is set, the vibration suppression control will be disabled.
Refer to section 7.1.5 for details.
Setting range: 0.1 to 300.0
PB20 Set the resonance frequency for vibration suppression control 1 to suppress low- 1000 | O
VRF12 frequency machine vibration. [Hz]
Vibration When "Vibration suppression control 1 tuning mode selection" is set to "Automatic
suppression setting (__ _ 1)"in [Pr. PB02], this parameter will be set automatically. When
control 1 - "Manual setting (_ _ _ 2)" is selected, the setting written to the parameter is used.
Resonance The setting range of this parameter varies, depending on the value in [Pr. PB07]. If a
frequency value out of the range is set, the vibration suppression control will be disabled.
Refer to section 7.1.5 for details.
Setting range: 0.1 to 300.0
PB21 Set the damping of the vibration frequency for vibration suppression control 1 to 0.00 0
VRF13 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 1 tuning mode selection" is set to "Automatic
suppression setting (__ _ 1)"in [Pr. PB02], this parameter will be set automatically. When
control 1 - "Manual setting (_ _ _ 2)"is selected, the setting written to the parameter is used.
Vibration Refer to section 7.1.5 for details.
frequency
damping Setting range: 0.00 to 0.30
PB22 Set a damping of the resonance frequency for vibration suppression control 1 to 0.00 0
VRF14 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 1 tuning mode selection" is set to "Automatic
suppression setting (__ _ 1)"in [Pr. PB02], this parameter will be set automatically. When
control 1 - "Manual setting (_ _ _ 2)"is selected, the setting written to the parameter is used.
Resonance Refer to section 7.1.5 for details.
frequency
damping Setting range: 0.00 to 0.30
PB23 __ _ x| Shaft resonance suppression filter selection Oh olo]o
VFBF Select the shaft resonance suppression filter.
Low-pass 0: Automatic setting
filter selection 1: Manual setting
2: Disabled
When "Machine resonance suppression filter 4 selection" is set to "Enabled (__ _ 1)"
in [Pr. PB49], the shaft resonance suppression filter is not available.
_ _ X _ | Low-pass filter selection Oh oo
Select the low-pass filter.
0: Automatic setting
1: Manual setting
2: Disabled
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
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PB24 _ _ _x | Slight vibration suppression control selection Oh O
*MVS Select the slight vibration suppression control.
Slight 0: Disabled
vibration 1: Enabled
suppression To enable the slight vibration suppression control, set "Gain adjustment mode
control selection" to "Manual mode (_ _ _ 3)"in [Pr. PA08]. Slight vibration suppression
control cannot be used in the speed control mode.
_ _ X _ | For manufacturer setting Oh
X Oh
X_ Oh
PB25 _ _ _ X | Model adaptive control selection Oh Oof|o
*BOP1 0: Enabled (model adaptive control)
Function 2: Disabled (PID control)
selection B-1 This parameter is available with servo amplifiers with software version B4 or later.
_ _x_ | Position acceleration/deceleration filter type selection Oh o)
Select the position acceleration/deceleration filter type.
0: Primary delay
1: Linear acceleration/deceleration
When you select "Linear acceleration/deceleration”, do not switch the control mode.
Doing so will cause the servo motor to make a sudden stop at the time of control
mode switching.
_ X _ _ | For manufacturer setting Oh
X__ Oh
PB26 Select the gain switching condition.
*CDP Set conditions to enable the gain switching values set in [Pr. PB29] to [Pr. PB36] and [Pr. PB56] to [Pr. PB60].
Gain ___ x| Gain switching selection Oh oo
switching 0: Disabled
function

1: Input device (gain switching (CDP))

2: Command frequency

3: Droop pulses

4: Servo motor speed/linear servo motor speed

X Gain switching condition selection Oh 010
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 Gain switching time constant disabling condition selection Oh 010
0: Switching time constant enabled

1: Switching time constant disabled

2: Return time constant disabled

Refer to section 7.2.4 for details.

This parameter is used by servo amplifier with software version B4 or later.

X _ _ _ | For manufacturer setting Oh
PB27 This is used to set the value of gain switching (command frequency, droop pulses, 10 010
CDL and servo motor speed/linear servo motor speed) selected in [Pr. PB26]. [kpulse/s]
Gain The set value unit differs depending on the switching condition item. (Refer to /[pulse]
switching section 7.2.3.) /[r/min]
condition The unit "r/min" will be "mm/s" for linear servo motors.

Setting range: 0 to 9999

PB28 This is used to set the time constant until the gains switch in response to the 1 oo
CDT conditions set in [Pr. PB26] and [Pr. PB27]. [ms]

Gain

switching

time constant Setting range: 0 to 100
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Switching during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.

Setting range: 0.0 to 300.0

. Initial Control
No.;sé};r::aboll Sceﬁt;lir:g Function value mode
[unit] S| T

PB29 This is used to set the load to motor inertia ratio/load to motor mass ratio for when 7.00 e}
GD2B gain switching is enabled. [Multiplier]
Load to motor This parameter is enabled only when "Gain adjustment mode selection" is "Manual
inertia ratio/ mode (_ _ _ 3)"in [Pr. PA08].
load to motor
mass ratio
after gain
switching Setting range: 0.00 to 300.00
PB30 Set the position loop gain when the gain switching is enabled. 0.0
PG2B When you set a value less than 1.0 rad/s, the value will be the same as [Pr. PB08]. [rad/s]
Position loop This parameter is enabled only when "Gain adjustment mode selection" is "Manual
gain after mode (_ _ _ 3)"in [Pr. PA08].
gain
switching Setting range: 0.0 to 2000.0
PB31 Set the speed loop gain when the gain switching is enabled. 0 e}
VG2B When you set a value less than 20 rad/s, the value will be the same as [Pr. PB09]. [rad/s]
Speed loop This parameter is enabled only when "Gain adjustment mode selection" is "Manual
gain after mode (_ _ _ 3)"in [Pr. PA08].
gain
switching Setting range: 0 to 65535
PB32 Set the speed integral compensation when the gain changing is enabled. 0.0 e}
VICB When you set a value less than 0.1 ms, the value will be the same as [Pr. PB10]. [ms]
Speed This parameter is enabled only when "Gain adjustment mode selection" is "Manual
integral mode (_ _ _ 3)"in [Pr. PA08].
compensation
after gain
switching Setting range: 0.0 to 5000.0
PB33 Set the vibration frequency of the vibration suppression control 1 for when the gain 0.0
VRF1B switching is enabled. [Hz]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB19].
suppression This parameter is enabled only when the following conditions are fulfilled.
control 1 - * "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ __ 3)".
Vibration * "Vibration suppression control 1 tuning mode selection” in [Pr. PB02] is "Manual
frequency setting (___ 2)".
after gain - "Gain switching selection” in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching 1)",

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.0 to 300.0
PB34 Set the resonance frequency for vibration suppression control 1 when the gain 0.0
VRF2B switching is enabled. [HZ]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB20].
suppression This parameter will be enabled only when the following conditions are fulfilled.
control 1 - + "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
Resonance - "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual
frequency setting (_ _ _ 2)".
after gain + "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_ _
switching 1)




5. PARAMETERS

) Initial Control
No./symbol/ Se_ttl_ng Function va|tuae mode
name digit [unit] FTsTT
PB35 Set a damping of the vibration frequency for vibration suppression control 1 when 0.00 e
VRF3B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
control 1 - - "Vibration suppression control 1 tuning mode selection” in [Pr. PB02] is "Manual
Vibration setting (_ _ _ 2)".
frequency - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
damping after .
gain Switching during driving may cause a shock. Be sure to switch them after the servo
switching motor or linear servo motor stops.
Setting range: 0.00 to 0.30
PB36 Set a damping of the resonance frequency for vibration suppression control 1 when 0.00 o)
VRF4B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
control 1 - - "Vibration suppression control 1 tuning mode selection” in [Pr. PB02] is "Manual
Resonance setting (_ _ _2)".
frequency = "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_

damping after
gain
switching

1y
Switching during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.

Setting range: 0.00 to 0.30
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PB45 Set the command notch filter.
CNHF _ _xx | Command notch filter setting frequency selection 00h 9]
Command Refer to table 5.6 for the relation of setting values to frequency.
notch filter _ X _ _ | Notch depth selection Oh 0
Refer to table 5.7 for details.
X _ _ _ | For manufacturer setting Oh

Table 5.6 Command notch filter setting frequency selection

S\'l":lt:;g Frequency [HZ] S\'l":lt:;g Frequency [Hz] S\;:Itl';;g Frequency [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 14.1
__05 450 __25 53 __45 13.4
__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 __48B 10.4
__ocC 187 __2cC 40 __4cC 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 24.5 __57 6.1
__18 93 __38 23.4 __58 5.9
__19 90 __39 225 __59 5.6
__1A 86 __3A 21.6 __5A 5.4
__1B 83 __3B 20.8 __5B 5.2
__1cC 80 __3cC 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 45
Table 5.7 Notch depth selection
sztlt:;g Depth [dB] sztlt:;g Depth [dB]
_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
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PB46 Set the notch frequency of the machine resonance suppression filter 3. 4500 e}
NH3 To enable the setting value, set "Machine resonance suppression filter 3 selection"” [Hz]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB47].
resonance
suppression
filter 3 Setting range: 10 to 4500
PB47 Set the shape of the machine resonance suppression filter 3.
NHQ3 _ _ _x | Machine resonance suppression filter 3 selection Oh @)
Notch shape 0: Disabled
selection 3 1: Enabled
_ _ X _ | Notch depth selection Oh e}
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh e}
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB48 Set the notch frequency of the machine resonance suppression filter 4. 4500 e}
NH4 To enable the setting value, set "Machine resonance suppression filter 4 selection” [HZ]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB49].
resonance
suppression
filter 4 Setting range: 10 to 4500
PB49 Set the shape of the machine resonance suppression filter 4.
NHQ4 _ _ _x | Machine resonance suppression filter 4 selection Oh @)
Notch shape 0: Disabled
selection 4 1: Enabled
When the setting of this digit is "Enabled", [Pr. PB17 Shaft resonance suppression
filter] is not available.
_ _ X _ | Notch depth selection Oh e}
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh e}
0:a=2
1:a=3
2:a0=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB50 Set the notch frequency of the machine resonance suppression filter 5. 4500 0O
NH5 To enable the setting value, set "Machine resonance suppression filter 5 selection" [Hz]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB51].
resonance
suppression
filter 5 Setting range: 10 to 4500
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PB51 Set the shape of the machine resonance suppression filter 5.
NHQ5 When "Robust filter selection" is "Enabled (_ _ _ 1)"in [Pr. PE41], the machine resonance suppression filter 5 is not
Notch shape available.
selection 5 _ _ _x | Machine resonance suppression filter 5 selection Oh Olo|0O
0: Disabled
1: Enabled
_ _ X _ | Notch depth selection Oh Ol0|0
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh O|l0|0
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB52 Set the vibration frequency for vibration suppression control 2 to suppress low- 1000 | O
VRF21 frequency machine vibration. [HZ]
Vibration When "Vibration suppression control 2 tuning mode selection” is set to "Automatic
suppression setting (_ _ 1 _)"in [Pr. PB02], this parameter will be set automatically. When
control 2 - "Manual setting (_ _ 2 _)"is selected, the setting written to the parameter is used.
Vibration To enable the setting value, set "Vibration suppression mode selection" to "3 inertia
frequency mode (_ _ _ 1)"in [Pr. PA24].
The setting range of this parameter varies, depending on the value in [Pr. PBO7]. If a
value out of the range is set, the vibration suppression control will be disabled. Refer
to section 7.1.5 for details.
Setting range: 0.1 to 300.0
PB53 Set the resonance frequency for vibration suppression control 2 to suppress low- 1000 | O
VRF22 frequency machine vibration. [HZ]
Vibration When "Vibration suppression control 2 tuning mode selection” is set to "Automatic
suppression setting (__ 1 _)"in [Pr. PB02], this parameter will be set automatically. When
control 2 - "Manual setting (_ _ 2 _)"is selected, the setting written to the parameter is used.
Resonance To enable the setting value, set "Vibration suppression mode selection” to "3 inertia
frequency mode (_ _ _ 1)"in [Pr. PA24].
The setting range of this parameter varies, depending on the value in [Pr. PBO7]. If a
value out of the range is set, the vibration suppression control will be disabled. Refer
to section 7.1.5 for details.
Setting range: 0.1 to 300.0
PB54 Set a damping of the vibration frequency for vibration suppression control 2 to 0.00 e}
VRF23 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 2 tuning mode selection” is set to "Automatic
suppression setting (__ 1 _)"in [Pr. PB02], this parameter will be set automatically. When
control 2 - "Manual setting (_ _ 2 _)"is selected, the setting written to the parameter is used.
Vibration To enable the setting value, set "Vibration suppression mode selection” to "3 inertia
frequency mode (_ _ _ 1)"in [Pr. PA24]. Refer to section 7.1.5 for details.
damping
Setting range: 0.00 to 0.30
PB55 Set a damping of the resonance frequency for vibration suppression control 2 to 0.00 e}
VRF24 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 2 tuning mode selection" is set to "Automatic
suppression setting (__ 1 _)"in [Pr. PB02], this parameter will be set automatically. When
control 2 - "Manual setting (_ _ 2 _)"is selected, the setting written to the parameter is used.
Resonance To enable the setting value, set "Vibration suppression mode selection" to "3 inertia
frequency mode (_ _ _ 1)"in [Pr. PA24]. Refer to section 7.1.5 for details.
damping
Setting range: 0.00 to 0.30
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PB56 Set the vibration frequency for vibration suppression control 2 when the gain 0.0
VRF21B switching is enabled. [Hz]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB52].
suppression This parameter will be enabled only when the following conditions are fulfilled.
39““9' 2- - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
frlet;rsgzgy - "Vibration suppression mode selection” in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
after gain - "Vibration suppression control 2 tuning mode selection” in [Pr. PB02] is "Manual
switching setting (__2_)".

- "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_

_ I

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.0 to 300.0
PB57 Set the resonance frequency for vibration suppression control 2 when the gain 0.0 e
VRF22B switching is enabled. [Hz]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB53].
suppression This parameter will be enabled only when the following conditions are fulfilled.
;ontrol 2- - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
frzzﬁgszse + "Vibration suppression mode selection" in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
after gain = "Vibration suppression control 2 tuning mode selection” in [Pr. PB02] is "Manual
switching setting (__2 )"

- "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_

__1"

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.0 to 300.0
PB58 Set a damping of the vibration frequency for vibration suppression control 2 when 0.00 e}
VRF23B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
S/?S:;?Li B - "Vibration suppression mode selection” in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".

ibrati — . . (o o

frequency - "V|t>.rat|on suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual
damping after setting (__2_)".
gain - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching )

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.00 to 0.30
PB59 Set a damping of the resonance frequency for vibration suppression control 2 when 0.00 e)
VRF24B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
;c;r:g:;ée - "Vibration suppression mode selection" in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
frequency - "Vib.ration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual
damping after setting (__2_)"
gain - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching o

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.00 to 0.30
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No.r/;);rr:aboll Sgittlir:g Function value mode
9 i) [PTS]T
PB60 Set the model loop gain when the gain switching is enabled. 0.0 e}
PG1B When you set a value less than 1.0 rad/s, the value will be the same as [Pr. PB07]. [rad/s]
Model loop This parameter will be enabled only when the following conditions are fulfilled.
gain after - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
gal.n . - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching 1y
Svﬁtzhing during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.
Setting range: 0.0 to 2000.0
5.2.3 Extension setting parameters ([Pr. PC_ _])
i Initial Control
No.ésa);rr?eboll Sgittlir:g Function value mode
9 wnitt [PsS|T
PCO1 Set the acceleration time required to reach the rated speed from 0 r/min or 0 mm/s 0 OO0
STA for VC (Analog speed command) and [Pr. PCO5 Internal speed command 1] to [Pr. [ms]
Acceleration PC11 Internal speed command 7].
time constant Speed If the preset speed command is lower
P than the rated speed, acceleration/
Rated |--------- deceleration time will be shorter.
speed / 1 1 i g]
| |
| |
1 1
| |
0 r/min ‘ ‘ > Time
(0 mmis) o« :
[Pr. PCO1] setting [Pr. PC02] setting
For example for the servo motor of 3000 r/min rated speed, set 3000 (3 s) to
increase the speed from 0 r/min to 1000 r/min in 1 second.
Setting range: 0 to 50000
PC02 Set the deceleration time required to reach 0 r/min or 0 mm/s from the rated speed 0 OO0
STB for VC (Analog speed command) and [Pr. PCO5 Internal speed command 1] to [Pr. [ms]
Deceleration PC11 Internal speed command 7].
time constant
Setting range: 0 to 50000
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. Initial Control
No.r/;‘webol/ Sgittlir:g Function value mode
¢ i) [PTST
PCO03 Start/stop the servo motor or linear servo motor smoothly. 0 olo
STC Set the time of the arc part for S-pattern acceleration/deceleration. [ms]
S-pattern Setting "0" will make it linear acceleration/deceleration.
acceleration/
dgcelerahon Speed command| - - -~ - - o~~~ —
time constant / ; ; \
233 i o
3828 ‘:\ \:‘
o 0 P [ [
S (N I
cCo0 (N [
g 1={%] : I : : | :
| |
0 r/min ! o Co }
(0 mm/s) i : : > < : : Y Time
STC STC STC STC
STA STB
STA: Acceleration time constant ([Pr. PC01])
STB: Deceleration time constant ([Pr. PC02])
STC: S-pattern acceleration/deceleration time constant ([Pr. PC03])
Long setting of STA (acceleration time constant) or STB (deceleration time constant)
may produce an error in the time of the arc part for the setting of the S-pattern
acceleration/deceleration time constant.
The upper limit value of the actual arc part time is limited by
2000000 ; lerati b 2000000 for decelerai
~gTp  foracceleration or by — = for deceleration.
(Example) At the setting of STA 20000, STB 5000 and STC 200, the actual arc part
times are as follows.
Acceleration: 100 ms
2000000 100 <200
20000 - 100 [msl (ms]
Therefore, it will be limited to 100 ms.
Deceleration: 200 ms
2000000 400 > 200
5000 [ms] [ms]
Therefore, it will be 200 ms as you set.
Setting range: 0 to 5000
PCO04 Set the constant of a primary delay filter for the torque/thrust command. 0 o)
TQC Torque command (Thrust command) [ms]
Torque/thrust
(e constart Torque o |
(Thrust) ) L ’ \\\ After filtering
// }/ \\\
I v
oo VN
A ! [N
/ ! \ \
/ ! \ A
| N
\ ;’
TQc TQc Time
TQC: Torque/thrust command time constant
Setting range: 0 to 50000




5. PARAMETERS

. Initial Control
No/symbol/ Se.ttl.ng Function value mode
name digit .
[unitf] | P|S|T
PCO05 Set the speed 1 of internal speed commands. 100 0
SC1 When "Speed command input unit selection (_ _ 0 _)" is set in [Pr. PC29], the unit [r/min)/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 1 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 1 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set the speed 1 of internal speed limits. 0
When "Speed command input unit selection (_ _ 0 _)"is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
PCO06 Set the speed 2 of internal speed commands. 500 0
SC2 When "Speed command input unit selection (__ 0 _)"is set in [Pr. PC29], the unit [r/min}/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 2 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 2 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set the speed 2 of internal speed limits. o)
When "Speed command input unit selection (__ 0 _)"is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
PCO07 Set the speed 3 of internal speed commands. 1000 0
SC3 When "Speed command input unit selection (__ 0 )" is set in [Pr. PC29], the unit [r/min]/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 3 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 3 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set speed 3 of internal speed limits. e
When "Speed command input unit selection (__ 0 _)"is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
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No/symbol/ Se.ttl.ng Function value mode
name digit .
[unitf] | P|S|T
PCO08 Set the speed 4 of internal speed commands. 200 0
Sc4 When "Speed command input unit selection (_ _ 0 _)" is set in [Pr. PC29], the unit [r/min)/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 4 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 4 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set the speed 4 of internal speed limits. 0
When "Speed command input unit selection (_ _ 0 _)"is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
PCO09 Set the speed 5 of internal speed commands. 300 0
SC5 When "Speed command input unit selection (__ 0 _)"is set in [Pr. PC29], the unit [r/min}/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 5 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 5 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set the speed 5 of internal speed limits. o)
When "Speed command input unit selection (__ 0 _)"is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
PC10 Set the speed 6 of internal speed commands. 500 0
SC6 When "Speed command input unit selection (__ 0 )" is set in [Pr. PC29], the unit [r/min]/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 6 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 6 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set the speed 6 of internal speed limits. e
When "Speed command input unit selection (__ 0 _)"is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
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No./symbol/ Se.ttl.ng Function value mode
name digit .
[unit] [P | S| T
PC11 Set the speed 7 of internal speed commands. 800 0
SC7 When "Speed command input unit selection (_ _ 0 _)" is set in [Pr. PC29], the unit [r/min)/
Internal will be r/min or mm/s. [mm/s]
speed When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
command 7 will be 0.1 r/min or 0.1 mm/s.
Internal For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
speed limit 7 If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
Set the speed 7 of internal speed limits. e
When "Speed command input unit selection (_ _ 0 _)" is set in [Pr. PC29], the unit
will be r/min or mm/s.
When "Speed command input unit selection (_ _ 1 _)"is set in [Pr. PC29], the unit
will be 0.1 r/min or 0.1 mm/s.
For example, to set 500.5 r/min while "(_ _ 1 _)"is set in [Pr. PC29], set 5005.
If a speed faster than the instantaneous permissible speed is set, the instantaneous
permissible speed will be applied.
Setting range: 0 to 65535
PC12 Set the speed of servo motor or linear servo motor at the maximum voltage (10 V) 0 0
VCM input to VC (Analog speed command). [r/min)/
Analog speed When "0" is set, the rated speed of the connected servo motor or linear servo motor | [mm/s]
command - is used.
Maximum When you input a command value of the permissible speed or more to VC, the value
speed is clamped at the permissible speed.
Analog speed
limit - Setting range: 0 to 50000
Maximum Set the speed of servo motor or linear servo motor at the maximum voltage (10 V) 0
speed input to VLA (Analog speed limit).
When "0" is set, the rated speed of the connected servo motor or linear servo motor
is used.
When you input a limit value of the permissible speed or more to VLA, the value is
clamped at the permissible speed.
Setting range: 0 to 50000
PC13 Set the output torque/thrust at the analog torque/thrust command voltage (TC = +8 100.0 e}
TLC V) of +8 V on the assumption that the maximum torque/thrust is 100.0%. [%]
Analog For example, set 50.0.
'::c:)rr?ql::;t:;ust The maximum torque or thrust x 15000'% is outputted.
maximum When you input a command value of the maximum torque/thrust or more to TC, the
output value is clamped at the maximum torque/thrust.
Setting range: 0.0 to 1000.0
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PC14 _ _ XX [Analog monitor 1 output selection 00h O101|0
MOD1 Select a signal to output to MO1 (Analog monitor 1). Refer to app. 7.3 for detection
Analog point of output selection.
monitor 1 Refer to table 5.8 or table 5.9 for settings.
output _ X __ | For manufacturer setting Oh
X Oh

Table 5.8 Analog monitor setting value (MR-J4-_A (-RJ) 100 W or more)

Operation
mode (Note 1)

Setting

Item
value

Full.

Lin.

DD

00 | (Linear) servo motor speed
(8 V/max. speed)

0 1 | Torque or thrust
(8 V/max. torque or max. thrust) (Note 3)

0 2 | (Linear) servo motor speed
(+8 V/max. speed)

0 3 | Torque or thrust
(+8 V/max. torque or max. thrust) (Note 3)

_ 04 [ Current command (+8 V/max. current command)

_ 05 [ Command pulse frequency (10 V/+4 Mpulses/s)

_ 06 [ Servo motor-side droop pulses (+10 V/100 pulses)
(Note 2)

0 7 | Servo motor-side droop pulses (10 V/1000 pulses)
(Note 2)

0 8 | Servo motor-side droop pulses (10 V/10000 pulses)
(Note 2)

o] Of O] Oofojo] O O] O O
o] Of O] oflojo] o o] O O

_ 09 [ Servo motor-side droop pulses (+10 V/100000 pulses)
(Note 2)

ol o o ool O O] O] O

_ 0 A | Feedback position (+10 /1 Mpulse) (Note 2)

_ 0 B | Feedback position (+10 V/10 Mpulses) (Note 2)

_ 0 C | Feedback position (10 V/100 Mpulses) (Note 2)

_ 0D | Bus voltage (200 V class and 100 V class: +8 V/400 V,
400 V class: +8 /800 V)

o| ol|lololol o] o] ol olo|lo|l ol ©o| o o]Standard

_ 0 E | Speed command 2 (+8 V/max. speed)

_ 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 /100000 pulses) (Note 2)

_ 14 | Load-side droop pulses (+10 V/1 Mpulse) (Note 2)

_ 15 | Servo motor-side/load-side position deviation
(10 V/100000 pulses)

16 | Servo motor-side/load-side speed deviation
(8 V/max. speed)

ol O ololololololo| O

17 | Internal temperature of encoder (+10 V/£128 °C) e}

Note 1. Items with O are available for each operation mode.
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
DD: Direct drive motor use
2. Encoder pulse unit

3. The larger value of [Pr. PA11] or [Pr. PA12] will be the maximum torque or the maximum thrust.




5. PARAMETERS

. Initial Control
No.r/;);rr:aboll Sgittl'r:g Function value mode
’ i [P]S]T
PC14
2"0?1 Table 5.9 Analog monitor setting value (MR-J4-03A6(-RJ))
nalo
monitgr 1 Setting ltem
output value
__ 00 | Servo motor speed (5 V + 3 V/max. speed)
__01 | Torque (5 V % 3 V/Imax. torque) (Note 2)
__ 02 | Servo motor speed (5 V + 3 V/max. speed)
__ 03 | Torque (5V + 3 V/max. torque) (Note 2)
__ 04 | Current command (5 V £ 3 V/max. current command)
__ 05 | Command pulse frequency (5 V + 4 V/+4 Mpulses/s)
__ 06 | Servo motor-side droop pulses (5 V + 4 V/100 pulses)
(Note 1)
__ 07 | Servo motor-side droop pulses (5 V = 4 V/1000 pulses)
(Note 1)
__ 08 | Servo motor-side droop pulses (5 V + 4 V/10000
pulses) (Note 1)
__ 09 | Servo motor-side droop pulses
(5V £ 4V/100000 pulses) (Note 1)
_ _ 0 A | Feedback position (5 V + 4 V/1 Mpulse) (Note 1)
__ 0B | Feedback position (5 V + 4 V/10 Mpulses) (Note 1)
__0C [ Feedback position (5 V + 4 V/100 Mpulses) (Note 1)
__0D |Bus voltage (5 V + 4 V/100 V)
__0OE | Speed command 2 (5 V % 3 V/max. speed)
_ _ 17 | Internal temperature of encoder (5 V + 4 V/£128 °C)
Note 1. Encoder pulse unit
2. The larger value of [Pr. PA11] or [Pr. PA12] will be the maximum torque.
PC15 _ _ XX [ Analog monitor 2 output selection 01h O|l01|0
MOD2 Select a signal to output to MO2 (Analog monitor 2). Refer to app. 7.3 for detection
Analog point of output selection.
monitor 2 Refer to [Pr. PC14] for settings.
output _x_ _ | For manufacturer setting Oh
X__ _ Oh
PC16 Set the delay time between MBR (Electromagnetic brake interlock) and the base 0 Olo|0O
MBR drive circuit is shut-off. For the timing chart of when the servo motor with an [ms]
Electromagnetic electromagnetic brake is used, refer to section 3.10.2.
brake sequence
output Setting range: 0 to 1000
PC17 Set the output range of ZSP (Zero speed detection). 50 Olo|0O
ZSP ZSP (Zero speed detection) has hysteresis of 20 r/min or 20 mm/s. [r/min}/
Zero speed [mm/s]
Setting range: 0 to 10000
PC18 _ _ _x | Alarm history clear selection Oh Ol010
*BPS Clear the alarm history.
Alarm history 0: Disabled
clear 1: Enabled
When "Enabled" is set, the alarm history will be cleared at the next power-on. Once
the alarm history is cleared, the setting becomes disabled automatically.
_ _ x_ | For manufacturer setting Oh
X Oh
X__ Oh
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PC19 _ _ _x | Encoder output pulse phase selection Oh O101|0
*ENRS Select the encoder pulse direction.
Encoder 0: A-phase 90° shift in CCW or positive direction
output pulse 1: A-phase 90° shift in CW or negative direction
selection
Sett Servo motor rotation direction/
VZILIJneg linear servo motor travel direction
CCW or positive direction | CW or negative direction
0 Aphase f ¥ £ 3 f J|Aphase F ¥ f ¢+ £
B-phasel f 1 f 1 f B-phasef l f 1 f 1
] A-phase flflflA-phase flflfl
B-phasef 1 f 1 f 1 B-phasel f 1 f 1 f
_ _X_ | Encoder output pulse setting selection Oh O|l01|0

Refer to app. 15 for details.

0: Output pulse setting

1: Dividing ratio setting

2: The same output pulse setting as the command pulse
3: A-phase/B-phase pulse electronic gear setting

4: A/B-phase pulse through output setting

X Selection of the encoders for encoder output pulse Oh e
Select an encoder for servo amplifier output.
0: Servo motor encoder
1: Load-side encoder

When"_ 10 _"is set to this parameter, [AL. 37 Parameter error] will occur.
This is only for the fully closed loop system.
If "1" is set other than in the fully closed loop system, [AL. 37 Parameter error] will

occur.
X _ _ _ | For manufacturer setting Oh
PC20 Set a station No. of the servo amplifier for RS-422 and USB communication. 0 ololo
*SNO Always set one station to one axis of the servo amplifier. Setting one station number | [Station]
Station No. to two or more stations will disable a normal communication.
setting
Setting range: 0 to 31
PC21 Select the details of RS-422 communication function.
*SOP _ _ _ x | For manufacturer setting Oh
RS-422 _ X _ | RS-422 communication baud rate selection oh ololo
communication When using the parameter unit, set"1 _ __"in [Pr. PF34].
function 0: 9600 [bps]
selection 1: 19200 [bps]
2: 38400 [bps]
3: 57600 [bps]
4: 115200 [bps]
_ X_ _ | RS-422 communication response delay time selection Oh O101|0
0: Disabled
1: Enabled (responding after 800 ys or longer delay time)
X _ _ _ | For manufacturer setting Oh
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No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

P

S

T

PC22
*COP1
Function
selection C-1

For manufacturer setting

Oh

Oh

Oh

Encoder cable communication method selection

Select the encoder cable communication method.

0: Two-wire type

1: Four-wire type

When using an encoder of A/B/Z-phase differential output method, set "0".
Incorrect setting will result in [AL. 16 Encoder initial communication error 1] or [AL.
20 Encoder normal communication error 1]. Setting "1" will trigger [AL. 37] while
"Fully closed loop control mode (_ _ 1 _)" is selected in [Pr. PA01] (except MR-J4-
_A_-RJ).

For MR-J4-03A6(-RJ) servo amplifiers, this digit cannot be used when a setting
value other than the initial value is set. Also, it does not comply with encoders of
A/B/Z-phase differential output method.

Oh

PC23

*COP2
Function
selection C-2

Servo-lock selection at speed control stop
Select the servo-lock selection at speed control stop.
In the speed control mode, the servo motor shaft can be locked to prevent the shaft
from being moved by an external force.
0: Enabled (servo-lock)
The operation to maintain the stop position is performed.
1: Disabled (no servo-lock)
The stop position is not maintained.
The control to make the speed 0 r/min or 0 mm/s is performed.

Oh

For manufacturer setting

Oh

VC/VLA voltage averaging selection

Select the VC/VLA voltage average.

Set the filtering time when VC (Analog speed command) or VLA (Analog speed limit)
is imported.

Set "0" to vary the speed to voltage fluctuation in real time. Increase the set value to
vary the speed slower to voltage fluctuation.

S\/E;tltlzneg Filtering time [ms]
0
0.444
0.888
1.777
3.555

7.111

A B|W[IN|=|O

Oh

Speed limit selection at torque control

Select the speed limit selection at torque control.

0: Enabled

1: Disabled

Do not use this function except when configuring an external speed loop.

Oh

PC24
*COP3
Function
selection C-3

In-position range unit selection
Select a unit of in-position range.
0: Command input pulse unit

1: Servo motor encoder pulse unit

Oh

For manufacturer setting

Oh

Oh

Error excessive alarm/error excessive warning level unit selection

Select units for error excessive alarm level setting with [Pr. PC43] and for error
excessive warning level setting with [Pr. PC73].

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

Oh
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PC26 _ _ _x | [AL. 99 Stroke limit warning] selection Oh Ooflo
*COP5 Enable or disable [AL. 99 Stroke limit warning].
Function 0: Enabled
selection C-5 1: Disabled
_ _ X _ | For manufacturer setting Oh
X Oh
X__ Oh
PC27 _ _ _x | [AL. 10 Undervoltage] detection method selection Oh O|l01|0
*COP6 If [AL. 10 Undervoltage] occurs due to power supply voltage distortion while FR-RC-
Function (H), FR-CV-(H), or FR-XC-(H) is being used, use this setting.
selection C-6 0: When [AL. 10] does not occur
1: When [AL. 10] occurs
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
When using the MR-J4-_A-RJ servo amplifier with the DC power supply input, set
"
DC power supply is available with MR-J4-_A-RJ servo amplifiers with software
version C2 or later.
_ _ X _ | Main circuit power supply selection Oh OO0
Select a voltage to be connected to the main circuit power supply with an MR-J4-
03A6(-RJ) servo amplifier.
0:48V DC
1:24 Vv DC
When using 24 V DC for the main circuit power supply, set "1" to this digit.
This digit is not available with MR-J4-_A_(-RJ) 100 W or more servo amplifiers. The
characteristics of the servo motor vary depending on whether 48 V DC or 24 V DC is
used. For details, refer to "Servo Motor Instruction Manual (Vol. 3)".
_ X _ _ | Undervoltage alarm selection Oh O|l01|0
Select the alarm and warning for when the bus voltage drops to the undervoltage
alarm level.
0: [AL. 10.2] regardless of servo motor speed
1: [AL. E9.1] at servo motor speed 50 r/min (50 mm/s) or less, [AL. 10.2] at over 50
r/min (50 mm/s)
X _ _ _ | For manufacturer setting Oh
PC28 _ _ _x | For manufacturer setting Oh
*COP7 X Oh
Function X Oh
selection C-7 ", ™1 inear scale multipoint Z-phase input function selection Oh ololo
When two or more reference marks exist during the full stroke of the linear encoder,
set "1".
0: Disabled
1: Enabled
This parameter setting is available with servo amplifiers with software version A5 or
later.
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
PC29 _ _ _x | For manufacturer setting Oh
*COP8 __X_ | Speed command input unit selection Oh 0|0
Function Select a speed command input unit.
selection C-8 0: r/min or mm/s
1: 0.1 r/min or 0.1 mm/s
This digit is available on servo amplifiers with software version B3 or later.
_ X _ _ | For manufacturer setting Oh
X__ Oh
PC30 To enable the parameter, turn on STAB2 (second acceleration/deceleration 0 oo
STA2 selection). [ms]
Acceleration Set the acceleration time required to reach the rated speed from 0 r/min or 0 mm/s
time constant for VC (Analog speed command) and [Pr. PCO5 Internal speed command 1] to [Pr.
2 PC11 Internal speed command 7].
Setting range: 0 to 50000




5. PARAMETERS

. Initial Control
No.r/;);rr:aboll Sgit;lir:g Function value mode
[unit] S| T

PC31 To enable the parameter, turn on STAB2 (second acceleration/deceleration 0 oo
STB2 selection). [ms]
Deceleration Set the deceleration time required to reach 0 r/min or 0 mm/s from the rated speed
time constant for VC (Analog speed command) and [Pr. PCO5 Internal speed command 1] to [Pr.
2 PC11 Internal speed command 7].

Setting range: 0 to 50000
PC32 To enable the parameter, select "Electronic gear (0 _ _ )", "J3 electronic gear 1
CMX2 setting value compatibility mode (2 _ _ )", or "J2S electronic gear setting value
Commanded compatibility mode (3 _ _ _)" of "Electronic gear selection" in [Pr. PA21].
pulse
multiplication
numerator 2 Setting range: 1 to 16777215
PC33 To enable the parameter, select "Electronic gear (0 _ _ _)", "J3 electronic gear 1
CMX3 setting value compatibility mode (2 _ _ )", or "J28S electronic gear setting value
Commanded compatibility mode (3 _ _ )" of "Electronic gear selection" in [Pr. PA21].
pulse
multiplication
numerator 3 Setting range: 1 to 16777215
PC34 To enable the parameter, select "Electronic gear (0 _ _ )", "J3 electronic gear 1
CMX4 setting value compatibility mode (2 _ _ )", or "J2S electronic gear setting value
Commanded compatibility mode (3 _ _ _)" of "Electronic gear selection" in [Pr. PA21].
pulse
multiplication
numerator 4 Setting range: 1 to 16777215
PC35 Set the parameter on the assumption that the maximum torque or thrust is 100.0%. 100.0 OO
TL2 The parameter is for limiting the torque of the servo motor or the thrust of the linear [%]
Internal servo motor.
torque limit No torque or thrust is generated when this parameter is set to "0.0".
2/internal When TL1 (Internal torque limit selection) is turned on, Internal torque limits 1 and 2
thrust limit 2 are compared and the lower value will be enabled.

Set the parameter referring to section 3.6.1 (5).

Setting range: 0.0 to 100.0
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No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

P

S

T

PC36
*DMD

Status display
selection

XX

Status display selection at power-on
Select a status display shown at power-on. Setting "21" to "27" will trigger [AL. 37] in
the mode other than the positioning mode.

00:
: Servo motor speed/linear servo motor speed

: Droop pulses

: Cumulative command pulses

: Command pulse frequency

: Analog speed command voltage (Note 1)

: Analog torque command voltage (Note 2)

: Regenerative load ratio

: Effective load ratio

: Peak load ratio

: Instantaneous torque/thrust

: Within one-revolution position/within virtual one-revolution position (1 pulse unit)
: Within one-revolution position/within virtual one-revolution position (1000 pulses

Cumulative feedback pulses

unit)

: ABS counter/virtual ABS counter

: Load to motor inertia ratio/load to motor mass ratio

: Bus voltage

: Internal temperature of encoder

: Settling time

: Oscillation detection frequency

: Number of tough operations

: Unit power consumption (increment of 1 W)

: Unit power consumption (increment of 1 kW)

: Unit total power consumption (increment of 1 Wh)

: Unit total power consumption (increment of 100 kWh)

: Load-side cumulative feedback pulses (Note 3, 5)

: Load-side droop pulses (Note 3, 5)

: Load-side encoder information 1 (1 pulse unit) (Note 3, 5)

: Load-side encoder information 1 (100000 pulses unit) (Note 3, 5)
: Load-side encoder ABS counter (Note 3, 5)

: Z-phase counter (1 pulse unit) (Note 4, 5)

: Z-phase counter (100000 pulses unit) (Note 4, 5)

: Electrical angle (1 pulse unit) (Note 4, 5)

20:

Note 1.

Electrical angle (100000 pulses unit) (Note 4, 5)

It is for the speed control mode. It will be the analog speed limit voltage in

the torque control mode.

2. Itis for the torque control mode. It will be the analog torque limit voltage in
the speed control mode and position control mode.

3. Setting "18 to 1C" will trigger [AL. 37] in the mode other than the fully closed
loop control mode.

4. Setting "1D to 20" will trigger [AL. 37] in the mode other than the linear
servo motor control mode.

5. This is not available with the MR-J4-03A6(-RJ) servo amplifier.

00h

@)

@)

o)

Status display at power-on in corresponding control mode
0: Depends on the control mode

Control mode Status display at power-on

Position Cumulative feedback pulses

Position/speed | Cumulative feedback pulses/servo motor speed

(linear servo motor speed)

Speed Servo motor speed (linear servo motor speed)

Speed/torque | Servo motor speed (linear servo motor

speed)/analog torque (thrust) command voltage

Torque Analog torque (thrust) command voltage

Torque/position | Analog torque (thrust) command

voltage/cumulative feedback pulses

1: Depends on the last 2 digits settings of the parameter

Oh

For manufacturer setting

Oh
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. Initial Control
No.;sé};r::aboll Sceﬁttlir:g Function value mode
¢ it [P]S[T
PC37 Set the offset voltage of VC (Analog speed command). The value @)
VCO For example, if CCW rotation or positive direction travel is provided by switching on | differs
Analog speed ST1 (Forward rotation start) while applying 0 V to VC, set a negative value. depending
command When automatic VC offset is used, the automatically offset value is set to this on the
offset/ parameter. (Refer to section 4.5.4.) servo
Analog speed The initial value is provided before shipment by the automatic VC offset function on | amplifiers.
limit offset condition that the voltage between VC and LG is 0 V. [mV]
Setting range: -9999 to 9999
Set the offset voltage of VLA (Analog speed limit). 0
For example, if CCW rotation or positive direction travel is provided by switching on
RS1 (Forward rotation selection) while applying 0 V to VLA, set a negative value.
When automatic VC offset is used, the automatically offset value is set to this
parameter. (Refer to section 4.5.4.)
The initial value is provided before shipment by the automatic VC offset function on
condition that the voltage between VLA and LG is 0 V.
Setting range: -9999 to 9999
PC38 Set the offset voltage of TC (Analog torque command). 0 e
TPO [mV]
Analog torque Setting range: -9999 to 9999
command Set the offset voltage of TLA (Analog torque limit) 0
offset/ :
Analog torque
limit offset Setting range: -9999 to 9999
PC39 Set the offset voltage of MO1 (Analog monitor 1). 0 O|lO0|0O
MO1 [mV]
Analog
monitor 1
offset Setting range: -9999 to 9999
PC40 Set the offset voltage of MO2 (Analog monitor 2). 0 OO0
MO2 [mV]
Analog
monitor 2
offset Setting range: -9999 to 9999
PC43 Set an error excessive alarm level. 0 e
ERZ You can change the setting unit with "Error excessive alarm/error excessive warning | [rev]/
Error level unit selection" in [Pr. PC24]. [mm]
excessive Set this per rev. for rotary servo motors and direct drive motors. Setting "0" will be "3
alarm level rev", and setting over 200 rev will be clamped with 200 rev. Set this per mm for
linear servo motors. Setting "0" will be 100 mm.
Refer to app. 17 for the adjustment method.
Setting range: 0 to 1000
PC44 _ _ _x | For manufacturer setting Oh
*COP9 X Oh
Function X oh
selection C-9 [, | 5ad-side encoder cable communication method selection Oh 0
Select the communication method of the encoder cable to be connected to the CN2L
connector of MR-J4-_A_-RJ.
0: Two-wire type
1: Four-wire type
When using a load-side encoder of A/B/Z-phase differential output method, set "0".
Incorrect setting will trigger [AL. 70] and [AL. 71]. Setting "1" while using a servo
amplifier other than MR-J4-_A_-RJ will trigger [AL. 37].
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
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No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control

mode

P

S

T

PC45
*COPA
Function
selection C-A

X

Encoder pulse count polarity selection

Select a polarity of the linear encoder or load-side encoder.

0: Encoder pulse increases in the servo motor CCW or positive direction.
1: Encoder pulse decreases in the servo motor CCW or positive direction.
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.

Oh

For manufacturer setting

Oh

Selection of A/B/Z-phase input interface encoder Z-phase connection judgment
function

Select the non-signal detection status for the pulse train signal from the A/B/Z-phase
input interface encoder used as a linear encoder or load-side encoder.

This function is enabled only when you use an A/B/Z-phase input interface encoder.
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.

Detection of
disconnection
Z-phase-side non-
signal

. Alarm status
Setting

value

Linear servo
system
[AL. 20.6]
(Z-phase)

Fully closed
loop system
[AL. 71.6]
(Z-phase)

0 Enabled

1 Disabled

Oh

For manufacturer setting

Oh

PC51
RSBR

Forced stop
deceleration
time constant

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. Setting "0" will be
100 ms.

Dynamic brake

Rated speed A Forced stop deceleration __deceleration

Servo motor speed - <
(Linear servo RS
motor speed) S

0 r/min T

(O mm/s); [PI’. PC51] =}

[Precautions]

- If the servo motor torque or linear servo motor thrust is saturated at the maximum
value 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.

Setting range: 0 to 20000

100
[ms]
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No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

P

S

T

PC54

RSUP1
Vertical axis
freefall
prevention
compensation
amount

Set the compensation amount of the vertical axis freefall prevention function.

Set it per servo motor rotation amount or linear servo motor travel distance.

When setting a positive value, the servo motor or linear servo motor moves in the

direction set with [Pr. PA14] for the forward rotation pulse input. When setting a

negative value, the servo motor or linear servo motor moves in the direction set with

[Pr. PA14] for the reverse rotation pulse input.

For example, if a positive compensation amount is set when the [Pr. PA14 Rotation

direction selection/travel direction selection] setting is "1", compensation will be

performed to the CW 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) "Forced stop deceleration function selection" of [Pr. PA04] is set to "Forced stop
deceleration function enabled (2 _ _ _)".

4) EM2 (forced stop 2) is off or an alarm occurred when the servo motor speed is
the zero speed or less.

5) MBR (Electromagnetic brake interlock) is enabled with [Pr. PD23] to [Pr. PD26],
[Pr. PD28], and [Pr. PD47], and the base circuit shut-off delay time is set in [Pr.
PC16].

Setting range: -25000 to 25000

0
[0.0001
rev)/
[0.01
mm]

@)

PC60
*COPD
Function
selection C-D

Motor-less operation selection

This is used to select the motor-less operation. This is not used in the linear servo
motor control mode, fully closed loop control, and DD motor control mode.

0: Disabled

1: Enabled

Oh

High-resolution analog input selection

Select the resolution of VC (analog speed command).

When you change parameters, perform offset adjustment with [Pr. PC37 Analog
speed command offset]. The offset adjustment can be performed by executing VC
automatic offset. Setting "1" while using a servo amplifier other than MR-J4-_A_-RJ,
MR-J4-_A_-RU, and MR-J4-_A_-RZ will trigger [AL. 37].

0: Disabled

1: Enabled

This digit is available with servo amplifiers manufactured in November 2014 or later.
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.

Oh

For manufacturer setting

Oh

[AL. 9B Error excessive warning] selection

0: [AL. 9B Error excessive warning] disabled

1: [AL. 9B Error excessive warning] enabled

This digit is available with servo amplifier with software version B4 or later.

Oh

PC73

ERW

Error
excessive
warning level

Set an error excessive warning level.

To enable the parameter, select "Enabled (1 _ _ _)" of "[AL. 9B Error excessive
warning] selection" in [Pr. PC60].

You can change the setting unit with "Error excessive alarm/error excessive warning
level unit selection" in [Pr. PC24].

Set this per rev. for rotary servo motors and direct drive motors. Setting "0" will be "1
rev", and setting over 200 rev will be clamped with 200 rev. Set this per mm for
linear servo motors. Setting "0" will be 50 mm.

When an error reaches the set value, [AL. 9B Error excessive warning] will occur.
When the error decreases lower than the set value, the warning will be canceled
automatically. The minimum pulse width of the warning signal is 100 [ms].

Set as follows.: [Pr. PC73 Error excessive warning level] < [Pr. PC43 Error
excessive alarm level] When you set as follows, [AL. 52 Error excessive] will occur
earlier than the warning.: [Pr. PC73 Error excessive warning level] = [Pr. PC43 Error
excessive alarm level]

This parameter is used by servo amplifier with software version B4 or later.

Setting range: 0 to 1000

[rev]/
[mm]
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5.2.4 1/0O setting parameters ([Pr. PD_ _])

No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

Pls]|T

PDO1
*DIA1

Input signal
automatic on
selection 1

Select in

put devices to turn on them automatically.

_ _ X (BIN): For manufacturer setting

Oh

(HEX)

_ X _ (BIN): For manufacturer setting

_ X _ _ (BIN): SON (Servo-on)

0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

X _ _ _ (BIN): For manufacturer setting

(HEX)

_ _x (BIN): PC (Proportional control)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

Oh

_ X _ (BIN): TL (External torque/external thrust limit selection)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

_ X _ _ (BIN): For manufacturer setting

X _ _ _ (BIN): For manufacturer setting

_ _ x (BIN): For manufacturer setting

Oh

(HEX)

_ X _ (BIN): For manufacturer setting

_ X _ _ (BIN): LSP (Forward rotation stroke end)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

X _ _ _ (BIN): LSN (Reverse rotation stroke end)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

X

For manufacturer setting

Oh

Convert the setting value into hexadecimal as follows.

Signal name

Initial

value

BIN

HEX

SON (Servo-on)

o|o|o|o

Signal name

Initial

value

HEX

PC (Proportional control)

TL (External torque/external thrust limit selection)

Signal name

Initial

value

BIN

HEX

Hé Héﬁ

LSP (Forward rotation stroke end)

LSN (Reverse rotation stroke end)

o|o|o|o

BIN 0: Use for an external input signal.
BIN 1: Automatic on

When you perform a magnetic pole detection without using LSP (Forward rotation stroke end) and LSN (Reverse

rotation stroke end), setting [Pr. PLO8 Linear servo motor/DD motor function selection 3] to "_ 1

disable LSP and LSN.

__"allows you to




5. PARAMETERS

. Initial Control
No.r/;);rr:aboll Sgittl'r:g Function value mode
’ i [P]S]T
PDO03 Any input device can be assigned to the CN1-15 pin.
*DI1L __xx | Position control mode - Device selection 02h 0
Input device Refer to table 5.10.
selection 1L [ x x | Speed control mode - Device selection 02h 0
Refer to table 5.10.
Table 5.10 Selectable input devices
Setting Input device (Note 1)
value P S T
02 SON SON SON
03 RES RES RES
04 PC PC
05 TL TL
06 CR
07 ST1 RS2
08 ST2 RS1
09 TLA1 TLA1
0A LSP LSP LSP (Note 3)
0B LSN LSN LSN (Note 3)
oD CDP CDP
Note 4
( OE ) CLD
Note 4
( OF ) MECR
20 SP1 SP1
21 SP2 SP2
22 SP3 SP3
23 LOP (Note 2) | LOP (Note 2) | LOP (Note 2)
24 CM1
25 CM2
26 STAB2 STAB2
Note 1. P: Position control mode, S: Speed control mode, T: Torque control mode
The diagonal lines indicate manufacturer settings. Never change the setting.

2. When assigning LOP (Control switching), assign it to the same pin in all control modes.

3. In the torque control mode, this device cannot be used during normal operation. It can be used
during the magnetic pole detection in the linear servo motor control mode and the DD motor
control mode. Also, when the magnetic pole detection in the torque control mode is completed,
this signal will be disabled.

4. It cannot be set with MR-J4-03A6(-RJ) servo amplifiers.

PDO04 Any input device can be assigned to the CN1-15 pin.

*DI1H __xx | Torque control mode - Device selection 02h 0

Input device Refer to table 5.10 in [Pr. PD03] for settings.

selection 1H [y x [ For manufacturer setting 02h

PDO05 Any input device can be assigned to the CN1-16 pin.

*DI2L __ xx | Position control mode - Device selection 00h @)

Input device Refer to table 5.10 in [Pr. PD03] for settings.

selection2L | xx [ Speed control mode - Device selection 21h 0
Refer to table 5.10 for settings.

PDO06 Any input device can be assigned to the CN1-16 pin.

*DI2H __xx | Torque control mode - Device selection 21h 0

Input device Refer to table 5.10 in [Pr. PD03] for settings.

selection 2H [y x [ For manufacturer setting 20h
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. Initial Control
No.r/;);rr:aboll Sgittl'r:g Function value mode
g wig [PTs]T
PDO7 Any input device can be assigned to the CN1-17 pin.
*DI3L When"__ _1"is setin [Pr. PA03] and absolute position detection system by DIO is selected, the CN1-17 pin will
Input device | become ABSM (ABS transfer mode).
selection 3L _ _xx [ Position control mode - Device selection 04h @)
Refer to table 5.10 in [Pr. PD03] for settings.
X X _ _ | Speed control mode - Device selection 07h e
Refer to table 5.10 in [Pr. PD03] for settings.
PDO08 Any input device can be assigned to the CN1-17 pin.
*DI3H _ _ XX [ Torque control mode - Device selection 07h O
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 3H [ xx [ For manufacturer setting 07h
PDO09 Any input device can be assigned to the CN1-18 pin.
*Dl4L When"__ _1"is setin [Pr. PAO3] and absolute position detection system by DIO is selected, the CN1-18 pin will
Input device | become ABSR (ABS transfer request).
selection4L [ _ _ xx | Position control mode - Device selection 05h O
Refer to table 5.10 in [Pr. PD03] for settings.
X X _ _ | Speed control mode - Device selection 08h O
Refer to table 5.10 in [Pr. PD03] for settings.
PD10 Any input device can be assigned to the CN1-18 pin.
*DI4H _ _ XX | Torque control mode - Device selection 08h o)
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 4H [ yx [ For manufacturer setting 08h
PD11 Any input device can be assigned to the CN1-19 pin.
*DI5L _ _xx [ Position control mode - Device selection 03h @)
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 5L | xx [ Speed control mode - Device selection 03h 0O
Refer to table 5.10 in [Pr. PD03] for settings.
PD12 Any input device can be assigned to the CN1-19 pin.
*DI5SH _ _ XX [ Torque control mode - Device selection 03h 0}
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection SH [ yx [ For manufacturer setting 38h
PD13 Any input device can be assigned to the CN1-41 pin.
*DI6L _ _xx [ Position control mode - Device selection 06h 0
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 6L | xx [ Speed control mode - Device selection 20h o)
Refer to table 5.10 in [Pr. PD03] for settings.
PD14 Any input device can be assigned to the CN1-41 pin.
*DI6H _ _XxX [ Torque control mode - Device selection 20h 0}
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 6H [ xx [ For manufacturer setting 39h
PD17 Any input device can be assigned to the CN1-43 pin.
*DI8L _ _ XX [ Position control mode - Device selection OAh @)
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 8L [ xx [ Speed control mode - Device selection 0Ah 0
Refer to table 5.10 in [Pr. PD03] for settings.
PD18 Any input device can be assigned to the CN1-43 pin.
*DI8H _ _ XX [ Torque control mode - Device selection 00h e}
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 8H | y x | For manufacturer setting 0Ah
PD19 Any input device can be assigned to the CN1-44 pin.
*DI9L _ _ XX [ Position control mode - Device selection 0Bh @)
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 9L [ yx [ Speed control mode - Device selection 0Bh 0
Refer to table 5.10 in [Pr. PD03] for settings.
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No.r/;);rr:aboll Sgittl'r:g Function value mode
’ i [P]S]T
PD20 Any input device can be assigned to the CN1-44 pin.
*DI9H XX | Torque control mode - Device selection 00h 0
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 9H [y« [ For manufacturer setting 0Bh
PD21 Any input device can be assigned to the CN1-45 pin.
*DI10L _ _xx [ Position control mode - Device selection 23h 0
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 10L [ x x [ Speed control mode - Device selection 23h 0
Refer to table 5.10 in [Pr. PD03] for settings.
PD22 Any input device can be assigned to the CN1-45 pin.
*DI10H __xx | Torque control mode - Device selection 23h 0
Input device Refer to table 5.10 in [Pr. PD03] for settings.
selection 10H [ x x [ For manufacturer setting 2Bh
PD23 _ xx | Device selection 04h O|l01|0
*DO1 Any output device can be assigned to the CN1-22 pin.
Output device When "Enabled (absolute position detection system by DIO) (_ _ _ 1)" is selected in
selection 1 [Pr. PAO3], the CN1-22 pin will become ABSBO (ABS send data bit 0) only during
ABS transfer mode.
Refer to table 5.11 for settings.
_ X _ _ | For manufacturer setting Oh
X__ _ Oh

Table 5.11 Selectable output devices

Setting Output device (Note 1)
value P S T
__00 Always off Always off Always off
__02 RD RD RD
__03 ALM ALM ALM
__04 INP SA Always off
__05 MBR MBR MBR
(Note 2)
06 DB DB DB
__07 TLC TLC VLC
__0s8 WNG WNG WNG
__09 BWNG BWNG BWNG
__0A| Always off SA Always off
0B | Always off Always off VLC
__o0cC ZSP ZSP ZSP
(N°tg é) MTTR MTTR MTTR
__0OF CDPS Always off Always off
(N°t‘: g) CLDS Always off | Always off
11 ABSV Always off Always off

Note 1. P: Position control mode, S: Speed control mode, T: Torque control mode

2. It cannot be set with MR-J4-03A6(-RJ) servo amplifiers.
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No.r/;);rr:aboll Sgittl'r:g Function value mode
9! [unit] S
PD24 _ _ XX | Device selection 0Ch 0
*DO2 Any output device can be assigned to the CN1-23 pin.
Output device When "Enabled (absolute position detection system by DIO) (_ _ _ 1)" is selected in
selection 2 [Pr. PAO3], the CN1-23 pin will become ABSB1 (ABS send data bit 1) only during
ABS transfer mode.
Refer to table 5.11 in [Pr. PD23] for settings.
_ X _ _ | For manufacturer setting Oh
X_ Oh
PD25 x x | Device selection 04h o)
*DO3 Any output device can be assigned to the CN1-24 pin.
Output device Refer to table 5.11 in [Pr. PD23] for settings.
selection 3 _ X __ | For manufacturer setting Oh
X__ Oh
PD26 x x | Device selection 07h e
*DO4 Any output device can be assigned to the CN1-25 pin.
Output device When "Enabled (absolute position detection system by DIO) (_ _ _ 1)"is selected in
selection 4 [Pr. PAO3], the CN1-25 pin will become ABST (ABS send data ready) only during
ABS transfer mode.
Refer to table 5.11 in [Pr. PD23] for settings.
_ X _ _ | For manufacturer setting Oh
X__ Oh
PD28 x x | Device selection 02h e
*DO6 Any output device can be assigned to the CN1-49 pin.
Output device Refer to table 5.11 in [Pr. PD23] for settings.
selection 6 _ X __ | For manufacturer setting Oh
X__ _ Oh
PD29 Select a filter for the input signal.
*DIF __ _ x| Input signal filter selection 4h 0
Input filter If external input signal causes chattering due to noise, etc., input filter is used to
setting suppress it.
0: None
1: 0.888 [ms]
2:1.777 [ms]
3:2.666 [ms]
4: 3.555 [ms]
_ _ X _ | RES (Reset) dedicated filter selection Oh 0
0: Disabled
1: Enabled (50 [ms])
_X_ _ | CR (Clear) dedicated filter selection Oh 0
0: Disabled
1: Enabled (50 [ms])
X _ _ _ | For manufacturer setting Oh
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No.r/;);rr:aboll Sgittl'r:g Function value mode
9! [unit] ST
PD30 _ _ _ X | Stop method selection for LSP (Forward rotation stroke end) off and LSN (Reverse Oh 0
*DOP1 rotation stroke end) off
Function Select a stop method for LSP (Forward rotation stroke end) off and LSN (Reverse
selection D-1 rotation stroke end) off. Setting "2" or "3" will trigger [AL. 37] in the mode other than
the positioning mode.
0: Quick stop
1: Slow stop
_ _ X _ | Base circuit status selection for RES (Reset) on Oh 010
0: Base circuit shut-off
1: No base circuit shut-off
_ X _ _ | For manufacturer setting Oh
X __ _ | Enabled/disabled selection for a thermistor of servo motor or linear servo motor Oh 010
0: Enabled
1: Disabled
The setting in this digit will be disabled when using a servo motor or linear servo
motor without thermistor.
This parameter is used by servo amplifier with software version A5 or later.
PD31 _ _ _X | For manufacturer setting Oh
*DOP2 __X_ Oh
Function _ X _ _ | INP (In-position) on condition selection Oh
selection D-2 Select a condition that INP (In-position) is turned on.
0: Droop pulses are within the in-position range.
1: The command pulse frequency is 0, and droop pulses are within the in-position
range.
When the position command is not inputted for about 1 ms, the command pulse
frequency is decided as 0.
This parameter is used by servo amplifier with software version B4 or later.
X _ _ _ | For manufacturer setting Oh
PD32 x [ CR (Clear) selection Oh
*DOP3 Set CR (Clear).
Function 0: Deleting droop pulses at the leading edge of turning on of CR
selection D-3 1: Continuous deleting of droop pulses while CR is on
2: Disabled (available for the software version B3 or later)
_ _ X _ | For manufacturer setting Oh
X Oh
X _ _ _ | LOP polarity selection Oh Ol0
The relation between LOP and control modes can be set.
When position/speed control switching mode is set
LOP Setting value of [Pr. PD32]
0o___ 1__
Off Position control mode Speed control mode
On Speed control mode Position control mode
When speed/torque control switching mode is set
LOP Setting value of [Pr. PD32]
0o___ 1___
Off Speed control mode Torque control mode
On Torque control mode Speed control mode
When torque/position control switching mode is set
LOP Setting value of [Pr. PD32]
0o___ 1__
Off Torque control mode Position control mode
On Position control mode Torque control mode
This digit is available on servo amplifiers with software version D4 or later.
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. Initial Control
No./symbol/ | Setting Function value mode

name digit [unit] PlslT

PD33 x | For manufacturer setting Oh

*DOP4 X Oh

Function X Rotation direction selection to enable torque limit/travel direction selection to enable Oh OlO|0O
selection D-4 thrust limit

Select a direction which enables internal torque limit 2 or external torque limit.
Refer to section 3.6.1 (5) for details.

0: Both of "CCW or positive direction" and "CW or negative direction" are enabled.
1: Enabled with "CCW or positive direction”

2: Enabled with "CW or negative direction"

This parameter setting is used with servo amplifier with software version B3 or later.

X For manufacturer setting Oh

PD34 x | Alarm code output Oh OO0

*DOP5 Select output status of alarm codes.

Function Alarm codes are outputted to the pins CN1-22, CN1-23, and CN1-24.

selection D-5 0: Disabled

1: Enabled

For details of the alarm codes, refer to chapter 8.

When "1" is set for this digit, setting the following will trigger [AL. 37 Parameter

error).

+"__ _1"is setin [Pr. PA03] and the absolute position detection system by DIO is
selected.

* MBR, DB, or ALM is assigned to the CN1-22 pin, CN1-23 pin, or CN1-24 pin.

X Selection of output device at warning occurrence Oh Ol010
Select ALM (Malfunction) output status at warning occurrence.

Setting

Device status
value

ON
OFF

ON ;
0 ALM - oFF }

Warning occurrence

WNG

ON
WNG opp — [

ON
1 ALM - oFF | —

Warning occurrence

X For manufacturer setting Oh

X Oh

PD43 Any input device can be assigned to the CN1-10 pin/CN1-37 pin.
*DIM1L Setting "00" will assign PP/PP2 (forward rotation pulse).
Input device | The parameter is available for the following MR-J4-_A_-RJ servo amplifiers.
selection 11L | 1) For 100 W or more
CN1-10 pin: Servo amplifiers with software version B3 or later
CN1-37 pin: Servo amplifiers manufactured in January 2015 or later with software version B7 or later
2) For30W
CN1-10 pin/CN1-37 pin: Any software version and production month

__xx [ Position control mode - Device selection 00h
The setting is disabled.

XX _ Speed control mode - Device selection 00h e
Refer to table 5.10 in [Pr. PD03] for settings.
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. Initial Control
No.r/;);rr:aboll Sg'ttl'r:g Function value mode
gl g [P[s [T
PD44 Any input device can be assigned to the CN1-10 pin/CN1-37 pin.
*DI11H Setting "00" will assign PP/PP2 (forward rotation pulse).
Input device | The parameter is available for the following MR-J4-_A_-RJ servo amplifiers.
selection 11H | 1) For 100 W or more
CN1-10 pin: Servo amplifiers with software version B3 or later
CN1-37 pin: Servo amplifiers manufactured in January 2015 or later with software version B7 or later
2) For30W
CN1-10 pin/CN1-37 pin: Any software version and production month
_ _xXx [ Torque control mode - Device selection 00h e
Refer to table 5.10 in [Pr. PD03] for settings.
x X _ _ | For manufacturer setting 3Ah
PD45 Any input device can be assigned to the CN1-35 pin/CN1-38 pin.
*DI12L Setting "00" will assign NP/NP2 (reverse rotation pulse).
Input device | The parameter is available for the following MR-J4-_A_-RJ servo amplifiers.
selection 12L | 1) For 100 W or more
CN1-35 pin: Servo amplifiers with software version B3 or later
CN1-38 pin: Servo amplifiers manufactured in January 2015 or later with software version B7 or later
2) For30 W
CN1-35 pin/CN1-38 pin: Any software version and production month
_ _XxXx [ Position control mode - Device selection 00h
The setting is disabled.
X X _ _ | Speed control mode - Device selection 00h o)
Refer to table 5.10 in [Pr. PD03] for settings.
PD46 Any input device can be assigned to the CN1-35 pin/CN1-38 pin.
*DI12H Setting "00" will assign NP/NP2 (reverse rotation pulse/manual pulse generator).
Input device | The parameter is available for the following MR-J4-_A_-RJ servo amplifiers.
selection 12H | 1) For 100 W or more
CN1-35 pin: Servo amplifiers with software version B3 or later
CN1-38 pin: Servo amplifiers manufactured in January 2015 or later with software version B7 or later
2) For30W
CN1-35 pin/CN1-38 pin: Any software version and production month
_ _ XX [ Torque control mode - Device selection 00h e}
Refer to table 5.10 in [Pr. PD03] for settings.
x X _ _ | For manufacturer setting 3Bh
PD47 Any output device can be assigned to the CN1-13 pin and CN1-14 pin.
*DO7 This parameter is used by MR-J4-_A_-RJ servo amplifier with software version B3 or later.
Output device | This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
selection 7 __xx | Device selection ooh [ololo
Any output device can be assigned to the CN1-13 pin.
Refer to table 5.11 in [Pr. PD23] for settings.
x x_ _ | Device selection 0oh [O|O|O
Any output device can be assigned to the CN1-14 pin.
Refer to table 5.11 in [Pr. PD23] for settings.
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5.2.5 Extension setting 2 parameters ([Pr. PE_ _])

) Initial Control
No.r/]?;rr:ebol/ Sgit;ir:g Function valge mode
[unit] PIS|T
PEO1 _ _ _x | Fully closed loop function selection Oh
*FCT1 The fully closed loop function is selected.
Fully closed 0: Always enabled
loop function 1: Switching with CLD (Fully closed loop control selection)
selection 1
Selection using
the fully closed loop control Control method
selection (CLD)
Off Semi closed loop control
On Fully closed loop control
To enable the setting, select "Fully closed loop control mode (_ _ 1 _)" of "operation
mode selection" in [Pr. PAO1].
Selecting the "switching with CLD (Fully closed loop control selection)" will trigger
[AL. 37] while "absolute position detection system selection" is "Enabled (absolute
position detection system by DIO) (_ _ _ 1)"in [Pr. PA03] .
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
_ _ X _ | For manufacturer setting Oh
X _ Oh
X___ Oh
PEO3 x x | Fully closed loop control error detection function selection 03h o)
*FCT2 Select the fully closed loop control error detection function.
Fully closed This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
loop function
selection 2 O: Error detection enabled -: Error detection disabled
Position deviation error
Setting .SF.)eed During servo-on During servo-
value | deviation error
With command | Command 0 off
__00 - - - -
__01 ©) - - -
__02 - 0) ) )
__03 ©) ©) ) )
__10 - - - -
__11 0 - - -
__12 - - 0 -
__13 ©) - O] -
__20 - - - -
__21 @) - - -
__22 - - ©) )
__23 O - 0 0
_ X _ _ | For manufacturer setting Oh
X _ _ _ | Fully closed loop control error reset selection Oh o)
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
PEO4 Set a numerator of electronic gear for the servo motor encoder pulse at the fully 1 e
*FBN closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
pulse
electronic gear|
1 - Numerator Setting range: 1 to 65535
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. Initial Control
No.r/;);rr:aboll Sgit;lir:g Function value mode
unit] | P|S|T
PEO5 Set a denominator of electronic gear for the servo motor encoder pulse at the fully 1 0
*FBD closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
pulse
electronic
gear1 -
Denominator Setting range: 1 to 65535
PEO6 Set [AL. 42.9 Fully closed loop control error by speed deviation] of the fully closed 400 e
BC1 loop control error detection. When the speed deviation between the servo motor [r/min]
Fully closed encoder and load-side encoder becomes larger than the setting value, the alarm will
loop control - occur.
Speed This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
deviation
error
detection
level Setting range: 1 to 50000
PEO7 Set [AL. 42.8 Fully closed loop control error by position deviation] of the fully closed 100 e
BC2 loop control error detection. When the position deviation between the servo motor [kpulse]
Fully closed encoder and load-side encoder becomes larger than the setting value, the alarm will
loop control - oceur.
Position This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
deviation
error
detection
level Setting range: 1 to 20000
PEO8 Set a dual feedback filter band. 10 0
DUF Refer to section 17.3.1 (7) for details. [rad/s]
Fully closed This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
loop dual
feedback filter Setting range: 1 to 4500
PE10 _ _ _ x| For manufacturer setting Oh
FCT3 X Fully closed loop control - Position deviation error detection level - Unit selection Oh @)
Fully closed 0: 1 kpulse unit
loop function 1: 1 pulse unit
selection 3 This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
_ X _ _ | For manufacturer setting Oh
X___ Oh
PE34 Set a numerator of electronic gear for the servo motor encoder pulse at the fully 1 o)
*FBN2 closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback Refer to section 17.3.1 (5) for details.
pulse This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
electronic
gear 2 -
Numerator Setting range: 1 to 65535
PE35 Set a denominator of electronic gear for the servo motor encoder pulse at the fully 1 0
*FBD2 closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback Refer to section 17.3.1 (5) for details.
pulse This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
electronic
gear 2 -
Denominator Setting range: 1 to 65535
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. Initial Control
No.r/;);rr:aboll Sgittlir:g Function value mode
9 it [P]S[T
PE41 _ _ _ X | Robust filter selection Oh OoOloloO
EOP3 0: Disabled
Function 1: Enabled
selection E-3 When you select "Enabled" of this digit, the machine resonance suppression filter 5
set in [Pr. PB51] is not available.
For manufacturer setting Oh
Oh
Oh
PE44 Set the lost motion compensation for when reverse rotation (CW) switches to 0 0
LMCP forward rotation (CCW) in increments of 0.01% assuming the rated torque as 100%. |[0.01%]
Lost motion This parameter is available with servo amplifiers with software version B4 or later.
compensation
positive-side
compensation
value
selection Setting range: 0 to 30000
PE45 Set the lost motion compensation for when forward rotation (CCW) switches to 0 0
LMCN reverse rotation (CW) in increments of 0.01% assuming the rated torque as 100%. [0.01%]
Lost motion This parameter is available with servo amplifiers with software version B4 or later.
compensation
negative-side
compensation
value
selection Setting range: 0 to 30000
PE46 Set the time constant of the lost motion compensation filter in increments of 0.1 ms. 0 0
LMFLT If the time constant is "0", the torque is compensated with the value set in [Pr. PE44] |[0.1 ms]
Lost motion and [Pr. PE485]. If the time constant is other than "0", the torque is compensated with
filter setting the high-pass filter output value of the set time constant, and the lost motion
compensation will continue.
This parameter is available with servo amplifiers with software version B4 or later.
Setting range: 0 to 30000
PE47 Set this when canceling unbalanced torque of vertical axis. Set this assuming the 0 o) e
TOF rated torque of the servo motor as 100%. [0.01%]
Torque offset The torque offset does not need to be set for a machine not generating unbalanced
torque. The torque offset cannot be used for linear servo motors and direct drive
motors. Set 0.00%.
The torque offset set with this parameter will be enabled in the position control
mode, speed control mode, and torque control mode. Input commands assuming
torque offset for the torque control mode.
This parameter is available with servo amplifiers with software version B4 or later.
Setting range: -10000 to 10000
PE48 Lost motion compensation selection Oh e
*LMOP 0: Disabled
Lost motion 1: Enabled
compensation This parameter is available with servo amplifiers with software version B4 or later.
fU”CtiQ” Unit setting of lost motion compensation non-sensitive band Oh 0
selection 0: 1 pulse unit
1: 1 kpulse unit
This parameter is available with servo amplifiers with software version B4 or later.
For manufacturer setting Oh
Oh
PE49 Set the lost motion compensation timing in increments of 0.1 ms. 0 e
LMCD You can delay the timing to perform the lost motion compensation for the set time. [0.1 ms]
Lost motion This parameter is available with servo amplifiers with software version B4 or later.
compensation
timing Setting range: 0 to 30000
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. Initial Control
No.r/;);rr:aboll Sgittlir:g Function value mode
9 it [P]S[T
PE50 Set the lost motion compensation non-sensitive band. When the fluctuation of the 0 O
LMCT droop pulse is the setting value or less, the speed will be 0. Setting can be changed | [pulse]/
Lost motion in [Pr. PE48]. Set the parameter per encoder unit. [kpulse]
compensation This parameter is available with servo amplifiers with software version B4 or later.
non-sensitive
band Setting range: 0 to 65535
5.2.6 Extension setting 3 parameters ([Pr. PF_ _ 1)
i Initial Control
No.r/]saﬂboll Sgit;lir;g Function valge mode
[unit] P|IS|T
PF09 _ _ _x | Electronic dynamic brake selection Oh 0
*FOP5 0: Automatic (enabled only for specified servo motors)
Function 2: Disabled
selection F-5 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
HG-AK HG-AK0136/HG-AK0236/HG-AK0336
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X___ Oh
PF15 Set an operating time for the electronic dynamic brake. 2000 O 1O 1| 0O
DBT [ms]
Electronic
dynamic
brake
operating
time Setting range: 0 to 10000
PF18 Set the time from when an error occurs in the STO input signal or STO circuit until 0 Ol010
*STOD the detection of [AL. 68.1 Mismatched STO signal error]. [s]
STO When 0 s is set, the detection of [AL. 68.1 Mismatched STO signal error] is not
diagnosis performed.
error

detection time

The following shows safety levels at the time of parameter setting.

Settin STO input diagnosis b
valueg TOpFB ou%put g Safety level
0 Execute EN ISO 13849-1:2015 Category 3 PL d,
Not execuie IEC 61508 SIL 2,
EN 62061 SIL CL2
1to 60 | Execute EN ISO 13849-1:2015 Category 3 PL e,
IEC 61508 SIL 3, EN 62061 SIL CL3
Not execute EN ISO 13849-1:2015 Category 3 PL d,
IEC 61508 SIL 2, EN 62061 SIL CL2

When the short-circuit connector is connected to the CN8 connector, set "0" in the
parameter. When MR-D30 functional safety unit is used, the parameter is not
available. For safety levels at the time of using MR-D30, refer to "MR-D30 Instruction
Manual".

This parameter is available with servo amplifiers with software version C1 or later.

Setting range: 0 to 60
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No.r/;);:;bol/ Szittlir;g Function value mode
’ it [P]S[T
PF21 Set a drive recorder switching time. 0 O101|0
DRT When a USB communication is cut during using a graph function or a graph function [s]
Drive is terminated, the function will be changed to the drive recorder function after the
recorder settling time of this parameter.
switching When a value from "1" to "32767" is set, it will switch after the setting value.
time setting When "0" is set, it will switch after 600 s.
When "-1" is set, the drive recorder function is disabled.
Setting range: -1 to 32767
PF23 Set a filter readjustment sensitivity of [Pr. PB13 Machine resonance suppression 50 010
OSCL1 filter 1] and [Pr. PB15 Machine resonance suppression filter 2] while the vibration [%]
Vibration tough drive is enabled.
tough drive - However, setting "0" will be 50%.
Oscillation Example: When you set "50" to the parameter, the filter will be readjusted at the time
detection of 50% or more oscillation level.
level
Setting range: 0 to 100
PF24 _ _ _x | Oscillation detection alarm selection Oh 010
*OSCL2 Select alarm or warning when an oscillation continues at a filter readjustment
Vibration sensitivity level of [Pr. PF23].
tough drive The digit is continuously enabled regardless of the vibration tough drive in [Pr.
function PA20].
selection 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
_ _ X _ | For manufacturer setting Oh
X _ Oh
X___ Oh
PF25 Set the time of the [AL. 10.1 Voltage drop in the control circuit power] occurrence. 200 O|l01]0
CVAT This parameter setting range differs depending on the software version of the servo [ms]
SEMI-F47 amplifier as follows.
function - - Software version CO or earlier: Setting range 30 ms to 200 ms
Instantaneous - Software version C1 or later: Setting range 30 ms to 500 ms
power failure To comply with SEMI-F47 standard, it is unnecessary to change the initial value (200
detection time ms).
When the instantaneous power failure time exceeds 200 ms, and if the
instantaneous power failure voltage is less than 70 % of the rated input voltage, the
normal power off may occur even if a value larger than 200 ms is set in the
parameter.
To disable the parameter, set "Disabled (_ 0 _ _)" of "SEMI-F47 function selection"
in [Pr. PA20].
This parameter is not available with MR-J4-03A6(-RJ) servo amplifiers.
Setting range: 30 to 500
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No.r/;);:;bol/ Szittlir;g Function value mode
9 [unit] |P|S|T
PF31 Set a (linear) servo motor speed that divides a friction estimation area into high and 0 ololo
FRIC low during the friction estimation process of the machine diagnosis. [r/min)/
Machine Setting "0" will set a value half of the rated speed. [mm/s]
diagnosis When your operation pattern is under the rated speed, we recommend that you set a
function - half value of the maximum speed.
Friction Set a larger value than the one set in [Pr. PC17 Zero speed] in this parameter. If the
judgment speed is the zero speed or less, the friction estimation process is not performed.
speed
Maximum speed in operation
Forward rotation
directon T
(Positive direction) YA [Pr. PF31] setting
Servo motor
speed 0 r/min »
(Linear servo (0 mm/s)
motor speed)
Reverse rotation Operation pattern
direction
(Negative direction)
Setting range: 0 to permissible speed
PF34 _ _ _x | For manufacturer setting Oh
*SOP3 X Oh
RS-422 X oOh
communi- X ___ | MR-PRUO3 selection Oh ololo
cation Select this if using an MR-PRUO3.
function .
. 0: Disabled
selection 3
1: Enabled
This parameter setting is used with servo amplifier with software version B3 or later.
This digit is not available with MR-J4-03A6(-RJ) servo amplifiers.
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5.2.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])

POINT

with MR-J4-03A6(-RJ) servo amplifiers.

@Linear servo motor/DD motor setting parameters ([Pr. PL_ _

]) cannot be used

. Initial Control
No.r/]saﬂboll Sgittlir;g Function value mode
g unit] |P|S|T
PLO1 _ _ _x | Linear servo motor/DD motor magnetic pole detection selection 1h O|l01|0
*LIT1 The setting value "0" will be enabled only with absolute position linear encoders.
Linear servo 0: Magnetic pole detection disabled
motor/DD 1: Magnetic pole detection at first servo-on
moto.r 5: Magnetic pole detection at every servo-on
functpn _ _ X _ | For manufacturer setting Oh
selection 1 _ X _ _ | Stop interval selection at the home position return 3h OO0
Set a stop interval of the home position returning.
The digit is enabled only for linear servo motors.
0: 23 (= 8192) pulses
1: 2'7 (= 131072) pulses
2: 28 (= 262144) pulses
3: 220 (= 1048576) pulses
4: 222 (= 4194304) pulses
5: 224 (= 16777216) pulses
6: 226 (= 67108864) pulses
X _ _ _ | For manufacturer setting Oh
PLO2 Set a linear encoder resolution with the settings of [Pr. PL02] and [Pr. PL03]. 1000 (O[O | O
*LIM Set the numerator in [Pr. PL02]. [um]
Linear This is enabled only for linear servo motors.
encoder
resolution -
Numerator Setting range: 1 to 65535
PLO3 Set a linear encoder resolution with the settings of [Pr. PL02] and [Pr. PLO3]. 1000 (O | O|O
*LID Set the denominator in [Pr. PLO3]. [um]
Linear This is enabled only for linear servo motors.
encoder
resolution -
Denominator Setting range: 1 to 65535
PLO4 _ _ _x | [AL. 42 Servo control error] detection function selection 3h O|l01|0
*LIT2 Refer to the following table.
Linear servo
motor/DD Setting Torque/thrust Speed deviation Position deviation
motor value | deviation error (Note) error (Note) error (Note)
function 0 Disabled
selection 2 1 Disabled Enabled
Disabled -
2 Enabled Disabled
3 Enabled
: Disabled Eé's:;':j
6 Enabled Disabled
Enabled
7 Enabled
Note. Refer to chapter 15 and 16 for details of each deviation error.
_ _ X _ | For manufacturer setting Oh
X Oh
X _ _ _ |[AL. 42 Servo control error] detection function controller reset condition selection Oh Ol010
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled
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No.;sé};r::aboll Sgittlir:g Function value mode
’ i) [PTS]T
PLO5 Set the position deviation error detection level of the servo control error detection. 0 O
LB1 When the deviation between a model feedback position and actual feedback position | [mm]}/
Position is larger than the setting value, [AL. 42 Servo control error] will occur. [0.01
deviation error However, when "0" is set, the level vary depending on the operation mode in [Pr. rev]
detection level PAO1].
Linear servo motor: 50 mm
Direct drive motor: 0.09 rev
Setting range: 0 to 1000
PLO6 Set the speed deviation error detection level of the servo control error detection. 0 010
LB2 When the deviation between a model feedback speed and actual feedback speed is | [mm/s)/
Speed larger than the setting value, [AL. 42 Servo control error] will occur. [r/min]
deviation error However, when "0" is set, the level vary depending on the operation mode in [Pr.
detection level PAO1].
Linear servo motor: 1000 mm/s
Direct drive motor: 100 r/min
Setting range: 0 to 5000
PLO7 Set the torque/thrust deviation error detection level of the servo control error 100 Olo|0O
LB3 detection. [%]
Torque/thrust When the deviation between a current command and current feedback is larger than
deviation error the setting value, [AL. 42.3 Servo control error by torque/thrust deviation] will occur.
detection level
Setting range: 0 to 1000
PLO8 _ _ _x | Magnetic pole detection method selection Oh O|l01|0
*LIT3 0: Position detection method
Linear servo 4: Minute position detection method
motor/DD __x__ | For manufacturer setting 1h
motor.function _ X _ _ | Magnetic pole detection - Stroke limit enabled/disabled selection Oh O|l01|0
selection 3 .
0: Enabled
1: Disabled
X _ _ _ | Minute position detection method - High-resolution encoder selection Oh Olo|0O
0: Disabled
1: Enabled
This digit will be enabled when "minute position detection method" is selected in [Pr.
PLO8 (_ _ _ x)].
If a linear encoder whose resolution is smaller than 0.05 ym is used and also [AL. 27
Initial magnetic pole detection error] occurs because the travel distance at magnetic
pole detection is too large or vibration occurs, set "1" (enabled).
This digit is available on servo amplifiers with software version A8 or later.
PL0O9 Set a direct current exciting voltage level during the magnetic pole detection. 30 OO0
LPWM If [AL. 32 Overcurrent], [AL. 50 Overload 1], or [AL. 51 Overload 2] occurs during the | [%]
Magnetic pole magnetic pole detection, decrease the setting value.
detection If [AL. 27 Initial magnetic pole detection error] occurs during the magnetic pole
voltage level detection, increase the setting value.
Setting range: 0 to 100
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) Initial Control
No.r/;);rr:aboll Sceﬁttlir:g Function value mode
9 [unit] S
PL17 _ _ _ X | Response selection Oh O
LTSTS Set a response of the minute position detection method.
Magnetic pole When reducing a travel distance at the magnetic pole detection, increase the setting
detection - value.
Minute Refer to table 5.12 for settings.
posﬂlgn X _ | Load to motor mass ratio/load to motor inertia ratio selection Oh 0
detection Select a load to mass of the linear servo motor primary-side ratio or load to mass of
methf?d B the direct drive motor inertia ratio used at the minute position detection method. Set
Function a closest value to the actual load.
selection Refer to table 5.13 for settings.
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
O
Table 5.12 Response of minute position detection method at
magnetic pole detection
Setting value Response Setting value Response
___0 Low response ___8 Middle response
1 t ___9
2 ___A
___3 ___B
___4 ___¢C
___5 )
___6 v ___E
R Middle response ___F High response
Table 5.13 Load to motor mass ratio/load to motor inertia ratio
Settin Load to motor mass Settin Load to motor mass
9 ratio/load to motor 9 ratio/load to motor
value L . value S .
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
T _ 70 times __F_ 150 times or more
PL18 Set an identification signal amplitude used in the minute position detection method. 0 0O
IDLV This parameter is enabled only when the magnetic pole detection is the minute [%]
Magnetic pole position detection method.
detection - Setting "0" will be 100% amplitude.
Minute
position
detection
method -
Identification
signal
amplitude Setting range: 0 to 100
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5.2.8 Option setting parameters ([Pr. Po_ _ 1)

. Initial Control
No.rl]zmboll Sgittlir;g Function value mode
9 nif [PTS]T
Po02 Any input device can be assigned to the CN10-21 pin and CN10-26 pin.
*ODI1 __xx | CN10-21 selection 02h OlOo|0
MR-DO01 input Select an input signal function of the CN10-21 pin.
device Refer to table 5.14 for settings.
selection 1 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
x X _ _ | CN10-26 selection 03h O|l01|0
Select an input signal function of the CN10-26 pin.
Refer to table 5.14 for settings.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
Table 5.14 Selectable input devices
Setting Input device (Note)
value P S T
02 SON SON SON
03 RES RES RES
04 PC PC
05 TL TL
06 CR
07 ST1 ST1
08 ST2
09 TL1 TL1
0A LSP LSP RS2
0B LSN LSN RS1
oD CDP CDP
OE CLD
OF MECR
20 SP1 SP1
21 SP2 SP2
22 SP3 SP3
23 LOP LOP LOP
24 CM1
25 CM2
26 STAB2 STAB2
Note. P: Position control mode, S: Speed control mode, T: Torque control mode
The diagonal lines indicate manufacturer settings. Never change the setting.
Po03 Any input device can be assigned to the CN10-27 pin and CN10-28 pin.
*0ODI2 _ _xx | CN10-27 selection o5h [O|lO|O
MR-DO01 input Select an input signal function of the CN10-27 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 2 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X _ _ | CN10-28 selection 09h O|O0|0O

Select an input signal function of the CN10-28 pin.
Refer to table 5.14 in [Pr. Po02] for setting values.

This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
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i Initial Control
No.rgsamboll Sgittlir’:g Eunction value mode
o wig [PTS[T
Po04 Any input device can be assigned to the CN10-29 pin and CN10-30 pin.
*ODI3 _ _xx [ CN10-28 selection 24h O|101|0
MR-DO01 input Select an input signal function of the CN10-28 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 3 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X _ _ | CN10-30 selection 25h OlO0O]|0O
Select an input signal function of the CN10-30 pin.
Refer to table 5.14 in [Pr. Po02] for setting values.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
Po05 Any input device can be assigned to the CN10-31 pin and CN10-32 pin.
*ODI4 __xx | CN10-31 selection 26h OoO|lo|O
MR-DO01 input Select an input signal function of the CN10-31 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 4 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X _ _ | CN10-32 selection 20h O|O0|0O
Select an input signal function of the CN10-32 pin.
Refer to table 5.14 in [Pr. Po02] for setting values.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
Po06 Any input device can be assigned to the CN10-33 pin and CN10-34 pin.
*ODI5 __xx | CN10-33 selection 27h olo|O
MR-DO01 input Select an input signal function of the CN10-33 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 5 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X _ _ | CN10-34 selection 04h O|O0|0O
Select an input signal function of the CN10-34 pin.
Refer to table 5.14 in [Pr. Po02] for setting values.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
Po07 Any input device can be assigned to the CN10-35 pin and CN10-36 pin.
*ODI6 __xx | CN10-35 selection 07h O|lO0|0
MR-DO1 input Select an input signal function of the CN10-35 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 6 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
x X _ _ | CN10-36 selection 08h O|lO|0O
Select an input signal function of the CN10-36 pin.
Refer to table 5.14 in [Pr. Po02] for setting values.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
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No./symbol/ Se_tti_ng Eunction \I,r;,lﬂjael Cn?géfl
name digit [unit] P | S | T
Po08 Any output device can be assigned to the CN10-46 pin and CN10-47 pin.
*ODO1 __xx | CN10-46 selection 26h O|l0|0
MR-DO01 Select an output signal function of the CN10-46 pin.
output device Refer to table 5.15 for settings.
selection 1 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X __ | CN10-47 selection 27h O[O |0
Select an output signal function of the CN10-47 pin.
Refer to table 5.15 for settings.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
Table 5.15 Selectable output devices
Setting Output device (Note)
value P S T
00 Always off Always off Always off
02 RD RD RD
03 ALM ALM ALM
04 INP SA Always off
05 MBR MBR MBR
06 DB DB DB
07 TLC TLC VLC
08 WNG WNG WNG
09 BWNG BWNG BWNG
0A Always off SA Always off
0B Always off Always off VLC
ocC ZSP ZSP ZSP
oD MTTR MTTR MTTR
OF CDPS Always off Always off
10 CDLS Always off Always off
11 ABSV Always off Always off
Note. P: Position control mode, S: Speed control mode, T: Torque control mode
The diagonal lines indicate manufacturer settings. Never change the setting.
Po09 Any output device can be assigned to the CN10-48 pin and CN10-49 pin.
*ODO09 __xx | CN10-48 selection 23h O|l0|0
MR-D01 Select an output signal function of the CN10-48 pin.
output device Refer to table 5.15 in [Pr. Po08] for settings.
selection 2 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X CN10-49 selection 04h O[O |0

Select an output signal function of the CN10-49 pin.

Refer to table 5.15 in [Pr. Po08] for settings.

This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
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) Initial Control
No.rgsayarqneboll Sce“ttlir’:g Eunction value mode
o wig [PTS[T
Po11 Select the input devices of the analog speed command, analog speed limit and torque limit.
*O0P2 _ __ x | For manufacturer setting Oh
Function __x_ | Override input CN1-2/CN20-2 switching selection Oh O|0|0
selection O-2 0: CN1-2 pin enabled
1: CN20-2 pin enabled
Setting "1" when no MR-D01 has been connected will trigger [AL. 37].
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
_ X _ _ | Torque limit CN1-27/CN20-12 switching selection Oh 0O]10]0
0: CN1-27 pin enabled
1: CN20-12 pin enabled
Setting "1" when no MR-D01 has been connected will trigger [AL. 37].
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X _ _ _ | For manufacturer setting Oh
Po12 Select an alarm code output setting and an M code output setting.
*O0P3 ___x | MR-DO1 alarm code output 0h |{O]O]|O
Function 0: Disabled
selection O-3 1: Enabled
Selecting "1" in this digit will output an alarm code when an alarm occurs.
This parameter setting is available with servo amplifiers with software version B7 or
later.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
_ _ X _ | For manufacturer setting Oh o)
_X_ Oh
X___ Oh
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Initial Control

No./symbol/ | Setting Eunction value mode

name digit

unif [P]S|T

Po13 Set a signal to output to Analog monitor 1.

*OMOD1 _ _xx | Analog monitor 1 output selection 00h O[O |O
MR-DO1 Refer to table 5.16 for settings.

analog This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
monitor 1 software version B7 or later.

output X For manufacturer setting Oh

selection " on

Table 5.16 Analog monitor setting value

Operation
mode (Note 1)

- 2 o
= |10

Setting

Item
value

Full

0 0 [ (Linear) servo motor speed
(8 V/max. speed)

0 1 | Torque or thrust
(28 V/max. torque or max. thrust) (Note 3)

0 2 | (Linear) servo motor speed
(+8 V/max. speed)

0 3 [ Torque or thrust
(+8 V/max. torque or max. thrust) (Note 3)

__ 04 | Current command (8 V/max. current command)
_ 05 | Command pulse frequency (10 V/+4 Mpulses/s)

_ 06 | Servo motor-side droop pulses (+10 V/100 pulses)
(Note 2)

0 7 | Servo motor-side droop pulses (10 V/1000 pulses)
(Note 2)

0 8 | Servo motor-side droop pulses (10 /10000 pulses)
(Note 2)

09 | Servo motor-side droop pulses (10 V/100000 pulses)
(Note 2)

_ 0 A | Feedback position (+10 V/1 Mpulse) (Note 2)
_ 0B | Feedback position (+10 V/10 Mpulses) (Note 2)
_ 0 C | Feedback position (+10 V/100 Mpulses) (Note 2)

_ 0D | Bus voltage (200 V class and 100 V class: +8 V/400 V,
400 V class: +8 V/800 V)

_ 0 E | Speed command 2 (+8 V/max. speed)
_ 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 (x10 /100000 pulses) (Note 2)
_ 14 | Load-side droop pulses (10 V/1 Mpulse) (Note 2)

_ 15 [ Servo motor-side/load-side position deviation
(10 V/100000 pulses)

16 | Servo motor-side/load-side speed deviation
(28 V/max. speed)

_ _ 17 | Internal temperature of encoder (10 V/+128 °C) @)

ol O O] O|o|o] O] O] o ©
ol O O] O|o|o] O] O] o ©
ol O O] O|o|o] O] O] o ©

o| olo|lolo|l o| ol o| ololol o] o| o| o] Standard

o o o|o|o|o|o|o|ol ©

Note 1. Items with O are available for each operation mode.

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
DD: Direct drive motor use

2. Encoder pulse unit

3. 8 Vis outputted at the maximum torque. However, when [Pr. PA11] and [Pr. PA12] are set to limit
torque, 8 V is output at the torque highly limited.
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i Initial Control
No.éz;gneboll Szittlir’:g Eunction value mode
o wig [PTS[T
Po14 Set a signal to output to Analog monitor 2.
OMOD2 _ _xx | Analog monitor 2 output selection 00h O|l0|0
MR-DO1 Select a signal to output to MO2 (Analog monitor 2).
analog Refer to [Pr. Po13] for settings.
monitor 2 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
output software version B7 or later.
selection _ X _ _ | For manufacturer setting Oh
X__ _ Oh
Po15 This is used to set the offset voltage of MO1 (Analog monitor 1). 0 O[O0 ]|0O
OMO1 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with [mV]
MR-D01 software version B7 or later.
analog
monitor 1
offset Setting range: -9999 to 9999
Po16 This is used to set the offset voltage of MO2 (Analog monitor 2). 0 ONNORNG)
OMO2 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with [mV]
MR-D01 software version B7 or later.
analog
monitor 2
offset Setting range: -9999 to 9999
Po21 This is used to set the offset voltage of the analog speed command offset and 0 OO
[e)Y/ef0) Analog speed limit offset. [mV]
MR-D01 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
analog speed software version B7 or later.
command
offset/Analog
speed limit
offset Setting range: -9999 to 9999
Po22 This is used to set the offset voltage of the analog torque limit. 0 O[O0
OTLO This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with [mV]
MR-DO01 software version B7 or later.
analog torque
limit offset Setting range: -9999 to 9999
Po27 Any input device can be assigned to the CN10-18 pin and CN10-19 pin.
*ODI7 _ XX | CN10-18 selection 2Ch |O|O|O
MR-DO01 input Select an input signal function of the CN10-18 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 7 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
X X _ _ | CN10-19 selection 2Dh 01010
Select an input signal function of the CN10-19 pin.
Refer to table 5.14 in [Pr. Po02] for setting values.
This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
Po28 Any input device can be assigned to the CN10-20 pin.
*ODI8 __xx | CN10-20 selection 2Eh |O| O |0
MR-DO01 input Select an input signal function of the CN10-20 pin.
device Refer to table 5.14 in [Pr. Po02] for setting values.
selection 8 This parameter setting is available with MR-J4-_A_-RJ servo amplifiers with
software version B7 or later.
x X _ _ | For manufacturer setting 00h
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5.3 Stop system when LSP (Forward rotation stroke end) or LSN (Reverse rotation stroke end) is turned off

POINT

@\When LSP/LSN is turned off during forced stop deceleration, the servo motor will
stop depending on the setting of [Pr. PD30] as follows.

[Pr. PD30] Stop system
0 Switching to sudden stop
1 Continuing forced stop deceleration

To select how to stop the servo motor when LSP (Forward rotation stroke end) or LSN (Reverse rotation
stroke end) is turned off, set the first digit of [Pr. PD30].

[Pr. PD30]

L

Stop method selection for LSP (Forward rotation stroke end) off or LSN

(Reverse rotation stroke end) off
0: Quick stop
1: Slow stop

— —— With S-pattern acceleration/

deceleration
/
|
|
/ \/
/ |
0 r/min

Part of droop
Servo motor speed pulses

(linear servo motor

speed)
(0 mmis) |
|
LSP ON !
or
o OFF 1

— - — With S-pattern acceleration/

deceleration
N\l
|
/ ‘
/
0 r/min -

Servo motor speed

Part of
droop
pulses

(linear servo motor
speed)
(0 mm/s) |
|
|
LsP N——
USN OFF

Setting Operation status
value of ) ) ) . Remark
[Pr. PD30] During rotation at constant speed During deceleration to a stop
-0 No S-pattern acceleration/ No S-pattern acceleration/ The servo motor.
decelseration ' decelseration ' stops after clearing
— - — With S-pattern acceleration. — - — With S-pattern acceleration.
deceleration deceleration the droop pulses.
, / ™ A difference between
Servo motor speed | the command
(linear servo motor / Servo motor speed / I "
speed) 0 i / ("”eﬁdf)ser"0 motor / position and the
spee . age N
(ornTr'r:}s) P 0 r/min ‘ current position will
! (0 mm/s) |
| | be generated.
LSP ON LSP ON ‘ Perform home
or OFF 1 or OFF iti i .
LSN LSN position setting again.
- 1 No S-pattern acceleration/ No S-pattern acceleration/ The servo motgr
(Note) deceleration deceleration stops after having

traveled for the droop
pulses.

A difference between
the command
position and the
current position will
be generated.
Perform home
position setting again.

Note. When LSP/LSN is turned off during forced stop deceleration, forced stop deceleration continues.
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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 words in the left to the
words in the right.
Load to motor inertia ratio — Load to motor mass ratio
Torque — Thrust
(Servo motor) speed — (Linear servo motor) speed

@For the vibration suppression control tuning mode, the setting range of [Pr.
PBO07] is limited. For the vibration suppression control tuning mode, the setting
range of [Pr. PB0O7] is limited. Refer to section 7.1.5 (4) for details.

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)

1

Always estimated

GD2 ([Pr. PB06])
PG1 ([Pr. PBO7])
PG2 ([Pr. PB0S])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])

RSP ([Pr. PA09)])

Auto tuning mode 2 ___2 Fixed to [Pr. PBO6] 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. PBOT7])
(interpolation mode) PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 2 ___4 Fixed to [Pr. PBO6] 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

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
Yes
4 y
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

@ After the one-touch tuning is completed, "Gain adjustment mode selection” in
[Pr. PAQO8] will be set to "2 gain adjustment mode 2 (_ __ 4)". To estimate [Pr.
PBO06 Load to motor inertia ratio/load to motor mass ratio], set "Gain adjustment
mode selection" in [Pr. PAO8] to "Auto tuning mode 1 (_ _ _ 1)".

@®\When executing the one-touch tuning, check the [Pr. PA21 One-touch tuning

function selection]is"_ _ 1" (initial value).
@At start of the one-touch tuning, only when "Auto tuningmode 1 (_ __ 1)"or "2
gain adjustment mode 1 (interpolation mode) (_ __ 0)" of "Gain adjustment

mode selection" is selected in [Pr. PA08], [Pr. PB06 Load to motor inertia ratio]
will be estimated.

@ The amplifier command method can be used with the servo amplifier with
software version C1 or later and MR Configurator2 with software version 1.45X
or later.

@®\When the one-touch tuning is executed in the amplifier command method, MR
Configurator2 is required.

@®For MR-J4-03A6(-RJ) servo amplifier, one-touch tuning by the amplifier
command method is not available.

The one-touch tuning includes two methods: the user command method and the amplifier command method.

(1) User command method
You can execute the one-touch tuning with MR Configurator2 or push buttons. The user command
method performs one-touch tuning by inputting commands from outside the servo amplifier.

(2) Amplifier command method
You can execute the one-touch tuning with MR Configurator2. In the amplifier command method, when
you simply input a travel distance (permissible travel distance) that collision against the equipment does
not occur during servo motor driving, a command for the optimum tuning will be generated inside the
servo amplifier to perform one-touch tuning.

Movable range

) g
! Permissible Permissible !
! travel distance __ travel distance !
Limitswitch | [ > " | Limitswitch
| | | | |
A -~ v\ : : : Y
! | . | |
Moving
]:‘:k w part : >
| |
Servo motor } P | }

Tuning start positiv(k

Movable range at tuning



6. NORMAL GAIN ADJUSTMENT

The following parameters are set automatically with one-touch tuning. Also, "Gain adjustment mode
selection" in [Pr. PA08] will be "2 gain adjustment mode 2 (_
be set to an optimum value depending on the setting of [Pr. PA09 Auto tuning responsel].

__4)" automatically. Other parameters will

Table 6.1 List of parameters automatically set with one-touch tuning

Parameter | Symbol Name Parameter | Symbol Name
PA08 ATU [ Auto tuning mode PB15 NH2 | Machine resonance suppression filter 2
PAO9 RSP | Auto tuning response PB16 NHQ2 | Notch shape selection 2
) ) L PB17 NHF | Shaft resonance suppression filter
PBO1 FILT | Adaptive tuning mode (adaptive filter II) PB18 LPF | Low-pass filter setting
Vibration suppressjon c:ontrol tuning. PB19 VRF11 x:g::::g: ;:sz:s;on control 1 -
PB02 VRFT [ mode (advanced vibration suppression Vibration suppression control 1 -
control I1) PB20 VRF12
Resonance frequency
Position cfomr.nand acceleration./. PB21 VRF13 x:g:gg: ?rizzr:::;oga?;itrzzl 1-
PB03 PST decelergtlon time constant (position Vibration suppression control 1 -
smoothing) PB22 VRF14 .
Resonance frequency damping
PB06 GD2 | Load to motor inertia ratio PB23 VFBF | Low-pass filter selection
PB0O7 PG1 | Model loop gain PB46 NH3 | Machine resonance suppression filter 3
PB08 PG2 | Position loop gain PB47 NHQ3 | Notch shape selection 3
PB09 VG2 | Speed loop gain PB48 NH4 | Machine resonance suppression filter 4
PB10 VIC | Speed integral compensation PB49 NHQ4 | Notch shape selection 4
PB12 OVA | Overshoot amount compensation PB51 NHQS5 | Notch shape selection 5
PB13 NH1 | Machine resonance suppression filter 1 PE41 EOP3 | Function selection E-3
PB14 NHQ1 | Notch shape selection 1
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6.2.1 One-touch tuning flowchart

(1) User command method
(a) When you use MR Configurator2
Make one-touch tuning as follows.

| Startup of the system

| Operation

| Start a system referring to chapter 4.

| Rotate the servo motor by a controller. (In the user command method, the one-touch tuning
cannot be executed if the servo motor is not operating.)

mode selection

| Response mode selection

| One-touch tuning execution |

| One-touch tuning in progress |

| One-touch tuning completion |

| One-touch tuning start, | Start one-touch tuning of MR Configurator2, and select "User command method".

| Select a response mode (High mode, Basic mode, and Low mode) in the one-touch tuning
window of MR Configurator2.

Click "Start" during servo motor driving to execute one-touch tuning.

Gains and filters will be adjusted automatically. During processing of tuning, the tuning progress
will be displayed in % in MR Configurator2.

When one-touch tuning is completed normally, the parameters described in table 6.1 will be set
automatically.

When the tuning is not completed normally, the tuning error will be displayed. (Refer to section
6.2.2 (1) (e).)

| Check the tuning result.
When the tuning result is not satisfactory, you can return the parameter to the value before the
one-touch tuning or the initial value. (Refer to section 6.2.2 (1) (h).)

| Tuning result check

End
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(b) When you use push buttons
Make one-touch tuning as follows.

| Startup of the system

| Operation

One-touch tuning start,
mode selection

| Response mode selection

| One-touch tuning execution

One-touch tuning in progress

| One-touch tuning completion

| Tuning result check

End

Start a system referring to chapter 4.

Rotate the servo motor by a controller. (In the user command method, the one-touch tuning
cannot be executed if the servo motor is not operating.)

Push the "MODE" button during motor driving to switch to the initial screen ("AUTO.") of the
one-touch tuning.

Push the "SET" button for 2 s or more during displaying "AUTO" to switch to the response mode
selection ("AUTO.").

Push the "UP" or "DOWN?" button to select a response mode from "AUTO.H" (High mode),
"AUTO." (Basic mode), or "AUTO.L" (Low mode).

Push the "SET" button to start one-touch tuning. Push the "SET" button during servo motor
driving.

Gains and filters will be adjusted automatically. During processing of tuning, the tuning progress
will be displayed in % on the display (five-digit, seven-segment LED).

When one-touch tuning is completed normally, the parameters described in table 6.1 will be set
automatically.

When the tuning is not completed normally, the tuning error will be displayed. (Refer to section
6.2.2 (1) (e) and section 6.2.2 (2) (d).)

Check the tuning result.
When the tuning result is not satisfactory, you can return the parameter to the value before the
one-touch tuning or the initial value. (Refer to section 6.2.2 (2) (g).)
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(2) Amplifier command method
Make one-touch tuning as follows.

| Startup of the system |

| Movement to tuning start position |

One-touch tuning start,
mode selection

Input of permissible
travel distance

| Response mode selection

| One-touch tuning execution |

| One-touch tuning in progress |

| One-touch tuning completion |

| Tuning result check |

| Servo amplifier power cycling |

End

Start a system referring to chapter 4.

Move the moving part to the center of a movable range.

Start one-touch tuning of MR Configurator2, and select "Amplifier command method".

In the one-touch tuning window of MR Configurator2, input a maximum travel distance to move
the moving part at one-touch tuning.

Select a response mode (High mode, Basic mode, and Low mode) in the one-touch tuning
window of MR Configurator2.

While the servo motor is stopped, click "Start" to start one-touch tuning. After the tuning is
started, the servo motor will reciprocate automatically. Executing one-touch tuning during servo
motor rotation will cause an error. After one-touch tuning is executed using the amplifier
command method, control will not be performed by commands from the controller.

Gains and filters will be adjusted automatically. During processing of tuning, the tuning progress
will be displayed in % in MR Configurator2.

One-touch tuning will be completed automatically after the tuning. When one-touch tuning is
completed normally, the parameters described in table 6.1 will be updated automatically.
When the tuning is not completed normally, the tuning error will be displayed. (Refer to section
6.2.2 (1) (e).)

Check the tuning result.
When the tuning result is not satisfactory, you can return the parameter to the value before the
one-touch tuning or the initial value. (Refer to section 6.2.2 (1) (h).)

After executing the one-touch tuning, cycling the power of the servo amplifier returns to the
state in which control is performed from the controller.
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6.2.2 Display transition and operation procedure of one-touch tuning

(1) When you use MR Configurator2
(a) Command method selection
Select a command method from two methods in the one-touch tuning window of MR Configurator2.

Une-touch uning

WMReturn to value before adjustment Return to initial value
- —

Gain adjustment mode selection (PADS ATU) turns to 2 gain adjustment mode 2 after
completing one-touch tuning.
Set auto tuning mode 1if you want to estimate load inertia moment ratio (PB06 GD2) again.

Setting
() User command method 1 )
Start to operate before pressing "Start” button.

Servo motor cannot start in stop status,
(%) Amplifier command method 2)
Set the permissible travel distance and execute the one-touch tuning in auto operation.

Permissible travel distance & 524255 | pulse (1 - 2147433647)
{Encoder pulse unit)
LSP, LSN auto ON

Servo motor rotation amount = rev

Please do not start when servo motor is rotating.
Test operation cannot be executed when adjustment starts in amplifier command method.

& Motor rotates when press the “Start” button.

Response mode
(O High mode  (Execute the response mode for machines with high rigidity)

(%) Basic mode  (Execute the response mode for standard machines)
(O Low mode (Execute the response mode for machines with low rigidity)

Error code
Status 0000 @ Error Code List
Adjustment result

setting tme [ ofm

Overshoot amount |

(Encoder puise unit) [ o dpdai=Rioiech
To further improve performance

Fine-adjust the model loop gain Tuning

Detailed Setting

Set the detailed parameter relating to One-touch tuning -
Tuning of overshoot amount may be enabled. Parameter Setting
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1) User command method
It is recommended to input commands meeting the following conditions to the servo amplifier. If
one-touch tuning is executed while commands which do not meet the conditions are inputted to
the servo amplifier, the one-touch tuning error may occur.

One cycle time

Travel distance

Forward
Servo motor BOt?t"?n
speed Reverse | | |
|
. b [\ — ]
rotation Acceleration Deceleration
time constant time constant

Fig. 6.1 Recommended command for one-touch tuning in the user command method

ltem Description

Travel distance

Set 100 pulses or more in encoder unit. Setting less than 100 pulses will cause the one-touch tuning error
"C004".

Servo motor speed | Set 150 r/min (mm/s) or higher. Setting less than 150 r/min may cause the one-touch tuning error "C005".

constant

Acceleration time

Deceleration time

Set the time to reach 2000 r/min (mm/s) to 5 s or less.

Set an acceleration time constant/deceleration time constant so that the acceleration/deceleration torque is 10%
or more of the rated torque.

The estimation accuracy of the load to motor inertia ratio is more improved as the acceleration/deceleration

constant

torque is larger, and the one-touch tuning result will be closer to the optimum value.
Dwell time Set 200 ms or more. Setting a smaller value may cause the one-touch tuning error "C004".
One cycle time Set 30 s or less. Setting over 30 s will cause the one-touch tuning error "C004".
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2)

Amplifier command method

Input a permissible travel distance. Input it in the load-side resolution unit for the fully closed loop
control mode, and in the servo motor-side resolution unit for other control modes. In the amplifier
command method, the servo motor will be operated in a range between "current value
permissible travel distance". Input the permissible travel distance as large as possible within a
range that the movable part does not collide against the machine. Inputting a small permissible
travel distance decreases the possibility that the moving part will collide against the machine.
However, the estimation accuracy of the load to motor inertia ratio may be lower, resulting in
improper tuning.

Also, executing the one-touch tuning in the amplifier command method will generate a command
for the following optimum tuning inside the servo amplifier to start the tuning.

Servo motor
speed (Note)

———

Travel distance (Note)

Forward Dwell time (Note)
Servo motor fotation \
speed 0 r/min 4 ‘

Reverse | !

- « e

rotation " Acceleration ' Deceleration !
| time constant time constant

(Note) (Note)

|
|
|
|
Note. It will be automatically generated in the servo amplifier.

Fig. 6.2 Command generated by one-touch tuning in the amplifier command method

ltem

Description

Travel distance

An optimum travel distance will be automatically set in the range not exceeding the user-inputted permissible
travel distance with MR Configurator2.

Servo motor speed | A speed not exceeding 1/2 of the rated speed will be automatically set.

constant

constant

Acceleration time

An acceleration time constant/deceleration time constant will be automatically set so as not to exceed 60% of the

Deceleration time | rated torque and the torque limit value set at the start of one-touch tuning in the amplifier command method.

Dwell time

A dwell time in which the one-touch tuning error "C004" does not occur will be automatically set.

6- 10




6. NORMAL GAIN ADJUSTMENT

(b) Response mode selection
Select a response mode from 3 modes in the one-touch tuning window of MR Configurator2.

E‘ Axisl [v] ™M Return to value before adjustment Return to initial value
Gain adjustment mode selection (PADS ATU) turns to 2 gain adjustment mode 2 after

completing one-touch tuning.
Set auto tuning mode 1if you want to estimate load inertia moment ratio (PBO6 GDZ) again.

Setting
() User command method
Start to operate before pressing "Start” button.
Servo motor cannot start in stop status,

(%) Amplifier command method
Set the permissible travel distance and execute the one-touch tuning in auto operation.
Permissible travel distance & 524233 | pulse (1- 2147483647)

{Encoder pulse unit)
[“]LsP, LSN auto ON
Servo motor rotation amount = 2.0 | rev

Flease do not start when servo motor is rotating.
Test operation cannot be executed when adjustment starts in amplifier command method.

A Motor rotates when press the "Start” button.

Response mode
(O)High mode  (Execute the responss 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 @) Error Code List
Adjustment result

Settling time g ms

Overshoot amount I

{Encoder pulse unit) 0| puse Sodaie Broled,
To further improve performance

Fine-adjust the model loop gain Tuning
Detailed Setting

Set the detailed parameter relating to One-touch tuning

Tuning of overshoot amount may be enabled. Parameter Setting

Table 6.2 Response mode explanations

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.

6- 11
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Refer to the following table for selecting a response mode.

Table 6.3 Guideline for response mode

Response mode Machine characteristic

Response

Low mode Basic mode High mode Guideline of corresponding machine

4

A

4 Low response

A

Arm robot ’
General machine
\ tool conveyor
Precision working

machine

Inserter
Mounter
Bonder

v
v High response

(c) One-touch tuning execution

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.

@®\When executing one-touch tuning in the amplifier command method, turn on
EM2, LSP, and LSN. When you turn off EM2, LSP, and LSN during one-touch
tuning, "C008" will be displayed at status in error code, and the one-touch tuning
will be canceled. When setting LSP and LSN to automatic on, enable the check
box "LSP, LSN auto ON" in the one-touch tuning window of MR Configurator2.

@®\When one-touch tuning is executed in the amplifier command method while
magnetic pole detection is not being performed, magnetic pole detection will be
performed, and then one-touch tuning will start after the magnetic pole detection
is completed.

After the response mode is selected in (1) (b) in this section, clicking "Start" will start one-touch
tuning. If "Start" is clicked while the servo motor stops, "C002" or "C004" will be displayed at status in
error code. (Refer to (1) (e) in this section for error codes.)

Click "Start" with the amplifier command method selected in the servo-off, the servo-on will be
automatically enabled, and the one-touch tuning will start. In the one-touch tuning by the amplifier
command method, an optimum tuning command will be generated in the servo amplifier after servo-
on. Then, the servo motor will reciprocate, and the one-touch tuning will be executed. After the
tuning is completed or canceled, the servo amplifier will be the servo-off status. When the servo-on
command is inputted from outside, the amplifier will be the servo-on status.

6- 12
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After one-touch tuning is executed using the amplifier command method, control will not be
performed by commands from the controller. To return to the state in which control is performed from
the controller, cycle the power.

One—touch Tunine

. WM Return to value before adjustment Return to initial value
—

Gain adjustment mode selection (PADS ATU) turns to 2 gain adjustment mode 2 after
completing one-touch tuning.
Set auto tuning mode 1if you want to estimate load inertia moment ratio (PB06 GD2) again.

Setting
() User command method
Start to operate before pressing "Start”™ button.
Servo motor cannot start in stop status,
(=) Amplifier command method
Set the permissible travel distance and execute the one-touch tuning in auto operation.

Permissible travel distance & 524255 | pulse (1 - 2147433647)
{Encoder pulse unit)
LSP, LSN auto ON

Servo motor rotation amount = rev

Please do not start when servo motor is rotating.
Test operation cannot be executed when adjustment starts in amplifier command method.

& Motor rotates when press the “Start” button.

Respaonse mode
(O High mode  (Execute the response mode for machines with high rigidity)

(5)Basic mode  (Execute the response mode for standard machines)

(O Low mode (Execute the response mode for machines with low rigidit}

Error code
Status 0000 @ Error Code List
Adjustment result

seting tme [ ofm

Overshoot amount -

(Encoder puse unit) [ ofmke [ updeterroeat |
To further improve performance

Fine-adjust the model loop gain Tuning

Detailed Setting

Set the detailed parameter relating to One-touch tuning -
Tuning of overshoot amount may be enabled. Parameter Setting

During processing of one-touch tuning, the progress will be displayed as follows. Tuning will be
completed at 100%.

| Froeress Display Screen

0% 100%

Completing the one-touch tuning will start writing tuning parameters to the servo amplifier, and the
following window will be displayed. Select whether or not to reflect the tuning result in the project.

=

MELSOFT MR Configurator? =

One-touch tuning was completed and the parameter of servo amplifier
has been rewritten.
This will apply the changes in the parameters of Axisl to the Parameter
Setting window and the project.
Continue?
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After the one-touch tuning is completed, "0000" will be displayed at status in error code. In addition,
settling time and overshoot amount will be displayed in "Adjustment result".

@ Axis1 [v] WMReturn to value before adjustment Return to initial value

Gain adjustment mode selection (PADS ATU) turns to 2 gain adjustment mode 2 after
completing one-touch tuning.
Set auto tuning mode 1if you want to estimate load inertia moment ratio (PB0G GD2) again.

Setting
(O User command method
Start to operate before pressing “Start” button.
Servo motor cannot start in stop status,

() Amplifier command method
Set the permissible travel distance and execute the one-touch tuning in auto operation.
Permissible travel distance = c24233 | pulse (1 - 2147483647)
{Encoder pulse unit)
LSP, LSN auto ON
Servo motor rotation amount = 2.0 | rev

Please do not start when serve motor is rotating.
Test operation cannot be executed when adjustment starts in amplifier command method.

& Motor rotates when press the "Start”™ button.

Response mode
(OHigh mode  (Execute the response mode for machines with high rigidity)

(%) Basic mode  (Execute the response mode for standard machines)
(O Low mode  (Execute the response mode for machines with low rigidity)

Error code

Status 0000 @ Error Code List
Adjustment result

Settling time 0| ms

Overshoot amount |
(Encoder pulse unit) 0| puse Update Project
To further improve performance

Fine-adjust the model loop gain Tuning

Detailed Setting

Set the detailed parameter relating to One-touch tuning
Tuning of overshoot amount may be enabled. Parameter Setting

(d) Stop of one-touch tuning
During one-touch tuning, clicking the stop button stops one-touch tuning. If the one-touch tuning is
stopped, "C000" will be displayed at status in error code. After the one-touch tuning is stopped,
parameters will return to the values at the start of the one-touch tuning. To stop one-touch tuning,
and execute it again, stop the servo motor once. In addition, after returning the moving part to the
tuning start position, execute it.
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(e) If an error occurs

If a tuning error occurs during the one-touch tuning, the tuning will be stopped. With that, the

following error code will be displayed in status. Check the cause of tuning error. When executing
one-touch tuning again, stop the servo motor once. In addition, after returning the moving part to the
tuning start position, execute it.

Display Name Error detail Corrective action example
C000 Tuning canceled The stop button was clicked during one-touch

tuning.

C001 Overshoot exceeded Overshoot amount is a value larger than the Increase the in-position range or overshoot
one set in [Pr. PA10 In-position range] and permissible level.

[Pr. PA25 One-touch tuning - Overshoot

permissible level].

C002 Servo-off during tuning The one-touch tuning was attempted in the When executing one-touch tuning in the user
user command method during servo-off. command method, turn to servo-on, and then

The servo amplifier will be servo-off status execute it.

during one-touch tuning. Prevent the servo amplifier from being the
servo-off status during one-touch tuning.

C003 Control mode error 1. The one-touch tuning was attempted while | Select the position control mode or speed
the torque control mode was selected in control mode for the control mode, and then
the control modes. execute one-touch tuning. Do not change the

2. During one-touch tuning, the control mode | control mode during the one-touch tuning.

was attempted to change from the position
control mode to the speed control mode.
C004 Time-out 1. One cycle time during the operation has Set one cycle time during the operation (time
been over 30 s. from the command start to the next command
start) to 30 s or less.

2. The command speed is slow. Set the servo motor speed to 100 r/min or
higher. Error is less likely to occur as the
setting speed is higher.

When one-touch tuning by the amplifier
command is used, set a permissible travel
distance so that the servo motor speed is 100
r/min or higher. Set a permissible travel
distance to two or more revolutions as a guide
value to set the servo motor speed to 100
r/min.

3. The operation interval of the continuous Set the stop interval during operation to 200

operation is short. ms or more. Error is less likely to occur as the
setting time is longer.
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 time constant/deceleration
time constant to reach 2000 r/min (mm/s) is
5sorless.

+ 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
estimated due to an oscillation or other
influences.

Set to the auto tuning mode that does not
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.
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Display Name Error detail Corrective action example
C006 Amplifier command start | One-touch tuning was attempted to start in Execute the one-touch tuning in the amplifier
error the amplifier command method under the command method while the servo motor is
following speed condition. stopped.
Servo motor speed: 20 r/min (mm/s) or higher
Co07 Amplifier command 1. One-touch tuning was executed in the Set a permissible travel distance to 100
generation error amplifier command method when the pulses or more in the encoder pulse unit, or a
permissible travel distance is set to 100 distance so as to increase the servo motor
pulses or less in the encoder pulse unit, or | speed to 150 r/min (mm/s) (50 r/min for direct
the distance is set not to increase the drive motor) or higher at the time of load to
servo motor speed to 150 r/min (mm/s) (50 | motor inertia ratio estimation, and then
r/min for direct drive motor) or higher at the | execute the one-touch tuning. Set a
time of load to motor inertia ratio permissible travel distance to four or more
estimation. revolutions as a guide value.
Load to motor inertia ratio will be estimated
when "0000" or "0001" is set in [Pr. PAO8
Auto tuning mode] at the start of one-touch
tuning.
If the permissible travel distance is short and
the servo motor speed cannot be increased to
150 r/min (mm/s) (50 r/min for direct drive
motor) or higher, select "Auto tuning mode 2
(___2)","Manual mode (_ _ _ 3)", or "2 gain
adjustment mode 2 (_ _ _ 4)" of "Gain
adjustment mode selection” in [Pr. PA08].
2. The torque limit has been set to 0. Set the torque limit value to greater than 0.
C008 Stop signal EM2, LSP, and LSN were turned off during Review the one-touch tuning start position
one-touch tuning in the amplifier command and permissible travel distance for the
method. amplifier command method.
After ensuring safety, turn on EM2, LSP, and
LSN.
C009 Parameter Parameters for manufacturer setting have Return the parameters for manufacturer
been changed. setting to the initial values.
CO0A Alarm One-touch tuning was attempted to start in Start one-touch tuning when no alarm or
the amplifier command method during alarm | warning occurs.
or warning. Prevent alarm or warning from occurring
Alarm or warning occurred during one-touch | during one-touch tuning.
tuning by the amplifier command method.
COOF One-touch tuning "One-touch tuning function selection" in [Pr. Select "Enabled (_ _ _ 1)".
disabled PA21] is "Disabled (_ _ _ 0)".
(f) If an alarm occurs

If an alarm occurs during the one-touch tuning, the tuning will be forcibly terminated. Remove the
cause of the alarm and execute one-touch tuning again. When executing one-touch tuning in the
amplifier command method again, return the moving part to the tuning start position.

If a warning occurs

If a warning which continues the motor driving occurs during one-touch tuning by the user command
method, the tuning will be continued. If a warning which does not continue the motor driving occurs
during the tuning, one-touch tuning will be stopped.
One-touch tuning will be stopped when warning occurs during one-touch tuning by the amplifier
command method regardless of the warning type. Remove the cause of the warning, and return the
moving part to the tuning start position. Then, execute the tuning again.
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(h) Initializing one-touch tuning
Clicking "Return to initial value" in the one-touch tuning window of MR Configurator2 enables to
return the parameter to the initial value. Refer to table 6.1 for the parameters which you can initialize.
Clicking "Return to value before adjustment" in the one-touch tuning window of MR Configurator2
enables to return the parameter to the value before clicking "Start".

Une—touch Tiunine

™ Return to value before adjustment] Return to initial value

Gain adjustment mode selection (PADS ATU) turns to 2 gain adjustment mode 2 after
completing one-touch tuning.
Set auto tuning mode 1if you want to estimate load inertia moment ratio (PBO6 GD2) again.

Setting
() User command method
Start to operate before pressing "Start” button,
Servo motor cannot start in stop status,
(%) Amplifier command method
Set the permissible travel distance and execute the one-touch tuning in auto operation.

Permissible travel distance &+ 524255 | pulse (1 - 2147483647)
{Encoder pulse unit)
[“ILsP, LSN auto ON

Servo motor rotation amount = rev

Flease do not start when servo motor is rotating.
Test operation cannot be executed when adjustment starts in amplifier command method.

& Motor rotates when press the "Start” button.

Response mode
(O High mode  (Execute the response mode for machines with high rigidity)

(5) Basic mode  (Execute the response mode for standard machines)
(O low mode  (Execute the response mode for machines with low rigidity)

Error code
Status 0000 @ Error Code List
Adjustment result

setting e [ ofm
Overshoot amount _
: [ pdate Project |
(Encoder pue unt) [ ofpe Update Project
To further improve performance

Fine-adjust the model loop gain Tuning

Detailed Setting

Set the detailed parameter relating to One-touch tuning -
Tuning of overshoot amount may be enabled. Parameter Setting

When the initialization of one-touch tuning is completed, the following window will be displayed.
(returning to initial value)

| MELSOFT Series MR Configurator? | X
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(2) When you use push buttons

POINT

@®Push the "MODE" and "SET" buttons at the same time for 3 s or more to switch
to the response mode selection ("AUTO.") without going through the initial
screen of the one-touch tuning ("AUTQO").

@®When you use push buttons, one-touch tuning can be executed in the user
command method only. Tuning cannot be executed in the amplifier command
method with the buttons.

(a) Response mode selection
Select a response mode of the one-touch tuning from 3 modes with "UP" or "DOWN". Refer to (1) (b)
in this section for a guideline of response mode.

Response mode selection display

fffffffff

|
:
| Low mode: This mode is for low-rigid system.
|
|
|
|

(® Basic mode: This mode is for standard system.
DOWN

g

|
|
:
|
} High mode: This mode is for high-rigid system.
|
|
|

,,,,,,,,,
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(b) One-touch tuning execution

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.

After the response mode is selected in (a), pushing the "SET" button will start one-touch tuning.

One-touch tuning in

progress
- N
(1
N
- ),
" ." The one-touch tuning progress is displayed with 0% to 100%.
— The decimal point moves right to left in rotation during the tuning.
L R "' To switch the display to the status display during the tuning, push the "MODE" button.
()
Jo
Complete L
Sape LT Completing the one-touch tuning will start writing the auto-tuned parameters to the servo
;I-; : - amplifier.
)Vt

(c) Stop of one-touch tuning

Stop symbol
N
.- - - The one-touch tuning mode can be stopped by pushing the "SET" button regardless of
' ' ' displayed item.
@ 2 s interval The stop symbol and error code "C 000" (cancel during tuning) will be displayed by turns
with 2 s interval.
Error code
N N N N
) VY )
— L R
i Pushing the "SET" button will switch to the initial screen.
Initial screen
O (7
b))
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(d) If an error occurs

Stop symbol
SNd
.- - If an error occurs during the one-touch tuning, the tuning will be forcibly terminated and the

stop symbol and error code from "C 001" to "C 00F" will be displayed by turns with 2 s
interval.

'-
@ 2 s interval
Error code

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

Check the error cause referring to the table 6.2 of (1) (e) in this section.

-
'N

-

'

AR A

'

)
N
— )
l Pushing the "SET" button will switch to the initial screen.
Initial screen
=) (7
I U I

(e) If an alarm occurs

One-touch tuning in progress

- N

-' ) ' If an alarm occurs during the one-touch tuning, the tuning will be forcibly terminated and
' ' | the alarm No. will be displayed.

A ) A

Alarm display
0 (

(f) If a warning occurs

One-touch tuning in progress

- N

-' ) ' If a warning occurs during the one-touch tuning, the alarm No. of the warning will be
displayed.

'- . '-' When the warning is one which continue the motor driving, the one-touch tuning will be
continued.
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(g) Clearing one-touch tuning
Refer to table 6.1 for the parameters which you can clear.
You can initialize the parameters changed by the one-touch tuning with the clear mode. You can
reset the parameters to before tuning with the back mode.

1) Switch to the initial screen "AUTO" of the one-touch tuning with the "MODE" button.
2) Select the clear mode or back mode with the "UP" or "DOWN?" button.

One-touch tuning clear mode selection

*********

l ‘

Auto mode

— -

|
|
|
|
|
|
|
|
|
l
'- '- (®  Clear mode

ﬁ
®
uP

;T
‘7""7

Back mode

L

,,,,,,,,,

L To clear the one-touch tuning, push the "SET" button for 2 s.

One-touch tuning clear mode display (initializing)

.' . .' ." The one-touch tunin isi

- .- - .- - - g clear mode is in progress.
' EE' E E'-E E'-'E E'-f The clear mode symbol blinks for 3 s.

e N A - ‘\ii/”‘”\\i

i Clearing one-touch tuning is completed, the initial screen will be displayed.
Initial screen




6. NORMAL GAIN ADJUSTMENT

6.2.3 Caution for one-touch tuning

(1) Caution common for user command method and amplifier command method
(a) The tuning is not available in the torque control mode.

(b) The one-touch tuning cannot be executed while an alarm or warning which does not continue the
motor driving is occurring.

(c) You can execute the one-touch tuning during the following test operation modes marked by "O".

Test operation mode

How to one-touch tunin i itioni -
w uch tuning [ Output signal (DO) forced JOG operation Posmor.ung Motor- Igss Progrellm
output operation operation operation
MR Configurator2 ®) @) O
Push buttons

(d) If one-touch tuning is performed when the gain switching function is enabled, vibration and/or
unusual noise may occur during the tuning.

(2) Caution for amplifier command method
(a) Starting one-touch tuning while the servo motor is rotating displays "C006" at status in error code,
and the one-touch tuning cannot be executed.

(b) One-touch tuning is not available during the test operation mode. The following test operation modes

cannot be executed during one-touch tuning.
1) Positioning operation

2) JOG operation

3) Program operation

4) Machine analyzer operation

5) Single-step feed

(c) During one-touch tuning, the permissible travel distance may be exceeded due to overshoot, set a
value sufficient to prevent machine collision.

(d) When Auto tuning mode 2, Manual mode, or 2 gain adjustment mode 2 is selected in [Pr. PAO8 Auto
tuning mode], the load to motor inertia ratio will not be estimated. An optimum

acceleration/deceleration command will be generated by [Pr. PB06 Load to motor inertia ratio/load to

motor mass ratio] at the start of one-touch tuning. When the load to motor inertia ratio is incorrect,
the optimum acceleration/deceleration command may not be generated, causing the tuning to fail.

(e) When one-touch tuning is started by using communication, if the communication is interrupted during

the tuning, the servo motor will stop, and the tuning will also stop. The parameter will return to the
one at the start of the one-touch tuning.

(f) When one-touch tuning is started during the speed control mode, the mode will be switched to the
position control mode automatically. The tuning result may differ from the one obtained by executing
tuning by using the speed command.
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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
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. PBOG].
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter Symbol Name
PB07 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 + Iﬁ%o1p %aénz + Current
- VG2 VIG - control | "]°
( ] Current feedback Servo motor
> >
SetOor1toturnon. Real-time Position/speed

J [ — auto tuning section feedback

! |

|

: Gain tabl [ Load to motor —l—
—Gain table [« inertia ratio |

: / estimation section [

‘ ,} Switch ! Speed feedback

[Pr. PA0S] [Pr. PAD9] [Pr. PBO6 Load to

motor inertia 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]. 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. PAO8] to stop the estimation (turning off
the switch in above diagram), and set the load to motor inertia ratio ([Pr. PB06]) manually.

From the preset load to motor inertia ratio ([Pr. PB06]) value and response ([Pr. PA09]), 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.
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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. PB06 Load to motor inertia ratio]
manually.

;L
Rl

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. NORMAL GAIN ADJUSTMENT

6.3.4 Response level setting in auto tuning mode

Set the response of the whole servo system by [Pr. PAQ9]. As the response level setting is increased,
trackability to a command improves and settling time decreases, but setting the response level too high will
generate vibration.

Set a value to obtain the desired response level 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. PB0O1] 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. PAO9]
Machine characteristic Reference Machine characteristic Reference
Setting Guideline for (setting Setting Guideline for (setting
value [Response| machine resonance | value of value |Response| machine resonance | Vvalue 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 4.9 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 1371 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 il 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. NORMAL GAIN ADJUSTMENT

6.4 Manual mode

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

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 7.2
t0 7.3.)

(1) For speed control
(a) Parameter

The following parameters are used for gain adjustment.

Parameter Symbol Name
PB06 GD2 [ Load to motor inertia ratio
PB07 PG1 | Model loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation
(b) Adjustment procedure
Step Operation Description
1 Brief-adjust with auto tuning. Refer to section 6.2.3.
2 Change the setting of auto tuning to the manual mode ([Pr.
PAO8]: _ _ _3).
Set the estimated value to the load to motor inertia ratio. (If the
3 estimate value with auto tuning is correct, setting change is not
required.)
4 Set a small value to the model loop gain.
Set a large 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
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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 will
improve responsiveness, but increasing the value excessively will cause the mechanical system
to easily 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 ar

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 trackability to a speed command, but a too high value will make overshoot liable to
occur at settling.

Model | del Speed loop gain 1 ) 1
odel loop gain guideline < . . x|t~
pgaing (1 + Load to motor inertiaratio) (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
PB0O7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation
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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. (If the

3 estimate value wit