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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.

Q CAUT I O N 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 @ .

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

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

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

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

3. To prevent injury, note the following

/N\ CAUTION

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




/N\ CAUTION

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

@The servo amplifier heat sink, regenerative resistor, servo motor, etc. may be hot while power is on or for
some time after power-off. Take safety measures, e.g. provide covers, to prevent accidental contact of
hands and parts (cables, etc.) with them.

4. Additional instructions

The following instructions should also be fully noted. Incorrect handling may cause a fault, injury, electric
shock, 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 when transporting the servo amplifier. Otherwise, it may drop.

@ Install the servo amplifier and the servo motor in a load-bearing place in accordance with the Instruction
Manual.

@Do not get on or put heavy load on the equipment.

@ The equipment must be installed in the specified direction.

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

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

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

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

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

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

Ambient Operation
humidity Storage

90 %RH or less (non-condensing)

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

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

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

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

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




(2) Wiring

/N\ CAUTION

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

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

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

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

Servo amplifier Servo motor
U

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

@ The surge absorbing diode installed to the DC relay for control output should be fitted in the specified
direction. Otherwise, the emergency stop and other protective circuits may not operate.

Servo amplifier o4 Servo amplifier

v DC vV DC

DOCOM DOCOM
0 Control output 0 Control output
signal signal

For sink output interface For source output interface

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

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

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

(3) Test run and adjustment

/\ CAUTION

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

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

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




(4) Usage

/N\ CAUTION

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

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

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

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

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

@ Use the servo amplifier with the specified servo motor.

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

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

(5) Corrective actions

/N\ CAUTION

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

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

@ Configure an electromagnetic brake circuit so that it is activated also by an external Emergency stop

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

Servo motor
RA

/_<
o 24V DC

Electromagnetic brake

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




(6) Maintenance, inspection and parts replacement

/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 a servo amplifier whose power has not been turned on for a long time, contact your local
sales office.

(7) General instruction

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

® DISPOSAL OF WASTE @

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

A EEP-ROM life

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

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

- Write to the EEP-ROM due to device changes

STO function of the servo amplifier

When using the STO function of the servo 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.

Relevant manuals

Manual name Manual No.

MELSERVO MR-J4-_TM_ SERVO AMPLIFIER INSTRUCTION MANUAL (EtherCAT) SH(NA)030208
MELSERVO MR-J4-_TM_ SERVO AMPLIFIER INSTRUCTION MANUAL (EtherNet/IP) SH(NA)030226
MELSERVO-J4 SERVO AMPLIFIER INSTRUCTION MANUAL (TROUBLESHOOTING) SH(NA)030109
MELSERVO MR-D30 INSTRUCTION MANUAL (Note 5) SH(NA)030132
MELSERVO Servo Motor Instruction Manual (Vol. 3) (Note 1) SH(NA)030113
MELSERVO Linear Servo Motor Instruction Manual (Note 2) SH(NA)030110
MELSERVO Direct Drive Motor Instruction Manual (Note 3) SH(NA)030112
MELSERVO Linear Encoder Instruction Manual (Note 2, 4) SH(NA)030111
EMC Installation Guidelines IB(NA)67310

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

. 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-D30 functional safety unit.

a b~ ODN

«Wiring»

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

«U.S. customary units»

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

Quantity Sl (metric) unit U.S. customary unit
Mass 1 [kg] 2.2046 [Ib]
Length 1 [mm] 0.03937 [inch]
Torque 1 [Nem] 141.6 [0z*inch]
Moment of inertia 1[(x 10 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

1.1 Summary

f CAUTION @To ensure safety of the system against unauthorized access via a network, take
security measures such as using a firewall.

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

Multi-network compatible MR-J4-_TM__ servo amplifier can be connected to the network you use by
combining with a network module (Anybus CompactCom M40) manufactured by HMS Industrial Networks.
MELSERVO-J4 series compatible rotary servo motor is equipped with 22-bit (4194304 pulses/rev) high-
resolution absolute encoder. In addition, speed frequency response is increased to 2.5 kHz. Thus, faster and
more accurate control is enabled as compared to MELSERVO-J3 series.

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

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-_TM__ servo amplifier supports the Safe Torque Off (STO) function. By combining with optional
MR-J3-D05, the servo amplifier supports Safe stop 1 (SS1) function.

The MR-J4-_TM_ 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.

By using CN2L connector, an A/B/Z-phase differential output method external encoder can be connected to
the servo amplifier. In a fully closed loop system, a four-wire type external encoder is connectable as well.
The following table indicates the communication method of the external encoder compatible with MR-J4-
_TM__ servo amplifiers.

Table 1.1 Connectors to connect from external encoders

External encoder
communication method

Two-wire type
Four-wire type

A/B/Z-phase differential
output method

Two-wire type
Four-wire type

Operation mode Connector

CN2 (Note 1)
Linear servo motor system

CN2L (Note 2)

Fully closed loop system - - CN2L
A/B/Z-phase differential
output method
Two-wire type
Scale measurement function Four-wire type
- - CN2L
(Note 3) A/B/Z-phase differential

output method

Note 1. The MR-J4THCBLO3M branch cable is necessary.
2. Connect a thermistor to CN2.
3. This is used with servo amplifiers with software version BO or later.
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The following shows compatible networks. Prepare a network module designed for Mitsubishi Electric
MELSERVO (Anybus CompactCom M40) manufactured by HMS Industrial Networks according to the

network you use.

Network module

Network Product name Model
EtherCAT ABCC-M40-ECT AB6916-C (Note 2)
EtherNet/IP (Note 1) ABCC-M40-EIP AB6927-C

Note 1. This is used with servo amplifiers with software version BO or later.

2. AB6916-B and AB6916-C are available. However, when using servo amplifiers
with software version BO or later in combination with the network modules with
software version 1.11.01 or earlier, use EtherCAT Slave Information (ESI).
Without ESI, the controller does not recognize the 711th and later objects
because Get OD List can read only object information of 710 sets.
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1.2 Function block diagram

The function block diagram of this servo is shown below.
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Note 1. The built-in regenerative resistor is not provided for MR-J4-10TM.
2. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open.
Refer to section 1.3 for the power supply specifications.
3. Servo amplifiers MR-J4-70TM or more have a cooling fan.
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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(b) MR-J4-700TM

(Note 2)
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Note 1. Refer to section 1.3 for the power supply specifications.
2. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
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(c) MR-J4-11KTM/MR-J4-15KTM/MR-J4-22KTM
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Note 1.

Refer to section 1.3 for the power supply specifications.

. 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.

. 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.

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

interlock) in [Pr. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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Note 1. Refer to section 1.3 for the power supply specification.
2. Servo amplifiers MR-J4-200TM4 or more have a cooling fan.
3. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
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(b) MR-J4-500TM4/MR-J4-700TM4
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Note 1. Refer to section 1.3 for the power supply specification.
2. 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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Note 1.

Refer to section 1.3 for the power supply specifications.

. 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.

. 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.

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

interlock) in [Pr. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class

Servo amplifier

P — - -

Regenerative

Dynamic brake

Battery

Servo motor

24V DC ;brake I
I

I

I

I

I

=)
I

I

I

I

I

I

I

,,,,,,,,,,

: (for absolute position
| detection system)

|
MCCB MC circuit i
—X — O
(Note 2)/:/ p Current
Power P Regene- encoder
supply%< : bd rative TR S
>~ ‘ ‘
|
1 S
| 7 @
: Diode stack O
| @: -
|
L1 I Control [ !
‘ T | circuit O |
121 power |
—— suppl STO |
I PPy circuit I
STO % < 4 A 4 A 4 !
switch o Base Voltage | |overcurrent | | Current g
‘ amplifier | |detection | | Protection | | detection 5
|
| I |
|
l ] l
! Position Virtual 1
| command encoder @?EI‘
| input Model Model digut
| position > speed
| control control
| 3 Virtual
| motor
|
1
| Model position|Model speed |Model torque
| ]
|
l
| A 4
| Actual Actual Current
I position > speed »>
! control control control
y Y
| | —
1 [
! |
|
: i
|
I IF Control usB
|
|
|
|
|

,,,,,

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

Network module

il

Controller of
other makes

Personal
computer

USB I—

J

Analog monitor
(two channel)

Digital 1/0
control

Note 1. The built-in regenerative resistor is not provided for MR-J4-10TM1.

2. Refer to section 1.3 for the power supply specifications.
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1. FUNCTIONS AND CONFIGURATION

1.3 Servo amplifier standard specifications

(1) 200V class

Model: MR-J4-_ 10T™ | 20T™ | 40Tm | 60TM | 70T™ [ 100TM | 200TM | 350TM | 500TM | 700TM [11KTM [15KTM [22KTM
Rated voltage 3-phase 170 V AC
Rated current Al 11 | 15 | 28 [ 32 [ 58 [ 60 [ 110 | 170 | 280 | 370 | 680 | 87.0 | 126.0
Output | Output frequency Less than 590 Hz
Output frequency +0.01%
accuracy
3-phase or 1-
phase 200 V
At AC 3-phase or 1-phase
input 200V AC to 240 V AC, 50 Hz/60 Hz AC to 240V 3-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Voltage/ AC, 50 Hz/60
Frequency Hz (Note 7)
AtDC
input 283V DC to 340 V DC
(Note 8)
Rated current 3.2
Main (Note 5) [A] 0.9 1.5 2.6 (Neote 3.8 5.0 10.5 16.0 21.7 28.9 46.0 64.0 95.0
circuit )
power 3-phase or 1-
supply At AC y ) phase 170 V 3-phase 170 V AC to
input Permissible | input 3-phase or 1-phase 170 V AC to 264 V AC AC to 264 V AC 264V AC
voltage (Note 7)
fluctuation At DC
input 241V DC to 374V DC
(Note 8)
Perm|s§|ble frequency Within +5%
fluctuation
Power Supply /] Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
ﬁtpﬁtc 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Voltage/ ALDC
Frequency | t
input 283V DC to 340V DC
(Note 8)
Rated current [A] 0.2 0.3
Control
At AC
ircui . 1-ph 170 V AC to 264 V AC
circuit Permissible | input pnase 0
power
voltage AtDC
supply . .
) fluctuation | input 241V DC to 374V DC
input
(Note 8)
Perm|s§|ble frequency Within +5%
fluctuation
Power W] 30 45
consumption
Inrush current [A] Refer to section 10.5.
Interface | Voltage 24V DC £ 10%
power ] . ] .
supply Current capacity  [A] (Note 1) 0.3 (including CN8 connector signals)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in | External (Note 11, 12)

Fully closed loop control

Compatible

Load-side encoder interface

Mitsubishi high-speed serial communication, A/B/Z-phase differential input signal

Communication function

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

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

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

Functional safety

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

Model: MR-J4-_ 10TM | 20TM | 40TM | 60TM | 70TM | 100TM | 200TM | 350TM | 500TM | 700TM [11KTM [15KTM [22KTM
Standards
certified by CB EN ISO 13849-1 category 3 PL e, IEC 61508 SIL 3, EN 62061 SIL CL3, and EN 61800-5-2
(Note 10)
Response )
performance 8 ms or less (STO input off — energy shut off)
eroie 3: input Test pulse interval: 1 Hz to 25 Hz
est puise Inpu Test pulse off time: Up to 1 ms
(STO)
Safety -
performance Mean time to
dangerous failure MTTFd = 100 [years] (314a)
(MTTFd)
Diagnostic - ; o
coverage (DC) DC = Medium, 97.6 [%]
Average
probability of. PFH = 6.4 x 10 [1/h]
dangerous failures
per hour (PFH)
. LVD: EN 61800-5-1
tC°"|"Pl')'a|”°e CE marking EMC: EN 61800-3
0 globa MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
standards
UL standard UL 508C
. . . Force cooling, open (IP20)
Structure (IP rating) Natural cooling, open (IP20) Force cooling, open (IP20) (Note 4)
3-phase power ) .
Close . supply input Possible Impossible
mounting 1-phase power
(Note 2) phase p Possible Impossible
supply input
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
i Operation
Er;\;i:on :LT:;;T; Sptorag;e 90 %RH or less (non-condensing)
Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 9)
Vibration resistance 5.9 m/s? at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass kgl 1.0 | 1.4 [ 214 | 23 | 40 | 62 | 13.4 | 182
Note 1. 0.3 Ais the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of
1/0O points.
2. When closely mounting the servo amplifier, operate it at an 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. Except for the terminal block.
5. This value is applicable when a 3-phase power supply is used.
6. The rated current is 2.9 A when the servo amplifier is used with a UL or CSA compliant servo motor.
7. When using 1-phase 200 V AC to 240 V AC power supply, operate the servo amplifier at 75% or smaller effective load ratio.
8. For the connection example of the power circuit when a DC input is used, refer to app. 1.
9. Follow the restrictions in section 2.6 when using the servo amplifiers at altitude exceeding 1000 m and up to 2000 m above
sea level.
10. 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.
11. 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.
12. The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake

interlock) in [Pr. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Model: MR-J4-_ 60TM4 | 100TM4 | 200TM4 | 350TM4 | 500TM4 | 700TM4 | 11KTM4 | 15KTM4 | 22KTM4
Rated voltage 3-phase 323 V AC
Rated current M| 15 | 28 [ 54 | 86 | 140 | 170 [ 320 [ 410 [ 630
Output Output frequency Less than 590 Hz
Output frequency +0.01%
accuracy
Voltage/Frequency 3-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 1.4 2.5 5.1 7.9 10.8 14.4 23.1 31.8 47.6
o Permissible voltage 3-phase 323 V AC to 528 V AC
Main circuit fluctuation
power supply Permissible frequency i o
input fluctuation Within £5%
Power supply [KVA] Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 380 V AC to 480 V AC, 50 Hz/60 Hz
Rated current [A] 0.1 0.2
Permissible voltage 1-phase 323 V AC to 528 V AC
L fluctuation
Control circuit P ssiblo f
power supply [ - ermissible irequency Within 5%
fluctuation
Power . [W] 30 45
consumption
Inrush current [A] Refer to section 10.5.
Interface power | Voltage 24V DC +10%
supply Current capacity [A] (Note 1) 0.3 (including CN8 connector signals)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in | External (Note 6, 7)

Fully closed loop control

Compatible

Load-side encoder interface

Mitsubishi high-speed serial communication, A/B/Z-phase differential input signal

Communication function

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

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

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

Functional safety

STO (IEC/EN 61800-5-2)

Standards certified by CB
(Note 5)

EN ISO 13849-1 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)

Safety

(Note 2) Test pulse input
(STO)

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

performance

Mean time to dangerous
failure (MTTFd)

MTTFd 2 100 [years] (314a)

Diagnostic coverage (DC)

DC = Medium, 97.6 [%]

Average probability of
dangerous failures per
hour (PFH)

PFH =6.4 x 10° [1/h]

Compliance to
global standards

CE marking

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

UL standard

UL 508C

Close mounting

Impossible

Structure (IP rating)

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

(IP20) (IP20) (Note 3)
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 °C (non-freezing)
i Operation
Amb'|e.nt P 90 %RH or less (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 4)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass kg] 1.7 [ 21 ] 36 | 43 | 65 | 13.4 18.2
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1. FUNCTIONS AND CONFIGURATION

Note 1.

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

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

sea level.

. 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.

. 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.

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

interlock) in [Pr. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class

Model: MR-J4-_ 10TM1 | 20TM1 | 40TM1
Rated voltage 3-phase 170 V AC
Rated current (Al 1.1 | 1.5 | 2.8
Output Output frequency Less than 590 Hz
Output frequency +0.01%
accuracy
Voltage/Frequency 1-phase 100 V AC to 120 V AC, 50 Hz/60 Hz
Rated current [A] 3.0 5.0 9.0
o Permissible voltage 1-phase 85 V AC to 132 V AC
Main circuit fluctuation
power supply Permissible frequency i o
input fluctuation Within £5%
Power supply [KVA] Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 100 V AC to 120 V AC, 50 Hz/60 Hz
Rated current [A] 0.4
| Permissible voltage 1-phase 85 V AC to 132 V AC
Control circuit | fluctuation
power supply Permissible frequency o o
input fluctuation Within +5%
Power . W] 30
consumption
Inrush current [A] Refer to section 10.5.
Interface power | Voltage 24V DC + 10%
supply Current capacity [A] (Note 1) 0.3 (including CN8 connector signals)

Control method

Sine-wave PWM control, current control method

Dynamic brake

Built-in

Fully closed loop control

Compatible

Load-side encoder interface

Mitsubishi high-speed serial communication, A/B/Z-phase differential input signal

Communication function

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

Encoder output pulses

Compatible (A/B/Z-phase pulse)

Analog monitor

Two channels

Protective functions

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

Functional safety

STO (IEC/EN 61800-5-2)

Standards certified by CB

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

failure (MTTFd)

(Note 6)

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

(Note 3) Test pulse interval: 1 Hz to 25 Hz
Safety Test pulse input (STO) Test pulse off time: Up to 1 ms
performance | Mean time to dangerous MTTFd > 100 [years] (314a)

Diagnostic coverage (DC)

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 to CE marking EMC: EN 61800-3
global MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
standards

UL standard

UL 508C

Structure (IP rating)

Natural cooling, open (IP20)

Close mounting (Note 2)

Possible

Ambient Operation 0 °C to 55 °C (non-freezing)
temperature Storage -20 °C to 65 "C (non-freezing)
i Operation
Amb.'e.m P 90 %RH or less (non-condensing)
. humidity Storage
Environment
Ambience Indoors (no direct sunlight),
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Note 5)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)
Mass [ka] 1.0
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1. FUNCTIONS AND CONFIGURATION

Note 1.

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

. When closely mounting the servo amplifier, operate it at an 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.
. Follow the restrictions in section 2.6 when using the servo amplifiers at altitude exceeding 1000 m and up to 2000 m above

sea level.

. 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.
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1. FUNCTIONS AND CONFIGURATION

1.4 Combinations of servo amplifiers and servo motors

(1) 200V class

POINT

@®\When you use it with the 1-phase 200 V AC input, an HG-JR series servo motor
cannot be used on the assumption that the maximum torque is 400%.

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

Rotary servo motor

Servo amplifier (V\Tt’i#ﬁe Linea.r servo.motor Direct drive motor
HG-KR |HG-MR | HG-SR [ HG-UR | HG-RR | HG-JR X (primary side)
maximum torque
is 400%)
MR-J4-10TM 053 053
13 13
MR-J4-20TM 23 23 LM-U2PAB-05M-0SS0 TM-RFM002C20
LM-U2PBB-07M-1SS0
MR-J4-40TM LM-H3P2A-07P-BSS0 TM-RFM004C20
LM-H3P3A-12P-CSS0
43 43 LM-K2P1A-01M-2SS1
LM-U2PAD-10M-0SS0
LM-U2PAF-15M-0SS0
MR-J4-60TM 51 53 LM-U2PBD-15M-1SS0 TM-RFM006C20
52 TM-RFMO06E20
MR-J4-70TM LM-H3P3B-24P-CSS0 TM-RFMO012E20
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-J4-100TM 81 103 53 TM-RFMO18E20
102
MR-J4-200TM LM-H3P3D-48P-CSS0
121 LM-H3P7B-48P-ASS0
201 152 103 153 73 LM-H3P7C-72P-ASS0O
152 153 203 103 LM-FP2B-06M-1SS0
202 LM-K2P1C-03M-2SS1
LM-U2P2B-40M-2SS0
MR-J4-350TM LM-H3P7D-96P-ASS0 TM-RFM048G20
301 153 LM-K2P2C-07M-1SS1 TM-RFM072G20
352 202 203 353 203 LM-K2P3C-14M-1SS1 TM-RFM120J10
LM-U2P2C-60M-2SS0
MR-J4-500TM LM-FP2D-12M-1SS0 TM-RFM240J10
LM-FP4B-12M-1SS0
2(2); gg; 232 503 353 LM-K2P2E-12M-1SS1
LM-K2P3E-24M-1SS1
LM-U2P2D-80M-2SS0
MR-J4-700TM 601 LM-FP2F-18M-1SS0
702 701M 503 LM-FP4D-24M-1SS0
703
MR-J4-11KTM 801 LM-FP4F-36M-1SS0
12K1
11K1M
903
MR-J4-15KTM 15K1 LM-FP4F-48M-1SS0
15K1M
MR-J4-22KTM 20K1
25K1
22K1M
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Rotary servo motor

o HG-JR . . .
S lif L t d
ervo amplifier HG-SR HG-JR (When the maximum inear servo motor (primary side)
torque is 400%)
MR-J4-60TM4 524 534
734
MR-J4-100TM4 1024 1034 534
1524 1534 734
MR-J4-200TM4 2024 2034 1034
1534
MR-J4-350TM4 3524 3534 2034
MR-J4-500TM4 5024 5034 3534
6014
MR-J4-700TM4 7024 701M4 5034
7034
8014
12K14
MR-J4-11KTM4 11K1M4
9034
15K14
MR-J4-15KTM4 15K1MA
20K14
MR-J4-22KTM4 25K14 LM-FP5H-60M-1SS0
22K1M4
(3) 100V class
- Rotary servo motor Linear servo motor ) '
Servo amplifier . . Direct drive motor
HG-KR HG-MR (primary side)
053 053
MR-J4-10TM1 13 13
LM-U2PAB-05M-0SS0
MR-J4-20TM1 23 23 LM-U2PBB-07M-1550 TM-RFM002C20
LM-H3P2A-07P-BSSO
LM-H3P3A-12P-CSS0
MR-J4-40TM1 43 43 LM-K2P1A-01M-2SS1 TM-RFMO004C20

LM-U2PAD-10M-0SS0
LM-U2PAF-15M-0SS0
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1. FUNCTIONS AND CONFIGURATION

1.5 Function list

POINT

ECT: EtherCAT
EIP: EtherNet/IP

@ Symbols in the network column indicate the following networks.

EtherNet/IP is available with servo amplifiers with software version BO or later.

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

. - Detailed | Network
Function Description )
explanation [ECT| EIP
Cyclic synchronous position The position control operation performed by a synchronous sequential position command o
mode (csp) through network is supported.
Cyclic synchronous velocity The speed control operation performed by a synchronous sequential speed command o
mode (csv) through network is supported.
Cyclic synchronous torque The torque control operation performed by a synchronous sequential torque command o
mode (cst) through network is supported.
Profile position mode (pp) The p05|‘t|0n|ng operation performed by an asynchronous end position command through (Note) olo
network is supported.
Profile velocity mode (pv) The spegd control operation performed by an asynchronous speed command through olo
network is supported.
Profile torque mode (tq) The torqye control operation performed by an asynchronous torque command through olo
network is supported.
Homing mode (hm) The home position return operation specified in each network is supported. OO
This function achieves a high response and stable control following the ideal model. The
two-degrees-of-freedom model adaptive control enables you to set a response to the
Model adaptive control 9 ) piv you resp O| 0O
command and response to the disturbance separately.
Additionally, this function can be disabled. Refer to section 7.5 for disabling this function.
Section 3.5
Touch probe When the touch probe signal turns on, the current position is latched. Eg)f PD37] OO
(Note)
High-resolution encoder High-resolution encoder of 4194304 pulses/rev is used for the encoder of the rotary olo
9 servo motor compatible with the MELSERVO-J4 series.
Absolute position detection Setting a home position once makes home position return unnecessary at every power- Chapter 12 | O | O
system on.
Gain switching function YOl:I can swm?h gains during rotation/stop, and can use input devices to switch gains Section72 | O | O
during operation.
Advanceq vibration This function suppresses vibration at an arm end or residual vibration. Section7.15| O | O
suppression control |l
Machine resonance This filter function (notch filter) decreases the gain of the specific frequency to suppress .
e ; Section7.1.1l O | O
suppression filter the resonance of the mechanical system.
Shaft resonance suppression When a load is mounted to the servo motor shaft, resonance by shaft torsion during
filter PP driving may generate a mechanical vibration at high frequency. The shaft resonance Section7.1.3| O | O
suppression filter suppresses the vibration.
Adaptive filter II The servo amplifier detects mechalnlcal.resc?nance and sets filter characteristics section7.12| O | O
automatically to suppress mechanical vibration.
Low-pass filter _Suppresses high-frequency resonance which occurs as the servo system response is Section 7.1.4
increased.
Analyzes the frequency characteristic of the mechanical system by simply connecting an
Machine analyzer function MR Configurator2 installed personal computer and the servo amplifier. o|loO
MR Configurator2 is necessary for this function.
Robust filter For roll feed axis, etlc. of WhIC.h a rgsponsg Ieyel cannot be. increased because of the [Pr. PE41]
large load to motor inertia ratio, this function improves a disturbance response.
f(l)lgtt:glvlbratlon suppression This function suppresses vibration of +1 pulse generated at a servo motor stop. [Pr. PB24]
. Positioning control is performed with the value obtained by multiplying the position [Pr. PAO6]
Electronic gear command from the controller by a set electronic gear ratio. [Pr. PAO7] 0|0
S-pattern
acceleration/deceleration time | Speed can be increased and decreased smoothly. [Pr. PT51] O| 0
constant
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1. FUNCTIONS AND CONFIGURATION

) - Detailed | Network
Function Description )
explanation |ECT|EIP
Auto tuning Aut.omatlcally adjusts the gain to optimum value if load applied to the servo motor shaft Section63 | O | O
varies.
Use the brake unit when the regenerative option cannot provide sufficient regenerative
Brake unit capability. Section11.3| O | O
Can be used for the 5 kW or more servo amplifier.
Use the power regeneration converter when the regenerative option cannot provide
Power regeneration converter | sufficient regenerative capacity. Section114| O | O
Can be used for the 5 kW or more servo amplifier.
Regenerative option Use a regeneratlve. qptlon when the built-in regeneratlve resistor oflthe servo amplifier secion112| O | O
does not have sufficient regenerative capacity for a large regenerative power generated.
Alarm history clear Clears alarm histories. [Pr. PC21] O| 0O
Input signal selection (device | The input devices including LSP (forward rotation stroke end) and LSN (reverse rotation | [Pr. PD03] to olo
settings) stroke end) can be assigned to certain pins of the CN3 connector. [Pr. PDO5]
Output signal selection The output devices including MBR (Electromagnetic brake interlock) can be assigned to | [Pr. PD07] to olo
(device settings) certain pins of the CN3 connector. [Pr. PD09]
Output signal (DO) forced Turns on/off the output signals forcibly independently of the servo status. Section olo
output Use this function for checking output signal wiring, etc. 451 (1) (d)
. - [Pr. PA11]
Torque limit Limits the servo motor torque.

9 a pr.patz) | O | ©
Speed limit The servo motor speed can be limited. [Pr. PT67] O| 0O
Jog operation, positioning operation, motor-less operation, DO forced output, and
Test operation mode program operation Section45 | O | O

MR Configurator2 is necessary for this function.
Pr. P
Analog monitor output Outputs servo status with voltage in real time. [Pr. PCOS] O| 0O
[Pr. PC10]
MR Configurator2 Usmg al personal computer, you can perform the parameter setting, test operation, Section 1.7 O | O
monitoring, and others.
Linear servo system Linear servo systems can be configured using a linear servo motor and linear encoder. Chapter14 | O | O
Direct drive servo system Direct drive servo systems can be configured to drive a direct drive motor. Chapter15 [ O | O
Fully closed loop system Fully closed loop system can be configured using the load-side encoder. Chapter16 | O | O
Gain adjustment is performed just by one click a certain button on MR Configurator2.
One-touch tuning Also, one-touch tuning can be performed via a network. For details, refer to the MR-J4- Section 6.2 Ol 0O
_TM_ Servo Amplifier Instruction Manual for each communication method.
This function enables to avoid triggering [AL. 10 Undervoltage] using the electrical
energy charged in the capacitor in case that an instantaneous power failure occurs [Pr. PA20]
SEMI-F47 function during operation. Use a 3-phase for the input power supply of the servo amplifier. Using | [Pr. PF25] Ol 0O
a 1-phase 100 V AC/200 V AC for the input power supply will not comply with SEMI-F47 | Section 7.4
standard.
This function makes the equipment continue operating even under the condition that an
alarm occurs.
Tough drive function Section 7.3
19 ve funct The tough drive function includes two types: the vibration tough drive and the ! o0
instantaneous power failure tough drive.
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 of MR Configurator2 by clicking the "Graph" button.
However, the drive recorder is not available when:
Drive recorder function 1. You are using the graph function of MR Configurator2. [Pr. PA23] olo
2. You are using the machine analyzer function.
3. [Pr. PF21]is set to "-1".
4. The controller is not connected (except the test operation mode).
5. An alarm related to the controller has occurred.
STO function This amplifier complies with the STO functlc'm as functl.onal safety of IEC/EN 61800-5-2. Chapter 13 | O | O
You can create a safety system for the equipment easily.
You can check the cumulative energization time and the number of on/off times of the
inrush relay. This function gives an indication of the replacement time for parts of the
s lfier life di . servo amplifier including a capacitor and a relay before they malfunction.
fuirgt?oimpl lerfile diagnosis | yr Configurator2 is necessary for this function. OO
Also, the servo amplifier life diagnosis function can be used via a network. For details,
refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.
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1. FUNCTIONS AND CONFIGURATION

. - Detailed | Network
Function Description )
explanation [ECT| EIP
This function calculates the power running energy and the regenerative power from the
data in the servo amplifier such as speed and current. Power consumption and others
Power monitoring function are displayed on MR Configurator2. OO0
Also, the power monitoring function can be used via a network. For details, refer to the
MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication method.
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
Machine di is functi parts, including a ball screw and bearing.
achine diagnosis function MR Configurator2 is necessary for this function. o]0
Also, the machine diagnosis function can be used via a network. For details, refer to the
MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication method.
The function transmits position information of a scale measurement encoder to the
) controller by connecting the scale measurement encoder in semi closed loop control. .
Scale measurement function Section 17.1
Y unett This is available with servo amplifiers with software version BO or later. Check the I o0
software version using MR Configurator2.
MR-D30 functional safety unit | The MR-D30 functional safety unit is supported. Section 172 O | O
Lost motion compensation This function improves the response delay generated when the machine moving .
) . Section 7.6 O
function direction is reversed.
Super trace control 'IO'hls function sets constant and uniform acceleration/deceleration droop pulses to almost Section 7.7 o
Superlmposgd synchronous This function drives the servo motor by using externally input pulses as the master. (Note) O
control function
Positioning function by . . - . . .
operation start-up signal This function starts positioning with an input signal. (Note) O

Note. For details, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication method.
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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

ot M SER A45001001 +|—— Serial number

MODEL MR-J4-10TM «— Model
POWER :100W «— Capacity
INPUT _: 3AC/AC200-240V 0.9A/1.5A 50/60Hz +T—— Applicable power supply
OUTPUT: 3PH170V 0-360Hz 1.1A +«— Rated output current
STD.: IEC/EN 61800-5-1 MAN.: IB(NA)0300288 <+—— Standard, Manual number
Max. Surrounding Air Temp.: 55°C ++——— Ambient temperature
1P20 «— |P rating
MSIP-REI-MEK-TC301A028G51  DATE:2015-06
MITSUBISHI ELECTRIC CORPORATION t r KC certification number, The year and month of manufacture
TOKYO 100-8310, JAPAN MADE % JAPAN

Country of origin

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

are available.
MR—J4—-60TM4—ED

Series _|: Special specifications
Symbol Special specifications
Rated output —— None |Standard
Symbol| Rated output [kW] -ED | Amplifiers without dynamic brake (Note 1)
10 0.1 -PX |MR-J4-_TM_ without regenerative resistor (Note 2)
20 0.2 -EB |MR-J4- TM_ with a special coating specification (3C2) (Note 3)
40 0.4
60 0.6 —  Power supply
70 0.75 Symbol Power supply
100 ! None | S0V AC fo 340 AC
:2323 3?5 1 1-phase 100 V AC to 120 V AC
500 5 4 | 3-phase 380 V AC to 480 V AC
700 ’ ——  Multi-network interface
11K 11
15K 15
22K 22

Note 1. Dynamic brake which is built in 7 kw or smaller servo amplifiers is removed. Refer to app. 9.1 for details.
2. Indicates a servo amplifier of 11 kW to 22 kW that does not use a regenerative resistor as standard accessory.

Refer to app. 9.2 for details.
3. Type with a specially-coated servo amplifier board (IEC 60721-3-3 Class 3C2). Refer to app. 9.3 for details.
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1. FUNCTIONS AND CONFIGURATION

1.7 Structure
1.7.1 Parts identification

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

@

(1) —

- HEE |

(19) (18)

EBOD =

No. Name/Application Detalle.d
explanation
Display
(1) [ The 3-digit, 7-segment LED shows the servo status
and the alarm number.
@ Axis selection rotary switch (SW2/SW3) Section 4.3
Used to set the axis No. of servo amplifier.
@) Mode select switch (SW1)
Set the test operation mode. (SW1-1)
@) USB communication connector (CN5) Section
Connect with the personal computer. 1.7
®) I/O signal connector (CN3) Section 3.2
Used to connect digital I/O signals. Section 3.4
STO input signal connector (CN8) . . Chapter 13
(6) | Used to connect MR-J3-D05 safety logic unit and
external safety relay. App- 5
) Network module slot (SLOT) Section
Insert the network module. 1.7.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. "Servo
(8) | Used to connect the servo motor encoder or Motor
(Note)| external encoder. Refer to table 1.1 for the Instruction
compatible external encoders. Manual
(Vol. 3)"
External encoder connector (CN2L) Section 3.4
©) Used to connegt the external encoder. Refer to table | "Linear
1.1 for connections of external encoders. Encoder
(Note) .
Instruction
Manual"
Battery connector (CN4)
(10) | Used to connect the battery for absolute position Chapter 12
data backup.
(1) Battery holder Section
Install the battery for absolute position data backup. 12.2
(12) Pro'tec'Flvelearth (PE) terminal Section 3.1
(13) Main circuit ppwer connector (CNP1) Section 3.3
Connect the input power supply.
(14) | Rating plate Section 1.6
Control circuit power connector (CNP2)
(15) | Connect the con.trol circuit power supply and Section 3.1
regenerative option. .
Section 3.3

(16)

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

(7

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

(18)

Optional unit connector 1 (CN7)
This is for connecting the optional unit.

(19)

Optional unit connector 2 (CN9)
This is for connecting the optional unit.

Note. "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.

1-25




1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350TM

: ) N Detailed
MR 4200 M or logs. oo & o Name/Application explanation
1) Main circuit power connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
(2) | Rating plate Section 1.6
@) Servo motor power output connector (CNP3)
Connect the servo motor. .
— Section 3.1
Control circuit power F:onhector (CNP2) Section 3.3
(4) [ Connect the control circuit power supply and
regenerative option.
Charge lamp
(5) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
©) Protective earth (PE) terminal Section 3.1
Section 3.3
e Battery holder Section
Install the battery for absolute position data backup. 12.2
(7) ———
Bottom  (6)
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1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500TM

M

(6)

POINT

be removed.

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

The broken line area is the same as
MR-J4-200TM or less.

7

®)

No. Name/Application Detalleq
explanation
1) Control circuit terminal block (TE2)
Used to connect the control circuit power supply. Section 3.1
@ Main circuit terminal block (TE1) Section 3.3
Connect the input power supply.
@) Battery holder Section
Install the battery for absolute position data backup. 12.2
(4) | Rating plate Section 1.6
Regenerative option/power factor improving reactor
) terminal block (TE3)
Used to a connect a regenerative option and a Section 3.1
power factor improving DC reactor. Section 3.3
©) Servo motor power output terminal block (TE4)
Connect the servo motor.
Charge lamp
(7) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
®) Protective earth (PE) terminal Section 3.1
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-J4-700TM

(6)
)

(5)
(Note)

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-J4-200TM or less.

No. Name/Application Detaileq
explanation
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
3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(4) | Protective earth (PE) terminal
5) Battery holder Section
Install the battery for absolute position data backup. 12.2
(6) | Rating plate Section 1.6

@)

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

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

(e) MR-J4-11KTM/MR-J4-15KTM

7

(6)

(5)
(Note)

)
@)

(4)
(1)

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-J4-200TM or less.

7

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

Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
W |2
Used to connect a power factor improving DC
reactor and a regenerative option.
Main circuit terminal block (TE1-1) Section 3.1
(2) [ Used to connect the input power supply and servo Section 3.3
motor.
@) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(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

(f) MR-J4-22KTM

@)

(6)

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-J4-200TM or less.

7

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

Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
W |2
Used to connect a power factor improving DC
reactor and a regenerative option.
Main circuit terminal block (TE1-1) Section 3.1
(2) [ Used to connect the input power supply and servo Section 3.3
motor.
@) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(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) MR-J4-200TM4 or less
The diagram is for MR-J4-60TM4.

(1)

(19) (18)

-

Bottom

No. Name/Application Detalleq
explanation
Display
(1) [ The 3-digit, 7-segment LED shows the servo status
and the alarm number.
@) Axis selection rotary switch (SW2/SW3) Section 4.3
Used to set the axis No. of servo amplifier.
3) Mode select switch (SW1)
Set the test operation mode. (SW1-1)
@) USB communication connector (CN5) Section
Connect with the personal computer. 11.7
5) I/0 signal connector (CN3) Section 3.2
Used to connect digital 1/O signals. Section 3.4
STO input signal connector (CN8) . ' Chapter 13
(6) [ Used to connect MR-J3-D05 safety logic unit and
external safety relay. App- 5
e Network module slot (SLOT) Section
Insert the network module. 1.7.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. "Servo
(8) | Used to connect the servo motor encoder or Motor
(Note)| external encoder. Refer to table 1.1 for the Instruction
compatible external encoders. Manual
(Vol. 3)"
External encoder connector (CN2L) Section 3.4
@) Used to connect the external encoder. Refer to table | "Linear
1.1 for connections of external encoders. Encoder
(Note) .
Instruction
Manual"
Battery connector (CN4)
(10) | Used to connect the battery for absolute position Chapter 12
data backup.
(1) Battery holder Section
Install the battery for absolute position data backup. 12.2
(12) | Protective earth (PE) terminal .
— Section 3.1
(13) Main circuit power connector (CNP1) Section 3.3
Connect the input power supply.
(14) | Rating plate Section 1.6
Control circuit power connector (CNP2)
(15) [ Connect the con.trol circuit power supply and Section 3.1
regenerative option. .
Section 3.3

(16)

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

(7

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

(18)

Optional unit connector 1 (CN7)
This is for connecting the optional unit.

(19)

Optional unit connector 2 (CN9)
This is for connecting the optional unit.

Note. "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-J4-350TM4

The broken line area is the same as
MR-J4-200TM4 or less.

No. Name/Application Detalle.d
explanation
% 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 control circuit power supply and .
© regenerative option. P PPy Sect!on 3.1
@) Servo motor power output connector (CNP3) Section 3.3
Connect the servo motor.
Charge lamp
(5) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
®) Protective earth (PE) terminal Section 3.1
Section 3.3
e Battery holder Section
Install the battery for absolute position data backup. 12.2

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

1- 32




1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500TM4

(3)
(Note)

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.

MR-J4-200TM4 or less.

1 i
i lf= o) | @

=
f I

Name/Application Detalleq
explanation
1) Control circuit terminal block (TE2)
Used to connect the control circuit power supply. Section 3.1
Main circuit terminal block (TE1) Section 3.3
Used to connect the input power supply,
regenerative option, and servo motor.
3) Battery holder Section
Install the battery for absolute position data backup. 12.2
(4) | Rating plate Section 1.6
Power factor improving reactor terminal block (TE3) Section 3.1
(5) [ Used to connect a power factor improving DC Section 3.3
reactor.
Charge lamp
(6) | When the main circuit is charged, this will light.
While this lamp is lit, do not reconnect the cables.
e 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-J4-700TM4

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-J4-200TM4 or less.

(6)

)

()

(Note)

@)

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

Name/Application Detaileq
explanation
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
3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(4) | Protective earth (PE) terminal
5) Battery holder Section
Install the battery for absolute position data backup. 12.2
(6) | Rating plate Section 1.6
Charge lamp

M

)

4)

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

(e) MR-J4-11KTM4/MR-J4-15KTM4

7

(6)

(5)
(Note)

)
@)

(4)
(1)

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-J4-200TM4 or less.

7

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

Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
W |2
Used to connect a power factor improving DC
reactor and a regenerative option.
Main circuit terminal block (TE1-1) Section 3.1
(2) [ Used to connect the input power supply and servo Section 3.3
motor.
@) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(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

(f) MR-J4-22KTM4

@)

(6)

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-J4-200TM4 or less.

7

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

Name/Application Detalleq
explanation
Power factor improving reactor terminal block (TE1-
W |2
Used to connect a power factor improving DC
reactor and a regenerative option.
Main circuit terminal block (TE1-1) Section 3.1
(2) [ Used to connect the input power supply and servo Section 3.3
motor.
@) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
(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

(3) 100V class

The diagram is for MR-J4-10TM1.

(1) —

- BHA

=)

EHOD =

(19) (18)

No. Name/Application Detalleg
explanation
Display
(1) | The 3-digit, 7-segment LED shows the servo status
and the alarm number.
@ Axis selection rotary switch (SW2/SW3) Section 4.3
Used to set the axis No. of servo amplifier.
@) Mode select switch (SW1)
Set the test operation mode. (SW1-1)
@) USB communication connector (CN5) Section
Connect with the personal computer. 1.7
®) I/O signal connector (CN3) Section 3.2
Used to connect digital I/O signals. Section 3.4
STO input signal connector (CN8) . . Chapter 13
(6) [ Used to connect MR-J3-D05 safety logic unit and
external safety relay. App- 5
e Network module slot (SLOT) Section
Insert the network module. 1.7.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. "Servo
(8) | Used to connect the servo motor encoder or Motor
(Note)| external encoder. Refer to table 1.1 for the Instruction
compatible external encoders. Manual
(Vol. 3)"
External encoder connector (CN2L) Section 3.4
@) Used to connegt the external encoder. Refer to table | "Linear
1.1 for connections of external encoders. Encoder
(Note) .
Instruction
Manual"
Battery connector (CN4)
(10) | Used to connect the battery for absolute position Chapter 12
data backup.
1) Battery holder Section
Install the battery for absolute position data backup. 12.2
(12) Pro.tect.lve .earth (PE) terminal Section 3.1
(13) Main circuit ppwer connector (CNP1) Section 3.3
Connect the input power supply.
(14) | Rating plate Section 1.6
Control circuit power connector (CNP2)
(15) | Connect the con.trol circuit power supply and Section 3.1
regenerative option. .
Section 3.3

(16)

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

(7

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

(18)

Optional unit connector 1 (CN7)
This is for connecting the optional unit.

(19)

Optional unit connector 2 (CN9)
This is for connecting the optional unit.

Note. "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 | NG between P+ and N- is safe with a voltage tester and others. Otherwise, an electric
shock may occur. In addition, when confirming whether the charge lamp is off or
not, always confirm it from the front of the servo amplifier.

The following shows how to remove and reinstall the front cover of MR-J4-700TM to MR-J4-22KTM and MR-
J4-500TM4 to MR-J4-22KTM4.
The diagram is for MR-J4-700TM.

(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 cov

installing knobs click.



1. FUNCTIONS AND CONFIGURATION

1.7.3 Installation and removal of network module

/N\WARNING

@Before installing or removing network module, 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.

/N\CAUTION

@Avoid installing and removing the network module repeatedly. Any contact failure
of the connector may be caused.

POINT

@The internal circuits of the servo amplifier and the network module may be
damaged by static electricity. Always take the following precautions.
* Ground human body and work bench.
* Do not touch the conductive areas, such as connector pins and electrical
parts, directly by hand.
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1. FUNCTIONS AND CONFIGURATION

(1) Installation of network module
1) Remove the slot cover with a flat-blade screwdriver, etc.
Make sure to store the removed cover.

2) Press the network module against the board on the right
side so as to align with the guide in the servo amplifier, and
. . insert it along the board.
P t t th
b{,gfg ;:c??r:ggrt_ © ﬂ ] Forcibly inserting it all the way in obliquely without aligning
with the guide may break the board and the network

Mgl module.
o 0
O

=
@'

O =
D=
o= 0
Mrh=f (S
3) Check if the network module tabs can be confirmed
Check that the network module | The network module tab hits the through the confirmation hole on the side of the servo
tab can be confirmed through ! board end face, and the module amplifier as shown in the diagram.
the confirmation hole. , Is incompletely inserted. If the tabs cannot be confirmed, insert the network module
! — while pressing it since the tabs hit the board end face, and
! ‘ the module is incompletely inserted.
Ja : s
] ‘ U oy
|
IR = i
| 0
|
|
! M The network
Confirmation, module tab
hole | cannot be
Network module | confirmed
tab ! through the
| confirmation
! hole. 4) Tighten the fixing screws using a #8 6-lobe driver.
Tightening torque is 0.25 Nem.
Fixing screw

(6-lobe screw)
Check that the network module
tab can be confirmed through
the confirmation hole in the

D‘ same manner as the upper hole.
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1. FUNCTIONS AND CONFIGURATION

(2) Removal of network module

Fixing screw
(6-lobe screw)

1) Loosen two screws fixing the network module
approximately 5 mm using the #8 6-lobe driver.

2) Hook the slot cover included at product shipment on the
loosened screws as shown in the diagram.

Hook the slot
cover on the
loosened screws.

3) Hold the slot cover, and pull it straight toward you to
remove the network module.

4) Fit the slot cover to prevent dust from entering it.
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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 servo amplifier with the DC power supply input, refer to app. 1.
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1. FUNCTIONS AND CONFIGURATION

(1) 200V class
(a) MR-J4-200TM or less
The diagram is for MR-J4-20TM.
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. Refer to section 1.3 for the power
supply specifications.

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. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.
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1. FUNCTIONS AND CONFIGURATION

(b) MR-J4-350TM
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.

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

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

off the magnetic contactor.

4. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.
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1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500TM
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. Refer to section 1.3 for the power supply specifications.

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

4. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication

method.
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1. FUNCTIONS AND CONFIGURATION

(d)

(Note 2)

Power supply

Molded-case
circuit breaker

(MCCB)

/) [
(Note 3) "y
Magnetic < N
contactor I
(MC)
(Note 1) O
Line noise n
filter
(FR-BLF)Qr( a
(21
L11 ]
Power facto
improving DC \
reactor ¥ ) —
FR-HEL) \. \
P3 Bl
P4 ]
L3
(\—L2 Tt
L1 s (ENINE)

Note 1.

MR-J4-700TM
RST

!
=
-
—

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

Personal
computer

Network module dependence (Note 6)

I

i

[

CN2

CN2L (Note 4)

CN4

unr;ﬂ:z\n' ;@I| o
ol J) J) 3
P+ C

(Note 5) Regenerative
option

Battery

Servo motor

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.

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

. Refer to section 1.3 for the power supply specifications.

. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop

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

off the magnetic contactor.

connector. Refer to table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.

method.

. When using the regenerative option, refer to section 11.2.
. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
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1. FUNCTIONS AND CONFIGURATION

(e) MR-J4-11KTM/MR-J4-15KTM
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When not using the power factor improving DC reactor, short P3 and P4.
2. Refer to section 1.3 for the power supply specifications.
3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn

off the magnetic contactor.

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.

4. When using 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.
6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication

method.
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1. FUNCTIONS AND CONFIGURATION

(f) MR-J4-22KTM
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. Refer to section 1.3 for the power supply specifications.

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

4. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.
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1. FUNCTIONS AND CONFIGURATION

(2) 400V class

(a) MR-J4-200TM4 or less

The diagram is for MR-J4-60TM4 and MR-J4-100TM4.

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

2. Refer to section 1.3 for the power supply specification.

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

4. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication

method.
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1. FU

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

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

. 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.

. When using 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.

. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication

method.
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1. FUNCTIONS AND CONFIGURATION

(c) MR-J4-500TM4
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. Refer to section 1.3 for the power supply specification.

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

4. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.
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1. FUNCTIONS AND CONFIGURATION
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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.

connector. Refer to Table 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.

method.

. When using the regenerative option, refer to section 11.2.
. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
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1. FUNCTIONS AND CONFIGURATION

(e) MR-J4-11KTM4/MR-J4-15KTM4
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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.

. When using 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.

method.

. When using the regenerative option, refer to section 11.2.
. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
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1. FUNCTIONS AND CONFIGURATION
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.

2. Refer to section 1.3 for the power supply specification.

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

4. When using 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.
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1. FUNCTIONS AND CONFIGURATION

(3) 100V class
The diagram is for MR-J4-20TM1.

R T
(Note2) } } e — o
Power supply_}=— : Personal l
| computer
Molded-case I ‘ _ !
circuit breaker | |
(MCCB) — | | |
I I I I |
'_/ / 1 !
|
(Note 3) ( =0
ote
Magnetic [] M@o
contactor s =00
MC |
(Mc) o Network module dependence (Note 6)
Power factor (Note 1) @0
improving AC
reactor
(FR-HAL) r ;
Line noise (D (Note 5) % To safety relay or MR-J3-D05
filter ’ = safety logic unit
(FR-BSF01) p s
(( T —==:1= o
| (v =00 CN3_j Junction terminal
W =10 | block
L1 ( _EE:ED -
W — @
L2 —I:)
CN2L (Note 4) Servo motor
CN4
Battery
P+ )
Regenerative ©
option o S/
Cc
\ L11 )
C J
L21

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

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

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

4. When using servo amplifier 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.

6. For the network module connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication
method.

1- 56



2. INSTALLATION

2. INSTALLATION

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

/N\CAUTION

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

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

@ Install the servo amplifier and the servo motor in a load-bearing place in
accordance with the Instruction Manual.

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

@Use the equipment within the specified environment. For the environment, refer to
section 1.3.

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

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

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

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

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

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

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

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




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

10 mm
or more
(Note 2)

Cabinet

40 mm or more

Servo amplifier

%

40 mm
or more
(Note 1)

7)

10 mm
or more

7

Cabinet

Wiring allowance

80 mm or more

—
1 1l

Top

Bottom

%

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

2. For the MR-J4-500TM, the clearance between the left side and wall will be 25 mm or more.



2. INSTALLATION

(b) Installation of two or more servo amplifiers

POINT
@Close mounting is possible depending on the capacity of the servo amplifier.
Refer to section 1.3 for availability of close mounting.
@®When mounting the servo amplifiers closely, do not install the servo amplifier
whose depth is larger than that of the left side servo amplifier since CNP1,
CNP2, and CNP3 connectors cannot be disconnected.

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

Cabinet Cabinet

7 7

1
00 mm or more 100 mm or more

10 mm or more

(Note 2)

%30 mm T4
or more

30 mm
or more

30 mm
or more

Bottom

40 mm or more

(Note 1) 40 mm or more
A 4
Leaving clearance Mounting closely

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

(2) Others
When using heat generating equipment such as the regenerative option, install them with full

consideration of heat generation so that the servo amplifier is not affected.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.



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

2.4 Inspection items

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

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

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

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

ACAUTlON cause a malfunction.

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

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

(2) Check the cables and the like for scratches or cracks. Inspect them periodically according to operating
conditions especially when the servo motor is movable.
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Check that the connector is securely connected to the servo amplifier.
Check that the wires are not coming out from the connector.

Check for dust accumulation on the servo amplifier.

Check for unusual noise generated from the servo amplifier.

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.

2.5 Parts having service lives

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

(1)

Part name Life guideline

Smoothing capacitor 10 years

Number of power-on, forced stop by EM1 (Forced
stop 1), and sudden stop command from

Relay controller: 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 will occur due to contact wear arisen from switching currents. Relays reach the end of
their lives when the power has been turned on, forced stop by EM1 (Forced stop 1) has occurred, and
sudden stop command from controller has been executed 100,000 times in total, or when the STO has
been turned on and off 1,000,000 times while the servo motor is stopped under servo-off state.
However, the lives of relays may depend on the power supply capacity.

Servo amplifier cooling fan

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

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

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

Effective load ratio

Regenerative load ratio

0 1000 2000 [m]
Altitude

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

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

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

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

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

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

front of the servo amplifier.

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

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

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

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

/N\CAUTION

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

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

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

@ The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction. Otherwise, the emergency stop and other
protective circuits may not operate.

Servo amplifier Servo amplifier
24V DC 24V DC
DOCOM — DOCOM

NI <
Iz <]

“ Control output 1] 0 Control output
signal RA signal

For sink output interface For source output interface

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

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

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

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

Servo amplifier Servo motor
u

/\CAUTION @

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

POINT
@®When you use a linear servo motor, replace the following left words to the right
words.
Load to motor inertia ratio — Load mass
Torque — Thrust
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3.1 Input power supply circuit

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

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

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

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

@ The servo amplifier has a built-in surge absorber (varistor) to reduce 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.

POINT

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

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

@ When using the servo amplifier with the DC power supply input, refer to app. 1.

Configure the wiring so that the main circuit power supply is shut off and the servo-on command turns off
after deceleration to a stop due to an alarm occurring, an enabled servo forced stop, or a sudden stop
command from controller. A molded-case circuit breaker (MCCB) must be used with the input cables of the
main circuit power supply.
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3.1.1 200 V class
(1) For 3-phase 200 V AC to 240 V AC power supply of MR-J4-10TM to MR-J4-350TM

(Note 4)
Malfunction
OFF
RA1 - ON
@é = (i
MC
[ SK]
Emergency stop switch
[] Servo amplifier Servo motor
MCCB _| CNP1
- T (Note 11)
3-phase — ( L | CFNLF}Q _. (Note 6) 0
200 VAC to ‘ L2 | w
i [ ‘ | Motor
ON- | W o w
! L — —|— 2
e P3 | S
(Note 10)! ‘
1 O P4 |
|enez, ©
P+ @
| L
|
I (Note 11) (Note 3)
| CN2 Encoder Encoder
O L11 | cable
|
L21 | C
(Note 8)
Main circuit power supply CN3 CN3 | 24 V DC (Note 12)
(Note 5) Forced stop 2 ,— T EM2 pOCOM II
i} DicoM ALM D Malfunction (Note 4) - (Note 5)
24V DC (Note 12) :
(Note 9) CN8
Short-circuit connector C
(Packed with the servo amplifier)

Note 1. Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar
between P3 and P4. Refer to section 11.11 for details. Additionally, a power factor improving DC reactor and power factor
improving AC reactor cannot be used simultaneously.

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

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

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

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

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

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

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

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

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

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

12. The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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(2) For 1-phase 200 V AC to 240 V AC power supply of MR-J4-10TM to MR-J4-200TM

(Note 4)
Malfunction
OFF
RA1 TS ON
@g ~ o
Emergency stop switch Me
[] { Servo amplifier Servo motor
MCCB
1-phase (Note 11)
200 V AC to / f CNP3|  (Note 6)
240V AC X U U_NMotor
Vv ; \
|
LW o w
- T o
(Note 10)' |
<)
€
(Note 11) (Note 3)
CN2 Encoder Encoder
cable :
(Note 8)
Main circuit power supply CN3
(Note 5) Forced stop 2 ,— T EM2 CN3| 24 V DC (Note 12)
! I DICOM DOCOM ! I
24V DC (Note 12) CN8 ALM } Malfunction (Note 4) - (Note 5)
(Note 9) ~
Short-circuit connector C:I =
(Packed with the servo amplifier)
Note 1. Between P3 and P4 is connected by default. When using the power factor improving DC reactor, remove the short bar

1.
12.

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

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

(Vol. 3)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1, and L3, use a molded-case circuit breaker. (Refer to

section 11.10.)

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

The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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(3) MR-J4-500TM

(Note 4)
Malfunction
OFF
RA1 e — ON
(OF b L [
< MC
Emergency stop switch
[] Servo amplifier Servo motor
MCCB
3-phase = ( L L (Note 11) (Note 6)
200V AC to ‘ L2 U u
| Motor
240V AC - L I ( L3 v v
o N- W w
(Note 10)! | far)
L11
L21 D
&)
P3 -
P4 (Note 11) (Note 3)
CN2 Encoder Encoder
P+ |: cable :
C
D
(Note 8)
Main circuit power supply CN3 CN3 | 24 V DC (Note 12)
(Note 5) Forced stop 2 ,—/—\'1? EM2 pocoMm Ii
:} bicom ALM B Malfunction (Note 4) - (Note 5)
24 V DC (Note 12) 5
(Note 9) CN8
Short-circuit connector C:I
(Packed with the servo amplifier)

Note 1.

1.
12.

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

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

(Vol. 3)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink /O interface. For source /O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to

section 11.10.)

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

The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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(4) MR-J4-700TM

(Note 4)
Malfunction
RA1 5 9 ON ™

o v Bl 1

Emergency stop switch

[] MC Servo amplifier Servo motor
mcce (Note 7) L1
3-phase = [ L - L Built(iI:Ote 1U1) (Note 6) 0
| | =
ggg \\j ﬁg to [ L f ( [ regenerative otor
X~ ‘ resistor  V \Y
w W
(Note 10) | o
&)
&)
N- (Note 11) (Note 3)
CN2 Encoder Encoder
P3 cable
(Note 1)
P4
(Note 8)
Main circuit power supply CN3 CN3| 24 V DC (Note 12)
(Note 5) Forced stop 2 ,—/—\'1; EM2 DOCOM :i
:i DICOM ALM D Malfunction (Note 4) ~ (Note 5)
24V DC (Note 12) B
(Note 9) CN8
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

1.
12.

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)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source /O interface, refer to section 3.8.3.
. 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.
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(5) MR-J4-11KTM/MR-J4-15KTM/MR-J4-22KTM

(Note 4)
Malfunction
RA1 4 9FF ON r
S L Nc L]
.
Emergency stop switch (Note 14) Cooling
(Note 15, 16) fan power supply
Servo amplifier External Servo motor
dynamic brake ~o
(optional)
3-phase L1 (Note 11) T 1
200 V AC to L2 u u
240V AC Motor
L3 v \f\f\ MCCB
P+ (Note 6) W
ote
o &)
L11 o)
L21 D
N- (Note 11) (Note 3)
CN2 Encoder Encoder
P3 cable
(Note 1)
P4
BU
S
Cooling fan (Note 13)
(Note 8)
Main circuit power supply CN3 CN3| 24 V DC (Note 12)
(Note 5) Forced stop 2 ,— /—\'H EM2 pOCOM II
i} Dicom ALM H Malfunction (Note 4) - (Note 5)
24 V DC (Note 12) :
(Note 9) CN8
Short-circuit connector C
(Packed with the servo amplifier)
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Note 1.

[«

1.
12.

13.

14.
15.

16.

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)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to

section 11.10.)

Connecting a servo motor 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.

For the servo motor with a cooling fan.

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

Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does
not stop immediately but coasts at 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. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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3.1.2400 V class

(1) MR-J4-60TM4 to MR-J4-350TM4

Note 1.

1.
12.
13.

(Note 4)
Malfunction
RA1 L 9 ON
‘ :
®$ w i
MC
] Emergency stop switch
(Note 12)
Step-down o
transformer Servo amplifier Servo motor
[ ONPL - (Note 11)
MCCB ON- CNP3|  (Note 6)
3-phase — ( : ! U | U Motor
380 V AC to ! L2 Voo \Y;
480V AC ; L f w | |
X — L3 : ;W o w
rt-- P3 | B S
(Note 10) ! ‘
1 P4
|enez, ®
P+ D
|
| —
. (Note 11)
! CN2 (Note 3) Encoder
O L11 1 Encoder cable
|
L21 |
(Note 8) -
Main circuit power supply CN3 CN3 24V ||3C (Note 13)
N F 2 j EM2 DOCOM )
(Note 5) Forced stop ,— r_ i O (Note 4)
J DICOM ALM ] Malfunction [ (Note 5)
24V DC (Note 13) o
(Note 9) CN8
Short-circuit connector
(Packed with the servo amplifier)

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

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

(Vol. 3)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink /O interface. For source /O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to

section 11.10.)

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

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

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

3-10
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(2) MR-J4-500TM4/MR-J4-700TM4

Note 1.

1.
12.
13.

(Note 4)
Malfunction
OFF
RA1 o T ON |
ol b o L]
(Note 12) [:I Emergency stop switch Me
Step-down L]
ransformer ervo amplifier ervo motor
transf (Note 7) S I S
MCCB MC
L1
3-phase = (L = _(Note 11) | (Note 6)
380 VACto | + I L2 Built-in.y u Mob
480 V AC ! L f |: [ regenerative otor
/‘/ ! resistor v \VJ
W w
(Note 10) 1 | e
&)
S
N- (Note 11)
CN2 (Note 3) Encoder
P3 Encoder cable
(Note 1)
P4
(Note 8)
Main circuit power supply CN3 CN3| 24V DC (Note 13)
(Note 5) Forced stop 2 | 11\ EM2 bocom II
II DICOM ALM D (Note 4) (Note 5)
24V DC (Note 13) : Malfunction
(Note 9) CN8
Short-circuit connector
(Packed with the servo amplifier)

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

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

(Vol. 3)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to

section 11.10.)

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

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

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

3- 11



3. SIGNALS AND WIRING

(3) MR-J4-11KTM4/MR-J4-15KTM4/MR-J4-22KTM4

(Note 4)
Malfunction
OFF
RA1 - ON "
[] @ b ]_/J [
< . MC .
(Note 12) Emergency stop switch [SK] (Note 14) Cooling
Step-down A fan power supply
transformer Servo amplifier (Nate 16.17) Servo motor
MCCB dyr(1amic bra)uke ~o
optional
B PR T
480 VAC ° | L2 v v Motor
L L3 \% \ \*\*\ MCCB
P+ W W
. (Note 6)
(Note 10) 1 c &)
L11 S
L21 (&)
. (Note 11) )
CN2 (Note 3) Encoder
P3 |: Encoder cable C
P4
BU
=d&n
Cooling fan (Note 13)
(Note 8)
Main circuit power supply CN3 CN3| 24V DC (Note 13)
(Note 5) Forced stop 2 ,— T EM2 bocon i}
| [l (Note 4) Note 5
! preom ALM ] Malfunction ( )
24V DC (Note 13)
(Note 9) CN8

Short-circuit connector
(Packed with the servo amplifier)

4
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Note 1.

1.
12.
13.
14.
15.

16.

17.

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)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink /O interface. For source /O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker. (Refer to

section 11.10.)

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

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

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. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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3.1.3100 V class

(Note 4)
Malfunction
RA1 P on
®; L L 5
< MC
Emergency stop switch
[] { MC Servo amplifier Servo motor
MCCB CNP1
1-phase ( 511 (Note 11)
100 V AC to = f L | CNP3|__ (Note 6)
120 VAC ® i u T U
| 1 © Unassigned : ‘ Motor
oL2 : Vo \
O N- i IW : w
R el b I © Unassigned B &)
(Note 10)! ! (Note 1)! )
1 | © Unassigned
.| CNP2 ©
P+ S
|
oC : =
oD | (Note 11) (Note 3)
| CN2 Encoder Encoder
O L11 | cable :
|
o L21
(Note 8)
Main circuit power supply CN3 CN3| 24 V DC (Note 12)
(Note 5) Forced stop 2 ,— T EM2 DOCOM :I
:I DICOM ALM » D Malfunction (Note 4) - (Note 5)
24V DC (Note 12) S
(Note 9) CN8
Short-circuit connector C
(Packed with the servo amplifier)
Note 1. The power factor improving DC reactor cannot be used.

1.
12.

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

(Vol. 3)".

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

contactor after detection of alarm occurrence on the controller side.

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

. When not using the STO function, attach the short-circuit connector came with a servo amplifier.
. When wires used for L11 and L21 are thinner than wires used for L1 and L2, use a molded-case circuit breaker. (Refer to

section 11.10.)

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

The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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3.2 1/0 signal connection example

POINT

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

3.2.1 For sink 1/O interface

(Note 6)

(Note 7) [H} Nrﬁévélﬁ[:

Note 1

0 N O O »

©

11

Servo amplifier

10 mor less 10 mor less
Note 8
M Srodi e NENg (Note 10)
(Note 3) power supply 24V DC
Forced stop 2 ——— —IT~——— EM2 | 20 3 |bocom—f Noe2)
i ote Note 14
(Note 4) Etorgﬁgrgnré)tatlon T~ LSP | 2 Iectrom)agnetlc brake
13 |MBR t 11 interlock
Reverse rotation i LSN | 12 L interloc! Note 13
stroke end 9 |INP In-position (Note 13)
Proximity dog T~ DOG | 19 i - If
Touch probe 1 TPR1! 10 15 |ALM 1 - Malfunction (Note 11)
Touch probe 2 TPR2| 1
II picom| 5 6 | LA :EEiEncoder A-phase pulse
(Note 10) 24 V DC 16 |LAR (differential line driver)
Personal 7 | LB ::,:‘::Enf(fzoder B-phase pulse
(Note 5) computer USB cable 17 |LBR ‘ differential line driver)
MR Configurator2 - MR-J3USBCBL3M 8 | LZ | > Encoder Z- -phase pulse
(option) :| CN5 18 |LZR :;D;: differential line driver)
@ + 1 | LG ' ——»Control common
4 |MO1 7~ Analog monitor 1
+10VDC
14 |MO2 Analog monitor 2
+10VDC
(Note 9)
Short-circuit connector <:| cNg  |Plate] SD

(Packed with the servo
Controller amplifier) 2 morless

SLOT

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

protective earth (PE) of the cabinet.

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. If the controller does not have forced stop function, always install the forced stop 2 switch (normally closed contact).
. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end). (Normally closed contact)

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

. You can change devices of these pins with [Pr. PD03], [Pr. PD05], and [Pr. PD06].

. For the network connections, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication method.
. 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.
. Supply 24 V DC * 10% for interfaces from outside. Set the total current capacity to 300 mA. 300 mA is the value applicable

when all I/0 signals are used. The current capacity can be decreased by reducing the number of I/O points. Refer to section
3.8.2 (1) that gives the current value necessary for the interface. The illustration of the 24 V DC power supply is divided
between input signal and output signal for convenience. However, they can be configured by one.

. ALM (Malfunction) turns on in normal alarm-free condition. (Normally closed contact)
12.
13.
14.

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

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

When you use a linear servo motor or direct drive motor, use MBR (Electromagnetic brake interlock) for an external brake
mechanism.
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3.2.2 For source I/O interface

POINT

@For notes, refer to section 3.2.1.

Servo amplifier

10 m or less 10 m or less
Note 8
MginoceirCL)Jit (N%e,\g) (N"ée,\]g) (Note 10)
(Note 3) power supply 24V DC
Forced stop 2———— ——T~— EM2 | 20 3 |pocom —| [
(Note 4) Forward rotation — Lsp | 2 (Note 2) | (Note 14) .
stroke end 13 |MBR 1 8t Itec}rorlpagnetlc brake
(Note 6) Reverse rotation i LSN | 12 Ll | |interloc!
stroke end 1\ 9 |INP [—1 4In-position (Note 13)
Proximity dog DOG | 19 =
Touch probe 1 PRrR1| 10 15 |ALM 1 1 I Malfunction (Note 11)
Touch probe 2 TPR2| 1
Il DICOM| 5 6 | LA f" = ‘ Encoder A-phase pulse
(Note 10) 24 V DC 16 |LAR » N (differential line driver)
Personal 7 | LB ‘ i—>Encoder B-phase pulse
(Note 5) computer USB cable 17 |LBR ‘ ! ‘ ', (differential line driver)
MR Conflgurator2 [ — MR-J:(iUstBCBL:SM 8 LZ : : Er_]coder _Z_p_hase PUlSG
option) :|CN5 18 |LZR : : : : (differential line driver)
@ + 1 | LG L =——+*Control common
4 |MO1 *—=—»Analog monitor 1
bl 10V DC
| |
14 |MO2 e —Analog monitor 2
. ,+10VDC
(Note 9) -
Short-circuit connector <:| cNg [Plate] SD
(Packed with the servo
Controller amplifier) 2 morless
SLOT
H Network
(Note 7) |: :| module
Note 1
=y ( )
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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 servo amplifier with the DC power supply input, refer to app. 1.

Symbol

Connection target
(application)

Description

L1/L2/L3

Main circuit power
supply

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

Servo amplifier

Power

MR-J4-10TM
to
MR-J4-200TM

MR-J4-350TM
to
MR-J4-22KTM

MR-J4-60TM4
to
MR-J4-22KTM4

MR-J4-10TM1
to
MR-J4-40TM1

3-phase 200 V AC to

240 V AC, 50 Hz/60 Hz L1L2/L3

1-phase 200 V AC to

240 V AC, 50 Hz/60 Hz L3

3-phase 380 V AC to

480 V AC, 50 Hz/60 Hz L1L21L3

1-phase 100 V AC to

120 V AC, 50 Hz/60 Hz L1L2

P3/P4

Power factor
improving DC reactor

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

Refer to section 11.11 for details.

P+/C/D

Regenerative option

(1) 200 V class/100 V class
1) MR-J4-500TM or less and MR-J4-40TM1 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-J4-700TM to MR-J4-22KTM
MR-J4-700TM to MR-J4-22KTM do not have D.
When using a servo amplifier built-in regenerative resistor, connect P+ and C. (factory-
wired)
When using a regenerative option, disconnect wires of P+ and C for the built-in
regenerative resistor. And then connect wires of the regenerative option to P+ and C.
(2) 400 V class
1) MR-J4-350TM4 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-J4-500TM4 to MR-J4-22KTM4
MR-J4-500TM4 to MR-J4-22KTM4 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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3. SIGNALS AND WIRING

Connection target

cabinet for grounding.

Symbol (application) Description
Supply the following power to L11 and L21.
ervo amplifier MR-J4-10TM to MR-J4-60TM4 to MR-J4-10TM1 to
Power MR-J4-22KTM MR-J4-22KTM4 MR-J4-40TM1
o 1-phase 200 V AC to
L1121 Control C|rCLIJ|t power | | 540\ AC. 50 Hz/60 Hz L11/L21
supply 1-phase 380 V AC to 1121
480 V AC, 50 Hz/60 Hz
1-phase 100 V AC to
120 V AC, 50 Hz/60 Hz L1121
Connect the servo amplifier power output (U, V, and W) to the servo motor power input (U, V,
Servo motor power . ) ) o
UNIW outout and W) directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a
P malfunction.
Power regeneration | This terminal is used for a power regeneration converter, power regeneration common
converter converter and brake unit.
N- Power regeneration | Refer to section 11.3 to 11.5 for details.
common converter
Brake unit
e 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 output signal, etc. may be unstable at power-on.

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

the main circuit power supply (L1/L2/L3). Configure up an external sequence to switch off the

magnetic contactor as soon as an alarm occurs.

2)

3)

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

The servo amplifier receives the servo-on command in 3 s to 4 s + network initial communication
time after the main circuit power supply is switched on.
(Refer to (2) of this section.)
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(2) Timing chart
Servo-on command accepted

L (Note 1)
(3 s to 4 s + network initial communication time)

'
o P
¢

Main circuit ON
Control circuit POWer supply OFF —T

N ON
Base circuit OFF |
! ' 95 ms (Note 2 10 mg | Hm
Servo-on command ON l—T—_
(from controller) OFF 4

Note 1. This range will be "5 s to 6 s" + network initial communication time for the linear servo system and fully

closed loop system.
2. The time will be longer during the magnetic pole detection of a linear servo motor and direct drive motor.

3.3.3 Wiring CNP1, CNP2, and CNP3

POINT

@For the wire sizes used for wiring, refer to section 11.9.
@®MR-J4-500TM or more and MR-J4-500TM4 or more do not have these
connectors.

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

(1) Connector
(a) MR-J4-10TM to MR-J4-100TM

Servo amplifier

=
c
c
(g CNP1 |
c

CNP2

"

=
=
=] CNP3
[

CC I

o0 = o[ 00 |5

Table 3.1 Connector and applicable wire

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

MR-J4-200TM
Servo amplifier

e

MR-J4-350TM
Servo amplifier

=
= 0 0
) = CNP1 >|:| I |:| I
O
>
( E CNP2 >|:| D EE CNP3 >|:| D
1= ) )
NP3 ,D — =1,  CNP2 H|:| =
_ =) (2B =)
E: O = H ]
= =
Table 3.2 Connector and applicable wire
Applicable wire i
Connector Receptacle assembly - PP Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGFK-XL
AWG 16 to 10 47 mm or shorter 11.5
CNP3 03JFAT-SAXGFK-XL J-FAT-OT-EXL JST
CNP2 05JFAT-SAXGDK-H5.0 AWG 18 to 14 39 mm or shorter 9

(¢) MR-J4-60TM4 to MR-J4-350TM4

(Note)d = -_
= ]
=
= CNP1 |:|I
= >

CNP2
E | D
= CNP3 >|:| D
[}
L (-]
Bl :

Servo amplifier

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

Table 3.3 Connector and applicable wire

Connector Receptacle assembly - Applicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGDK-HT10.5
CNP2 05JFAT-SAXGDK-HT7.5 AWG 16 to 14 3.9 mm or shorter 10 J-FAT-OT-XL JST
CNP3 03JFAT-SAXGDK-HT10.5
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(d) MR-J4-10TM1 to MR-J4-40TM1

Servo amplifier

"

CNP1 |

CNP2

oooooo

CNP3

0000
]

o0 = o[ 00 |5

Table 3.4 Connector and applicable wire

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

(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

;—4

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 using a ferrule, select a ferrule and
crimping tool listed in the table below.

. o Ferrule model (Phoenix Contact) Crimping tool
Servo amplifier Wire size )
For one For two (Phoenix Contact)
MR-J4-10TM to AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
MR-J4-100TM AWG 14 Al2.5-10BU
MRJ4-200TM AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
-J4- to
MR-J4-350TM AWG 14 Al2.5-10BU Al-TWIN2x2.5-10BU
AWG 12 Al4-10GY CRIMPFOX-ZA3
MR-J4-60TM4 to AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
MR-J4-350TM4 AWG 14 Al2.5-10BU
MR-J4-10TM1 to AWG 16 Al1.5-10BK Al-TWIN2x1.5-10BK
MR-J4-40TM1 AWG 14 Al2.5-10BU

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

1) Push down the open tool.

/

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 I/O signal connector (CN8), refer to chapter 13.

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

g Screw

gﬁ Screw

Ground plate

The servo amplifier front view shown is that of the MR-J4-60TM or less. Refer to chapter 9 DIMENSIONS for
the appearances and connector layouts of the other servo amplifiers.

CN5 (USB connector)

Refer to section 11.7
0
ﬁ 1 11
CN8 @o 2 lrprel 12 LG
For the STO 1/O signal @o LSP LSN
connector, refer to section 13.2. @O 3 13
[BD 4 DOCOM 14 MBR
0
T\@ 6 DICOM 16 ALM
O LA LAR
(Note) CN2 O 7 17
Beme® | |[5] [he O||[Ea
A2 @o LZ LZR
. . \ @0 9 19
gl | e [ oo
. . , 11 TPR1 EM2
The frames of the CN2, CN2L, and CN3 4_ CN4 %
connectors are connected to the protective (Battery connector)
earth terminal in the servo amplifier.

Refer to section 11.8

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

WS | | Egedgel

PARPZR

HIH E@
MX2/

Note. This is a connector of 3M. Refer to table 1.1 for connections of external encoders.
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3.5 Signal (device) explanations

For the I/O interfaces (symbols in 1/0 division column in the table), refer to section 3.8.2.
The pin numbers in the connector pin No. column are those in the initial status.

3.5.1 Input device

(1) Input device pin

The following shows the input device pins and parameters for setting devices.

Connector pin No. Parameter Initial device I/O division
CN3-2 [Pr. PD0O3] LSP
CN3-12 [Pr. PD04] LSN
CN3-19 [Pr. PD0O5] DOG DI-1
CN3-10 [Pr. PD38] TPR1
CN3-20 [Pr. PAO4] EM2

(2) Input device explanations

Device

Symbol

Connector
pin No.

Function and application

1/0
division

Forced stop 2

EM2

CN3-20

Turn off EM2 (open between commons) to decelerate the servo motor to a stop

with commands.
Turn EM2 on (short between commons) in the forced stop state to reset that

state.

Set [Pr. PA04] to "2 1 _ _" to disable EM2.
The following shows the setting of [Pr. PA04].

[Pr. PAO4]
setting

EM2/EM1

Deceleration method

EM2 or EM1 is off

Alarm occurred

00

EM1

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

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

20

EM2

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

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

01

Not using
EM2 or
EM1

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

21

Not using
EM2 or
EM1

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 mode.

DI-1

Forced stop 1

EM1

(CN3-20)

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

Turn EM1 off (open between commons) to bring the servo motor to a forced
stop state. The base circuit shuts off, and the dynamic brake is operated and
decelerates the servo motor to a stop.
Turn EM1 on (short between commons) in the forced stop state to reset that

state.

Set [Pr. PAO4] to "0 1 _ _" to disable EM1.

DI-1

Touch probe 1

TPR1

CN3-10

Touch probe 2

TPR2

CN3-1

The touch probe function is available to latch the current position by sensor

input. Turn it on to latch the current position. For the touch probe function, refer
to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each communication

method.

DI-1

DI-1
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Device

Symbol

Connector
pin No.

Function and application

110
division

Operation start-up

ST

(CN3-10)

Use this device for the positioning function by the operation start-up signal.
For details, refer to the MR-J4-_TM__ Servo Amplifier Instruction Manual for
each communication method.

DI-1

Forward rotation
stroke end

LSP

CN3-2

To start the operation, turn on LSP and LSN. Turn it off to bring the servo motor
to a slow stop and make it servo-locked.

Reverse rotation
stroke end

LSN

CN3-12

(Note) Input device Operation
CCW CW
direction direction
Positive Negative
direction direction
O @)

O

LSP LSN

1
0
1 O

olo|l=a]—-

0

Note. 0: Off
1: On

Setting [Pr. PD01] as follows turn the signals on automatically (always
connected) in the servo amplifier.

Status
LSP LSN

Automatic
- —= on

[Pr. PDO1]

Automatic
- = on

Automatic | Automatic
- == on on

When LSP or LSN is turned off, [AL. 99 Stroke limit warning] occurs.

In the torque 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 mode is completed, this signal will be disabled.

DI-1

Proximity dog

DOG

CN3-19

Turning off DOG will detect a proximity dog. The polarity for dog detection can
be changed with [Pr. PT29].

Polarity for proximity dog
detection

0 Detection with off

1 Detection with on

[Pr. PT29]

DI-1

Proportional control

PC

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

When the shaft is to be locked for a long time, switch on the PC (Proportion
control) at the same time to make the torque less than the rated one.

Do not use PC (Proportional control) in the torque mode. When PC
(Proportional control) is used in the torque mode, operation may be performed
at a speed exceeding the speed limit value.

DI-1

Gain switching

CDP

Turn on CDP to use the values of [Pr. PB29] to [Pr. PB36] and [Pr. PB56] to [Pr.
PBG60] as the load to motor inertia ratio and gain values.

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.

DI-1
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3.5.2 Output device

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

Connector pin No. Parameter Initial device I/O division
CN3-13 [Pr. PDO7] MBR
CN3-9 [Pr. PD08] INP DO-1
CN3-15 [Pr. PD09] ALM

(2) Output device explanations

Device Symbol Function and application

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

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

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

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

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

The device cannot be used in the velocity mode and torque mode.

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

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

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

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. PD07] to [Pr. PD09].
Failure to do so will cause the servo amplifier to become servo-off when an instantaneous power
failure occurs.

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

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

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

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

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

changed with [Pr. PCO7].

OFF level
Forward :
] 70 r/min )
rotation 20 r/min
direction | ON level (Hysteresis width)
50 r/min
[Pr. PCO7]
Servo motor 0 r/min
speed
[Pr. PCO7]
o | S
rotation 20 r/min
direction | OFF level (Hysteresis width)
-70 r/min
ZSP ON
(Zero speed  OFF
detection)

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

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

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

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

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

This device cannot be used in the torque mode.

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

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

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

selection

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

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

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

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

loop control

3.5.3 Output signal
Signal name Symbol Cgir:]nzt;tor Function and application

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

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

driver) In CCW rotation of the servo motor, the encoder B-phase pulse lags the encoder A-

Encoder B-phase LB CN3-7 | phase pulse by a phase angle of /2.

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

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

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

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

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

driver) reached. (negative logic)

The minimum pulse width is about 400 ps. For home position return using this pulse,
set the creep speed to 100 r/min or less.

Analog monitor 1 MO1 CN3-4 | This is used to output the data set in [Pr. PC09] to between MO1 and LG in terms of

voltage.
Resolution: 10 bits or equivalent
Analog monitor 2 MO2 CN3-14 | This signal output the data set in [Pr. PC10] to between MO2 and LG in terms of
voltage.
Resolution: 10 bits or equivalent
3.5.4 Power supply
Signal name Symbol Cgir:]nzt;tor Function and application

Digital I/F power DICOM CN3-5 |Input24 V DC (24 V DC + 10% 300 mA) for I/O interface. The power supply capacity

supply input changes depending on the number of I/O interface points to be used.
For sink interface, connect + of 24 V DC external power supply.
For source interface, connect - of 24 V DC external power supply.

Digital I/F common DOCOM | CN3-3 [ Common terminal of input signal such as EM2 of the servo amplifier. This is separated

from LG.
For sink interface, connect - of 24 V DC external power supply.
For source interface, connect + of 24 V DC external power supply.
Monitor common LG CN3-11 | Common terminal of MO1 and MO2.
Shield SD Plate | Connect the external conductor of the shielded wire.
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3.6 Forced stop deceleration function

POINT

@When alarms not related to the forced stop function occur, control of motor
deceleration cannot be guaranteed. (Refer to chapter 8.)

@®When network communication is shut-off, forced stop deceleration will operate.
(Refer to section 3.7.1 (3).)

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

3.6.1 Forced stop deceleration function

When EM2 is turned off, dynamic brake will start to stop the servo motor after forced stop deceleration.
During this sequence, the display shows [AL. E6 Servo forced stop warning].
During normal operation, do not use EM2 (Forced stop 2) to alternate stop and drive. The servo amplifier life

may be shortened.

(1) Connection diagram

Servo amplifier

24V DC
i} DICOM

(Note)

Forced stop 2 T~ EM2

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

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

ON
EM2 (Forced stop 2)

OFF (Enabled)

|
|
! Dynamic brake
|
|

Ordinary Forced stop +
operation deceleration  Electromagnetic brake
Rated Speed - --= N T
| N
RN
|
l
Servo motor speed |
|
: Zero speed
! <« - ([Pr. PCO7
Or/min --—---- s T ([Pr. PCOT])
! Deceleration time! |
L
| |
l [Pr. PC24] :

>

|

|

1
Base circuit ON |
(Energy supply to

|

|

the servo motor) OFF

MBR ON

(Electromagnetic
brake interlock) OFF (Enabled)
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3.6.2 Base circuit shut-off delay time function

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

with [Pr. PC02].

(1) Timing chart

EM2 (Forced stop 2)

ON —I
OFF (Enabled)

Servo motor speed

[Pr. PCO2] l

0 r/min :

|
l

Base circuit ON :

(Energy supply to !

the servo motor) OFF |
|

MBR ON

(Electromagnetic

brake interlock) OFF (Enabled)

(2) Adjustment

—

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

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

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

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

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

- EM2 (Forced stop 2) turned off, an alarm occurred, or network communication shut-off occurred while

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

(1) Timing chart

ON
EM2 (Forced stop 2)
bled

OFF (Ena ) ;
|
L _
|
Position Travel distance } ~
|
|
|
Base circuit ON L
(Energy supply to !
the servo motor) OFF | ‘
L e EEEE—— ]
MBR ON i Set the base circuit shut-off delay time. ([Pr. PC02])
(Electromagnetic I—\
brake interlock) OFF (Enabled)
Actual operation of Disabled
electromagnetic \>|
brake Enabled

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

3.6.4 Residual risks of the forced stop function (EM2)

(1) The forced stop function is not available for alarms that activate the dynamic brake when the alarms
occur.

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

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

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

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

POINT

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

To deactivate the alarm, cycle the control circuit power, give the error reset command from the controller, or
perform network communication reset. However, the alarm cannot be deactivated unless its cause is
removed.

3.7.1 When you use the forced stop deceleration function

POINT

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

(1) When the forced stop deceleration function is enabled

Alarm occurrence

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

Servo motor speed

. ON (no alarm)
ALM (Malfunction)

O / n @000 @ - ______4A_ _~_ ____________ =
rmin | Controller command is not received.
1 1
Base circuit ON 1 !
(Energy supply to [
the servo motor) OFF ! ‘
| |
S lifi : *
diiggyampl er No alarm ) Alarm No. !
| |
|
MBR ON ! ‘
(Electromagnetic ! |
brake interlock) OFF | |
| |
|

OFF (alarm)

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

L Braking by the dynamic brake

Dynamic brake

|
Servo motor speed : + Braking by the electromagnetic brake

|

|

) ON (no alarm)
ALM (Malfunction)

Or/mn - ———- mT T R
|
| |
|
Base circuit ON ! I
(Energy supply to !
the servo motor) OFF ‘ [
| |
g | !
giigvlgyampllfler No alarm X 3 Alarm No.
l I Operation delay time of the electromagnetic brake
MBR ON I n
(Electromagnetic
brake interlock) OFF
|

OFF (alarm)

(3) When network communication is shut-off
The dynamic brake may operate depending on the communication shut-off status.

Network communication

is shut-off.
# (Note)
I Model speed command 0
I and equal to or less than
Servo motor speed ! zero speed
|
0 r/min e Bt bbb 1= =
| |
; l
Base circuit ON } ‘
(Energy supply to |
the servo motor) OFF : ‘
| |
Servo amplifier | ;
display No alarm (d1 )>< 86 |
|
MBR ON
(Electromagnetic
brake interlock) OFF

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

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

3.7.2 When you do not use the forced stop deceleration function

POINT

@To disable the function, set"0 ___"in [Pr. PA04].

The timing chart that shows the servo motor condition when an alarm or network communication shut-off
occurs is the same as section 3.7.1 (2).
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3.8 Interfaces

3.8.1 Internal connection diagram

(Note 3)

Note 1.

POINT

@Refer to section 13.3.1 for the CN8 connector.

Servo amplifier

can be configured by one.
2. The signal cannot be used in the velocity mode and torque mode.

w

(Note 4) CN2L

External encode

Encoder

7

MX2

MXR2

MR2

MRR2

il

N|h|W]|oo

4

LG

-
|
I
|
I
|
1
|
1
|
1

4. Refer to table 1.1 for connections of external encoders.

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

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

(Note 3)

10V DC

Note 1
Forced stop 2 CN3 Approsimately CN3 (240VeD()3
EM2| 20 3 [pocom i
- ‘ [al
LSP | 2 ! - ‘ 13 |[MBR[—* |_! .
LSN | 12 |- b e o9 (oo 2)_ o
Approximately | !
boG| 19 6.2kQ | | ! 15 | ALM B B
Approximately
4.3kQ
-_—TPR1| 10 »
Approximately
1 4.3 kQ
-_——TPR2
v
|—D|COM 5 - ISOlated e
(Note 1) ! CN3
24V DC \ 6 | LA ——
— 7 EC 16 | LAR ——
I:é ! LB Differential line
) 17 | LBR [— driver output
8 LZ ———| (35 mAorless)
[ S 7y B
11 | LG
CN3 Analog monitor
+
D-| 2 1
usB D+ | 3 EfiEl—M MO2 ——— >
GND| 5 1
Servo motor
CN2 | Encoder
7 | MX ; !
8 |MXR ; !
3 | MR ; !
4 [MRR } !
- 2 | LG — |
© PE

However, they
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3.8.2 Detailed explanation of interfaces

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

(1) Digital input interface DI-1
This is an input circuit whose photocoupler cathode side is input terminal. Transmit signals from sink
(open-collector) type transistor output, relay switch, etc. The following is a connection diagram for sink
input. Refer to section 3.8.3 for source input.

For transistor Servo amplifier

Approximately EM2,
5mA «— etc. ——
¢ L
(Note) Approximately |
Switch 6.2k @@’x
TR T
| | DICOM
g
Vees 1.0V 24V DC £ 10%
lceo <100 pA 300 mA

Note. It will be approximately 4.3 kQ for interface of CN3-1 and CN3-10 pins.

(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 3.8.3 for source output.

Servo amplifier

If polarity of diode is

reversed, servo amplifier

ALM,
etc.

| PN N
=l

1@3

@7
| PN N
sy e

N

DOCOM f
I

(Note) 24 V DC + 10%
300 mA

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high

voltage (maximum of 26.4 V) from external source.
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(3) Encoder output pulses DO-2 (differential line driver type)
(a) Interface
Maximum output current: 35 mA

Servo amplifier Servo amplifier
LA LA

]l 3 G0

LAR LAR - High-speed photocoupler
(LBR, LZR) (LBR, LZR)

% SDyii % SD

(LB, LZ) ~-- Am26LS32 or equivalent (LB, LZ) 100 Q
I
|
|
|
|
|
|
|
|

(b) Output pulse
Servo motor CCW rotation
LA LT Time cycle (T) is determined by the settings of
[Pr. PA15] and [Pr. PC03].
AR — T LI L
<
A I s I B I
Br — 1 LT 1T L
"l
Lz 400 ps or more
LZR

(4) Analog output

Servo amplifier

MO1
(MO2)

Maximum output current: 1 mA

LG Resolution: 10 bits or equivalent

-

' I Output voltage: +10 V
—>

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

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

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

Servo amplifier

EM2,

—> etc. 1

9 LT
Note) Approximatel
(Note) pp6_2 mately

TR k Switch @@’x

For transistor

I DICOM
«— L
Approximately 24V DC + 10%
5mA 300 mA
Vees<1.0V
|c|;o <100 [,IA

Note. It will be approximately 4.3 kQ for interface of CN3-1 and CN3-10 pins.

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

Servo amplifier

If polarity of diode is
reversed, servo amplifier

ALM,
N Z etc.

X‘
/
>— DOCOM

N
=l

N
=l
=l

(Note) 24 V DC + 10%
300 mA

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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3.9 Servo motor with an electromagnetic brake

3.9.1 Safety precautions

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

Contacts must be opened when ALM Contacts must be opened
(Malfunction) or MBR (Electromagnetic  with the Emergency stop switch.
brake interlock) turns off. \
Servo motor /
RA
/_<

o 24V DC

Electromagnetic brake

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

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

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

@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 brake will operate when the power (24 V DC) turns off.

2) Turn off the servo-on command after the servo motor stopped.
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(1) Connection diagram

Servo amplifier

MBR ALM Servo motor

RA1 (Malfunction) (Note 1) B1

i
Docom I—
MBR 1 a 24V DCJ|-‘ 5% %}

B2

\4

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

(2) Setting
In [Pr. PC02 Electromagnetic brake sequence output], set a delay time (Tb) from MBR (Electromagnetic
brake interlock) off to base circuit shut-off at a servo-off as in the timing chart in section 3.9.2.

3.9.2 Timing chart

(1) When you use the forced stop deceleration function

POINT

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

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

Tb [Pr. PCO2 Electromagnetic brake sequence output]

/ \ Coasting
ikl 4

Servo motor speed 0 r/min

Approx. 95 ms
——

ON |
Base circuit !
OFF

Approx. 95 ms
L a—

|
|
|
|
1
|
: l
| |
MBR T : :
(Electromagnetic ~ (Note 1) | | !
brake interlock) OFF T I | i
| ! |
! +
Servo-on command ON ‘ : | ‘
(from controller) OFF ! i
|
Ready-on command ON J ; :
(from controller) OFF [ |
' (Note 3) I
I |
|
|
|

Operation command
(from controller) 0 r/min

Electromagnetic Release 4‘
brake Activate

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

3- 38
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(b) Off/on of the sudden stop command (from controller) or EM2 (Forced stop 2)

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

(Note 2)

Model speed command 0

and equal to or less than

zero speed
|

|
Servo motor speed l
|
|

Or/mn == T T T T 1=
|
|
| l
|
Base circuit ON ! |
(Energy supply to |
the servo motor) OFF : |
|
Sudden stop command Disabled (ON) ‘ |
(from controller) or EM2 !
(Forced stop 2) Enabled (OFF) ‘ ‘
|
MBR ‘

) ON
(Electromagnetic  (Note 1)
OF

brake interlock) F

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

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

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

(d) Both main and control circuit power supplies off

Dynamic brake

Dynamic brake
/ + Electromagnetic brake
I

Servo motor speed Electromagnetic brake

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

|
! —»—————< Operation delay time of

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

Alarm

ON

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

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

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

Forced stop deceleration
Dynamic brake
Dynamic brake

The time until a voltage |
|

Servo motor speed drop is detected. s Electromagnetic brake
»or Electromagnetic brake
0 r/min SN k
|
| | Approx. 10 ms

Main circuit ON E— :
power supply OFF (Note 2)L——!
| |
Base circuit ON Lo
(Energy supply to |
the servo motor) OFF | ;
| |
MBR o
|

. ON
(Electromagnetic  (Note 1)
OFF ‘

brake interlock) —»——<— Operation delay time of

‘ the electromagnetic brake

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

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

(f) Ready-off command from controller

Dynamic brake

Dynamic brake
‘ /+ Electromagnetic brake

Electromagnetic brake

Al .10
Servo motor speed Approx. 10ms |

|
0 r/min 1
|

|

l

|

ON B !

Base circuit 1
OFF T

| |

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

|
—»————«—QOperation delay time of
! the electromagnetic brake

Ready-on command ON
(from controller)

OFF

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

POINT
@To disable the function, set"0 ___"in [Pr. PA04].

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

(b) Off/on of the sudden stop command (from controller) or EM1 (Forced stop 1)

Dynamic brake
Dynamic brake .
; Electromagnetic brake Electromagnetic brake

|

|
Servo motor speed Lo

| |

has released.

Ifyectromagnetic brake

'Approx. 210 ms
|

1 [

Operation delay time jApprox. 210 ms
of the electromagnetic ' >

? [

0 r/min ‘App‘rox. 10 ms
—
o ON
Base circuit
OFF
MBR ON
(Electromagnetic (Note) brake
brake interlock) OFF

Sudden stop command

(from controller) or EM2 Disabled (ON)

(Forced stop 1) Enabled (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

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

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

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

Servo motor speed

Approx. 10 ms_ !

Dynamic brake

Dynamic brake
/ + Electromagnetic brake

Electromagnetic brake

0 r/min

|
OFF !

Base circuit

(Electromagnetic  (Note 2)

|

|
MBR ON —}

|

|

brake interlock)

—»—————<—Operation delay time of

the electromagnetic brake

Alarm No alarm —y—l
[AL.10 Undervoltage] Alarm 3

|
Main circuit ON
power supply OFF

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



3. SIGNALS AND WIRING

(f) Ready-off command from controller
It is the same as (1) (f) in this section.

3.10 Grounding

@ Ground the servo amplifier and servo motor securely.

AWARN IN G @To prevent an electric shock, always connect the protective earth (PE) terminal
(marked @) of the servo amplifier to the protective earth (PE) of the cabinet.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on
the wiring and ground cable routing, the servo amplifier may be affected by the switching noise (due to di/dt
and dv/dt) of the transistor. To prevent such a fault, refer to the following diagram and always ground.

To conform to the EMC Directive, refer to the EMC Installation Guidelines.

Cabinet
Servo amplifier Servo motor
MccB | MC L1 Nz
(Note) e ‘ [
ower ———X L2
supply ] 2 |
H(/\‘/_ - ! L3
L11
L21 U
\Y
Network w
module Q
S

Ensure to connect the wire to the

PE terminal of the servo amplifier.
Do not connect the wire directly to
the protective earth of the cabinet.

S —

Outer
box

{ Protective earth (PE) |

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

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

@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

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

with them.

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

POINT

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

words.
Load to motor inertia ratio — Load to motor mass ratio
Torque — Thrust
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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

l

| Surrounding environment check ‘

l

| Parameter setting

l

alone in test operation mode

Test operation of the servo motor

l

Network setting check

l

Test operation of the servo
motor alone by commands

l

Test operation with the servo

motor and machine connected

l

| Gain adjustment

i

| Actual operation

l

| Stop

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

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

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

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

Check the network setting to connect the controller. For the network setting, refer to the MR-J4-
_TM_ Servo Amplifier Instruction Manual for each communication method.

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.
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4.1.2 Wiring check

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

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

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

Servo amplifier

P3
(Note)
P4

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

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

Servo amplifier Servo motor

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

Y

Servo amplifier Servo motor

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

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

Servo amplifier Servo motor

—()
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(c) When you use an option and auxiliary equipment
1) 200V class
a) When you use a regenerative option for 5 kW or less servo amplifiers
* The lead wire between P+ terminal and D terminal should not be connected.
* The regenerative option wire should be connected between P+ 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 wire should be connected between P+ 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 less servo amplifiers, the lead wire between P+ terminal and D terminal should

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

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

terminal. (Refer to section 11.3 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 wire of built-in regenerative resistor connected to P+
terminal and C terminal should not be connected.

- The wire of power regeneration common converter should be connected to P4 terminal and

N- terminal. (Refer to section 11.5.)

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

section 11.11.)

Servo amplifier
Power factor improving

o DC reactor

Note. Always disconnect between P3 and P4 terminals.

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

4-4
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c) When you use a brake unit and power regeneration converter for 5 kW or more servo
amplifiers
* For 5 kW or 7 kW servo amplifiers, the lead wire of the built-in regenerative resistor
connected to P+ terminal and C terminal should not be connected.
* Brake unit, power regeneration converter should be connected to P+ terminal and N-
terminal. (Refer to section 11.3 and 11.4.)
* Twisted wires be used when wiring is over 5 m and equal to or less than 10 m using a brake

unit. (Refer to section 11.3)

d) When you use a power regeneration common converter for 11 kW or more servo amplifiers
* Power regeneration common converter should be connected to P4 terminal and N- terminal.

(Refer to section 11.5.)

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

Servo amplifier
Power factor improving

o DC reactor

Note. Always disconnect between P3 and P4.

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

(2) /0O signal wiring
(a) The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN3 connector. You can use the function
to check the wiring. In this case, switch on the control circuit power supply only.
Refer to section 3.2 for details of 1/0O signal connection.

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

Servo amplifier
CN3

DOCOM
® Plate :l
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4.1.3 Surrounding environment

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

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

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

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

4.2 Startup

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

(1) Power on
When the main and control circuit power supplies are turned on, "b01" (for the first axis) appears on the
servo amplifier display.
When the absolute position detection system is used in a rotary servo motor, first power-on results in
[AL. 25 Absolute position erased] and the servo-on cannot be ready. The alarm can be deactivated by
then switching power off once and on again.
Also, if power is switched on at the servo motor speed of 3000 r/min or higher, position mismatch may
occur due to external force or the like. Power must therefore be switched on when the servo motor is at
a stop.

(2) Parameter setting

POINT

@The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC04]to "1 _ " to select the four-wire type. Incorrect
setting will result in [AL. 16 Encoder initial communication error 1].
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

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

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

(3) Servo-on
Enable the servo-on with the following procedure.

(a) Switch on main circuit power supply and control circuit power supply.

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

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

(4) Home position return
Always perform home position return before starting positioning operation.
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(5) Stop
If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and
brings it to a stop.
Refer to section 3.9 for the servo motor with an electromagnetic brake.

Operation/command Stopping condition
Servo-off command The base circuit is shut off and the servo motor coasts.
Controller Ready-off command The base circuit is shut off and the dynamic brake operates to
bring the servo motor to a stop.
Quick stop command The servo motor decelerates to a stop with the command.
The servo motor decelerates to a stop with the command. With
Alarm occurrence some alarms, however, the dynamic brake operates to bring the

servo motor to a stop. (Refer to chapter 8.)

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 mode. Refer to section 3.5 for
EM1.

Servo amplifier | -\, (Forced stop 2) off

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

STO (STOT, STO2) off bring the servo motor to a stop.
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4.3 Switch setting and display of the servo amplifier

POINT

@For EtherNet/IP, an IP address is displayed in the digit of the axis number.

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

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

4.3.1 Switches

@ When switching the axis selection rotary switch (SW2/SW3) and mode select
switch (SW1), use insulated screw driver. Do not use a metal screw driver.
/A\WARNING SWH . |
Touching patterns on electronic boards, lead of electronic parts, etc. may cause
an electric shock.

POINT

@Turning "ON (up)" all the mode select switches (SW1) enables an operation
mode for manufacturer setting and displays "off". The mode is not available. Set
the mode select switches (SW1) correctly according to this section.

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

The following explains the mode select switches (SW1) and the axis selection rotary switch.
3-digit, 7-segment LED Mode select switch (SW1)

BEE (it !!

L For manufacturer setting (SW1-2)
—— Test operation select switch (SW1-1)

Axis selection rotary switch (upper) (SW2) MAxis selection rotary switch (lower) (SW3)

(1) Test operation select switch (SW1-1)
To use the test operation mode, turn "ON (up)" the switch. Turning "ON (up)" the switch enables the test
operation mode. In the test operation mode, the functions such as JOG operation, positioning operation,
and machine analyzer are available with MR Configurator2.

(2) Axis selection rotary switch (SW2/SW3)
Control axis No. of the servo can be set. For the settings, refer to the MR-J4-_TM_ Servo Amplifier
Instruction Manual for each communication method.
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4.3.2 Scrolling display

Axis number will be displayed in hexadecimal. For 100h or more, last two digits will be displayed.

(1) Normal display
(a) For EtherCAT
When there is no alarm, the axis No. and blank are displayed in rotation.

After 1.6 s

DO
Status Blank

Mter 0.2s

AR S SE—
Status  Axis No.
(1 digit) (2 digits)

l

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

(b) For EtherNet/IP
When there is no alarm, the IP address is displayed.

N
Status IP address
(1 digit) (2 digits)

|

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

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

After 0.8 s After 0.8 s
’/_\ /\

7 ey

Status Alarm No. Blank

/ After 0.2 l

N/ - - -,
SR N e e |
LI R I O B R
M~ ~ N
Status  Axis No. Alarm No. Alarm detail
(1 digit) (2 digits) (2 digits) (1 digit)

|

"n": Indicates that an alarm is occurring.
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When an alarm occurs during the network initial communication, the alarm number (two digits), the
alarm detail (one digit), and the network initial communication status are displayed following the status
display. For example, the following shows when [AL. 16.1 Encoder initial communication - Receive data

error 1] is occurring.

After 0.8 s

After 0.8 s After 0.2 s After 1.6 s
A f [ :

Status Alarm No. Blank Network initial Blank
communication
status

/ l After 0.2 s
N/ \_4
V(| ( () (
N N
) (| ()
e g N
Status  Axis No. Alarm No. Alarm detail
(1 digit) (2 digits) (2 digits) (1 digit)

l

"n": Indicates that an alarm is occurring.
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4.3.3 Status display of an axis

(1) Display sequence

Servo amplifier power on

System check in progress

Waiting for controller power to switch on
(Network communication)

Controller power on
(Network communication begins)

[
Ll

(Note 1)

When alarm occurs,
its alarm code
appears.

(Note 1)

A
-
L

Initial data communication
with the controller
(initialization communication)

<

v
(Note 1) : : m Ready-off and servo-off

Ready-on

-

Servo-on

Ordinary operation

a=n

Controller power off

Controller power on

o

Ready-on and servo-off

Ready-on and servo-on

(Note 2)

v

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

Example: When [AL. E1 Overload warning 1]

occurs at axis No. 1
Hm Flickering
After 0.8 s
:: : 1| Flickering
After 0.8 s
Blank
- During a non servo-off causing warning,
the decimal point on the third digit LED
shows the servo-on status.

Alarm reset or warning cleared
|

Note 1. .- The segment of the last 2 digits shows the axis number

Axis
No. 2

Axis
No. 1

When an alarm No. or warning No. is displayed

e e~ A Gt g A

: Example:
|

q

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

2. For the EtherCAT, turning off the controller power in the "Operational" state triggers [AL. 86.1 Network communication error 1].
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(2) Indication list

Indication Status Description
LLL
i Initializing System check in progress
W Initializing No connection with the controller
|K|E|_| Initializing During initial communication with the controller
Initializing standby Communication disconnection with the controller
(Note 1) |b |#|# Ready-off The ready-off signal from the controller was received.
(Note 1) W Servo-on The ready-off signal from the controller was received.
(Note 1) |C|# Servo-off The ready-off signal from the controller was received.
(Note 1) |n |#|# Alarm occurrence An alarm or warning occurred on the servo amplifier.
(Note 2) | * [* |* Alarm and warning The alarm No. and the warning No. that occurred is displayed. (Refer to chapter 8.)
CPU error CPU watchdog error has occurred.
(Note 1)
(Note 3) ' JOG operation, positioning pperation, program operation, output signal (DO) forced
Test operation mode output or motor-less operation was set.
Cl#|#

Note 1. ## is displayed in hexadecimal. The following table shows the description.

#it Description
00 For the I.ast 2 cliigits ‘of axis No. or
automatic setting with the controller.
01 Last 2 digits of axis No.
l
FF

2. ** indicates the alarm No. and the warning No.
3. Requires the MR Configurator2.

4-12



4. STARTUP

4.4 Test operation

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

POINT

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

@When EtherNet/IP is used and the test operation mode is set, the value set with
the axis selection rotary switch (SW2/SW3) is displayed in the digit of the axis
number.

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

to section 4.5 for the test operation mode.

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

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

Give a low speed command at first and check the operation direction, etc. of
the machine. If the machine does not operate in the intended direction,
check the input signal.
Check any problems with the servo motor speed, load ratio, and other status
display items with MR Configurator2.
Then, check automatic operation with the program of the controller.

4.5 Test operation mode

@The test operation mode is designed for checking servo operation. It is not for
checking machine operation. Do not use this mode with the machine. Always use
ACAUTION the servo motor alone.
@If the servo motor operates abnormally, use EM2 (Forced stop 2) to stop it.

POINT

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

By using a personal computer and MR Configurator2, you can execute jog operation, positioning operation,
DO forced output program operation.
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4.5.1 Test operation mode in MR Configurator2

POINT

@ When the test operation mode is selected with the test operation select switch
(SW1-1), the Network communication for the servo amplifier in the test operation
mode and the following servo amplifiers is blocked.

@For the EtherCAT, turning on the test operation select switch (SW1-1) with the
following parameter settings triggers [AL. 37 Parameter error].

- "Automatic selection by each network ( 0) (initial value)" of "Control mode
selection" is selected in [Pr. PAO1].

* "Switching by fully closed loop selection command from controller (C_CLD)
and Input device CLD (Fully closed loop selection) (_ __ 1)" of "Fully closed
loop function selection" is selected in [Pr. PEO1].

In this case, select "Cyclic synchronous mode (_ _ _ 1)" of "Control mode

selection" in [Pr. PAO1], and turn on the test operation select switch (SW1-1).

(1) Test operation mode

(a) Jog operation

Jog operation can be performed without using the controller. Use this operation with the forced stop
reset. This operation may be used independently of whether the servo is on or off and whether the
controller is connected or not.

Exercise control on the jog operation screen of MR Configurator2.

1) Operation pattern

ltem initial value Setting range
Motor speed [r/min] 200 0 to max. speed
Accgleratlon/deceleratlon 1000 0 to 50000
time constant [ms]

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

checked.

Operation Screen control

Forward rotation start

Reverse rotation start
Stop

Forced stop

Keep pressing "Forward".
Keep pressing "Reverse".
Release "Forward" or "Reverse".
Click "Forced stop".

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

checked.

Screen control
Click "Forward".
Click "Reverse".

Click "Stop".
Click "Forced stop".

Operation
Forward rotation start
Reverse rotation start

Stop
Forced stop
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(b) Positioning operation

Positioning operation can be performed without using the controller. Use this operation with the

forced stop reset. This operation may be used independently of whether the servo is on or off and
whether the controller is connected or not.
Exercise control on the positioning operation screen of MR Configurator2.

1) Operation pattern

2) Operation method

(c) Program operation

Item initial value Setting range
Travel distance [pulse] 4000 0 to 99999999
Motor speed [r/min] 200 0 to max. speed
Acceleration/deceleration 1000 0 to 50000

time constant [ms]

Repeat pattern

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

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

Dwell time [s]

2.0 0.1 t0 50.0

Number of repeats [time]

1 1 to 9999

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

Pause Click "Pause".
Stop Click "Stop".

Forced stop

Click "Forced stop".

Positioning operation can be performed in two or more operation patterns combined, without using
the controller. Use this operation with the forced stop reset. This operation may be used

independently of whether the servo is on or off and whether the controller is connected or not.
Exercise control on the program operation screen of MR Configurator2. For full information, refer to
the MR Configurator2 Installation Guide.

Operation Screen control
Start Click "Start".
Pause Click "Pause".
Stop Click "Stop".

Forced stop

Click "Forced stop".

(d) Output signal (DO) forced output

Output signals can be switched on/off forcibly independently of the servo status. Use this function for

output signal wiring check, etc. Exercise control on the DO forced output screen of MR

Configurator2.
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4. STARTUP

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

2) Turn "ON (up)" SW1-1.

D

R
2

N (@)
| ~mng

Set SW1-1 to "ON (up)".

Turning "ON (up)" SW1-1 during power-on will not start the test operation mode.

3) Turn on the servo amplifier.

When initialization is completed, the decimal point on the first digit will flicker.

After 1.6 s

!
(
u(

-

¢ Flickering

After 0.2 s

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

digit will flicker as follows.

After 0.8 s After 0.8 s
T (]
b X! la b U. l:l—v
'Flickering Flickering
After 0.2 s

4) Start operation with the personal computer.
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4. STARTUP

4.5.2 Motor-less operation in controller

POINT

@ Connect the controller to the servo amplifier before the motor-less operation.
@ The motor-less operation cannot be used in the fully closed loop control mode,
linear servo motor control mode, or DD motor control mode.

(1) Motor-less operation

Without connecting the servo motor to the servo amplifier, output signals or status displays can be
provided in response to the controller commands as if the servo motor is actually running. This operation
may be used to check the controller sequence. Use this operation with the forced stop reset. Use this
operation with the servo amplifier connected to the controller.

To stop the motor-less operation, set "Disabled (_ _ _ 0)" of "Motor-less operation selection" in [Pr.
PCO05]. The motor-less operation will be disabled from the next power-on.

(a) Load conditions

(b) Alarms
The following alarms and warning do not occur. However, the other alarms and warnings occur as

Load item

Condition

Load torque

0

Load to motor inertia ratio

[Pr. PB06 Load to motor inertia ratio/load to motor mass

ratio]

when the servo motor is connected.

- [AL.
* [AL.
- [AL.
- [AL.
* [AL.
* [AL.
- [AL.
- [AL.

16 Encoder initial communication error 1]
1E Encoder initial communication error 2]
1F Encoder initial communication error 3]
20 Encoder normal communication error 1]
21 Encoder normal communication error 2]
25 Absolute position erased]

92 Battery cable disconnection warning]
9F Battery warning]
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4. STARTUP

(2) Operation procedure
1) Set the servo amplifier to the servo-off status.

2) Set[Pr.PCO5]to"__ 1", turn "OFF (down)" the test operation mode switch (SW1-1), and then

turn on the power supply.
285
BEE ([ '
el @[@ 3 SetTSW2-1 to "OFF (down)".

—y
1 Il

-2

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

T~The decimal point flickers.
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5. PARAMETERS

5. PARAMETERS

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

POINT

@EtherNet/IP is available with servo amplifiers with software version BO or later.
@The fractional portion of the value in each of the following parameters will be
rounded down. If a value smaller than 1 r/min is set in either of them, the servo
motor may not rotate.
= [Pr. PTO5 Home position return speed]
= [Pr. PT06 Creep speed]
* [Pr. PT65 Profile speed command]

5.1 Parameter list

POINT

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




5. PARAMETERS

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

Operation
mode
No. | Symbol Name Initial Unit e
value Zl=le|no
s|Z|5|o
n
PAO1 | **STY | Operation mode 1000h ololo|O
PAO02 | **REG | Regenerative option 0000h O|0|0|0O
PA03 [ *ABS | Absolute position detection system 0000h O|l0|0|0O
PA04 | *AOP1 | Function selection A-1 2000h O|lO0|0|0O
PAO5 For manufacturer setting 10000
PA06 [ *CMX | Electronic gear numerator 1 O|0|0|0
PAO7 | *CDV | Electronic gear denominator 1 O|lO0|0|0O
PAO8 ATU Auto tuning mode 0001h Oolo|lO|0O
PA09 RSP [ Auto tuning response 16 O|0|0|0O
PA10 INP In-position range 1600 [10° [degreel/| O[O | O | O
[pulse]
PA11 TLP Forward rotation torque limit/positive direction thrust limit 1000.0 [%] O|O0|0O|0O
PA12 TLN Reverse rotation torque limit/negative direction thrust limit 1000.0 [%] O|lO0|0O|0O
PA13 For manufacturer setting 0000h
PA14 | *POL | Rotation direction selection/travel direction selection 0 O|l0|0|0O
PA15 | *ENR | Encoder output pulses 4000 [pulse/rev] |O|O|O|O
PA16 | *ENR2 | Encoder output pulses 2 1 Oolo|lO|0O
PA17 | **MSR | Servo motor series setting 0000h O
PA18 [ **MTY | Servo motor type setting 0000h @)
PA19 *BLK [ Parameter writing inhibit 00ABh olo|lO|O
PA20 *TDS | Tough drive setting 0000h ololo|O
PA21 | *AOP3 | Function selection A-3 0001h ololo|O
PA22 | **PCS | Position control composition selection 0000h O|lO0|0|0O
PA23 | DRAT | Drive recorder arbitrary alarm trigger setting 0000h Oolo|lO|0O
PA24 | AOP4 | Function selection A-4 0000h ololo|O
PA25 | OTHOV | One-touch tuning - Overshoot permissible level 0 [%] O|l0|0|0O
PA26 | *AOP5 | Function selection A-5 0000h O|0|0|0O
PA27 For manufacturer setting 0000h
PA28 0000h
PA29 0000h
PA30 0000h
PA31 0000h
PA32 0000h




5. PARAMETERS

5.1.2 Gainffilter setting parameters ([Pr. PB_ _])

Operation
mode
No. | Symbol Name Initial Unit e
value Zl=le|no
s|Z|5|o
n
PBO1 FILT Adaptive tuning mode (adaptive filter I1) 0000h ololo|O
PB02 | VRFT | Vibration suppression control tuning mode (advanced vibration 0000h Oo|lo|O|0O
suppression control 11)
PBO03 For manufacturer setting 18000
PB04 FFC Feed forward gain 0 [%] O|lO0|0|0O
PBO05 For manufacturer setting 500
PB06 GD2 Load to motor inertia ratio/load to motor mass ratio 7.00 [Multiplier] [O|O|O|O
PBO7 PG1 Model loop gain 15.0 [rad/s] O|0|0|0O
PB08 PG2 Position loop gain 37.0 [rad/s] O|lO0|0|0O
PB09 VG2 Speed loop gain 823 [rad/s] O|lO0|0|0O
PB10 VIC Speed integral compensation 33.7 [ms] ololo|O
PB11 vDC Speed differential compensation 980 Oo|lo|O|0O
PB12 OVA | Overshoot amount compensation 0 [%] O|l0|0|0O
PB13 NH1 Machine resonance suppression filter 1 4500 [HZ] o|lo|lo|O
PB14 [ NHQ1 | Notch shape selection 1 0000h O|lo|0o|0o
PB15 NH2 Machine resonance suppression filter 2 4500 [Hz] O|0|0|0
PB16 [ NHQ2 | Notch shape selection 2 0000h Oo|lo|O|0O
PB17 NHF Shaft resonance suppression filter 0000h O|lO0|0|0O
PB18 LPF Low-pass filter setting 3141 [rad/s] ololo|O
PB19 [ VRF11 | Vibration suppression control 1 - Vibration frequency 100.0 [HZ] O|0|0|0
PB20 | VRF12 | Vibration suppression control 1 - Resonance frequency 100.0 [Hz] Oolo|lo|lo
PB21 | VRF13 | Vibration suppression control 1 - Vibration frequency damping 0.00 olo|lO|0O
PB22 | VRF14 | Vibration suppression control 1 - Resonance frequency damping 0.00 Oolo|lO|0O
PB23 [ VFBF |Low-pass filter selection 0000h O|0|0|0
PB24 | *MVS | Slight vibration suppression control 0000h O|lO0|0|0O
PB25 | *BOP1 | Function selection B-1 0000h O|lO|0|0O
PB26 | *CDP | Gain switching function 0000h ololo|O
PB27 CDL Gain switching condition 10 [kpulse/s) |O|O|O|O
[pulse)/
[r/min]
PB28 CDT Gain switching time constant 1 [ms] ololo|O
PB29 | GD2B |Load to motor inertia ratio/load to motor mass ratio after gain switching 7.00 [Multiplier] [O[O|O|O
PB30 | PG2B | Position loop gain after gain switching 0.0 [rad/s] O|0|0|0O
PB31 | VG2B | Speed loop gain after gain switching 0 [rad/s] O|lO|0|0O
PB32 VICB | Speed integral compensation after gain switching 0.0 [ms] O|l0|0|0O
PB33 | VRF11B | Vibration suppression control 1 - Vibration frequency after gain switching 0.0 [Hz] O|0|0|0O
PB34 | VRF12B | Vibration suppression control 1 - Resonance frequency after gain 0.0 [HZ] Oo|lo|O|0O
switching
PB35 | VRF13B | Vibration suppression control 1 - Vibration frequency damping after gain 0.00 Oo|lo|O|0O
switching
PB36 | VRF14B | Vibration suppression control 1 - Resonance frequency damping after 0.00 O|l0|0|0O
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 Oolo|lO|0O




5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit B
value Zl=le|a
c|Z|5|o
n
PB46 NH3 Machine resonance suppression filter 3 4500 [HZ] Oo|lo|O|0O
PB47 [ NHQ3 | Notch shape selection 3 0000h OlO0|0|0O
PB48 NH4 Machine resonance suppression filter 4 4500 [Hz] O|0|0|0
PB49 [ NHQ4 | Notch shape selection 4 0000h Oo|lo|O|0O
PB50 NH5 Machine resonance suppression filter 5 4500 [HZ] ololo|O
PB51 | NHQ5 | Notch shape selection 5 0000h O|0|0|0O
PB52 | VRF21 | Vibration suppression control 2 - Vibration frequency 100.0 [HZ] O|lo|0|0O
PB53 | VRF22 | Vibration suppression control 2 - Resonance frequency 100.0 [HZ] ololo|O
PB54 | VRF23 | Vibration suppression control 2 - Vibration frequency damping 0.00 O|0|0]|0O
PB55 | VRF24 | Vibration suppression control 2 - Resonance frequency damping 0.00 OlO|0|0O
PB56 | VRF21B | Vibration suppression control 2 - Vibration frequency after gain switching 0.0 [Hz] O|0|0|0O
PB57 | VRF22B | Vibration suppression control 2 - Resonance frequency after gain 0.0 [HZ] Oo|lo|O|0O
switching
PB58 | VRF23B | Vibration suppression control 2 - Vibration frequency damping after gain 0.00 Oo|lo|O|0O
switching
PB59 | VRF24B | Vibration suppression control 2 - Resonance frequency damping after 0.00 OlO|0|0O
gain switching
PB60 | PG1B | Model loop gain after gain switching 0.0 [rad/s] ololo|O
PB61 For manufacturer setting 0.0
PB62 0000h
PB63 0000h
PB64 0000h
5.1.3 Extension setting parameters ([Pr. PC_ _ 1)
Operation
mode
No. | Symbol Name Initial Unit e
value Zl=|e
s|Z|5|o
n
PCO01 ERZ Error excessive alarm level 0 [rev])/ Oolo|lO|0O
[mm]
PCO02 MBR [ Electromagnetic brake sequence output 0 [ms] O|l0|0|0O
PCO03 | *ENRS | Encoder output pulse selection 0000h O|0|0|0
PCO04 | **COP1 | Function selection C-1 0000h O|lO0|0|0O
PCO05 | **COP2 | Function selection C-2 0000h O
PC06 | *COP3 [ Function selection C-3 0000h ololo|O
PCO7 ZSP Zero speed 50 [r/min)/ O|0|0|0O
[mm/s]
PCO08 OSL Overspeed alarm detection level 0 [r/min)/ O|0|0|0O
[mm/s]
PC09 | MOD1 | Analog monitor 1 output 0000h O|0|0|0
PC10 [ MOD2 | Analog monitor 2 output 0001h O|lO0|0|0O
PC11 MO1 Analog monitor 1 offset 0 [mV] OlO|0|0O
PC12 MO2 | Analog monitor 2 offset 0 [mV] ololo|O
PC13 For manufacturer setting 0
PC14 0
PC15 0
PC16 0000h
PC17 | **COP4 | Function selection C-4 0000h O
PC18 | *COPS5 | Function selection C-5 0010h O|0|0|0O
PC19 | *COP6 | Function selection C-6 0000h O|lO|0|0O
PC20 | *COP7 | Function selection C-7 0000h O|l0|0|0O




5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit B
value Zl=le|a
c|Z|5|o
n
PC21 *BPS | Alarm history clear 0000h O|lO0|0|0O
PC22 For manufacturer setting 0
PC23 0000h
PC24 | RSBR | Forced stop deceleration time constant 100 [ms] O|lO0|0|0O
PC25 For manufacturer setting 0
PC26 | **COP8 [ Function selection C-8 0000h ololo|O
(Note)
PC27 | **COP9 | Function selection C-9 0000h O|l0|0O
(Note)
PC28 For manufacturer setting 0000h
PC29 [ *COPB | Function selection C-B 1000h O|lO0|0|0O
PC30 For manufacturer setting 0
PC31 | RSUP1 | Vertical axis freefall prevention compensation amount 0 [0.0001rev) |O|O| OO
[0.01mm]
PC32 For manufacturer setting 0000h
PC33 0
PC34 100
PC35 0000h
PC36 0000h
PC37 0000h
PC38 ERW | Error excessive warning level 0 [revilmm] |O|O(O|O
PC39 For manufacturer setting 0000h
PC40 0000h
PC41 0000h
PC42 0000h
PC43 0000h
PC44 0000h
PC45 0000h
PC46 0000h
PC47 0000h
PC48 0000h
PC49 0000h
PC50 0000h
PC51 0000h
PC52 0000h
PC53 0000h
PC54 0000h
PC55 0000h
PC56 0000h
PC57 0000h
PC58 0000h
PC59 0000h
PC60 0000h
PC61 0000h
PC62 0000h
PC63 0000h
PC64 0000h
PC65 | ZSP2L | Zero speed 2 level 50.00 [r/min)/ O|lO|0|0O
[mm/s]
PC66 | ZSP2F | Zero speed 2 filtering time 10 [ms] O|0|0|0O
PC67 | FEWL | Following error output level 0000h (107 [degreel/|O|O|0O|0O
PC68 | FEWH 00COh [pulse]
PC69 | FEWF | Following error output filtering time 10 [ms] O|0|0|0O




5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit B
value Zl=le|a
c|Z|5|o
n
PC70 [ INP2R | In-position 2 output range 100 [10° [degreel/| OO |0O]| 0O
[pulse]
PC71 | INP2F |[In-position 2 output filtering time 10 [ms] Ol0|0|0O
PC72 | SA2R | Speed reached 2 output range 20.00 [r/min)/ O|l0|0|0O
[mm/s]
PC73 | SA2F | Speed reached 2 output filtering time 10 [ms] O|lO0|0|0O
PC74 For manufacturer setting 10.0
PC75 10
PC76 | *COPE | Function selection C-E 0001h O|lO0|0|0O
PC77 For manufacturer setting 0000h
PC78 0000h
PC79 0000h
PC80 0000h
Note. It is available when the scale measurement function is enabled ([Pr. PA22]is"1 __ _"or"2 __ _").




5. PARAMETERS

5.1.4 1/0O setting parameters ([Pr. PD_ _])

Operation
mode
No. | Symbol Name Initial Unit e
value Zl=le|no
s|Z|5|o
n
PDO1 *DIA1 | Input signal automatic on selection 1 0000h ololo|O
PDO02 For manufacturer setting 0000h
PD03 *DI1 Input device selection 1 000Ah Oo|lo|O|0O
PD04 *DI2 Input device selection 2 000Bh Oo|lo|lOo|0O
PDO05 *DI3 Input device selection 3 0022h O|l0|0|0O
PDO06 For manufacturer setting 0000h
PDO7 [ *DO1 | Output device selection 1 0005h O|lO0|0|0O
PD08 | *DO2 | Output device selection 2 0004h ololo|O
PD09 [ *DO3 | Output device selection 3 0003h O|lO0|0|0O
PD10 For manufacturer setting 0000h
PD11 *DIF Input filter setting 0004h O|0|0|0
PD12 | *DOP1 | Function selection D-1 0101h O|lO0|0|0O
PD13 | *DOP2 | Function selection D-2 0000h O|lO|0|0O
PD14 | *DOP3 [ Function selection D-3 0000h Oolo|lO|0O
PD15 For manufacturer setting 0000h
PD16 0000h
PD17 0000h
PD18 0000h
PD19 0000h
PD20 0
PD21 0
PD22 0
PD23 0
PD24 0000h
PD25 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0
PD31 0
PD32 0
PD33 0000h
PD34 0000h
PD35 0000h
PD36 0000h
PD37 | *TPOP | Touch probe function selection 0000h O|lO|0|0O
PD38 | *TPR1 | Touch probe selection 1 002Ch ololo|O
PD39 For manufacturer setting 002Dh
PD40 0
PD41 0000h
PD42 0000h
PD43 0000h
PD44 0000h
PD45 0000h
PD46 0000h
PD47 0000h
PDA48 0000h




5. PARAMETERS

5.1.5 Extension setting 2 parameters ([Pr. PE_ 1)

Operation
mode
No. | Symbol Name Initial Unit e
value Zl=le|no
s|Z|5|o
n
PEO1 | **FCT1 | Fully closed loop function selection 1 0000h O
PEO2 For manufacturer setting 0000h
PEO3 | *FCT2 | Fully closed loop function selection 2 0003h @)
PEO4 | **FBN | Fully closed loop control - Feedback pulse electronic gear 1 - Numerator 1 (@)
PEO5 | **FBD | Fully closed loop control - Feedback pulse electronic gear 1 - Denominator 1 @)
PEO6 BC1 Fully closed loop control - Speed deviation error detection level 400 [r/min] @)
PEO7 BC2 Fully closed loop control - Position deviation error detection level 100 [kpulse] O
PEO8 DUF Fully closed loop dual feedback filter 10 [rad/s] O
PEOQ9 For manufacturer setting 0000h
PE10 | FCT3 | Fully closed loop function selection 3 0000h (@)
PE11 For manufacturer setting 0000h
PE12 0000h
PE13 0000h
PE14 0111h
PE15 20
PE16 0000h
PE17 0000h
PE18 0000h
PE19 0000h
PE20 0000h
PE21 0000h
PE22 0000h
PE23 0000h
PE24 0000h
PE25 0000h
PE26 0000h
PE27 0000h
PE28 0000h
PE29 0000h
PE30 0000h
PE31 0000h
PE32 0000h
PE33 0000h
PE34 | **FBN2 | Fully closed loop control - Feedback pulse electronic gear 2 - Numerator 1 @)
PE35 | **FBD2 | Fully closed loop control - Feedback pulse electronic gear 2 - 1 O
Denominator
PE36 For manufacturer setting 0.0
PE37 0.00
PE38 0.00
PE39 20
PE40 0000h
PE41 EOP3 | Function selection E-3 0000h Oolo|lO|0O
PE42 For manufacturer setting 0
PE43 0.0
PE44 | LMCP |Lost motion compensation positive-side compensation value selection 0 [0.01%] Oo|lo|lO|0O
PE45 [ LMCN | Lost motion compensation negative-side compensation value selection 0 [0.01%] O|lO0|0|0O
PE46 | LMFLT | Lost motion filter setting 0 [0.1 ms] ololo|O
PE47 TOF Torque offset 0 [0.01%] O|0O
PE48 | *LMOP | Lost motion compensation function selection 0000h O|lO0|0|0O
PE49 | LMCD | Lost motion compensation timing 0 [0.1 ms] Oolo|lO|0O
PE50 | LMCT | Lost motion compensation non-sensitive band 0 [pulse]/ ololo|O
[kpulse]




5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit B
value Zl=le|a
c|Z|5|o
n
PE51 For manufacturer setting 0000h
PE52 0000h
PE53 0000h
PE54 0000h
PE55 0000h
PE56 0000h
PES57 0000h
PE58 0000h
PE59 0000h
PEGO 0000h
PE61 0.00
PE62 0.00
PEG3 0.00
PEG4 0.00
5.1.6 Extension setting 3 parameters ([Pr. PF_ 1)
Operation
B mode
No. | Symbol Name Initial unit |2
value Zl=le|a
s3]0
n
PFO1 For manufacturer setting 0000h
PF02 0000h
PFO3 0000h
PFO4 0
PFO05 0000h
PF06 | *FOP5 | Function selection F-5 0000h Ol|lo
PFO7 For manufacturer setting 0000h
PFO8 0000h
PF09 0
PF10 0
PF11 0
PF12 DBT Electronic dynamic brake operating time 2000 [ms] Ol|l0O
PF13 For manufacturer setting 0000h
PF14 10
PF15 0000h
PF16 0000h
PF17 0000h
PF18 | **STOD | STO diagnosis error detection time 10 [s] ololo|O
PF19 For manufacturer setting 0000h
PF20 0000h
PF21 DRT Drive recorder switching time setting 0 [s] OlO|0|0O
PF22 For manufacturer setting 200
PF23 | OSCL1 | Vibration tough drive - Oscillation detection level 50 [%] O|lO0|0|0O
PF24 | *OSCL2 | Vibration tough drive function selection 0000h O|lO0|0|0O
PF25 | CVAT | SEMI-F47 function - Instantaneous power failure detection time 200 [ms] O|0|0|0O
PF26 For manufacturer setting 0
PF27 0
PF28 0




5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit B
value Zl=le|a

c|Z|5|o
n

PF29 For manufacturer setting 0000h

PF30 0

PF31 FRIC | Machine diagnosis function - Friction judgement speed 0 [r/min)/ O|l0|0O

[mm/s]

PF32 For manufacturer setting 50

PF33 0000h

PF34 0000h

PF35 0000h

PF36 0000h

PF37 0000h

PF38 0000h

PF39 0000h

PF40 0000h

PF41 0000h

PF42 0000h

PF43 0000h

PF44 0

PF45 0000h

PF46 0000h

PF47 0000h

PF48 0000h

PF49 100

PF50 100

PF51 0000h

PF52 0000h

PF53 0

PF54 0

PF55 0

PF56 0

PF57 0000h

PF58 0000h

PF59 0000h

PF60 0000h

PF61 0000h

PF62 0000h

PF63 0000h

PF64 0000h
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5. PARAMETERS

5.1.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])

Operation

B mode

No. | Symbol Name \I/r:ltlljael Unit E Zl g
s|Z|5|o
n
PLO1 **LIT1 | Linear servo motor/DD motor function selection 1 0301h OO
PLO2 **LIM | Linear encoder resolution - Numerator 1000 [um] @)
PLO3 **LID Linear encoder resolution - Denominator 1000 [um] O
PLO4 *LIT2 | Linear servo motor/DD motor function selection 2 0003h [e]Ke)
PLO5 LB1 Position deviation error detection level 0 [mm]/ [e]Ke)
[0.01rev]
PLO6 LB2 Speed deviation error detection level 0 [mm/s)/ O|0O
[r/min]
PLO7 LB3 Torque/thrust deviation error detection level 100 [%] [e]Ke)
PLO8 *LIT3 | Linear servo motor/DD motor function selection 3 0010h [e1Ke)
PLO9 [ LPWM [ Magnetic pole detection voltage level 30 [%] O|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 - Function 0000h OO
selection
PL18 IDLV [ Magnetic pole detection - Minute position detection method - Identification 0 [%] O
signal amplitude

PL19 For manufacturer setting 0
PL20 0
PL21 0
PL22 0
PL23 0000h
PL24 0
PL25 0000h
PL26 0000h
PL27 0000h
PL28 0000h
PL29 0000h
PL30 0000h
PL31 0000h
PL32 0000h
PL33 0000h
PL34 0000h
PL35 0000h
PL36 0000h
PL37 0000h
PL38 0000h
PL39 0000h
PL40 0000h
PL41 0000h
PL42 0000h
PL43 0000h
PL44 0000h
PL45 0000h
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5. PARAMETERS

Operation
B mode
No. | Symbol Name Initial Unit g
value Bl=]lel|o
s|Z|5|o
n
PL46 For manufacturer setting 0000h
PLAT7 0000h
PL48 0000h
5.1.8 Positioning control parameters ([Pr. PT_ _])
Operation
B mode
No. | Symbol Name Initial unit |2
value Zl=]le|a
sl2f(3|o
n
PTO1 | **CTY |Command mode selection 0300h O|lO|0|0O
PT02 For manufacturer setting 0001h
PTO3 | *FTY | Feeding function selection 0000h O O
PTO04 For manufacturer setting 0000h
PTO5 ZRF Home position return speed 100.00 [r/min]/ ololo|O
[mm/s]
PTO6 CRF Creep speed 10.00 [r/min)/ O|0|0|0O
[mm/s]
PTO7 ZST Home position shift distance 0 107 [degreel| O[O |0 | O
[pulse]
PTO08 For manufacturer setting 0
PT09 DCT Travel distance after proximity dog 0 10° [degreel|O | OO | O
[pulse]
PT10 ZTM Stopper type home position return stopper time 100 [ms] Oo|lo|O|0O
PT11 ZTT Stopper type home position return torque limit value 15.0 [%] Oo|lo|0O|0O
PT12 For manufacturer setting 0
PT13 100
PT14 0
PT15 | LMPL | Software limit + 0000h [10°[degreel/|O|O| O] 0O
PT16 | LMPH 0000h [pulse]
PT17 | LMNL | Software limit - 0000h [10°[degreel/|O|O|O|0O
PT18 | LMNH 0000h [pulse]
PT19 For manufacturer setting 0000h
PT20 0000h
PT21 0000h
PT22 0000h
PT23 0
PT24 0
PT25 0
PT26 | *TOP2 | Function selection T-2 0000h ololo|O
PT27 For manufacturer setting 0000h
PT28 8
PT29 | *TOP3 | Function selection T-3 0000h O|0|0|0
PT30 For manufacturer setting 0000h
PT31 0000h
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5. PARAMETERS

Operation
mode
No. | Symbol Name Initial Unit B
value Zl=le|a
c|Z|5|o
n
PT32 For manufacturer setting 0000h
PT33 0000h
PT34 0000h
PT35 | *TOP5 | Superimposed synchronous control selection 0000h @)
PT36 For manufacturer setting 0000h
PT37 10
PT38 0000h
PT39 100
PT40 0
PT41 ORP Home position return inhibit function selection 0000h Oolo|lO|0O
PT42 For manufacturer setting 0
PT43 0
PT44 0000h
PT45 HMM [ Home position return type 37 O|l0|0|0O
PT46 | ESTC | Synchronous encoder filter time constant 0 [ms] @)
PT47 For manufacturer setting 0000h
PT48 0000h
PT49 STA Acceleration time constant 0 [ms] @) O|0O
PT50 STB Deceleration time constant 0 [ms] @) [e]Ke)
PT51 STC S-pattern acceleration/deceleration time constant 0 [ms] O [e1Ke)
PT52 For manufacturer setting 0
PT53 TQS Torque slope 0.0 [%/s] O|lO0|0|0O
PT54 For manufacturer setting 0
PT55 | *TOP8 | Function selection T-8 0000h @) [e]Ke)
PT56 HMA [ Home position return acceleration time constant 0 [ms] @) |0
PT57 HMB Home position return deceleration time constant 0 [ms] @) OO
PT58 For manufacturer setting 100.00
PT59 500.00
PT60 1000.00
PT61 200.00
PT62 0000h
PT63 0000h
PT64 0000h
PT65 PVC | Profile speed command 100.00 [r/min)/ O|0|0|0
[mm/s]
PT66 | MPVC | Maximum profile speed 20000.0 [r/min)/ O|lO0|0|0O
0 [mm/s]
PT67 | VLMT | Speed limit 500.00 [r/min}/ O|0|0
[mm/s]
PT68 For manufacturer setting 0102h
PT69 | ZSTH | Home position shift distance (extension parameter) 0 107 [degreel| O[O |0 | O
[pulse]
PT70 For manufacturer setting 0000h
PT71 DCTH | Travel distance after proximity dog (extension parameter) 0 10" [degree]/ O|0|0|0O
[pulse]
PT72 | ECMXL | Synchronous encoder electronic gear - Numerator 0000h O
PT73 | ECMXH 0000h
PT74 | ECDVL | Synchronous encoder electronic gear - Denominator 0000h @)
PT75 | ECDVH 0000h
PT76 For manufacturer setting 0000h
PT77 0000h
PT78 0000h
PT79 0000h
PT80 0000h
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5. PARAMETERS

5.1.9 Network setting parameters ([Pr. PN_ 1)

Operation
B mode

No. | Symbol Name \I/r:ltlljael Unit E Zl g
s|Z|5|o
n

PNO1 | **NADR | Node address setting 0000h Oolo|o

PNO2 For manufacturer setting 0

PNO3 0000h

PNO4 0000h

PNO5 0000h

PNO6 0000h

PNO7 0000h

PNO8 0000h

PNO9 0000h

PN10 0000h

PN11 0000h

PN12 0000h

PN13 0000h

PN14 0000h

PN15 0000h

PN16 0000h

PN17 0000h

PN18 0000h

PN19 0000h

PN20 0000h

PN21 0000h

PN22 0000h

PN23 0000h

PN24 0000h

PN25 0000h

PN26 0000h

PN27 0000h

PN28 0000h

PN29 0000h

PN30 0000h

PN31 0000h

PN32 0000h
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5.2 Detailed list of parameters

POINT

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

ECT: EtherCAT
EIP: EtherNet/IP

@Symbols in the network column indicate the following networks.

EtherNet/IP is available with servo amplifiers with software version BO or later.

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

No./
symbol/name

Setting

digit Function

Initial
value
[unit]

Network

ECT

EIP

PAO1
*STY
Operation
mode

x | Control mode selection

Select a control mode.

0: Automatic selection by each network

It will be "Profile mode" during test operation or when the network module is not
connected.

1: Cyclic synchronous mode

2: Profile mode

Setting "1" when an incompatible network module is connected will trigger [AL. 37
Parameter error].

Refer to table 5.1 for details.

Oh

o

o

X Operation mode selection

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].

Oh

X For manufacturer setting

Oh

1h

Table 5.1 Control mode selection

[Pr. PAO1] Control mode

setting EtherCAT EtherNet/IP (Note 2)

___ 0 Cyclic synchronous mode Profile mode (pp/pvi/tq)
(csp/csvi/cst) (Note 1) Homing mode (hm)
Homing mode (hm)

1 Cyclic synchronous mode
(csp/csvlcst)
Homing mode (hm)

2 Profile mode (pp/pv/tq) Profile mode (pp/pv/tq)
Homing mode (hm) Homing mode (hm)

Note 1. Selecting "Fully closed loop selection command from controller (C_CLD) and switching by
Input device CLD (Fully closed loop selection) (__ _ 1)" of "Fully closed loop function
selection" in [Pr. PEO1] will trigger [AL. 37 Parameter error] by turning on the test operation

select switch (SW1-1).
2. This is used with servo amplifiers with software version BO or later.
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5. PARAMETERS

No./
symbol/name

Setting
digit

Function

Initial
value
[unit]

Network

ECT|EIP

PA02

*REG
Regenerative
option

XX

Regenerative option

Select a 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: Regenerative option is not used.
+ For the servo amplifiers of 100 W, a regenerative resistor is not used.
- For servo amplifier of 0.2 kW to 7 kW, built-in regenerative resistor is used.
- Supplied regenerative resistors or regenerative option is used with the servo

amplifier of 11 kW to 22 kW.

01: FR-RC-(H)/FR-CV-(H)/FR-BU2-(H)
When you use FR-RC-(H) or FR-CV-(H), select "1" of "[AL. 10 Undervoltage]
detection method selection" in [Pr. PC20].

02: MR-RB032

03: MR-RB12

04: MR-RB32

05: MR-RB30

06: MR-RB50 (Cooling fan is required.)

08: MR-RB31

09: MR-RB51 (Cooling fan is required.)

0B: MR-RB3N

0C: MR-RB5N (Cooling fan is required.)

80: MR-RB1H-4

81: MR-RB3M-4 (Cooling fan is required.)

82: MR-RB3G-4 (Cooling fan is required.)

83: MR-RB5G-4 (Cooling fan is required.)

84: MR-RB34-4 (Cooling fan is required.)

85: MR-RB54-4 (Cooling fan is required.)

91: MR-RB3U-4 (Cooling fan is required.)

92: MR-RB5U-4 (Cooling fan is required.)

FA: When the supplied regenerative resistors or the regenerative option is cooled by
the cooling fan to increase the ability with the servo amplifier of 11 kW to 22 kW.

00h

0|0

For manufacturer setting

Oh

Oh

PA03
*ABS
Absolute
position
detection
system

Absolute position detection system selection

Set this digit when using the absolute position detection system.

0: Disabled (incremental system)

1:Enabled (absolute position detection system)

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 detection system will trigger [AL. 37].

Oh

For manufacturer setting

Oh

Oh

Oh
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No./ Setting ) Initial * | Network
S Function value
symbol/name | digit [unif] |ECT|EIP
PA04 _ _ _x | For manufacturer setting Oh
*AOP1 X Oh
Function _X_ _ | Servo forced stop selection Oh olo
selection A-1 0: Enabled (The forced stop input EM2 or EM1 is used.)
1: Disabled (The forced stop input EM2 and EM1 are not used.)
Refer to table 5.2 for details.
X __ _ | Forced stop deceleration function selection 2h el Ne)
0: Forced stop deceleration function disabled (EM1)
2: Forced stop deceleration function enabled (EM2)
Refer to table 5.2 for details.
Table 5.2 Deceleration method
Setting EM2/EMA .Deceleratlon method
value EM2 or EM1 is off Alarm occurred
00__ EM1 MBR (Electromagnetic MBR (Electromagnetic
brake interlock) turns off brake interlock) turns off
without the forced stop without the forced stop
deceleration. deceleration.
20__ EM2 MBR (Electromagnetic MBR (Electromagnetic
brake interlock) turns off brake interlock) turns off
after the forced stop after the forced stop
deceleration. deceleration.
01_ _ | Notusing MBR (Electromagnetic
EM2 or EM1 brake interlock) turns off
without the forced stop
deceleration.
21 _ _ | Notusing MBR (Electromagnetic
EM2 or EM1 brake interlock) turns off
after the forced stop
deceleration.

5- 17



5. PARAMETERS

No./ Setting ) Initial * | Network
S Function value

symbol/name | digit [unif] |ECT|EIP
PAO6 Set an electronic gear numerator. 1 (@)
*CMX Set the electronic gear within the following range. Setting out of the range will trigger
Electronic [AL. 37 Parameter error].
gear In the cyclic synchronous mode, setting anything other than 1/1 will trigger [AL. 37
numerator Parameter error].

1 < CMX < 271471

865 CDV

Always set the electronic gear with servo-off state to prevent unexpected operation
due to improper setting.

This parameter corresponds to "Motor revolutions (Index: 6091h, Sub: 1)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 1 to 16777215

Set an electronic gear numerator. 1 @)
Set the electronic gear within the following range. Setting out of the range will trigger
[AL. 37 Parameter error].

1 < CMX < 271471
865 CDV

Always set the electronic gear with servo-off state to prevent unexpected operation
due to improper setting.

This parameter corresponds to "Motor revolutions (Class ID: 64h, Ins ID: 6091h, Attr
ID: 1)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 1 to 16777215

PAQO7 Set an electronic gear denominator. 1 @)
*ChVv Set the electronic gear within the range of [Pr. PAQ6].
Electronic
gear This parameter corresponds to "Shaft revolutions (Index: 6091h, Sub: 2)". When this
denominator parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 1 to 16777215

Set an electronic gear denominator. 1 O
Set the electronic gear within the range of [Pr. PA06].

This parameter corresponds to "Shaft revolutions (Class ID: 64h, Ins ID: 6091h, Attr
ID: 2)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 1 to 16777215
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0 [ 2 gain adjustment
mode 1 (interpolation
mode)

[Pr. PB06 Load to motor inertia ratio/load to
motor mass ratio]

[Pr. PBO8 Position loop gain]

[Pr. PB0O9 Speed loop gain]

[Pr. PB10 Speed integral compensation]

1 | Auto tuning mode 1

[Pr. PB06 Load to motor inertia ratio/load to
motor mass 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. PBO9 Speed loop gain]

[Pr. PB10 Speed integral compensation]

3 | Manual mode

4 | 2 gain adjustment
mode 2

[Pr. PBO8 Position loop gain]
[Pr. PBO9 Speed loop gain]
[Pr. PB10 Speed integral compensation]

No./ Setting ) Initial * | Network
S Function value
symbol/name | digit [unit] |ECT|EIP
PAO8 _ _ _ X | Gain adjustment mode selection 1h OO
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 5.3 for details.
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X_ __ Oh
Table 5.3 Gain adjustment mode selection
Setting Gain adjustment Automatically adjusted parameter
value mode
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No./ Setting . Initial * | Network
symbol/name | digit Function valge EcT|EIP
[unit]
PA09 O|0
RSP Set the auto tuning response. 16
Auto tuning
response
Sveatlt::;g Machine characteristic Sveatlt::;g Machine characteristic
Guideline for Guideline for
Response machine 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 i 49 23 1 85.2
4 6.6 24 95.9
5 10.0 25 108.0
6 11.3 26 121.7
7 12.7 27 1371
8 14.3 28 154.4
9 16.1 29 173.9
10 18.1 30 195.9
11 20.4 31 220.6
12 23.0 32 248.5
13 25.9 33 279.9
14 29.2 34 315.3
15 329 35 355.1
16 37.0 36 400.0
17 41.7 37 446.6
18 ] 47.0 38 . 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. 1600 O | O
INP To change it to the servo motor encoder pulse unit, set [Pr. PC06]. Refer
In-position When [Pr. PC06] is setto"_ _ _ 0" in the profile mode, the unit can be changed 10-3 to
range [degree] or [pulse] with the setting of [Pr. PTO1]. Function
column
Setting range: 0 to 65535 for unit.




5. PARAMETERS

No./ Setting ) Initial | Network
L Function value
symbol/name | digit [unit] |ECT|EIP
PA11 You can limit the torque or thrust generated by the servo motor. 10000 | O
TLP When torque or thrust is output with the analog monitor output, the setting of [Pr. [%]
Forward PA11 Forward rotation torque limit/positive direction thrust limit] or [Pr. PA12
rotation Reverse rotation torque limit/negative direction thrust limit], whichever is larger, will
torque be the maximum output voltage (8 V).
limit/positive Set the parameter on the assumption that the rated torque or continuous thrust is
direction 100.0 [%]. Set the parameter for limiting the torque of the servo motor in the CCW
thrust limit power running or CW regeneration, or for 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.

The polarity of the torque limit can be changed depending on the setting values of
[Pr. PA14 Rotation direction selection/travel direction selection] and [Pr. PC29 POL
reflection selection at torque mode].

This parameter corresponds to "Positive torque limit value (Index: 60EOh)". When
this parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0.0 to 1000.0

You can limit the torque or thrust generated by the servo motor. 1000.0 O
When torque or thrust is output with the analog monitor output, the setting of [Pr. [%]
PA11 Forward rotation torque limit/positive direction thrust limit] or [Pr. PA12
Reverse rotation torque limit/negative direction thrust limit], whichever is larger, will
be the maximum output voltage (8 V).

Set the parameter on the assumption that the rated torque or continuous thrust is
100.0 [%]. Set the parameter for limiting the torque of the servo motor in the CCW
power running or CW regeneration, or for 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.

The polarity of the torque limit can be changed depending on the setting values of
[Pr. PA14 Rotation direction selection/travel direction selection] and [Pr. PC29 POL
reflection selection at torque mode].

This parameter corresponds to "Positive torque limit value (Class ID: 64h, Ins ID:
60EOh, Attr ID: 0)". When this parameter is mapped for the /0O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.

Setting range: 0.0 to 1000.0
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No./ Setting ) Initial | Network
L Function value
symbol/name | digit [unit] |ECT|EIP
PA12 You can limit the torque or thrust generated by the servo motor. 10000 | O
TLN When torque or thrust is output with the analog monitor output, the setting of [Pr. [%]
Reverse PA11 Forward rotation torque limit/positive direction thrust limit] or [Pr. PA12
rotation Reverse rotation torque limit/negative direction thrust limit], whichever is larger, will
torque be the maximum output voltage (8 V).
limit/negative Set the parameter on the assumption that the rated torque or continuous thrust is
direction 100.0 [%]. The parameter is for limiting the torque of the servo motor in the CW
thrust limit power running or CCW regeneration, or for limiting the thrust of the linear servo

motor in the negative direction power running or positive direction regeneration. Set
this parameter to "0.0" to generate no torque or thrust.

The polarity of the torque limit can be changed depending on the setting values of
[Pr. PA14 Rotation direction selection/travel direction selection] and [Pr. PC29 POL
reflection selection at torque mode].

This parameter corresponds to "Negative torque limit value (Index: 60E1)". When
this parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0.0 to 1000.0

You can limit the torque or thrust generated by the servo motor. 1000.0 O
When torque or thrust is output with the analog monitor output, the setting of [Pr. [%]
PA11 Forward rotation torque limit/positive direction thrust limit] or [Pr. PA12
Reverse rotation torque limit/negative direction thrust limit], whichever is larger, will
be the maximum output voltage (8 V).

Set the parameter on the assumption that the rated torque or continuous thrust is
100.0 [%]. The parameter is for limiting the torque of the servo motor in the CW
power running or CCW regeneration, or for limiting the thrust of the linear servo
motor in the negative direction power running or positive direction regeneration. Set
this parameter to "0.0" to generate no torque or thrust.

The polarity of the torque limit can be changed depending on the setting values of
[Pr. PA14 Rotation direction selection/travel direction selection] and [Pr. PC29 POL
reflection selection at torque mode].

This parameter corresponds to "Negative torque limit value (Class ID: 64h, Ins ID:

60E1h, Attr ID: 0)". When this parameter is mapped for the 1/0O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.

Setting range: 0.0 to 1000.0
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- At torque mode

No./ Setting . Initial * | Network
symbol/name | digit Function valge EcT|EIP
[unit]
PA14 Select a rotation direction or travel direction. 0 OO
*POL You can enable or disable the following settings for the torque mode depending on
Rotation the setting value of [Pr. PC29 POL reflection selection at torque mode].
direction - At position mode/velocity mode
selection/
travel direction Servo motor rotation direction/linear servo motor
selection travel direction
Position mode Position mode
Setting Positioning address Positioning address
value increase/ decrease/
Velocity mode Velocity mode
Speed command: Speed command:
Positive Negative
0 CCW. or posﬂwe CW or negative direction
direction
1 CW or negative direction CCW. or Posﬁwe
direction

Setting value Servo motor rotation direction/travel direction
Torque mode Torque mode
[Pr. PA14] [Pr. PC29] Torque command: Torque command:
Positive Negative
0 0___: CCW or positive CW or negative
Enabled direction direction
1__ ¢ CCW or positive CW or negative
Disabled direction direction
1 0___: CW or negative CCW or positive
Enabled direction direction
1__ ¢ CCW or positive CW or negative
Disabled direction direction

The following shows the servo motor rotation directions.

Forward rotation (CCW) P

\{

The positive/negative directions of the linear servo motor are as follows.

Reverse rotation (CW)

Secondary side Negative direction

Negative direction
Secondary side

Positive direction
Primary side

Positive direction

Primary side Secondary side

Jarg

Negative direction Primary side

LM-H3/LM-F series LM-U2 series LM-K2 series

Setting range: 0, 1
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No./ Setting . Initial * | Network
symbol/name | digit Function valge EcT|EIP
[unit]
PA15 Set the encoder output pulses from the servo amplifier by using the number of 4000 | O | O
*ENR output pulses per revolution, dividing ratio, or electronic gear ratio. (after [pulse/
Encoder multiplication by 4) rev]
output pulses Selecting "Dividing ratio setting (_ _ 1 _)" of "Encoder output pulse setting selection"
in [Pr. PC03] will divide the travel distance [pulse] of the linear encoder by the setting
value.
Set a numerator of the electronic gear for the A/B-phase pulse output when selecting
"A-phase/B-phase pulse electronic gear setting (_ _ 3 _)" of "Encoder output pulse
setting selection" in [Pr. PC03].
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 O|0
*ENR2 Set a denominator of the electronic gear when selecting "A-phase/B-phase pulse
Encoder electronic gear setting (_ _ 3 _)" of "Encoder output pulse setting selection" in [Pr.
output pulses 2 PCO3].
Selecting "Dividing ratio setting (_ _ 1 _)" of "Encoder output pulse setting selection"
in [Pr. PCO3] will disable the setting value.
Setting range: 1 to 4194304
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No./ Setting ) Initial | Network
symbol/name | digit Function value
Yy g [unit] ECT| EIP
PA17 When using a linear servo motor, select any linear servo motor with [Pr. PA17] and 0000h | O | O
*MSR [Pr. PA18]. Set this and [Pr. PA18] at a time.
Servo motor Refer to the following table for settings.
series setting
Linear servo motor Linear servo motor Parameter
series (Primary side) [Pr. P,A17] [Pr. P.A18]
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-ASS0O 7101h
LM-H3P7B-48P-ASS0O 7201h
LM-H3P7C-72P-ASS0 7301h
LM-H3P7D-96P-ASS0 7401h
LM-U2PAB-05M-0SS0 A201h
LM-U2PAD-10M-0SS0 A401h
LM-U2PAF-15M-0SS0 A601h
LM-U2PBB-07M-1SS0 B201h
LM-U2 LM-U2PBD-15M-1SS0 00B4h B401h
LM-U2PBF-22M-1SS0 2601h
LM-U2P2B-40M-2SS0 2201h
LM-U2P2C-60M-2SS0 2301h
LM-U2P2D-80M-2SS0 2401h
LM-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) 440zh
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-1SS1 2101h
LM-K2 LM-K2P2C-07M-1SS1 00B8h 2301h
LM-K2P2E-12M-1SS1 2501h
LM-K2P3C-14M-1SS1 3301h
LM-K2P3E-24M-1SS1 3501h
PA18 When using a linear servo motor, select any linear servo motor with [Pr. PA17] and 0000h | O | O
*MTY [Pr. PA18]. Set this and [Pr. PA17] at a time.
Servo motor Refer to the table of [Pr. PA17] for settings.
type setting
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No./ Setting ) Initial * | Network
S Function value
symbol/name | digit [unif] |ECT|EIP
PA19 Select a reference range and writing range of the parameter. 00ABh | O | O
*BLK Refer to table 5.4 for settings.
Parameter
writing inhibit Table 5.4 [Pr. PA19] setting value and reading/writing range
patg | SeMN9 | pa | pg | pc | PD | PE | PF | PL | PT PN
operation
Other than| Reading | O
below Writing O
000Ah Reeélng Only 19
Writing [Only 19
oooBh |oeadingl O L O | O
Writing O O O
Readi
oooch |~eading| O ; ; ;
Writing O O O O
ooorn |Reading| O 0 0 o 0 0
Writing | O 0 0 o 0 0
00AA Rea@ng @) @) @) @) @) @)
Writing ©) ©) ©) @) ©) @)
00ABh [ Reading O O O @) O @) @) O (@)
(initial N
value) |Witng | o | o | o | o | o | o | o | © ©
1008 |oeading| O
Writing [Only 19
Readi
100ch |Reading| O O O O
Writing [Only 19
100Fh Rez?c?mg ©) ©) ©) @) ©) @)
Writing [Only 19
Readi
10AAh eéé'”Q ®) ®) ®) @) ®) @)
Writing [Only 19
10ABh Rea@ng ®) ®) ®) @) ®) @) @) @) ©)
Writing [Only 19
PA20 Alarms may not be avoided with the tough drive function depending on the situations of the power
*TDS supply and load fluctuation.

Tough drive | You can assign MTTR (During tough drive) to pins CN3-9, CN3-13, and CN3-15 with [Pr. PD07] to [Pr.
setting PDO9].

_ _ _x | For manufacturer setting Oh

_ _ X _ | Vibration tough drive selection Oh el Ne)
0: Disabled
1: Enabled

Selecting "1" enables to suppress vibrations by automatically changing the setting
values of [Pr. PB13 Machine resonance suppression filter 1] and [Pr. PB15 Machine
resonance suppression filter 2] in case that the vibration exceeds the value of the
oscillation level set in [Pr. PF23].

The parameter will operate when [Pr. PB13 Machine resonance suppression filter 1]
and [Pr. PB15 Machine resonance suppression filter 2] are enabled.

Refer to section 7.3 for details.

_X_ _ | SEMI-F47 function selection Oh O|0O
0: Disabled
1: Enabled

Selecting "1" enables to avoid triggering [AL. 10 Undervoltage] using the electrical
energy charged in the capacitor in case that an instantaneous power failure occurs
during operation. In [Pr. PF25 SEMI-F47 function - Instantaneous power failure
detection time], set the time until the occurrence of [AL. 10.1 Voltage drop in the
control circuit power].

X For manufacturer setting Oh
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No./ Setting ) Initial - Network
S Function value
symbol/name | digit [unit] |ECT|EIP
PA21 _ _ _x | One-touch tuning function selection 1h OO
*AOP3 0: Disabled
Function 1: Enabled
selection A-3
When this digit is "0", the one-touch tuning will be disabled.
_ _ X _ | For manufacturer setting Oh
X Oh
X___ Oh
PA22 _ _ _x | For manufacturer setting Oh
**PCS __ X _ | Super trace control selection Oh OO0
Position 0: Disabled
control 2: Enabled
comp(?sition _ X _ _ | For manufacturer setting Oh
selection - -
X _ _ _ | Scale measurement function selection Oh OO
0: Disabled
1: Used in absolute position detection system
2: Used in incremental system
The absolute position detection system cannot be used while an incremental type
encoder is used. Enabling absolute position detection system will trigger [AL. 37
Parameter error].
Additionally, the setting is enabled only in the standard control mode. Setting other
than "0" in other operation modes triggers [AL. 37 Parameter error].
The setting of this digit is used by servo amplifier with software version BO or later.
PA23 _ _XxXx [Alarm detail No. setting 00h OO
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 |Oo|O
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 "5
003"
PA24 _ _ _ X | Vibration suppression mode selection Oh O|0O
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
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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PA25 Set a permissible value of overshoot amount for one-touch tuning as a percentage of 0 O|l0O
OTHOV the in-position range. [%]
One-touch Note that setting "0" will be 50%.
tuning -
Overshoot Setting range: 0 to 100
permissible
level
PA26 _ _ _Xx | Torque limit function selection at instantaneous power failure Oh O|0O
*AOP5 0: Disabled
Function 1: Enabled
selection A-5 When an instantaneous power failure occurs during operation, you can save electric
energy charged in the capacitor in the servo amplifier by limiting torque at
acceleration. You can also delay the time until [AL. 10.2 Voltage drop in the main
circuit power] occurs with instantaneous power failure tough drive function. Doing
this will enable you to set a longer time in [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time].
The torque limit function at instantaneous power failure is enabled when "SEMI-F47
function selection" in [Pr. PA20] is "Enabled (_ 1 _ _)".
_ _ X _ | For manufacturer setting Oh
X _ Oh
X_ Oh
5.2.2 Gainffilter setting parameters ([Pr. PB_ _])
No./ Setting . Initial | Network
symbol/name | digit Function valge ecT|EP
[unit]
PBO1 _ _ _ x | Filter tuning mode selection Oh OO
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
2: Manual setting
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X__ Oh
PB02 x | Vibration suppression control 1 tuning mode selection Oh OO
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
(gdvapced _ _ X _ | Vibration suppression control 2 tuning mode selection Oh OO
vibration . Select the tuning mode of the vibration suppression control 2. To enable the digit,
suppression e . e e "
control Il) set "Vibration supprgsswn mode selef:tlon 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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No./ Setting ) Initial | Network
symbol/name | digit Function valge ecT| EIP
[unit]
PB04 Set the feed forward gain. 0 OO
FFC When the setting is 100%, the droop pulses during operation at constant speed will [%]
Feed forward be almost 0. 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 for the acceleration time constant to
the rated speed.

Setting range: 0 to 100

PB06 Set a load to motor inertia ratio or load to motor mass ratio. 700 (O | O
GD2 Setting a value considerably different from the actual load moment of inertia or load [times]

Load to motor mass may cause an unexpected operation such as an overshoot.

inertia The setting of this parameter will be automatic or manual depending on the setting of

ratio/load to [Pr. PAO8]. Refer to the following table for details. When the parameter is set to

motor mass automatic, the value will vary between 0.00 and 100.00.

ratio

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 to the target position. 150 |O 10O
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 The setting of this parameter will be automatic or manual depending on the setting of

[Pr. PAO8]. Refer to the following table for details.

Setting range: 1.0 to 2000.0

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)

PB08 Set the gain of the position loop. 37.0 |O|0O
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 this parameter will be automatic or manual depending on the setting of
[Pr. PAO8]. 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




5. PARAMETERS

No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PB09 Set the gain of the speed loop. 823 OO
VG2 Set this parameter when vibration occurs on machines of low rigidity or with 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 this parameter will be automatic or manual depending on the setting of
[Pr. PAO8]. Refer to the table of [Pr. PB08] for details.

Setting range: 20 to 65535

PB10 Set the integral time constant of the speed loop. 337 |O|0O
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 this parameter will be automatic or manual depending on the setting of

compensation [Pr. PAO8]. 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 parameter at all times, select "Continuous PID control enabled (_ _ 3

Speed _)" of "PI-PID switching control selection" in [Pr. PB24].

differential To enable it, turn on PC (Proportional control) or PID switching signal (C_PC) from

compensation controller.

Setting range: 0 to 1000

PB12 Set a percentage of viscous friction torque against the servo motor rated value or 0 OO
OVA thrust against the linear servo motor rated value. [%]
Overshoot When the response level is low or when the torque/thrust is limited, the efficiency of
amount the parameter may be lower.
compensation
Setting range: 0 to 100
PB13 Set the notch frequency of the machine resonance suppression filter 1. 4500 (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
PB14 Set forms of the machine resonance suppression filter 1.
NHQ1 When "Filter tuning mode selection" is set to "Automatic setting (_ _ _ 1)"in [Pr. PB01], this parameter
Notch shape | will be adjusted automatically by adaptive tuning.
selection 1 When "Filter tuning mode selection" is set to "Manual setting (_ _ _ 2)" in [Pr. PBO1], the setting value
will be enabled.
_ _ _ X | For manufacturer setting Oh
_ _ X _ | Notch depth selection Oh el Ne)
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X_ _ | Notch width selection Oh O|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 (O | O
NH2 To enable the setting value, select "Enabled (_ __ 1)" of "Machine resonance [Hz]
Machine suppression filter 2 selection" in [Pr. PB16].
resonance
suppression Setting range: 10 to 4500
filter 2
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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PB16 Set forms of the machine resonance suppression filter 2.
NHQ2 _ _ _x | Machine resonance suppression filter 2 selection Oh OO
Notch shape 0: Disabled
selection 2 1: Enabled
_ _ X _ | Notch depth selection Oh O|0O
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X_ _ | Notch width selection Oh O|0O
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB17 Set the shaft resonance suppression filter.
NHF Use this to suppress a low-frequency machine vibration.
Shaft When you select "Automatic setting (_ _ _ 0)" of "Shaft resonance suppression filter selection" in [Pr.
resonance PB23], the value will be calculated automatically from the servo motor you use and load to motor inertia
suppression | ratio. It will not be automatically calculated for the linear servo motor. When "Manual setting (_ _ _ 1)"is
filter selected, the setting written to the parameter is used as it is.
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 set to "Enabled (
shaft resonance suppression filter is not available.

When "Shaft resonance suppression filter selection" is set to "Disabled (_ _ _ 2)" in [Pr. PB23], the
performance may be reduced.

1)" in [Pr. PB49], the

_ _xx | Shaft resonance suppression filter setting frequency selection 00h el Ne)
Refer to table 5.5 for settings.
Set the value closest to the frequency you need.

X Notch depth selection Oh O|0O
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

S\;:Itl';;g Frequency [HZ] Svitltl';;g Frequency [HZz]
__0o0 Disabled __10 562
__01 Disabled __11 529
__02 4500 __12 500
__03 3000 __13 473
__04 2250 __14 450
__05 1800 __15 428
__06 1500 __16 409
__07 1285 __17 391
__08 1125 __18 375
__09 1000 __19 360
__0OA 900 __1A 346
__0B 818 __1B 333
__o0cC 750 __1¢C 321
__0D 692 __1D 310
__0OE 642 __1E 300
__OF 600 __1F 290
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No./ Setting ) Initial | Network
symbol/name | digit Function valge ecTleP
[unit]
PB18 Set the low-pass filter. 3141 O | O
LPF The following shows a relation of a required parameter to this parameter. [rad/s]
Low-pass
filter setting Setting range: 100 to 18000
[Pr. PB23] [Pr. PB18]
_ 0 _ (Initial value) [ Automatic setting
_1_ Setting value
enabled
2 Setting value
disabled
PB19 Set the vibration frequency for vibration suppression control 1 to suppress low- 1000 |O | 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 as
Vibration it is. Refer to section 7.1.5 for details.
frequency
Setting range: 0.1 to 300.0
PB20 Set the resonance frequency for vibration suppression control 1 to suppress low- 1000 |O| 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 as
Resonance it is. Refer to section 7.1.5 for details.
frequency
Setting range: 0.1 to 300.0
PB21 Set a damping of the vibration frequency for vibration suppression control 1 to 000 |[O|O
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 as
Vibration it is. 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 000 (O[O
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 as
Resonance it is. 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 o0
VFBF Select the shaft resonance suppression filter.
Low-pass 0: Automatic setting
filter selection 1: Manual setting
2: Disabled
When you select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 4
selection" in [Pr. PB49], the shaft resonance suppression filter is not available.
_ _ X _ | Low-pass filter selection Oh 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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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PB24 _ _ _x | Slight vibration suppression control selection Oh O|l0O
*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 selection cannot be used in the velocity mode.
_ _ X _ | PI-PID switching control selection Oh OO
0: PI control enabled
(Switching is enabled by PID switching signal from controller (C_PC) and Input
device PC (Proportional control).)
3: Continuous PID control enabled
If the servo motor at a stop is rotated even one pulse due to any external factor, it
generates torque to compensate for a position shift. When the servo motor shaft is to
be locked mechanically after positioning completion (stop), enabling PID control and
completing positioning simultaneously will suppress the unnecessary torque
generated to compensate for a position shift.
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
PB25 _ _ _ X | Model adaptive control selection Oh O|0O
*BOP1 0: Enabled (model adaptive control)
Function 2: Disabled (PID control)
selection B-1 Refer to section 7.5 for details.
_ _ X _ | For manufacturer setting Oh
X _ Oh
X_ __ Oh
PB26 Select a gain switching condition.
*CDP Set conditions to enable the gain switching values set in [Pr. PB29] to [Pr. PB36] and [Pr. PB56] to [Pr.
Gain PB60].
switching _ __ x | Gain switching selection Oh OO0
function 0: Disabled

1: Switching is enabled by control command from controller (C_CDP) and Input
device CDP (Gain switching).

2: Command frequency

3: Droop pulses

4: Servo motor speed

X Gain switching condition selection Oh OO
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 OO
0: Switching time constant enabled
1: Switching time constant disabled
2: Return time constant disabled
Refer to section 7.2.4 for details.

X _ _ _ | For manufacturer setting Oh
PB27 This is used to set the value of gain switching (command frequency, droop pulses, 10 OO
CDL and 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 65535

PB28 Set the time constant at which the gains will change in response to the conditions 1 OO
CDT set in [Pr. PB26] and [Pr. PB27]. [ms]

Gain

switching Setting range: 0 to 100

time constant
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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PB29 Set a load to motor inertia ratio/load to motor mass ratio for when gain switching is 700 (O | O
GD2B enabled. [times]
Load to motor This parameter is enabled only when "Gain adjustment mode selection” is set to
inertia "Manual mode (_ _ _ 3)"in [Pr. PAO8].
ratio/load to
motor mass Setting range: 0.00 to 300.00
ratio after gain
switching
PB30 Set the position loop gain for when the gain switching is enabled. 0.0 el Ne)
PG2B When a value less than 1.0 rad/s is set, the value will be the same as that of [Pr. [rad/s]
Position loop PBO08].
gain after This parameter is enabled only when "Gain adjustment mode selection” is set to
gain "Manual mode (_ _ _ 3)"in [Pr. PAO8].
switching
Setting range: 0.0 to 2000.0
PB31 Set the speed loop gain for when the gain switching is enabled. 0 el Ne)
VG2B When a value less than 20 rad/s is set, the value will be the same as that of [Pr. [rad/s]
Speed loop PB09].
gain after This parameter is enabled only when "Gain adjustment mode selection” is set to
gain "Manual mode (_ _ _ 3)"in [Pr. PAO8].
switching
Setting range: 0 to 65535
PB32 Set the speed integral compensation for when the gain switching is enabled. 0.0 o0
VICB When a value less than 0.1 ms is set, the value will be the same as that of [Pr. [ms]
Speed PB10].
integral This parameter is enabled only when "Gain adjustment mode selection” is set to
compensation "Manual mode (_ _ _ 3)"in [Pr. PAO8].
after gain
switching Setting range: 0.0 to 5000.0
PB33 Set the vibration frequency for vibration suppression control 1 for when the gain 0.0 el Ne)
VRF11B switching is enabled. [Hz]
Vibration When a value less than 0.1 Hz is set, the value will be the same as that of [Pr.
suppression PB19].
control 1 - This parameter will be enabled only when the following conditions are fulfilled.
Vibration - "Gain adjustment mode selection" is set to "Manual mode (_ _ _ 3)" in [Pr. PAOS8].
frequency - "Vibration suppression control 1 tuning mode selection" is set to "Manual setting
after gain (___2)"in[Pr. PB02].
switching - "Gain switching selection” is set to "Switching is enabled by control command
from controller (C_CDP) and Input device CDP (Gain switching). (__ _ 1)"in [Pr.
PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.0 to 300.0
PB34 Set the resonance frequency for vibration suppression control 1 for when the gain 0.0 o0
VRF12B switching is enabled. [Hz]
Vibration When a value less than 0.1 Hz is set, the value will be the same as that of [Pr.
suppression PB20].
control 1 - This parameter will be enabled only when the following conditions are fulfilled.
Resonance - "Gain adjustment mode selection” is set to "Manual mode (_ _ _ 3)"in [Pr. PA08].
frequency - "Vibration suppression control 1 tuning mode selection" is set to "Manual setting
after gain (___2)"in[Pr. PB02].
switching - "Gain switching selection" is set to "Switching is enabled by control command from
controller (C_CDP) and Input device CDP (Gain switching). (_ _ _ 1)"in [Pr. PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.0 to 300.0
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motor stops.

Setting range: 0.00 to 0.30

No./ Setting ) Initial | Network
S Function value
symbol/name | digit [unit] |ECT|EIP
PB35 Set a damping of the vibration frequency for vibration suppression control 1 when 000 (O[O
VRF13B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection” is set to "Manual mode (_ _ _ 3)"in [Pr. PA08].
control 1 - - "Vibration suppression control 1 tuning mode selection" is set to "Manual setting
Vibration (___2)"in[Pr. PBO2].
frequency - "Gain switching selection" is set to "Switching is enabled by control command from
damping after controller (C_CDP) and Input device CDP (Gain switching). (_ _ _ 1)"in [Pr. PB26].
gain Switching during driving may cause a shock. Be sure to switch them after the servo
switching motor stops.
Setting range: 0.00 to 0.30

PB36 Set a damping of the resonance frequency for vibration suppression control 1 when 000 |O|O
VRF14B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection” is set to "Manual mode (_ _ _ 3)" in [Pr. PA08].
control 1 - - "Vibration suppression control 1 tuning mode selection" is set to "Manual setting
Resonance (__2)"in[Pr. PBO2].
frequency - "Gain switching selection" is set to "Switching is enabled by control command from
damping after controller (C_CDP) and Input device CDP (Gain switching). (___ 1)"in [Pr. PB28].
gain Switching during driving may cause a shock. Be sure to switch them after the servo
switching
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No./ Se.tti.n 9 Function \I/naIItlIJa:eI Network
symbol/name | digit [unit] |ECT|EIP
PB45 Set the command notch filter.

CNHF _ _xx | Command notch filter setting frequency selection ooh (OO

Command Refer to table 5.6 for the relation of setting values to frequency.

notch filter _ X _ _ | Notch depth selection Oh OO0

Refer to table 5.7 for details.
X _ _ _ | For manufacturer setting Oh
Table 5.6 Command notch filter setting frequency selection
sztlt:‘rég Frequency [HZ] S\:Ztltlljr;g Frequency [Hz] S\/‘Ztltl:lg Frequency [Hz]
__0o 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
__086 375 __26 51 __46 12.8
__07 321 __27 48 __47 12.2
__08 281 __28 46 __48 1.7
__09 250 __29 45 __49 11.3
__OA 225 __2A 43 __4A 10.8
__o0B 204 __2B 41 __4B 10.4
__o0cC 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 74
__14 112 __34 28.1 __54 7.0
__15 107 __35 26.8 __55 6.7
__186 102 __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 22,5 __59 5.6
__1A 86 __3A 21.6 __5A 5.4
__1B 83 __3B 20.8 __5B 5.2
__1¢C 80 __3¢C 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 __b5F 45
Table 5.7 Notch depth selection

Svjt::;g Depth [dB] sztltl'gg 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__ -25
_5__ -10.1 _D__ -1.8
_6__ -8.5 _E__ -1.2
_T7__ -7.2 _F__ -0.6
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No./ Setting . Initial | Network
symbol/name | digit Function valge EcT| EIP
[unit]
PB46 Set the notch frequency of the machine resonance suppression filter 3. 4500 (O | O
NH3 To enable the setting value, set "Machine resonance suppression filter 3 selection” [Hz]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB47].
resonance
suppression Setting range: 10 to 4500
filter 3
PB47 Set forms of the machine resonance suppression filter 3.
NHQ3 _ _ _x | Machine resonance suppression filter 3 selection Oh OO
Notch shape 0: Disabled
selection 3 1: Enabled
_ _X_ | Notch depth selection Oh O|0O
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh O|0O
O: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 (O | O
NH4 To enable the setting value, set "Machine resonance suppression filter 4 selection” [Hz]
Machine to "Enabled (_ __ 1)"in [Pr. PB49].
resonance
suppression Setting range: 10 to 4500
filter 4
PB49 Set forms of the machine resonance suppression filter 4.
NHQ4 __ _x | Machine resonance suppression filter 4 selection Oh O|0O
Notch shape 0: Disabled
selection 4 1: Enabled
When "Enabled" is set, [Pr. PB17 Shaft resonance suppression filter] is not
available.
_ _ X _ | Notch depth selection Oh O|0O
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh O|0O
O:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB50 Set the notch frequency of the machine resonance suppression filter 5. 4500 (O | O
NH5 To enable the setting value, set "Machine resonance suppression filter 5 selection” [Hz]
Machine to "Enabled (_ __ 1)"in [Pr. PB51].
resonance
suppression Setting range: 10 to 4500
filter 5




5. PARAMETERS

No./ Setting ) Initial - Network
symbol/name | digit Function Vall{e ecT| EIP
[unit]
PB51 Set forms of the machine resonance suppression filter 5.
NHQ5 When "Robust filter selection" is set to "Enabled (_ _ _ 1)" in [Pr. PE41], the machine resonance
Notch shape | suppression filter 5 is not available.
selection 5 _ x| Machine resonance suppression filter 5 selection Oh olo
0: Disabled
1: Enabled
_ _ X _ | Notch depth selection Oh OO
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh OO
O: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 | 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 as
Vibration it is.
frequency To enable the setting value, set "Vibration suppression mode selection” to "3 inertia
mode (_ _ _ 1)"in [Pr. PA24].
Setting range: 0.1 to 300.0
PB53 Set the resonance frequency for vibration suppression control 2 to suppress low- 1000 |O| 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 as
Resonance it is.
frequency To enable the setting value, set "Vibration suppression mode selection” to "3 inertia
mode (_ _ _ 1)"in [Pr. PA24].
Setting range: 0.1 to 300.0
PB54 Set a damping of the vibration frequency for vibration suppression control 2 to 000 |O|O
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 as
Vibration it is.
frequency To enable the setting value, set "Vibration suppression mode selection” to "3 inertia
damping mode (_ _ _ 1)"in [Pr. PA24].
Setting range: 0.00 to 0.30
PB55 Set a damping of the resonance frequency for vibration suppression control 2 to 000 (OO
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 as
Resonance it is.
frequency To enable the setting value, set "Vibration suppression mode selection” to "3 inertia
damping mode (_ _ _ 1)"in [Pr. PA24].
Setting range: 0.00 to 0.30
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No./ Setting ) Initial - Network
symbol/name | digit Function Vall{e ecT| EIP
[unit]
PB56 Set the vibration frequency for vibration suppression control 2 for when the gain 0.0 O|l0O
VRF21B switching is enabled. [Hz]
Vibration When a value less than 0.1 Hz is set, the value will be the same as that of [Pr.
suppression PB52].
control 2 - This parameter will be enabled only when the following conditions are fulfilled.
Vibration - "Gain adjustment mode selection" is set to "Manual mode (__ _ 3)"in [Pr. PA08].
frequency - "Vibration suppression mode selection" is set to "3 inertia mode (_ _ _ 1)"in [Pr.
after gain PA24].
switching - "Vibration suppression control 2 tuning mode selection" is set to "Manual setting
(_2_)"in[Pr. PBO2].
- "Gain switching selection" is set to "Switching is enabled by control command from
controller (C_CDP) and Input device CDP (Gain switching). (__ _ 1)"in [Pr. PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.0 to 300.0
PB57 Set the resonance frequency for vibration suppression control 2 for when the gain 0.0 OO
VRF22B switching is enabled. [Hz]
Vibration When a value less than 0.1 Hz is set, the value will be the same as that of [Pr.
suppression PB53].
control 2 - This parameter will be enabled only when the following conditions are fulfilled.
Resonance » "Gain adjustment mode selection" is set to "Manual mode (_ _ _ 3)"in [Pr. PA08].
frequency = "Vibration suppression mode selection" is set to "3 inertia mode (_ _ _ 1)"in [Pr.
after gain PA24].
switching - "Vibration suppression control 2 tuning mode selection" is set to "Manual setting
(_2_)"in[Pr. PBO2].
- "Gain switching selection" is set to "Switching is enabled by control command from
controller (C_CDP) and Input device CDP (Gain switching). (__ _ 1)"in [Pr. PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.0 to 300.0
PB58 Set a damping of the vibration frequency for vibration suppression control 2 when 000 (O[O
VRF23B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression + "Gain adjustment mode selection" is set to "Manual mode (_ _ _ 3)"in [Pr. PAO8].
control 2 - - "Vibration suppression mode selection" is set to "3 inertia mode (_ _ _ 1)"in [Pr.
Vibration PA24].
frequency = "Vibration suppression control 2 tuning mode selection" is set to "Manual setting
damping after (__2_)"in[Pr. PBO2].
gain - "Gain switching selection" is set to "Switching is enabled by control command from
switching controller (C_CDP) and Input device CDP (Gain switching). (___ 1)" in [Pr. PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.00 to 0.30
PB59 Set a damping of the resonance frequency for vibration suppression control 2 when 000 |O|O
VRF24B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" is set to "Manual mode (_ _ _ 3)"in [Pr. PAO8].
control 2 - - "Vibration suppression mode selection" is set to "3 inertia mode (_ _ _ 1)"in [Pr.
Resonance PA24].
frequency - "Vibration suppression control 2 tuning mode selection" is set to "Manual setting
damping after (_2_)"in[Pr. PBO2].
gain - "Gain switching selection" is set to "Switching is enabled by control command from
switching controller (C_CDP) and Input device CDP (Gain switching). (__ _ 1)"in [Pr. PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.00 to 0.30
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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PB60 Set the model loop gain for when the gain switching is enabled. 0.0 O|l0O
PG1B When a value less than 1.0 rad/s is set, the value will be the same as that of [Pr. [rad/s]
Model loop PBO7].
gain after This parameter will be enabled only when the following conditions are fulfilled.
gain + "Gain adjustment mode selection" is set to "Manual mode (_ _ _ 3)"in [Pr. PAO8].
switching + "Gain switching selection" is set to "Switching is enabled by control command from
controller (C_CDP) and Input device CDP (Gain switching). (_ _ _ 1)"in [Pr. PB26].
Switching during driving may cause a shock. Be sure to switch them after the servo
motor stops.
Setting range: 0.0 to 2000.0
5.2.3 Extension setting parameters ([Pr. PC_ _])
No./ Setting . Initial - Network
symbol/name | digit Function valge EcT|EIP
[unit]
PCO1 Set an error excessive alarm level. 0 OO
ERZ The setting unit can be changed with "Error excessive alarm/error excessive warning | [revl/
Error level unit selection” in [Pr. PC08]. [mm]
excessive Set this per rev. for rotary servo motors and direct drive motors. When "0" is set, 3
alarm level rev will be applied. Setting over 200 rev will be clamped to 200 rev. Set this per mm
for linear servo motors. Setting "0" will be 100 mm.
Setting range: 0 to 1000
PCO02 Set the delay time from when MBR (Electromagnetic brake interlock) turns off till 0 OoO|O
MBR when the base drive circuit is shut-off. [ms]
Electromagne
tic brake Setting range: 0 to 1000
sequence
output
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No./ Setting i Initial | Network
symbol/name | digit Function Vall{e ecT| EIP
[unit]
PCO03 _ _ _x | Encoder output pulse phase selection Oh O|l0O
*ENRS Select an encoder pulse direction.
Encoder 0: Increasing A-phase 90° in CCW or positive direction
output pulse 1: Increasing A-phase 90° in CW or negative direction
selection
Setting Servo motor rotation direction/linear servo motor
value travel direction
CCW or positive direction | CW or negative direction
0 A-phaseflflflA-phaseflflfl
B-phase{ f l f 1 f B-phasef 1 f 1 f 1
1 A-phasef}flflA-phaseflf}fl
B-phasef ¥ ¥ ¢ f { |Bphasey f ¢ f ¢ §
__x_ | Encoder output pulse setting selection Oh OO0
0: Output pulse setting
When"_ 10 _"is set to this parameter, [AL. 37 Parameter error] will occur.
1: Division ratio setting
The setting of [Pr. PA16 Encoder output pulses 2] will be disabled.
3: A-phase/B-phase pulse electronic gear setting
4: A/B-phase pulse through output setting
The settings of [Pr. PA15 Encoder output pulses] and [Pr. PA16 Encoder output
pulses 2] will be disabled.
"Encoder output pulse phase selection (_ _ _ x)" will be disabled.
The setting will be enabled only when A/B/Z-phase differential output linear
encoder is used. When another encoder is connected, [AL. 37 Parameter error]
will occur.
Setting "Standard control mode (_ _ 0 _)" in [Pr. PAO01] will trigger [AL. 37
Parameter error].
For linear servo motors, selecting "0" will output as division ratio setting because the
output pulse setting is not available.
_x___ | Selection of the encoders for encoder output pulse Oh OO0
Select an encoder used for the encoder output pulses which the servo amplifier
outputs.
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
PC04 _ _ _x | For manufacturer setting Oh
*COP1 X Oh
Function X Oh
selection C-1 [ ™ TEcoder cable communication method selection oh (oo
Select how to execute 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".
If the setting is incorrect, [AL. 16 Encoder initial communication error 1] or [AL. 20
Encoder normal communication error 1] occurs.
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No./ Setting ) Initial * | Network
symbol/name | digit Function Vall{e ecT| EIP
[unit]
PCO05 _ _ _ X | Motor-less operation selection Oh O|l0O
*COP2 Set the motor-less operation. The motor-less operation cannot be used in the fully
Function closed loop control mode, linear servo motor control mode, or DD motor control
selection C-2 mode.
0: Disabled
1: Enabled
__ x_ | For manufacturer setting Oh
X Oh
X_ __ Oh
PCO06 _ _ _x | In-position range unit selection Oh OO
*COP3 Select a unit of in-position range.
Function 0: Command input pulse unit
selection C-3 1: Servo motor encoder pulse unit
_ _ x_ | For manufacturer setting Oh
X Oh
X _ _ _ | Error excessive alarm/error excessive warning level unit selection Oh OO
Select units for error excessive alarm level setting with [Pr. PC01] and for error
excessive warning level setting with [Pr. PC38].
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
pPCO7 Set an output range of ZSP (Zero speed detection). 50 OO
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
PCO08 Set an overspeed alarm detection level. 0 el Ne)
OoSsL When you set a value more than "servo motor maximum speed x 120%", the set [r/min)/
Overspeed value will be clamped. [mm/s]
alarm When you set "0", the value of "servo motor maximum speed x 120%" will be set.
detection
level Setting range: 0 to 20000
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No./ Setting Initial | Network

Function value

symbol/name | digit [unit] |ECT|EIP

PC09 x X | Analog monitor 1 output selection 00h Ool|lo
MOD1 Select a signal to output to MO1 (Analog monitor 1). Refer to app. 8 (3) for detection
Analog point of output selection.

monitor 1 Refer to table 5.8 for settings.

output X For manufacturer setting Oh

X Oh

Table 5.8 Analog monitor setting value

Operation
mode (Note 1)

Setting

Item
value

Full.
Lin
DD

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

01 | Torque or thrust
(+8 V/max. torque or max. thrust) (Note 3)

0 2 | 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 | Speed command (8 V/max. speed)

_ 06 [ Servo motor-side droop pulses (+10 V/100 pulses)
(Note 2)

07 | Servo motor-side droop pulses (10 V/1000 pulses)
(Note 2)

0 8 | Servo motor-side droop pulses (10 V/10000 pulses)
(Note 2)

09 | Servo motor-side droop pulses (10 V/100000 pulses)
(Note 2)

0 D | Bus voltage (200 V class and 100 V class: +8 V/400 V,
400 V class: +8 V/800 V)

__O0E | 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 (x10 V/10000 pulses) (Note 2)
__ 13 | Load-side droop pulses (+10 /100000 pulses) (Note 2)
_ 14 | Load-side droop pulses (10 V/1 Mpulses) (Note 2)
_ 15 | Servo motor-side/load-side position deviation
(10 /100000 pulses)
16 | Servo motor-side/load-side speed deviation
(£8 V/max. speed)
17 | Internal temperature of encoder (+10 V/£128 °C) @]

Ol O] O] O O] 0O|0|0] O] O O] OfStandard

Ol O] O|0O|O|O[O[O|O] O] Of O] O] O[0|0] O] Of O] O
Ol Of O] O O] O|0|0] Of O] O O
Ol O O] O O] O|oJo] Of O] O O

O

Note 1. Items with O are available for each operation mode.

Standard: Standard (semi closed loop system) use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor
Lin.: Linear servo motor use
DD: Direct drive (DD) motor use

2. Encoder pulse unit

3. The value in [Pr. PA11] or [Pr. PA12] whichever is higher is applied for the maximum
torque or maximum thrust.
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No./ Setting . Initial - Network
symbol/name | digit Function valge ecT|ep
[unit]
PC10 _ _xXx [ Analog monitor 2 output selection 01h Ool|lo
MOD2 Select a signal to output to MO2 (Analog monitor 2). Refer to app. 8 (3) for detection
Analog point of output selection.
monitor 2 Refer to [Pr. PC09] for settings.
output _X__ | For manufacturer setting Oh
X_ __ Oh
PC11 Set the offset voltage of MO1 (Analog monitor 1). 0 ol Ke)
MO1 [mV]
Analog
monitor 1
offset Setting range: -999 to 999
PC12 Set the offset voltage of MO2 (Analog monitor 2). 0 O|0O
MO2 [mV]
Analog
monitor 2
offset Setting range: -999 to 999
PC17 _ _ _x | For manufacturer setting Oh
**COP4 __ X _ | Linear scale multipoint Z-phase input function selection Oh ol ke
Function When two or more reference marks exist during the full stroke of the linear encoder,
selection C-4 set "1".
0: Disabled
1: Enabled
_ X _ _ | For manufacturer setting Oh
X_ Oh
PC18 _ _ _x | For manufacturer setting Oh
*COP5 X 1h
Function X Oh
selection C-5 [, [ AL_ E9 Main circuit off warning] selection oh (oo
Select an occurring condition of [AL. E9 Main circuit off warning].
0: Detection with ready-on and servo-on command
1: Detection with servo-on command
PC19 _ _ _x | [AL. 99 Stroke limit warning] selection Oh OO
*COP6 Enable or disable [AL. 99 Stroke limit warning].
Function 0: Enabled
selection C-6 1: Disabled
When "Disabled" is selected, [AL. 99 Stroke limit warning] will not occur while LSP
(Forward rotation stroke end) or LSN (Reverse rotation stroke end) is off, but the
operation will be stopped with the stroke limit.
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X__ Oh
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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT| EIP
[unit]
PC20 _ _ _x | [AL. 10 Undervoltage] detection method selection Oh OO
*COP7 Set this parameter when [AL. 10 undervoltage] occurs due to distorted power supply
Function voltage waveform while using FR-RC-(H) or FR-CV-(H).
selection C-7 0: [AL. 10] not occurrence
1: [AL. 10] occurrence
_ _ X _ | For manufacturer setting Oh
_ X _ _ | Undervoltage alarm selection Oh O|0O
Select the alarm and warning that occurs when the bus voltage drops to the
undervoltage alarm level.
0: [AL. 10] regardless of servo motor speed
1: [AL. E9] at servo motor speed 50 r/min (50 mm/s) or less, [AL. 10] at over 50 r/min
(50 mm/s)
X _ _ _ | For manufacturer setting Oh
PC21 _ _ _x | Alarm history clear selection Oh OO
*BPS This parameter is used to 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. After
the alarm history is cleared, the setting is automatically disabled.
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X__ Oh




5. PARAMETERS

"0" will apply 100 ms.

Dynamic brake
Rated speed - R y Forced stop deceleration %deceleration

Servo motor speed AN N i

RS |

RS |

RN |

N 1

~ |

(Oor{{m};‘) . [Pr.PC24] R

[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 the servo motor will be longer than the set time constant.

- [AL. 50 Overload 1] or [AL. 51 Overload 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.

This parameter corresponds to "Quick stop deceleration (Class ID: 64h, Ins ID:
6085h, Attr ID: 0)". When this parameter is mapped for the I/O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.

Setting range: 0 to 20000

No./ Setting . Initial - Network
- Function value
symbol/name | digit [unit] |ECT|EIP
PC24 Set a deceleration time constant for the forced stop deceleration function. 100 e}
RSBR Set the time taken from the rated speed to 0 r/min or 0 mm/s in units of ms. Setting [ms]
Forced stop "0" will apply 100 ms.
deceleration
time constant Dynamic brake
Rated speed . B Forced stop deceleration __deceleration
Servo motor speed — - :
~ |
S< |
RN |
AN |
RN |
RS |
RS |
RS |
S |
N
0 r/mi -
(0 mmis) | [Pr.PC24] |
[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 the servo motor will be longer than the set time constant.
- [AL. 50 Overload 1] or [AL. 51 Overload 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.
This parameter corresponds to "Quick stop deceleration (Index: 6085h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
Setting range: 0 to 20000
Set a deceleration time constant for the forced stop deceleration function. 100 O
Set the time taken from the rated speed to 0 r/min or 0 mm/s in units of ms. Setting [ms]
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No./ Setting ) Initial * | Network
symbol/name | digit Function valge ecT| EIP
[unit]
PC26 _ _ _x | For manufacturer setting Oh
**COP8 X Oh
Function X Oh
selection C-8 X _ _ _ | Load-side encoder cable communication method selection Oh OO
Select an encoder cable to be connected to the CN2L connector.
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].
PC27 _ _ _x | Encoder pulse count polarity selection Oh OO
**COP9 Select a polarity of the linear encoder or load-side encoder.
Function 0: Encoder pulse increasing direction in the servo motor CCW or positive direction
selection C-9 1: Encoder pulse decreasing direction in the servo motor CCW or positive direction
_ _ X _ | For manufacturer setting Oh
_ X _ _ | Selection of A/B/Z-phase input interface encoder Z-phase connection judgement Oh OO
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.
Setting Detectlon .of Alarm status
value disconnection
Standard
. scale
Z-phase-side non- mea(surement Full. Lin.
signal .
function
enabled)
[AL. 71.6] [AL. 71.6] [AL. 20.6]
0 Enabled (Z-phase) (Z-phase) (Z-phase)
1 Disabled
X For manufacturer setting Oh
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Select whether to enable or disable [Pr. PA14 Rotation direction selection/travel
direction selection] in the torque mode. When this parameter is enabled, the
polarities of "Target torque (Class ID: 64h, Ins ID: 6071h)", "Torque demand (Class
ID: 64h, Ins ID: 6074h)", "Positive torque limit value (Class ID: 64h, Ins ID: 60EOh)",
"Negative torque limit value (Class ID: 64h, Ins ID: 60E1h)", and "Torque actual
value (Class ID: 64h, Ins ID: 6077h)" will be changed with the setting of [Pr. PA14].

0: Enabled

1: Disabled
Setting value Servo motor rotation direction/travel direction
Torque mode Torque mode
[Pr. PA14] [Pr. PC29] Torque command: Torque command:
Positive Negative
0 0o__ : CCW or positive CW or negative
Enabled direction direction
1__ CCW or positive CW or negative
Disabled direction direction
1 0___: CW or negative CCW or positive
Enabled direction direction
1__ CCW or positive CW or negative
Disabled direction direction

This digit can be set with a servo amplifier with software version BO or later.

No./ Setting ) Initial - | Network
L Function value
symbol/name | digit [unit] |ECT|EIP
PC29 _ _ _x | For manufacturer setting Oh
*COPB X Oh
Function X Oh
selection C-B [, pOL reflection selection at torque mode th |oO
Select whether to enable or disable [Pr. PA14 Rotation direction selection/travel
direction selection] in the torque mode. When this parameter is enabled, the
polarities of "Target torque (Index: 6071h)", "Torque demand (Index: 6074h)",
"Positive torque limit value (Index: 60EQOh)", "Negative torque limit value (Index:
60E1h)", and "Torque actual value (Index: 6077h)" will be changed with the setting of
[Pr. PA14].
0: Enabled
1: Disabled
Setting value Servo motor rotation direction/travel direction
Torque mode Torque mode
[Pr. PA14] [Pr. PC29] Torque command: Torque command:
Positive Negative
0 o__ CCW or positive CW or negative
Enabled direction direction
1__ ¢ CCW or positive CW or negative
Disabled direction direction
1 o__ CW or negative CCW or positive
Enabled direction direction
1__ ¢ CCW or positive CW or negative
Disabled direction direction
This digit can be set with a servo amplifier with software version BO or later.
POL reflection selection at torque mode 1h O
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No./
symbol/name

Setting
digit

Function

Initial
value
[unit]

Network

ECT

EIP

PC31

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, when [Pr. PA14 Rotation direction selection/travel direction selection]

is set to "1" and a positive value is set for the compensation amount, the servo motor

pulls up in the CW direction.

The vertical axis freefall prevention function is performed when all of the following

conditions are met.

1) Position mode

2) The setting value of this parameter is other than "0".

3) The forced stop deceleration function is enabled.

4) Alarm occurs or EM2 turns off when the servo motor speed is zero speed or less.

5) MBR (Electromagnetic brake interlock) was enabled in [Pr. PD07] to [Pr. PD09],
and the base circuit shut-off delay time was set in [Pr. PC02].

Setting range: -25000 to 25000

0
[0.0001
rev]/
[0.01
mm]

(@)

®)

PC38

ERW

Error
excessive
warning level

Set an error excessive warning level.

The setting unit can be changed with "Error excessive alarm/error excessive warning
level unit selection" in [Pr. PC06].

Set this per rev. for rotary servo motors and direct drive motors. Setting over 200 rev
will be clamped with 200 rev. Set this per mm for linear servo motors. However,
setting "0" will not trigger [AL. 9B Error excessive warning].

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. PC38 Error excessive warning level] < [Pr. PCO1 Error
excessive alarm level] When you set as follows, [AL. 52 Error excessive] will occur
earlier than the warning.: [Pr. PC38 Error excessive warning level] = [Pr. PC01 Error
excessive alarm level]

Setting range: 0 to 1000

[rev)/
[mm]

PC65
ZSP2L

Zero speed 2
level

Set a speed level for turning on the zero speed 2.

When the state in which the absolute value of the servo motor speed exceeds the
parameter setting value continues for the time set in [Pr. PC66 Zero speed 2 filtering
time] or longer, "Statusword (Index: 6041h) bit12 Speed" will be turned off.

This function will be enabled in the profile velocity mode.

This parameter corresponds to "Velocity threshold (Index: 606Fh)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0.00 to 655.35

50.00
[r/min]/
[mm/s]

Set a speed level for turning on the zero speed 2.

When the state in which the absolute value of the servo motor speed exceeds the
parameter setting value continues for the time set in [Pr. PC66 Zero speed 2 filtering
time] or longer, "Statusword (Class ID: 64h, Ins ID: 6041h) bit12 Speed" will be
turned off.

This function will be enabled in the profile velocity mode.

This parameter corresponds to "Velocity threshold (Class ID: 64h, Ins ID: 606Fh, Attr
ID: 0)". When this parameter is mapped for the /0O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 0.00 to 655.35

50.00
[r/min]/
[mm/s]
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No./ Setting Initial | Network

symbol/name | digit Function valge EcT|EIP
[unit]

PC66 Set the zero speed 2 filtering time. 10 @)

ZSP2F When the state in which the absolute value of the servo motor speed exceeds [Pr. [ms]

Zero speed 2 PC65 Zero speed 2 level] continues for the time set in this parameter or longer,

filtering time "Statusword (Index: 6041h) bit12 Speed" will be turned off.

This function will be enabled in the profile velocity mode.

This parameter corresponds to "Velocity threshold time (Index: 6070h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0 to 65535

Set the zero speed 2 filtering time. 10 O
When the state in which the absolute value of the servo motor speed exceeds [Pr. [ms]
PC65 Zero speed 2 level] continues for the time set in this parameter or longer,
"Statusword (Class ID: 64h, Ins ID: 6041h) bit12 Speed" will be turned off.

This function will be enabled in the profile velocity mode.

This parameter corresponds to "Velocity threshold time (Class ID: 64h, Ins ID:
6070h, Attr ID: 0)". When this parameter is mapped for the I/O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.

Setting range: 0 to 65535
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No./ Setting ) Initial | Network
L Function value
symbol/name | digit [unit] |ECT|EIP
PC67 Set a following error output level. 0000h | O
FEWL Upper and lower are a set. Refer
Following When the state in which droop pulses = the parameter setting value continues for to
error output the time set in [Pr. PC69 Following error output filtering time], "Statusword (Index: Function
level (lower 6041h) bit13 Following error" will be turned on. However, setting "FFFFh FFFFh" will | Column
four digits) disable it. for unit.
Set a value in hexadecimal.
Settingvalue: _
%/—/
Upper four Lower four
digits digits
L [Pr. PC67]
[Pr. PC68]
This function will be enabled in the profile position mode and cyclic synchronous
position mode.
The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PT01].
This parameter corresponds to "Following error window (Index: 6065h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
Setting range: 0000h 0000h to FFFFh FFFFh
Set a following error output level. 0000h O
Upper and lower are a set. Refer
When the state in which droop pulses = the parameter setting value continues for to
the time set in [Pr. PC69 Following error output filtering time], "Statusword (Class ID: |Function
64h, Ins ID: 6041h, Attr ID: 0) bit13 Following error" will be turned on. However, column
setting "FFFFh FFFFh" will disable it. for unit.
Set a value in hexadecimal.
Settingvalve: __
%(—J \ﬁ/—J
Upper four Lower four
digits digits
L [Pr. PC67]
[Pr. PC68]
This function will be enabled in the profile position mode.
The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PT01].
This parameter corresponds to "Following error window (Class ID: 64h, Ins ID:
6065h, Attr ID: 0)". When this parameter is mapped for the /O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.
Setting range: 0000h 0000h to FFFFh FFFFh
PC68 Set a following error output level. 0000h | O | O
FEWH Upper and lower are a set. Refer
Following Refer to [Pr. PC67] for details. to
error output The unit can be changed to 107 [degree] or [pulse] with the setting of [Pr. PTO1]. Function
level (upper column
four digits) for unit.
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No./ Setting ) Initial | Network
L Function value

symbol/name | digit [unit] |ECT|EIP
PC69 Set the time until the following error output turns on. 10 (@)
FEWF When the state in which droop pulses = [Pr. PC67/Pr. PC68 Following error output [ms]
Following level] continues for the time set in the parameter setting value, "Statusword (Index:
error output 6041h) bit13 Following error" will be turned on.
filtering time This function will be enabled in the profile position mode and cyclic synchronous

position mode.
The following error output will be disabled when both [Pr. PC67] and [Pr. PC68] are
"FFFFh".

This parameter corresponds to "Following error time out (Index: 6066h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0 to 65535

Set the time until the following error output turns on. 10 O
When the state in which droop pulses > [Pr. PC67/Pr. PC68 Following error output [ms]
level] continues for the time set in the parameter setting value, "Statusword (Class
ID: 64h, Ins ID: 6041h) bit13 Following error" will be turned on.

This function will be enabled in the profile position mode.

The following error output will be disabled when both [Pr. PC67] and [Pr. PC68] are
"FFFFh".

This parameter corresponds to "Following error time out (Class ID: 64h, Ins ID:
6066h, Attr ID: 0)". When this parameter is mapped for the I/O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.

Setting range: 0 to 65535

PC70 Set a position range for turning on the in-position 2 output. 100 @)

INP2R When the state in which an error between the command position and current Refer

In-position 2 position is within the parameter setting value continues for the time set in [Pr. PC71 to

output range In-position 2 output filtering time] or longer, "Statusword (Index: 6041h) bit10 Target [Function
reached" will be turned on. However, when this parameter is set to "65535", column
"Statusword (Index: 6041h) bit10 Target reached" will be always on. for unit.

This function will be enabled in the profile position mode and homing mode.
The unit can be changed to 10 [degree] or [pulse] with the setting of [Pr. PTO1].

This parameter corresponds to "Position window (Index: 6067h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0 to 65535

Set a position range for turning on the in-position 2 output. 100 O
When the state in which an error between the command position and current Refer

position is within the parameter setting value continues for the time set in [Pr. PC71 to

In-position 2 output filtering time] or longer, "Statusword (Class ID: 64h, Ins ID: Function

6041h) bit10 Target reached" will be turned on. However, when the parameter is set | column
to "65535", "Statusword (Class ID: 64h, Ins ID: 6041h) bit10 Target reached" will be | for unit.
always on.

This function will be enabled in the profile position mode and homing mode.

The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PTO1].

This parameter corresponds to "Position window (Class ID: 64h, Ins ID: 6067h, Attr
ID: 0)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 0 to 65535
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No./
symbol/name

Setting
digit

Function

Initial
value
[unit]

Network

ECT

EIP

PC71

INP2F
In-position 2
output
filtering time

Set the time until the in-position 2 output turns on.

When the state in which an error between the command position and current
position is within [Pr. PC70 In-position 2 output range] continues for the time set in
this parameter or longer, "Statusword (Index: 6041h) bit10 Target reached" will be
turned on. However, when this parameter is set to "65535", "Statusword (Index:
6041h) bit10 Target reached" will be always on.

This function will be enabled in the profile position mode and homing mode.

This parameter corresponds to "Position window time (Index: 6068h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0 to 65535

10
[ms]

(@)

Set the time until the in-position 2 output turns on.

When the state in which an error between the command position and current
position is within [Pr. PC70 In-position 2 output range] continues for the time set in
this parameter or longer, "Statusword (Class ID: 64h, Ins ID: 6041h) bit10 Target
reached" will be turned on. However, when the parameter is set to "65535",
"Statusword (Class ID: 64h, Ins ID: 6041h) bit10 Target reached" will be always on.
This function will be enabled in the profile position mode and homing mode.

This parameter corresponds to "Position window time (Class ID: 64h, Ins ID: 6068h,
Attr ID: 0)". When this parameter is mapped for the I/O communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.

Setting range: 0 to 65535

10
[ms]

PC72

SA2R
Speed
reached 2
output range

Set a speed range for turning on the speed reached 2 output.

When the state in which an error between the command speed and servo motor
speed is within the parameter setting value continues for the time set in [Pr. PC73
Speed reached 2 output filtering time] or longer, "Statusword (Index: 6041h) bit10
Target velocity reached" will be turned on.

This function will be enabled in the profile velocity mode.

This parameter corresponds to "Velocity window (Index: 606Dh)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0.00 to 655.35

20.00
[r/min]/
[mm/s]

Set a speed range for turning on the speed reached 2 output.

When the state in which an error between the command speed and servo motor
speed is within the parameter setting value continues for the time set in [Pr. PC73
Speed reached 2 output filtering time] or longer, "Statusword (Class ID: 64h, Ins ID:
6041h) bit10 Target velocity reached" will be turned on.

This function will be enabled in the profile velocity mode.

This parameter corresponds to "Velocity window (Class ID: 64h, Ins ID: 606Dh, Attr
ID: 0)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 0.00 to 655.35

20.00
[r/min]/
[mm/s]
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No./ Setting ) Initial - | Network
symbol/name | digit Function valge
[unit] ECT| EIP
PC73 Set the time until the speed reached 2 output turns on. 10 (@)
SA2F When the state in which an error between the speed command and servo motor [ms]
Speed speed is within [Pr. PC72 Speed reached 2 output range] continues for the time set
reached 2 in this parameter or longer, "Statusword (Index: 6041h) bit10 Target velocity
output reached" will be turned on.
filtering time This function will be enabled in the profile velocity mode.
This parameter corresponds to "Velocity window time (Index: 606Eh)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
Setting range: 0 to 65535
Set the time until the speed reached 2 output turns on. 10 O
When the state in which an error between the speed command and servo motor [ms]
speed is within [Pr. PC72 Speed reached 2 output range] continues for the time set
in this parameter or longer, "Statusword (Class ID: 64h, Ins ID: 6041h) bit10 Target
velocity reached" will be turned on.
This function will be enabled in the profile velocity mode.
This parameter corresponds to "Velocity window time (Class ID: 64h, Ins ID: 606Eh,
Attr ID: 0)". When this parameter is mapped for the 1/O communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.
Setting range: 0 to 65535
PC76 _ _ _ X | For manufacturer setting 1h
*COPE X Oh
Function _ X _ _ | Internal command speed POL reflection selection Oh O
selection C-E When this parameter is enabled, the polarity of "Velocity demand value (Index:
606Bh)" can be changed depending on the setting of [Pr. PA14 Rotation direction
selection/travel direction selection].
0: Automatic setting (POL setting disabled)
1: POL setting enabled
2: POL setting disabled
This digit can be set with a servo amplifier with software version BO or later.
Internal command speed POL reflection selection Oh O
When this parameter is enabled, the polarity of "Velocity demand value (Class ID:
64h, Ins ID: 606Bh)" can be changed depending on the setting of [Pr. PA14 Rotation
direction selection/travel direction selection].
0: Automatic setting (POL setting enabled)
1: POL setting enabled
2: POL setting disabled
This digit can be set with a servo amplifier with software version BO or later.
X _ _ _ | For manufacturer setting Oh
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5.2.4 1/O setting parameters ([Pr. PD_ _])

No./ Setting . Initial - Network
symbol/name | digit Function valge ecT|EIP
[unit]
PDO1 Select input devices to turn on automatically.
*DIA1 _ __ x | For manufacturer setting Oh
Input signal X oh
automatic on ™ "1 BIN): For manufacturer setting oh [olo
selection 1 (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.
—r—‘:l:l:l:‘ Signal name Initial value
BIN | HEX
[ o
0 0
LSP (Forward rotation stroke end) 0
LSN (Reverse rotation stroke end) 0
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. PL0O8 Linear servo motor/DD motor function selection 3] to "_
1 _ _"allows you to disable LSP and LSN.
PD03 Any input device can be assigned to the CN3-2 pin.
*DI1 _ _xXx | Device selection OAh |O| O
Input device Refer to table 5.9 for settings.
selection 1 _x_ _ | For manufacturer setting Oh
X___ Oh
Table 5.9 Selectable input devices
S\/:tltlljr;g Input device
__0o0
__04 PC (Proportional control)
__0A LSP (Forward rotation stroke end)
__0B LSN (Reverse rotation stroke end)
__0D CDP (Gain switching)
__0E CLD (Fully closed loop selection)
__22 DOG (Proximity dog)
PD04 Any input device can be assigned to the CN3-12 pin.
*DI2 _ _ xx | Device selection 0Bh |O|O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 2 _X_ _ | For manufacturer setting Oh
X___ Oh
PD05 Any input device can be assigned to the CN3-19 pin.
*DI3 _ _ xx | Device selection 22h |O|O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 3 _X_ _ | For manufacturer setting Oh
X Oh
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No./ Setting ) Initial - Network
symbol/name | digit Function valge ecT|EP
[unit]
PDO07 _ _XxXx [ Device selection 05h OO
*DO1 Any output device can be assigned to the CN3-13 pin. As the initial value, MBR
Output device (Electromagnetic brake interlock) is assigned to the pin.
selection 1 Refer to table 5.10 for settings.
_ X _ _ | For manufacturer setting Oh
X_ Oh
Table 5.10 Selectable output devices
sztlt:;g Output device
__00 Always off
__02 RD (Ready)
__03 ALM (Malfunction)
__04 INP (In-position)
__05 MBR (Electromagnetic brake interlock)
__06 DB (Dynamic brake interlock)
__07 TLC (Limiting torque)
__08 WNG (Warning)
__09 BWNG (Battery warning)
__0A SA (Speed reached)
__0B VLC (Limiting speed)
__o0cC ZSP (Zero speed detection)
__OF CDPS (Variable gain selection)
__10 CLDS (During fully closed loop control)
11 ABSV (Absolute position undetermined)
17 MTTR (During tough drive)
PD08 _ _xx | Device selection 04h ol Ne)
*D0O2 Any output device can be assigned to the CN3-9 pin. INP (In-position) is assigned as
Output device the initial value.
selection 2 Refer to table 5.10 in [Pr. PD07] for settings.
_ X _ _ | For manufacturer setting Oh
X__ Oh
PD09 x x | Device selection 03h ol Ke)
*DO3 Any output device can be assigned to the CN3-15 pin. ALM (Malfunction) is
Output device assigned as the initial value.
selection 3 Refer to table 5.10 in [Pr. PDO7] for settings.
_ X _ _ | For manufacturer setting Oh
X_ Oh
PD11 Select a filter for the input signal.
*DIF _ _ _x | Input signal filter selection 4h O|lo
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 _ | For manufacturer setting Oh
X Oh
X Oh
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No./ Setting ) Initial - Network
symbol/name | digit Function valge
[unit] ECT| EIP
PD12 _ _ _x | For manufacturer setting 1h
*DOP1 X Oh
Function X 1h
selection D-1 ", ™ 1'5erv0 motor thermistor enabled/disabled selection oh (oo
0: Enabled
1: Disabled
The setting in this digit will be disabled when you use a servo motor without
thermistor.
PD13 _ _ _x | For manufacturer setting Oh
*DOP2 __X_ Oh
Function _ X _ _ | INP (In-position) on condition selection Oh OO0
selection D-2 Select a condition for turning on INP (In-position).
0: Within the in-position range
1: Within the in-position range and at the completion of command output
X _ _ _ | For manufacturer setting Oh
PD14 _ _ _x | For manufacturer setting Oh
*DOP3 _ _ X _ | Selection of output device at warning occurrence Oh OO
Function Select WNG (Warning) and ALM (Malfunction) output status at warning occurrence.
selection D-3
Servo amplifier output
Setting (Note 1) Device status
value
WNG | I
9 |
0 ALM 0 +
Warning occurrence
WNG |
0
1 AM ]
~
Warning occurrence (Note 2)
Note 1. 0: Off
1: On
2. Although ALM is turned off upon occurrence of the warning, the forced
stop deceleration is performed.
_ X _ _ | For manufacturer setting Oh
X_ Oh
PD37 _ _ _ X | Touch probe higher precision selection Oh OO
*TPOP Latches the rising of TPR2 correctly, and detects it with an accuracy of 2 ps.
Touch probe 0: Disabled
function 1: Enabled
selection When "Enabled" is selected, encoder output pulses are disabled.
_ _ X _ | For manufacturer setting Oh
X Oh
X___ Oh
PD38 x x| Input signal function selection 2Ch O
*TPR1 Select an input device to be assigned to the CN3-10 pin.
Touch probe 2C: TPR1 (touch probe 1)
selection 1 2E: ST (operation start-up)
The setting value "2E" is available with servo amplifiers with software version BO or
later.
_ X _ _ | For manufacturer setting Oh
X___ Oh
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5.2.5 Extension setting 2 parameters ([Pr. PE_ _])

No./ Setting Initial | Network

. Function value
symbol/name | digit [unit] [ECT|EIP

PEO1 _ _ _x | Fully closed loop function selection Oh O
**FCT1 Select the fully closed loop function.

Fully closed 0: Always enabled

loop function 1: Switching by fully closed loop selection command from controller (C_CLD) and

selection 1 Input device CLD (Fully closed loop control selection)

Fully closed loop selection

Command from Ct)z;zlg:gci:gi?d Control method
controller (C_CLD) (Note)
Off Off Semi closed loop control
On Off
Off On Fully closed loop control
On On

Note. Itis always off when CLD (Fully closed loop selection) is not assigned
in [Pr. PDO3] to [Pr. PDO5].

To enable the setting, select "Fully closed loop control mode (_ _ 1 _)" of "operation
mode selection" in [Pr. PA01].

When "Absolute position detection system" is "Enabled (_ _ _ 1)"in [Pr. PAO3],
setting "1" will trigger [AL. 37 Parameter error].

When selecting "Profile mode (_ _ _ 2)" of "control mode selection" in [Pr. PA01],
setting "1" will trigger [AL. 37 Parameter error].
_ _ X _ | For manufacturer setting Oh
X Oh
X___ Oh
PEO3 _ _ _x | Fully closed loop control error detection function selection 3h O|0O
*FCT2 0: Disabled
Fully closed 1: Speed deviation error detection
loop function 2: Position deviation error detection
selection 2 3: Speed deviation error/position deviation error detection

Refer to table 5.11 for settings.

X Position deviation error detection system selection Oh OO
0: Continuous detection system
1: Detection system at stop (detected with command set to "0")
Refer to table 5.11 for settings.

X For manufacturer setting Oh

X Fully closed loop control error reset selection Oh O|0O
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled

Table 5.11 Fully closed loop control error detection functions

Setting [ Speed deviation Position deviation error

value error With command 0 command
__00 - - _
__01 @) - -
__02 - ©) o
__03 O O @)
__10 - - -
__11 @) - -
__12 - - e
__13 0 - O

O: Abnormal detection enabled -: Abnormal detection disabled
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No./ Setting ) Initial | Network
symbol/name | digit Function value
[unit] ECT|EIP
PEO4 Set a numerator of electronic gear for the servo motor encoder pulse at the fully 1 OO
*EBN 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
pulse Setting range: 1 to 65535
electronic
gear 1 -
Numerator
PEO5 Set a denominator of electronic gear for the servo motor encoder pulse at the fully 1 OO
*EBD 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
pulse Setting range: 1 to 65535
electronic
gear 1 -
Denominator
PEO6 Set [AL. 42.9 Fully closed loop control error by speed deviation] of the fully closed 400 OO
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
deviation Setting range: 1 to 50000
error
detection
level
PEQ7 Set [AL. 42.8 Fully closed loop control error by position deviation] of the fully closed 100 OO
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 - occur.
Position
deviation Setting range: 1 to 20000
error
detection
level
PE08 Set a dual feedback filter band. 10 Ol|lo
DUF For details, refer to section 16.3.1 (7). [rad/s]
Fully closed
loop dual Setting range: 1 to 4500
feedback filter
PE10 _ _ _x | For manufacturer setting Oh
FCT3 _ X _ | Fully closed loop control - Position deviation error detection level - Unit selection Oh O|0O
Fully closed 0: 1 kpulse unit
loop function 1: 1 pulse unit
selection 3 _ X __ | For manufacturer setting Oh
X_ Oh
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No./ Setting ) Initial - Network
symbol/name | digit Function valge
[unit] ECT|EIP
PE34 Set a numerator of electronic gear for the servo motor encoder pulse at the fully 1 OO
*EBN2 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 For details, refer to section 16.3.1 (5).
pulse
electronic Setting range: 1 to 65535
gear 2 -
Numerator
PE35 Set a denominator of electronic gear for the servo motor encoder pulse at the fully 1 OO
*EBD2 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 For details, refer to section 16.3.1 (5).
pulse
electronic Setting range: 1 to 65535
gear 2 -
Denominator
PE41 _ __x | Robust filter selection Oh OO
EOP3 0: Disabled
Function 1: Enabled
selection E-3 When "Enabled" is set, the machine resonance suppression filter 5 that is set in [Pr.
PB51] is not available.
_ _ X _ | For manufacturer setting Oh
X Oh
X_ _ _ Oh
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No./ Setting ) Initial - Network
symbol/name | digit Function value
[unit] ECT|EIP
PE44 Set the lost motion compensation for when reverse rotation (CW) switches to 0 OO
LMCP forward rotation (CCW) in increments of 0.01% assuming the rated torque as 100%. | [0.01%]
Lost motion
compensation Setting range: 0 to 30000
positive-side
compensation
value
selection
PE45 Set the lost motion compensation for when forward rotation (CCW) switches to 0 OO
LMCN reverse rotation (CW) in increments of 0.01% assuming the rated torque as 100%. [0.01%]
Lost motion
compensation Setting range: 0 to 30000
negative-side
compensation
value
selection
PE46 Set the time constant of the lost motion compensation filter in increments of 0.1 ms. 0 OO
LMFLT If the time constant is "0", the torque is compensated with the value set in [Pr. PE44] | [0.1ms]
Lost motion and [Pr. PE45]. 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.
Setting range: 0 to 30000
PE47 Set this when canceling unbalanced torque of vertical axis. Set this assuming the 0 OO
TOF rated torque of the servo motor as 100%. The torque offset does not need to be set | [0.01%]
Torque offset 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 mode,
velocity mode, and torque mode. Input commands assuming torque offset for the
torque mode.
Setting range: -10000 to 10000
PE48 _ _ _ X | Lost motion compensation selection Oh O|0O
*LMOP 0: Disabled
Lost motion 1: Enabled
compensation _ _ X _ | Unit setting of lost motion compensation non-sensitive band Oh O|lo
function 0: 1 pulse unit
selection 1: 1 kpulse unit
_ X _ _ | For manufacturer setting Oh
X__ _ Oh
PE49 Set the lost motion compensation timing in increments of 0.1 ms. 0 ol Ke)
LMCD You can delay the timing to perform the lost motion compensation for the set time. [0.1ms]
Lost motion
compensation Setting range: 0 to 30000
timing
PE50 Set the lost motion compensation non-sensitive band. When the fluctuation of the 0 ol Ke)
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
non-sensitive Setting range: 0 to 65535
band
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5.2.6 Extension setting 3 parameters ([Pr. PF_ 1)

No./ Setting . Initial - Network
symbol/name | digit Function valge
[unit] ECT| EIP
PF06 _ _ _x | Electronic dynamic brake selection Oh O|0
*FOP5 0: 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
_ _ X _ | For manufacturer setting Oh
X _ Oh
X_ __ Oh
PF12 Set an operating time for the electronic dynamic brake. 2000 (O | O
DBT [ms]
Electronic
dynamic
brake Setting range: 0 to 10000
operating
time
PF18 Set the time from when the error of the STO input or STO circuit is detected until the 10 OO
*STOD occurrence of [AL. 68.1 Mismatched STO signal error]. [s]
STO Setting "0" will not trigger [AL. 68.1 Mismatched STO signal error].
diagnosis The safety level depends on the setting values as follows.
error
detection time Settin STO input diagnosis
valueg by TSFB ou%put Safety level
0 Execute EN ISO 13849-1 category 3 PL d, IEC
61508 SIL 2,
EN 62061 SIL CL2
Not execute
11060 [Execute EN ISO 13849-1 category 3 PL e, IEC
61508 SIL 3,
EN 62061 SIL CL3
Not execute EN ISO 13849-1 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".
PF21 Set a drive recorder switching time. 0 OO
DRT When a USB communication is cut during using a graph function, the function will be [s]
Drive changed to the drive recorder function after the setting time of this parameter.
recorder When a value from "1" to "32767" is set, the function will be switched to the drive
switching recorder function after the set time.
time setting However, when "0" is set, it will be switched after 600 s.
When "-1" is set, the drive recorder function is disabled.
Setting range: -1 to 32767




5. PARAMETERS

No./ Setting . Initial - Network
symbol/name | digit Function valge
[unit] ECT|EIP
PF23 Set a filter readjustment sensitivity of [Pr. PB13 Machine resonance suppression 50 OO
OSCL1 filter 1] and [Pr. PB15 Machine resonance suppression filter 2] while the vibration [%]
Vibration tough drive is enabled.
tough drive - Note that 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 O|0O
*OSCL2 Select whether to generate an alarm or a warning when an oscillation continues at a
Vibration filter readjustment sensitivity level of [Pr. PF23].
tough drive The setting is always enabled regardless of the vibration tough drive in [Pr. PA20].
function 0: [AL. 54 Oscillation detection] will occur at oscillation detection.
selection 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 OO
CVAT To comply with SEMI-F47 standard, it is unnecessary to change the initial value (200 | [ms]
SEMI-F47 ms).
function - When the instantaneous power failure time exceeds 200 ms, and the instantaneous
Instantaneou power failure voltage is less than 70% of the rated input voltage, the power may be
s power normally turned off even if a value larger than 200 ms is set in the parameter.
failure To disable the parameter setting value, select "Disabled (_ 0 _ _)" of "SEMI-F47
detection time function selection" in [Pr. PA20].
Setting range: 30 to 500
PF31 Set a servo motor speed that divides a friction estimation area into high and low 0 O|0O
FRIC during the friction estimation process of the machine diagnosis. [r/min]/
Machine However, setting "0" will be the value half of the rated speed. [mm/s]
diagnosis When your operation pattern is under rated speed, we recommend that you set half
function - value to the maximum speed with this.
Friction
judgement o _ Maximum speed in operation
speed Forward rotation
directon 1 I
(Positive direction) /  \__ [Pr. PF31] setting
Servo motor 0 r/min I >
speed (0 mm/s)
Reverse rotation Operation pattern
direction
(Negative direction)
Setting range: 0 to permissible instantaneous speed
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5.2.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])

No./ Setting . Initial - Network
L Function value
symbol/name | digit [uni] |ECT|EIP
PLO1 _ _ _x | Linear servo motor/DD motor magnetic pole detection selection 1h O|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
motor 5: Magnetic pole detection at every servo-on
function :
. _ _ X _ | For manufacturer setting Oh
selection 1 - - —
_ X _ _ | Stop interval selection at the home position return 3h OO
Set a stop interval for the dog type home position return.
The digit is enabled only for linear servo motors.
0: 2% (= 8192) pulses
1: 2" (= 131072) pulses
2: 2'® (= 262144) pulses
3: 2% (= 1048576) pulses
4: 2% (= 4194304) pulses
5: 2% (= 16777216) pulses
6: 2°° (= 67108864) pulses
X _ _ _ | For manufacturer setting Oh
PLO2 Set a linear encoder resolution with the settings of [Pr. PL02] and [Pr. PLO3]. 1000 O | O
**LIM Set a numerator to [Pr. PL02]. [um]
Linear This is enabled only for linear servo motors.
encoder
resolution - Setting range: 1 to 65535
Numerator
PLO3 Set a linear encoder resolution with the settings of [Pr. PL02] and [Pr. PLO3]. 1000 O | O
“| D Set a denominator to [Pr. PLO3]. [um]
Linear This is enabled only for linear servo motors.
encoder
resolution - Setting range: 1 to 65535
Denominator
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No./ Setting . Initial - Network
symbol/name | digit Function valge
[unit] ECT| EIP
PLO4 _ __x | [AL. 42 Servo control error] detection function selection 3h OO
*LIT2 Refer to the following table.
Linear servo
motor/DD Setting Thrust/torque Speed deviation Position deviation
motor value | deviation error (Note) error (Note) error (Note)
function 0 Disabled
selection 2 1 Disabled Enabled
2 Disabled Disabled
3 Enabled Enabled
4 ) Disabled
5 Disabled Enablod
6 Enabled Disabled
7 Enabled 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 OO
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled
PLO5 Set a position deviation error detection level of the servo control error detection. 0 O|0O
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 rev]
deviation However, when "0" is set, the level vary depending on the operation mode in [Pr.
error PAO1].
detection Linear servo motor: 50 mm
level Direct drive motor: 0.09 rev
Setting range: 0 to 1000
PLO6 Set a speed deviation error detection level of the servo control error detection. 0 O|0O
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 However, when "0" is set, the level vary depending on the operation mode in [Pr.
error PAO1].
detection Linear servo motor: 1000 mm/s
level Direct drive motor: 100 r/min
Setting range: 0 to 5000
PLO7 Set a torque/thrust deviation error detection level of the servo control error detection. 100 O|0O
LB3 When the deviation between a current command and current feedback is larger than [%]
Torque/thrust the setting value, [AL. 42.3 Servo control error by torque/thrust deviation] will occur.
deviation
error Setting range: 0 to 1000
detection
level
PLO8 _ _ _ X | Magnetic pole detection method selection Oh OO
*LIT3 0: Position detection method
Linear servo 4: Minute position detection method
motor/DD __x_ | For manufacturer setting 1h
moto'r _ X _ _ | Magnetic pole detection - Stroke limit enabled/disabled selection Oh OO
f“rl‘Ct':?” 5 0: Enabled
selection 1: Disabled
X _ _ _ | For manufacturer setting Oh
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No./ Setting ) Initial - Network
. Function value
symbol/name | digit [unit] |ECT|EIP
PLO9 Set a direct current exciting voltage level during the magnetic pole detection. 30 OO
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
PL17 _ _ _ x | Response selection Oh OO
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.
position __X_ | Load to motor mass ratio/load to motor inertia ratio selection Oh olo
detection Select a load to mass of the linear servo motor primary-side ratio or load to mass of
meth‘?d B the direct drive motor inertia ratio used at the minute position detection method. Set
Fulncttllon a closest value to the actual load.
selection Refer to table 5.13 for settings.
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
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 .9
___2 ___A
___3 ___B
___4 ___cC
___5 ___D
___®6 ___E
4 Middle response ___F High response
Table 5.13 Load to motor mass ratio/load to motor inertia ratio
Load to motor mass Load to motor mass
Setting value| ratio/load to motor Setting value| ratio/load to motor
inertia ratio inertia ratio
__0_ 10 times or less __8_ 80 times
1 10 times 9 90 times
__2_ 20 times __A_ 100 times
__3_ 30 times __B_ 110 times
__4_ 40 times __C_ 120 times
__5_ 50 times __D_ 130 times
__6_ 60 times __E_ 140 times
T _ 70 times __F_ 150 times or more
PL18 Set an identification signal amplitude used in the minute position detection method. 0 O|0O
IDLV This parameter is enabled only when the magnetic pole detection is the minute [%]
Magnetic pole position detection method.
detection - However, setting "0" will be 100% amplitude.
Minute
position Setting range: 0 to 100
detection
method -
Identification
signal
amplitude
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5.2.8 Positioning control parameters ([Pr. PT_ _])

No./ Setting ) Initial - Network
L Function value

symbol/name | digit [unit] |ECT|EP
PTO1 _ _ _x | For manufacturer setting Oh
*CTY X Oh
Command _X__ | Position data unit 3h O[O
mode 2: degree
selection 3: pulse

This function will be enabled in the profile mode. The unit is [pulse] in the cyclic
synchronous mode. In the cyclic synchronous mode, setting anything other than "3"
will trigger [AL. 37].

This digit can be set with a servo amplifier with software version BO or later.

X For manufacturer setting Oh

PTO3 x | For manufacturer setting Oh

FTY X Oh

Feeding X Shortest rotation selection per degree oh | O
function 0: Rotation direction specifying

selection 1: Shortest rotation

2: Address decreasing direction

3: Address increasing direction

This function will be enabled in the profile mode. Setting a value immediately
enables this parameter.

This digit can be set with a servo amplifier with software version BO or later.

This parameter corresponds to "Positioning option code (Index: 60F2h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Shortest rotation selection per degree Oh O
0: Rotation direction specifying

1: Shortest rotation

2: Address decreasing direction

3: Address increasing direction

This function will be enabled in the profile mode. Setting a value immediately
enables this parameter.

This digit can be set with a servo amplifier with software version BO or later.

This parameter corresponds to "Positioning option code (Class ID: 64h, Ins ID:
60F2h, Attr ID: 0)". When this parameter is mapped for the I/0O communication, the
value written with MR Configurator2 is overwritten with the controller. Thus, do not
write a value with MR Configurator2.

X For manufacturer setting Oh

PTO05 Set the servo motor speed for the home position return. The fractional portion of the | 100.00 | O
ZRF parameter will be rounded down. [r/min)/
Home [mm/s]
position This parameter corresponds to "Speed during search for switch (Index: 6099h, Sub:
return speed 1)". When this parameter is mapped for the PDO communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 0.00 to permissible instantaneous speed

Set the servo motor speed for the home position return. The fractional portion of the | 100.00 @)
parameter will be rounded down. [r/min)/
[mm/s]

This parameter corresponds to "Speed during search for switch (Class ID: 64h, Ins
ID: 6099, Attr ID: 1)". When this parameter is mapped for the /O communication,
the value written with MR Configurator2 is overwritten with the controller. Thus, do
not write a value with MR Configurator2.

Setting range: 0.00 to permissible instantaneous speed
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No./ Setting ) Initial * | Network
symbol/name | digit Function Vall{e
[unit] ECT| EIP
PTO06 Set a creep speed after proximity dog at home position return. 10.00 | O
CRF The fractional portion of the parameter will be rounded down. [r/min)/
Creep speed [mm/s]
This parameter corresponds to "Speed during search for zero (Index: 6099h, Sub:
2)". When this parameter is mapped for the PDO communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.
Setting range: 0.00 to permissible instantaneous speed
Set a creep speed after proximity dog at home position return. 10.00 @)
The fractional portion of the parameter will be rounded down. [r/min}/
[mm/s]
This parameter corresponds to "Speed during search for switch (Class ID: 64h, Ins
ID: 6099, Attr ID: 2)". When this parameter is mapped for the /O communication,
the value written with MR Configurator2 is overwritten with the controller. Thus, do
not write a value with MR Configurator2.
Setting range: 0.00 to permissible instantaneous speed
PTO7 Set a shift distance from the Z-phase pulse detection position in the encoder. 0 o0
ZST The maximum setting value is 2% depending on the setting of [Pr. PT69]. Refer
Home The unit of this parameter will be as follows depending on the setting of [Pr. PA01]. to
position shift - In the cyclic synchronous mode Function
distance The unit is [pulse]. column
) for unit.
- In the profile mode
The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PT01].
Setting range: 0 to 65535
PTO9 Set a travel distance after proximity dog at home position return for the count type 0 OO
DCT (front end detection, Z-phase reference) (Homing method -2, -34) and the following Refer
Travel dog references. to
distance after - Dog type rear end reference home position return (Homing method -6, -38) Function
proximity dog - Count type front end reference home position return (Homing method -7, -39) column
- Dog type front end reference home position return (Homing method -10, -42) for unit.
- Homing without index pulse (Homing method 19, 20, 21, 22, 23, 24, 27, 28)
The maximum setting value is 2% depending on the setting of [Pr. PT71].
This function will be enabled in the profile mode and cyclic synchronous mode.
The unit can be changed to 103 [degree] or [pulse] with the setting of [Pr. PTO1].
Setting range: 0 to 65535
PT10 Set a time from a moving part touches the stopper and torques reaches to the torque 100 OO
ZTM limit of [Pr. PT11 Stopper type home position return - Torque limit value] to a home | [ms]
Stopper type position is set for the stopper type home position return.
home position This function will be enabled in the profile mode and cyclic synchronous mode.
return stopper
time Setting range: 5 to 1000
PT11 Set a torque limit value with [%] to the maximum torque at stopper type home| 15.0 OO
ZTT position return. [%]
Stopper type This function will be enabled in the profile mode and cyclic synchronous mode.
home position
return torque Setting range: 0.1 to 100.0
limit value
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No./ Setting ) Initial - Network
S Function value
symbol/name | digit [unit] |ECT|EIP
PT15 Set an address increasing side of the software stroke limit. 0000h | O
LMPL Upper and lower are a set. Refer
Software limit Set an address in hexadecimal. to
+ Function
(lower four Setting address: column
digits) [N N — for unit.
Upper four Lower four
digits digits

L [Pr. PT15]
[Pr. PT16]

Setting an identical value for "Software limit -" and this parameter will disable the
software limit. (Refer to section 5.3.)
When changing the setting with the parameter, change it during servo-off, in the
homing mode, velocity mode, or torque mode.
In the position mode during servo-on, changing the setting in a certain order may
trigger [AL. 35], [AL. 69], or [AL. 98].

This function will be enabled in the profile mode and cyclic synchronous mode.
The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PT01].

This parameter corresponds to "Max position limit (Index: 607Dh, Sub: 2)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0000h 0000h to FFFFh FFFFh

Set an address increasing side of the software stroke limit. 0000h @)
Upper and lower are a set. Refer
Set an address in hexadecimal. to

Function
Settingaddress: __ column

for unit.

%/—J
Upper four Lower four
digits digits

L [Pr. PT15]
[Pr. PT16]

Setting an identical value for "Software limit -" and this parameter will disable the
software limit. (Refer to section 5.3.)
When changing the setting with the parameter, change it during servo-off, in the
homing mode, velocity mode, or torque mode.
In the position mode during servo-on, changing the setting in a certain order may
trigger [AL. 35], [AL. 69], or [AL. 98].

This function will be enabled in the profile mode and cyclic synchronous mode.
The unit can be changed to 10 [degree] or [pulse] with the setting of [Pr. PTO1].

This parameter corresponds to "Max position limit (Class ID: 64h, Ins ID: 607Dh, Attr
ID: 2)". When this parameter is mapped for the 1/0O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 0000h 0000h to FFFFh FFFFh

PT16 Set an address increasing side of the software stroke limit. 0000h | O | O
LMPH Upper and lower are a set. Refer

Software limit Refer to [Pr. PT15] for details. to

+ The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PTO1]. Function

(upper four column

digits) for unit.
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No./ Setting ) Initial - Network
S Function value
symbol/name | digit [unit] |ECT|EIP
PT17 Set an address decreasing side of the software stroke limit. 0000h | O
LMNL Upper and lower are a set. Refer
Software limit Set an address in hexadecimal. to
- Function
(lower four Setting address: column
digits) [N N — for unit.
Upper four Lower four
digits digits

L [Pr. PT17]
[Pr. PT18]

Setting a same value with "Software limit +" will disable the software stroke limit.
(Refer to section 5.3.)
When changing the setting with the parameter, change it during servo-off, in the
homing mode, velocity mode, or torque mode.
In the position mode during servo-on, changing the setting in a certain order may
trigger [AL. 35], [AL. 69], or [AL. 98].
This function will be enabled in the profile mode and cyclic synchronous mode.
The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PT01].

This parameter corresponds to "Min position limit (Index: 607Dh, Sub: 1)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0000h 0000h to FFFFh FFFFh

Set an address decreasing side of the software stroke limit. 0000h @)
Upper and lower are a set. Refer
Set an address in hexadecimal. to

Function
Settingaddress: __ column

for unit.

%/—J
Upper four Lower four
digits digits

L [Pr. PT17]
[Pr. PT18]

Setting a same value with "Software limit +" will disable the software stroke limit.
(Refer to section 5.3.)
When changing the setting with the parameter, change it during servo-off, in the
homing mode, velocity mode, or torque mode.
In the position mode during servo-on, changing the setting in a certain order may
trigger [AL. 35], [AL. 69], or [AL. 98].

This function will be enabled in the profile mode and cyclic synchronous mode.
The unit can be changed to 10 [degree] or [pulse] with the setting of [Pr. PTO01].

This parameter corresponds to "Min position limit (Class ID: 64h, Ins ID: 607Dh, Attr
ID: 1)". When this parameter is mapped for the 1/0O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.

Setting range: 0000h 0000h to FFFFh FFFFh

PT18 Set an address decreasing side of the software stroke limit. 0000h | O | O
LMNH Upper and lower are a set. Refer

Software limit Refer to [Pr. PT17] for details. to

- The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PTO1]. Function

(upper four column

digits) for unit.
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No./ Setting ) Initial * | Network
S Function value
symbol/name | digit [unif] |ECT|EIP
PT26 _ _ _x | Electronic gear fraction clear selection Oh O|l0O
*TOP2 0: Disabled
Function 1: Enabled
selection T-2 Selecting "Enabled" will clear a fraction of the previous command by the electronic
gear at start of the profile mode.
This function will be enabled in the profile mode.
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X___ Oh
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No./ Setting ) Initial - Network
symbol/name | digit Function valge
[unit] ECT| EIP
PT29 Set the DOG polarity.
*TOP3 ___X|___x(BIN): DOG (Proximity dog) polarity selection Oh 0|0
Function (HEX) | 0: Dog detection with off
selection T-3 1: Dog detection with on
This function will be enabled in the profile mode and cyclic synchronous mode.
_ X _ (BIN): For manufacturer setting
_ X _ _ (BIN): For manufacturer setting
X _ _ _ (BIN): For manufacturer setting
_ _ x_ | For manufacturer setting Oh
X Oh
X_ __ Oh
Convert the setting value into hexadecimal as follows.
) Initial value
—I:Dj:D Setting BIN [HEX
E DOG (Proximity dog) polarity selection 0
0
0 0
0
PT35 _ _ _ X | Superimposed synchronous control selection Oh @)
*TOP5 0: Disabled
Function 1: Enabled
selection T-5 This function will be enabled in the profile mode. Setting "1" in other control modes
will trigger [AL. 37 Parameter error].
This function will be enabled in the standard control mode. Setting "1" in other
operation modes will trigger [AL. 37 Parameter error].
This function can be used when the scale measurement function is enabled. Setting
"1" when the scale measurement function is disabled will trigger [AL. 37 Parameter
error].
Setting "1" when the MR-D30 has been connected or the degree unit has been set
will trigger [AL. 37 Parameter error].
For details, refer to the MR-J4-_TM_ Servo Amplifier Instruction Manual for each
communication method.
This digit can be set with a servo amplifier with software version BO or later.
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X_ __ Oh
PT41 x | Home position return inhibit selection Oh OO
ORP 0: Disabled (home position return allowed)
Home position 1: Enabled (home position return inhibited)
returninhibit | x| For manufacturer setting oOh
functiqn “x__ oh
selection X oh
PT45 Set a home position return type. 37 O
HMM Refer to the following table for details.
Home Setting a value other than the setting values will trigger [AL. 37].
position
return type This parameter corresponds to "Homing method (Index: 6098h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
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No./ Setting ) Initial | Network
. Function value
symbol/name | digit [unit] |ECT|EIP
PT45 Set a home position return type. 37 @)
HMM Refer to the following table for details.
Home Setting a value other than the setting values will trigger [AL. 37].
position
return type This parameter corresponds to "Homing method (Class ID: 64h, Ins ID: 6098h, Attr
ID: 0)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.
Setting Home position m%%te():ci(seit(i:gae Setting Home position m%%teofggﬁgﬁe
value return direction return value return direction return
-1 Dog type (rear -33 Dog type (rear
end detection, Z- end detection, Z-
phase reference) phase reference)
-2 Count type (front -34 Count type (front
end detection, Z- end detection, Z-
phase reference) phase reference)
-3 Data set type -36 Stopper type
4 Stopper type (stopper position
(stopper position reference)
reference) -38 Dog type (rear
-6 Dog type (rear end deteCthn,
end detection, Address rear end
; rﬁgg;e:: rear end decreasing reference)
directiong reference) -39 direction Count type (front
7 Count type (front end detection,
end detection, front end
front end reference)
reference) -40 Dog cradle type
-8 Dog cradle type -41 Dog type last Z-
) Dog type last Z- phase reference
phase reference 42 Dog type front
-10 Dog type front end reference
end reference -43 Dogless Z-phase
11 Dogless Z-phase reference
reference
Setting Home position T]%\fngosgggg;e Setting Home position T]%\fngosgggg;e
value return direction return value return direction return
3 Address Method 3 21 Address Method 21
increasing decreasing
direction direction
4 Address Method 4 22 Address Method 22
increasing decreasing
direction direction
5 Address Method 5 23 Address Method 23
decreasing increasing
direction direction
6 Address Method 6 24 Address Method 24
decreasing increasing
direction direction
7 Address Method 7 27 Address Method 27
increasing decreasing
direction direction
8 Address Method 8 28 Address Method 28
increasing decreasing
direction direction
11 Address Method 11 33 Address Method 33
decreasing decreasing
direction direction
12 Address Method 12 34 Address Method 34
decreasing increasing
direction direction
19 Address Method 19 35 Method 35
increasing
direction
20 Address Method 20 37 Method 37 (Data
increasing set type)
direction
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No./
symbol/name

Setting
digit

Function

Initial
value
[unit]

Network

ECT

EIP

PT46
ESTC
Synchronous
encoder filter
time constant

Set a primary delay filter time constant to the synchronous encoder command.
Setting this parameter reduces vibration. However, a delay in response to the
synchronous encoder will be generated.

A setting value when Synchronous control command (C_STS) is turned on will be
applied to this parameter.

This parameter setting is available with servo amplifiers with software version BO or
later.

Setting range: 0 to 5000

0
[ms]

O

PT49

STA
Acceleration
time constant

Set an acceleration time taken from O r/min or 0 mm/s to the rated speed for the
command.
- In the profile mode
Set an acceleration time constant for the position mode and velocity mode. Setting
a value exceeding 20000 ms in the position mode will trigger [AL. F4].

If the preset speed command is lower

Servo motor speed than the rated speed, acceleration/

0 r/min > Time

(0 mm/s)

PR
[Pr. PT49] setting [Pr. PT50] setting

For example, for the servo motor with the rated speed of 3000 r/min, set 3000 (3 s)
to increase speed from O r/min to 1000 r/minin 1 s.

This parameter corresponds to "Profile acceleration (Index: 6083h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0 to 50000

[ms]

Set an acceleration time taken from 0 r/min or 0 mm/s to the rated speed for the
command.
- In the profile mode
Set an acceleration time constant for the position mode and velocity mode. Setting
a value exceeding 20000 ms in the position mode will trigger [AL. F4].

If the preset speed command is lower

Servo motor speed than the rated speed, acceleration/

> Time
[Pr. PT50] setting

For example, for the servo motor with the rated speed of 3000 r/min, set 3000 (3 s)
to increase speed from O r/min to 1000 r/minin 1 s.

This parameter corresponds to "Profile acceleration (Class ID: 64h, Ins ID: 6083h,
Attr ID: 0)". When this parameter is mapped for the /O communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.

Setting range: 0 to 50000

[ms]
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Initial | Network

No./ Setting .
symbol/name | digit Function value
[unit] |ECT|EIP
PT50 Set the deceleration time taken from the rated speed to O r/min or 0 mm/s to the 0 @)
STB command. [ms]
Deceleration » In the profile mode
time constant Set a deceleration time constant for the position mode and velocity mode. Setting

a value exceeding 20000 ms in the position mode will trigger [AL. F4].

This parameter corresponds to "Profile deceleration (Index: 6084h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0 to 50000

Set the deceleration time taken from the rated speed to O r/min or 0 mm/s to the 0 O
command. [ms]
= In the profile mode
Set a deceleration time constant for the position mode and velocity mode. Setting
a value exceeding 20000 ms in the position mode will trigger [AL. F4].

This parameter corresponds to "Profile deceleration (Class ID: 64h, Ins ID: 6084h,
Attr ID: 0)". When this parameter is mapped for the I/O communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.

Setting range: 0 to 50000
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acceleration/
deceleration
time constant

Setting "0" will make it linear acceleration/deceleration.

Acceleration time Deceleration time

constant constant
Rated speed ,ﬂﬁ’l ,,,,, l‘—’

Preset speed -|------

speed Ta: Time until preset

| |

o |

Servo motor I - }
| | |

Lo | speed is reached

0 [r/min f “Ti i
[r/min] Ta brstc| | Tb: Time until stop
ql
Ta+ STC Tb

A long time constant set in STA ([Pr. PT49 Acceleration time constant]) or STB ([Pr.
PT50 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 setting
will be disabled at home position return.
= In the profile mode
When a value of 1000 ms or larger is set, the parameter value will be clamped to
1000 ms. The setting will be disabled at home position return.
Specify STA ([Pr. PT49 Acceleration time constant]) and STB ([Pr. PT50
Deceleration time constant]) with "Profile acceleration (Index: 6083h)" and "Profile
deceleration (Index: 6084h)".
This function will be enabled in the profile position mode and profile velocity mode.
To enable this function, cycle the power after setting.

The upper limit value of the actual arc part time is limited by

2000000
STA

2000000

sTB for deceleration.

for acceleration or by

(Example) When STA = 20000, STB = 5000 and STC = 200, the actual arc part
times are as follows.

At acceleration: 100 ms
2000000

20000
Therefore, it will be limited to 100 [ms].

At deceleration: 200 ms
2000000

5000
Therefore, it will be 200 [ms] as you set.

=100 [ms] < 200 [ms]

=400 [ms] > 200 [ms]

Setting range: 0 to 5000

No./ Setting ) Initial | Network
L Function value
symbol/name | digit [unit] |ECT|EP
PT51 This parameter is used to smooth the start/stop of the servo motor or linear servo 0 @)
STC motor. [ms]
S-pattern Set the time of the arc part for S-pattern acceleration/deceleration.
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acceleration/
deceleration
time constant

Setting "0" will make it linear acceleration/deceleration.

Acceleration time Deceleration time

constant constant
Rated speed ,ﬂﬁ’l ,,,,, l‘—’

Preset speed -|------

speed Ta: Time until preset

| |

o |

Servo motor I - }
| | |

Lo | speed is reached

0 [r/min f “Ti i
[r/min] Ta brstc| | Tb: Time until stop
ql
Ta+ STC Tb

A long time constant set in STA ([Pr. PT49 Acceleration time constant]) or STB ([Pr.
PT50 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 setting
will be disabled at home position return.
= In the profile mode
When a value of 1000 ms or larger is set, the parameter value will be clamped to
1000 ms. The setting will be disabled at home position return.
Specify STA ([Pr. PT49 Acceleration time constant]) and STB ([Pr. PT50
Deceleration time constant]) with "Profile acceleration (Class ID: 64h, Ins ID:
6083h, Attr ID: 0)" and "Profile deceleration (Class ID: 64h, Ins ID: 6084h, Attr ID:
0)".
This function will be enabled in the profile position mode and profile velocity mode.
To enable this function, cycle the power after setting.

The upper limit value of the actual arc part time is limited by

2000000
STA

2000000

STB for deceleration.

for acceleration or by

(Example) When STA = 20000, STB = 5000 and STC = 200, the actual arc part
times are as follows.

At acceleration: 100 ms
2000000

20000
Therefore, it will be limited to 100 [ms].

At deceleration: 200 ms
2000000

5000
Therefore, it will be 200 [ms] as you set.

=100 [ms] < 200 [ms]

=400 [ms] > 200 [ms]

Setting range: 0 to 5000

No./ Setting ) Initial | Network
L Function value
symbol/name | digit [unit] |ECT|EP
PT51 This parameter is used to smooth the start/stop of the servo motor or linear servo 0 @)
STC motor. [ms]
S-pattern Set the time of the arc part for S-pattern acceleration/deceleration.
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No./ Setting . Initial * | Network
symbol/name | digit Function valge
[unit] ECT| EIP
PT53 Set the rate of change of the torque command per second. 0.0 O
TQS However, setting "0.0" will disable the torque slope. [%l/s]
Torque slope This function will be enabled in the profile torque mode.
This parameter corresponds to "Torque slope (Index: 6087h)". When this parameter
is mapped for the PDO communication, the value written with MR Configurator2 is
overwritten with the controller. Thus, do not write a value with MR Configurator2.
Setting range: 0.0 to 1000000.0
Set the rate of change of the torque command per second. 0.0 @)
However, setting "0.0" will disable the torque slope. [%/s]
This function will be enabled in the profile torque mode.
This parameter corresponds to "Torque slope (Class ID: 64h, Ins ID: 6087h, Attr ID:
0)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.
Setting range: 0.0 to 1000000.0
PT55 _ _ _x | Home position return - Deceleration time constant selection Oh OO
*TOP8 Set a value used for the acceleration time constant and deceleration time constant at
Function home position return.
selection T-8 0: Using [Pr. PT56] for both acceleration time constant and deceleration time
constant
1: Using [Pr. PT56] for acceleration time constant, and [Pr. PT57] for deceleration
time constant
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X___ Oh
PT56 Set the acceleration time constant for the home position return. Set the acceleration 0 O
HMA time taken from O r/min or 0 mm/s to the rated speed. [ms]
Home This function will be enabled in the cyclic synchronous mode and profile mode.
position When "Use [Pr. PT56] as both acceleration time constant and deceleration time
return constant (0 _ _ _)"is selected in [Pr. PT55] Home position return - Deceleration time
acceleration constant selection, the value set in this parameter is used as a deceleration time
time constant constant at home position return.
This parameter corresponds to "Homing acceleration (Index: 609Ah)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
Setting range: 0 to 20000
Set the acceleration time constant for the home position return. Set the acceleration 0 O
time taken from O r/min or 0 mm/s to the rated speed. [ms]
This function will be enabled in the cyclic synchronous mode and profile mode.
When "Use [Pr. PT56] as both acceleration time constant and deceleration time
constant (0 _ _ _)"is selected in [Pr. PT55] Home position return - Deceleration time
constant selection, the value set in this parameter is used as a deceleration time
constant at home position return.
This parameter corresponds to "Homing acceleration (Class ID: 64h, Ins ID: 609Ah,
Attr ID: 0)". When this parameter is mapped for the /O communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.
Setting range: 0 to 20000
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No./ Setting . Initial * | Network
symbol/name | digit Function valge
[unit] ECT|EIP
PT57 Set the deceleration time constant at the home position return. Set a deceleration 0 OO
HMB time from the rated speed to 0 r/min or 0 mm/s. [ms]
Home This function will be enabled in the cyclic synchronous mode and profile mode.
position The parameter will be enabled when you select "Using [Pr. PT56] for acceleration
return time constant, and [Pr. PT57] for deceleration time constant (1 _ _ )" of "Home
deceleration position return - Deceleration time constant selection" in [Pr. PT55].
time constant
Setting range: 0 to 20000
PT65 Set the speed of the profile speed command. 100.00 | O
PVC The fractional portion of the parameter will be rounded down. [r/min)/
Profile speed This function will be enabled in the profile position mode. [mm/s]
command
This parameter corresponds to "Profile velocity (Index: 6081h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
Setting range: 0.00 to permissible instantaneous speed
Set the speed of the profile speed command. 100.00 @)
The fractional portion of the parameter will be rounded down. [r/min}/
This function will be enabled in the profile position mode. [mm/s]
This parameter corresponds to "Profile velocity (Class ID: 64h, Ins ID: 6081h, Attr ID:
0)". When this parameter is mapped for the I/O communication, the value written
with MR Configurator2 is overwritten with the controller. Thus, do not write a value
with MR Configurator2.
Setting range: 0.00 to permissible instantaneous speed
PT66 Set the maximum profile speed. 20000.00|] O
MPVC This function will be enabled in the profile position mode and profile velocity mode. [r/min}/
Maximum The fractional portion of this parameter will be rounded down in the profile position [mm/s]
profile speed mode.
This parameter corresponds to "Max profile velocity (Index: 607Fh)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.
Setting range: 0.00 to 20000.00
Set the maximum profile speed. 20000.00 O
This function will be enabled in the profile position mode and profile velocity mode. [r/min}/
The fractional portion of this parameter will be rounded down in the profile position [mm/s]
mode.
This parameter corresponds to "Max profile velocity (Class ID: 64h, Ins ID: 607Fh,
Attr ID: 0)". When this parameter is mapped for the /O communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.
Setting range: 0.00 to 20000.00
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No./ Setting ) Initial - Network
symbol/name | digit Function value
[unit] ECT|EIP
PT67 Set the maximum speed in the torque control. 500.00 | O
VLMT This function will be enabled in the profile torque mode and cyclic synchronous [r/min)/
Speed limit torque mode. [mm/s]

This parameter corresponds to "Velocity limit value (Index: 2D20h)". When this
parameter is mapped for the PDO communication, the value written with MR
Configurator2 is overwritten with the controller. Thus, do not write a value with MR
Configurator2.

Setting range: 0.00 to permissible instantaneous speed

Set the maximum speed in the torque control. 500.00 @)
This function will be enabled in the profile torque mode and cyclic synchronous [r/min)/
torque mode. [mm/s]

This parameter corresponds to "Velocity limit value (Class ID: 64h, Ins ID: 2D20h,
Attr ID: 0)". When this parameter is mapped for the /0 communication, the value
written with MR Configurator2 is overwritten with the controller. Thus, do not write a
value with MR Configurator2.

Setting range: 0.00 to permissible instantaneous speed

PT69 This parameter is the extension parameter of [Pr. PT07]. 0 OO
ZSTH When [Pr. PT69] is used, the home position shift distance is calculated as follows. Refer
Home Home position shift distance = [Pr. PT07] + ([Pr. PT69] x 65536) to
position shift The unit of this parameter will be as follows depending on the setting of [Pr. PA01]. |Function
distance = In the cyclic synchronous mode column
(extension The unit is [pulse]. for unit.
parameter) + In the profile mode
The unit can be changed to 10° [degree] or [pulse] with the setting of [Pr. PTO1].

This parameter setting is available with servo amplifiers with software version BO or

later.

Setting range: 0 to 32767
PT71 This parameter is the extension parameter of [Pr. PT09]. 0 OO
DCTH When [Pr. PT71] is used, the travel distance after proximity dog is calculated as Refer
Travel follows. to
distance after Travel distance after proximity dog = [Pr. PT09] + ([Pr. PT71] x 65536) Function
proximity dog This function will be enabled in the profile mode and cyclic synchronous mode. column
(extension The unit can be changed to 10” [degree] or [pulse] with the setting of [Pr. PT01]. for unit.
parameter) This parameter setting is available with servo amplifiers with software version BO or

later.

Setting range: 0 to 32767
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No./ Setting ) Initial - Network
S Function value
symbol/name | digit [unit] |ECT|EIP
PT72 Set an electronic gear numerator for converting a synchronous encoder command 0000h @)
ECMXL into a command unit. Upper and lower are a set.
Synchronous Set the electronic gear in hexadecimal.
encoder
electronic Setting value of this parameter: __
gear - | —
Numerator Upper four Lower four
digits digits

(lower four
digits) L [Pr. PT72]
[Pr. PT73]

Set a value within the following range. When a value outside the range is set,
synchronous control error will occur and synchronous control will not start even
though Synchronous control command (Control DI7 bit 12) is input.

Setting "0" will apply "1".

1 < Synchronous encoder electronic gear - Numerator
16000  Synchronous encoder electronic gear - Denominator

< 6000

To enable the parameter value, cycle the power or turn on Analysis command
(Control DI 7 bit 14).

This parameter corresponds to "External encoder gear numerator (Class ID: 64h, Ins
ID: 2DFOh, Attr ID: 1)". When this parameter is mapped for the 1/O communication,
the value written with MR Configurator2 is overwritten with the controller. Thus, do
not write a value with MR Configurator2.

Setting range: 0000h 0000h to FFFFh FFFFh

PT73 Set an electronic gear numerator for converting a synchronous encoder command 0000h @)
ECMXH into a command unit. Upper and lower are a set.
Synchronous Refer to [Pr. PT72] for details.

encoder
electronic
gear -
Numerator
(upper four
digits)
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No./ Setting . Initial" | Network
S Function value

symbol/name | digit [unit] |ECT|EIP
PT74 Set an electronic gear denominator for converting a synchronous encoder command | 0000h @)
ECDVL into a command unit. Upper and lower are a set.
Synchronous Set the electronic gear in hexadecimal.
encoder
electronic Setting value of this parameter: __
gear -

%(—J %/—/
Upper four Lower four
digits digits

(lower four
digits) L [Pr. PT74]
[Pr. PT75]

Set a value within the following range. When a value outside the range is set,
synchronous control error will occur and synchronous control will not start even
though Synchronous control command (Control DI7 bit 12) is input.

Setting "0" will apply "1".

Denominator

1 < Synchronous encoder electronic gear - Numerator
16000  Synchronous encoder electronic gear - Denominator

< 6000

To enable the parameter value, cycle the power or turn on Analysis command
(Control DI 7 bit 14).

This parameter corresponds to "External encoder gear denominator (Class ID: 64h,
Ins ID: 2DFOh, Attr ID: 2)". When this parameter is mapped for the 1/0
communication, the value written with MR Configurator2 is overwritten with the
controller. Thus, do not write a value with MR Configurator2.

Setting range: 0000h 0000h to FFFFh FFFFh

PT75 Set an electronic gear denominator for converting a synchronous encoder command | 0000h @)
ECDVH into a command unit. Upper and lower are a set.
Synchronous Refer to [Pr. PT74] for details.

encoder
electronic
gear -
Denominator
(upper four
digits)

5.2.9 Network setting parameters ([Pr. PN_ _])

No./ Setting . Initial | Network
| o Function value
symbol/name | digit unit] |[ECT|EP
PNO1 Set the node address of the network. 0000h | O
**NADR When using the parameter, set the axis selection rotary switch to "00h". The
Node address parameter will be enabled for the EtherCAT.
setting
Setting range: 0000h to FFFFh




5. PARAMETERS

5.3 Software limit

The limit stop with the software limit ([Pr. PT15] to [Pr. PT18]) is the same as the motion of the stroke end.
Exceeding a setting range will stop and servo-lock the shaft. This will be enabled at power-on and will be
disabled in the velocity mode, torque mode, and homing mode. Setting a same value to "Software limit +"
and "Software limit -" will disable this function. Setting a larger value to "Software limit -" than "Software limit
+" will disable this function.

Inhibited range

%////////////////
/ Movable range

“ »

impossible

Current position
Software limit

Travel I [ Travel possible
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5.4 How to set the electronic gear
5.4.1 Electronic gear setting for the profile mode

(1) Setting [pulse] with "Position data unit" of [Pr. PT01]
Adjust [Pr. PA06] and [Pr. PAQ7] to match the servo amplifier setting with the travel distance of the
machine.
Electronic gear

([Pr. PAO6]/[Pr. PAO7])
******* Servo motor

Encoder

Pt: Servo motor encoder resolution: 4194304 [pulse/rev]
AS: Travel distance per servo motor revolution [mm/rev]/[inch/rev]/[pulse/rev]
CMX/CDV = PY/AS

The following setting example explains how to calculate the electronic gear.

POINT

@To calculate the electronic gear, the following specification symbols are
required.
Pb: Ball screw lead [mm]
1/n: Reduction ratio
P:: Servo motor encoder resolution [pulse/rev]
AS: Travel distance per servo motor revolution [mm/rev]

(a) Setting example of a ball screw

1/n

Machine specifications 1In = Z1/Z2 = 1/2 : i
Z2 | 5
| |
Ball screw lead Pb = 10 [mm] |:|—I 2y —sPP = 10 [mm]
Reduction ratio: 1/n = Z4/Z, = 1/2 Servo motor encoder resolution

Z,: Number of gear teeth on servo motor side 4194304 [pulse/rev]

Z,: Number of gear teeth on load gear

Servo motor encoder resolution P; = 4194304 [pulse/rev]

CMX _ Pt _ P _ 4194304 _ 4194304 _ 524288
CDV ~ AS ~ n-Pba(Note)  1/2:10-1000 5000 625

Note. Because the command unit is "mm", a is 1000. When the unit is "inch", a is 10000. When the unit is "pulse”, a is 1.

Therefore, set CMX = 524288 and CDV = 625.
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(b) Setting example of a conveyor

r=160 [mm]
Machine specifications
Pulley diameter: r = 160 [mm] 1/n L1y Servo motor encoder resolution
Reduction ratio: 1/n = Z,/Z, = 1/3 "5, 7, 14194304 [pulserrev]
Z,: Number of gear teeth on servo motor side 1n=Z4Z2 = 1/3
Z,: Number of gear teeth on load gear
Servo motor encoder resolution P; = 4194304 [pulse/rev]
CMX _ Pt _ Pt _ 4194304 _ 4194304 524288
CDhV  AS n-r-1r-a (Note) 1/3-160-1-1000 167551.61 20944

Note. Because the command unit is "mm", a is 1000. When the unit is "inch", a is 10000. When the unit is "pulse”, a is 1.

Reduce CMX and CDV to within the setting range or lower and round off each value to the closest

whole number.
Therefore, set CMX = 524288 and CDV = 20944.

(2) Setting [degree] with "Position data unit” of [Pr. PTO1].
Set the number of gear teeth on machine side to [Pr. PA06] and the number of gear teeth on servo
motor side to [Pr. PAQ7].
Electronic gear

([Pr. PAOB)/[Pr. PAOT7])
******* Servo motor

- "[CMX| Pt
Travel distance — I
H{CDV |1 360000
|

,,,,,,,

Encoder
Pt: Servo motor encoder resolution: 4194304 [pulse/rev]

Set the electronic gear within the following range. Setting out of the range will trigger [AL. 37 Parameter
error].

(a) Set values to make numerator and denominator 16384 or lower if the electronic gear (CMX/CDV) is
reduced to its lowest terms.

(b) Set values to make numerator and denominator 16777216 or lower if (CMX x P,)/(CDV x 360000) is
reduced to its lowest terms.

The following shows a setting example of the electronic gear.
Number of gear teeth on machine side: 25, number of gear teeth on servo motor side: 11

Set [Pr. PAO6] = 25 and [Pr. PAO7] = 11.

Machine

Servo motor 72

T o

Pt (Servo motor resolution): 4194304 pulses/rev
Z1: Number of gear teeth on servo motor side
Z2: Number of gear teeth on machine side
Z1:72 =11:25
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6. NORMAL GAIN ADJUSTMENT

POINT

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

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

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

words.
Load to motor inertia ratio — Load to motor mass ratio
Torque —  Thrust

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 Estlmatlpn of Ioaq to motor Automatically set Manually set
inertia ratio parameters parameters
Auto tuning mode 1 1 Always estimated GD2 ([Pr. PB06]) RSP ([Pr. PA09])
(initial value) PG1 ([Pr. PBO7])

PG2 ([Pr. PB08])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])

Auto tuning mode 2 2 Fixed to [Pr. PB06] value PG1 ([Pr. PBO7]) GD2 ([Pr. PB06])
PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
Manual mode ___3 GD2 ([Pr. PB06])
PG1 ([Pr. PB0O7])
PG2 ([Pr. PB08])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 1 ___0 Always estimated GD2 ([Pr. PB06]) PG1 ([Pr. PBO7])
(interpolation mode) PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 2 ___4 Fixed to [Pr. 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

A\ 4

made for 2 or more
axes?

The load fluctuation Yes

(interpolation mode)

is large during driving?

One-touch tuning Handle the error

Error handling

Finished normally? is possible?

v

Auto tuning mode 1

Adjustment OK?

Auto tuning mode 2

Adjustment OK?

2 gain adjustment mode 2

Adjustment OK?

Manual mode

Yes
Yes
J Yes
b 4
Adjustment OK? No 5 =¢
Yes
. Yes
Y
A4
End

6.1.2 Adjustment using MR Configurator2

This section explains the functions and adjustment using the servo amplifier with MR Configurator2.

Function Description

Adjustment

Machine analyzer With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random
vibration command from a personal
computer to the servo and measuring the

machine response.

You can grasp the machine resonance
frequency and determine the notch
frequency of the machine resonance
suppression filter.
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6.2 One-touch tuning

POINT

__ 1" (initial value).

@\When executing the one-touch tuning, check the [Pr. PA21 One-touch tuning
function selection]is "

@For one-touch tuning via a network, refer to the MR-J4-_TM_ Servo Amplifier
Instruction Manual for each communication method.

Connect MR Configurator2 and open the one-touch tuning window, and you can use the function. The
following parameters are set automatically with one-touch tuning.

Table 6.1 List of parameters automatically set with one-touch tuning

Parameter | Symbol Name Parameter | Symbol Name
PAO8 ATU [ Auto tuning mode PB16 NHQ2 | Notch shape selection 2
PAO9 RSP | Auto tuning response PB18 LPF | Low-pass filter setting
PBO1 FILT | Adaptive tuning mode (adaptive filter II) PB19 VRF11 | Vibration suppression control 1 - Vibration
PB02 VRFT | Vibration suppression control tuning frequency
mode (advanced vibration suppression PB20 | VRF12 | Vibration suppression control 1 -
control II) Resonance frequency
PB06 GD2 | Load to motor inertia ratio/load to motor PB21 VRF13 | Vibration suppression control 1 - Vibration
mass ratio frequency damping
PB0O7 PG1 | Model loop gain PB22 VRF14 | Vibration suppression control 1 -
PB08 PG2 | Position loop gain Resonance frequency damping
PB09 VG2 | Speed loop gain PB23 VFBF | Low-pass filter selection
PB10 VIC | Speed integral compensation PB47 NHQ3 [ Notch shape selection 3
PB12 OVA | Overshoot amount compensation PB48 NH4 | Machine resonance suppression filter 4
PB13 NH1 | Machine resonance suppression filter 1 PB49 NHQ4 | Notch shape selection 4
PB14 NHQ1 | Notch shape selection 1 PB51 NHQS5 | Notch shape selection 5
PB15 NH2 | Machine resonance suppression filter 2 PE41 EOP3 | Function selection E-3
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6.2.1 One-touch tuning flowchart

Make one-touch tuning as follows.

Startup of the system

] Rotate the servo motor by an external controller, etc. (The one-touch tuning cannot be performed if the
Operation servo motor is not operating.)

One-touch tuning start

Select a response mode (high mode, basic mode, and low mode) in the one-touch tuning window of
Response mode selection MR Configurator2.

Push the start button to start one-touch tuning. Push it during servo motor driving.
One-touch tuning execution | \hen one-touch tuning is completed normally, the parameters described in table 6.1 will be set
automatically.

Startup a system referring to chapter 4.

Start one-touch tuning of MR Configurator2.

End
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6.2.2 Display transition and operation procedure of one-touch tuning

(1) Response mode selection
Select a response mode from 3 modes in the one-touch tuning window of MR Configurator2.

( One-touch Tuning : E 1

E‘ Axis1 [v] WMReturn to value before adjustment Return to initial value

Start to operate before pressing "Start™ button.

The one-touch tuning cannot be performed if the servo motor is not operating.

Resp mode

O High mode
Execute the response mode for machines with high rigidity

Execute the rezsponze mode for standard machines - Start

O Low mode
Execute the response mode for machines with low rigidity

Error code

Status cooo 0 Error Code List

Adjustment result

| I I

Settling time

Overshoot amount 0| pulse

Update Project

To further improve performance

Fine-adjust the model loop gain Tuning

Detailed Setting

Set the detailed parameter relating to One-touch tuning Parameter

Response mode Explanation
High mode This mode is for high rigid system. (Note)
Basic mode This mode is for standard system.

Low mode This mode is for low rigid system.

Note. If the communication cycle of the controller is 2 ms or more, the gain may be
adjusted higher. In this case, readjust the gain in the basic mode or the low mode.

Refer to the following table for selecting a response mode.

Response Machine characteristic
mode Response
Low mode Basic mode High mode Guideline of corresponding machine
A A

Low response

A

Arm robot

General machine tool
Conveyor

Precision working
machine

Inserter
Mounter
Bonder

v
High
v response
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POINT
@For equipment in which overshoot during one-touch tuning is in the permissible
level of the in-position range, changing the value of [Pr. PA25 One-touch tuning
- Overshoot permissible level] will shorten the settling time and improve the
response.

(2) One-touch tuning execution

After the response mode is selected in (1), pushing the start button during driving will start one-touch
tuning. If the start button is pushed while the servo motor stops, "C 0 0 2" or "C 0 0 4" will be displayed
at status in error code. (Refer to (4) in this section for error codes.)

( One-touch Tuning

E Axis1 . WMReturn to value before adjustment Return to initial value

Start to operate before pressing "Start” button.
The one-touch tuning cannot be performed if the servo motor is not operating.

Response mode
() High mode
Execute the rezsponse 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 cooz i) Error Code List

Adjustment result

Owvershoot amount I:I pulze

Update Project

To further improve performance

Fine-adjust the model loop gain

Detailed Setting

Set the detailed parameter relating to One-touch tuning Parameter

During processing of one-touch tuning, the status will be displayed in the progress window as follows.
One-touch tuning will be finished at 100%.

[ ol
: =
Progress Display Screen X

Completing the one-touch tuning starts writing tuning parameters to the servo amplifier. "0 0 0 0" is
displayed at status in error code. In addition, settling time and overshoot amount will be displayed in
"Adjustment result" after adjustment.
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(3) One-touch tuning execution

During one-touch tuning, pushing the stop button stops one-touch tuning.
If the one-touch tuning is stopped, "C 0 0 0" will be displayed at status in error code.

(4) If an error occur
If a tuning error occurs during tuning, one-touch tuning will be forcibly terminated. With that, the following
error code will be displayed in status. Check the cause of tuning error.

Error code

Name

Description

Action

C000

Tuning canceled

The stop button was pushed during one-touch
tuning.

C001 Overshoot exceeded The overshoot amount is larger than the value | Increase the in-position range.
set in [Pr. PA10 In-position range].

C002 Servo-off during tuning The one-touch tuning was attempted during Perform the one-touch tuning after servo-on.
servo-off.

C003 Control mode error The one-touch tuning was attempted while the | Select the position mode or velocity mode for
torque mode was selected in the control the control mode from the controller, and then
modes. make one-touch tuning.

C004 Time-out 1. 1 cycle time during the operation has been | Set the 1 cycle time during the operation to 30

over 30 s. s or less.
2. The command speed is low. Set the servo motor speed to100 r/min or
higher.
3. The operation interval of the continuous Maintain the operation interval during motor
operation is short. driving about 200 ms.

C005 Load to motor inertia 1. The estimation of the load to motor inertia | Drive the motor with meeting conditions as

ratio misestimated ratio at one-touch tuning was a failure. follows.

- The acceleration/deceleration time constant
to reach 2000 r/min (mm/s) is 5 s or less.

- Servo motor speed is 150 r/min (mm/s) or
higher.

- The load to servo motor (mass of linear
servo motor's primary side or direct drive
motor) inertia ratio is 100 times or less.

- The acceleration/deceleration torque is
10% or more of the rated torque.

2. The load to motor inertia ratio was not Set to the auto tuning mode that does not
estimated due to such as an oscillation. estimate the load to motor inertia ratio as
follows, and then execute the one-touch
tuning.

= Select "Auto tuning mode 2 (_ _ _ 2)",
"Manual mode (_ _ _ 3)", or "2 gain
adjustment mode 2 (_ _ _ 4)" of "Gain
adjustment mode selection" in [Pr. PA08].

= Set [Pr. PB06 Load to motor inertia
ratio/load to motor mass ratio] properly with
manual setting.

COOF One-touch tuning "One-touch tuning function selection" in [Pr. Select "Enabled (_ _ _ 1)".

disabled

PA21] is "Disabled (___ 0)".

(5) If an alarm occur
If an alarm occurs during tuning, one-touch tuning will be forcibly terminated.
Remove the cause of the alarm and execute one-touch tuning again.

(6)

If a warning occur
If a warning which continue the motor driving occurs during the tuning, one-touch tuning will be
continued.
If a warning which does not continue the motor driving occurs during the tuning, one-touch tuning will be
stopped.
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(7) Clearing one-touch tuning
You can clear the parameter values set with one-touch tuning.
Refer to table 6.1 for the parameters which you can clear.
Pushing "Return to value before adjustment"” in the one-touch tuning window of MR Configurator2
enables to rewrite the parameter to the value before pushing the start button.
In addition, pushing "Return to initial value" in the one-touch tuning window enables to rewrite the
parameter to the initial value.

One-touch Tuning

Start to operate before pressing "Start™ button.
The one-touch tuning cannot be performed if the servo motor iz not operating.

Response mode
) High mode
Execute the response mode for machines with high rigidity
(%) Basic mode

Execute the rezsponse mode for standard machines

O Low mode
Execute the response mode for machines with low rigidity

Error code

Status oooo g Error Code List

Adjustment result

st e E—
Overshoot amount pulse

Update Project

To further improve performance

Fine-adjust the model loop gain

Detailed Setting

Set the detailed parameter relating to One-touch tuning Parameter

Clearing one-touch tuning is completed, the following window will be displayed. (returning to initial value)

MELSOFT Series MR GonfisuratorZ !z!
@ Returned to the initial values.

6.2.3 Caution for one-touch tuning

(1) The tuning is not available in the torque mode.

(2) The one-touch tuning cannot be executed while an alarm or warning which does not continue the motor
driving is occurring.
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(3) The tuning is not available during the following test operation mode.
(a) Output signal (DO) forced output

(b) Motor-less operation

6.3 Auto tuning
6.3.1 Auto tuning mode

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

(1) Auto tuning mode 1
The servo amplifier is factory-set to the auto tuning mode 1.
In this mode, the load to motor inertia ratio of a machine is always estimated to set the optimum gains
automatically.
The following parameters are automatically adjusted in the auto tuning mode 1.

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PBO7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

POINT

@ The auto tuning mode 1 may not be performed properly if all of the following
conditions are not satisfied.
* The acceleration/deceleration time constant to reach 2000 r/min (mm/s) is 5 s
or less.
= Servo motor speed is 150 r/min (mm/s) or higher.
* The load to servo motor (mass of linear servo motor's primary side or direct
drive motor) inertia ratio is 100 times or less.
- The acceleration/deceleration torque is 10% or more of the rated torque.
@Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning
may not function properly, either. In such cases, use the auto tuning mode 2 or
manual mode to make gain adjustment.

(2) Auto tuning mode 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode 1. Since
the load to motor inertia ratio is not estimated in this mode, set the value of a correct load to motor
inertia ratio in [Pr. PB06].
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter Symbol Name
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 + IF_>%O1P %%'} + Current
- VG2 VIG - control T
( ] Current feedback Servo motor
[ SetOor1toturnon. Real-time [ Position/speed
N I — auto tuning section B feedback
! |
|
: Gain tabl [ Load to motor —l—
—Galin table [« inertia ratio |
! / estimation section [¢T
| ,j Switch I Speed feedback
[Pr. PAOS8] [Pr. PAQ9] [Pr. PB06 Load to
motor inertia ratio/
load to motor mass ratio]

Gain adjustment mode selection  Response
level setting

When a servo motor is accelerated/decelerated, the load to motor inertia ratio estimation section always
estimates the load to motor inertia ratio from the current and speed of the servo motor. The results of
estimation are written to [Pr. PB06 Load to motor inertia ratio/load to motor mass ratio]. These results can be
confirmed on the status display screen of the MR Configurator2.

If you have already known the value of the load to motor inertia ratio or failed to estimate, set "Gain
adjustment mode selection" to "Auto tuning mode 2 (_ __ 2)"in [Pr. PAQ8] to stop the estimation (turning off
the switch in above diagram), and set the load to motor inertia ratio or load to motor mass ratio ([Pr. PB06])
manually.

From the preset load to motor inertia ratio ([Pr. PB06]) value and response ([Pr. 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.

6- 10
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6.3.3 Adjustment procedure by auto tuning

Since auto tuning is enabled before shipment from the factory, simply running the servo motor automatically
sets the optimum gains that match the machine. Merely changing the response level setting value as
required completes the adjustment. The adjustment procedure is as follows.

C 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/load to motor mass ratio] manually.

Adjust response level setting so
that desired response is achieved
on vibration-free level.

I

Acceleration/deceleration repeated

Requested performance No

satisfied?

A 4

To 2 gain adjustment
mode 2

6- 11
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6.3.4 Response level setting in auto tuning mode

Set the response of the whole servo system by [Pr. PA09]. As the response level setting is increased, the
track ability and settling time for a command decreases, but a too high response level will generate vibration.
Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100 Hz, filter tuning mode selection in [Pr. PBO1] or machine resonance suppression filter in [Pr.
PB13] to [Pr. PB16], [Pr. PB46] to [Pr. PB51] may be used to suppress machine resonance. Suppressing
machine resonance may allow the response level setting to increase. Refer to section 7.2 and 7.3 for
settings of the adaptive tuning mode and machine resonance suppression filter.

[Pr. PAQ9]
Machine characteristic Reference Machine characteristic Reference
Setting Guideline for (setting Setting Guideline for (setting
value [Response| machine resonance | value of value [Response| machine resonance | value of
frequency [Hz] MR-J3) frequency [Hz] MR-J3)
1 Low 2.7 21 Middle 67.1 17
2 response 3.6 22 response 75.6 18
3 1 49 23 * 85.2 19
4 6.6 24 95.9 20
5 10.0 1 25 108.0 21
6 11.3 2 26 121.7 22
7 12.7 3 27 137.1 23
8 14.3 4 28 154.4 24
9 16.1 5 29 173.9 25
10 18.1 6 30 195.9 26
11 20.4 7 31 220.6 27
12 23.0 8 32 248.5 28
13 25.9 9 33 279.9 29
14 29.2 10 34 315.3 30
15 32.9 11 35 355.1 31
16 37.0 12 36 400.0 32
17 41.7 13 37 446.6
18 v 47.0 14 38 v 501.2
19 Middle 52.9 15 39 High 571.5
20 response 59.6 16 40 response 642.7

6- 12
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6.4 Manual mode

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with

three parameters.

(1) For speed control
(a) Parameter

POINT

@ If machine resonance occurs, filter tuning mode selection in [Pr. PB01] or
machine resonance suppression filter in [Pr. PB13] to [Pr. PB16] and [Pr. PB46]
to [Pr. PB51] may be used to suppress machine resonance. (Refer to section
7.2t07.3))

The following parameters are used for gain adjustment.

(b) Adjustment procedure

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PB07 PG1 | Model loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation
Step Operation Description
1 Brief-adjust with auto tuning. Refer to section 6.2.3.
9 Change the setting of auto tuning to the manual mode ([Pr.
PA08]: _ _ _3).
Set the estimated value to the load to motor inertia ratio/load to
3 motor mass ratio. (If the estimate value with auto tuning is
correct, setting change is not required.)
4 Set a slightly smaller value to the model loop gain
Set a slightly larger value to the speed integral compensation.
5 Increase the speed loop gain within the vibration- and unusual Increase the speed loop
noise-free range, and return slightly if vibration takes place. gain.
Decrease the speed integral compensation within the vibration- Decrease the time
6 free range, and return slightly if vibration takes place. constant of the speed
integral compensation.
7 Increase the model loop gain, and return slightly if overshoot Increase the model loop
takes place. gain.
If the gains cannot be increased due to mechanical system Suppression of machine
resonance or the like and the desired response cannot be resonance
8 achieved, response may be increased by suppressing resonance | Refer to section 7.2 and
with the adaptive tuning mode or machine resonance 7.3.
suppression filter and then executing steps 3 to 7.
9 While checking the motor status, fine-adjust each gain. Fine adjustment

6- 13
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(c) Parameter adjustment

1)

2)

3)

[Pr. PB0O9 Speed loop gain]

This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

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

Speed loop response frequency [Hz] =

[Pr. PB10 Speed integral compensation]

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

2000 to 3000
Speed loop gain/(1 + Load to motor inertia ratio)

Speed integral compensation setting [ms] =

[Pr. PBO7 Model loop gain]

This parameter determines the response level to a speed command. Increasing the value
improves track ability to a speed command, but a too high value will make overshoot liable to
occur at settling.

Model | _ deli Speed loop gain 1 ) 1
odel loop gain guideline < 3 ; — x|— 10—
pgaing (1 + Load to motor inertia ratio) (4 8
(2) For position control
(a) Parameter
The following parameters are used for gain adjustment.
Parameter Symbol Name
PB06 GD2 [ Load to motor inertia ratio/load to motor mass ratio
PB07 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation

6- 14
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(b) Adjustment procedure

Step

Operation

Description

1

Brief-adjust with auto tuning. Refer to section 6.2.3.

2

Change the setting of auto tuning to the manual mode ([Pr.
PAO8]: _ _ _3).

Set the estimated value to the load to motor inertia ratio/load to
motor mass ratio. (If the estimate value with auto tuning is
correct, setting change is not required.)

Set a slightly smaller value to the model loop gain and the
position loop gain.
Set a slightly larger value to the speed integral compensation.

Increase the speed loop gain within the vibration- and unusual
noise-free range, and return slightly if vibration takes place.

Increase the speed loop
gain.

Decrease the speed integral compensation within the vibration-
free range, and return slightly if vibration takes place.

Decrease the time
constant of the speed
integral compensation.

Increase the position loop gain, and return slightly if vibration
takes place.

Increase the position loop
gain.

Increase the model loop gain, and return slightly if overshoot
takes place.

Increase the model loop
gain.

If the gains cannot be increased due to mechanical system
resonance or the like and the desired response cannot be
achieved, response may be increased by suppressing resonance
with the adaptive tuning mode or machine resonance
suppression filter and then executing steps 3 to 8.

Suppression of machine
resonance

Refer to section 7.2 and
7.3.

10

While checking the settling characteristic and motor status, fine-
adjust each gain.

Fine adjustment

(c) Parameter adjustment

1) [Pr. PB09 Speed loop gain]
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

2)

Speed loop response frequency [Hz] =

Speed loop gain

[Pr. PB10 Speed integral compensation]
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral

control. Increasing the setting lowers the response level. However, if the load to motor inertia
ratio is large or the mechanical system has any vibratory element, the mechanical system is liable
to vibrate unless the setting is increased to some degree. The guideline is as indicated in the

following expression.

Speed integral compensation setting [ms]
2000 to 3000

>
~ Speed loop gain/(1 + Load to motor inertia ratio)

6- 15
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3) [Pr. PB0O8 Position loop gain]
This parameter determines the response level to a disturbance to the position control loop.
Increasing the value increases the response level to the disturbance, but a too high value will
increase vibration of the mechanical system.

Position | . deline < Speed loop gain 1 ) 1
= x|— 10
ostlion foop gain guicelne (1 + Load to motor inertia ratio) (4 8

4) [Pr. PBO7 Model loop gain]
This parameter determines the response level to a position command. Increasing the value
improves track ability to a position command, but a too high value will make overshoot liable to
occur at settling.

Model loop gain guideline < x|—1to —

Speed loop gain 1 1
(1 + Load to motor inertiaratio) (4 8

6.5 2 gain adjustment mode

The 2 gain adjustment mode is used to match the position loop gains of the axes when performing the
interpolation operation of servo motors of two or more axes for an X-Y table or the like. In this mode,
manually set the model loop gain that determines command track ability. Other parameters for gain
adjustment are set automatically.

(1) 2 gain adjustment mode 1 (interpolation mode)
The 2 gain adjustment mode 1 manually set the model loop gain that determines command track ability.
The mode constantly estimates the load to motor inertia ratio, and automatically set other parameters for
gain adjustment to optimum gains using auto tuning response.
The following parameters are used for 2 gain adjustment mode 1.

(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
PB06 GD2 [ Load to motor inertia ratio/load to motor mass ratio
PB08 PG2 | Position loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation

(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
PAO9 RSP | Auto tuning response
PBO7 PG1 | Model loop gain

6- 16
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(2) 2 gain adjustment mode 2

Use 2 gain adjustment mode 2 when proper gain adjustment cannot be made with 2 gain adjustment
mode 1. Since the load to motor inertia ratio is not estimated in this mode, set the value of a proper load
to motor inertia ratio in [Pr. PBOG6].

The following parameters are used for 2 gain adjustment mode 2.

(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
PAQ9 RSP | Auto tuning response
PBO06 GD2 | Load to motor inertia ratio/load to motor mass ratio
PBO7 PG1 | Model loop gain

(3) Adjustment procedure of 2 gain adjustment mode

POINT

@Set the same value in [Pr. PB07 Model loop gain] for the axis used in 2 gain
adjustment mode.

Step

Operation

Description

1

Set to the auto tuning mode.

Select the auto tuning
mode 1.

During operation, increase the response level setting value in [Pr.

PAQ9], and return the setting if vibration occurs.

Adjustment in auto tuning
mode 1.

Check value of the model loop gain and the load to motor inertia
ratio in advance.

Check the upper setting
limits.

Set the 2 gain adjustment mode 1 ([Pr. PA08]: __ _ 0).

Select the 2 gain
adjustment mode 1
(interpolation mode).

When the load to motor inertia ratio is different from the design
value, select the 2 gain adjustment mode 2 ([Pr. PA08]: _ _ _ 4)

and then set the load to motor inertia ratio manually in [Pr. PB06].

Check the load to motor
inertia ratio.

Set the model loop gain of all the axes to be interpolated to the
same value. At that time, adjust to the setting value of the axis,
which has the smallest model loop gain.

Set position loop gain.

Considering the interpolation characteristic and motor status,
fine-adjust the model loop gain and response level setting.

Fine adjustment

6- 17
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(4) Parameter adjustment
[Pr. PBO7 Model loop gain]
This parameter determines the response level of the position control loop. Increasing the value improves
track ability to a position command, but a too high value will make overshoot liable to occur at settling.
The droop pulses value is determined by the following expression.

Position command frequency [pulse/s]

Number of droop pulses [pulse] = Model loop gain setting

Position command frequency differs depending on the operation mode.
Rotary servo motor and direct drive motor:

Position command frequency
_ Servo motor speed [r/min]

60

x Encoder resolution (number of pulses per servo motor revolution)

Linear servo motor:

Position command frequency = Speed [mm/s] + Encoder resolution (travel distance per pulse)

6- 18
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7. SPECIAL ADJUSTMENT FUNCTIONS

7.1 Filter setting

POINT

@The functions given in this chapter need not be used normally. Use them if you
are not satisfied with the machine status after making adjustment in the methods
in chapter 6.

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

Load to motor inertia ratio — Load to motor mass ratio

—  Thrust

Torque

The following filters are available with MR-J4 servo amplifiers.

Command
pulse train

Command
filter

Speed [Pr. PB18] [Pr. PB13] [Pr. PB15] [Pr. PB46]
control Low-pass Machine Machine Machine
filter || resonance resonance resonance
tti suppression suppression suppression
setling filter 1 filter 2 filter 3
[Pr. PB48] [Pr. PB50]
[Pr. PB49] Machine [Pr. PE41] Machine

resonance
suppression
filter 4

“{Pr.PBITI_

Shaft
resonance
suppression

resonance
suppression
filter 5

Robust filter

Servo motor

filter
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7.1.1 Machine resonance suppression filter

POINT

@The machine resonance suppression filter is a delay factor for the servo system.
Therefore, vibration may increase if you set an incorrect resonance frequency or
set notch characteristics too deep or too wide.

@If the frequency of machine resonance is unknown, decrease the notch
frequency from higher to lower ones in order. The optimum notch frequency is
set at the point where vibration is minimal.

@A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

@A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

@ The machine characteristic can be grasped beforehand by the machine analyzer
on MR Configurator2. This allows the required notch frequency and notch
characteristics to be determined.

If a mechanical system has a natural resonance point, increasing the servo system response level may
cause the mechanical system to produce resonance (vibration or unusual noise) at that resonance
frequency. Using the machine resonance suppression filter and adaptive tuning can suppress the resonance
of the mechanical system. The setting range is 10 Hz to 4500 Hz.
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(1) Function

The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of
the specific frequency to suppress the resonance of the mechanical system. You can set the gain
decreasing frequency (notch frequency), gain decreasing depth and width.

Response of

Notch
characteristics mechanical system

Machine resonance point

Notch width

Y INotch depth

‘ Frequency

Notch frequency

You can set five machine resonance suppression filters at most.

Frequency

Parameter that is
reset with vibration

Parameter
automatically

suppression filter 5

machine resonance suppression filter 5.
The robust filter is disabled for the initial
setting.

Filter Setting parameter Precaution tough drive adjusted with one-
function touch tuning
Machine resonance PB01/PB13/PB14 The filter can be set automatically with PB13 PB01/PB13/PB14
suppression filter 1 "Filter tuning mode selection" in [Pr.
PBO1].
Machine resonance PB15/PB16 PB15 PB15/PB16
suppression filter 2
Machine resonance PB46/PB47 PB47
suppression filter 3
Machine resonance PB48/PB49 Enabling the machine resonance PB48/PB49
suppression filter 4 suppression filter 4 disables the shaft
resonance suppression filter.
Using the shaft resonance suppression
filter is recommended because it is
adjusted properly depending on the
usage situation.
The shaft resonance suppression filter is
enabled for the initial setting.
Machine resonance PB50/PB51 Enabling the robust filter disables the PB51
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(2) Parameter

(@)

(c)

(e)

Machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14])

Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
([Pr. PB13] and [Pr. PB14])

When you select "Manual setting (_ _ _ 2)" of "Filter tuning mode selection" in [Pr. PB01], the setting
of the machine resonance suppression filter 1 is enabled.

Machine resonance suppression filter 2 ([Pr. PB15] and [Pr. PB16])

To use this filter, select "Enabled (_ __ 1)" of "Machine resonance suppression filter 2 selection" in
[Pr. PB16].

How to set the machine resonance suppression filter 2 ([Pr. PB15] and [Pr. PB16]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 3 ([Pr. PB46] and [Pr. PB47])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 3 selection” in
[Pr. PB47].

How to set the machine resonance suppression filter 3 ([Pr. PB46] and [Pr. PB47]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 4 ([Pr. PB48] and [Pr. PB49])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 4 selection" in
[Pr. PB49]. However, enabling the machine resonance suppression filter 4 disables the shaft
resonance suppression filter.

How to set the machine resonance suppression filter 4 ([Pr. PB48] and [Pr. PB49]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 5 ([Pr. PB50] and [Pr. PB51])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 5 selection” in
[Pr. PB51]. However, enabling the robust filter ([Pr. PE41: _ __ 1]) disables the machine resonance
suppression filter 5.

How to set the machine resonance suppression filter 5 ([Pr. PB50] and [Pr. PB51]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).
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7.1.2 Adaptive filter Il

(1) Function

POINT

@The machine resonance frequency which adaptive filter Il (adaptive tuning) can
respond to is about 100 Hz to 2.25 kHz. As for the resonance frequency out of
the range, set manually.

@®When adaptive tuning is executed, vibration sound increases as an excitation
signal is forcibly applied for several seconds.

@®When adaptive tuning is executed, machine resonance is detected for a
maximum of 10 seconds and a filter is generated. After filter generation, the
adaptive tuning mode automatically shifts to the manual setting.

@Adaptive tuning generates the optimum filter with the currently set control gains.
If vibration occurs when the response setting is increased, execute adaptive
tuning again.

@During adaptive tuning, a filter having the best notch depth at the set control
gain is generated. To allow a filter margin against machine resonance, increase
the notch depth in the manual setting.

@ Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

Adaptive filter Il (adaptive tuning) is a function in which the servo amplifier detects machine vibration for
a predetermined period of time and sets the filter characteristics automatically to suppress mechanical
system vibration. Since the filter characteristics (frequency, depth) are set automatically, you need not
be conscious of the resonance frequency of a mechanical system.

£ £
; % Machine resonance point ; :>; Machine resonance point
58 l 68 ‘
a5 | &5 ‘
(Ot | (Ot !
X9 : Frequency xrg : Frequency
ol R
| |
< | < |
Q. | [oX |
% | % |
: : : Y
° o }
z ‘ Frequency z ‘ Frequency
Notch frequency Notch frequency
When machine resonance is large and When machine resonance is small and
frequency is low frequency is high
(2) Parameter
Select how to set the filter tuning in [Pr. PBO1 Adaptive tuning mode (adaptive filter II)].
[Pr. PBO1]
—[ Filter tuning mode selection
sztltl:r;g Filter tuning mode selection Automatically set parameter
0 Disabled
1 Automatic setting PB13/PB14
2 Manual setting
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(3) Adaptive tuning mode procedure

C

Adaptive tuning
L
v

Operation

)

Yes Is the target response

reached?

Increase the response setting.

Has vibration or unusual
noise occurred?

Execute or re-execute adaptive
tuning. (Set [Pr. PBO1]to "_ _ _

l

Tuning ends automatically after the |

predetermined period of time.

([Pr. PBO1] willbe"__ _2"or
_0)

1")

Has vibration or unusual
noise been resolved?

No

- If assumption fails after tuning is executed at a large vibration or
oscillation, decrease the response setting temporarily down to
the vibration level and execute again.

v

v

Decrease the response until vibration|
or unusual noise is resolved.

Using the machine analyzer, set the

filter manually.
I

End

Factor

= The response has increased to the machine limit.

= The machine is too complicated to provide the
optimum filter.
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7.1.3 Shaft resonance suppression filter

POINT

@This filter is set properly by default according to servo motor you use and load
moment of inertia. For [Pr. PB23]," 0" (automatic setting) is recommended
because setting "Shaft resonance suppression filter selection" in [Pr. PB23] or
setting [Pr. PB17 Shaft resonance suppression filter] can degrades in
performance.

(1) Function
When a load is mounted to the servo motor shaft, resonance by shaft torsion during driving may
generate a mechanical vibration at high frequency. The shaft resonance suppression filter suppresses
the vibration.
When you select "Automatic setting”, the filter will be set automatically on the basis of the motor you use
and the load to servo motor inertia ratio. The disabled setting increases the response of the servo
amplifier for high resonance frequency.

(2) Parameter
Set "Shaft resonance suppression filter selection” in [Pr. PB23].

[Pr. PB23]

Shaft resonance suppression filter selection
0: Automatic setting

1: Manual setting

2: Disabled

To set [Pr. PB17 Shaft resonance suppression filter] automatically, select "Automatic setting".
To set [Pr. PB17 Shaft resonance suppression filter] manually, select "Manual setting". The setting
values are as follows.

Shaft resonance suppression filter setting frequency selection

S\;:Itl:neg Frequency [HZz] S\/(eatltl: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 __16 409
__07 1285 17 391
__o0s8 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
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7.1.4 Low-pass filter

(1)

Function

When a ball screw or the like is used, resonance of high frequency may occur as the response level of
the servo system is increased. To prevent this, the low-pass filter is enabled for a torque command as a
default. The filter frequency of the low-pass filter is automatically adjusted to the value in the following
equation.

Filter frequency ([rad/s]) = 10

G
- X
1+ GD2
However, when an automatically adjusted value is smaller than VG2, the filter frequency will be the VG2

value. To set [Pr. PB18] manually, select "Manual setting (_ _ 1 )" of "Low-pass filter selection" in [Pr.
PB23].

Parameter
Set "Low-pass filter selection” in [Pr. PB23].

[Pr. PB23]

Low-pass filter selection
0: Automatic setting
1: Manual setting

2: Disabled
7.1.5 Advanced vibration suppression control Il
POINT
@The function is enabled when "Gain adjustment mode selection" in [Pr. PA08] is
"Auto tuning mode 2 (_ _ _ 2)", "Manual mode (_ _ _ 3)", or "2 gain adjustment

mode 2 (_ _ _ 4)".

@ The machine resonance frequency supported in the vibration suppression
control tuning mode is 1.0 Hz to 100.0 Hz. As for the vibration out of the range,
set manually.

@ Stop the servo motor before changing the vibration suppression control-related
parameters. Otherwise, it may cause an unexpected operation.

@For positioning operation during execution of vibration suppression control
tuning, provide a stop time to ensure a stop after vibration damping.

@ Vibration suppression control tuning may not make normal estimation if the
residual vibration at the servo motor side is small.

@ Vibration suppression control tuning sets the optimum parameter with the
currently set control gains. When the response setting is increased, set vibration
suppression control tuning again.

@®When using the vibration suppression control 2, set" _ _ 1"in [Pr. PA24].
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(1)

(2)

Function

Vibration suppression control is used to further suppress load-side vibration, such as work-side vibration
and base shake. The servo motor-side operation is adjusted for positioning so that the machine does not
vibrate.

A A
c c
kel k)
2 2
o — Servo motor side o — Servo motor side
= |oad side = | 0ad side
>t >t
Vibration suppression: off (normal) Vibration suppression control: on

When the advanced vibration suppression control Il ([Pr. PB02 Vibration suppression control tuning
mode]) is executed, the vibration frequency at load side is automatically estimated to suppress machine
side vibration two times at most.

In the vibration suppression control tuning mode, this mode shifts to the manual setting after the
positioning operation is performed the predetermined number of times. For manual setting, adjust the
vibration suppression control 1 with [Pr. PB19] to [Pr. PB22] and vibration suppression control 2 with [Pr.
PB52] to [Pr. PB55].

Parameter

Set [Pr. PB02 Vibration suppression control tuning mode (advanced vibration suppression control I1)].
When you use a vibration suppression control, set "Vibration suppression control 1 tuning mode
selection". When you use two vibration suppression controls, set "Vibration suppression control 2 tuning
mode selection" in addition.

[Pr. PB02]
Eﬂ

Vibration suppression control 1 tuning mode

Svlztltl;rég V|bra;%%?nzur%g&eeszgg;?ongroI 1 Automatically set parameter
_ 0 | Disabled

_ _ _ 1 [Automatic setting PB19/PB20/PB21/PB22

_ _ _ 2 [Manual setting

— Vibration suppression control 2 tuning mode

Setting Vibration suppression control 2 )

value tuning mode selection Automatically set parameter
__0_ [Disabled

_ _1_ [Automatic setting PB52/PB53/PB54/PB55

2 _ | Manual setting




(3) Vibration suppression control tuning procedure

7. SPECIAL ADJUSTMENT FUNCTIONS

The following flow chart is for the vibration suppression control 1. For the vibration suppression control 2,
set" 1 _"in[Pr. PB02] to execute the vibration suppression control tuning.

Qibration suppression control tunin@

Operation

Yes

reac

Is the target response

hed?

Increase the response setting.

end/device

Has vibration of workpiece

increased?

Stop operation.

l

Execute or re-execute vibration
suppression control tuning.
(Set[Pr. PBO2]to"__ _1")

Resume

operation.

positioning opera
the predetermine

Tuning ends automatically after

([Pr. PBO2] willbe " 2"or
_0")

tion is performed
d number of times.

Has v

of workpiece end/device
been resolved?

ibration

No

y

Yes

Decrease the response until vibration
of workpiece end/device is resolved.

Using a machine analyzer or
considering load-side vibration
waveform, set the vibration
suppression control manually.

End

7-10

Factor

- Estimation cannot be made as load-side vibration
has not been transmitted to the servo motor side.

- The response of the model loop gain has
increased to the load-side vibration frequency
(vibration suppression control limit).
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(4) Vibration suppression control manual mode

POINT
@®When load-side vibration does not show up in servo motor-side vibration, the
setting of the servo motor-side vibration frequency does not produce an effect.
@®When the anti-resonance frequency and resonance frequency can be confirmed
using the machine analyzer or external equipment, do not set the same value
but set different values to improve the vibration suppression performance.

Measure work-side vibration and device shake with the machine analyzer or external measuring
instrument, and set the following parameters to adjust vibration suppression control manually.

Setting item Vibration suppression Vibration suppression

control 1 control 2

Vibration suppression control - Vibration [Pr. PB19] [Pr. PB52]

frequency

Vibration suppression control - Resonance [Pr. PB20] [Pr. PB53]

frequency

Vibration supprgssmn control - Vibration [Pr. PB21] [Pr. PB54]

frequency damping

Vibration supprgssmn control - Resonance [Pr. PB22] [Pr. PB55]

frequency damping

7- 11
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Step 1 Select "Manual setting (_ __ 2)" of "Vibration suppression control 1 tuning mode selection" or
"Manual setting (_ _ 2 )" of "Vibration suppression control 2 tuning mode selection" in [Pr.
PB02].

Step 2 Set "Vibration suppression control - Vibration frequency" and "Vibration suppression control -
Resonance frequency" as follows.

However, the value of [Pr. PBO7 Model loop gain], vibration frequency, and resonance frequency have
the following usable range and recommended range.

Vibration suppression

Usable range Recommended setting range
control
Vibration suppression [Pr. PB19] > 1/2m % (0.9 x [Pr. PB07]) [Pr. PB19] > 1/21 % (1.5 x [Pr. PBO7])
control 1 [Pr. PB20] > 1/2m % (0.9 x [Pr. PB07]) [Pr. PB20] > 1/21 % (1.5 x [Pr. PBO7])

When [Pr. PB19] < [Pr. PB52],
[Pr. PB52] > (5.0 + 0.1 x [Pr. PBO7])
[Pr. PB53] > (5.0 + 0.1 x [Pr. PBO7])
1.1 <[Pr. PB52)/[Pr. PB19] < 5.5
[Pr. PBO7] < 2 (0.3 x [Pr. PB19] + 1/8 x [Pr. PB52])

When [Pr. PB19] < [Pr. PB52],
[Pr. PB52], [Pr. PB53] > 6.25 Hz
1.1 < [Pr. PB52]/[Pr. PB19] < 4
[Pr. PBO7] < 1/3 x (4 x [Pr. PB19] + 2 x [Pr. PB52])

Vibration suppression
control 2

(a) When a vibration peak can be confirmed with machine analyzer using MR Configurator2, or external
equipment.

Vibration suppression control 2 -
Vibration frequency
(anti-resonance frequency)

[Pr. PB52]

Vibration suppression control 2 -
Resonance frequency
I / [Pr. PB53]
[
I |
| |
|

Gain characteristics

1Hz

Resonance of more than
Vibration suppression control 1 - 300 Hz is not the target of control.

Vibration frequency  yipration suppression control 1 -
(anti-resonance frequency) Resongﬁce frequency

[Pr. PB19] [Pr, PB20]

Phase R
-90 degrees

7-12
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(b) When vibration can be confirmed using monitor signal or external sensor

Motor-side vibration External acceleration pickup signal, etc.
(droop pulses)

/—— Position command frequency

g ANAn .
VN VY

/ Vibration suppression control - \

S Vibration frequenc L
Vibration cycle [Hz] Vibration suppression cgntrol - Vibration cycle [Hz]

Resonance frequency

Set the same value.

Step 3 Fine-adjust "Vibration suppression control - Vibration frequency damping" and "Vibration
suppression control - Resonance frequency damping".

7.1.6 Command notch filter

POINT

@By using the advanced vibration suppression control Il and the command notch
filter, the load-side vibration of three frequencies can be suppressed.

@The frequency range of machine vibration, which can be supported by the
command notch filter, is between 4.5 Hz and 2250 Hz. Set a frequency close to
the machine vibration frequency and within the range.

@®When [Pr. PB45 Command notch filter] is changed during the positioning
operation, the changed setting is not reflected. The setting is reflected
approximately 150 ms after the servo motor stops (after servo-lock).

(1) Function
Command notch filter has a function that lowers the gain of the specified frequency contained in a
position command. By lowering the gain, load-side vibration, such as work-side vibration and base
shake, can be suppressed. Which frequency to lower the gain and how deep to lower the gain can be
set.

Position
Position

= | oad side = | 0ad side

>t >t

Command notch filter: disabled Command notch filter: enabled
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(2) Parameter
Set [Pr. PB45 Command notch filter] as shown below. For the command notch filter setting frequency,
set the closest value to the vibration frequency [Hz] at the load side.

[Pr. PB45]

Notch depth——l_ _|: Command notch filter setting frequenc

Setting| Depth Setting | Frequency | |Setting | Frequency | |Setting [ Frequency

value [dB] value | [HZ] value | [HZ] value | [HZ]
0 -40.0 00 [Disabled 20 70 40 17.6
1 -24.1 01 2250 21 66 41 16.5
2 -18.1 02 1125 22 62 42 15.6
3 -14.5 03 750 23 59 43 14.8
4 -12.0 04 562 24 56 44 141
5 -10.1 05 450 25 53 45 13.4
6 -8.5 06 375 26 51 46 12.8
7 -7.2 07 321 27 48 47 12.2
8 -6.0 08 281 28 46 48 11.7
9 -5.0 09 250 29 45 49 11.3
A -4.1 0A 225 2A 43 4A 10.8
B -3.3 0B 204 2B 41 4B 10.4
C -2.5 0C 187 2C 40 4C 10.0
D -1.8 0D 173 2D 38 4D 9.7
E -1.2 OE 160 2E 37 4E 9.4
F -0.6 OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8

11 132 31 33.1 51 8.3

12 125 32 31.3 52 7.8

13 118 33 29.6 53 7.4

14 112 34 28.1 54 7.0

15 107 35 26.8 55 6.7

16 102 36 25.6 56 6.4

17 97 37 24.5 57 6.1

18 93 38 23.4 58 5.9

19 90 39 22.5 59 5.6

1A 86 3A 21.6 5A 54

1B 83 3B 20.8 5B 5.2

1C 80 3C 201 5C 5.0

1D 77 3D 19.4 5D 4.9

1E 75 3E 18.8 5E 4.7

1F 72 3F 18.2 5F 4.5
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7.2 Gain switching function

You can switch gains with the function. You can switch gains during rotation and during stop, and can use a
control command from a controller to switch gains during operation.

7.2.1 Applications

The following shows when you use the function.

(1) You want to increase the gains during servo-lock but decrease the gains to reduce noise during rotation.
(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using a control command from a controller to ensure stability of the servo

system since the load to motor inertia ratio varies greatly during a stop (e.g. a large load is mounted on a
carrier).
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7.2.2 Function block diagram

The control gains, load to motor inertia ratio, and vibration suppression control settings are changed
according to the conditions selected by [Pr. PB26 Gain switching function] and [Pr. PB27 Gain switching

condition].

GD2
[Pr. PBO6]

GD2B
[Pr. PB29]

PG1
[Pr. PBO7]

PG1B
[Pr. PB60]

PG2
[Pr. PBO8]

PG2B
[Pr. PB30]

VG2
[Pr. PB09]

VG2B
[Pr. PB31]

VvIC
[Pr. PB10]

VICB
[Pr. PB32]

Control command from
controller (C_CDP) and

CDP

Input device CDP
(Gain switching).

Command pulse
frequency

Droop pulses

o[

Model speed

CDL

[Pr. PB27]

Comparator

[Pr. PB26]

f—\__x

Changing

Enabled
GD2 value

VRF11
[Pr. PB19]

VRF11B
[Pr. PB33]

Enabled
PG1 value

VRF12
[Pr. PB20]

VRF12B
[Pr. PB34]

Enabled
PG2 value

VRF13
[Pr. PB21]

VRF13B
[Pr. PB35]

Enabled
VG2 value

VRF14
[Pr. PB22]

VRF14B
[Pr. PB36]

Enabled
VIC value

VRF21
[Pr. PB52]

VRF21B
[Pr. PB56]

VRF22
[Pr. PB53]

VRF22B
[Pr. PB57]

VRF23
[Pr. PB54]

VRF23B
[Pr. PB58]

VRF24
[Pr. PB55]

VRF24B
[Pr. PB59]
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VRF11 value

Enabled
VRF12 value

Enabled
VRF13 value

Enabled
VRF14 value

Enabled
VRF21 value

Enabled
VRF22 value

Enabled
VRF23 value

Enabled
VRF24 value
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7.2.3 Parameter

When using the gain switching function, always select "Manual mode (_ _ _ 3)" of "Gain adjustment mode
selection" in [Pr. PAO8 Auto tuning mode]. The gain switching function cannot be used in the auto tuning
mode.

(1) Parameter for setting gain switching condition

Parameter Symbol Name Unit Description
PB26 CDP Gain switching selection Used to select the changing condition.
PB27 CDL Gain switching condition [kpulse/s] | Used to set the changing condition values.
/[pulse]
/[r/min]
PB28 CDT Gain switching time constant [ms] Set the filter time constant for a gain change at changing.

(a) [Pr. PB26 Gain switching function]
Used to set the gain switching condition. Select the switching condition in the first to third digits.

Pr. PB26

0

T T L

Gain switching selection

0: Disabled

1: Switching is enabled by control command from controller (C_CDP)
and Input device CDP (Gain switching)

2: Command frequency

3: Droop pulses

4: Servo motor speed

Gain switching condition
0: Gain after switching is enabled with gain switching condition or more
1: Gain after switching is enabled with gain switching condition or less

Gain switching time constant disabling condition selection
0: Switching time constant enabled

1: Switching time constant disabled

2: Return time constant disabled

(b) [Pr. PB27 Gain switching condition]
Set a level to switch gains with [Pr. PB27] after you select "Command frequency”, "Droop pulses", or
"Servo motor speed" with the gain switching selection in [Pr. PB26 Gain switching function].
The setting unit is as follows.

Gain switching condition Unit
Command frequency [kpulse/s]
Droop pulses [pulse]
Servo motor speed [r/min}/[mm/s]

(c) [Pr. PB28 Gain switching time constant]
You can set the primary delay filter to each gain at gain switching. This parameter is used to
suppress shock given to the machine if the gain difference is large at gain switching, for example.
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(2) Switchable gain parameter

Loop gain

Before switching

After switching

control 2 - Resonance
frequency damping

control 2 - Resonance
frequency damping

Parameter | Symbol Name Parameter | Symbol Name

Load to motor inertia PB06 GD2 Load to motor inertia PB29 GD2B | Load to motor inertia

ratio/load to motor mass ratio/load to motor mass ratio/load to motor mass

ratio ratio ratio after gain switching

Model loop gain PBO7 PG1 Model loop gain PB60 PG1B | Model loop gain after gain
switching

Position loop gain PBO08 PG2 Position loop gain PB30 PG2B | Position loop gain after
gain switching

Speed loop gain PB09 VG2 Speed loop gain PB31 VG2B [ Speed loop gain after gain
switching

Speed integral PB10 VIC Speed integral PB32 VICB | Speed integral

compensation compensation compensation after gain
switching

Vibration suppression PB19 VRF11 | Vibration suppression PB33 VRF11B | Vibration suppression

control 1 - Vibration control 1 - Vibration control 1 - Vibration

frequency frequency frequency after gain
switching

Vibration suppression PB20 VRF12 | Vibration suppression PB34 VRF12B | Vibration suppression

control 1 - Resonance control 1 - Resonance control 1 - Resonance

frequency frequency frequency after gain
switching

Vibration suppression PB21 VRF13 | Vibration suppression PB35 VRF13B | Vibration suppression

control 1 - Vibration control 1 - Vibration control 1 - Vibration

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB22 VRF14 | Vibration suppression PB36 VRF14B | Vibration suppression

control 1 - Resonance control 1 - Resonance control 1 - Resonance

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB52 VRF21 | Vibration suppression PB56 VRF21B | Vibration suppression

control 2 - Vibration control 2 - Vibration control 2 - Vibration

frequency frequency frequency after gain
switching

Vibration suppression PB53 VRF22 | Vibration suppression PB57 VRF22B | Vibration suppression

control 2 - Resonance control 2 - Resonance control 2 - Resonance

frequency frequency frequency after gain
switching

Vibration suppression PB54 VRF23 | Vibration suppression PB58 VRF23B | Vibration suppression

control 2 - Vibration control 2 - Vibration control 2 - Vibration

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB55 VRF24 | Vibration suppression PB59 VRF24B | Vibration suppression

control 2 - Resonance
frequency damping after
gain switching

(a) [Pr. PBO6] to [Pr. PB10]
These parameters are the same as in ordinary manual adjustment. Gain switching allows the values
of load to motor inertia ratio/load to motor mass ratio, model loop gain, position loop gain, speed loop
gain, and speed integral compensation to be switched.

(b) [Pr. PB19] to [Pr. PB22])/[Pr. PB52] to [Pr. PB55]
These parameters are the same as in ordinary manual adjustment. Executing gain switching while
the servo motor stops, You can change vibration frequency, resonance frequency, vibration

frequency damping, and resonance frequency damping.
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(c) [Pr. PB29 Load to motor inertia ratio/load to motor mass ratio after gain switching]
Set the load to motor inertia ratio or load to motor mass ratio after gain switching. If the load to motor
inertia ratio does not change, set it to the same value as [Pr. PB06 Load to motor inertia ratio/load to
motor mass ratio].

(d) [Pr. PB30 Position loop gain after gain switching], [Pr. PB31 Speed loop gain after gain switching],
and [Pr. PB32 Speed integral compensation after gain switching]
Set the values of after switching position loop gain, speed loop gain and speed integral
compensation.

(e) Vibration suppression control after gain switching ([Pr. PB33] to [Pr. PB36]/[Pr. PB56] to [Pr. PB59]),
and [Pr. PB60 Model loop gain after gain switching]
The gain switching vibration suppression control and gain switching model loop gain are used only
with control command from the controller.
You can switch the vibration frequency, resonance frequency, vibration frequency damping,
resonance frequency damping, and model loop gain of the vibration suppression control 1 and
vibration suppression control 2.
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7.2.4 Gain switching procedure

This operation will be described by way of setting examples.

(1) When you choose switching by control command from the controller
(a) Setting example

Parameter Symbol Name Setting value Unit
PB06 GD2 Load to motor inertia ratio/load to motor 4.00 [Multiplier]
mass ratio
PBO7 PG1 Model loop gain 100 [rad/s]
PB08 PG2 Position loop gain 120 [rad/s]
PB09 VG2 Speed loop gain 3000 [rad/s]
PB10 VIC Speed integral compensation 20 [ms]
PB19 VRF11 | Vibration suppression control 1 - Vibration 50 [HZ]
frequency
PB20 VRF12 | Vibration suppression control 1 - 50 [HZ]
Resonance frequency
PB21 VRF13 | Vibration suppression control 1 - Vibration 0.20
frequency damping
PB22 VRF14 | Vibration suppression control 1 - 0.20
Resonance frequency damping
PB52 VRF21 | Vibration suppression control 2 - Vibration 20 [HZ]
frequency
PB53 VRF22 | Vibration suppression control 2 - 20 [HZ]
Resonance frequency
PB54 VRF23 | Vibration suppression control 2 - Vibration 0.10
frequency damping
PB55 VRF24 | Vibration suppression control 2 - 0.10
Resonance frequency damping
PB29 GD2B | Load to motor inertia ratio/load to motor 10.00 [Multiplier]
mass ratio after gain switching
PB60 PG1B | Model loop gain after gain switching 50 [rad/s]
PB30 PG2B | Position loop gain after gain switching 84 [rad/s]
PB31 VG2B [ Speed loop gain after gain switching 4000 [rad/s]
PB32 VICB Speed integral compensation after gain 50 [ms]
switching
PB26 CDP Gain switching function 0001

(Switch by control command
from the controller (C_CDP)
and Input device CDP (Gain

switching).)
PB28 CDT Gain switching time constant 100 [ms]
PB33 VRF11B | Vibration suppression control 1 - Vibration 60 [Hz]
frequency after gain switching
PB34 VRF12B | Vibration suppression control 1 - 60 [Hz]
Resonance frequency after gain switching
PB35 VRF13B | Vibration suppression control 1 - Vibration 0.15
frequency damping after gain switching
PB36 VRF14B | Vibration suppression control 1 - 0.15
Resonance frequency damping after gain
switching
PB56 VRF21B | Vibration suppression control 2 - Vibration 30 [HZ]
frequency after gain switching
PB57 VRF22B | Vibration suppression control 2 - 30 [Hz]
Resonance frequency after gain switching
PB58 VRF23B | Vibration suppression control 2 - Vibration 0.05
frequency damping after gain switching
PB59 VRF24B | Vibration suppression control 2 - 0.05
Resonance frequency damping after gain
switching
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(b) Switching timing chart

Control command OFF

from controller ON | OFF

After-switching gain ,

Before-switching gain

Gain switching

Model loop gain 100 — 50 — 100
Load to motor inertia ratio/load to motor 4.00 N 10.00 R 4.00
mass ratio

Position loop gain 120 — 84 — 120
Speed loop gain 3000 — 4000 — 3000
Speed integral compensation 20 — 50 — 20
Vibration suppression control 1 - Vibration 50 N 60 R 50
frequency

Vibration suppression control 1 - 50 N 60 R 50
Resonance frequency

Vibration supprgssmn control 1 - Vibration 0.20 N 015 R 0.20
frequency damping

Vibration suppression contrql 1- 0.20 N 015 R 0.20
Resonance frequency damping

Vibration suppression control 2 - Vibration 20 N 30 R 20
frequency

Vibration suppression control 2 - 20 N 30 R 20
Resonance frequency

Vibration supprgssmn control 2 - Vibration 0.10 N 0.05 R 0.10
frequency damping

Vibration suppression control 2 - 0.10 N 0.05 R 0.10

Resonance frequency damping

(2) When you choose switching by droop pulses
The vibration suppression control after gain switching and model loop gain after gain switching cannot
be used.

(a) Setting example

Parameter Symbol Name Setting value Unit
PB06 GD2 Load to motor inertia ratio/load to 4.00 [Multiplier]
motor mass ratio
PB08 PG2 Position loop gain 120 [rad/s]
PB09 VG2 Speed loop gain 3000 [rad/s]
PB10 VIC Speed integral compensation 20 [ms]
PB29 GD2B | Load to motor inertia ratio/load to 10.00 [Multiplier]
motor mass ratio after gain
switching
PB30 PG2B | Position loop gain after gain 84 [rad/s]
switching
PB31 VG2B | Speed loop gain after gain 4000 [rad/s]
switching
PB32 VICB | Speed integral compensation after 50 [ms]
gain switching
PB26 CDP Gain switching selection 0003
(switching by droop pulses)
PB27 CDL Gain switching condition 50 [pulse]
PB28 CDT Gain switching time constant 100 [ms]
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(b) Switching timing chart

Command pulses Droop pulses

Droop pulses
[pulse]

Before-switching gain

Gain switching

LmoaascjS :(a)ﬁrcl:otor inertia ratio/load to motor 4.00 - 10.00 N 4.00 — 10.00
Position loop gain 120 — 84 — 120 — 84
Speed loop gain 3000 — 4000 — 3000 — 4000
Speed integral compensation 20 — 50 — 20 — 50

(3) When the gain switching time constant is disabled
(a) Gain switching time constant disabled was selected.
The gain switching time constant is disabled with this setting. The time constant is enabled at gain
return.
The following example shows for [Pr. PB26 (CDP)] = 0103, [Pr. PB27 (CDL)] = 100 [pulse], and [Pr.
PB28 (CDT)] = 100 [ms].

Command pulses

+100 pulses - - -
Droop pulses [pulse] 0

Switching time constant

disabled —
Switching at 0 ms\ o 63 40/1
. (o]

Gain switching Before-switching gain |/ |
> e ! Switching at 0 ms
CDT =100 ms

Switching at [Pr. PB28 (CDT)] = 100 [ms] only when gain switching off (when returning)
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(b) Gain return time constant disabled was selected.
The gain switching time constant is enabled with this setting. The time constant is disabled at gain
return.
The following example shows for [Pr. PB26 (CDP)] = 0201, [Pr. PB27 (CDL)] = 0, and [Pr. PB28
(CDT)] = 100 [ms].

OFF

CDP (Gain switching) ON

| OFF
|
|
|

,,,,,, N Return time constant disabled
/ Switching at 0 ms

63.4%
Before-switching gain

> y
CDT =100 ms

|
|
| After-switching gain
|
|
|
|
|
|
|
[
|

Gain switching

Switching at [Pr. PB28 (CDT)] = 100 [ms] only when gain switching on (when switching)
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7.3 Tough drive function

POINT

@Set enable/disable of the tough drive function with [Pr. PA20 Tough drive
setting]. (Refer to section 5.2.1.)

This function makes the equipment continue operating even under the condition that an alarm occurs.
The tough drive functions are the vibration tough drive and the instantaneous power failure tough drive.

7.3.1 Vibration tough drive function

This function prevent from vibrating by resetting a filter instantaneously when machine resonance occurs
due to varied vibration frequency caused machine aging.

To reset the machine resonance suppression filters with the function, [Pr. PB13 Machine resonance
suppression filter 1] and [Pr. PB15 Machine resonance suppression filter 2] should be set in advance.
Set [Pr. PB13] and [Pr. PB15] as follows.

(1) One-touch tuning execution (section 6.1)
(2) Manual setting (section 4.2.2)

The vibration tough drive function operates when a detected machine resonance frequency is within £30%
for a value set in [Pr. PB13 Machine resonance suppression filter 1] or [Pr. PB15 Machine resonance
suppression filter 2].

To set a detection level of the function, set sensitivity in [Pr. PF23 Vibration tough drive - Oscillation
detection level].

POINT

@Resetting [Pr. PB13] and [Pr. PB15] by the vibration tough drive function is
performed constantly. However, the number of write times to the EEPROM is
limited to once per hour.

@ The vibration tough drive function does not reset [Pr. PB46 Machine resonance
suppression filter 3], [Pr. PB48 Machine resonance suppression filter 4], and [Pr.
PB50 Machine resonance suppression filter 5].

@The vibration tough drive function does not detect a vibration of 100 Hz or less.
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The following shows the function block diagram of the vibration tough drive function.
The function detects machine resonance frequency and compare it with [Pr. PB13] and [Pr. PB15], and reset
a machine resonance frequency of a parameter whose set value is closer.

Command
pulse train

Torque

ALM
(Malfunction)

WNG
(Warning)

MTTR

Parameter that is
Filter Setting parameter Precaution reset with V|pratlon
tough drive
function

Machine resonance PB01/PB13/PB14 The filter can be set automatically with PB13
suppression filter 1 "Filter tuning mode selection" in [Pr.

PBO1].
Machine resonance PB15/PB16 PB15
suppression filter 2
Machine resonance PB46/PB47
suppression filter 3
Machine resonance PB48/PB49 Enabling the machine resonance
suppression filter 4 suppression filter 4 disables the shaft

resonance suppression filter.

Using the shaft resonance suppression

filter is recommended because it is

adjusted properly depending on the

usage situation.

The shaft resonance suppression filter is

enabled for the initial setting.
Machine resonance PB50/PB51 Enabling the robust filter disables the
suppression filter 5 machine resonance suppression filter 5.

The robust filter is disabled for the initial

setting.

Updates the parameter Vibration tough drive [
whose setting is the <
closest to the machine N
resonance frequency. N
\\
[Pr. PB13] [Pr. PB'I5]23 [Pr. PB46]
Machine Machine Machine
Command| + resonance resonance resonance
filter R 1 suppression suppression suppression
filter 1 filter 2 filter 3
[Pr. PB48] [Pr. PB50]
[Pr. PB49] Machine [Pr. PE41] Machine
resonance P - | resonance
suppression I | suppression Encoder
filter 4 : T filter 5
[Pr. PB17] :
Shaft : L
resonance ! /
U ______ 1| suppression 1 | Robust filter Servo motor
filter
T[Pr. PF23 Vibration tough drive - Oscillation detection level]
ON Detects the machine resonance and reconfigures the filter automatically.
OFF
ON ,—\
OFF ‘
ON | During tough drive (MTTR) is not turned on in the vibration tough drive function.
|
|

(During tough drive)

OFF




7. SPECIAL ADJUSTMENT FUNCTIONS

7.3.2 Instantaneous power failure tough drive function

The instantaneous power failure tough drive function avoids [AL. 10 Undervoltage] even when an
instantaneous power failure occurs during operation. When the instantaneous power failure tough drive
activates, the function will increase the tolerance against instantaneous power failure using the electrical
energy charged in the capacitor in the servo amplifier and will change an alarm level of [AL. 10
Undervoltage] simultaneously. The [AL. 10.1 Voltage drop in the control circuit power] detection time for the
control circuit power supply can be changed by [Pr. PF25 SEMI-F47 function - Instantaneous power failure
detection time]. In addition, [AL. 10.2 Voltage drop in the main circuit power] detection level for the bus
voltage is changed automatically.

POINT

@®MBR (Electromagnetic brake interlock) will not turn off during the instantaneous
power failure tough drive.

@®When selecting "Enabled (_ _ _ 1)" for "Torque limit function selection at
instantaneous power failure" in [Pr. PA26], if an instantaneous power failure
occurs during operation, you can save electric energy charged in the capacitor
in the servo amplifier by limiting torque at acceleration. You can also delay the
time until the occurrence of [AL. 10.2 Voltage drop in the main circuit power].
Doing this will enable you to set a longer time in [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time].

@®When the load of instantaneous power failure is large, [AL. 10.2] caused by the
bus voltage drop may occur regardless of the set value of [Pr. PF25 SEMI-F47
function - Instantaneous power failure detection time].

@The external dynamic brake cannot be used for compliance with SEMI-F47
standard. Do not assign DB (Dynamic brake interlock) in [Pr. PD07] to [Pr.
PDO09]. Failure to do so will cause the servo amplifier to become servo-off when
an instantaneous power failure occurs.

@To comply with SEMI-F47 standard, it is unnecessary to change the initial value
(200 ms) in [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection
time]. When the instantaneous power failure time exceeds 200 ms, and the
instantaneous power failure voltage is less than 70% of the rated input voltage,
the power may be normally turned off even if a value larger than 200 ms is set in
the parameter.
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(1) Instantaneous power failure time of the control circuit power supply > [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time]
The alarm occurs when the instantaneous power failure time of the control circuit power supply exceeds
[Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time].
MTTR (During tough drive) turns on after detecting the instantaneous power failure.
MBR (Electromagnetic brake interlock) turns off when the alarm occurs.

Instantaneous power failure time of the control circuit power supply

Control circuit ON (Energization)
OFF (Power failure)

power supply

[Pr. PF25]

\
|
:
Bus voltage N
|
|
|
|
|

Undervoltage level
(Note)

ALM ON
(Malfunction) OFF

MTTR ON
(During tough drive) OFF g

|
|
|
|
|
|
|
|
|
-
|
|
|
|
|
|
WNG ON ‘
(Warning) OFF g |
|
|
|
|
|
|
I
|
|
|

|

MBR ‘
(Electromagnetic ON |
brake interlock) OFF }
Base circuit ON :
OFF ‘

Note. Refer to table 7.1 for the undervoltage level.
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(2) Instantaneous power failure time of the control circuit power supply < [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time]
Operation status differs depending on how bus voltage decrease.

(a) When the bus voltage decrease lower than Undervoltage level within the instantaneous power failure
time of the control circuit power supply
[AL. 10 Undervoltage] occurs when the bus voltage decrease lower than Undervoltage level
regardless of the enabled instantaneous power failure tough drive.

Instantaneous power failure time of the control circui‘t power supply

N ON (Energization) —‘
|
control circtit OFF (Power failure)

power supply

Bus voltage

|
|
< »
¢ >,
|
|
|
[}
|
|
|
|
|
|

Undervoltage level

(Note) | !
| |
ALM ON } ! :
(Malfunction) OFF : | |

| |

|

WNG ON 4'—|
(Warning) OFF

MTTR ON

(During tough drive) OFF

| |

MBR ! !

(Electromagnetic ON | |

brake interlock) OFF | |
|

o ON : !

Base circuit OFF ! |

Note. Refer to table 7.1 for the undervoltage level.
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(b) When the bus voltage does not decrease lower than Undervoltage level within the instantaneous
power failure time of the control circuit power supply
The operation continues without alarming.

Instantaneous power failure time of the
control circuit power supply
-

L ON (Energization) —‘—l
|
Control circit OFF (Power failure)

power supply |

| [Pr. PF25],
| |
Bus voltage } }
| |
|
| |
l l
Undervoltage level L I
(Note) | |
| |
ALM ON l l
(Malfunction) OFF : :
| |

WNG ON

(Warning) OFF 4'

MTTR ON

(During tough drive) OFF 4,—1

| |

MBR ! !
(Electromagnetic ON | |
brake interlock) OFF | |
| |

ON | |

Base circuit OFF ! !

Note. Refer to table 7.1 for the undervoltage level.
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7.4 Compliance with SEMI-F47 standard

POINT

@The control circuit power supply of the servo amplifier can be possible to comply
with SEMI-F47 standard. However, a back-up capacitor may be necessary for
instantaneous power failure in the main circuit power supply depending on the
power supply impedance and operating situation.

@Use a 3-phase for the input power supply of the servo amplifier. Using a 1-
phase 100 V AC/200 V AC for the input power supply will not comply with SEMI-
F47 standard.

@The external dynamic brake cannot be used for compliance with SEMI-F47
standard. Do not assign DB (Dynamic brake interlock) in [Pr. PD07] to [Pr.
PDQ09]. Failure to do so will cause the servo amplifier to become servo-off when
an instantaneous power failure occurs.

@Be sure to perform actual machine tests and detail checks for power supply
instantaneous power failure of SEMI-F47 standard with your equipment.

The following explains the compliance with "SEMI-F47 semiconductor process equipment voltage sag
immunity test" of MR-J4 series.

This function enables to avoid triggering [AL. 10 Undervoltage] using the electrical energy charged in the
capacitor in case that an instantaneous power failure occurs during operation.

(1) Parameter setting
Setting [Pr. PA20] and [Pr. PF25] as follows will enable SEMI-F47 function.

Parameter Setting value Description
PA20 1 Enable SEMI-F47 function selection.
PF25 200 Set the time [ms] of the [AL. 10.1 Voltage drop in the control circuit power]
occurrence.

Enabling SEMI-F47 function will change operation as follows.

(a) The voltage will drop in the control circuit power with "Rated voltage x 50% or less". 200 ms later,
[AL. 10.1 Voltage drop in the control circuit power] will occur.

(b) [AL. 10.2 Voltage drop in the main circuit power] will occur when bus voltage is as follows.

Table 7.1 Voltages which trigger [AL. 10.2 Voltage drop in the main circuit power]

Servo amplifier Bus voltage which triggers alarm
MR-J4-10TM
to 158 V DC
MR-J4-700TM
MR-J4-11KTM
to 200V DC
MR-J4-22KTM
MR-J4-60TM4
to 380V DC
MR-J4-22KTM4

(c) MBR (Electromagnetic brake interlock) will turn off when [AL. 10.1 Voltage drop in the control circuit
power] occurs.
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(2) Requirements conditions of SEMI-F47 standard
Table 7.2 shows the permissible time of instantaneous power failure for instantaneous power failure of
SEMI-F47 standard.

Table 7.2 Requirements conditions of SEMI-F47 standard

Instantaneous power . Permissible time of
failure voltage |nstanta_neous power
failure [s]
Rated voltage x 80% 1
Rated voltage x 70% 0.5
Rated voltage x 50% 0.2

(3) Calculation of tolerance against instantaneous power failure
Table 7.3 shows tolerance against instantaneous power failure when instantaneous power failure
voltage is "rated voltage x 50%" and instantaneous power failure time is 200 ms.

Table 7.3 Tolerance against instantaneous power failure
(instantaneous power failure voltage = rated voltage x 50%,
instantaneous power failure time = 200 ms)

Tolerance against
Servo amplifier Instantaneous maximum instantgneous
output [W] power failure [W]
(voltage drop between lines)
MR-J4-10TM 350 250
MR-J4-20TM 700 420
MR-J4-40TM 1400 630
MR-J4-60TM 2100 410
MR-J4-70TM 2625 1150
MR-J4-100TM 3000 1190
MR-J4-200TM 5400 2040
MR-J4-350TM 10500 2600
MR-J4-500TM 15000 4100
MR-J4-700TM 21000 5900
MR-J4-11KTM 40000 2600
MR-J4-15KTM 50000 3500
MR-J4-22KTM 56000 4300
MR-J4-60TM4 1900 190
MR-J4-100TM4 3500 200
MR-J4-200TM4 5400 350
MR-J4-350TM4 10500 730
MR-J4-500TM4 15000 890
MR-J4-700TM4 21000 1500
MR-J4-11KTM4 40000 2400
MR-J4-15KTM4 50000 3200
MR-J4-22KTM4 56000 4200
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Instantaneous maximum output means power which servo amplifier can output in maximum torque at
rated speed. You can examine margins to compare the values of following conditions and instantaneous
maximum output.

Even if driving at maximum torque with low speed in actual operation, the motor will not drive with the
maximum output. This can be handled as a margin.

The following shows the conditions of tolerance against instantaneous power failure.

(a) Delta connection
For the 3-phase (L1/L2/L3) delta connection, an instantaneous power failure occurs in the voltage
between a pair of lines (e.g. between L1 and L2) among voltages between three pairs of lines
(between L1 and L2, L2 and L3, or L3 and L1).

(b) Star connection
For the 3-phase (L1/L2/L3/neutral point N) star connection, an instantaneous power failure occurs in
the voltage between a pair of lines (e.g. between L1 and N) among voltages at six locations,
between three pairs of lines (between L1 and L2, L2 and L3, or L3 and L1) and between one of the
lines and the neutral point (between L1 and N, L2 and N, or L3 and N).
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7.5 Model adaptive control disabled

POINT

@ Change the parameters while the servo motor stops.
@ \When setting auto tuning response ([Pr. PA09]), change the setting value one by
one to adjust it while checking operation status of the servo motor.

(1) Summary
The servo amplifier has a model adaptive control. The servo amplifier has a virtual motor model and
drives the servo motor following the output of the motor model in the model adaptive control. At model
adaptive control disabled, the servo amplifier drives the motor with PID control without using the model
adaptive control.
The following shows the available parameters at model adaptive control disabled.

Parameter Symbol Name
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(2) Parameter setting
Set [Pr. PB25]to " _ 2"

(3) Restrictions
The following functions are not available at model adaptive control disabled.

Function Explanation

Disabling the model adaptive control while the forced stop
deceleration function is enabled, [AL. 37] will occur.

The forced stop deceleration function is enabled at factory
setting. Set [Pr. PA04] to "0 _ _ _" (Forced stop
deceleration function disabled).

Forced stop deceleration function
([Pr. PA04])

Vibration suppression control 1 o . .
([Pr. PBO2]/[Pr. PB19)/[Pr. PB20]) The vibration suppression control uses the model adaptive

control. Disabling the model adaptive control will also

Vibration suppression control 2 disable the vibration suppression control.

([Pr. PBO2)/[Pr. PB52)/[Pr. PB53])

The overshoot amount compensation uses data used by
Overshoot amount compensation | the model adaptive control. Disabling the model adaptive
([Pr. PB12]) control will also disable the overshoot amount

compensation.

The super trace control uses the model adaptive control.
Disabling the model adaptive control will also disable the
super trace control.

Super trace control
([Pr. PA22])
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7.6 Lost motion compensation function

POINT

@The lost motion compensation function is enabled only in the position mode.

The lost motion compensation function corrects response delays (caused by a non-sensitive band due to
friction, twist, expansion, and backlash) caused when the machine travel direction is reversed. This function
contributes to improvement for protrusions that occur at a quadrant change and streaks that occur at a
quadrant change during circular cutting.

This function is effective when a high follow-up performance is required such as drawing an arc with an X-Y
table.

Compensation
—_—p

Travel
< direction

The locus before compensation The locus after compensation

(1) Parameter setting
Setting [Pr. PE44] to [Pr. PE50] enables the lost motion compensation function.

(a) Lost motion compensation function selection ([Pr. PE48])
Select the lost motion compensation function.

[Pr. PE48]

0|0

L

Lost motion compensation selection
0: Lost motion compensation disabled
1: Lost motion compensation enabled

Unit setting of lost motion compensation non-sensitive band
0: 1 pulse unit
1: 1 kpulse unit

(b) Lost motion compensation ([Pr. PE44]/[Pr. PE45])
Set the same value for the lost motion compensation for each of when the forward rotation switches
to the reverse rotation and when the reverse rotation switches to the forward rotation. When the
heights of protrusions differ depending on the travel direction, set the different compensation for
each travel direction. Set a value twice the usual friction torque and adjust the value while checking
protrusions.

(c) Torque offset ([Pr. PE4T7])
For a vertical axis, unbalanced torque occurs due to the gravity. Although setting the torque offset is
usually unnecessary, setting unbalanced torque of a machine as a torque offset cancels the
unbalanced torque. 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%.
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(d)

(e)

Lost motion compensation timing ([Pr. PE49])

You can set the delay time of the lost motion compensation start timing with this parameter. When a
protrusion occurs belatedly, set the lost motion compensation timing corresponding to the protrusion
occurrence timing.

Lost motion compensation non-sensitive band ([Pr. PE50])

When the travel direction reverses frequently around the zero speed, unnecessary lost motion
compensation is triggered by the travel direction switching. By setting the lost motion compensation
non-sensitive band, the travel direction switching due to position droop vibration with the setting
value or lower is recognized as the zero speed. This prevents unnecessary lost motion
compensation.

When the value of this parameter is changed, the compensation timing is changed. Adjust the value
of Lost motion compensation timing ([Pr. PE49]).

Lost motion filter setting ([Pr. PE46])

Changing the value of this parameter is usually unnecessary. When a value other than 0.0 ms is set
in this parameter, the high-pass filter output value of the set time constant is applied to the
compensation and lost motion compensation continues.

(2) Adjustment procedure of the lost motion compensation function

(a) Measuring the load current

Measure the load currents during the forward direction feed and reverse direction feed with MR
Configurator2.

(b) Setting the lost motion compensation

(c)

Calculate the friction torque from the measurement result of (2) (a) of this section and set a value
twice the friction torque in [Pr. PE44] and [Pr. PE45] as lost motion compensation.

|(load current during feed in the forward rotation direction [%]) -
(load current during feed in the reverse rotation direction [%])|

2

Friction torque [%] =

Checking protrusions
Drive the servo motor and check that the protrusions are corrected.
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(d) Adjusting the lost motion compensation

When protrusions still occur, the compensation is insufficient. Increase the lost motion compensation
by approximately 0.5% until the protrusions are eliminated. When notches occur, the compensation
is excessive. Decrease the lost motion compensation by approximately 0.5% until the notches are
eliminated. Different values can be set as the compensation for each of when the forward rotation
(CCW) switches to the reverse rotation (CW) and when the reverse rotation (CW) switches to the
forward rotation (CCW).

Compensation
—_—p

Travel
«— direction

The locus before compensation The locus after compensation

(e) Adjusting the lost motion compensation timing

When the machine has low rigidity, the speed loop gain is set lower than the standard setting value,
or the servo motor is rotating at high speed, quadrant projections may occur behind the quadrant
change points. In this case, you can suppress the quadrant projections by delaying the lost motion
compensation timing with [Pr. PE49 Lost motion compensation timing]. Increase the setting value of
[Pr. PE49] from 0 ms (Initial value) by approximately 0.5 ms to adjust the compensation timing.

Compensation
EEE—

Travel
e direction

Before timing delay compensation After timing delay compensation

Adjusting the lost motion compensation non-sensitive band

When the lost motion is compensated twice around a quadrant change point, set [Pr. PE50 Lost
motion compensation non-sensitive band]. Increase the setting value so that the lost motion is not
compensated twice. Setting [Pr. PE50] may changes the compensation timing. Adjust the lost motion
compensation timing of (2) (e) of this section.

Compensation
EE—

Travel
e direction

Before timing delay compensation After timing delay compensation
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7.7 Super trace control

(1) Summary
In the normal position control, droop pulses are generated against the position control command from
the controller. Using the feed forward gain sets droop pulses at a constant speed to almost 0. However,
droop pulses generated during acceleration/deceleration cannot be suppressed.
With the ideal model in the servo amplifier, the super trace control enables to set constant speed and
uniform acceleration/deceleration droop pulses to almost 0 that cannot be coped with by the feed

forward gain.
Control Position command (the same command) Droop pulses
el
[0}
a
7] 3
— (2]
) >
Normal 2 =
control S 8
o
5] (=)
n
Droop pulses are always generated.
©
[0}
2 8
) 0 :F
— > _
B R
Q
Feed . = 8 -
forward gain o g -r
c o -r
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n
Time Time
Droop pulses are generated during acceleration/
deceleration.
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[0} R S |
n
Time
Droop pulses are almost 0 including the time of
acceleration or deceleration.
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(2) Adjustment procedure

POINT
@ In the super trace control, droop pulses are near 0 during the servo motor
control. Thus, the normal INP (In-position) may always be turned on. Be sure to
set "INP (In-position) on condition selection" in [Pr. PD13]to" 1 _ "
@When you use the super trace control, it is recommended that the acceleration
time constant up to the rated speed be set to 1 s or more.

The following shows the adjustment procedure.

Step Operation

1 Execute the gain adjustment with one-touch tuning, auto tuning,
etc. Refer to chapter 6 for details.

2 Change the setting of auto tuning mode to the manual mode ([Pr.
PAO8]: _ _ _3).
Change the setting of feed forward gain ([Pr. PB04]), and adjust

3 that droop pulses will be 0 at a constant speed.

4 Set the setting of INP (In-position) on condition selection ([Pr.
PD13])to" _1__".

5 Enable the super trace control. ([Pr. PA22]: __2 )

6 Change the setting of model loop gain ([Pr. PB07]), and adjust
droop pulses during acceleration/deceleration.
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8. TROUBLESHOOTING

POINT

@This chapter explains the details of alarms and warnings exclusively for the MR-
J4- TM_. For any other alarms and warnings, refer to [GF] and [Others] in the
MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting).

@As soon as an alarm occurs, make the servo-off status and interrupt the main
circuit power.

@[AL. 37 Parameter error] and warnings (except [AL. FO Tough drive warning])
are not recorded in the alarm history.

When an error occurs during operation, the corresponding alarm or warning is displayed. If an alarm or
warning is displayed, refer to section 8.4, and "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" to remove the failure. When an alarm occurs, ALM (Malfunction) will turn off.

8.1 Explanations of the lists

(1) No./Name/Detail No./Detail name

Indicates the alarm or warning No., name, detail No., and detail name.

(2) Stop method

For the alarms and warnings in which "SD" is written in the stop method column, the servo motor stops
with the dynamic brake after forced stop deceleration. For the alarms and warnings in which "DB" or
"EDB" is written in the stop method column, the servo motor stops with the dynamic brake without forced

stop deceleration.

(3) Alarm deactivation

After the alarm cause has been removed, the alarm can be deactivated in any of the methods marked o
in the alarm deactivation column. Warnings are automatically canceled after the cause of occurrence is
removed. Alarms are deactivated by alarm reset, communication reset (network), or power cycling.

Alarm deactivation

Explanation

Alarm reset

1. Error reset command from the controller
2. Click "Occurring Alarm Reset" in the "Alarm Display" window of MR
Configurator2.

Communication reset (Network)

1. Disconnect the computer from the network, and connect it again.
For details of the disconnection methods, refer to the MR-J4-_TM__ Servo
Amplifier Instruction Manual for each communication method.

2. After the network communication from the controller has been shifted to the initial
state, connect it again.

Cycling the power

Turning off the power and on again
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8.2 Alarm list

Alarm deactivation

Stop | . |& o
Detail method| & | ® £ .
i ) L8
No. Name No. Detail name (Note 4, E € % o %
5 | 5 |[E®|g2
< 5 o
O
10.1 | Voltage drop in the control circuit power EDB
% 10 Undervoltage g P - — : O 0 O
< 10.2 | Voltage drop in the main circuit power SD O O O
12.1 | RAM error 1 DB O
12.2 | RAM error 2 DB O
12 Memory error 1 (RAM) 12.3 | RAMerror 3 DB O
12.4 | RAM error 4 DB O
12.5 | RAM error 5 DB O
13.1 | Clock error 1 DB O
13 Clock error
13.2 | Clock error 2 DB O
14.1 | Control process error 1 DB O
14.2 | Control process error 2 DB O
14.3 | Control process error 3 DB O
14.4 | Control process error 4 DB O
14.5 | Control process error 5 DB O
14 Control process error
14.6 | Control process error 6 DB O
14.7 | Control process error 7 DB O
14.8 | Control process error 8 DB O
14.9 | Control process error 9 DB O
14.A | Control process error 10 DB O
M ) 15.1 | EEP-ROM error at power on DB O
emory error - -
15 (EEP-ROM) 15.2 | EEP-ROM error during operation DB O
15.4 | Home position information read error DB O
16.1 Encoder initial communication - Receive data DB o
error 1
16.2 Encoder initial communication - Receive data DB o
error 2
16.3 Encoder initial communication - Receive data DB o
error 3
16.5 Encoder initial communication - Transmission DB o
data error 1
16 Encherl initial 16.6 Encoder initial communication - Transmission DB o
communication error 1 data error 2
16.7 Encoder initial communication - Transmission DB o
data error 3
16.A | Encoder initial communication - Process error 1 DB O
16.B | Encoder initial communication - Process error 2 DB O
16.C [ Encoder initial communication - Process error 3 DB (@)
16.D [ Encoder initial communication - Process error 4 DB O
16.E | Encoder initial communication - Process error 5 DB O
16.F | Encoder initial communication - Process error 6 DB O
17.1 | Board error 1 DB O
17.3 | Board error 2 DB O
17 Board error
17.4 | Board error 3 DB O
17.7 | Board error 7 DB O
Memory error 3 19.1 Flash-ROM error 1 DB o)
19
(Flash-ROM) 19.2 | Flash-ROM error 2 DB o)
o 1A.1 | Servo motor combination error DB O
1A Servo motgll:rg?mblnatlon 1A.2 | Servo motor control mode combination error DB O
1A.4 | Servo motor combination error 2 DB O
1E Encoder initial 1E.1 [ Encoder malfunction DB O
communication error 2 1E.2 | Load-side encoder malfunction DB o
1F Encoder initial 1F.1 | Incompatible encoder DB O
communication error 3 1F.2 | Incompatible load-side encoder DB O
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Alarm deactivation

Stop | s o
Detail ) method| @ | ® <
No. Name Detail name o |23
No. ! (Note 4, = S % g %
5 | s |[ET|g=
< o o
O
g 201 Encoder normal communication - Receive data EDB o
2 error 1
20.2 Encoder normal communication - Receive data EDB o
error 2
203 Encoder normal communication - Receive data EDB o
error 3
205 Encoder normal communication - Transmission EDB o
20 Encoder normal data error 1
communication error 1 ication - issi
unicati 206 Encoder normal communication - Transmission EDB o
data error 2
207 Encoder normal communication - Transmission EDB o
data error 3
209 Encoder normal communication - Receive data EDB o
error 4
20 A Encoder normal communication - Receive data EDB o
error 5
21.1 | Encoder data error 1 EDB O
21.2 | Encoder data update error EDB O
Encod | 21.3 | Encoder data waveform error EDB O
21 nco. er Inorma 21.4 | Encoder non-signal error EDB O
communication error 2
21.5 | Encoder hardware error 1 EDB O
21.6 | Encoder hardware error 2 EDB O
21.9 | Encoder data error 2 EDB O
241 Gtrou‘nd fault detected at hardware detection DB o
—— circuit
24 Main circuit error G J Tault detected b m Jetect
round fault detected by software detection
2.2 function DB O O O
25.1 | Servo motor encoder - Absolute position erased DB O
25 Absolute position erased - iti
p 250 Scale measurement encoder - Absolute position DB o
erased
27.1 | Magnetic pole detection - Abnormal termination DB O
27.2 | Magnetic pole detection - Time out error DB O
" . 27.3 | Magnetic pole detection - Limit switch error DB O
27 Initial magnetlc pole 27.4 | Magnetic pole detection - Estimated error DB O
detection error
27.5 | Magnetic pole detection - Position deviation error | DB O
27.6 | Magnetic pole detection - Speed deviation error DB O
27.7 | Magnetic pole detection - Current error DB O
28 Linear encoder error 2 28.1 | Linear encoder - Environment error EDB (@)
2A.1 | Linear encoder error 1-1 EDB O
2A.2 | Linear encoder error 1-2 EDB O
2A.3 | Linear encoder error 1-3 EDB O
. 2A.4 | Linear encoder error 1-4 EDB O
2A Linear encoder error 1 -
2A.5 | Linear encoder error 1-5 EDB O
2A.6 | Linear encoder error 1-6 EDB O
2A.7 | Linear encoder error 1-7 EDB O
2A.8 | Linear encoder error 1-8 EDB O
2B.1 | Encoder counter error 1 EDB O
2B Encoder counter error
2B.2 | Encoder counter error 2 EDB O
30.1 | Regeneration heat error DB O O O
(Note 1)|(Note 1)(Note 1
30 Regenerative error 30.2 | Regeneration signal error DB O O O
(Note 1)|(Note 1)|(Note 1
30.3 | Regeneration feedback signal error DB O O O
(Note 1)|(Note 1)(Note 1
31 Overspeed 31.1 | Abnormal motor speed SD O O O
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Alarm deactivation

Stop | s o
Detail ) method| @ | ® £ .
No. N Detail o |[C%
o ame No. etail name (Note 4, 2 € % g %
5 | s |[ET|g=
< o o
O
S 321 O.ver.currer.mt detecteq at hardware detection DB o
g circuit (during operation)
322 Overf:urrent Fietected a!t software detection DB o o o
function (during operation)
32 Overcurrent o + detoctod ot hard Jotect
323 vercurrent detected at hardware detection DB o
circuit (during a stop)
Overcurrent detected at software detection
324 function (during a stop) DB O O O
33 Overvoltage 33.1 | Main circuit voltage error EDB O O O
35 [ Command frequency error | 35.1 | Command frequency error SD O O O
37.1 | Parameter setting range error DB
37 Parameter error g - g O o
37.2 | Parameter combination error DB (@) O
3A Inrush cu.rrer.lt suppression 3A.1 | Inrush current suppression circuit error EDB O
circuit error
42.1 | Servo control error by position deviation EDB O o O
(Note 3)|(Note 3)
Servo control error o) o)
(for linear servo motor and | 42.2 | Servo control error by speed deviation EDB O
. . (Note 3)|(Note 3)
direct drive motor)
42.3 | Servo control error by torque/thrust deviation EDB O o O
42 (Note 3)|(Note 3)
428 FuII.y (?Iosed loop control error by position EDB O O o
Fully closed | trol deviation (Note 3)|(Note 3)
ully closed loop contro
error (during fully closed 42.9 FuII.y c.Iosed loop control error by speed EDB O (@) o
deviation (Note 3)|(Note 3)
loop control)
Fully closed loop control error by position O O
42.A - ) EDB (@)
deviation during command stop (Note 3)|(Note 3)
. . 45.1 | Main circuit device overheat error 1 SD o O o
45 Main circuit device (Note 1)|(Note 1)|(Note 1
overheat
45.2 | Main circuit device overheat error 2 SD O O O
(Note 1)|(Note 1)|(Note 1
46.1 | Abnormal temperature of servo motor 1 SD O O O
(Note 1)|(Note 1)|(Note 1
46.2 | Abnormal temperature of servo motor 2 SD O o O
(Note 1)|(Note 1)|(Note 1
46.3 | Thermistor disconnected error SD O O O
(Note 1)|(Note 1)|(Note 1
46 Servo motor overheat
46.4 | Thermistor circuit error SD O o O
(Note 1)|(Note 1)|(Note 1
46.5 | Abnormal temperature of servo motor 3 DB O O O
(Note 1)|(Note 1)|(Note 1
46.6 | Abnormal temperature of servo motor 4 DB O O
(Note 1)|(Note 1)|(Note 1
) 47.1 | Cooling fan stop error SD O
47 Cooling fan error - "
47.2 | Cooling fan speed reduction error SD O
50.1 | Thermal overload error 1 during operation SD O O O
(Note 1)|(Note 1)|(Note 1
50.2 | Thermal overload error 2 during operation SD O O O
(Note 1)|(Note 1)(Note 1
50.3 | Thermal overload error 4 during operation SD (Nrft?a 1)(N£ 1)(Nch 1
50 Overload 1
50.4 | Thermal overload error 1 during a stop SD O O O
(Note 1)|(Note 1)(Note 1
50.5 | Thermal overload error 2 during a stop SD O O O
(Note 1)|(Note 1)|(Note 1
50.6 | Thermal overload error 4 during a stop SD O O O
(Note 1)|(Note 1)(Note 1
51.1 | Thermal overload error 3 during operation DB (Nrft?a 1)(N£ 1)(Nch 1
51 Overload 2
51.2 | Thermal overload error 3 during a stop DB O
(Note 1)|(Note 1)(Note 1
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Alarm deactivation

Receive data error 5

Stop | . | &
Detail method| 3 [® _ |2
No. Name Detail name o [2€5 oo
No. ! (Note 4, = S % g %
5 | s |[ET|g=
< 5] o
O
S 52.1 | Excess droop pulse 1 SD (@) O O
®©
= 52.3 | Excess droop pulse 2 SD
< 52 Error excessive p P - — O o) o)
52.4 | Error excessive during 0 torque limit SD (@) O O
52.5 | Excess droop pulse 3 EDB O O O
54 Oscillation detection 54.1 | Oscillation detection error EDB O O O
56.2 | Over speed during forced sto EDB
56 Forced stop error - P - 9 - P o o) o)
56.3 | Estimated distance over during forced stop EDB O (@) O
63.1 | STO1 off DB
63 STO timing error S O o
63.2 | STO2 off DB O (@) O
68 STO diagnosis error 68.1 | Mismatched STO signal error DB O
Forward rotation-side software limit detection -
69.1 Command excess error Sb O o O
Reverse rotation-side software limit detection -
692 Command excess error SD O O O
69 Command error F 4 rotati — | detect
orward rotation stroke end detection -
693 Command excess error Sb O o O
Reverse rotation stroke end detection -
694 Command excess error SD O O O
Load-side encoder initial communication -
701 Receive data error 1 DB O
Load-side encoder initial communication -
702 Receive data error 2 DB O
Load-side encoder initial communication -
703 Receive data error 3 DB O
705 Load-swlje gncoder initial communication - DB o
Transmission data error 1
Load-side encoder initial communication -
706 Transmission data error 2 DB o
. o 707 Load—s@e .encoder initial communication - DB o
70 Load-side encoder initial Transmission data error 3
communication error 1 -si initi ication -
70 A Load-side encoder initial communication DB o
Process error 1
70.B Load-side encoder initial communication - DB o
Process error 2
70.C Load-side encoder initial communication - DB o
Process error 3
70.D Load-side encoder initial communication - DB o
Process error 4
70.E Load-side encoder initial communication - DB o
Process error 5
70.F Load-side encoder initial communication - DB o
Process error 6
711 Load-lS|de encoder normal communication - EDB o
Receive data error 1
Load-side encoder normal communication -
na2 Receive data error 2 EDB O
Load-side encoder normal communication -
3 Receive data error 3 EDB o
. 715 Load—s@e gncoder normal communication - EDB o
71 Load-side encoder normal Transmission data error 1
communication error 1 Load-side encoder normal communication -
71.6 o EDB O
Transmission data error 2
717 Load-smlle .encoder normal communication - EDB o
Transmission data error 3
Load-side encoder normal communication -
e Receive data error 4 EDB O
71A Load-side encoder normal communication - EDB o
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Alarm deactivation
i Stfﬁpd g % £
(2]
No. Name Dﬁ;a.” Detail name (r:liteo4, g § g é g
5 | 3 |[ET|2¢°
< 5 o
O
S 72.1 | Load-side encoder data error 1 EDB O
g 72.2 | Load-side encoder data update error EDB O
. 72.3 | Load-side encoder data waveform error EDB O
72 Load-side fencpder normal 72.4 | Load-side encoder non-signal error EDB O
communication error 2
72.5 | Load-side encoder hardware error 1 EDB O
72.6 | Load-side encoder hardware error 2 EDB O
72.9 | Load-side encoder data error 2 EDB O
84.1 | Network module undetected error DB O
84 .Nle.twlork.module 84.2 | Network module initialization error 1 DB O
initialization error
84.3 | Network module initialization error 2 DB O
85.1 | Network module error 1 SD O
85 Network module error 85.2 | Network module error 2 SD O
85.3 | Network module error 3 SD O
o 86.1 | Network communication error 1 SD O O
86 Network c;)rToTunlcanon 86.2 | Network communication error 2 SD O O
86.3 | Network communication error 3 SD O O
8A USB communication time- 8A.1 | USB communication time-out error SD (@) O O
out error
8E.1 | USB communication receive error SD O (@) O
8E.2 | USB communication checksum error SD (@) (@) O
8E | USB communication error | 8E.3 | USB communication character error SD (@) (@) O
8E.4 | USB communication command error SD (@) (@) O
8E.5 | USB communication data number error SD (@) (@) O
888 Watchdog 88._ | Watchdog DB O
Note 1. Leave for about 30 minutes of cooling time after removing the cause of occurrence.

. In some controller communication status, the alarm factor may not be removed.
. The alarm can be canceled by setting as follows:
- For the fully closed loop control: set [Pr. PEO3]to "1 _ _ _".
- When a linear servo motor or direct motor is used: set [Pr. PLO4]to "1 _
. The following shows three stop methods of DB, EDB, and SD.
DB: Dynamic brake stop (For a servo amplifier without the dynamic brake, the servo motor coasts.)
EDB: Electronic dynamic brake stop (available with specified servo motors)

Refer to the following table for the specified servo motors. DB is applied as the stop method for other
than the specified servo motor.

Series Servo motor
HG-KR HG-KR053/HG-KR13/HG-KR23/HG-KR43
HG-MR HG-MR053/HG-MR13/HG-MR23/HG-MR43
HG-SR HG-SR51/HG-SR52

SD: Forced stop deceleration
5. This is applicable when [Pr. PA0O4] is set to the initial value. The stop method of SD can be changed to DB

using [Pr. PA0O4].
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8.3 Warning list

warning

Stop
No. Name Dﬁ;a.” Detail name (r:‘zttzog
3)
.CE” Home position return 90.1 | Home position return incomplete
g 90 incomplete warning 90.2 | Home position return abnormal termination
= 90.5 | Z-phase unpassed
91 Sewvsa?r:?r?gfzilro?:ir)h eat 91.1 | Main circuit device overheat warning
92 Battery cable 92.1 Encoder battery cable disconnection warning
disconnection warning 92.3 | Battery degradation
X 95.1 | STO1 off detection DB
95 STO warning -
95.2 [ STO2 off detection DB
96.1 | In-position warning at home positioning
96 Home positign setting 96.2 | Command input warning at home positioning
warning 96.4 Magnetic .ploleldetection incomplete warning at
home positioning
L . 98.1 Forward rotation-side software limit reached
98 Software limit warning - - —
98.2 | Reverse rotation-side software limit reached
L . 99.1 Forward rotation stroke end off
99 Stroke limit warning -
99.2 | Reverse rotation stroke end off
9B.1 | Excess droop pulse 1 warning
9B Error excessive warning 9B.3 | Excess droop pulse 2 warning
9B.4 | Error excessive warning during 0 torque limit
. 9F.1 | Low battery
9F Battery warning - -
9F.2 [ Battery degradation warning
EO Exczz?:ﬁgre(ﬁz?:qa)tlon EO.1 [ Excessive regeneration warning
E1.1 [ Thermal overload warning 1 during operation
E1.2 [ Thermal overload warning 2 during operation
E1.3 | Thermal overload warning 3 during operation
E1 Overload warning 1 E1.4 | Thermal overload warning 4 during operation
(Note 1) E1.5 | Thermal overload warning 1 during a stop
E1.6 [ Thermal overload warning 2 during a stop
E1.7 | Thermal overload warning 3 during a stop
E1.8 | Thermal overload warning 4 during a stop
E2 Se\:vv;:::;czr'\;\;:r?;aat E2.1 | Servo motor temperature warning
E31 Multil-revolution counter travel distance excess
warning
3 Absolute posiFion counter E3.2 | Absolute position counter warning
warning E34 Absolute positioning counter EEP-ROM writing
frequency warning
E3.5 | Encoder absolute positioning counter warning
E4 Parameter warning E4.1 | Parameter setting range error warning
E6 | Servo forced stop warning | E6.1 | Forced stop warning SD
E8 Cooling fan speed E8.1 | Decreased cooling fan speed warning
reduction warning E8.2 | Cooling fan stop
E9.1 | Servo-on signal on during main circuit off DB
E9 Main circuit off warning E9.2 [ Bus voltage drop during low speed operation DB
E9.3 [ Ready-on signal on during main circuit off DB
EC Overl(;;cétv;/ir)mng 2 EC.1 | Overload warning 2
ED |Output watt excess warning| ED.1 [ Output watt excess warning
. . F0.1 | Instantaneous power failure tough drive warning
FO Tough drive warning — - -
F0.3 | Vibration tough drive warning
2 Drive recorder.- Miswriting | F2.1 | Drive recorder - Area writing time-out warning
warning F2.2 | Drive recorder - Data miswriting warning
F3 Oscillation detection F3.1 | Oscillation detection warning
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Stop
Detail . method
No. Name No. Detail name (Note 2,
3)
jod F4.4 | Target position setting range error warning
g F4.6 Acceleration time constant setting range error
= - . " | warning
F4 Positioning warning — -
F47 Deceleration time constant setting range error
’ warning
F4.8 | Control command input error warning

Note 1. Leave for about 30 minutes of cooling time after removing the cause of occurrence.
2. The following shows two stop methods of DB and SD.
DB: Dynamic brake stop (For a servo amplifier without the dynamic brake, the servo motor coasts.)
SD: Forced stop deceleration
3. This is applicable when [Pr. PA0O4] is set to the initial value. The stop system of SD can be changed to DB
using [Pr. PA0O4].
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8.4 Remedies

c CAUTION @If [AL. E3 Absolute position counter warning] occurs, always make the home
position setting again. Otherwise, it may cause an unexpected operation.

POINT

@This section explains remedies for warnings exclusively for the MR-J4-_TM_.
For remedies for any other warnings, refer to [GF] and [Others] in the
MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting).

@®When any of the following warnings occurs, do not cycle the power of the servo
amplifier repeatedly to restart. Doing so will cause a malfunction of the servo
amplifier and servo motor. If the power of the servo amplifier is switched off/on
during the warnings, allow more than 30 minutes for cooling before resuming
operation.

* [AL. 91 Servo amplifier overheat warning]
* [AL. EO Excessive regeneration warning]
* [AL. E1 Overload warning 1]

* [AL. E2 Servo motor overheat warning]

* [AL. EC Overload warning 2]

@ Warnings (except [AL. FO Tough drive warning]) are not recorded in the alarm
history.

If [AL. E6] or [AL. E9] occurs, the amplifier will be the servo-off status. If any other warning occurs, operation
can be continued but an alarm may occur and proper operation may not be performed.

Refer to this section and remedies for warnings of [GF] and [Others] in the MELSERVO-J4 Servo Amplifier
Instruction Manual (Troubleshooting) to remove the cause of a warning. Use MR Configurator2 to refer to the
cause of warning occurrence.
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Alarm No.: 90 Name: Home position return incomplete warning
Alarm content * A home position return did not complete normally with the positioning function.
D,j(t)a" Detail name Cause Check method Check result Action Target
90.1 | Home position | (1) [ An automatic operation | Check if the home A home position Execute a home [TM]
return was executed when the | position return has not | return has not been | position return.
incomplete home position return been executed (if executed.

had not been
completed.

Home position return
completion 2 (S_ZP2)
is off.).

A home position
return has been
executed.

Check (2).

@)

A positioning operation
was executed without
home position setting
with an absolute
position after [AL. 25
Absolute position
erased] occurred.

Check if [AL. 25
Absolute position
erased] occurred
using alarm history.

[AL. 25 Absolute
position erased]
occurred.

Check the battery
voltage and battery
cable for a failure
and execute a home
position return after
removing the failure.

[AL. 25 Absolute
position erased] did
not occur.

Check (3).

@)

In the indexer method,
[AL. E3 Absolute
position counter
warning] occurred

simultaneously with this

alarm.

Check if [AL. 90.1]
occurred
simultaneously with
the start of the
positioning operation.

[AL. 90.1] did not
ocecur
simultaneously with
the start of the
positioning
operation but
occurred during
positioning
operation.

Remove the cause of]
[AL. E3], and
execute a home
position return.
(Check the check
method for [AL. E3].)

[AL. 90.1] occurred
simultaneously with
the start of the
positioning
operation.

Check (4).

(4)

A software stroke
limit/stroke limit was
detected.

Check if [AL. 98
Software stroke limit
warning] or [AL. 99
Stroke limit warning]
occurred in the profile
mode.

[AL. 98 Software
stroke limit warning]
or [AL. 99 Stroke
limit warning]
occurred in the
profile mode.

Move the machine
within the limit
range, and then
execute a home
position return.
When the home
position is fixed,
enable servo-on
again.

[AL. 98 Software
stroke limit warning]
or [AL 99 Stroke
limit warning] have
not yet occurred. Or
the cyclic mode has
been set.

Check (5).

®)

Home position return
completion 2 (S_ZP2)
turned off after a home
position return was
executed.

Check if Home
position return
completion 2 (S_ZP2)
is off.

Home position
return completion 2
(S_ZP2) is off.

Check the
conditions in which
Home position
return completion 2
(S_ZP2) turns off.
(Refer to Status DO
2 described in the
MR-J4-_TM_ Servo
Amplifier Instruction
Manual for each
communication

method.)

8- 10
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Alarm No.: 95

Name: STO warning

Alarm content

- STO input signal turns off while the servo motor stops.
- A diagnosis of input devices was not executed.
- The safety observation function was enabled in the test mode.

Detail

setting] is not set
correctly.

(4)

The servo amplifier is
malfunctioning.

Replace the servo
amplifier, and then

It is not repeatable.

Replace the servo
amplifier.

check the It is repeatable. Check (5).
repeatability.
(5) | The functional safety Replace the functional | It is not repeatable. | Replace the

unit is malfunctioning.

safety unit, and then
check the
repeatability.

functional safety unit.

It is repeatable.

Check (6).

(6)

Something near the
device caused it.

Check the noise,
ambient temperature,
etc.

It has a failure.

Take
countermeasures
against its cause.

No Detail name Cause Check method Check result Action Target
95.4 | STO warning 2 | (1) | The test operation Check if the servo It is not set. Set it correctly. [TM]
(safety mode was not set amplifier and
observation correctly. functional safety unit -
function) are set to the test Itis set. Check (2).
operation mode.
(2) [ An error occurred in Check the description | It is not repeatable. | Take
safety communication. | "Initialization countermeasures
communication with against its cause.
the controller has not | It is repeatable. Check (3).
completed." of the
section 8.5.
(3) [ "Input mode selection" | Set [Pr. PSA02] It is not repeatable. | Review the
in [Pr. PSA02 correctly and check parameter.
Functional safety unit the repeatability. Itis repeatable. Chedk (@),

8- 11
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Alarm No.: F4 Name: Positioning warning
Alarm content - The operation setting was set out of range.
D,j(t)a" Detail name Cause Check method Check result Action Target
F4.6 | Acceleration (1) | The acceleration time | Check the value set It is out of setting Set the [TM]
time constant constant was set out of |in [Pr. PT49] range. acceleration time
setting range range. Acceleration time constant correctly,
error warning constant. and cancel the
warning (turn on
C_ORST).

(2) [ The synchronous Check the setting It is out of setting Set the
acceleration time value of the range. synchronous
constant was set out of | synchronous acceleration time
range when the acceleration time constant correctly,
superimposed constant. and cancel the
synchronous control warning (turn on
function had been C_ORST).
used.

F4.7 | Deceleration (1) [ The deceleration time | Check the value set It is out of setting Set the
time constant constant was set out of |in [Pr. PT50] range. deceleration time
setting range range. Deceleration time constant correctly,
error warning constant. and cancel the
warning (turn on
ORST).

(2) [ The synchronous Check the setting It is out of setting Set the
deceleration time value of the range. synchronous
constant was set out of | synchronous deceleration time
range when the deceleration time constant correctly,
superimposed constant. and cancel the
synchronous control warning (turn on
function had been C_ORST).
used.

F4.8 | Control (1) [ The unit was set to Check the status of Controlword bit 6 is Turn off

command input
error warning

degree and the relative
position command was
input.

[Pr. PTO1] and
Controlword bit 6.

on with [Pr. PT01] set

to" 2 "

Controlword bit 6
and cancel the
warning (turn on
C_ORST).

8- 12
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8.5 Troubleshooting at power on

When a system error occurs at power on of the controller, improper boot of the servo amplifier might be the
cause. Check the display of the servo amplifier, and take actions according to this section.

Display| Description

Cause

Checkpoint

Action

000 [ The network module or
servo amplifier is

malfunctioning.

The network module is
malfunctioning.

Replace the network module, and
then check the repeatability.

Replace the network module.

The servo amplifier is
malfunctioning.

Replace the servo amplifier, and
then check the repeatability.

Replace the servo amplifier.

Ab | Initialization
communication with the
controller has not
completed.

The setting of the axis
No. is incorrect.

Check that the other servo
amplifier is not assigned to the
same axis No.

Set it correctly.

Axis No. does not match
with the axis No. set to
the controller.

Check the setting and axis No. of
the controller.

Set it correctly.

An Ethernet cable was
disconnected.

"Ab" is displayed in the
corresponding axis and following
axes.

Replace the Ethernet cable of the
corresponding axis.

Check if the connector is
unplugged.

Connect it correctly.

The IP address set in the
network module and the
IP address of the
controller do not match.

Check the IP address with the
"AnybuslPconfig" tool or the
system configuration window of
MR Configurator2.

Set the IP address correctly.

The power of the servo
amplifier was turned off.

"Ab" is displayed in the
corresponding axis and following
axes.

Check the power of the servo
amplifier.

The servo amplifier is
malfunctioning.

"Ab" is displayed in the
corresponding axis and following
axes.

Replace the servo amplifier of the
corresponding axis.

The network module is
malfunctioning.

"Ab" is displayed in the
corresponding axis and following
axes.

Replace the network module of
the corresponding axis.

bi#t#.
(Note)

The system has been in
the test operation mode.

Test operation mode has
been enabled.

Test operation select switch
(SW1-1) is turned on.

Turn off the test operation select
switch (SW1-1).

off | Operation mode for
manufacturer setting is
set.

Operation mode for
manufacturer setting is
enabled.

Check if all of the mode select
switches (SW1) are on.

Set the mode select switches
(SWH1) correctly.

Note. ## indicates axis No.

8- 13
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MEMO




9. OUTLINE DRAWINGS

9. OUTLINE DRAWINGS
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(f) MR-J4-700TM
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(9) MR-J4-11KTM/MR-J4-15KTM
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(h) MR-J4-22KTM
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(2) 400V class
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(b) MR-J4-200TM4
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(c) MR-J4-350TM4
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(d) MR-J4-500TM4
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(e) MR-J4-700TM4
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(f) MR-J4-11TKM4/MR-J4-15KTM4
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(g) MR-J4-22KTM4
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9.2 Connector
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(2) SCR connector system (3M)
Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
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10. CHARACTERISTICS

10. CHARACTERISTICS

POINT
@For the characteristics of the linear servo motor and the direct drive motor, refer
to sections 14.4 and 15.4.

10.1 Overload protection characteristics

An electronic thermal is built in the servo amplifier to protect the servo motor, servo amplifier and servo
motor power wires from overloads.

[AL. 50 Overload 1] occurs if overload operation performed is above the electronic thermal protection curve
shown in fig. 10.1 [AL. 51 Overload 2] occurs if the maximum current is applied continuously for several
seconds due to machine collision, etc. Use the equipment on the left-hand side area of the continuous or
broken line in the graph.

When unbalanced torque is generated, such as in a vertical lift machine, the unbalanced torque of the
machine should be kept at 70% or lower of the motor's rated torque.

This servo amplifier has solid-state servo motor overload protection. (The servo motor overload current (full
load current) is set on the basis of 120% rated current of the servo amplifier.)
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10. CHARACTERISTICS

The following table shows combinations of each servo motor and graph of overload protection

characteristics.
Rotary servo motor Graph of overload
HG-JR . protection
HG-KR HG-MR HG-SR HG-UR HG-RR HG-JR (When thg maximum characteristics
torque is 400%)
053 053 72 Characteristics a
13 13
23 23 51 53 53 Characteristics b
43 43 81 73
73 73 52 103
102
121 152 103 153 73 Characteristics ¢
201 202 153 203 103
152 203 353 153
202 203
301
352
421 352 353 601 353 Characteristics d
502 502 503 701M 503
702 503
703
801 Characteristics e
12K1
15K1
20K1
25K1
11K1M
15K1M
22K1M
903
524 534 534 Characteristics b
1024 734
1034
1524 1534 734 Characteristics ¢
2024 2034 1034
3524 3534 1534
2034
5024 6014 3534 Characteristics d
7024 701M4 5034
5034
7034
8014 Characteristics e
12K14
15K14
20K14
25K14
11K1M4
15K1M4
22K1M4
9034
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10. CHARACTERISTICS

The following graphs show overload protection characteristics.
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10. CHARACTERISTICS

10000 .
T
'
|
1000 :
:
o) \ Operati
g - \ perating
\
=100 &
c <
iel ]
© <
) <2
joN ~
o Servo-lock
10
1
0 50 100 150 200 250 300

(Note 1) Load ratio [%]

Characteristics e

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo
motor stop status (servo-lock status) or in a 30 r/min or less low-speed operation status, the servo amplifier may malfunction
regardless of the electronic thermal protection.

2. The load ratio ranging from 300% to 350% applies to the HG-KR servo motor.
3. The operation time at the load ratio of 300% to 400% applies when the maximum torque of HG-JR servo motor is increased to
400% of rated torque.

Fig. 10.1 Electronic thermal protection characteristics
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10. CHARACTERISTICS

10.2 Power supply capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 10.1 indicates servo amplifiers' power supply capacities and losses generated under rated load.
For thermal design of an enclosed type cabinet, use the values in the table in consideration for the worst
operating conditions. The actual amount of generated heat will be intermediate between values at rated
torque and servo-off according to the duty used during operation. When the servo motor is run at less
than the rated speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

Table 10.1 Power supply capacity and generated loss per servo motor at rated output

(Note 2) Servo amplifier-generated heat [W]

(Note 1) At rated output _
[Generated heat Area required for
Servo amplifier Servo motor Power sgpply in the cabinet . heat dissipation
capacity At rated output With servo-off 2
[KVA] when cooled [m7]
outside the
cabinet] (Note 3)
HG-MR053 0.3 25 15 0.5
HG-MR13 0.3 25 15 0.5
MR-J4-10TM HG-KR053 0.3 25 15 0.5
HG-KR13 0.3 25 15 0.5
HG-MR23 0.5 25 15 0.5
MR-J4-20TM HG-KR23 0.5 25 15 0.5
HG-MR43 0.9 35 15 0.7
MR-J4-40TM HG-KR43 0.9 35 15 0.7
HG-SR52 1.0 40 15 0.8
MR-J4-60TM HG-SR51 1.0 40 15 0.8
HG-JR53 1.0 40 15 0.8
HG-MR73 1.3 50 15 1.0
HG-KR73 1.3 50 15 1.0
MR-J4-70TM HG-UR72 1.3 50 15 1.0
HG-JR73 1.3 50 15 1.0
HG-SR102 17 50 15 1.0
MR-J4-100TM HG-SR81 15 50 15 1.0
HG-JR103 17 50 15 1.0
HG-SR152 25 90 20 1.8
HG-SR202 35 90 20 1.8
HG-SR121 2.1 90 20 1.8
HG-SR201 35 90 20 1.8
MR-J4-200TM HG-RR103 17 50 15 1.0
HG-RR153 25 90 20 1.8
HG-UR152 25 90 20 1.8
HG-JR153 25 90 20 1.8
HG-JR203 35 90 20 1.8
HG-SR352 55 130 20 2.6
HG-SR301 48 120 20 2.4
MR-J4-350TM HG-RR203 35 90 20 1.8
HG-UR202 35 90 20 1.8
HG-JR353 55 160 20 2.7
HG-SR502 75 195 25 3.9
HG-SR421 6.3 160 25 3.2
HG-RR353 55 135 25 2.7
MR-J4-500TM HG-RR503 75 195 25 3.9
HG-UR352 55 195 25 3.9
HG-UR502 75 195 25 3.9
HG-JR503 75 195 25 3.9
HG-SR702 10 300 25 6.0
HG-JR703 10 300 25 6.0
MR-J4-700TM HG-JR701M 10 300 25 6.0
HG-JR601 8.6 250 25 5.0
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10. CHARACTERISTICS

(Note 2) Servo amplifier-generated heat [W]

At rated output

(Note 1) )
o Power supply [C.Eenerated.heat Area re.qu.lred. for
Servo amplifier Servo motor . in the cabinet ) heat dissipation
capacity At rated output With servo-off 2
[KVA] when cooled [m7]
outside the
cabinet] (Note 3)
HG-JR903 13 435 130 45 8.7
MR-J4-11KTM HG-JR11K1M 16 530 160 45 11.0
HG-JR801 12 370 110 45 7.0
HG-JR12K1 18 570 170 45 115
MR-JA-15KTM HG-JR15K1M 22 640 195 45 13.0
HG-JR15K1 22 640 195 45 12.8
HG-JR22K1M 33 850 260 55 17.0
MR-J4-22KTM HG-JR20K1 30 800 240 55 16.0
HG-JR25K1 38 900 270 55 19.0
MR-J4-60TM4 HG-SR524 1.0 40 18 0.8
HG-JR534 1.0 40 18 0.8
HG-SR1024 1.7 60 18 1.2
MR-J4-100TM4 HG-JR734 1.3 60 18 1.2
HG-JR1034 1.7 60 18 1.2
HG-SR1524 25 90 20 1.8
HG-SR2024 3.5 90 20 1.8
MR-J4-200TM4 HG-JR1534 25 90 20 1.8
HG-JR2034 3.5 90 20 1.8
MR-J4-350TM4 HG-SR3524 5.5 130 20 2.6
HG-JR3534 5.5 160 20 2.7
MR-J4-500TM4 HG-SR5024 7.5 195 25 3.9
HG-JR5034 7.5 195 25 3.9
HG-SR7024 10 300 25 6.0
HG-JR7034 10 300 25 6.0
MR-J4-700TM4 HG-JR701M4 10 300 25 6.0
HG-JR6014 8.6 250 25 5.0
HG-JR9034 13 435 130 45 8.7
HG-JR11K1M4 16 530 160 45 11.0
MR-J4-11KTM4 HG-JR8014 12 370 110 45 7.0
HG-JR12K14 18 570 170 45 11.5
MR-J4-15KTM4 HG-JR15K1M4 22 640 195 45 13.0
HG-JR15K14 22 640 195 45 12.8
HG-JR22K1M4 33 850 260 55 17.0
MR-J4-22KTM4 HG-JR20K14 30 800 240 55 16.0
HG-JR25K14 38 900 270 55 19.0
HG-MR053 0.3 25 15 0.5
MR-J4-10TM1 HG-MR13 0.3 25 15 0.5
HG-KR053 0.3 25 15 0.5
HG-KR13 0.3 25 15 0.5
MR-J4-20TM1 HG-MR23 0.5 25 15 0.5
HG-KR23 0.5 25 15 0.5
MR-J4-40TM1 HG-MR43 0.9 35 15 0.7
HG-KR43 0.9 35 15 0.7

Note 1. Note that the power supply capacity will vary according to the power supply impedance. This value is applicable when the
power factor improving AC reactor or power factor improving DC reactor are not used.

2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat generated by the
regenerative option, refer to section 11.2.

3. This value is applicable when the servo amplifier is cooled by using the panel through attachment.
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10. CHARACTERISTICS

(2) Heat dissipation area for an enclosed type cabinet
The enclosed type cabinet (hereafter called the cabinet) which will contain the servo amplifier should be
designed to ensure that its temperature rise is within +10 °C at the ambient temperature of 40 °C. (With
an approximately 5 °C safety margin, the system should operate within a maximum 55 °C limit.) The
necessary cabinet heat dissipation area can be calculated by equation 10.1.

A: Heat dissipation area [m?]

P: Loss generated in the cabinet [W]

AT: Difference between internal and ambient temperatures [°C]
K: Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with equation 10.1, assume that P is the sum of all losses
generated in the cabinet. Refer to table 10.1 for heat generated by the servo ampilifier. "A" indicates the
effective area for heat dissipation, but if the cabinet is directly installed on an insulated wall, that extra
amount must be added to the cabinet's surface area. The required heat dissipation area will vary with
the conditions in the cabinet. If convection in the cabinet is poor and heat builds up, effective heat
dissipation will not be possible. Therefore, arrangement of the equipment in the cabinet and the use of a
cooling fan should be considered. Table 10.1 lists the cabinet dissipation area for each servo amplifier
(guideline) when the servo amplifier is operated at the ambient temperature of 40 °C under rated load.

(Outside the cabinet) (Inside the cabinet)

Air flow

Fig. 10.2 Temperature distribution in an enclosed type cabinet

When air flows along the outer wall of the cabinet, effective heat exchange will be possible, because the
temperature slope inside and outside the cabinet will be steeper.
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10. CHARACTERISTICS

10.3 Dynamic brake characteristics

POINT

@®Do not use dynamic brake to stop in a normal operation as it is the function to
stop in emergency.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the dynamic brake is 1000 times while
the machine decelerates from the rated speed to a stop once in 10 minutes.

@Be sure to enable EM1 (Forced stop 1) after servo motor stops when using EM1
(Forced stop 1) frequently in other than emergency.

@Servo motors for MR-J4 may have the different coasting distance from that of
the previous model.

@The electronic dynamic brake operates in the initial state for the HG series servo
motors of 600 W or smaller capacity. The time constant "1" for the electronic
dynamic brake will be shorter than that of normal dynamic brake. Therefore,
coasting distance will be longer than that of normal dynamic brake. For how to
set the electronic dynamic brake, refer to [Pr. PF06] and [Pr. PF12].

10.3.1 Dynamic brake operation

(1) Calculation of coasting distance
Fig. 10.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use equation 10.2 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant 1 varies with the servo motor and machine operation speeds. (Refer to (2)(a), (b) of
this section.)
A working part generally has a friction force. Therefore, actual coasting distance will be shorter than a

maximum coasting distance calculated with the following equation.

ON
EM1 (Forced stop 1)

OFF

Dynamic brake
time constant 1

w

Machine speed

t, Time
V J
Lonax = 67(0) o {te +7 [1 + J:J} ........................................................................................... (10_2)

Lmax: Maximum Coasting distance ...................................................................................... [mm]
Vo: Machine's fast feed Speed -««««-x«« rrerrrerrr [mm/min]
Jy: Moment of inertia of the SErVO MOTOr-«++++++ s ssrsrrrrrrsssssiiiiiiiiii e [x 10 kg.mz]
Ji.: Load moment of inertia converted into equivalent value on servo motor shaft-------------- [x 10 kgem?]
T Dynamic brake tlme Constant ............................................................................................ [S]
te: Delay t|me Of Contr0| SeCtiOn ............................................................................................ [S]

For the servo amplifier of 7 kW or less, there is internal relay delay time of about 10 ms. For the servo
amplifier of 11 kW to 22 kW, there is delay caused by magnetic contactor built into the external
dynamic brake (about 50 ms) and delay caused by the external relay.
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10. CHARACTERISTICS

(2) Dynamic brake time constant
The following shows necessary dynamic brake time constant 1 for equation 10.2.

(a) 200 V class

a
o

N W S
o O o

23

05

*—13

1000 2000 3000 4000 5000 6000
Servo motor speed [r/min]

-
o

Dynamic brake time
constant T [ms]

o
o

HG-MR series

-
© O
o O

Dynamic brake time
constant T [ms]

421
0 250 500 750 1000 1250 1500
Servo motor speed [r/min]

HG-SR 1000 r/min series

15K1

7

25K1

Dynamic brake time
constant [ms]

12K1 601
0 500 1000 1500
Servo motor speed [r/min]

2000

HG-JR1000 r/min series

260
220
180
140
100

60

28 203 153
0 1000 2000 3000 4000 5000 6000

Servo motor speed [r/min]

53
903

203 103

353
503

constant [ms]

73

Dynamic brake time

HG-JR3000 r/min series
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o
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¥
= * 702
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10. CHARACTERISTICS

(b) 400 V class

Dynamic brake time

Dynamic brake time

Dynamic brake time
constant 1[ms]

constant [ms]

constant [ms]

A

100

80

60

40

20

70

100

90
80
70
60
50
40
30
20
10

502
352

150 202

500 1000 1500 2000
Servo motor speed [r/min]

o

HG-UR series

1524 7024

O0 500 1000 1500 2000 2500 3000

Servo motor speed [r/min]

HG-SR series

60

50

40

30

20

10

11K1M4

22K1M4

0

0

500 1000 1500 2000 2500 3000
Servo motor speed [r/min]

HG-JR1500 r/min series
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10. CHARACTERISTICS

10.3.2 Permissible load to motor inertia when the dynamic brake is used

Use the dynamic brake under the load to motor inertia ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If the load to motor inertia ratio exceeds the
indicated value, contact your local sales office.
The values of the permissible load to motor inertia ratio in the table are the values at the maximum rotation
speed of the servo motor. The value in the parenthesis shows the value at the rated speed.

Servo motor Permissiblg load tq motor inertia Servo motor Permissiblg load tg motor inertia
ratio [multiplier] ratio [multiplier]

HG-KR053 HG-JR53
HG-KR13 HG-JR73
HG-KR23 30 HG-JR103 30
HG-KR43 HG-JR153
HG-KR73 HG-JR203
HG-MRO053 35 HG-JR353 16 (30)
HG-MR13 HG-JR503 15 (30)
HG-MR23 39 HG-JR703 11 (30)
HG-MR43 HG-JR903 18 (30)
HG-MR73 HG-JR701M 5
HG-SR51 HG-JR11K1M

10 (30)
HG-SR81 HG-JR15K1M
HG-SR121 30 HG-JR22K1M 20 (30)
HG-SR201 HG-JR601 5
HG-SR301 16 HG-JR801 30
HG-SR421 15 HG-JR12K1 20 (30)
HG-SR52 30 HG-JR15K1 17 (30)
HG-SR102 HG-JR20K1 26 (30)
HG-SR152 21 HG-JR25K1 21 (30)
HG-SR202 HG-JR534
HG-SR352 HG-JR734
HG-SR502 13(19) HG-JR1034 30 (30)
HG-SR702 5(15) HG-JR1534
HG-SR524 5(15) HG-JR2034
HG-SR1024 5 (17) HG-JR3534 20 (30) (Note)
HG-SR1524 HG-JR5034 15 (30)
HG-SR2024 HG-JR7034 11 (30)
HG-SR3524 5 (15) HG-JR9034 18 (30)
HG-SR5024 HG-JR701M4 7 (10)
HG-SR7024 HG-JR11K1M4 10 (30)
HG-UR72 HG-JR15K1M4
HG-UR152 30 HG-JR22K1M4 20 (30)
HG-UR202 16 HG-JR6014 10
HG-UR352 HG-JR8014 30
HG-UR502 15 HG-JR12K14 20 (30)
HG-RR103 30 HG-JR15K14 30 (30)
HG-RR153 HG-JR20K14 26 (30)
HG-RR203 16 HG-JR25K14 21 (30)
HG-RR353 15
HG-RR503

Note. When the maximum torque is increased to 400%, the permissible load to motor inertia ratio at the maximum speed
of the servo motor is 25 times.
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10. CHARACTERISTICS

10.4 Cable bending life

The bending life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x 108 a

5x 107

1x107
T 5 x 108 a: Long bending life encoder cable
E Long bending life motor power cable
ﬁ Long bending life electromagnetic brake cable
£ 1x10°
o 5x10°
§ b: Standard encoder cable
g Standard motor power cable
“— Standard electromagnetic brake cable
° 1x10°
[0]
Re) 4
g 5x10
=}
z

1x104 b

3 il
5x10 =
//
1x10° ufl

4 7 10 20 40 70 100 200
Bend radius [mm]
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10. CHARACTERISTICS

10.5 Inrush currents at power-on of main circuit and control circuit

POINT

@For a servo amplifier of 600 W or less, the inrush current values can change
depending on frequency of turning on/off the power and ambient temperature.

Since large inrush currents flow in the power supplies, always use molded-case circuit breakers and
magnetic contactors. (Refer to section 11.10.)
When circuit protectors are used, it is recommended that the inertia delay type, which is not tripped by an

inrush current, be used.

(1) 200V class

The following shows the inrush currents (reference data) that will flow when 240 V AC servo amplifier) is
applied at the power supply capacity of 2500 kVA and the wiring length of 1 m. Even when you use a 1-
phase 200 V AC power supply with MR-J4-10TM to MR-J4-200TM, the inrush currents of the main

circuit power supply is the same.

. Inrush currents (Ao.p)
Servo amplifier —— —
Main circuit power supply (L1, L2, and L3) Control circuit power supply (L11 and L21)

MR-J4-10TM
MR-J4-20TM .
MR-J4-40TM 30 A (attenuated to approx. 3 A in 20 ms)
MR-J4-60TM 20Ato 30 A
MR-J4-70TM . (attenuated to approx. 1 Ain 20 ms)
MR-J4-100TM 34 A (attenuated to approx. 7 A in 20 ms)
MR-J4-200TM .
MR-J4-350TM 113 A (attenuated to approx. 12 A in 20 ms)
MR-J4-500TM 42 A (attenuated to approx. 20 A in 20 ms) 34 A
MR-J4-700TM 85 A (attenuated to approx. 20 A in 30 ms) (attenuated to approx. 2 Ain 20 ms)
MR-J4-11KTM 226 A (attenuated to approx. 30 A in 30 ms) 42 A
MR-J4-15KTM 226 A (attenuated to approx. 50 A in 30 ms) .

- (attenuated to approx. 2 A in 30 ms)
MR-J4-22KTM 226 A (attenuated to approx. 70 A in 30 ms)

10- 13



10. CHARACTERISTICS

(2) 400V class

The following shows the inrush currents (reference data) that will flow when 480 V AC is applied at the
power supply capacity of 2500 kVA and the wiring length of 1 m.

Inrush currents (Ao.p)
Servo amplifier Main circuit power supply Control circuit power supply
(L1, L2 and L3) (L11 and L21)

MR-J4-60TM4 65 A
MR-J4-100TM4 (attenuated to approx. 5 A in 10 ms)

80 A 40Ato 50 A
MR-J4-200TM4 (attenuated to approx. 5 A in 10 ms) (attenuated to approx. 0 A in 2 ms)

100 A
MR-J4-350TM4 (attenuated to approx. 20 A in 10 ms)

65 A
MR-J4-500TM4 (attenuated to approx. 9 A in 20 ms) 41A

68 A (attenuated to approx. 0 A in 3 ms)
MR-J4-700TM4 (attenuated to approx. 34 A in 20 ms)

339A
MR-J4-11KTM4 (attenuated to approx. 10 A in 30 ms)

339A 38A
MR-J4-15KTM4 (attenuated to approx. 15 A in 30 ms) (attenuated to approx. 1 A in 30 ms)

339A
MR-J4-22KTM4 (attenuated to approx. 20 A in 30 ms)

(3) 100V class

The following shows the inrush currents (reference data) that will flow when 120 V AC is applied at the
power supply capacity of 2500 kVA and the wiring length of 1 m.

Inrush currents (Ao.p)

Servo amplifier Main circuit power supply Control circuit power supply
(L1 and L2) (L11 and L21)
MR-J4-10TM1 38 A 20Ato 30 A
MR-J4-20TV1 (attenuated to approx. 14 A in 10 ms) (attenuated to approx. 0 A
MR-J4-40TM1 in 1 ms to 2 ms)
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11. OPTIONS AND PERIPHERAL EQUIPMENT

@Before connecting any option or peripheral equipment, turn off the power and wait
for 15 minutes or more until the charge lamp turns off. Then, confirm that the
AWARN ING 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.

@ Use the specified peripheral equipment and options to prevent a malfunction or a
ACAUTION o p perip quip p p

POINT

@®We recommend using HIV wires to wire the servo amplifiers, options, and
peripheral equipment. Therefore, the recommended wire sizes may differ from
those used for the previous servo amplifiers.

11.1 Cable/connector sets

POINT

@The IP rating indicated for cables and connectors is their protection against
ingress of dust and raindrops when they are connected to a servo amplifier or
servo motor. If the IP rating of the cable, connector, servo amplifier and servo
motor vary, the overall IP rating depends on the lowest IP rating of all
components.

Please purchase the cable and connector options indicated in this section.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11.1.1 Combinations of cable/connector sets

Personal Safety logic unit
computer MR-J3-D05
- CN9
5) e 5)
> C ] = {cmo} S| 13+
e T

4)

1) (packed with the servo amplifier)
Servo amplifier

ffffffff

N

Servo amplifier

|
|
| o .. | N
(Note 1) | 0 0
| ! 3)
} miy g
—» p———
[ r=ng : [l::}
l § s CNP2 (Note 2) (Note 2)
2R ,DDCNS |:|DCN8
L
| EE ‘ CNP3 |:| D CN3 |:| D
L I MR-BAT6V1SET-A battery/
CN2 o — MR-BAT6V1BJ battery for (=)
L CN2L —ry junction battery cable = |cNa
O 04
—PE[&T]]
\ 7) Battery unit
»| MR-BT6VCASE and

To 24 V DC power supply «
for electromagnetic brake

MR-BAT6V1 battery

Servo motor

Refer to "Servo Motor Instruction Manual (Vol. 3)" for options for
servo motor power supply, electromagnetic brake, and encoder.

Refer to "Linear Encoder Instruction Manual" about options for
linear encoder.

]
Brake Encoder
connector connector

Power
connector

Linear servo motor

To CN2 4—‘

—

Refer to "Direct Drive Motor Instruction Manual" about options
for direct drive motor power and encoder.

To CN2 <«
(The connection method changes
depending on incremental system
and absolute position detection system.)

il

Linear encoder

Power connector

il

Encoder connector QL 4@
Direct drive motor

Note 1. Connectors for 3.5 kW or less. For 5 kW or more, it is a terminal block.
2. When not using the STO function, attach the short-circuit connector ( 6)) came with a servo amplifier.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

No. Product name Model Description Remark
1) | Servo amplifier = - Supplied
power connector ‘ =H EE with 200 V
set =Ns class and
100 V class]
servo
CNP1 Connector: CNP2 Connector: CNP3 Connector: amplifiers
06JFAT-SAXGDK-H7.5 05JFAT-SAXGDK-H5.0 03JFAT-SAXGDK-H7.5 |of 1 kW or
(JST) (JST) (JST) less
Applicable wire size: 0.8 mm? to 2.1 mm?®
(AWG 18 to 14) é)
Insulator OD: to 3.9 mm
Open tool
J-FAT-OT (N) or
J-FAT-OT
- Supplied
EE with 200 V
class servo
amplifiers
of 2 kW
CNP1 Connector: CNP2 Connector: CNP3 Connector: and 3.5 kW
06JFAT-SAXGFK-XL 05JFAT-SAXGDK-H5.0 03JFAT-SAXGFK-XL
(JST) (JST) (JST)
(CNP1 and CNP3) (CNP2)
Applicable wire size: Applicable wire size:
1.25mm’t0 5.5 mm®> 0.8 mm’to 2.1 mm? [?L\II:"E
(AWG 16 to 10) (AWG 18 to 14) Open tool
Insulator OD: to 4.7 mm Insulator OD: to 3.9 mm "
Quantity: 1
Model: J-FAT-OT-EXL
(JST)
- Supplied
EE with 400 V
class servo
amplifiers
of 3.5 kW
CNP1 connector: CNP2 connector: CNP3 connector: or less
06JFAT-SAXGDK- 05JFAT-SAXGDK- 03JFAT-SAXGDK-
HT10.5 HT7.5 HT10.5
(JST) (JST) (JST)
Applicable wire size: 1.25 mm? to 2.1 mm?
(AWG 16 to 14) j E
Insulator OD: to 3.9 mm Open tool
J-FAT-OT-XL
(JST)
2) | USB cable MR-J3USBCBL3M | CN5 connector Personal computer connector For
Cable length: 3 m | mini-B connector (5 pins) A connector connection
with PC-AT
q ([ compatible
personal
computer
3) | Connector set MR-CCN1 Connector: 10120-3000PE
[]::I Shell kit: 10320-52F0-008
(3M or equivalent)
4) Junction terminal PS7DW-20V14B-F

block
(recommended)

(Toho Technology Corp.
Yoshida Terminal Block Division)

[l:: MR-J2HBUS_M I

i

Junction terminal block PS7DW-20V14B-F is not option. For using the
junction terminal block, option MR-J2HBUS_M is necessary. Refer to

section 11.6 for details.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

No. Product name Model Description Remark
5) | STO cable MR-D0O5UDL3M-B Connector set: 2069250-1 Connection
(TE Connectivity) cable for
the CN8
connector
6) | Short-circuit Supplied
connector il with servo
amplifier
7) | Battery cable MR-BT6V1CBL_M | Housing: PAP-02V-0 Connector: 10114-3000PE For
Cable length: Contact: SPHD-001G0-P0.5 Shell kit: 10314-52F0-008 connection
0.3/1 m | (JST) (3M or equivalent) with battery
(Refer to section unit
11.1.3.) m] [:l]
8) | Junction battery | MR-BT6V2CBL_M [ Housing: PAP-02V-0 Housing: PALR-02VF For battery
cable Cable length: Contact: SPHD-001G0-P0.5 Contact: SPAL-001T-P0.5 junction
0.3/1 m [ (JST) (JST)
(Refer to section
11.1.3.)
[ et (1
Housing: PAP-02V-0
Contact: SPHD-001G0-P0.5
(JST)

11.1.2 MR-DO5UDL3M-B STO cable

This cable is for connecting an external device to the CN8 connector.

(1) Configuration diagram

(2) Internal wiring diagram

Cable model

Cable length

Application

MR-DO5UDL3M-B 3m

Connection cable for the CN8 connector

Servo amplifier

CN8

Yellow (with black dots)

MR-DO5UDL3M-B

Yellow (with red dots) |

Gray (with black dots)

Gray (with red dots) |

White (with black dots)

|
White (with red dots) |

NOoO b~ ON -

Plate

STOCOM
STO1
STO2
TOFB1
TOFB2
TOFCOM
Shield

CN8 connector

[2]4]6]8]

Viewed from the connection part

Note. Do not use the two core wires with orange insulator (with red or black dots).
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11.1.3 Battery cable/junction battery cable

(1) Model explanations

The numbers in the cable length field of the table indicate the symbol filling the underline "_" in the cable

model. The cables of the lengths with the symbols are available.

(2) MR-BT6V1CBL_M
(a) Appearance

) )
/

/
af

(b) Internal wiring diagram

(3) MR-BT6V2CBL_M
(a) Appearance

BT | 1
LG| 2

4 2& )
—
1)

(b) Internal wiring diagram

Cable length
Cable model 2oe g Bending life Application/remark
0.3m 1m
For connection with MR-

MR-BT6V1CBL_M 03 1 Standard BT6VCASE
MR-BT6V2CBL_M 03 1 Standard For junction

Components Description

/3) 1) Cable VSVC 7/0.18 x 2C

2) Connector

Housing: PAP-02V-0
Contact: SPHD-001G0-P0.5 (JST)

3) Connector

Connector: 10114-3000PE
Shell kit: 10314-52F0-008 (3M or equivalent)

2) 1) 3)
/o / /
O White!” |
L | Black, ! 7| BT
A Y 14 LG
*-{Plate | sp
Components Description
1) Cabl
) Cable VSVC 7/0.18 x 2C
2) Cable
3) Connector | Housing: PAP-02V-0
4) Connector | Contact: SPHD-001G0-P0.5 (JST)
Housing: PALR-02VF
5) Connector | tact: SPAL-001T-P0.5 (JST)
4) 3)
/ /
1| BT
2 | LG
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11.2 Regenerative options

@®Do not use servo amplifiers with regenerative options other than the combinations

ACAUTl O N specified below.

Otherwise, it may cause a fire.

11.2.1 Combination and regenerative power

The power values in the table are resistor-generated powers and not rated powers.

(1) 200V class

Regenerative power [W]

Note 1. Always install a cooling fan.
2. Values in parentheses assume the installation of a cooling fan.

11-6

Servo Builtin | \1r RB032 | MR-RB12 | MR-RB30 | MR-RB3N | MR-RB31 | MR-RB32 | (Note D) | (Note 1) | (Note 1)
amplifier  |regenerative [40 O] [40 O] (13 Q] [9 Q] 6.7 Q] [40 Q] MR-RB50 | MR-RB5N | MR-RB51
resistor [13 Q] [9 Q] [6.7 Q]
MR-J4-10TM 30
MR-J4-20TM 10 30 100
MR-J4-40TM 10 30 100
MR-J4-60TM 10 30 100
MR-J4-70TM 20 30 100 300
MR-J4-100TM| 20 30 100 300
MR-J4-200TM| 100 300 500
MR-J4-350TM| 100 300 500
MR-J4-500TM| 130 300 500
MR-J4-700TM| 170 300 500
(Note 2) Regenerative power [W]
afniﬂ;?er External regenerative | MR-RBSR | MR-RB9F | MR-RBOT
resistor (accessory) [3.2Q] [3Q] [2.5Q]

500

MR-J4-11KTM 500 (800) (©00)
850
MR-J4-15KTM 850 (1300) (1300)
850

MR-J4-22KTM 850 (1300) (1300)
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(2) 400V class

Regenerative power [W]

Note 1. Always install a cooling fan.
2. Values in parentheses assume the installation of a cooling fan.

(3) 100V class

Regenerative power [W]
Servo amplifier regi‘;i(':;;ive MR-RB032 | MR-RB12
resistor (400 [40 Q]
MR-J4-10TM1 30
MR-J4-20TM1 10 30 100
MR-J4-40TM1 10 30 100

1-7

Built-in MR- (Note 1) [ (Note 1) | (Note 1) | (Note 1) | (Note 1) | (Note 1) | (Note 1)
Servo amplifier regenerative| RB1H-4 MR- MR- MR- MR- MR- MR- MR-
resistor (82 Q] RB3M-4 | RB3G-4 | RB5G-4 | RB34-4 | RB54-4 | RB3U-4 | RB5U-4
[120 Q] [47 Q] [47 Q] [26 Q] [26 Q] [22 Q] [22 Q]
MR-J4-60TM4 15 100 300
MR-J4-100TM4 15 100 300
MR-J4-200TM4 100 300 500
MR-J4-350TM4 100 300 500
MR-J4-500TM4 130 300 500
MR-J4-700TM4 170 300 500
(Note 2) Regenerative power [W]
External
Servo amplifier  |regenerative| MR-RB5K-4 | MR-RB6K-4
resistor [10 Q] [10 Q]
(accessory)
MR-J4-11KTM4 500 (800) | 500 (800)
MR-J4-15KTM4 850 (1300) 850 (1300)
MR-J4-22KTM4 850 (1300) 850 (1300)
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11.2.2 Selection of regenerative option

(1) Rotary servo motor and direct drive motor

Use the following method when regeneration occurs continuously in vertical motion applications or when

it is desired to make an in-depth selection of the regenerative option.

(a) Regenerative energy calculation

B tf (1 cycle)
(0]
Q.
(2]
S
°
1S
S S
- g 5]
S n
Friction g
torque < +)
® o (Power runnlng)
TF 5 IS )
8
T ©
£l : ;\ /
c
[
(@) (Regeneratlve)
Formulas for calculating torque and energy in operation
Regenerative | Torque applied to servo motor [Nem] Energy E [J]
power (Note)
R P RV N X7 2
R T 955100 tgear Y F T2 17 Tpsat
2) To=Ty+Te E2=0.1047 «V Ty ty
SO PSR W R 2 R P OX o7 25
) 3T 955410° e VT FITT 2 3 * tosat
4), 8) ToTe=Ty E., Es2 0 (No regeneration)
BTV TN RV R _odoa7
5) 5% 95510 tpsaZ- u F 5= 2 5 ® lpsa2
6) Te=-Ty+ Tk Ec=0.1047 « V + Tg * t3
BEVRY XS RN R X7
7) 779554100 e VT T |FTTT 2 7 boscz

Note. n: Drive system efficiency

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative

energies.

11-8




11. OPTIONS AND PERIPHERAL EQUIPMENT

(b) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo amplifier in the
regenerative mode.

Servo amplifier .Ir?verse Capgcitor Servo amplifier .Ir?verse Capgcitor
efficiency [%] | charging [J] efficiency [%] | charging [J]

MR-J4-10TM 55 9 MR-J4-60TM4 85 12
MR-J4-20TM 75 9 MR-J4-100TM4 85 12
MR-J4-40TM 85 11 MR-J4-200TM4 85 25
MR-J4-60TM 85 11 MR-J4-350TM4 85 43
MR-J4-70TM 85 18 MR-J4-500TM4 90 45
MR-J4-100TM 85 18 MR-J4-700TM4 90 70
MR-J4-200TM 85 36 MR-J4-11KTM4 90 120
MR-J4-350TM 85 40 MR-J4-15KTM4 90 170
MR-J4-500TM 90 45 MR-J4-22KTM4 90 250
MR-J4-700TM 90 70 MR-J4-10TM1 55 4
MR-J4-11KTM 90 120 MR-J4-20TM1 75 4
MR-J4-15KTM 90 170 MR-J4-40TMA1 85 10
MR-J4-22KTM 90 250

Inverse efficiency (n,,): Efficiency including some efficiencies of the servo motor and servo amplifier
when rated (regenerative) torque is generated at rated speed. Since the efficiency varies
with the servo motor speed and generated torque, allow for about 10%.

Capacitor charging (Ec): Energy charged into the electrolytic capacitor in the servo amplifier

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies
by the inverse efficiency to calculate the energy consumed by the regenerative option.

ER [J] =, * Es - Ec

Calculate the power consumption of the regenerative option on the basis of single-cycle operation
period tf [s] to select the necessary regenerative option.

PR [W] = ER/tf
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(2) Linear servo motor
(a) Thrust and energy calculation

Linear servo motor Feed speed
A

secondary-side (magnet) 2)
V ey Vi--5
Load{_ F, R Positive 3)
Mz | direction 4) 8)

Negative
5) direction 7)

Linear servo motor
primary-side (coil)

I I
| |
| |
| |
| |
| |
Linear servo motor ! !
| |

tpsa1 1 tpsd1 t tpsaZ t3 tpsd2 ta

The following shows equations of the linear servo motor thrust and energy at the driving pattern

above.
Section Thrust F of linear servo motor [N] Energy E [J]
1) Fi= (M4 + Mp) » Vitpsat + Fy E1=VI/2+F; ¢ tsar
2) F,=F, E;=VeF, et
3) F3=-(My + My) * Vitpsar + Fy E3=V/2 *Fj* tpsar
4), 8) FsFs=0 E4, Es= 0 (No regeneration)
5) Fs= (M + My) ¢ V/tpsaz + Fy Es=V/2 *Fs * tpsaz
6) Fe = F¢ Es=VeFgets
7) F7 = -(My + My) * Vitpsaz + Fy E7 =V/2 *F7 ¢ tpsar

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative
energies.

(b) Losses of servo motor and servo amplifier in regenerative mode
For inverse efficiency and capacitor charging energy, refer to (1) (b) of this section.

(c) Regenerative energy calculation
Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies
by the inverse efficiency to calculate the energy consumed by the regenerative resistor.

ER[J]=n°*Es-Ec

From the total of ER's whose subtraction results are positive and one-cycle period, the power
consumption PR [W] of the regenerative option can be calculated with the following equation.

PR [W] = total of positive ER's/one-cycle operation period (tf)

Select a regenerative option from the PR value. Regenerative option is not required when the energy
consumption is equal to or less than the built-in regenerative energy.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11.2.3 Parameter setting

Set [Pr. PA02] according to the option to be used.
[Pr. PAO2]

ojo] | |
T

Regenerative option selection

00: Regenerative option is not used.
- For servo amplifier of 100 W, regenerative resistor is not used.
- For servo amplifier of 0.2 kW to 7 kW, built-in regenerative

resistor is used.

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

01: FR-BU2/FR-BU2-H/FR-RC/FR-RC-H/FR-CV/FR-CV-H

02: MR-RB032

03: MR-RB12

04: MR-RB32

05: MR-RB30

06: MR-RB50 (Cooling fan is required)

08: MR-RB31

09: MR-RB51 (Cooling fan is required)

0B: MR-RB3N

0C: MR-RB5N (Cooling fan is required)

80: MR-RB1H-4

81: MR-RB3M-4 (Cooling fan is required.)

82: MR-RB3G-4 (Cooling fan is required.)

83: MR-RB5G-4 (Cooling fan is required.)

84: MR-RB34-4 (Cooling fan is required.)

85: MR-RB54-4 (Cooling fan is required.)

91: MR-RB3U-4 (Cooling fan is required.)

92: MR-RB5U-4 (Cooling fan is required.)

FA: When the supplied regenerative resistors or the regenerative
option is cooled by the cooling fan to increase the ability with
the servo amplifier of 11 kW to 22 kW.

11.2.4 Selection of regenerative option

POINT
@®When MR-RB50, MR-RB51, MR-RB5N, MR-RB3M-4, MR-RB3G-4, MR-RB5G-
4, MR-RB34-4, MR-RB54-4, MR-RB5K-4, or MR-RB6K-4 is used, a cooling fan
is required to cool it. The cooling fan should be prepared by the customer.
@For the wire sizes used for wiring, refer to section 11.9.

The regenerative option generates heat of 100 °C higher than the ambient temperature. Fully consider heat
dissipation, installation position, wires used, etc. before installing the option. For wiring, use flame-resistant
wires or make the wires flame-resistant and keep them away from the regenerative option. Use twisted wires
with a maximum length of 5 m for a connection with the servo amplifier.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(1) MR-J4-500TM or less/MR-J4-350TM4 or less
Always remove the wiring from across P+ to D and fit the regenerative option across P+ to C. G3 and
G4 are thermal sensor's terminals. Between G3 and G4 is opened when the regenerative option

overheats abnormally.

Always remove the lead from across P+ to D.

Servo amplifier Regenerative option

o T

(Note 3) .
-] LG4

5 morless 44 f(Note1 2)

<o
Cooling fan

Note 1. When using the MR-RB50, MR-RB5N, MR-RB51, MR-RB3M-4, MR-RB3G-4, or

MR-RB5G-4, forcibly cool it with a cooling fan (1.0 m%min or more, 92 mm x 92
mm).

. When the ambient temperature is more than 55 °C and the regenerative load ratio

is more than 60% in MR-RB30, MR-RB31, MR-RB32, and MR-RB3N, forcefully
cool the air with a cooling fan (1.0 m%min or more, 92 mm x 92 mm). A cooling
fan is not required if the ambient temperature is 35 °C or less. (A cooling fan is
required for the shaded area in the following graph.)

A cooling fan is required.

100
9
o B0f------------
= A cooling fan is
= not required.
©
©
(o]
-

0

0 35 55
Ambient temperature [°C]

. Make up a sequence which will switch off the magnetic contactor when abnormal

heating occurs.

G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(2) MR-J4-500TM4/MR-J4-700TM/ MR-J4-700TM4
Always remove the wiring (across P+ to C) of the servo amplifier built-in regenerative resistor and fit the
regenerative option across P+ to C. G3 and G4 are thermal sensor's terminals. Between G3 and G4 is
opened when the regenerative option overheats abnormally.

Always remove the wiring (across P+ to C) of the servo
amplifier built-in regenerative resistor.

Servo amplifier Regenerative option

T o 0

C
Cox
P:FJ 0%
(Note 2)
| LG4
5morless 44 *(Note 1)

Cooling fan

Note 1. When using the MR-RB51, MR-RB34-4, MR-RB54-4, MR-RB3U-4, or MR-RB5U-
4, forcibly cool it with a cooling fan (1.0 m*min or more, 92 mm x 92 mm).
2. Make up a sequence which will switch off the magnetic contactor when abnormal
heating occurs.
G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA

When using the regenerative option, remove the servo amplifier's built-in regenerative resistor wires
(across P+ to C), fit them back to back, and secure them to the frame with the accessory screw as
shown below.

Accessory screw

Built-in regenerative resistor
lead terminal fixing screw
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(3) MR-J4-11KTM to MR-J4-22KTM/MR-J4-11KTM4 to MR-J4-22KTM4 (when using the supplied
regenerative resistor)

@ The regenerative resistor supplied with 11 kW to 22 kW servo amplifiers does not
have a protective cover. Touching the resistor (including wiring/screw hole area)
may cause a burn injury and electric shock. Even if the power was shut-off, be
careful until the bus voltage discharged and the temperature decreased because
of the following reasons.

* It may cause a burn injury due to very high temperature without cooling.
* It may cause an electric shock due to charged capacitor of the servo amplifier.

/\CAUTION

When using the regenerative resistors supplied to the servo ampilifier, the specified number of resistors
(4 or 5 resistors) must be connected in series. If they are connected in parallel or in less than the
specified number, the servo amplifier may become faulty and/or the regenerative resistors burn.

Install the resistors at intervals of about 70 mm. Cooling the resistors with two cooling fans (1.0 m*min
or more, 92 mm x 92 mm) improves the regeneration capability. In this case, set”"__ F A" in [Pr. PA02].

5morless
| »l e
~ *1Servo amplifier

P+
C
(Note) Series connection
AAa
<o
Cooling fan

Note. The number of resistors connected in series depends on the resistor type. The
thermal sensor is not mounted on the attached regenerative resistor. An abnormal
heating of resistor may be generated at a regenerative circuit failure. Install a thermal
sensor near the resistor and establish a protective circuit to shut off the main circuit
power supply when abnormal heating occurs. The detection level of the thermal
sensor varies according to the settings of the resistor. Set the thermal sensor in the
most appropriate position on the design basis of the device, or use the thermal
sensor built-in regenerative option. (MR-RB5R, MR-RB9F, MR-RB9T, MR-RB5K-4,
or MR-RB6K-4)

o . . Regenerative power [W] Resultant Number of
Servo amplifier Regenerative resistor . .
Normal Cooling resistance [Q] resistors

MR-J4-11KTM GRZG400-0.8Q 500 800 3.2 4
MR-J4-15KTM RZG400-0.6Q

J4-15 GRZG400-0.6 850 1300 3 5
MR-J4-22KTM GRZG400-0.5Q 2.5
MR-J4-11KTM4 GRZG400-2.5Q 500 800 10 4
MR-J4-15KTM4
MR-J4-22KTMA GRZG400-2Q 850 1300 10 5
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(4) MR-J4-11KTM-PX to MR-J4-22KTM-PX/MR-J4-11KTM4-PX to MR-J4-22KTM4-PX (when using the

regenerative option)

The MR-J4-11KTM-PX to MR-J4-22KTM-PX and MR-J4-11KTM4-PX to MR-J4-22KTM4-PX servo
amplifiers are not supplied with regenerative resistors. When using any of these servo amplifiers, always

use the regenerative option MR-RB5R, MR-RB9F, MR-RB9T, MR-RB5K-4, and MR-RB6K-4.

Cooling the regenerative option with cooling fans improves regenerative capability. G3 and G4 are
thermal sensor's terminals. Between G3 and G4 is opened when the regenerative option overheats

abnormally.

5morless

Servo amplifierF

»
ql

Regene

rative option

P+:[
c

=)
> Cc
G3

—:I—I
N

G4

Configure up a circuit which shuts off main
circuit power when thermal protector operates.

Note. G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA

. . Regenerative power [W]
e Regenerative | Resistance

Servo amplifier option Q] Without  [With cooling
cooling fans fans
MR-J4-11KTM-PX MR-RB5R 3.2 500 800
MR-J4-15KTM-PX MR-RB9F 3 850 1300
MR-J4-22KTM-PX MR-RBOT 25 850 1300
MR-J4-11KTM4-PX | MR-RB5K-4 10 500 800

MR-J4-15KTM4-PX

MR-J4-22KTMA4-PX MR-RB6K-4 10 850 1300
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11. OPTIONS AND PERIPHERAL EQUIPMENT

When using cooling fans, install them using the mounting holes provided in the bottom of the
regenerative option.

MR-RB5R/MR-RB9F/MR-RB9IT/
MR-RB5K-4/MR-RB6K-4

2 cooling fans
(1.0 m3/min or more,
92 mm x 92 mm)

inal block
Mounting screw E
4-M3
11.2.5 Dimensions
(1) MR-RB12
[Unit: mm]
* TE1 terminal
d uuuvuuuuuy
= G3
@6 mounting hole Lol o T O\
40 /"o G4
36 X P
15 / g
™ <
S — ® ©
! ! ! Applicable wire size: 0.2 mm? to 2.5 mm® (AWG 24 to
i [ | 12)
i i i Tightening torque: 0.5 to 0.6 [N-m]
| I |
| I |
i i Qe ¥ 5 i - Mounting screw
! AR * I Screw size: M5
TE1 E“ | Dj Tightening torque: 3.24 [N+m]
G4 |
P |
LI |
® ! i Mass: 1.1 [kg]
| | |
EiiE ® ©
N 2|
Approx. 20 149 e
169
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(2) MR-RB30/MR-RB31/MR-RB32/MR-RB3N/MR-RB34-4/MR-RB3M-4/MR-RB3G-4/MR-RB3U-4

[Unit: mm]
» Terminal block
Cooling fan mounting
screw (2-M4 screw) =]
g (e ca—  e— [e— Y e—
””””””” ) COc D
CoOCOCoOChcCoOCD G3
[ S— ¢ — f c— S s o s ¥ e
" 8 g 0 %‘7 [am— co—  c— a— ) § — a—) G4
o | % COCOCOChCOCD
o [ — c— Y c—> ¥ —"F c—)
© e
© — —D [ c— c—] . .
S :ﬁ [ e s R s W e o e ) | Terminal screw size: M4
Tightening torque: 1.2 [Nem
101.5 82.5 g gfora [ ]
A 318 .
B - Mounting screw
= Screw size: M6
é Tightening torque: 5.4 [Nem]
g,
2— . Variable
g g Regenerative dimensions Mass
- E option [kl
~ goooooob0ODOOOOOOOOOOO A B
0gooo000b00000000000O MR-RB30
r MR-RB31
17 335
MR-RB32
MR-RB3N 29
MR-RB34-4 '
MR-RB3M-4
23 341
MR-RB3G-4
MR-RB3U-4
(3) MR-RB50/MR-RB51/MR-RB5N/MR-RB54-4/MR-RB5G-4/MR-RB5U-4
[Unit: mm]
- Terminal block
Cooling fan mounting
screw (2-M3 screw) P
On opposite side
o 7 x 14 c
49 82.5 N slotted hole G3
O Ch O OO o d CU ]
O h O O O o d M ] G4
[ I » R e WY e Bl e o P D
O D O o o O d D
oD o oo o g o ofle Terminal screw size: M4
o o= =g N = Tightening torque: 1.2 [Nem]
fos W M e [ e Y e | e S e Wl A o o
odhooo ;g g E g g - ‘ 4‘1‘3 - Mounting screw
0 o CE o o o ‘Q o CD o [ e ‘ H<:| Air Screw size: M6
& cas=ss ‘g =4 A3 g : H intake Tightening torque: 5.4 [N+m]
C)C:(D(DC)iC)C)C o O oo
o oo O O d o o H—-U Variable
oo ood o J— Reg:”tgst"’e dimensions '\E'ES]S
1) [enEE an i e B an BY e i e i e R a| ‘Lg [en i an p A B g
™ O OO o oo odg o O
A oo o o od oo MR-RB50
[ I e J e S e S e S e S e Bl D O O &
(el e B e B cne [ e I e B o B @ P O O N MR-RB51 17 217
7’C)(DC)C>C>C>C>C J“\;DD I
23] © .HJ MR-RB5N 56
200 S 12 108 Approx. 30 MR-RB54-4 .
B 120 8 MR-RB5G-4 23 | 223
MR-RB5U-4
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(4) MR-RB032

[Unit: mm]
_ + TE1 terminal
30 @6 mounting hole [:1 UUUUUU G3
© N
15 /| B X G4
g o
<
¢ c
} WL } Ti@} }
| | |
1 I ! | ) Applicable wire size: 0.2 mm? to 2.5 mm’ (AWG 24 to
! o | 12)
! | ! | | Tightening torque: 0.5 to 0.6 [N°m]
| | |
! | [ I
I 5
| i @ @ ?_r ™ i i * Mounting screw
‘® | | ! ! Screw size: M5
ol | 1 ! ! Tightening torque: 3.24 [Nem]
rer] [3 - |
’ | | | <+ |
@ | A | Mass: 0.5 [kg]
| | | | - |
| | |
] g [ —
6 © 16 .
Approx. 20 99
119

(5) MR-RB5R/MR-RB9F/MR-RB9T/MR-RB5K-4/MR-RB6K-4

[Unit: mm] )
+ TE1 terminal block
2-¢10 mounting hole
- ‘ . - | lca|as|c|P|
i | 0000000000000 . -
0000000000000000 Torminal serew size: 1.
‘ 0000000000000000 ightening torque: 2.0 [N+m]
! 0000000000000 ,
‘ olal | 10000000000000000 * Mounting screw
o | Q3 ¢ 0000000000000000 Sf:rew size: M8
‘ HHHHHHHHHHHHHHHH Tightening torque: 13.2 [Nem]
[ 0000000000000000 Regenerative Mass
D00000LI000I0N) option kg
| e L DR00000R000000 —
LT | T TS
15 10 230 2l 15 197 15 MR-RB5K-4 10
260 215 MR-RB6K-4 1
15 230 15
Fgo = Cooling fan mounting
gz.,g‘g:% screw (4-M3 screw)
T ICE]
ik

Approx. 42
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(6) MR-RB1H-4

[Unit: mm]
- - TE1 terminal
G3
40 = ﬁ’—‘ﬁ @
O O \ G4
=
36
P
15 @6 mounting hole =
©
T I T
- dp ® ®) Applicable wire size: AWG 24 to 10
i Tightening torque: 0.5 to 0.6 [N*m]
|
|
| Mounting screw
| Screw size: M5
| Tightening torque: 3.24 [Nem]
| © < |
o © ® o I j Mass: 1.1 [k
IS @ o] } ass: 1. [g]
2] @® %) }
TE1 ] @[ 1
P [ @ |
e @] 211 | |
® o i
od i
9P @, @)
©
3 JA‘ 6 A
s
Q
< Approx. 24 149
173

(7) GRZG400-0.8Q/GRZG400-0.6Q/GRZG400-0.5Q/GRZG400-2.5Q/GRZG400-2.0Q (standard

accessories)

Approx. C

| Approx. A

10 Approx. 2.4

[Unit: mm]

AR By e

Approx

7N

A ]
5

© o
- Approx. 330 2 9.5 % v
385 40,
411 Approx. @47

Regenerative Variable dimensions Mounting TI?::(?S:Q Mass
resistor A C K screw size [Nem] [kal
GRZG400-0.8Q 10 5.5 39
GRZG400-0.6Q
16 8.2 46
GRZG400-0.5Q M8 13.2 0.8
GRZG400-2.5Q
10 5.5 39
GRZG400-2.0Q
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11.3 FR-BU2-(H) brake unit

POINT

@Use a 200 V class brake unit and a resistor unit with a 200 V class servo
amplifier, and a 400 V class brake unit and a resistor unit with a 400 V class
servo amplifier. Combination of different voltage class units cannot be used.

@When a brake unit and a resistor unit are installed horizontally or diagonally, the
heat dissipation effect diminishes. Install them on a flat surface vertically.

@ The temperature of the resistor unit case will be higher than the ambient
temperature by 100 °C or over. Keep cables and flammable materials away from
the case.

@ Ambient temperature condition of the brake unit is between -10 “C and 50 °C.
Note that the condition is different from the ambient temperature condition of the
servo amplifier (between 0 °C and 55 °C).

@ Configure the circuit to shut down the power-supply with the alarm output of the
brake unit and the resistor unit under abnormal condition.

@Use the brake unit with a combination indicated in section 11.3.1.

@For executing a continuous regenerative operation, use FR-RC-(H) power
regeneration converter or FR-CV-(H) power regeneration common converter.

@Brake unit and regenerative options (Regenerative resistor) cannot be used
simultaneously.

Connect the brake unit to the bus of the servo amplifier. As compared to the MR-RB regenerative option, the
brake unit can return larger power. Use the brake unit when the regenerative option cannot provide sufficient
regenerative capability.

When using the brake unit, set [Pr. PA02]to"_ 0 1".

When using the brake unit, always refer to the FR-BU2 Instruction Manual.

11.3.1 Selection

Use a combination of servo amplifier, brake unit and resistor unit listed below.

Number of Permissible .
Brake unit Resistor unit connected continuous Resultant Appl!c?able servo
. resistance [Q] [ amplifier (Note 3)
units power [kW]
200V | FR-BU2-15K FR-BR-15K 1 0.99 8 MR-J4-500TM
class (Note 1)
2 (parallel) 1.98 4 MR-J4-500TM
MR-J4-700TM
MR-J4-11KTM
MR-J4-15KTM
FR-BU2-30K FR-BR-30K 1 1.99 4 MR-J4-500TM
MR-J4-700TM
MR-J4-11KTM
MR-J4-15KTM
FR-BU2-55K FR-BR-55K 1 3.91 2 MR-J4-11KTM
MR-J4-15KTM
MR-J4-22KTM
MT-BR5-55K 1 5.5 2 MR-J4-22KTM
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11. OPTIONS AND PERIPHERAL EQUIPMENT

Number of Permissible .
Brake unit Resistor unit connected continuous Resultant Appl!c?able Servo
resistance [Q] [ amplifier (Note 3)
power [kW]
400V [ FR-BU2-H30K FR-BR-H30K 1.99 16 MR-J4-500TM4
class MR-J4-700TM4
MR-J4-11KTM4
(Note 2)
FR-BU2-H55K FR-BR-H55K 3.91 8 MR-J4-11KTM4
MR-J4-15KTM4
MR-J4-22KTM4
FR-BU2-H75K MT-BR5-H75K 7.5 6.5 MR-J4-22KTM4
Note 1. Only when using servo motor HG-RR353/HG-UR352
2. When HG-JR11K1M4 servo motor is used, limit the torque during power running to 180% or less, or the servo
motor speed to 1800 r/min or less.
3. When the brake unit is selected by using the capacity selection software, a brake unit other than the combinations

listed may be shown. Refer to the combinations displayed on the capacity selection software for detailed

combinations.

11.3.2 Brake unit parameter setting

Whether a parameter can be changed or not is listed below.

Parameter Change
No. Name . possib.le/ Remark
impossible
0 Brake mode switchover Impossible | Do not change the parameter.
1 Monitor display data selection Possible Refer to the FR-BU2 Instruction Manual.
2 Input terminal function selection 1 Impossible | Do not change the parameter.
3 Input terminal function selection 2
77 Parameter write selection
78 Cumulative energization time
carrying-over times
CLr | Parameter clear
ECL | Alarm history clear
C1 For manufacturer setting
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11. OPTIONS AND PERIPHERAL EQUIPMENT

11.3.3 Connection example

POINT

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

@Connecting PR terminal of the brake unit to the P+ terminal of the servo
amplifier results in brake unit malfunction. Always connect the PR terminal of the
brake unit to the PR terminal of the resistor unit.

(1) Combination with FR-BR-(H) resistor unit
(a) When connecting a brake unit to a servo amplifier

Note 1.
2.

o]

10.

1.
12.

1) 200V class

ALM
RA1 OFF ON
.y
@é T L T, M
MC SK]
Emergency stop switch K
Servo amplifier
(Note 9)
MCCB MC
—X QL1
(Note 1) o L2 CN3 24V DC (Note 12)
Power 3 i
supply ; : L3 DOCOM 1
@ L1 ]
o1 15 | ALM RAt FR-BR
(Noté 11) B> p (Note 5) TH1
(Note 10) PR
Main circuit CN3 P3
power supply i I:| (Note 3) FR-BU2
— ——~——EM2| 20
| - PR MSG
1} picom | 5 P+ P/+ SD
24V DC (Note 12) (Note 7) N/- (Note 4) A
picom | 10 B
N- >
Cc Ix BUE
sD (Note 8)(Note 6)
o (Note 2) @

For the power supply specifications, refer to section 1.3.

When using the servo amplifier of 7 kW or less, make sure to disconnect the wiring of built-in regenerative resistor (5 kW or
less: P+ and D, 7 kW: P+ and C). For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to
the P+ and C terminals.

. 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.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

. Contact rating: 1b contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Do not connect more than one cable to each P+ and N- terminals of the servo amplifier.
. Always connect BUE and SD terminals. (factory-wired)
. 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 wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

Note 1.

10.

1.
12.

2) 400V class

ALM

RA1 — %F\F ON "
i o = g
Emergency stop switch
Step-down 25X
transformer

Servo amplifier

MCCB L1
O
g\éc\)l\tlzrﬂ X~ L I CN3 24V DC (Note 12)
supply 3 L3 3 |pocom il

Q L11 15 | ALM RA1 3 FR-BR-H

(Note 11) > p (Noted), TH1
PR
(Note 10)
Main circuit power supply CN3 P3 i:l (Note 3) FR-BU2-H
-~ 1Em2 |20 P4
s PR MSG
l picoM | 5 P+ P/+ SD
|
Note 4
24V DC (Note 12) 10 (Note 7) \l n- (Note A
N-I .
C ox 2;5 (Note 6)
Note 8
o (Note 2) o (Note 8)

ot :

For the power supply specifications, refer to section 1.3.

. For the servo amplifier of 5 kW and 7 kW, always disconnect the lead wire of built-in regenerative resistor, which is connected

to P+ and C terminals. For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to the P+
and C terminals.

. 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.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

. Contact rating: 1b contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230 V AC, 0.3 A/30 V DC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Do not connect more than one cable to each P+ and N- terminals of the servo amplifier.
. Always connect BUE and SD terminals. (factory-wired)
. 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 wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(b) When connecting two brake units to a servo amplifier

POINT

@ To use brake units with a parallel connection, use two sets of FR-BU2 brake
unit. Combination with other brake unit results in alarm occurrence or
malfunction.

@Always connect the terminals for master/slave (MSG to MSG, SD to SD)
between the two brake units.

@®Do not connect the servo amplifier and brake units as below. Connect the
cables with a terminal block to distribute as indicated in this section.

Servo amplifier Brake unit Servo amplifier Brake unit

Connecting two cables to Passing wiring
P+ and N- terminals
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11. OPTIONS AND PERIPHERAL EQUIPMENT

Note 1

(o]

10.

1.

12.

13.
14.

ALM

RA1 OFF ON
@ w ]_/S [
A=) MC
Emergency stop switch
Servo amplifier
(Note 11)
MCCB MC
—X o L1 CN3 24V DG (Note 14)
(Note 1) v 3 |pocom {
Power ‘ 7 L2 |
supply —X L3 15 | ALM D
P ]—e'— FR-BR
— L21
Main circuit CN3 P3
power supply
_—————EM2| 20 P4 ij (Note 3) Y FR-BU2
/| ocom | 5 (Note 10) PR MSG -
I P+ (- >4 /e (Note 9) Do
ocom | 10 (Note 7) \‘ NJ-
B
N- = > BUE
c ix__, q:;.__ sp (Note 8)(Note 6)
Terminal @
@ - (Note 2) block —
_;f FR-BR
N (Note 5) «__ TH1
PR
FR-BU2
PR MS el
PN (tNTe ? "
ny- (Note 2)
BUE
sp (Note 8) (Note 6)
S

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

When using the servo amplifier of 7 kW or less, make sure to disconnect the wiring of built-in regenerative resistor (5 kW or
less: P+ and D, 7 kW: P+ and C). For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to
the P+ and C terminals.

. 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.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

. Contact rating: 1b contact, 110 V AC, 5 A/220 V AC, 3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230 V AC, 0.3 A/30 VDC, 0.3 A

Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

. Do not connect more than one cable to each P+ and N- terminals of the servo amplifier.
. Always connect BUE and SD terminals. (factory-wired)
. Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

For connecting P+ and N- terminals of the servo amplifier to the terminal block, use the cable indicated in (4) (b) of this
section.

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 wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience. However, they
can be configured by one.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(2) Combination with MT-BR5-(H) resistor unit
(a) 200 V class

ALM

oy OFF ON RA2
. . +—
®> - L T IMC]|
< MC
Emergency stop switch
C
l
Servo amplifier
MCCB
—X Q L1
(Note 1) Lo CN3 24V DC (Note 12)
Power 3 i
supply —X L3 pocom '
o L11 15 | ALM Rat
— L21 S
(Note 11) MT-BR5 »
(Note 5) TH1
(Note 10)
Main circuit CN3 o PR 7
|
p",fwer% Em2| 20 5 4I:| (Note 3) FR-BU2
II picom | 5 PR MSG
24 V DC (Note 12) P+ Ox PI* (Note4)  SD
ocou | 10 (Note 7) \L N/- A
N- j; B
C ox BUE c
|_|:.7__, sp (Note 8)(Note 6)
oy (Note 2) o

Note 1. For the power supply specifications, refer to section 1.3.

2. Do not connect a supplied regenerative resistor to the P+ and C terminals.

3. 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.

4. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo
amplifier and brake unit malfunction.

5. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A
Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

6. Contact rating: 230 V AC, 0.3 A/30 VDC, 0.3 A
Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

7. Do not connect more than one cable to each P+ and N- terminals of the servo amplifier.

8. Always connect BUE and SD terminals. (factory-wired)

9. 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.

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. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

11- 26



11. OPTIONS AND PERIPHERAL EQUIPMENT

(b) 400 V class

ALM
RA1 9 ON " RA2
R
Emergency stop switch
N
) f
Step-down

Servo amplifier

transformer
MCCB L1
Note 1) X _— ?
(Power )%( ‘ L2 CN3 24V DC (Note 11)
supply —x L3 3 |pocom iI
o [l
t; 15 |ALM T MT-BR5-H
(Note 10) P (Note 4) TH1
PR
(Note 9) CN3 P3 T
Main circuit power supply P4 I:I (Note 2) FR-BU2-H
- —t~ JEM2| 20
I - PR MSG
I DICOM| 5 P+ P/+ SD
Note 3) A
24V DC (Note 6) N
picom| 10
(Note 11) N- ¢ 2
BUE
Note 5
SD (Note 7)N°t )

—l:(])@ e

Note 1. For power supply specifications, refer to section 1.3.

2. 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.

3. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo
amplifier and brake unit malfunction.

4. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A
Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

5. Contact rating: 230 V AC, 0.3 A/30 VDC, 0.3 A
Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

6. Do not connect more than one cable to each P+ and N- terminals of the servo amplifier.

7. Always connect BUE and SD terminals. (factory-wired)

8. 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.

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

10. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.
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.
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(3) Precautions for wiring
The cables between the servo amplifier and the brake unit, and between the resistor unit and the brake
unit should be as short as possible. Always twist the cable longer than 5 m (twist five times or more per
one meter). Even when the cable is twisted, the cable should be less than 10 m. Using cables longer
than 5 m without twisting or twisted cables longer than 10 m may result in the brake unit malfunction.

Servo amplifier Servo amplifier
Brake unit Resistor unit Brake unit Resistor unit
P+ P+ P P P+ | TWist Ipyy  p|Twist |p
N- N/- PR PR N- N/- PR PR
5 morless 5morless 10 mor less 10 m or less

(4) Wires
(a) Wires for the brake unit
For the brake unit, HIV wire (600 V Grade heat-resistant polyvinyl chloride insulated wire) is

recommended.

1) Main circuit terminal

Main Crimp Wire size
NN TS circuit terminal __ [Tightening
@ @ @ Brake unit terminal N P+ t[o’\;qut]e — N/-, P/+, PR,®
screw ’ ’ m wire
N- bl P+ | E size PRE [mm?] AWG
200V FR-BU2-15K M4 5.5-4 15 35 12
class FR-BU2-30K M5 5.5-5 2.5 55 10
Terminal block FRBU255K | M6 14-6 44 14 6
400 V FR-BU2-H30K M4 5.5-4 1.5 3.5 12
class FR-BU2-H55K M5 5.5-5 25 55 10
FR-BU2-H75K M6 14-6 4.4 14 6

11- 28



11. OPTIONS AND PERIPHERAL EQUIPMENT

2) Control circuit terminal

POINT
@Under tightening can cause a cable disconnection or malfunction. Over
tightening can cause a short circuit or malfunction due to damage to the screw
or the brake unit.

|RES|SD|MSG MSG|SD|SD| Insulator Core
[A[e[c]rekeso) .

Jumper

Terminal block 6 mm

Wire the stripped cable after twisting to prevent the cable
from becoming loose. In addition, do not solder it.
Screw size: M3
Tightening torque: 0.5 N°m to 0.6 Nem
Wire size: 0.3 mm? to 0.75 mm?
Screw driver: Small flat-blade screwdriver
(Tip thickness: 0.4 mm/Tip width 2.5 mm)

(b) Cables for connecting the servo amplifier and a distribution terminal block when connecting two sets
of the brake unit

Wire size
HIV wire [mm?] AWG
FR-BU2-15K 8 8

Brake unit

(5) Crimp terminals for P+ and N- terminals of servo amplifier
(a) Recommended crimp terminals

POINT

@ Some crimp terminals may not be mounted depending on the size. Make sure to
use the recommended ones or equivalent ones.

Number of (Note 1)
Servo amplifier Brake unit connected [ Crimp terminal (Manufacturer) | Applicable
units tool

200V MR-J4-500TM FR-BU2-15K 1 FVD5.5-S4 (JST) a
class 2 8-4NS (JST) (Note 2) b
FR-BU2-30K 1 FVD5.5-S4 (JST) a

MR-J4-700TM FR-BU2-15K 2 8-4NS (JST) (Note 2) b
FR-BU2-30K 1 FVD5.5-S4 (JST) a

MR-J4-11KTM FR-BU2-15K 2 FVD8-6 (JST) c
FR-BU2-30K 1 FVD5.5-6 (JST) a

FR-BU2-55K 1 FVD14-6 (JST) d

MR-J4-15KTM FR-BU2-15K 2 FVD8-6 (JST) c
FR-BU2-30K 1 FVD5.5-6 (JST) a

FR-BU2-55K 1 FVD14-6 (JST) d

MR-J4-22KTM FR-BU2-55K 1 FVD14-8 (JST) d
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Number of (Note 1)
Servo amplifier Brake unit connected | Crimp terminal (Manufacturer) | Applicable
units tool
400 V MR-J4-500TM4 FR-BU2-H30K 1 FVD5.5-S4 (JST) a
class MR-J4-700TM4 FR-BU2-H30K 1 FVD5.5-S4 (JST) a
MR-J4-11KTM4 FR-BU2-H30K 1 FVD5.5-6 (JST) a
FR-BU2-H55K 1 FVD5.5-6 (JST) a
MR-J4-15KTM4 FR-BU2-H55K 1 FVD5.5-6 (JST) a
MR-J4-22KTM4 FR-BU2-H55K 1 FVD5.5-8 (JST) a
FR-BU2-H75K 1 FVD14-8 (JST) d
Note 1. Symbols in the applicable tool field indicate applicable tools in (4) (b) of this section.
2. Coat the crimping part with an insulation tube.
(b) Applicable tool
Servo amplifier-side crimp terminals
Symbol . ) Applicable tool
C t | Manufact
rimp termina Body ead Dice anufacturer
FDV5.5-S4 YNT-1210S
@ |FDvs5-6
b 8-4NS YHT-8S
YF-1 YNE-38 DH-111 JST
c |FVD&6 E-4 DH-121
d FVD14-6 YF-1 YNE-38 DH-112
FVD14-8 E-4 DH-122
11.3.4 Dimensions
(1) FR-BU2-(H) brake unit
FR-BU2-15K
[Unit: mm]
@5 hole
(Screw size: M4)
w
T |
N H
o
]
00|00
i
Rating
plate | [
]
L — o |
S A | 1 H
5/l w L4
6 56 6 18.5 52 62
68 132.5
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FR-BU2-30K/FR-BU2-H30K

[Unit: mm]
2-¢5 hole
(Screw size: M4)
el D : i
g Rating
plate
o|00000000@A
S A LJMU ] ]l:’
5[]]w 115
6 96 6 18.5 52 59
108 129.5
FR-BU2-55K/FR-BU2-H55K/FR-BU2-H75K
[Unit: mm]
2-¢5 hole
(Screw size: M4) o
ﬁ ‘ ‘ = Q i f
mew| (D
O~ | o
=< Rating
plate
B 000000000
B | = =
sl ¢ 1ls
6] 158 6 18.5 52 72
170 142.5
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(2) FR-BR-(H) resistor unit

[Unit: mm]
X
£
2-(pC E 2_
=z 3 (Note)
-~ ol
Control circuit H (Note) H| H
terminal e IlT
Main circuit
terminal —
I — b 1
c C 5
Approx. 35 W1 +1 Approx. 35 g%
T T <
For FR-BR-55K/FR-BR-H55K, an
eyebolt is placed on two locations.
(Refer to the following diagram. )
[ 1] :
© o
° Eyebolt 204 &g
m] <
gx% \ (—
| |
| W5 " ‘ ‘

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

Resistor unit W wi| H |H|H2|H3| D |D1| ¢ |Approximate
mass [kg]
. FR-BR-15K | 170 [ 100 [ 450 [ 410 | 20 [432[220[ 32 [ 6 15
i?as\s/ FR-BR-30K | 340 | 270 | 600 | 560 | 20 | 582 [ 220 4 | 10 30
FR-BR-55K | 480 | 410 | 700 | 620 | 40 | 670 | 450 | 3.2 | 12 70
400 V FR-BR-H30K | 340 | 270 | 600 | 560 | 20 | 582 [ 220 | 4 | 10 30
class FR-BR-H55K | 480 | 410 | 700 | 620 | 40 | 670 [ 450 | 32 | 12 70
(3) MT-BR5-(H) resistor unit
[Unit: mm]
Resistor unit Resist Approximate
—_— esistance
0 g ki 1628 mass [kg]
r = = 200V MT-BR5-55K | 2.0 0 50
b ] q Iy class
© 400V V1T BR5-H75K 6.50Q 70
) class
®
13 B 4 I
S ©
[e0)
©
& & ©
4 Riod
M6 M4 ®
®
©
£T_“, 11 hsd)
I A 37 60 1021 -
1 480 1\
510
75| 300 |75
4915 mounting hole 7.5 | 450 | 7.5
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11.4 FR-RC-(H) power regeneration converter

POINT

@When using the FR-RC-(H) power regeneration converter, set [Pr. PA04] to
"0 0 _ _"to enable EM1 (Forced stop 1).

@®When using the FR-RC-(H) power regeneration converter, refer to "Power
Regeneration Converter FR-RC Instruction Manual (IB(NA)66330)".

When using the FR-RC-(H) power regeneration converter, set [Pr. PAO2] to " 0 1" and set [Pr. PC20] to
Il_ L 1|I.
(1) Selection
The converters can continuously return 75% of the nominal regenerative power. They are applied to the
servo amplifiers of the 5 kW to 22 kW.

) Nominal
Power regeneration . . oy 4 1
regenerative Servo amplifier = 500
converter o
power [kW] IS 7
=300
MR-J4-500TM c g
FR-RC-15K 15 MR-J4-700TM 2 200 2
R RC.30K 0 MR-J4-11KTM 5 %5\
i MR-J4-15KTM g 100 2N
FR-RC-55K 55 MR-J4-22KTM ; 5 N
MR-J4-500TM4 3
FR-RC-H15K 19 MR-J4-700TM4 § 2
MR-J4-11KTM4 8§ 2 -
FR-RC-H30K 30 MR-J4-15KTM4 0 50 75 100 150
FR-RC-H55K 55 MR-J4-22KTM4 Nominal regenerative power [%]
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(2) Connection example

POINT

@ In this configuration, only the STO function is supported. The forced stop
deceleration function is not available.

(a) 200 V class

Servo amplifier

(Note 7)
— L11
= L21
Power factor
improving reactor
MCCB MC (Note 10) g
(Notes) = " [ [ = [ T
Power —X | | A L2
supply } |: !
;/< 7 77 >—> L3
CN3 CN3! 24 v DC (Note 9)
Forced stop 1|j — EM1 DOCOM i
(Note 8) - )
|:| (Note 6) |— DICOM ALM a mﬂ{gn:sc)tlon (Note 8)
24V DC (Note 9) S
e
o
X x4 (Note 2)
P3[PAIN-] G [P+
(Note 4) 5m orless
RD NS P
Ready SE
B
RDY output B
c C
RIL1 Alarm
S/L2 output
T/L3
—=ORX
“-OR
sx | (Note 1)
P Phase detection
--08S terminals
—¢TX
LT
Power regeneration converter
FR-RC
FR-RC
L AT ALM Operation ready
B C | RA OFF
|+ | e e
! \ 5
‘ Forced stop 1
L (Note 6)
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Note 1. When not using the phase detection terminals, fit the jumpers across RX-R, SX-S and TX-T. If the jumpers remain removed,

the FR-RC will not operate.

2. When using the servo amplifier of 7 kW or less, make sure to disconnect the wiring of built-in regenerative resistor (5 kW or
less: P+ and D, 7 kW: P+ and C). For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to

the P+ and C terminals.

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

contactor after detection of alarm occurrence on the controller side.
4. 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.
5. For the power supply specifications, refer to section 1.3.
6. Set [Pr. PA04] to "0 0 _ _" to enable EM1 (Forced stop 1). Configure up the circuit which shuts off main circuit power with
external circuit at EM1 (Forced stop 1) off.
7. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.
. This diagram is for sink 1/O interface. For source /O interface, refer to section 3.8.3.

o)

9. 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.
10. For selection of power factor improving AC reactors, refer to "Power Regeneration Converter FR-RC Instruction Manual
(IB(NA)66330)".

(b) 400V class

Servo amplifier

(Note 7)
— L11
T Power factor L21
improving AC reactor
MCCB MC (Note 10) 11
(Note §) =7 [ = [ |
Power —X : ! Y L2
sppy 1 (= L0 [
/ / P P L3
CN3 cn3| e
Forced stop 1 EMA bocom il
(Note 8) (Note 6) - |
|— picoM ALM Malfunction - (Note 8)
24V DC = (Note 3)
Step-down L) (Note 9) i
transformer L,
|:| [
oL
XX (Note 2)
O O O O O
P3[P4N-[ C [P+
(Note 4) 5 m or shorter
RO N- P+ A
Lady
B
RDY output B
c c
R/L1 Alarm output
S/L2
TIL3
——¢RX
--OR
sx | (Note 1)
« Phase detection
--08 terminals
—=QTX
0T
Power regeneration converter
FR-RC-H
FR-RC- ALM Operation
[ "] ready
'+ B C | RA OFF
|+ S N
1 I o [
! Forced stop 1
L (Note 6)
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Note 1.

10.

When not using the phase detection terminals, fit the jumpers across RX-R, SX-S and TX-T. If the jumpers remain removed,
the FR-RC-H will not operate.

. For the servo amplifier of 5 kW and 7 kW, always disconnect the lead wire of built-in regenerative resistor, which is connected

to P+ and C terminals. For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to the P+
and C terminals.

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

contactor after detection of alarm occurrence on the controller side.

. 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.

. For the power supply specifications, refer to section 1.3.
. Set [Pr. PA04] to "0 0 _ _" to enable EM1 (Forced stop 1). Configure up the circuit which shuts off main circuit power with

external circuit at EM1 (Forced stop 1) off.

. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.
. This diagram is for sink /O interface. For source /O interface, refer to section 3.8.3.
. 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.
For selection of power factor improving AC reactors, refer to "Power Regeneration Converter FR-RC Instruction Manual
(IB(NA)66330)".

(3) Dimensions

2-¢D hole Mounting foot (removable)
ﬁ‘ w Mounting foot
& % (movable) T, |
Rating plate : :
T\E ,.:L\ Display
Front cover — panel
window

BA

Cooling fan

A
Heat generation area outside mounting dimension
[Unit: mm
Power regeneration A | Aa B BA | ¢ D E EE K F Approximate
converter mass [kg]
FR-RC-15K 270 | 200 | 450 | 432 |1 195 | 10 | 10 8 |[32] 87 19
FR-RC-30K 340 [ 270 | 600 | 582 [ 195 | 10 | 10 8 | 32| 90 31
FR-RC-55K 480 | 410 | 700 [ 670 [ 250 | 12 | 15 | 15 | 3.2 | 135 55
FR-RC-H15K
40 | 27 2|1 1 1 2 1
FR-RC-H30K 340 0| 600 | 58 95 0 0 8 |3 90 3
FR-RC-H55K 480 | 410 | 700 [ 670 | 250 | 12 | 15 | 15 [ 3.2 | 135 55
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(4) Mounting hole machining dimensions
The following shows mounting hole dimensions for mounting the heat generation area of the power
regeneration converter outside a cabinet as measures against heat generation when the converter is
mounted in an enclosed type cabinet.

[Unit: mm
(AA) (2-9D hole) Powe(:rc)rre]\g/;:;::atlon a b o | aa | BA
A X FR-RC-15K 260 | 412 | 10 | 200 | 432
Y ‘ FR-RC-30K 330 | 562 [ 10 | 270 | 582
\ FR-RC-55K 470 | 642 | 12 | 410 | 670
| FR-RC-H15K
(Mountin hole) FR-RC-H30K 330 | 562 | 10 | 270 | 582

FR-RC-H55K 470 | 642 | 12 | 410 | 670

-——- o

(BA)
|

6 o

a

11.5 FR-CV-(H) power regeneration common converter

POINT

@For details of the power regeneration common converter FR-CV-(H), refer to the
FR-CV Installation Guide (IB(NA)0600075).

@®Do not supply power to the main circuit power supply terminals (L1, L2, and L3)
of the servo amplifier. Doing so will fail the servo amplifier and FR-CV-(H).

@Connect the DC power supply between the FR-CV-(H) and servo amplifier with
correct polarity. Connection with incorrect polarity will fail the FR-CV-(H) and
servo amplifier.

@ Two or more FR-CV-(H)s cannot be installed to improve regeneration capability.
Two or more FR-CV-(H)s cannot be connected to the same DC power supply
line.

@®When using FR-CV-(H), set [Pr. PA04] to "0 0 _ _" to enable EM1 (Forced stop

1).

When using the FR-CV-(H) power regeneration common converter, set [Pr. PAO2]to"__ 0 1" and set [Pr.
PC20]to"_ 1"
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11.5.1 Model designation

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

FR=-=CV—H7.5K

|: Capacity
ISymbol| Capacity [kW]
7.5K 7.5
11K 11
15K 15
22K 22
30K 30
37K 37
55K 55
ISymbol|  Voltage class
None 200 V class
H 400 V class

11.5.2 Selection

(1) 200V class
FR-CV power regeneration common converter can be used for the 200 V class servo amplifier of 100 W
to 22 kW. The following shows the restrictions on using the FR-CV.

(a) Up to six servo amplifiers can be connected to one FR-CV.
(b) FR-CV capacity [W] = Total of rated capacities [W] x 2 of servo amplifiers connected to FR-CV

(c) The total of used servo motor rated currents should be equal to or less than the applicable current
[A] of the FR-CV.

(d) Among the servo amplifiers connected to the FR-CV, the servo amplifier of the maximum capacity
should be equal to or less than the maximum connectable capacity [W].

The following table lists the restrictions.

ltem FR-CV-_
7.5K 11K 15K 22K 30K 37K 55K
Maximum number of connected servo 6
amplifiers
Total of connectable servo amplifier 3.75 55 75 11 15 185 275
capacities [kW]
Total of connectable servo motor rated 33 46 61 90 115 145 215
currents [A]
Maximum servo amplifier capacity [kW] 3.5 5 7 11 15 15 22

When using the FR-CV, always install the dedicated stand-alone reactor (FR-CVL).

Power regeneration common Dedicated stand-alone
converter reactor
FR-CV-7.5K(-AT) FR-CVL-7.5K
FR-CV-11K(-AT) FR-CVL-11K
FR-CV-15K(-AT) FR-CVL-15K
FR-CV-22K(-AT) FR-CVL-22K
FR-CV-30K(-AT) FR-CVL-30K
FR-CV-37K FR-CVL-37K
FR-CV-55K FR-CVL-55K
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(2) 400V class
FR-CV-H power regeneration common converter can be used for the servo amplifier of 11 kW to 22 kW.
The following shows the restrictions on using the FR-CV-H.

(a) Up to two servo amplifiers can be connected to one FR-CV-H.
(b) FR-CV-H capacity [W] = Total of rated capacities [W] x 2 of servo amplifiers connected to FR-CV-H.

(c) The total of used servo motor rated currents should be equal to or less than the applicable current
[A] of the FR-CV-H.

(d) Among the servo amplifiers connected to the FR-CV-H, the servo amplifier of the maximum capacity
should be equal to or less than the maximum connectable capacity [W].

The following table lists the restrictions.

FR-CV-H_
Iltem

22K 30K 37K 55K
Maximum number of connected servo 1 2
amplifiers
Total of connectable servo amplifier 11 15 185 275
capacities [kW]
Total of connectable servo motor rated 43 57 71 110
currents [A]
Maximum servo amplifier capacity [kW] 11 15 15 22

When using the FR-CV-H, always install the dedicated stand-alone reactor (FR-CVL-H).

Power regeneration common Dedicated stand-alone
converter reactor
FR-CV-H22K(-AT) FR-CVL-H22K
FR-CV-H30K(-AT) FR-CVL-H30K
FR-CV-H37K FR-CVL-H37K
FR-CV-H55K FR-CVL-H55K
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(3) Connection diagram

POINT

@ In this configuration, only the STO function is supported. The forced stop
deceleration function is not available.

(a) 200 V class

Servo amplifier

(Note 3) Servo motor
i - U
I : \%
s ‘ (Note 7& . FR-CVL FR-CV W
s s RILIT e R2ILT2 R2/L1 o
3-phase ! N\ ! SIL21 S22
200to —X : ! S2/L.2 CN2|:
230 VAC | ( | L ( TA31 A~~~ T2/L32 T2IL3
K~ = P/L+ P4
(Note 5)
—= N/L- N-
[] L1 24V DC (Note 8) &)
S/L21 ’;l
P243:-
T/MC1
SD '
24 V DC (Note 8)
RDYB Controller DOCOM { I
RDYA (Note 2) ALM RA2|
9® >
(Note 1) =
RA1 RA2 EM1 OFF ON
. _ [}
(Note 1, 6)
(Note 1) (Note 4) EMA1
,—RA/—‘W T EMT
:I DICOM
24V DC (Note 8)
Note 1. Configure a sequence that will shut off main circuit power in the following.

© N O O

+ An alarm occurred at FR-CV or servo amplifier.
+ EM1 (Forced stop 1) is enabled.

. For the servo amplifier, configure a sequence that will switch the servo-on after the FR-CV is ready.
. When using the servo amplifier of 7 kW or less, make sure to disconnect the wiring of built-in regenerative resistor (5 kW or

less: P+ and D, 7 kW: P+ and C).

. Configure a sequence that will make a stop with the emergency stop input of the controller if an alarm occurs in the FR-CV.

When the controller does not have an emergency stop input, use the forced stop input of the servo amplifier to make a stop as
shown in the diagram.

. When using FR-CV, always disconnect wiring between P3 and P4 terminals.

. Set [Pr. PA04] to "0 0 _ _" to enable EM1 (Forced stop 1).

. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

can be configured by one.
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(b) 400 V class

Servo amplifier Servo motor

FR-CVL-H FR-CV-H
MCCB
SRILT1T RaL12L Lo 4
e Loz osara
380 VAC to —X : [.MO S2/L2
480V AC
‘ O O0—O0T2/L3
P/L+ P4
S0 I (Note 4)
N/L- N-
RIL11 24V DC (Note 7) &
Step-down Luod S/L21 :J i
transformer Y P24 ’
T/MC1
H SDC,.
24V DC (Note 7)
RDYB Controller DOCOM i }
RDYA (Note 2) ALM
(Note 1) =
— SEO—m—>>—
RA1 RA2 EM1 OFF ON
T S I (Note 1)
—! Note 1
mc (Note 3)Ne 1. )
RA1
’—/—31\— EM1
MC]
H DICOM
24V DC (Note 7)
Note 1. Configure a sequence that will shut off main circuit power in the following.

N o ok~

= An alarm occurred at FR-CV-H or servo amplifier.
+ EM1 (Forced stop 1) is enabled.

. For the servo amplifier, configure a sequence that will switch the servo-on after the FR-CV-H is ready.
. Configure a sequence that will make a stop with the emergency stop input of the controller if an alarm occurs in the FR-CV-H.

When the controller does not have an emergency stop input, use the forced stop input of the servo amplifier to make a stop as
shown in the diagram.
When using FR-CV-H, always disconnect wiring between P3 and P4 terminals.

. Set [Pr. PAO4] to "0 0 _ _" to enable EM1 (Forced stop 1).

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

can be configured by one.
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(4) Selection example of wires used for wiring

POINT

@ Selection conditions of wire size is as follows.
600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: Single wire set in midair

(a) Wire size
1) Between P and P4, and between N and N-
The following table indicates the connection wire sizes of the DC power supply (P4, N- terminals)

between the FR-CV and servo amplifier.

Total of servo amplifier capacities [kW] Wire [mm?]
1 orless 2 (AWG 14)
2 3.5 (AWG 12)
5 5.5 (AWG 10)
7 8 (AWG 8)
11 14 (AWG 6)
15 22 (AWG 4)
22 50 (AWG 1/0)
27.5 50 (AWG 1/0)

The following table indicates the connection wire sizes of the DC power supply (P4, N- terminals)
between the FR-CV-H and servo amplifier.

Total of servo amplifier capacities [kW] Wire [mmz]
11 8 (AWG 8)

15 8 (AWG 8)

22 14 (AWG 6)

27.5 14 (AWG 6)

(2) Grounding
For grounding, use the wire of the size equal to or greater than that indicated in the following

table, and make it as short as possible.

Power regeneration common | Grounding wire size
converter [mm?]
FR-CV-7.5K to FR-CV-15K 8 (AWG 8)
FR-CV-22K/FR-CV-30K 22 (AWG 4)
FR-CV-37K/FR-CV-55K 38 (AWG 2)
FR-CV-H22K/FR-CV-H30K 8 (AWG 8)
FR-CV-H37K/FR-CV-H55K 14 (AWG 6)

11- 42



11. OPTIONS AND PERIPHERAL EQUIPMENT

(b) Example of selecting the wire sizes
1) 200V class

When connecting multiple servo amplifiers, always use junction terminals for wiring the servo
amplifier terminals P4 and N-. Also, connect the servo amplifiers in the order of larger to smaller

capacities.
Wire as short as possible.
FR-CV-55K 50 mm? 22 mm? Servo amplifier (15 kW)
R2/L1 P/L+ o First unit:

S2/L2 N/L-

P (Note)

T2/L3

R/L11

k

Servo amplifier

50 mm? assuming that the total of servo amplifier
capacities is 27.5 kW since 15 kW + 7 kW + 3.5 kW
+ 2.0 kW =27.5 kW.

(7 kW)
Second unit:

22 mm? assuming that the total of servo amplifier
capacities is 15 kW since 7 kW + 3.5 kW + 2.0 kW =
12.5 kW.

(Note)
S/L21 N

T/MC1

i

3.5mm2 Servo amplifier (3.5 kW)

Third unit:
8 mm? assuming that the total of servo amplifier
capacities is 7 kW since 3.5 kW + 2.0 kW = 5.5 kW.

N (Note)

i

Servo amplifier (2 kW)
Fourth unit:

3.5 mm? assuming that the total of servo amplifier
capacities is 2 kW since 2.0 kW = 2.0 kW.

P
(Note)

Junction terminals
Overall wiring length 5 m or less

i

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

2) 400V class
When connecting two servo amplifiers of 11 kW, always use junction terminals for wiring the
servo amplifier terminals P4, N-.

Wire as short as possible.

FR-CV-H55K 14 mm? 8 mm? Servo amplifier (11kW)
o P4 First unit: 14 mm? assuming that total capacity
R2/L1 /\v‘ of servo amplifiers is 22 kW since
S2/L2 o N- 11 kKW + 11 kW = 22 kW.
T2/L3 8 mm?
8 mm? Servo amplifier (11kW)

Second unit: 8 mm? assuming that total capacity
of servo amplifiers is 11 kW since
11 kW =11 kW.

R/L11
S/L21
T/IMCA1

P4
N-

Junction terminals

Total wire length: 5 m or less

'y
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(5) Other precautions

(a) When using the FR-CV-(H), always install the dedicated stand-alone reactor (FR-CVL-(H)). Do not
use the power factor improving AC reactor (FR-HAL-(H)) or power factor improving DC reactor (FR-

HEL-(H)).

(b) The inputs/outputs (main circuits) of the FR-CV-(H) and servo amplifiers include high-frequency
components and may provide electromagnetic wave interference to communication equipment (such
as AM radios) used near them. In this case, interference can be reduced by installing the radio noise
filter (FR-BIF(-H)) or line noise filter (FR-BSF01, FR-BLF).

(c) The overall wiring length for connection of the DC power supply between the FR-CV-(H) and servo
amplifiers should be 5 m or less, and the wiring must be twisted.

(6) Specifications

Power regeneration common
onverter FR-CV-_ 7.5K 11K 15K 22K 30K 37K 55K
Item
Total of connectable servo amplifier kW] 3.75 55 75 11 15 185 275
capacities
Maximum servo amplifier capacity [kW] 3.5 5 7 1 15 15 22
< Total of connectable servo Al 33 46 61 9 115 145 215
2 | motor rated currents
8 Regenerative Short-time rating Total capacity of applicable servo motors, 300% torque, 60 s (Note 1)
braking torque Continuous rating 100% torque
Rated input AC voltage/frequency 3-phase 200 V AC to 220 V AC, 50 Hz, 200 V AC to 230 V AC, 60 Hz
5 Permissible AC voltage fluctuation 3-phase 170 V AC to 242 V AC, 50 Hz, 170 V AC to 253 V AC, 60 Hz
g Permissible frequency fluctuation 5%
o -
Power supply capacity [KVA] 17 20 28 41 52 66 100
(Note 2)
IP rating (JEM 1030), cooling method Open type (IP00), forced cooling
‘qc‘) Ambient temperature -10 °C to 50 °C (non-freezing)
% Ambient humidity 90 %RH or less (non-condensing)
= . Indoors (no direct sunlight), free from corrosive gas, flammable gas,
c | Ambience S .
- oil mist, dust, and dirt
Altitude, vibration resistance 1000 m or less above sea level, 5.9 m/s?
Molded-case circuit breaker or earth- 30AF 50AF 100AF 100AF 125AF 125AF 225AF
leakage current breaker 30A 50A 75A 100A 125A 125A 175A
. S-N20 S-N35 S-N50 S-N65 S-N80 S-N95
Magnetic contactor S-T21 S-T35 S-T50 S-T65 sTe0 | sT100 | SN2
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Power regeneration common
nverter FR-CV-H_ 22K 30K 37K 55K

Item
Total of connectable servo amplifier (kW] 1 15 185 275
capacities
Maximum servo amplifier capacity [kW] 11 15 15 22

Total of connectable servo Al 43 57 71 110

motor rated currents

Short-time rating

Output

Regenerative

Total capacity of applicable servo motors, 300% torque, 60 s
(Note 1)

braking torque

Continuous rating

100% torque

Rated input AC voltage/frequency

3-phase 380 V AC to 480 V AC, 50 Hz/60 Hz

Permissible AC voltage fluctuation

3-phase 323 V AC to 528 V AC, 50 Hz/60 Hz

Permissible frequency fluctuation

+5%

Power supply capacity (Note 2) [kVA]

52 | 66 [ 100

IP rating (JEM 1030), cooling method

Open type (IP00), forced cooling

Ambient temperature

-10 °C to 50 °C (non-freezing)

Ambient humidity

90 %RH or less (non-condensing)

Ambience

Environment ;U Power supply

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

Altitude, vibration resistance

1000 m or less above sea level, 5.9 m/s?

Molded-case circuit breaker or earth- 50AF 60AF 100AF 100AF
leakage current breaker 50A 60A 75A 100A
Magnetic contactor S-N25 S-N35 S-N50 S-N65

9 S-T25 S-T35 S-T50 S-T65

Note 1. This is the time when the protective function of the FR-CV-(H) is activated. The protective function of
the servo amplifier is activated in the time indicated in section 10.1.
2. The specified value is the power supply capacity of FR-CV-(H). The total power supply capacities of
the connected servo amplifiers are actually required.
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11.6 Junction terminal block PS7DW-20V14B-F (recommended)

(1) Usage
Always use the junction terminal block (PS7W-20V14B-F(Toho Technology Corp. Yoshida Terminal
Block Division)) with the option cable (MR-J2HBUS_M) as a set. A connection example is shown below.

Servo amplifier

Junction terminal block
PS7DW-20V14B-F

oo il

Ground the option cable on the junction terminal block side with the cable clamp fitting (AERSBAN-
ESET). For the use of the cable clamp fitting, refer to section 11.14, (2) (c).

Cable clamp
(AERSBAN-ESET)

MR-J2HBUS_M

(2) Connection of MR-J2HBUS_M cable and junction terminal block

Junction terminal block

Servo amplifier PS7DW-20V14B-F

CN3 |  (Note) MR-J2HBUS_M CN Terminal block
TPR2 1 1 e — 1 1 1 |TPR2
LSP 2 2 — 2 2 2 |Lsp
DOCOM| 3 3 b — 3 3 3 |Docom
MO1 4 4 — 4 4 4  |MO1
picoM | 5 | 5 [ 15 | 5 5 |picom
LA 6 | 6 [ 6 | 6 6 |LA
A R A N A s |12
[ [
IT’\IIDF|;1 190 190 — — 190 190 190 ITNPF;M
LG 1 | 11 — 11| 11 11 |LG
LSN 12 | 12 H— — 12 | 12 12 |LSN
MBR 13 | 13 H— —— 13 | 13 13 |MBR
MO2 14 | 14 L 14 | 14 14 |mO2
ALM 15 | 15 (- Lt 15 | 15 15 |ALM
LAR 16 | 16 H— 1 16 | 16 16 |LAR
LBR 17 | 17 = —f 17 | 17 17 |LBR
LZR 18 | 18 : —+ 18 | 18 18 |LzR
DOG 19 | 19 F— — 19 | 19 19 |DoG
EM2 20 | 20 |— —1 20 | 20 20 |EM2
SD shell [shel -* * shell | shell

Connector: 52316-2019 (Molex)

Shell kit: 52370-2070 (Molex)

Note. Symbol indicating cable length is put in _.

05:0.5m
1:1m
5:5m
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(3) Dimensions of junction terminal block

[Unit: mm]

o5 | | | [
+) 7

b

= e
) Il'
A2

TB.E (¢6) éﬁlr=w ! !

M3 x 5L /:é \ ﬂEa/rl_
L]

50
60

-5

| (’q‘} o @} =
\ =V <%
6.2 142 \M3 x 6L

e
eSS

M = [0

18.8
27.8
36.5

<

11.7 MR Configurator2

POINT

@The MR-J4-_TM_ servo amplifier is supported with software version 1.45X or
later.

MR Configurator2 (SW1DNC-MRC2-_) uses the communication function of the servo amplifier to perform
parameter setting changes, graph display, test operation, etc. on a personal computer.

11.7.1 Specifications

Item Description
Project Create/read/save/delete project, system setting, and print
Parameter Parameter setting
Monitor Display all, I/O monitor, graph, and ABS data display

Alarm display, alarm onset data, drive recorder, no motor rotation, system configuration, life

Diagnosis diagnosis, machine diagnosis, fully closed loop diagnosis (Note 2), and linear diagnosis (Note 3)

JOG operation (Note 4), positioning operation, motor-less operation (Note 1), DO forced output,

Test operation )
and program operation

Adjustment One-touch tuning, tuning, and machine analyzer

Others Servo assistant, parameter setting range update, switch display language, and help display

Note 1. The motor-less operation cannot be used in the fully closed loop control mode, linear servo motor control mode,
or DD motor control mode.
2. This is available only in the fully closed loop control mode.
3. This is available only in the linear servo motor control mode.
4. This is available in the standard control mode, fully closed loop control mode, and DD motor control mode.
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11.7.2 System configuration

(1) Components
To use this software, the following components are required in addition to the servo amplifier and servo

motor.
Equipment Description
Microsoft® Windows® 8.1 Enterprise Operating System/Pro Operating System/Operating
System
Microsoft® Windows® 8 Enterprise Operating System/Pro Operating System/Operating
System
Microsoft® Windows® 7 Enterprise Operating System/Ultimate Operating
0s System/Professional Operating System/Home Premium Operating System/Starter
Operating System
Microsoft® Windows Vista® Enterprise Operating System/Ultimate Operating
System/Business Operating System/Home Premium Operating System/Home Basic
(Note 1, 2,3, 4, 5) Operating System
Personal computer Microsoft® Windows® XP Professional Operating System, Service Pack3/Home Edition
Operating System, Service Pack3
CPU Desktop personal computer: Intel® Celeron® processor 2.8GHz or more
(recommended) | Laptop personal computer: Intel® Pentium® M processor 1.7GHz or more
Memory 512 MB or more (for 32-bit OS) and 1 GB or more (for 64-bit OS)
(recommended)
Hard Disk 1GB or more
Communication
interface USB port
Browser Windows® Internet Explorer® 4.0 or more
. One whose resolution is 1024 x 768 or more and that can provide a high color (16 bit) display.
Display .
Connectable with the above personal computer.
Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer.
Printer Connectable with the above personal computer.
USB cable MR-J3USBCBL3M

Note 1. On some personal computers, MR Configurator2 may not run properly.
2. When Windows® XP or later is used, the following functions cannot be used.
+ Windows Program Compatibility mode
+ Fast User Switching
+ Remote Desktop
+ Large Fonts Mode (Display property)
+ DPI settings other than 96 DPI (Display property)
For 64-bit operating system, this software is compatible with Windows®7 and Windows® 8.
3. When Windows® 7 or later is used, the following functions cannot be used.
* Windows XP Mode
+ Windows touch
4. When using this software with Windows Vista® or later, log in as a user having USER authority or higher.
5. When Windows® 8 or later is used, the following functions cannot be used.
* Hyper-V
* Modern Ul style
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(2) Connection with servo amplifier

Personal computer

USB cable

Servo amplifier MR-J3USBCBL3M To USB
-_ (Option) connector
%H —
L
L 1

|

00 = o 00

11.7.3 Precautions for using USB communication function
Note the following to prevent an electric shock and malfunction of the servo amplifier.
(1) Power connection of personal computers

Connect your personal computer with the following procedures.

(a) When you use a personal computer with AC power supply
1) When using a personal computer with a three-core power plug or power plug with grounding wire,
use a three-pin socket or ground the grounding wire.

2) When your personal computer has two-core plug and has no grounding wire, connect the
personal computer to the servo amplifier with the following procedures.

a) Disconnect the power plug of the personal computer from an AC power socket.
b) Check that the power plug was disconnected and connect the device to the servo ampilifier.
c) Connect the power plug of the personal computer to the AC power socket.

(b) When you use a personal computer with battery

You can use as it is.

(2) Connection with other devices using servo amplifier communication function
When the servo amplifier is charged with electricity due to connection with a personal computer and the
charged servo amplifier is connected with other devices, the servo amplifier or the connected devices
may malfunction. Connect the servo amplifier and other devices with the following procedures.

(a) Shut off the power of the device for connecting with the servo amplifier.

(b) Shut off the power of the servo amplifier which was connected with the personal computer and
check the charge lamp is off.

(c) Connect the device with the servo amplifier.

(d) Turn on the power of the servo amplifier and the device.
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11.8 Battery

POINT

@Refer to app. 2 and 3 for battery transportation and the new EU Battery
Directive.

This battery is used to construct an absolute position detection system. Refer to chapter 12 for construction
of the absolute position detection system.

11.8.1 Selection of battery

The available batteries vary depending on servo amplifiers. Select a required battery.

(1) Applications of the batteries

Model Name Application Built-in battery
MR-BAT6V1SET-A Battery For absolute position data backup MR-BAT6V1
MR-BAT6V1BJ Battery for junction battery cable | O" (ransporting a servo motor and

servo amplifier apart
MR-BT6VCASE Battery case For absolute position data backup of | /o & A1gy/1
multi-axis servo motor

(2) Combinations of batteries and the servo amplifier

Model MR-J4-_TM_
MR-BAT6V1SET-A 0O
MR-BAT6V1BJ O (Note)
MR-BT6VCASE 0

Note. For using the MR-J4-350TM4, contact your local sales office.

11.8.2 MR-BAT6V1SET-A battery

POINT

@For the specifications and year and month of manufacture of the built-in MR-
BAT6V1 battery, refer to section 11.8.5.

(1) Parts identification and dimensions

Connector for servo amplifier

\

Case

27.4

37.5

[Unit: mm]

51

I —
—

Mass: 55 [g] (including MR-BAT6V1 battery)
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(2) Battery mounting
Connect as follows.

Servo amplifier

"

I |

(00 =[O0 |

oN2 Encoder cable
—>|

J CN4

MR-BAT6V1SET-A Servo motor

(3) Battery replacement procedure

@Before replacing a battery, turn off the main circuit power and wait for 15 minutes
or longer until the charge lamp turns off. Then, check the voltage between P+ and
AWARN | NG N- with a voltage tester or 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 internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.

ACAUTlON * Ground human body and work bench.

- Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

POINT

@®Replacing battery with the control circuit power off will erase the absolute
position data.

@Before replacing batteries, check that the new battery is within battery life.

Replace the battery while only control circuit power is on. Replacing battery with the control circuit power
on triggers [AL.9F.1 Low battery]. However, the absolute position data will not be erased.
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(a) Battery installation and removal procedure
1) Installation procedure

POINT

@For the servo amplifier with a battery holder on the bottom, it is not possible to
wire for the earth with the battery installed. Insert the battery after executing the
earth wiring of the servo amplifier.

a) For the servo amplifier with a battery holder on the bottom

Install a battery, and insert the
plug into CN4.

b) For the servo amplifier with a battery holder on the front

Install a battery, and route the battery
cable along the right side of the
battery.

When connecting the encoder
cable to CN2 or CN2L
connector, prevent the battery
cable from being pinched.

Install a battery, and connect the plug to
the CN4 connector.
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2) Removal procedure

@Pulling out the connector of the battery without the lock release lever pressed
ACAUTl ON may damage the CN4 connector of the servo amplifier or the connector of the
battery.

While pressing the lock release lever,
pull out the connector.

Press down the lock release lever, and
slide the battery toward you.
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(4) Replacement procedure of the built-in battery
When the MR-BAT6V1SET-A reaches the end of its life, replace the MR-BAT6V1 battery in the MR-
BAT6V1SET-A.

While pressing the locking part, open the cover.

Cover

Replace the battery with a new MR-BAT6V1 battery.

Press the cover until it is fixed with the projection of the
locking part to close the cover.

Projection
(four places)
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11.8.3 MR-BAT6V1BJ battery for junction battery cable

POINT

@®MR-BAT6V1BJ is compatible only with HG series servo motors. It cannot be
used with direct drive motors.

@MR-BAT6V1BJ cannot be used for fully closed loop system and scale
measurement function.

@®When MR-BAT6V1BJ is mounted on the MR-J4-500TM, the front cover does not
open. For this reason, carry out wiring to the terminal block before mounting
MR-BAT6V1BJ.

@For using the MR-J4-350TM, contact your local sales office.

(1) Parts identification and dimensions

[Unit: mm]
69.3
Orange: Connector for servo amplifier o
: o
[sp}
.“
Rating plate
Black: Connector for branch cable
Mass: 66 [g]

(2) Year and month of manufacture of battery
Production year and month are indicated in a serial number (SERIAL) on the rating plate. The second
digit from left in the number indicates the first digit of the dominical year, the third digit from left indicates
a month (Oct: X, Nov: Y, Dec.: Z). For November 2013, the serial is like, "SERIAL: _ 3Y "

(3) Specification list

Iltem Description
Battery pack 2CR17335A (CR17335A x 2 pcs. in series)
Nominal voltage V] 6
Nominal capacity [mAhR] 1650
Storage temperature [°C] 0to 55
Operating temperature  [°C] 0to 55
Lithium content [a] 1.2
Mercury content Less than 1 ppm

Inapplicable to the dangerous goods (Class 9)

D ds cl
angerous goods class Refer to app. 2 for details.

Operating humidity and
storage humidity
(Note) Battery life 5 years from date of manufacture
Mass [9] 66

90 %RH or less (non-condensing)

Note. Quality of the batteries degrades by the storage condition. The battery life is 5 years from
the production date regardless of the connection status.
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(4) Battery mounting
Connect the MR-BAT6V1BJ using the MR-BT6VCBLO3M junction battery cable as follows.

Servo amplifier

"

I

0] = o[0T

CNZMR—BTSVCBLOSM Encoder cable
]
] oN4
.
—
MR-BAT6V1BJ Black: Connector for branch cable
Orange: Connector for servo amplifier HG series servo motors

(5) Transporting a servo motor and machine apart

POINT

@Be sure to connect the connector for branch cable connection (black) when
transporting a servo motor and machine apart. When the connector for branch
cable connection (black) is not connected to the MR-BT6VCBLO3M junction
battery cable, no alarm will occur. However, the absolute position data will be
erased when you transport a servo motor and machine apart.

When you transport a servo motor and machine apart, disconnect only CN2 and CN4 of the servo
amplifier. When other connectors or cables are disconnected between the servo motor and battery, the
absolute position data will be deleted.

Servo amplifier

"

Disconnect only CN2
and CN4.

I |

A==y

MR-BT6VCBLO3M Encoder cable

—

HG series servo motors

MR-BAT6V1BJ  Black: Connector for branch cable
Orange: Connector for servo amplifier
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(6) Battery replacement procedure

@Before replacing a battery, turn off the main circuit power and wait for 15 minutes
or longer until the charge lamp turns off. Then, check the voltage between P+ and
AWARN ING N- with a voltage tester or 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 internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.
* Ground human body and work bench.
ACAUTlON * Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.
@ The battery built in MR-BAT6V1BJ cannot be replaced. Do not disassemble the
MR-BAT6V1BJ. Otherwise, it may cause a malfunction.

POINT
@To replace the MR-BAT6V1BJ, follow the procedures given in this section to
avoid erasing absolute position data.
@Before replacing batteries, check that the new battery is within battery life.

For MR-BAT6V1BJ, the battery can be replaced with the control circuit power supply off.

(a) Battery installation and removal procedure
The battery installation and removal procedure to the servo amplifier are the same as for the MR-
BAT6V1SET battery. Refer to (3) of section 11.8.2.

(b) Preparation for replacing MR-BAT6V1BJ
Prepare a new MR-BAT6V1BJ as follows.

Model Number and use Remark

MR-BAT6V1BJ 1 for replacement Battery within two years from the production date.

(c) Procedures of replacing MR-BAT6V1BJ
Replace the product as follows regardless of on/off of the control circuit power supply. When it is
replaced with other procedures, the absolute position data will be erased.

1) Remove the connector for branch cable connection (black) of the old MR-BAT6V1BJ.

Servo amplifier

MR-BT6VCBLO3M

Orange — CN2 I: X
CN4 - Orange
Old MR-BAT6V1BJ L
3 Black New MR-BAT6V1BJ
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2) Connect the connector for branch cable connection (black) of the new MR-BAT6V1BJ.

Servo amplifier

MR-BT6VCBLO3M

Orange \ﬁg 2
CNA\'_/ t Orange
Old MR-BAT6V1BJ Black New MR-BAT6V1BJ

3) Remove the connector for servo amplifier (orange) of the old MR-BAT6V1BJ. When the control
circuit power supply is on, performing 3) without [AL. 9F.1 Low battery] will trigger [AL. 9F .1].

Servo amplifier

MR-BT6VCBLO3M

Orange —| _ CN2 2
—onz |

CN4 [ Orange

W,
Old MR-BAT6V1BJ Black  New MR-BAT6V1BJ

4) Remove the old MR-BAT6V1BJ from servo amplifier and mount the new MR-BAT6V1BJ. When
the control circuit power supply is on, [AL. 9F.1] will occur after 3).

Servo amplifier

MR-BT6VCBLO3M

Orange CN2 I: »
Old MR-BAT6V1BJ oNa T
Black
Orange @/ ac Black

New MR-BAT6V1BJ

5) Mount the connector for servo amplifier (orange) of the new MR-BAT6V1BJ. When the control
circuit power supply is on, [AL. 9F.1] will be canceled.

Servo amplifier

MR-BT6VCBLO3M

Orange .| CN2[] 2
-«
CN4 Black
Y

New MR-BAT6V1BJ

11- 58



11. OPTIONS AND PERIPHERAL EQUIPMENT

11.8.4 MR-BT6VCASE battery case

POINT

@The battery unit consists of an MR-BT6VCASE battery case and five MR-
BAT6V1 batteries.

@For the specifications and year and month of manufacture of MR-BAT6V1
battery, refer to section 11.8.5.

MR-BT6VCASE is a case used for connecting and mounting five MR-BAT6V1 batteries. A battery case does
not have any batteries. Please prepare MR-BAT6V1 batteries separately.

(1) The number of connected servo motors
One MR-BT6VCASE holds absolute position data up to eight axes servo motors. For direct drive motors,
up to four axes can be connected. Servo motors and direct drive motors in the incremental system are
included as the axis Nos. Linear servo motors are not counted as the axis Nos. Refer to the following
table for the number of connectable axes of each servo motor.

Servo motor Number of axes
Rotary servo motor 0 1 2 3 4 5 6 7 8
Direct drive motor 4 4 4 3 2 1 0
(2) Dimensions
[Unit: mm]
' 1 2-¢5 mounting
'% EEEEEEEEE I hole 2-M4 screw.
A 25/
Approx.70 130 ppIox-20/ x
25 4.6 5 5/ g
<
| | I
| 0 )
| | | | o
~A ] ! ‘\ g o
/ | 8 ‘ | ‘ H é
v - ~— ‘ | 8 ,g
LJ ‘ ! ‘ T <
| ] ‘ [
| l
|
oo | e
P
o
Q.
Q.
<

[0000000000] |

Mounting hole process drawing

Mounting screw
Screw size: M4

[Mass: 0.18 kg]
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(3) Battery mounting

POINT
@One battery unit can be connected to up to 8-axis servo motors. However, when
using direct drive motors, the number of axes of the direct drive motors should
be up to 4 axes. Servo motors and direct drive motors in the incremental system

are included as the axis Nos. Linear servo motors are not counted as the axis

Nos.

(a) When using 1-axis servo amplifier
Servo amplifier

q

|

00— o[O0],

CN4

MR-BTG6VCASE
CN10

MR-BT6V1CBL_M

(b) When using up to 8-axis servo amplifiers

Servo amplifier Servo amplifier Servo amplifier
(First) (Second (Last)

"
u
"

(|

I I ]
N ==

(|
00 < o[ 00|,

00 < (OO,

CN4 'CN4 'CN4
MR-BT6VCASE
CN10 MR-BT6V2CBL M’ | MR-BT6V2CBL_M

I

74
MR-BT6V1CBL_M
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(4) Battery replacement procedure

@Before replacing a battery, turn off the main circuit power and wait for 15 minutes
or longer until the charge lamp turns off. Then, check the voltage between P+ and
AWARN ING N- with a voltage tester or 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 internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.

ACAUTlON * Ground human body and work bench.

* Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

POINT

@®Replacing battery with the control circuit power off will erase the absolute
position data.
@Before replacing batteries, check that the new battery is within battery life.

Replace the battery while only control circuit power is on. Replacing battery with the control circuit power
on triggers [AL. 9F.1 Low battery]. However, the absolute position data will not be erased.
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(a) Assembling a battery unit

@®Do not mount new and old batteries together.
/N\CAUTION ;

@When you replace a battery, replace all batteries at the same time.

POINT

@Always install five MR-BAT6V1 batteries to an MR-BT6VCASE battery case.

1) Required items

Product name Model Quantity Remark
Battery case MR-BT6VCASE 1 MR-BT6VCASE is a case used for connecting and
mounting five MR-BAT6V1 batteries.
Battery MR-BAT6V1 5 Lithium battery (primary battery, nominal + 6 V)

2) Disassembly and assembly of the battery case MR-BT6VCASE
a) Disassembly of the case
MR-BT6VCASE is shipped assembled. To mount MR-BAT6V1 batteries, the case needs to be
disassembled.

Threads

- Remove the two screws using a

Phillips screwdriver.

1
7

Parts identification

t
BAT2 : BAT3 ||
;
CON2 0 — o U
CON3 .
Cover  Remove the cover. CON1 BAT4 BATS [
CON4 = U "F = J
CON5 = =
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b) Mounting MR-BAT6V1

Securely mount a MR-BAT6V1 to the BAT1 holder.

Insert the MR-BAT6V1 connector mounted on BAT1
holder to CON1.

Confirm the click sound at this point.

The connector has to be connected in the right direction.
If the connector is pushed forcefully in the incorrect
direction, the connector will break.

Place the MR-BAT6V1 lead wire to the duct designed to
store lead wires.

Insert MR-BAT6V1 to the holder in the same procedure in

the order from BAT2 to BAT5.
4 - - L N

Bring out the lead wire from the space between the ribs, and bend it as
shown above to store it in the duct. Connect the lead wire to the
connector. Be careful not to get the lead wire caught in the case or

other parts.
A4 {

When the lead wire is damaged, external short circuit may occur, and
\the battery can become hot. J
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c) Assembly of the case
After all MR-BAT6V1 batteries are mounted, fit the cover and insert screws into the two holes
and tighten them. Tightening torque is 0.71 Nem.

POINT

@®When assembling the case, be careful not to get the lead wires caught in the
fitting parts or the screwing parts.

d) Precautions for removal of battery
The connector attached to the MR-BAT6V1 battery has the lock release lever. When removing
the connector, pull out the connector while pressing the lock release lever.

3) Battery cable removal

@Pulling out the connector of the MR-BT6V1CBL and the MR-BT6V2CBL without
ACAUTl ON the lock release lever pressed may damage the CN4 connector of the servo
amplifier or the connector of the MR-BT6V1CBL or MR-BT6V2CBL.

While pressing the lock release lever,
—r———0 pull out the connector.

N

Battery cable
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11.8.5 MR-BAT6V1 battery

The MR-BAT6V1 primary lithium battery is a battery for replacing MR-BAT6V1SET-A and a battery built-in
MR-BT6VCASE. Store the MR-BAT6V1 in the case to use.
The year and month of manufacture of MR-BAT6V1 battery have been described to the rating plate put on a

MR-BAT6V1 battery.

Rating plate

2CR17335A WK17

11-04

6V 1650mAh
The year and month of manufacture
Item Description
Battery pack 2CR17335A (CR17335A % 2 pcs. in series)
Nominal voltage V] 6
Nominal capacity [mAh] 1650
Storage temperature [°C] 0to 55
Operating temperature  [°C] 0to 55
Lithium content [a] 1.2

Mercury content

Less than 1 ppm

Dangerous goods class

Inapplicable to the dangerous goods (Class 9)
Refer to app. 2 for details.

Operating humidity and
storage humidity

90 %RH or less (non-condensing)

(Note) Battery life

5 years from date of manufacture

Mass

[9]

34

Note. Quality of the batteries degrades by the storage condition. The battery life is 5 years from
the production date regardless of the connection status.
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11.9 Selection example of wires

POINT

@To comply with the IEC/EN/UL/CSA standard, use the wires shown in app. 4 for
wiring. To comply with other standards, use a wire that is complied with each
standard.

@For the selection example when the servo amplifier is used with the DC power
supply input, refer to app. 1.3.

@ Selection conditions of wire size is as follows.

Construction condition: Single wire set in midair
Wire length: 30 m or less

The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

1) Main circuit power supply lead

Servo amplifier

Power supply

Rl
/O L

2) Control circuit power supply lead

4) Servo motor power supply lead

5) Power regeneration converter lead

Power regeneration ‘ + N-
converter >
Regenerative option ™ _
|—|: : c
|
!

N P+

3) Regenerative option lead
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(1) Example of selecting the wire sizes
Use the 600 V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire) for wiring. The following
shows the wire size selection example.

(a) 200 V class

Table 11.1 Wire size selection example (HIV wire)

Wire [mm?] (Note 1)
S lifi
ervoamplilier |y Liansi@ 2) L11/L21 3) P+/C 4) UNIWIS
(Note 3)
MR-J4-10TM
MR-J4-20TM
MR-J4-40TM AWG 18 to 14
MR-J4-60TM (Note 4)
MR-J4-70TM 2 (AWG 14)
MR-J4-100TM 1.25t0 2
MR-J4-200TM (AWG 16to 14) |2 (AWG 14)
(3-phase power (Note 4)
supply input)
MR-J4-200TM AWG 16 to 10
(1-phase power | 5 o \\v5 12)
supply input)
MR-J4-350TM
MR-J4-500TM 2 (AWG 14): ¢
(NO;e 2') 5.5 (AWG 10): a 3.5 (AWG 12): a
1.25 (AWG 16): a 5.5 (AWG 10): a
2 (AWG 14):d 2 (AWG 14): ¢ 2 (AWG 14): ¢
MR-J4-700TM (Note 4) 3.5 (AWG 12): a
AW :
(Note 2) 8 (AWG 8):b 5.5 (AWG 10): a
8 (AWG 8): b
14 (AWG 6): f
'(\ﬂl'z;:‘z'; KM 14 (awa 6): 1 3.5 (AWG 12): g 523\5251)05);5
1.25 (AWG 16): ¢ 8 (AWG 85.9k
MR-J4-15KTM 2 (AWG 14): ¢ 22 (AWG 45- h
A : Note 4 ) : :
(Note 2) 22 (AWG4):h | (Note 4) 55 (AWG10):9 | \ote 5) 8 (AWG 8): k
MR-J4-22KTM B B B
(Note 2) 38 (AWG 2): i 5.5 (AWG 10):j |38 (AWG 2): i
Note 1. Alphabets in the table indicate crimping tools. For crimp terminals and applicable tools, refer to (2)

in this section.

2. To connect these models to a terminal block, be sure to use the screws that come with the
terminal block.

3. The wire size shows applicable size of the servo amplifier connector and terminal block. For wires
connecting to the servo motor, refer to each servo amplifier instruction manual.

4. Be sure to use the size of 2 mm? when corresponding to IEC/EN/UL/CSA standard.

5. This is for connecting to the linear servo motor with natural cooling method.

Use wires (5)) of the following sizes with the power regeneration converter (FR-RC).

Model Wire [mm?]
FR-RC-15K 14 (AWG 6)
FR-RC-30K 14 (AWG 6)
FR-RC-55K 22 (AWG 4)
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(b) 400 V class

Use wires (5)) of the following sizes with the power regeneration converter (FR-RC-H).

(c) 100 V class

Table 11.2 Wire size selection example (HIV wire)

Wires [mm?] (Note 1)

Servo amplifier 4) UNVIWID
2) L11/L21 P
1) L1/L2/L3/D yL11/ 3) P+/C (Note 3)
MR-J4-60TM4/
MR-J4-100TM4 . 1'25é° 2 . .
VRJ4200T2 2 (AWG 14) Eﬁ\é\:e 41)6 to14) |2 (AWG14) AWG 16 to 14
MR-J4-350TM4
I(VINIEE:42-§SOOTM4 2 (AWG 14:b  |1.25 (AWG 16): a 3.5 (AWG 12): a
VR J4700Tv 2 (AWG 14): ¢ 2 (AWG14): b
(Note 2) 35(AWG 12):a | (Note 4) 5.5 (AWG 10): a
'(V'N'z;:“z'; 1KTM4 5.5 (AWG 10): d 2 (AWG14): f
8 (AWG 8): g
MR-J4-15KTM4 _ ,
(Note 2) 8 (AWG®): g 125 (AWG 16):p | o0 (AWEG 12):d
2 (AWG 14): b 5.5 (AWG 10): e
(Note 4) (Note 5)
MR-J4-22KTM4 14 (AWG 6): i 3.5(AWG 12):e |8 (AWG 8):h
(Note 2)
(Note 6)
14 (AWG 6): i

Note 1. Alphabets in the table indicate crimping tools. For crimp terminals and applicable tools, refer to (2)

in this section.
2. To connect these models to a terminal block, be sure to use the screws that come with the
terminal block.

3. The wire size shows applicable size of the servo amplifier connector and terminal block. For wires

connecting to the servo motor, refer to each servo amplifier instruction manual.
4. Be sure to use the size of 2 mm? when corresponding to IEC/EN/UL/CSA standard.

[$)]

. This is for connecting to the linear servo motor with natural cooling method.

6. This is for connecting to the linear servo motor with liquid cooling method.

Model Wire [mm?]
FR-RC-H15K
FR-RC-H30K 14 (AWGS)
FR-RC-H55K

Table 11.3 Wire size selection example (HIV wire)

Wires [mm?]
s i
ervo amplifier 1) L2/ 2) L11/L21 3) P+/C 4) UNVIWID
(Note 1)
MR-J4-10TM1 o5 102
MR-J4-20TM1 2 (AWG 14) (AWG 160 14) |2 (AWG 14) AWG 18 10 14
(Note 2)
MR-J4-40TM1 (Note 2)

Note 1. The wire size shows applicable size of the servo amplifier connector and terminal block. For wires

connecting to the servo motor, refer to each servo amplifier instruction manual.
2. Be sure to use the size of 2 mm? when corresponding to IEC/EN/UL/CSA standard.
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(2) Selection example of crimp terminals
(a) 200 V class

Servo amplifier-side crimp terminals
Symbol i Applicable tool
y (Note 2)_ Crimp ppiicab’e 00 - Manufacturer
terminal Body Head Dice
a FVD5.5-4 YNT-1210S
b (Note 1)[ 8-4NS YHT-8S
c |FvD2-4 YNT-1614
d FVD2-M3
e FVD1.25-M3 YNT-2216
DH-122
f FVD14-6 YF-1 YNE-38 DH-112
g FVD5.5-6 YNT-1210S JST
DH-123
h FVD22-6 YF-1 YNE-38 DH-113
. DH-124
i FVD38-8 YF-1 YNE-38 DH-114
j FVD5.5-8 YNT-1210S
DH-121
k FVD8-6 YF-1/E-4 YNE-38 DH-111

Note 1. Coat the crimping part with an insulation tube.
2. Some crimp terminals may not be mounted depending on the size. Make sure to use the
recommended ones or equivalent ones.

(b) 400V class

Servo amplifier-side crimp terminals
Symbol Crimp terminal Applicable tool Manufacturer
(Note) Body Head Dice
a FVD5.5-4 YNT-1210S
b FvVD2-4
. FVD2-M3 YNT-1614
d FVD5.5-6 YNT-1210S
e FVD5.5-8 YNT-1210S JST
f FVD2-6 YNT-1614
g |FVD86 DH-121/DH-111
h FVD8-8 YF-1 YNE-38
i FVD14-8 DH-122/DH-112

Note. Some crimp terminals may not be mounted depending on the size. Make sure to use the
recommended ones or equivalent ones.

11.10 Molded-case circuit breakers, fuses, magnetic contactors

@To prevent the servo amplifier from smoke and a fire, select a molded-case circuit
breaker which shuts off with high speed.
/N\CAUTION on sp . |
@Always use one molded-case circuit breaker and one magnetic contactor with one
servo amplifier.

POINT

@For the selection when the servo amplifier is used with the DC power supply
input, refer to app. 1.4.
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(1) For main circuit power supply

When using a fuse instead of the molded-case circuit breaker, use the one having the specifications
given in this section.

Molded-case circuit breaker (Note 1, 4) Fuse
Frame, rated current Magnetic
Servo amplifier contactor
p . Povyer factor e Povyer factor . Voltage AC Class Current [A] Voltage AC
improving reactor is | improving reactor is I\ \Y| (Note 2)
not used used
MR-J4-10TM 30 Aframe 5 A 30 Aframe 5 A 10
MR-J4-20TM 30 Aframe 5 A 30 Aframe 5 A
MR-J4-40TM 30 A frame 10 A 30 A frame 5 A 15
MR-J4-60TM 30 A frame 15 A 30 A frame 10 A
MR-J4-70TM 30 A frame 15 A 30 A frame 10 A S-N10
MR-J4-100TM 20 S-T10
(3-phase power 30 Aframe 15 A 30 A frame 10 A
supply input)
MR-J4-100TM
(1-phase power 30 Aframe 15 A 30 Aframe 15 A 30
supply input)
240 T 300 SN20
MR-J4-200TM 30 A frame 20 A 30 A frame 20 A 40 (Note 3)
S-T21
S-N20
MR-J4-350TM 30 A frame 30 A 30 A frame 30 A 70 ST21
S-N35
MR-J4-500TM 50 A frame 50 A 50 A frame 50 A 125 ST35
MR-J4-700TM 100 A frame 75 A 60 A frame 60 A 150 S-N50
MR-J4-11KTM 100 A frame 100 A | 100 A frame 100 A 200 S-T50
MR-J4-15KTM 125 Aframe 125 A | 125 A frame 125 A 250 g?::
S-N95
MR-J4-22KTM 225 Aframe 175 A [ 225 A frame 175 A 350 S-T100
MR-J4-60TM4 30 A frame 5 A 30 A frame 5 A 10 SN10
MR-J4-100TM4 30 A frame 10 A 30 Aframe 5 A 15 S-T1O
MR-J4-200TM4 30 A frame 15 A 30 A frame 10 A 25
MR-J4-350TM4 30 A frame 20 A 30 A frame 15 A 35 S-N20
MR-J4-500TM4  [30Aframe20 A |30 A frame 20 A 50 Qe
S-N20
MR-J4-700TM4 30 A frame 30 A 30 A frame 30 A 480 T 65 600 S.T21
S-N25
MR-J4-11KTM4 50 A frame 50 A 50 A frame 50 A 100 S-T35
S-N35
MR-J4-15KTM4 60 A frame 60 A 60 A frame 60 A 150 S-T35
S-N50
MR-J4-22KTM4 100 A frame 100 A | 100 A frame 100 A 175 S-T50
MR-J4-10TM1 30 A frame 5 A 30 A frame 5 A 10 SN10
MR-J4-20TM1 30 A frame 10 A 30 A frame 10 A 240 T 15 300 S-T1O
MR-J4-40TM1 30 A frame 15 A 30 A frame 10 A 20
Note 1. When having the servo amplifier comply with the IEC/EN/UL/CSA standard, refer to app. 4.

2. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less.

3. S-N18 can be used when auxiliary contact is not required.
4. Use a molded-case circuit breaker which has the same or more operation characteristics than our lineup.
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(2) For control circuit power supply
When the wiring for the control circuit power supply (L11/L21) is thinner than that for the main circuit
power supply (L1/L2/L3), install an overcurrent protection device (molded-case circuit breaker or fuse) to
protect the branch circuit.

Molded-case circuit breaker (Note) Fuse (Class T) Fuse (Class K5)

Servo amplifier
P Frame, rated current Voltage AC [V] Current [A] Voltage AC [V] Current [A] Voltage AC [V]

MR-J4-10TM
MR-J4-20TM
MR-J4-40TM
MR-J4-60TM
MR-J4-70TM
MR-J4-100TM
MR-J4-200TM 30 Aframe 5 A 240 1 300 1 250
MR-J4-350TM
MR-J4-500TM
MR-J4-700TM
MR-J4-11KTM
MR-J4-15KTM
MR-J4-22KTM

MR-J4-60TM4

MR-J4-100TM4
MR-J4-200TM4
MR-J4-350TM4
MR-J4-500TM4 30 Aframe 5 A 480 1 600 1 600
MR-J4-700TM4
MR-J4-11KTM4
MR-J4-15KTM4
MR-J4-22KTM4
MR-J4-10TM1

MR-J4-20TM1 30 Aframe 5 A 240 1 300 1 250

MR-J4-40TM1

Note. When having the servo amplifier comply with the IEC/EN/UL/CSA standard, refer to app. 4.
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11.11 Power factor improving DC reactors

The following shows the advantages of using power factor improving DC reactor.

* It improves the power factor by increasing the form factor of the servo ampilifier's input current.

* It decreases the power supply capacity.

- The input power factor is improved to about 85%.

- As compared to the power factor improving AC reactor (FR-HAL-(H)), it decreases the loss.
When connecting the power factor improving DC reactor to the servo amplifier, always disconnect P3 and
P4. If it remains connected, the effect of the power factor improving DC reactor is not produced.

When used, the power factor improving DC reactor generates heat. To release heat, therefore, leave a 10
cm or more clearance at each of the top and bottom, and a 5 cm or more clearance on each side.

(1) 200V class

2-d mounting hole
(Varnish is removed from right mounting
hole (face and back side).) (Note 1) Eﬁ &%%

4-d mounting hole
'@ @' @@ | (Varnish is removed from front right mounting
A @ 4 O S S| hole (face and back side).) (Note 1)
~= D or less
N ! ‘ ¥
LN At D or less
P P1
P P1
N7 1
: T | & e @ |
| | T
| |
|
| | o :
" v © ‘ O
W1 | W1 , D2
) W2 D1
W2 »
Fig. 11.1 Fig. 11.2
[
- : Servo amplifier
H 4-d mounting hole (Note 1) FR-HEL
Dorless Lo < P3
D3 or less ” JL , P4

N (ﬁh’ 5 morless
I G

WL W

4

D

Fig. 11.3

Note 1. Use this for grounding.
2. When using the power factor improving DC reactor, remove the short bar across P3 and P4.
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Power factor Dimensions [mm] . . N
Servo amplifier improving DC  |Dimensions D Termmal Mass Wire [mm’]
reactor w | w1 H (Note 1) D1 | D2 D3 d size [kal (Note 2)
MR-J4-10TM
MR-J4-20TM FR-HEL-0.4K 70 60 7 61 21 M4 M4 0.4
MR-J4-40TM FR-HEL-0.75K Fig. 1.1 85 | 74 | 81 61 21 M4 M4 0.5
MR-J4-60TM T 2 (AWG 14)
MR-J4-70TM FR-HEL-1.5K 85 74 81 70 30 M4 M4 0.8
MR-J4-100TM FR-HEL-2.2K 85 74 81 70 30 M4 M4 0.9
MR-J4-200TM FR-HEL-3.7K 77 55 92 82 66 57 37 M4 M4 1.5
MR-J4-350TM FR-HEL-7.5K 86 60 | 113 98 81 72 43 M4 M5 25 |3.5(AWG 12)
MR-J4-500TM FR-HEL-11K 105 | 64 | 133 112 92 79 47 M6 M6 3.3 |5.5(AWG 10)
MR-J4-700TM FR-HEL-15K Fig.11.2| 105 | 64 | 133 115 97 84 48.5 M6 M6 4.1 |8 (AWG 8)
MR-J4-11KTM FR-HEL-15K 105 | 64 | 133 115 97 84 48.5 M6 M6 4.1 14 (AWG 6)
MR-J4-15KTM FR-HEL-22K 105 64 93 175 117 | 104 (N:):es 1) M6 M10 5.6 22 (AWG 4)
MR-J4-22KTM FR-HEL-30K Fig. 11.3 | 114 72 100 200 125 | 101 (lees 1) M6 M10 7.8 38 (AWG 2)

Note 1. Maximum dimensions The dimension varies depending on the input/output lines.
2. Selection conditions of wire size is as follows.
600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: Single wire set in midair

(2) 400V class

4-d mounting hole (Note 1)

4-d mounting hole (Note 1)

D or less
(D3) D orless
P P1 ) ) L (D3) |
i =
(e} Rei i 3 ° Q0 off|
+H +H
T T
| f @ © =i 1)
: v 1L I ‘
wi . D2, owi D2
W+25 . D11 N . W+25 N D1+1
Fig. 11.4 Fig. 11.5
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4-d mounting hole (Note 1)

Fig. 11.6

Note 1. Use this for grounding.

D orless

(B3)

<
]

FR-HEL-H

|
|
—E Lo SP4
g | mortess
N
H 5 morless
T
o o |
[EESS |
w1 | D2
W+25 . D11 R

Servo amplifier

2. When using the power factor improving DC reactor, remove the short bar across P3 and P4.

Power factor Dimensions [mm] . ) 2
e . . . . Terminal | Mass | Wire [mm?]
Servo amplifier improving DC |Dimensions .
W W1 | H D | D1 | D2 | D3 d size [ka] (Note)
reactor

MR-J4-60TM4 FR-HEL-H1.5K Fiq. 11.4 66 | 50 |100( 80 | 74 | 54 | 37 | M4 M3.5 1.0 2 (AWG 14)
MR-J4-100TM4 FR-HEL-H2.2K g- 76 | 50 |110| 80 | 74 | 54 | 37 | M4 M3.5 1.3 2 (AWG 14)
MR-J4-200TM4 FR-HEL-H3.7K 86 [ 55 |120| 95 | 89 | 69 | 45 | M4 M4 2.3 2 (AWG 14)
MR-J4-350TM4 FR-HEL-H7.5K | Fig.11.5 | 96 | 60 [ 128|105 100 | 80 | 50 [ M5 M4 3.5 2 (AWG 14)
MR-J4-500TM4 FR-HEL-H11K 105| 75 | 137 (110 | 105 | 85 | 53 | M5 M5 45 | 3.5(AWG 12)

MR-J4-700TM4 5 (AWG 1
J4-700 FR-HEL-H15K 105( 75 | 152 (125|115 | 95 | 62 | M5 M6 5.0 5:5 (AWG 10)

MR-J4-11KTM4 Fig. 116 8 (AWG 8)

MR-J4-15KTM4 FR-HEL-H22K g1 133 90 |178(120| 95 | 75 | 53 | M5 M6 6.0 8 (AWG 8)
MR-J4-22KTM4 FR-HEL-H30K 133 | 90 |178 (120 | 100 [ 80 | 56 | M5 M6 6.5 14 (AWG 6)

Note. Selection conditions of wire size is as follows.

Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)

Construction condition: Single wire set in midair

11.12 Power factor improving AC reactors

The following shows the advantages of using power factor improving AC reactor.

* It improves the power factor by increasing the form factor of the servo amplifier's input current.

* It decreases the power supply capacity.
* The input power factor is improved to about 80%.
When using power factor improving reactors for two servo amplifiers or more, be sure to connect a power
factor improving reactor to each servo amplifier. If using only one power factor improving reactor, enough

improvement effect of phase factor cannot be obtained unless all servo amplifiers are operated.
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(1) 200V class/100 V class

Servo amplifier

Terminal layout 3-phase 200 V class

RIx[s[v]T]Z]

FD’D’D’D’U’U“ 4d mounting ho 2
e)le mounting hole
A — 1@ (Varnishisremoved from front nght mounting  3_ -phase ‘
—| .|.|.||.|. |— hole (face and back side).) (Note 1) 200V AC to H(/—*v
240V AC ‘
D or less H&/_"
Servo amplifier
1-phase 200 V class
T (Note)
T ‘ 1-phase
‘ 200 VAC to
‘ 240V AC
I | — | | T | T
+ |
T
Servo amplifier
% D2 1-phase 100 V class
W or less (Note 2) i D1
1-phase
Fig. 11.7 100 V AC to
120 V AC
Note 1. Use this for grounding. Note. For 1-phase 200 V AC to 240 V AC, connect the power
2. W + 2 is applicable for FR-HAL-0.4K to FR-HAL-1.5K. supply to L1 and L3. Leave L2 open.

Terminal layout

4-d mounting hole
(Varnish is removed from front right mounting
|-|-"U hole (face and back side).) (Note) ]

|D|||1-

¢
(6] -

elele)

D or less L
F 4-d mounting hole (Note)
D orless
L A .—L
@ | @ |2 ‘ u@| % =
T 4R s‘ Kii © &

xp

|
vih zZp T i
L ‘

| T
LWt . D2 W1 . D2 |
W2 D1 R § W or less D1£2
Fig. 11.8 Fig. 11.9
Note. Use this for grounding. Note. Use this for grounding.
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Power factor Dimensions [mm] .
Servo amplifier improving AC  [Dimensions Termlnal Mass

reactor W W1 H | D (Note) | D1 D2 d size [ka]
MR-J4-10TM
MR-J4-20TM FR-HAL-0.4K 104 84 99 72 51 40 M5 M4 0.6
MR-J4-10TM1
MR-J4-40TM
MR-J4-20TM1 FR-HAL-0.75K 104 84 99 74 56 44 M5 M4 0.8
MR-J4-60TM
MR-J4-70TM FR-HAL-1.5K 104 84 99 77 61 50 M5 M4 11
MR-J4-40TM1
MR-J4-100TM 115
(3-pha§e power FR-HAL-2.2K Fig. 11.7 (Note) 40 115 77 71 57 M6 M4 1.5
supply input)
MR-J4-100TM
(1-phase power
supply input) 115
MR-J4-200TM FR-HAL-3.7K (Note) 40 115 83 81 67 M6 M4 22
(3-phase power
supply input)
MR-J4-200TM 115
(1-phase power FR-HAL-5.5K 40 115 83 81 67 M6 M4 2.3
supply input) (Note)
MR-J4-350TM FR-HAL-7.5K 130 50 135 100 98 86 M6 M5 4.2
MR-J4-500TM FR-HAL-11K 160 75 164 111 109 | 92 M6 M6 5.2
MR-J4-700TM FR-HAL-15K Fig. 11.8 160 75 167 126 124 | 107 | M6 M6 7.0
MR-J4-11KTM FR-HAL-15K 160 75 167 126 124 | 107 | M6 M6 7.0
MR-J4-15KTM FR-HAL-22K ('\]Stse) 75 150 158 100 | 87 M6 M8 9.0
MR-J4-22KTM FR-HAL-30K Fig. 11.9 (ljlgtse) 75 150 168 100 | 87 M6 M10 9.7

Note. Maximum dimensions The dimension varies depending on the input/output lines.

(2) 400V class

4-d mounting hole (Note)
(@5 groove)

RIX|S|Y|T|Z

D orless
© @ “)
Yol
‘ +
‘ T
|
|
(] @ . 4 P
\
’ w1 . . D2
< W+0.5 R D1 R
Fig. 11.10
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R[x[s| [¥]T]Z]

4-d mounting hole (Note)
(96 groove)

4-d mounting hole (Note)

(8 groove)

D or less

D orless
| B
Lo 0 o | b
1 | Te]
Lfl | +
T ; 180 T
4P > 2 ° -
v w1 D2
. D2
W05 > D1 . W=+0.5 . D1
Fig. 11.11 Fig. 11.12
Note. Use this for grounding.
Power factor Dimensions [mm] .
Servo amplifier improving AC [Dimensions D Terminal | Mass
reactor W | W1 H (Note) D1 D2 d size [kg]
MR-J4-60TM4 FR-HAL-H1.5K 135 [ 120 | 115 | 59 | 59.6 | 45 | M4 M3.5 1.5
MR-J4-100TM4 FR-HAL-H2.2K | Fig.11.10 | 135 | 120 | 115 | 59 | 59.6 | 45 | M4 M3.5 1.5
MR-J4-200TM4 FR-HAL-H3.7K 135 (120 | 115 | 69 | 70.6 | 57 | M4 M3.5 2.5
MR-J4-350TM4 FR-HAL-H7.5K 160 | 145 | 142 [ 91 91 75 | M4 M4 5.0
MR-J4-500TM4 FR-HAL-H11K Fig. 11.11 160 | 145 | 146 | 91 91 75 | M4 M5 6.0
MR-J4-700TM4 Y
MR-J4-11KTM4 FR-HAL-H15K 220 | 200 | 195 | 105 | 90 70 | M5 M5 9.0
MR-J4-15KTM4 FR-HAL-H22K Fig. 11.12 220 | 200 | 215 | 170 | 90 70 | M5 M8 9.5
MR-J4-22KTM4 FR-HAL-H30K g- 220 | 200 | 215 | 170 | 96 75 | M5 M8 11

Note. Maximum dimensions. The dimension varies depending on the input/output lines.

11.13 Relay (recommended)

The following relays should be used with the interfaces

Interface

Selection example

Digital input (interface DI-1)
Relay used for digital input command signals

To prevent defective contacts, use a relay for
small signal (twin contacts).
(Ex.) Omron : type G2A, MY

Digital output (interface DO-1)
Relay used for digital output signals

Small relay with 12 V DC or 24 V DC of rated
current 40 mA or less
(Ex.) Omron : type MY
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11.14 Noise reduction techniques

Noises are classified into external noises which enter the servo amplifier to cause it to malfunction and those
radiated by the servo amplifier to cause peripheral equipment to malfunction. Since the servo amplifier is an
electronic device which handles small signals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral equipment malfunctions due to noises produced by the servo amplifier, noise suppression
measures must be taken. The measures will vary slightly with the routes of noise transmission.

(1) Noise reduction techniques
(a) General reduction techniques

* 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.

- Use a shielded twisted pair cable for connection with the encoder and for control signal

transmission, and connect the external conductor of the cable to the SD terminal.

* Ground the servo amplifier, servo motor, etc. together at one point. (Refer to section 3.10.)

(b) Reduction techniques for external noises that cause the servo amplifier to malfunction

(c)

If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many
relays which make a large amount of noise) near the servo amplifier and the servo amplifier may
malfunction, the following countermeasures are required.

* Provide surge absorbers on the noise sources to suppress noises.

* Attach data line filters to the signal cables.

* Ground the shields of the encoder connecting cable and the control signal cables with cable clamp

fittings.

= Although a surge absorber is built into the servo amplifier, to protect the servo amplifier and other

equipment against large exogenous noise and lightning surge, attaching a varistor to the power
input section of the equipment is recommended.

Techniques for noises radiated by the servo amplifier that cause peripheral equipment to malfunction
Noises produced by the servo amplifier are classified into those radiated from the cables connected
to the servo amplifier and its main circuits (input and output circuits), those induced
electromagnetically or statically by the signal cables of the peripheral equipment located near the
main circuit cables, and those transmitted through the power supply cables.

Noises produced (Noises transmitted \ Noise radiated directly ...Route 1)
by servo amplifier Kin the air J from servo amplifier
Noise radiated from the ...Route 2)
power supply cable
Noise radiated from ...Route 3)
servo motor cable
Magnetic induction
{noise ) ---Routes 4) and 5)
Stgtlc induction ) -Route 6)
( noise
Noises transmitted \ Noise transmitted through | - 7)
through electric power supply cable
channels

Noise sneaking from
grounding cable due to ---Route 8)
leakage current
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v H j7 — |
Instrument Receiver VN

o
~

e

Servo motor _

Noise transmission
route

Suppression techniques

1)2)3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may

malfunction due to noise and/or their signal cables are contained in a cabinet together with the servo

amplifier or run near the servo amplifier, such devices may malfunction due to noises transmitted

through the air. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid wiring the power lines (input/output lines of the servo amplifier) and signal lines side by side
or bundling them together.

4. Insert a line noise filter to the 1/0 cables or a radio noise filter on the input line.

5. Use shielded wires for the signal and power lines, or put the lines in separate metal conduits.

4) 5) 6)

When the power lines and the signal lines are laid side by side or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and

malfunction may occur. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid wiring the power lines (input/output lines of the servo amplifier) and signal lines side by side
or bundling them together.

4. Use shielded wires for the signal and power lines, or put the lines in separate metal conduits.

7

When the power supply of peripheral equipment is connected to the power supply of the servo
amplifier system, noises produced by the servo amplifier may be transmitted back through the power
supply cable and the devices may malfunction. The following techniques are required.

1. Install the radio noise filter (FR-BIF(-H)) on the power lines (Input lines) of the servo amplifier.

2. Install the line noise filter (FR-BSF01/FR-BLF) on the power lines of the servo amplifier.

8)

If the grounding wires of the peripheral equipment and the servo amplifier make a closed loop circuit,
leakage current may flow through, causing the equipment to malfunction. In this case, the
malfunction may be prevented by the grounding wires disconnected from the equipment.
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(d) Noise reduction techniques for the network cable

POINT
@ Take measures against noise for both ends of the network cable.

When using it in an environment with excessive noise, directly connect the shield of the network
cable to the ground plate with cable clamp fittings at a place 200 mm to 300 mm or less from the
servo amplifier.

When connecting the network cable from outside the cabinet, connect it to the ground plate at a
place 5 mm to 10 mm away from the cabinet entrance.

To reinforce measures against noise, it is recommended to install a data line filter (TDK ZCAT1730-
0730) to the network cable. Install the data line filter to a place 80 mm or less from the servo
amplifier.

1) For inside the cabinet

a) When using cable clamp fittings
Servo amplifier

Cable clamp fitting

e
S —

200 mm to 300 mm or less

b) When using a data line filter
Servo amplifier

Data line filter

A

80 mm or less

~_ 1

2) For outside the cabinet
a) When using cable clamp fittings

Servo amplifier Inside the || Outside the

" cabinet cabinet
Cable clamp fitting
] 5 [
‘- [ l0 >
Locate 5 mm to 10 mm away
from the cabinet entrance.

b) When using a data line filter
Servo amplifier Inside the || Outside the

cabinet cabinet
Data line filter

o= )

.

80 mm or less

N—
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(2) Noise reduction techniques
(a) Data line filter (recommended)
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
For example, ZCAT3035-1330 by TDK, ESD-SR-250 by NEC TOKIN, GRFC-13 by Kitagawa
Industries, and EO4SRM563218 by SEIWA ELECTRIC are available as data line filters.
As a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated
below. These impedances are reference values and not guaranteed values.

Impedance [Q] [Unit: mm]
10 MHz to 100 MHz |100 MHz to 500 MHz
80 150 391 Loop for fixing the
cable band :|
(s2]
=3
r—A Y <
+
G| 3
/'L — 03 [Cg-
— ® —1 S TSy

Product name Lot number
Outline drawing (ZCAT3035-1330)

(b) Surge killer (recommended)
Use of a surge killer is recommended for AC relay, magnetic contactor or the like near the servo
amplifier. Use the following surge killer or equivalent.

OFF

ON

P

Relay

Surge killer

e

Surge killer

This distance should be short
(within 20 cm).

(Ex.) CR-50500 Okaya Electric Industries)

Rated c R
It Test volt Di i it:
V:Ca[?/t]e [UF £ 20%] | [Q £ 30%] est voltage imensions [Unit: mm]
Between terminals: 625 V AC,
50 Hz/60 Hz 60 s Band (clear) 1541 AWG 18 Twisted wire T,
250 05 |50 (1/2W) | Between terminal and case: Soldered — N
2000 V AC = |21 A % o 4@
50/60 Hz 60 s 61 |, 621, 2
300min. | 4815 | 300 min. %6+ 1
(18.5 + 5) max.
Note that a diode should be installed to a DC relay or the like.
Maximum voltage: Not less than four times the drive voltage of the relay or + .
the like. g
Maximum current: Not less than twice the drive current of the relay or the o
. N
like. Diode
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(c) Cable clamp fitting AERSBAN-_SET

Generally, connecting the grounding of the shielded wire to the SD terminal of the connector

provides a sufficient effect. However, the effect can be increased when the shielded wire is

connected directly to the grounding plate as shown below.
Install the grounding plate near the servo amplifier for the encoder cable. Peel part of the cable
sheath to expose the external conductor, and press that part against the grounding plate with the
cable clamp. If the cable is thin, clamp several cables in a bunch.
The cable clamp comes as a set with the grounding plate.

]:.

=

Cable

Cable clamp

40

v
(A, B)
1%

Earth plate

External conductor

Clamp section diagram

* Dimensions

Strip the cable sheath of

the clamped area.

[Unit: mm]

cutter

[Unit: mm] [Unit: mm]
Earth plate Clamp section diagram
2-95 hole 175
installation hole F—T
T T
t %} | - &
| |
: ‘ Ezf a
L]
@ I E— L L orless 10
[«
iy o] <
o |i | |
™ ' o;: g ]
" : (= -
Ao e
(Note) M4 screw 6 22 -
35
Note. Screw hole for grounding. Connect it to the grounding plate of the cabinet.
Model A B C Accessory fittings Clamp fitting L
AERSBAN-DSET | 100 86 30 Clamp A: 2pcs. A 70
AERSBAN-ESET 70 56 Clamp B: 1pc. B 45
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(d) Line noise filter (FR-BSF01/FR-BLF)
This filter is effective in suppressing noises radiated from the power supply side and output side of

the servo amplifier and also in suppressing high-frequency leakage current (0O-phase current). It
especially affects the noises between 0.5 MHz and 5 MHz band.

Connection diagram Dimensions [Unit: mm)]

The line noise filters can be installed for lines of the power supply | FR-BSF01 (for wire size 3.5 mm? (AWG 12) or less)
(L1, L2, and L3) and of the servo motor power (U, V, and W).
Pass each of the wires through the line noise filter an equal Approx. 110

number of times in the same direction. For the main power supply, A 95£0.5 > 2-95

v
the effect of the filter rises as the number of passes increases, but ﬁ ‘ ‘
generally four passes would be appropriate. For the servo motor EI:N} |
power lines, passes must be four times or less. Do not pass the s
grounding wire through the filter. Otherwise, the effect of the filter g Approx. 65
will drop.

Wind wires by passing them through the filter for the required
number of passes as shown in Example 1. If the wires are too
thick to wind, use two or more filters to have the required number
of passes as shown in Example 2.

Place the line noise filters as close to the servo amplifier as
possible for their best performance.

Approx. 65

Example 1 MCCB MC

[O] Servo amplifier
—X < _— —
Power _ [ — L1 — 5
supply — >~ 7[5 FR-BLF (for wire size 5.5 mm* (AWG 10) or more)
L L2
Line noise o L3 @7
filter — @ to)
L = [ ol ]
(Number of passes: 4) ~
130
Example 2 MCCB MC 85
Power X (O] Servo amplifier
supply ﬁ/f_“’ ‘ 1
= (N ol w
Line noise | D @
filter |
O] v \
) = ® 160
Two filters are used N
(Total number of passes: 4) [ 180 »
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(e) Radio noise filter (FR-BIF(-H))

This filter is effective in suppressing noises radiated from the power supply side of the servo
amplifier especially in 10 MHz and lower radio frequency bands. The FR-BIF is designed for the

input only.
200 V class/100 V class: FR-BIF
400 V class: FR-BIF-H

Connection diagram

Dimensions [Unit: mm]

Make the connection cables as short as possible. Grounding is
always required.

When using the FR-BIF with a single-phase power supply, always
insulate the lead wires that are not used for wiring.

* MR-J4-350TM or less/MR-J4-350TM4(-RJ) or less/MR-J4-
40TM1(-RJ) or less

Terminal

block Servo amplifier
MCCB MC
S - e — L1

Power ‘ !
supply 42 L2

SNy p— L3

,— @
L

Radio noise
filter

* MR-J4-500TM or more/MR-J4-500TM4(-RJ) or more

Servo amplifier

MCCB MC
—

Radio noise
filter

Approx. 300

Red White Blue Green

Leakage current: 4 mA

<
29 |
| o 95
‘ < $HEole
F".!’F - \T"I_I ;t
58 29 | |7
44
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(f) Varistor for input power supply (recommended)
Varistors are effective to prevent exogenous noise and lightning surge from entering the servo
amplifier. When using a varistor, connect it between each phase of the input power supply of the
equipment. For varistors, the TND20V-431K, TND20V-471K and TND20V-102K, manufactured by
NIPPON CHEMI-CON, are recommended. For detailed specification and usage of the varistors,
refer to the manufacturer catalog.

Maximum
Maximum rating limit Static . .
. Varistor voltage rating
Power voltage capacity (range)
supply Varistor Permissible circuit Surge Energy |Rated pulse (reference V1 mA
voltage voltage current immunit ower A value)
9 immunity y P Al M
AC [Vrms]| DC[V] | 8/20 ps [A] | 2 ms [J] W] [pF] vl
200V | TND20V-431K | 275 350 | 1000071 195 710 | 1300 430 (387 to 473)
class/ times
100 V 7000/2 1.0 100
TND20V-471K 300 385 ) 215 775 1200 470 (423 to 517)
class times
7500/1
400 v TND20V-102K 625 825 time 400 1.0 100 [ 1650 560 1000 (900 to 1100)
class 6500/2
times
Unit: mm
g Model D H T (Nite) ¢d
Max. Max. Max. +1.0 . +0.05 +1.0
min.
T TND20V-431K 6.4 3.3
215 245 20 0.8 10.0
TND20V-471K 6.6 35
TND20V-102K 22,5 25.5 9.5 6.4 20 0.8 10.0
E N Note. For special purpose items for lead length (L), contact the manufacturer.
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11.15 Earth-leakage current breaker

(1) Selection method

High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.

Select an earth-leakage current breaker according to the following formula, and ground the servo
amplifier, servo motor, etc. securely.

To minimize leakage currents, make the input and output cables as short as possible, and make the
grounding cable longer than 30 cm.

Rated sensitivity current =2 10 < {Ig1 + Ign + Iga + K+ (Ig2 + Igm)} [MA] «---reemeemremmmeemeeneeeenns (11.1)
Earth-leakage current breaker
L Mitsubishi K
Noise filter Type products
Servo Cable
amplifier NV-SP
Models provided with NV-SW
l harmonic and surge NV-CP 1
= = — — — reduction techniques NV-CW
Ig1 Ign Iga Ig2 Igm NV-HW
BV-C1
General models NFB 3
NV-L

Ig1: Leakage current on the electric channel from the earth-leakage current breaker to the input
terminals of the servo amplifier (Found from Fig. 11.13.)

Ig2: Leakage current on the electric channel from the output terminals of the servo amplifier to the servo
motor (Found from Fig. 11.13.)

Ign: Leakage current when a filter is connected to the input side (4.4 mA per one FR-BIF(-H))

Iga: Leakage current of the servo amplifier (Found from table 11.5.)

Igm: Leakage current of the servo motor (Found from table 11.4.)

= 120 = 120
£ 100 £ 100
§ 80 5 80
3 60 3 60
S 40 S 40
© ©
% 20 § 20
s 0 -0
2 5514 38100 2 5514 38100
3.5 8 22 60150 3.5 8 2260150
3080 3080
Cable size [mm?] Cable size [mm?]
200 V class/100 V class (Note) 400 V class

Note. "Ig1" of 100 V class servo amplifiers will be 1/2 of 200 V class servo amplifiers.

Fig. 11.13 Example of leakage current per km (Ig1, Ig2) for CV cable run in metal conduit
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Table 11.4 Servo motor leakage current example (Igm)

Servo motor power [kW] Leakage current [mA]

0.05to0 1 0.1

1.2t02 0.2

3t03.5 0.3

42t05 0.5

6to7 0.7

8to 11 1.0

12t0 15 1.3

20 to 25 23

Table 11.5 Servo amplifier leakage current example (Iga)

Servo amplifier capacity [kW] Leakage current [mA]
0.1t0 0.6 0.1
0.75t0 3.5 0.15
5/7 2
11/15 5.5
22 7

Table 11.6 Earth-leakage current breaker selection example

Rated sensitivity current of earth-leakage

Servo amplifier current breaker [mA]

MR-J4-10TM to MR-J4-350TM

MR-J4-60TM4 to MR-J4-350TM4 15
MR-J4-10TM1 to MR-J4-40TM1
MR-J4-500TM 30
MR-J4-500TM4
MR-J4-700TM
J4-700 50

MR-J4-700TM4

MR-J4-11KTM to MR-J4-22KTM

MR-J4-11KTM4 to MR-J4-22KTM4 100

11- 87



11. OPTIONS AND PERIPHERAL EQUIPMENT

(2) Selection example
Indicated below is an example of selecting an earth-leakage current breaker under the following

conditions.
2mm?x5m 2mm?x5m
NV
—x Servo amplifier Servo motor
MR-J4-40TM HG-KR43
Ig1 Iga Ig2 Igm

Use an earth-leakage current breaker designed for suppressing harmonics/surges.
Find the terms of equation (11.1) from the diagram.

- > _
Ig1=20+ 555 = 0.1 [MA]
192220+ - > =01 [mA
92=20"4g00 = 0-1ImAl

Ign = 0 (not used)

Iga =0.1[mA]

Igm = 0.1 [mA]

Insert these values in equation (11.1).

Ig210+{0.1+0+0.1+1+(0.1+0.1)}
> 4 [mA]

According to the result of calculation, use an earth-leakage current breaker having the rated sensitivity

current (Ig) of 4.0 mA or more.
An earth-leakage current breaker having Ig of 15 mA is used with the NV-SP/SW/CP/CW/HW series.
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11.16 EMC filter (recommended)

POINT

@For when multiple servo amplifiers are connected to one EMC filter, refer to
section 6.4 of "EMC Installation Guidelines".

It is recommended that one of the following filters be used to comply with EN EMC directive. Some EMC
filters have large in leakage current.

(1) Combination with the servo amplifier

Recommended filter (Soshin Electric)

Servo amplifier Model Rated current [A] RatT\(ngI]tage Leaka[?:;;urrent Mass [kg]
MR-J4-10TM to (Note) 0 25
MR-J4-100TM HF3010A-UN
MR-J4-200TM (Note) 20 ° 55
MR-J4-350TM HF3010A-UN
MR-J4-500TM (Note) 40 250 6
MR-J4-700TM HF3040A-UN
MR-J4-11KTM 6.5
MR-J4-15KTM (Note) 100 12

HF3100A-UN
MR-J4-22KTM
MR-J4-60TM4
MR-J4-100TM4 TF3005C-TX ° 5
MR-J4-200TM4 to
MR-J4-700TM4 TF3020C-TX 20 500 55
MR-J4-11KTM4 TF3030C-TX 30 7.5
MR-J4-15KTM4 TF3040C-TX 40
MR-J4-22KTM4 TF3060C-TX 60 12.5
MR-J4-10TM1 to Note
MR-J4-40TM1 |(-|F30?| 0A-UN 10 250 5 35

Note. To use any of these

EMC filters, the surge protector RSPD-500-U4 (Okaya Electric Industries) is required.

Recommended filter (COSEL)
S lifi M k
ervo amplifier Model Rated current [A] RatTSXgl]tage Leaka[gn?Aci'urrent ass [kg]
MR-J4-11KTM to (Note)
MR-J4-22KTM FTB-100-355-L 100 500 40 53
e (Note)
MR-J4-22KTM4 FTB-80-355-L 80 500 80 5.3

Note. To use any of these EMC filters, the surge protector RSPD-500-U4 (Okaya Electric Industries) is required.

11- 89




11. OPTIONS AND PERIPHERAL EQUIPMENT

(2) Connection example
EMC filter Servo amplifier

MCCB

(Note 1) =

Power supply X —
|

e

(Note 2)
Surge protector

-||_. N
w

:

Note 1. Refer to section 1.3 for the power supply specifications.
2. The example is when a surge protector is connected.

(3) Dimensions
(a) EMC filter

HF3010A-UN
[Unit: mm]
3-M4 4-55x7 3-M4
| — |
_ | _ N‘r
—_— — ‘ —_— — + N :
E:;;’it,:i,i‘,i,;l;’,i %,LL-:-)I ‘9
A== \ == ®| =
0 —— | _— /O
b } 3 —— Approx. 41
. 258+ 4 | 65 + 4
273+ 2
288+4
" 3005 R
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HF3030A-UN/HF-3040A-UN

[Unit: mm]
6-R3.25 length: 8
CIE B i e— 1
3-M5 i 3-M5
= g— % NN s
4 ‘ e o
“ 8521 9 85 1 e : 70+2 J[
210+ 2 140 £ 2
260+ 5
HF3100A-UN
[Unit: mm]
5 M8
M6
i
o U DO E
OO 3| [
| 8 | [
© ‘ [0}
i b
|
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TF3005C-TX/TX3020C-TX/TF3030C-TX

[Unit: mm]
3-M4  6-R3.25 length: 8 M4 M4 3-M4
~ / T — M4
N
\y O O O ) [
3
g L
< _H il : : (&)
© =70 Cg b o
© =<l Ot o o | | |
T © = [
] -1 |9
N O O O ] |
100 1 100 + 1 Approx. 67.5
290 %2 150 + 2
3085 Approx. 160
332+5 1705

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

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

11- 92



11. OPTIONS AND PERIPHERAL EQUIPMENT

TF3040C-TX/TF3060C-TX

[Unit: mm]
8-R3.25 Length: 8 (for M6)

3-M6 M4 M4 3-M6
- — — M6
N~
= @) O O O ) [
x
o
E _
< _f il
N O @R N| —|
N -0 P
Ny —o] ® I es
BE ®
]
N O O O O ) |
Approx.
100 +1 100 + 1 1001 | 91.5
390+2 180+ 2
4125 Approx. 190
4385 2005

,,,,,,,,,,,,,,,,,,,,,,,,,,
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FTB-100-355-L/FTB-80-355-L

[Unit: mm]

3-M8 (option-S: hexagon
socket head cap screw)

M6 (option-S: hexagon
socket head cap screw)

Protective earth (PE) &

Mounting hole

Mounting plate

3-M8 (option-S: hexagon 350
socket head cap screw)
Inout 309
npu < »
Y = i - ; Output
B 198582858589858380 20 00 a8a80868080808080 4 € 1
S S S
o 0R0R0R0R0RBRO20 0B0R0RGRBRAEHEG
3 2 508080808080808 S08080808030508 s @ v
2 6989686862086 08596906868680
050908080805050 090903080805050
090968626959696 0952695625208096
[ 0R0LRERRRZRERS 0R0RGRERGRILERE
© 0809068680686 3686 0R6R03086R03086
~ 8 _505050505959595 0L6R0%808680308&
v 0080909880859088 [o)2(e1%(e)%le 1001 eI e 001
- 5006969606060 6000606060 g
T
M6 (option-S: hexagon
socket head cap screw@) Terminal block cover Terminal block cover
Protective earth (PE)
|
s i s i
[
A
e e 0808080808080808080 | 0808080808080808080 een
S | Sl
080208080208090%08 | K03080803080809090
9080908080%308080%0 | 3308080808080 30808
L080308080%30808030 | 33080R08020R0308308
OH0805080808080808 OBO80808080808050 o
08695968085860596 59090868085859696 =~
- S08080808080508080 0B0RORARORXEBO80 ol S
2 0508080650308080503 050805 (Note) 305050 {
- O0rn00050808259000088 | 88080 R0%00820 -
B05080808930808080 | O80308559808080808
08086808686 R0E6RxA8 O5R0LP6R020R3RIVHLS
0262080R80%02086%0 | 6R02086R0%083R0%30
080906968095900590 5Q08068690868953969¢6
083208083%08083%0 | $R0808320308380%30
0809080808680 8590 5R020832086839696
083R083083R0%30680R0%0 | 3R08080908080858680
OHOBOSG808080808080 | 8080808 080R0808050
2 0OBOROEOEORYEOFCR0 | BPECECEPROECEOR0R0S d
o o
I E ® $ ® q I
T
2-96.5 o
©
o
Y \Y
0
o
+ I_ 7 - - - - - - - - -
o
[ee]
0
a © 2
)~
Mounting hole
335205

Note. No heat radiation holes on the opposite face.
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(b) Surge protector
RSPD-250-U4/RSPD-500-U4

| [Unit: mm]
oy
©4.2+0.5 um) =
;@S 2\ Y
Resin o) <
— o © W
© &
Lead 7 2 7
=[] [ 1Y
RS
H H H g § HE
7
/-
1.2 3 + 1 Q
Case i *
<

41 £1
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11.17 External dynamic brake

@Use an external dynamic brake for a servo amplifier of MR-J4-11KTM to MR-J4-
22KTM and MR-J4-11KTM4 to MR-J4-22KTM4. 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

ACAUT'ON Lhe safety in the entire equipment. For alarms for which the servo motor does not
ecelerate to stop, refer to chapter 8.

@ The external dynamic brake cannot be used for compliance with SEMI-F47
standard. Do not assign DB (Dynamic brake interlock) in [Pr. PD07] to [Pr. PD09].
Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.

POINT

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

@ Configure up a sequence which switches off the magnetic contactor of the
external dynamic brake after (or as soon as) the servo-on command has been
turned off at a power failure or a malfunction.

@For the braking time taken when the external dynamic brake is operated, refer to
section 10.3.

@The external dynamic brake is rated for a short duration. Do not use it very
frequently.

@®When using the 400 V class external dynamic brake, the power supply voltage is
restricted to 1-phase 380 V AC to 463 V AC (50 Hz/60 Hz).

@Dynamic brake operates at occurrence of alarm, [AL. E6 Servo forced stop
warning] or when power is turned off. Do not use external dynamic brake to stop
in a normal operation as it is the function to stop in emergency.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the external dynamic brake is 1000
times while the machine decelerates from the rated speed to a stop once in 10
minutes.

@Be sure to enable EM1 (Forced stop 1) after servo motor stops when using EM1
(Forced stop 1) frequently in other than emergency.

(1) Selection of external dynamic brake
The dynamic brake is designed to bring the servo motor to a sudden stop when a power failure occurs
or the protective circuit is activated, and is built in the 7 kW or less servo amplifier. Since it is not built in
the 11 kW or more servo amplifier, purchase it separately. Assign DB (Dynamic brake interlock) to any
of CN3-9, CN3-13, and CN3-15 pins in [Pr. PD07] to [Pr. PD09].

Servo amplifier External dynamic brake
MR-J4-11KTM DBU-11K
MR-J4-15KTM DBU-15K
MR-J4-22KTM DBU-22K-R1
MR-J4-11KTM4 DBU-11K-4
MR-J4-15KTM4

MR-J4-22KTM4 DBU-22K-4
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(2) Connection example
(a) 200 V class

ALM Operation ready Servo amplifier
RA1 OFF ON Servo motor
©® w | v
Emergency MC Vv
stop switch

[
(L w
[ ( Le

MCCB
(Note 3) 7S T C :
SPL?[;AII)elr % [ [ [ 24V DC (Note 6)

yﬁ( ‘ 7 |: DOCOM ;I

Note 1.

w

ALM %
<R
[

(Note 7) P3 o2 pg

(Note 5)
Main circuit CN3

power supply Em2 | 20

_

1 picom| 5
24V DC (Note 6)

picom| 10

RA2

Dynamic brake
interlock

External dynamic brake

Terminals 13 and 14 are normally open contact outputs. If the external dynamic brake is seized, terminals 13 and 14 will open.
Therefore, configure up an external sequence to prevent servo-on.

. Assign DB (Dynamic brake interlock) in [Pr. PD07] to [Pr. PD09].
. 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.

. Turn off EM2 when the main power circuit power supply is off.
. 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.

. 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.

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

interlock) in [Pr. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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(b) 400 V class

Operation ready

ALM Servo amplifier
RA1 OFF ON
Servo motor
- o0 w0 H
Emergency Mc
stop switch

(Note 8) Step-down baaad
MCCB transformer

U
I/
p
m|s|<|C

'l
(Note 3) S T 1 1
ESF‘J"S; — | ( I [ 24V DC (Note 6)
—X - ( * DOCOM X =1
ALM ﬁ»
NIy
(Note 5) (Note 7) NG| DB i
power supply CH3
I T——— EM2 | 20
| picom| 5
24V DC (Note 6)
DICOM| 10
RA2

Note 1.

w

10.

Dynamic brake
interlock

External dynamic brake

Terminals 13 and 14 are normally open contact outputs. If the external dynamic brake is seized, terminals 13 and 14 will
open. Therefore, configure an external sequence to prevent servo-on.

. Assign DB (Dynamic brake interlock) in [Pr. PD07] to [Pr. PD09].
. For 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.

. Turn off EM2 when the main power circuit power supply is off.
. 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.

. 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.

. Stepdown transformer is required when the coil voltage of the magnetic contactor is 200 V class.
. The power supply voltage of the inside magnet contactor for 400 V class external dynamic brake DBU-11K-4 and DBU-22K-

4 is restricted as follows. When using these external dynamic brakes, use them within the range of the power supply.

External dynamic brake Power supply voltage
DBU-11K-4 1-phase 380 V AC to 463 V AC, 50
DBU-22K-4 Hz/60 Hz

The external dynamic brake cannot be used for compliance with SEMI-F47 standard. Do not assign DB (Dynamic brake
interlock) in [Pr. PD07] to [Pr. PD09]. Failure to do so will cause the servo amplifier to become servo-off when an
instantaneous power failure occurs.
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(3) Timing chart

Coasting

Servo motor speed Dynamic brake

|
|
1
|
Alarm Present ‘ :
Absent ! 1 1
1 | |
ON l l
Base circuit : :
OFF
|
ON z l
|
|

|
|
DB (Dynamic |
brake interlock) OFF w ‘
|
| | |
Disabled ‘ ! ‘

Dynamic brake \ﬁ | N
Enabled — | —
|
Short ‘
Emergency
stop switch Open

a. Timing chart at alarm occurrence b. Timing chart at Emergency stop switch enabled

Coasting
Dynamic brake

Electro magnetic
brake interlock

Servo motor speed

MBR (Electromagnetic =~ ON ——
brake interlock)

|

|

|

:

» < |

|

Base circuit ON : !
OFF | |
|

|

|

|

*—;—‘f Electro magnetic

brake operation

|
OFF (Valid) (Note 2) 1
15 ms to 60 ms,

ON ‘ ‘ .
ALM (Malfunction) ‘ : delay time
OFF | ‘
|
‘ |
Main circuit Power ON —‘}\ :
Control circuit OFF :
|
|
DB (Dynamic ON :
brake interlock) OFF |
|
Dynamic brake Disabled
Enabled

Note 1. When powering off, DB (Dynamic brake interlock) will be turned off, and the base
circuit is turned off earlier than usual before an output shortage occurs.
(Only when assigning the DB as the output signal)
2. Variable according to the operation status.

c. Timing chart when both of the main and control circuit power are off
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(4) Dimensions
(a) DBU-11K/DBU-15K/DBU-22K-R1

[Unit: mm]
5 L
(¥ e P
d > > c
Ao -
o < .
® | [e] [a]o[e]u] [u] VWi ® d w
\ \
s fir = = I
5 e G e 23
Ll w Laggl
DL 100 D F
C
oot
L0,

Terminal block

&) a|b |13]14

Screw: M4
Screw: M3.5 Tightening torque: 1.2 [Nem]
Tightening torque: 0.8 [Nem]

Mass | (Note) Connection wire [mm?]

External dynamic brake | A B c D E F G

xiernal dynamic brake kgl UNW | Except UN/W
DBU-11K 200 | 190 | 140 | 20 | 5 | 170 |1635| 2 |55 (AWG 10)| 2 (AWG 14)

DBU-15K/IDBU-22K-R1 | 250 | 238 | 150 | 25 | 6 | 235 | 228 | 6 |55 (AWG10)| 2 (AWG 14)

Note. Selection conditions of wire size are as follows.
600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: Single wire set in midair
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(b) DBU-11K-4/DBU-22K-4
[Unit: mm]

2-¢7 mounting hole

S ¢
(* R g ]
° ¢ 00000000 Doqoaoq0
ol o o]
& & N
BOA00000 0baooaca
&
= 2.3
195 15
200 210
0 ]
[ 2
Mass: 6.7 [kg]
[ \
Terminal block
TE1 TE2
S a| b |13]|14 ulv | w
Screw: M3.5 Screw: M4
Tightening torque: 0.8 [Nem] Tightening torque: 1.2 [Nem]

(Note) Connection wire [me]
UN/W Except U/V/W

DBU-11K-4 5.5 (AWG 10) | 2 (AWG 14)

DBU-22K-4 5.5 (AWG 10) | 2 (AWG 14)

External dynamic brake

Note. Selection conditions of wire size are as follows.
Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: Single wire set in midair
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11.18 Panel through attachment (MR-J4ACN15K/MR-J3ACN)

Use the panel through attachment to mount the heat generation area of the servo amplifier in the outside of
the cabinet to dissipate servo amplifier-generated heat to the outside of the cabinet and reduce the amount
of heat generated in the cabinet. In addition, designing a compact cabinet is allowed.

In the cabinet, machine a hole having the panel cut dimensions, fit the panel through attachment to the servo
amplifier with the fitting screws (4 screws supplied), and install the servo amplifier to the cabinet.

Please prepare screws for mounting. They do not come with.

The environment outside the cabinet when using the panel through attachment should be within the range of
the servo amplifier operating environment.

The panel through attachment are used for MR-J4-11KTM to MR-J4-22KTM and MR-J4-11KTM4 to MR-J4-
22KTM4.

The following shows the combinations.

Servo amplifier Panel through attachment
MR-J4-11KTM
MRoJA-15KTM MR-J4ACN15K
MR-J4-22KTM MR-J3ACN
MR-J4-11KTM4
MR-J4-15KTM4 MR-J4ACN15K
MR-J4-22KTM4 MR-J3ACN
(1) MR-J4ACN15K
(a) Panel cut dimensions
[Unit: mm]
« 1?3 » 4-M10 Screw
‘él.o & |
£ -
< L
|
|
§ Punched o
o hole o
N |
|
|
e e
‘ 196 ©
218

(b) How to assemble the attachment for panel through attachment

Attachment

Screw
(2 places)
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(c) Mounting method

Attachment

Servo amplifier

Fit using the
assembling
screws.

Attachment

a. Assembling the panel through attachment

Cabinet

Servo amplifier

b. Mounting it to inside cabinet
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(d) Mounting dimensional diagram

8
5
g
<
Y A T - .
4 &
[e0)
®
! \
U 4
] mn
ol 2
© HII!IIIIMM Attachment
Servo  amplifier,
I “ “ il w‘
v N~
N h
1%, Mounting hole
L. 240 A
(2) MR-J3ACN
(a) Panel cut dimensions
[Unit : mm]
% 4-M10 Screw
|
A . ‘
é [Te) & I _
&N ‘ D
o=
< |
wli— ‘
[@)]
@ |
@ Punched
i hole °
™ ‘ v}
i |
|
|
wn
— |
[©)]
y ™ [ | .I
Lo ‘ 5 4* 4
Lo [
. 255
270
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Approx. 400

[TigE

(IO

HHHHMMWI!IHHHWH =
0 amplifier
UUUUHIWM\IUUUUUH

HHHHHHEEHHHHHHH i

35

\
32,
155 | 108.3,

_ Approx. 263.3

[Unit: mm]

Panel

[Unit: mm]
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(b) How to assemble the attachment for panel through attachment

(c) Mounting method

Attachment [}T’V —

Punched
hole

Fit using the Servo g
assembling amplifierr /
screws.

_| Cabinet

Attachment

a. Assembling the panel through attachment b. Mounting it to inside cabinet
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11. OPTIONS AND PERIPHERAL EQUIPMENT

(d) Mounting dimensional diagram
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12. ABSOLUTE POSITION DETECTION SYSTEM

12. ABSOLUTE POSITION DETECTION SYSTEM

@If [AL. 25 Absolute position erased] or [AL. E3 Absolute position counter warning]
has occurred, always perform home position setting again. Otherwise, it may

cause an unexpected operation.

ACAUTION @If [AL. 25], [AL. 92], or [AL. 9F] occurs due to such as short circuit of the battery,
the MR-BAT6V1 battery can become hot. Use the MR-BAT6V1 battery with case
to prevent getting burnt.

POINT

@Refer to section 11.8 for the replacement procedure of the battery.

@For configuring the absolute position detection system, there are three batteries
of MR-BAT6V1SET-A, MR-BAT6V1BJ and MR-BT6VCASE. Compared with
other batteries, MR-BAT6V1BJ has the following advantages.

* You can disconnect the encoder cable from the servo ampilifier.
* You can change the battery with the control circuit power supply off.

@When absolute position data is erased from the encoder, always execute home
position setting before operation. The absolute position data of the encoder will
be erased in the followings. Additionally, when the battery is used out of
specification, the absolute position data can be erased.

When the MR-BAT6V1SET-A and MR-BT6VCASE are used
- The encoder cable was disconnected.
- The battery was replaced when the control circuit power supply was off.
When the MR-BAT6V1BJ is used
* A connector or cable was disconnected between the servo motor and battery.
* The battery was replaced with procedures other than those of (6) in section
11.8.3.

12.1 Summary

12.1.1 Features

For normal operation, the encoder consists of a detector designed to detect a position within one revolution
and a cumulative revolution counter designed to detect the number of revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it
battery-backed, independently of whether the controller power is on or off. Therefore, once home position
return is made at the time of machine installation, home position return is not needed when power is
switched on thereafter.

Even at a power failure or a malfunction, the system can be easily restored.
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12. ABSOLUTE POSITION DETECTION SYSTEM

12.1.2 Structure

The following shows a configuration of the absolute position detection system. Refer to section 11.8 for each
battery connection.

Controller Servo amplifier
Network module
SLOT
CN2
|| || [h—j
—7
|
Battery CAA' Servo motor

It

12.1.3 Parameter setting

Set"_ __ 1"in[Pr. PA03] to enable the absolute position detection system.
[Pr. PAO3]

HENE

—[ Absolute position detection system selection
0: Disabled (used in incremental system)
1: Enabled (used in absolute position detection system)

12.1.4 Confirmation of absolute position detection data

You can check the absolute position data with MR Configurator2. Choose "Monitor" and "ABS Data Display"
to open the absolute position data display screen.

( ABS Data [nsplay.
[ axst [l

Absolute position data (ABS position)

Display the current position of home position used as 0.

Motor edge pulse unit value Command pulse unit value
0 0

=ABS x Enc. counts Mo, per rot. + (CYC-CYCO)

Encoder data
Amp. val Home position
Absolute encoder data Absolute encoder data at home pasition
CYC (Motor edge pulse unit) CYCO (Motor edae pulse unit)
0 | pulse 0| pulse
Motor rotations Mo. Motor rotations Mo. at hame position
ABS ABSD
0 rev 0 rev
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12. ABSOLUTE POSITION DETECTION SYSTEM

12.2 Battery
12.2.1 Using MR-BAT6V1SET-A battery

(1) Configuration diagram

Controller Servo amplifier
Command Home position data |
position |
EEP-ROM memory| |
T Lso Current |
T T ixo T position ! _
| 88
Backup at ,_T_‘ 158
power off N =
LS 1X ! g2
Detecting the| [Detectingthe| | | &8
Step-down number of | |position within| S
] circuit — revolutions | |one revolution :
[ 6V->34YV) 3 |
MR-BAT6V1SET-A
C D
Servo motor
Cumulative revolution counter High speed
(1 pulse/rev) serial
E communication
One-revolution counter
(2) Specifications
(a) Specification list
ltem Description
System Electronic battery backup type
Maximum revolution range Home position + 32767 rev.
N 1 Rotary servo motor 6000
f\/l Ot? ) dat &4 (only when acceleration time until 6000 r/min is 0.2 s or more)
aximum speed at power
failure [r/min] Direct drive motor - 500 o
(only when acceleration time until 500 r/min is 0.1 s or more)
Approximately 20,000 hours
(equipment power supply: off, ambient temperature: 20 °C)
R
otary servo motor Approximately 29,000 hours
Note 2 power-on time ratio: b, ambient temperature: ote
ti tio: 25% bient t t 20 °C) (Note 3
Battery backup time Approximately 5,000 hours
Direct drive motor (equipment power supply: off, ambient temperature: 20 °C)
Approximately 15,000 hours
(power-on time ratio: 25%, ambient temperature: 20 °C) (Note 3)

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the like. 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.
2. The data-holding time by the battery using MR-BAT6V1SET-A. Replace the batteries within three years since the operation
start regardless of the power supply of the servo amplifier on/off. If the battery is used out of specification, [AL. 25 Absolute
position erased] may occur.
3. The power-on time ratio 25% is equivalent to 8 hours power on for a weekday and off for a weekend.
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12.2.2 Using MR-BAT6V1BJ battery for junction battery cable

POINT

@®MR-BAT6V1BJ is compatible only with HG series servo motors. It cannot be
used with direct drive motors.

@MR-BAT6V1BJ cannot be used for fully closed loop system and scale
measurement function.

(1) Configuration diagram

Controller Servo amplifier
Comr_?and Home position data :
PO [EEP-ROM memory | |
LSO Current |
T Txo position ! _
s £
Backup at ’_T_‘ : € §
power off =
LS 1X L1E 2
N Detecting the | |Detectingthe| | | & 3
Step-down number of | [position within| | o
circuit revolutions | |one revolution| 1
(6V->34V) 3 ; |
:| Primary lithium battery |
V-
| Step-down circuit ':.. (C D)
MR-BAT6V1BJ
Servo motor Battery High-speed
serial
Cumulative revolution counter communication
(1 pulse/rev)
Counter within one revolution
(2) Specifications
(a) Specification list
ltem Description
System Electronic battery backup type
Maximum revolution range Home position + 32767 rev.
f\'/I\lOtfa | d at Rotary servo motor 6000
§X|mum §pee al power i (only when acceleration time until 6000 r/min is 0.2 s or more)
failure [r/min]
Approximately 20,000 hours
(Note 2) (equipment power supply: off, ambient temperature: 20 °C)
. Rot; i .
Battery backup time olary servo motor Approximately 29,000 hours
(power-on time ratio: 25%, ambient temperature: 20 °C) (Note 3)

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the like. 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.
2. The data-holding time by the battery using MR-BAT6V1BJ. Replace the batteries within three years since the operation start

regardless of the power supply of the servo amplifier on/off. If the battery is used out of specification, [AL. 25 Absolute position
erased] may occur.

3. The power-on time ratio 25% is equivalent to 8 hours power on for a weekday and off for a weekend.
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12.2.3 Using MR-BT6VCASE battery case

POINT

@®One MR-BT6VCASE holds absolute position data up to eight axes servo motors.
@Always install five MR-BAT6V1 batteries to an MR-BT6VCASE.

(1) Configuration diagram

Controller Servo amplifier
Command Home position data :
position |
» EEP-ROM memory| |
T Lso Current |
T Tixo position ! _
I =
Backup at : 5
power off -
LS 1X R
Detecting the | | Detecting the | 838
Step-down number of | |position within| | o
o circuit — revolutions | |one revolution| 1
6V -3.4V) : l
MR-BT6VCASE
C D
Servo motor MR-BATBV1 x 5
Cumulative revolution counter High speed
(1 pulse/rev) serial
I: communication
One-revolution counter
(2) Specification list
ltem Description
System Electronic battery backup type
Maximum revolution range Home position + 32767 rev.
Note 1 Rotary servo motor 6000
(No ? ) i (only when acceleration time until 6000 r/min is 0.2 s or more)
Maximum speed at power 500
failure [r/min] Direct drive motor

(only when acceleration time until 500 r/min is 0.1 s or more)

Approximately 40,000 hours/2 axes or less, 30,000 hours/3 axes, or
10,000 hours/8 axes
(equipment power supply: off, ambient temperature: 20 °C)
Approximately 55,000 hours/2 axes or less, 38,000 hours/3 axes, or
15,000 hours/8 axes
(Note 2) (power-on time ratio: 25%, ambient temperature: 20 °C) (Note 4)

Rotary servo motor

Battery backup time Approximately 10,000 hours/2 axes or less, 7,000 hours/3 axes, or
5,000 hours/4 axes
(equipment power supply: off, ambient temperature: 20 °C)
Approximately 15,000 hours/2 axes or less, 13,000 hours/3 axes, or
10,000 hours/4 axes
(power-on time ratio: 25%, ambient temperature: 20 °C) (Note 3)

Direct drive motor

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the like. 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.
2. The data-holding time by the battery using five MR-BAT6V1s. The battery life varies depending on the number of axes
(including axis for using in the incremental system). Replace the batteries within three years since the operation start
regardless of the power supply of the servo amplifier on/off. If the battery is used out of specification, [AL. 25 Absolute position
erased] may occur.
3. The power-on time ratio 25% is equivalent to 8 hours power on for a weekday and off for a weekend.
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MEMO
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13. USING STO FUNCTION

13. USING STO FUNCTION

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

13.1 Introduction

This section provides the cautions of the STO function.

13.1.1 Summary

This servo amplifier complies with the following safety standards.
* ISO/EN I1SO 13849-1 category 3 PL e
* IEC 61508 SIL 3
- IEC/EN 61800-5-2
- IEC/EN 62061 SIL CL3

13.1.2 Terms related to safety

The STO function shuts down energy to servo motors, thus removing torque. This function electronically cuts
off power supply in the servo amplifier.
The purpose of this function is as follows.

(1) Uncontrolled stop according to stop category 0 of IEC/EN 60204-1

(2) Preventing unexpected start-up

13.1.3 Cautions

The following basic safety notes must be read carefully and fully in order to prevent injury to persons or
damage to property.

Only qualified personnel are authorized to install, start-up, repair, or service the machines in which these
components are installed.

They must be familiar with all applicable local regulations and laws in which machines with these
components are installed, particularly the standards mentioned in this manual.

The staff responsible for this work must be given express permission from the company to perform start-up,
programming, configuration, and maintenance of the machine in accordance with the safety standards.

@Improper installation of the safety related components or systems may cause

AWARN | NG improper operation in which safety is not assured, and may result in severe
injuries or even death.

Protective Measures
- This servo amplifier satisfies the Safe Torque Off (STO) function described in IEC/EN 61800-5-2 by
preventing the energy supply from the servo amplifier to the servo motor. If an external force acts upon
the drive axis, additional safety measures, such as brakes or counterbalances must be used.
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13. USING STO FUNCTION

13.1.4 Residual risks of the STO function

Machine manufacturers are responsible for all risk evaluations and all associated residual risks. Below are
residual risks associated with the STO function. Mitsubishi is not liable for any damages or injuries caused
by these risks.

(1) The STO function disables energy supply to the servo motor by electrical shut-off. The function does not
mechanically disconnect electricity from the motor. Therefore, it cannot prevent exposure to electric
shock. To prevent an electric shock, install a magnetic contactor or a molded-case circuit breaker to the
main circuit power supply (L1, L2, and L3) of the servo amplifier.

(2) The STO function disables energy supply to the servo motor by electrical shut-off. It does not guarantee
the stop control or the deceleration control of the servo motor.

(3) For proper installation, wiring, and adjustment, thoroughly read the manual of each individual safety
related component.

(4) In the safety circuit, use components that are confirmed safe or meet the required safety standards.

(5) The STO function does not guarantee that the drive part of the servo motor will not rotate due to external
or other forces.

(6) Safety is not assured until safety-related components of the system are completely installed or adjusted.

(7) When replacing this servo amplifier, confirm that the model name of servo amplifiers are exactly the
same as those being replaced. Once installed, make sure to verify the performance of the functions
before commissioning the system.

(8) Perform all risk assessments to the machine or the whole system.

(9) To prevent accumulation of malfunctions, perform malfunction checks at regular intervals based on the
risk assessments of the machine or the system. Regardless of the system safety level, malfunction
checks should be performed at least once per year.

(10) If the upper and lower power module in the servo amplifier are shorted and damaged simultaneously,

the servo motor may make a half revolution at a maximum. For a linear servo motor, the primary side

will move a distance of pole pitch.

(11) The STO input signals (STO1 and STO2) must be supplied from one power source. Otherwise, the
STO function may not function properly due to a sneak current, failing to bring the STO shut-off state.

(12) For the STO 1/O signals of the STO function, supply power by using a safety extra low voltage (SELV)
power supply with the reinforced insulation.
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13.1.5 Specifications

(1) Specifications

Item

Specifications

Functional safety

STO (IEC/EN 61800-5-2)

Safety performance (Note 2)

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

Mean time to dangerous failure
(MTTFd)

MTTFd = 100 [years] (314a) (Note 1)

Diagnostic converge (DC)

DC = Medium, 97.6 [%] (Note 1)

Average probability of dangerous
failures per hour (PFH)

PFH = 6.4 x 10°[1/h]

Number of on/off times of STO

1,000,000 times

CE marking

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

Note 1. This is the value required by safety sta

ndards.

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

whether STO input diagnosis by TOFB
column of [Pr. PF18] in section 5.2.6.

(2) Function block diagram (STO function)

output is performed or not. For details, refer to the Function

\ Base power

supply for -0~ l
CN8
Shut-off signal (STOT) sl P 3
) Monitor signal (TOFB1) off

Shut-off signal (STO2

Monitor signal (TOFB2)

(3) Operation sequence (STO function)

Servo motor speed

0 r/min

EM2 (Forced stop 2)

STO1 = STO2

Magnetic contactor

Base circuit
(Supplying energy to
the servo motor)

13- 3
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13.1.6 Maintenance

This servo amplifier has alarms and warnings for maintenance that supports the Mitsubishi drive safety
function. (Refer to chapter 8.)

13.2 STO 1/0O signal connector (CN8) and signal layouts

13.2.1 Signal layouts

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

Servo amplifier

STO 1/O signal connector
CN8

4 3
STO1 STOCOM

6 5
TOFB1| |STO2

TOFCOM TOFB2
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13.2.2 Signal (device) explanations

(1) 1/O device

Signal name

Connector
pin No.

Description

1/0
division

STOCOM

CN8-3

Common terminal for input signal of STO1 and STO2

DI-1

STO1

CN8-4 | Inputs STO state 1.

STO state (base shut-off): Open between STO1 and STOCOM.

STO release state (in driving): Close between STO1 and STOCOM.

Be sure to turn off STO1 after the servo motor stops by the servo-off state or with forced
stop deceleration by turning off EM2 (Forced stop 2).

DI-1

STO2

CN8-5 | Inputs STO state 2.

STO state (base shut-off): Open between STO2 and STOCOM.

STO release state (in driving): Close between STO2 and STOCOM.

Be sure to turn off STO2 after the servo motor stops by the servo-off state or with forced
stop deceleration by turning off EM2 (Forced stop 2).

DI-1

TOFCOM

CN8-8

Common terminal for monitor output signal in STO state

DO-1

TOFB1

CN8-6

Monitor output signal in STO1 state
STO state (base shut-off): Between TOFB1 and TOFCOM is closed.
STO release state (in driving): Between TOFB1 and TOFCOM is opened.

DO-1

TOFB2

CN8-7

Monitor output signal in STO2 state
STO state (base shut-off): Between TOFB2 and TOFCOM is closed.
STO release state (in driving): Between TOFB2 and TOFCOM is opened.

DO-1

(2) Signals and STO state
The following table shows the TOFB and STO states when the power is on in normal state and STO1

and STO2 are on (closed) or off (opened).

Input signal State
<101 | sT0p | Between TOFB1 and TOFCOM Between TOFB2 and TOFCOM (ai:‘i’;f;;(;:gl‘:‘;i ;?SF;fo
(Monitoring STO1 state) (Monitoring STO2 state) e
amplifier)

Off Off On: STO state (base circuit shut-off) | On: STO state (base circuit shut-off) | On: STO state (base circuit shut-off)
Off On On: STO state (base circuit shut-off) | Off: STO release state Off: STO state (base circuit shut-off)
On Off | Off: STO release state On: STO state (base circuit shut-off) | Off: STO state (base circuit shut-off)
On On Off: STO release state Off: STO release state Off: STO release state

(3) Test pulse of STO input signal
Set the test pulse off time inputted from outside to 1 ms or less.

13.2.3 How to pull out the STO cable

The following shows how to pull out the STO cable from the CN8 connector of the servo amplifier.
While pressing knob 1) of the STO cable plug in the
direction of the arrow, pull out the plug 2).
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13.3 Connection example

POINT

@Turn off STO (STO1 and STO2) after the servo motor stops by the servo off
state or with forced stop deceleration by turning off EM2 (Forced stop 2).
Configure an external sequence that has the timings shown as below using an
external device such as the MR-J3-D05 safety logic unit.

ON
STO1 + STO2 OFF

|
ON |
EM2 OFF I

Servo motor
speed 0 r/min

@If STO is turned off during operation, the servo motor is in dynamic brake stop
(stop category 0), and [AL.63 STO timing error] will occur.

13.3.1 Connection example for CN8 connector

This servo amplifier is equipped with the connector (CN8) in accordance with the STO function. When this
connector is used with a certified external safety relay, power to the motor can be safely removed and
unexpected restart can be prevented. The safety relay used should meet the applicable safety standards
and have forcibly guided or mirror contacts for the purpose of error detection.

In addition, the MR-J3-D05 safety logic unit can be used instead of a safety relay for implementation of
various safety standards. Refer to app. 5 for details.

The following diagram is for source interface. For sink interface, refer to section 13.4.1.

Servo amplifier

Forced stop 2 CN3  Approx.

6.2 kO
\_{ P~ EM2 | 20 4:»—@—‘
!

f picom| 5
24V DC
picom| 10
CN8 Approx.
Note 2 i
STO C:)?( ) sto1]| 4 |3 CN8 |(Note 1)
- 6 |TOFB1
STO2 +_(Note 2) sto2]| 5 #
8 | Torcom

7 |TOFB2

!

I

I

|

stocom | 3

| &
|

|

[}
|
al 1
|

24VDC 9 SER
Ry
(Note 3) Open

Note 1. By using TOFB, whether the servo is in the STO state can be confirmed. For connection
examples, refer to section 13.3.2 and 13.3.3. The safety level depends on the setting
value of [Pr. PF18 STO diagnosis error detection time] and wh