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® Safety Instructions @

(Always read these instructions before using the equipment.)

Do not attempt to install, operate, maintain or inspect the converter unit, servo amplifier (drive unit) and servo
motor until you have read through this Instruction Manual, Installation guide, Servo motor Instruction Manual
(Vol.2) and appended documents carefully and can use the equipment correctly. Do not use the converter unit,
servo amplifier (drive unit) and servo motor 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".

ﬁ WARN | NG Indicates that incorrect handling may cause hazardous conditions,
resulting in death or severe injury.

é CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight injury to personnel or may cause physical

damage.

Note that the CAUTION level may lead to al 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'-isindicated by @ .

‘: Indicates what must be done.'For-example,-grounding is indicated by 9 .

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so

on are classified into "POINT".
After reading this installation guide, always keep it accessible to the operator.




1. To prevent electric shock, note the following

/N\ WARNING

* Before wiring or inspection, turn off the power and wait for 15 minutes or more (20 minutes or for drive
unit 30kW or more) until the charge lamp turns off. Then, confirm that the voltage between P(+) and
N(—) (L+ and L— for drive unit 30kW or more) is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo amplifier (converter unit),
whether the charge lamp is off or not.

= Connect the converter unit, servo amplifier (drive unit) and servo motor to ground.

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

- Do not attempt to wire the converter unit, servo amplifier (drive unit) and servo motor until they have been
installed. Otherwise, you may get an electric shock.

* Operate the switches with dry hand to prevent an electric shock.

- The cables should not be damaged, stressed, loaded, or pinched. Otherwise, you may get an electric
shock.

* During power-on or operation, do not open the front cover. You may get an electric shock.

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

* Except for wiring or periodic inspection, do not remove the front cover even if the power is off. The servo
amplifier (drive unit) is charged and you may get an electric shock.

2. To prevent fire, note the following

/\ CAUTION

- Install the converter unit, servo amplifier (drive unit), servo motor and regenerative resistor on
incombustible material. Installing'them directly. or-close to combustibles will lead to a fire.

* Always connect a magnetic contactor between the main circuit power supply and L1, L2, and L3 of the
converter unit, servo amplifier (drive unit), and configure the wiring to be able to shut down the power
supply on the side of the converter unit, servo amplifier (drive unit) power supply. If a magnetic contactor
is not connected, continuous flow of a large current may cause a fire when the converter unit, servo
amplifier (drive unit) malfunctions.

- When a regenerative resistor is used, use an alarm signal to switch main power off. Otherwise, a
regenerative transistor fault or the like may overheat the regenerative resistor, causing a fire.

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

* Always connect a no-fuse breaker to the power supply of the servo amplifier (converter unit).




3. To prevent injury, note the follow

/\ CAUTION

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

= Connect the terminals correctly to prevent a burst, damage, etc.

* Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands and parts (cables, etc.)
with the converter unit and servo amplifier (drive unit) heat sink, regenerative resistor, servo motor, etc.
since they may be hot while power is on or for some time after power-off. Their temperatures may be high
and you may get burnt or a parts may damaged.

- During operation, never touch the rotating parts of the servo motor. Doing so can cause injury.

4. Additional instructions

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

(1) Transportation and installation

/\ CAUTION

- Transport the products correctly according to their mass.

- Stacking in excess of the specified humber of products is not allowed.

* Do not carry the servo motor by the cables, shaft or-encoder.

* Do not hold the front cover to transport the converter unit and servo amplifier (drive unit). The converter
unit and servo amplifier (drive unit) may drop.

- Install the converter unit and servo amplifier (drive-unit) in a load-bearing place in accordance with the
Instruction Manual.

- Do not climb or stand on servo equipment. Do not'put heavy objects on equipment.

* The converter unit, servo amplifier (drive unit), and servo motor must be installed in the specified
direction.

- Leave specified clearances between the converter unit, servo amplifier (drive unit), and control enclosure
walls or other equipment.

* Do not install or operate the converter unit, servo amplifier (drive unit), and servo motor which has been
damaged or has any parts missing.

= Do not block the intake and exhaust areas of the converter unit, servo amplifier (drive unit) and servo
motor which has a cooling fan. Doing so may cause faults.

- Do not drop or strike converter unit, servo amplifier (drive unit), or servo motor. Isolate from all impact
loads.

* Securely attach the servo motor to the machine. If attach insecurely, the servo motor may come off during
operation.

= The servo motor with reduction gear must be installed in the specified direction to prevent oil leakage.

* Take safety measures, e.g. provide covers, to prevent accidental access to the rotating parts of the servo
motor during operation.

- Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. The encoder
may become faulty.

- Do not subject the servo motor shaft to more than the permissible load. Otherwise, the shaft may break.




/\ CAUTION

- When you keep or use it, please fulfill the following environmental conditions.

tem Environmental conditions
Converter unit * servo amplifier (drive unit) Servo motor
In [°C] | 0 to 55 (non-freezing) 0 to 40 (non-freezing)
Ambient operation | [°F] | 32 to 131 (non-freezing) 32 to 104 (non-freezing)
temperature In storage [°C] | —20to 65 (non-freezfng) —151t0 70 (non-frelezing)
[°F] | —4 to 149 (non-freezing) 5 to 158 (non-freezing)
Ambient In operation 90%RH or less (non-condensing) 80%RH or less (non-condensing)
humidity In 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. 1000m (3280 ft) above sea level
HF-MP series HF-KP series X, Y: 49 m/s?
HF-SP51+-81 HF-SP52 to 152
HF-SP524 to 1524 HC-RP Series X, Y: 24.5 m/s?
HC-UP72 - 152 HF-JP Series
HF-SP121-201 HF-SP202 - 352
HF-SP2024 - 3524 HC-UP202 to 502 X: 24.5mis" Y: 49 mis”
N [m/s?] 55Hz (directions of > >
Vibration HC-LP52 to 152 X:9.8 m/s” Y:24.5 m/s
X, Y and Z axes)
HC-LP202 to 302 X: 19.6 m/s” Y: 49 m/s?
HA-LP601 to 12K1 . ;HA-LP701M to 15K1M
HA-LP502 to 22K2. HA-LP6014 - 12K14 X: 11.7 m/s? Y: 29.4 m/s?
HA-LP701M4 - 15K1M4, - HA-LP11K24 to 22K24
HA-LP15K1 to 37K1 ~ HA-LP22K1M to 37K1M
HA-LP30K2 - 37K2 _ HA-LP15K14 to 37K14 X, Y: 9.8 m/s®
HA:LP22K1M4 10 50K1M4 HA-LP30K24 to 55K24

Note. Except the servo motor with reduction gear.

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

(2) Wiring

/\ CAUTION

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

= Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF-(H) option) between the
servo motor and servo amplifier (drive unit).

* Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier (drive unit) and servo
motor.
Not doing so may cause unexpected operation.

* Connect the servo motor power terminal (U, V, W) to the servo motor power input terminal (U, V, W)
directly. Do not let a magnetic contactor, etc. intervene.

Servo amplifier Servo amplifier
(drive unit) Servo motor (drive unit)

Servo motor

= Do not connect AC power directly to the servo motor. Otherwise, a fault may occur.




/\ CAUTION

= 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
(drive unit) (drive unit)

24VDC 24VDC
DOCOM — DOCOM —

N lA

%l N

a Control output IRA o Control output

signal signal
DICOM DICOM
For sink output interface For source output interface

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

(3) Test run adjustment

/\ CAUTION

- Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.
* The parameter settings must not be changed excessively. Operation will be insatiable.

(4) Usage

/\ CAUTION

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

= Any person who is involved in disassembly and repair should be fully competent to do the work.

* Before resetting an alarm, make sure that the run signal of the servo ampilifier (drive unit) is off to prevent
an accident. A sudden restart is made if an alarm is reset with the run signal on.

* Do not modify the equipment.

* Use a noise filter, etc. to minimize the influence of electromagnetic interference, which may be caused by
electronic equipment used near the converter unit and servo amplifier (drive unit).

= Burning or breaking a converter unit and servo amplifier (drive unit) may cause a toxic gas. Do not burn or
break a converter unit and servo amplifier (drive unit).

- Use the converter unit and servo amplifier (drive unit) 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

/\ CAUTION

* When it is assumed that a hazardous condition may take place at the occur due to a power failure or a

product fault, use a servo motor with an electromagnetic brake or an external brake mechanism for the
purpose of prevention.

* Configure an electromagnetic brake circuit so that it is activated also by an external emergency stop

switch.
Contacts must be opened by servo-on
(SON) OFF, trouble (ALM) and Contacts must be opened by an
electromagnetic brake interlock (MBR). emergency stop switch.
Servo motor
SON RA

O -
0 i

Electromagnetic brake

- When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.

- When power is restored after an instantaneous power failure, keep away from the machine because the
machine may be restarted suddenly.(design the machine so.that it is secured against hazard if restarted).

(6) Maintenance, inspection andiparts replacement

/N\ CAUTION

- With age, the electrolytic capacitor of the'converter unit and servo amplifier (drive unit) will deteriorate. To
prevent a secondary accident due to a fault, it is recommended to replace the electrolytic capacitor every
10 years when used in general environment. Please contact your local sales office.

(7) General instruction

= To illustrate details, the equipment in the diagrams of this Specifications and 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 converter unit, servo amplifier (drive unit), 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 converter unit, servo amplifier (drive unit)
and/or converter unit may fail when the EEP-ROM reaches the end of its useful life.

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

- Home position setting in the absolute position detection system

- Write to the EEP-ROM due to device changes

Precautions for Choosing the Products
Mitsubishi will not be held liable for damage caused by factors found not to be the cause of Mitsubishi;
machine damage or lost profits caused by faults in the Mitsubishi products; damage, secondary damage,
accident compensation caused by special factors unpredictable by Mitsubishi; damages to products other
than Mitsubishi products; and to other duties.

COMPLIANCE WITH THE EUROPEAN EC
DIRECTIVES

Refer to Appendix 9 for the compliance with EC Directives.

COMPLIANCE WITH UL/C-UL STANDARD

Refer to Appendix 10 for the compliance with UL/C-UL standard.

<<About the manuals>>

This Instruction Manual and the MELSERVO Servo Motor Instruction Manual (Vol.2) are required if you use
the General-Purpose AC servo MR-J3-A for the first time.

Relevant manuals

Manual name Manual No.
MELSERVO-J3 Series Instructions and Cautions for Safe Use of AC Servos IB(NA)0300077
(Enclosed in converter unit and servo amplifier (drive unit).)
MELSERVO Servo Motor Instruction Manual (Vol.2) SH(NA)030041
EMC Installation Guidelines IB(NA)67310

Details of MR-J3-CR55K(4) and MR-J3-DU30KA(4) to MR-J3-DUS5KA4 are described in chapter 13 of this
instruction manual.
For the products of 30kW or more, refer to chapter 15.

<<Wiring>>
Wires mentioned in this instruction manual are selected based on the ambient temperature of 40°C (104°F).
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

1.1 Summary

The Mitsubishi MELSERVO-J3 series general-purpose AC servo is based on the MELSERVO-J2-Super series
and has further higher performance and higher functions.

It has position control, speed control and torque control modes. Further, it can perform operation with the
control modes changed, e.g. position/speed control, speed/torque control and torque/position control. Hence, it
is applicable to a wide range of fields, not only precision positioning and smooth speed control of machine tools
and general industrial machines but also line control and tension control.

As this new series has the USB or RS-422 serial communication function, a MR Configurator installed personal
computer or the like can be used to perform parameter setting, test operation, status display monitoring, gain
adjustment, etc.

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

The MELSERVO-J3 series servo motor with an absolute position encoder which has the resolution of 262144
pulses/rev to ensure more accurate control as compared to the MELSERVO-J2-Super series. Simply adding a
battery to the servo amplifier makes up an absolute position detection system. This makes home position
return unnecessary at power-on or alarm occurrence by setting a home position once.

(1) Position control mode
An up to 1Mpps high-speed pulse train is used to control the-speed and direction of a motor and execute
precision positioning of 262144 pulses/rev resolution;
The position smoothing function provides a choice of two different modes appropriate for a machine, so a
smoother start/stop can be made in response to-a’sudden position command.
A torque limit is imposed on the servo amplifier by the clamp circuit to protect the power transistor in the
main circuit from overcurrent due to sudden acceleration/deceleration or overload. This torque limit value
can be changed to any value with ian-external @analog-input or the parameter.

(2) Speed control mode
An external analog speed command (0 to +10VDC) or parameter-driven internal speed command (max. 7
speeds) is used to control the speed and direction of a servo motor smoothly.
There are also the acceleration/deceleration time constant setting in response to speed command, the
servo lock function at a stop time, and automatic offset adjustment function in response to external analog
speed command.

(3) Torque control mode
An external analog torque command (0 to +8VDC) is used to control the torque output by the servo motor.
To prevent unexpected operation under no load, the speed limit function (external or internal setting) is also
available for application to tension control, etc.
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1.2 Function block diagram

The function block diagram of this servo is shown below.

(1) MR-J3-350A or less * MR-J3-200A4 or less

Power factor )
improving DC Regenerative
option

reactor

Servo amplifier p, P, Servo motor
I hls e G ECINYG L VLIPS G o n QP g
! Diode ! : |

stack  Relay | ! !
— U Y 1
L o ‘
Current I R\ :
At | |detector w !
— Regene- ‘W :
rative TR M : |
 CHARGE | |
¥ lamp R @\ @' :
” |
(Note 3) Cooling fan Dynamic I :
-~ I
fex) brake circuit | = ! B1 \
r 1 |
Control | I—RA O Electro-
circuit '24vDC | } magnetic,
power | O brake !
: supply ! B2 |
| L] [ , | ‘ | |
: Base Voltage || Overcurrent| | Current % |
! amplifier | |detection || protection | | detection (&) |
| l l | ' Encoder |
1 |
3 — | | |
| Virtual o
| ) encader }
I Pulse input | Model position Model speed I
: control control :
} Virtual }
! motor !
| |
| |
| |
| Model Model Model torque |
! position speed !
| |
l l
1 Actual position Actual speed Current |
I control control control I
| |
| |
| |
| |
| |
| I
| |
| I
| I
| [UsB | Rs-422 [ DA | | MR ISBAT
pd
l lﬂo ,
| Optional battery
temeooemo---[ N1 Fom - | CN5 | ----] CN3 |-{ CN6 |-~ (for absolute position
detection system)
D 1/O control
Analog - Servo on Personal
(2 channels) | | gf;tma"d pulse train input computer Controller | | Analog monitor
- Failure, etc. | usB [Rs-422 (2 channels)

Note 1. The built-in regenerative resistor is not provided for the MR-J3-10A(1).
2. For 1-phase 200 to 230VAC, connect the power supply to L1, L2 and leave Ls open.

There is no Ls for 1-phase 100 to 120VAC power supply. For the specification of power supply, refer to section 1.3.

3. Servo amplifiers MR-J3-70A or greater have a cooling fan.

1-2



1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-350A4 * MR-J3-500A(4) * MR-J3-700A(4)

Power factor .
improving DC  Regenerative
reactor option

Servo amplifier p; ! P, =] C oN Servo motor
e ghle s G 2t Y O i
' Diode ! | }
I I

stack  Relay i ! !
—— S u 'u !
Ly : |
Current v :
At || detector Ay !
-1 Regene- W !
rative TR 1 ; |
CHARGE
; lamp N ( [ @ : @ | :
v 7
Cooling fan Dynamic | 3
@ brake circuit L= 81 |
| |
Control | I—RA O Electro- 1
circuit 'loavpc 1 ® magnetic,
power | O brake !
O supply I B2 |
] ]
| L] [ , | | | :
| Base Voltage | | Overcurrent| | Current % |
! amplifier | |detection| | protection | | detection O |
| l J, ! | Encoder |
! L ! l l
| | | |
I Virtual I
| ) encoder |
I Pulse input | Model position | Model speed |
: control "l ~control :
| Virtual |
! motor !
I I
I I
I I
| Model Model Model torque |
! position speed !
I I
I I
: Actual position | Actual speed Current !
I control " control control I
I ¥ I
I I
I I
I I
I ]
| | T |
I ]
] I
| [UsB | Rs-422] [ DA | | MR I3BAT
zZ
: | | | 5—
I Optional battery
temmoemo---[ONT feme e | CN5 |-~~~ CN3 |-{ CN6 |-~ (for absolute position
detection system)
Av4
D 1/O control
Analog - Servo on Personal
(2 channels) gtoarrr]‘tmand pulse train input computer Controller Analog monitor
- Failure, etc. uUSB RS-422 (2 channels)

Note. For the specification of power supply, refer to section 1.3.
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(3) MR-J3-11KA(4) to 22KA(4)

Power factor

improving DC Regenerative (Note 2)
reactor ~ option External
"""" dynamic brake
(option)
Servo amplifier P4 C N Servo motor

. Diode .
3 stack Thyristor

N o Y
lﬁ ] B
Current
+ | |detector

CHARGE _,JRegene- —
lagp rative TR
@7
. >
Cooling fan
() @ [ |
9 ' TLRA 1B
T Control 'HF=-0—_Electro-
23 circuit | | 1|24vDC magnetic,
power ! brake
T i supply : : B2 :
| I l l
| A 4 A 4 |
} Base Voltage | | Overcurrent| | Current P !
I amplifier | |detection| | protection | |detection o |
| T T ! I Encoder !
| | | |
: | | |
| : .
| Virtual !
} ) encoder !
| Pulse input | model position. Model speed :
| controt control !
| Virtual !
! motor i
| |
! |
} Model Model Model torque !
! position speed !
w I
l I
: Actual position _| Actual speed Current :
| control "l control control |
| i T :
! |
! |
! |
I I
| !
I I
|
| DIA ;r MR-J3BAT
‘
| O -
| Optional battery
———————————— - -1 CN6 |---" (for absolute position
detection system)

D 1/O control
. Servo on Personal
AnaIOQ = Command pulse train input CompUter Controller Anal it
(2 channels) . Start nalog monitor
- (2 channels)
- Failure, etc.

Note 1. For the specification of power supply, refer to section 1.3.
2. 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 emergency stop and such conditions. Ensure the safety in the entire system.



1. FUNCTIONS AND CONFIGURATION

1.3 Servo amplifier standard specifications

(1)

200V class, 100V class

Servo amplifier
MR-J3-0| 10A | 20A | 40A | 60A [ 70A | 100A|200A [350A|500A|700A [11KA|15KA|22KA[10A1|20A1|40A1
Item
& | Rated voltage 3-phase 170VAC
3 | Rated current [A]] 11 [15[28[32]58]6.0]11.0[17.0]28.0[37.0[68.0[87.0[126.0] 1.1 ] 1.5 ] 2.8
z 3-phase or 1-phase 200 to T-phase 100 to
2 |Voltage, frequency 3-phase 200 to 230VAC, 50/60Hz 120VAC,
= 230VAC, 50/60Hz
@ 50/60Hz
% Rated current [A]| 09| 15| 26 (“é"e;) 3.8 | 5.0 [10.5|16.0|21.7]|28.9|46.0|64.0/95.0| 3.0 | 50 | 9.0
s .
P - . 3-phase or 1-phase 1-phase 85 to
a Permissible voltage fluctuation 170 to 253VAC 3-phase 170 to 253VAC 132VAC
‘G [Permissible frequency fluctuation Within =5%
-% Power supply capacity Refer to section 11.2
2 [Inrush current Refer to section 11.5
1-phase 100 to
Voltage, frequency 1-phase 200 to 230VAC, 50/60Hz 120VAC,
50/60Hz
Rated current [A] 0.2 [ 0.3 0.4
- Permissible voltage 1-phase 85 to
Cgvcgslsﬁlrc?lt fluctuation 1-phase 170 to 253VAC 132VAC
P PRl Permisgible frequency Within £5%
fluctuation -
Power
consumption W] 30 45 30
Inrush current Refer to section 11.5
Interface power |[Voltage 24VDC£10%
supply Power supply capacity (Note 1)-0.3A
Control System Sine-wave PWM control, current control system
. Y External option .
Dynamic brake Built-in (Note 4) Built-in

Protective functions

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

3 |Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
5 g Command pulse multiplying factor Electronic gear A;1.10.1048576, B:1 to 1048576, 1/10 < A/B < 2000
g 5 |In-position range setting 0 to 10000 pulse (command pulse unit)
& £ [Error excessive =+ 3 revolutions
8 Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
_ Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
£ |Analog speed command input 0 to =10VDC / Rated speed
6o +0.01% or less (load fluctuation 0 to 100%)
o3 Speed fluctuati i 0% (power fluctuation ==10%)
8 g [opeediuctuation ratio +0.2% or less (ambient temperature 25+10°C (59 to 95°F))
& when using analog speed command
Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
Torque [Analog torque command input 0 to =8VDC / Maximum torque (input impedance 10 to 12kQ)
ﬁ?gé':l Speed limit Set by parameter setting or external analog input (0 to =10VDC/Rated speed)

Compliance to standards

CE (LVD: IEC/EN 50178, EMC: IEC/EN 61800-3)
UL (UL 508C)

Natural-cooling, open Natural-cooling,

Structure . Force-cooling, open (IP rating: IPO0 open
(IP rating: IP00) g, open ( 9 ) (P ratirF:g: IP00)
» . [°C] (Note 2) 0 to 55 (non-freezing)
S |Ambient In operation [°F] (Note 2) 32 to 131 (non-freezing)
§ temperature In storage [°C] —20 to 65 (non-freezing)
8 [°F] —4 to 149 (non-freezing)
% ﬁ\lTn?ilgirt])tl :2 gt?) i:g;on 90%RH or less (non-condensing)
g Ambient Indoors (no direct sunlight),
o Free from corrosive gas, flammable gas, oil mist, dust and dirt
Z [Altitude Max. 1000m above sea level
W |Vibration 5.9m/s” or less at 10 to 55Hz (directions of X, Y and Z axes)
Mass [kgll 08108 |10(10[14|14[21]|23|46[62| 18|18 |19 [08]08 |10
[Ib]] 1.76 1.76]2.21[2.21[3.09]3.09 |4.63[5.0710.1]13.7 [ 39.7 | 39.7[41.9[1.76 | 1.76 | 2.21
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1. FUNCTIONS AND CONFIGURATION

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

I/O points.

2. When closely mounting the servo amplifier of 3.5kW or less, operate them at the ambient temperatures of 0 to 45°C or at 75%

or smaller effective load ratio.

3. When a UL/C-UL-compliant servo motor is used in combination, the value is 2.9A.
4. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does
not stop immediately but coasts at an emergency stop and such conditions. Ensure the safety in the entire system.

(2) 400V class
Servo amplifier
MR-J3-0| 60A4 100A4 200A4 350A4 500A4 700A4 11KA4 15KA4 | 22KA4
Item
2 |Rated voltage 3-phase 323VAC
3 [Rated current [A] 1.5 28 | 54 | 86 | 140 | 170 [ 320 | 41.0 [ 63.0
g Voltage, frequency 3-phase 380 to 480VAC, 50/60Hz
8 |Rated current [A] 1.4 25 | 51 [ 79 | 108 | 144 | 231 | 318 [ 476
b= —§ Permissible voltage fluctuation 3-phase 323 to 528VAC
% 2 |Permissible frequency fluctuation Within +=5%%
£ Power supply capacity Refer to section 11.2
= |Inrush current Refer to section 11.5
Voltage, frequency 1-phase 380 to 480VAC, 50/60Hz
Rated current [A] 0.1 [ 0.2
permissible voltage 1-phase 323 to 528VAC
Control circuit Permissible frequency
power supply fluctuation Within £5%%
Power
consumption [W] 30 45
Inrush current Refer to section 11.5
Interface power |Voltage 24VDC+10%%
supply Power supply capacity (Note 1) 0.3A

Control System

Sine-wave, PWM: control; current control system

Dynamic brake

Built-in

| External option (Note 2)

Protective functions

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

protection
e [Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
§ » [Command pulse multiplying factor Electronic gear A:1 to 1048576, B:1 to 1048576, 1/10 < A/B <2000
5 'é In-position range setting 0 to 210000 pulse (command pulse unit)
=~ |Error excessive =+3 revolutions
& [Torque limit Setiby\parameter setting orexternal analog input (0 to +10VDC/maximum torque)
_ |Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
£ |Analog speed command input 0 to =£10VDC / Rated speed
§ g iO.O1°OA: or less (Ioﬂad fluctuation18 to 100%)
o) . . % (power fluctuation £10%
19:3 £ |Speed fluctuation ratio +0.2% orless (amgiJent temperature 25110?’C (59 to 95°F))
& when using analog speed command
Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
Torque |Analog torque command input 0 to =£8VDC / Maximum torque (input impedance 10 to 12kQ)
(;r?gé;ol Speed limit Set by parameter setting or external analog input (0 to =10VDC/Rated speed)

Compliance to standards

CE (LVD: I[EC/EN 50178, EMC: IEC/EN 61800-3)
UL (UL 508C)

Natural-cooling,

Structure open Force-cooling, open (IP rating: IP00)
(IP rating: IP00)

@ : [°C] 0 to 55 (non-freezing)

_5 Ambient In operation [°F] 32 to 131 (non-freezing)

S |temperature [°C] —20 to 65 (non-freezing)

§ Instorage oy —4 to 149 (non-freezing)

s Ambient In operation o g .

€ |humidity In storage 90%RH or less (non-condensing)

£ . Indoors (no direct sunlight),

_é Ambient Free from corrosive gas, flammable gas, oil mist, dust and dirt

Z |Altitude Max. 1000m above sea level

W [Vibration 5.9m/s” or less at 10 to 55Hz (directions of X, Y and Z axes)
Mass [kg] 1.7 1.7 21 4.6 4.6 6.2 18 18 19

[Ib]] 3.75 3.75 4.63 10.1 10.1 13.7 39.7 39.7 41.9

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

1/O points.

2. 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 emergency stop and such conditions. Ensure the safety in the entire system.
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1. FUNCTIONS AND CONFIGURATION

1.4 Function list

The following table lists the functions of this servo. For details of the functions, refer to the reference field.

MR-J2-Super series servo amplifier.

. - Note
Function Description Con(trol m)o de Reference
Section 3.2.1
Position control mode This servo is used as position control servo. P Section 3.6.1
Section 4.2
Section 3.2.2
Speed control mode This servo is used as speed control servo. S Section 3.6.2
Section 4.3
Section 3.2.3
Torque control mode This servo is used as torque control servo. T Section 3.6.3
Section 4.4
Position/speed control Using input device, control can be switched between position P/S Section 3.6.4
change mode control and speed control.
Speed/torque control change | Using input device, control can be switched between speed ST Section 3.6.5
mode control and torque control.
Torque/position control Using input dev'lc.:e, control can be switched between torque P Section 3.6.6
change mode control and position control.
High-resolution encoder High-resolution encoder of 262144 pulses/rev is used as a P.s T
servo motor encoder.
Absolute position detection Merely setting a home position once makes home position P Chapter 14
system return unnecessary at every power-on.
Gain changing function You can switch. between. gains during rotgtion ar]d gains d.uring P.S Section 8.6
stop or use lan input device to change gains during operation.
Advanced vibration This function suppresses vibration at the arm end or residual )
. I P Section 8.4
suppression control vibration.
Adaptive filter I Servo am.plifier detects .mechanical resonance ang set?% filte.r P.S.T Section 8.2
characteristics automatically torsuppress mechanical vibration:
Low-pass filter Suppresses high-l.‘relquency resonance which occurs as servo P.S.T Section 8.5
system response islincreased.
Analyzes the frequency characteristic of the mechanical
Machine analyzer function syste.m by sim;?Iy connecting a.[.)ersonal computer installed MR P
Configurator with a servo amplifier.
MR Configurator is necessary for this function.
Can simulate machine motions on a personal computer screen
Machine simulation on the basis of the machine analyzer results. P
MR Configurator is necessary for this function.
Personal computer changes gains automatically and searches
Gain search function for overshoot-free gains in a short time. P
MR Configurator is necessary for this function.
This function provides better disturbance response in case of
Robust disturbance low response level due to high load inertia moment ratio for the PST
compensation roll send axes. T
MR Configurator is necessary for this function.
Advanced Gain search automatically searches for the optimum
parameter for settle time to be short.
Advanced Gain search The gain can be adjusted by setting sequentially in accordance P
with wizard screens.
MR Configurator is necessary for this function.
Slight vibration suppression Suppresses vibration of £1 pulse produced at a servo motor p Parameters
control stop. No.PB24
. . Parameters
Electronic gear Input pulses can be multiplied by 1/50 to 50. P No.PA0B, PAO7
Automatically adjusts the gain to optimum value if load applied
Auto tuning to the servo motor shaft varies. Higher in performance than P, S Chapter 7




1. FUNCTIONS AND CONFIGURATION

. - (Note)
Function Description Reference
Control mode
Position smoothing Speed can be increased smoothly in response to input pulse. P Parameter No.PB03
S-pattern acceleration/
P o Speed can be increased and decreased smoothly. S, T Parameter No.PC03
deceleration time constant
Used when the built-in regenerative resistor of the servo
Regenerative option amplifier does not have sufficient regenerative capability for P,S, T Section 12.2
the regenerative power generated.
Used when the regenerative option cannot provide enough
Brake unit regenerative power. P,S, T Section 12.3
Can be used with the MR-J3-500A = MR-J3-700A.
Used when the regenerative option cannot provide enough
Return converter regenerative power. P,S, T Section 12.4
Can be used with the MR-J3-500A = MR-J3-700A.
Alarm history clear Alarm history is cleared. P,S, T Parameter No.PC18
) If the input power supply voltage had reduced to cause an
Restart after instantaneous
) alarm but has returned to normal, the servo motor can be S Parameter No.PC22
power failure _— .
restarted by merely switching on the start signal.
. Command pulse train form can be selected from among three .
Command pulse selection . P Section 5.1.12
different types.
. . Forward rotation start, reverse rotation start, servo-on (SON) Parameters
Input signal selection . . . L
. . and other input device can be assigned to certain pins of the P,S, T No.PDO03 to PDO08,
(Device settings)
CN1 connectors: PD10 to PD12
) ) Trouble (ALM), dynamic brake interlock (MBR) and other Parameters
Output signal selection ] - T~ 1]
. ] output deviceican be assigned to certain pins of the CN1 P,S, T No.PD13 to PD16,
(Device settings)
connectors. PD18
Section 3.6.1 (5
Torque limit Servo motor torque can be limited to any value. P,S ) ®)
Section 5.1.11
Section 3.6.3 (3)
Speed limit Servo motorspeed can be limited-to any value. T Parameter
No.PCO05 to PC11
Status display Servo status is\shown\.on the 5:digit,7-segment LED display P,S, T Section 6.3
) ) ON/OFF statuses of external I/O signals are shown on the )
External 1/0 signal display ] P,S, T Section 6.7
display.
Output signal can be forced on/off independently of the servo
Output signal (DO) put sig P y )
status. P,S, T Section 6.8
forced output ) . . -
Use this function for output signal wiring check, etc.
Voltage is automatically offset to stop the servo motor if it does
Automatic VC offset not come to a stop at the analog speed command (VC) or S, T Section 6.4
analog speed limit (VLA) of OV.
JOG operation, positioning operation, motor-less operation,
. DO forced output and program operation. )
Test operation mode . . o P,S, T Section 6.9
However, MR Configurator is necessary for positioning
operation and program operation.
Analog monitor output Servo status is output in terms of voltage in real time. P,S, T Parameter No.PC14
Using a personal computer, parameter setting, test operation, .
MR Configurator 9 .p P P 9 P P,S, T Section 12.8
status display, etc. can be performed.
If an alarm has occurred, the corresponding alarm number is )
Alarm code output ) ) P,S, T Section 9.1
output in 3-bit code.
The DI/DO signals, analog monitor input I/F, analog monitor
output, command pulse I/F and encoder pulse output are
Amplifier diagnosis function P P P P P,S, T Section 12.8 (2)(C)

checked. The diagnosis cable (MR-J3ACHECK) and MR
Configurator are necessary for this function.

Note. P: Position control mode, S: Speed control mode, T: Torque control mode
P/S: Position/speed control change mode, S/T: Speed/torque control change mode, T/P: Torque/position control change mode
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1. FUNCTIONS AND CONFIGU

1.5 Model code definition

(1) Rating plate

RATION

MITSUBISHI AC SERVO

MODE MR-J3-10A
POWER : 100W
INPUT  : 0.9A 3PH+1PH200-230V 50Hz

3PH+1PH200-230V_60Hz

1.3A 1PH 230V 50/60Hz

OUTPUT :

170V 0-360Hz 1.1A

SERIAL

: A34230001
A MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

,7 Model
C;)paecity
«—

<«— Applicable power supply

<+— Rated output current

<—I— Serial number

o9noonong

The year and month of
manufacture (Note)

Note. Production year and month of the servo amplifier are indicated in a serial number on the rating
plate. The year and month of manufacture are indicated by the last one digit of the year and 1
to 9, X(10), Y(11), Z(12).
For September 2009, the Serial No. is like, "SERIAL 0990000 O000".

(2) Model

MR—J 3-0AOO0

—L Special specification
Series i i
Symbol Special specification E;Lﬂzgzgaggi{:%s;?é
Servo amplifiers of 11k to
: 22kW (Except the ones that :
PX support the HF-JP series Not available
servoimotors)
Rated output _ HF-JP series :
Rated outout LR Servo amplifiers dedicated Equipped
Symbol W P to the 11kW and 15kW )
[kW] LW [ servo motors Not available
10 0:1 HF-JP series
20 0.2 Servo amplifiers for the Built-in
40 04 -U100 | 0.5k to 5kW servo motors regenerative
. that support the 400% resistor
60 0.6 maximum torque setting
70 0.75
100 1 Power supply
200 2 Symbol Power supply
350 3.5 None | 3-phase or 1-phase 200
700 7 (Note 2)| 1_phase 100 to 120VAC
11K 11
15K 15 (Note 3)] 3-phase 380 to 480VAC
22K 22 -
Note 1. 1-phase 200 to 230VAC is supported by
750W or less.
General purpose interfface —— 2. 1-phase 100 to 120VAC is supported by
400W or less.

3. 3-phase 380 to 480VAC is supported by
600W and 1kW or more.



1. FUNCTIONS AND CONFIGURATION

1.6 Combination with servo motor

The following table lists combinations of servo amplifiers and servo motors. The same combinations apply to
the models with an electromagnetic brake and the models with a reduction gear.

Servo motors
Servo amplifier HF-SPO
HF-MPO HF-KPO - - HC-RPO HC-UPO HC-LPO
1000r/min 2000r/min
MR-J3-10A (1) 053 - 13 053 - 13
MR-J3-20A (1) 23 23
MR-J3-40A (1) 43 43
MR-J3-60A 51 52 52
MR-J3-70A 73 73 72
MR-J3-100A 81 102 102
MR-J3-200A 121 - 201 152 - 202 103 - 153 152 152
MR-J3-350A 301 352 203 202 202
MR-J3-500A 421 502 353 - 503 352 * 502 302
MR-J3-700A 702
MR-J3-11KA
MR-J3-15KA
MR-J3-22KA
Servo motors
Servo amplifier HA:LP HF-JRO
1000r/min 1500r/min 2000r/min 1500r/min 3000r/min
MR-J3-60A 53
MR-J3-70A 73
MR-J3-100A 103
MR-J3-200A 153 - 203
MR-J3-350A 353
MR-J3-500A 502 503
MR-J3-700A 601 701M 702
MR-J3-11KA 801 - 12K1 11K1M 11K2 11K1M (Note)
MR-J3-15KA 15K1 15K1M 15K2 15K1M (Note)
MR-J3-22KA 20K1 - 25K1 22K1M 22K2
Servo motors
Servo amplifier HA-LPO HF-JPO
HF-SPO
1000r/min 1500r/min 2000r/min 1500r/min 3000r/min
MR-J3-60A4 524 534
MR-J3-100A4 1024 734 - 1034
MR-J3-200A4 1524 - 2024 1534 - 2034
MR-J3-350A4 3524 3534
MR-J3-500A4 5024 5034
MR-J3-700A4 7024 6014 701M4
MR-J3-11KA4 8014 - 12K14 11K1M4 11K24 11K1M4 (Note)
MR-J3-15KA4 15K14 15K1M4 15K24 15K1M4 (Note)
MR-J3-22KA4 20K14 22K1M4 22K24

Note. The servo amplifiers, which support these servo motors, have "-LR" at the end of their model names.
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1. FUNCTIONS AND CONFIGURATION

Servo amplifiers supporting the | Servo motor Servo amplifiers supporting the | Servo motor
400% maximum torque setting HF-JPO 400% maximum torque setting HF-JPO
MR-J3-100A-U100 53 MR-J3-100A4-U110 534
MR-J3-200A-U101 73 MR-J3-200A4-U111 734
MR-J3-200A-U102 103 MR-J3-200A4-U112 1034
MR-J3-350A-U103 153 MR-J3-350A4-U113 1534
MR-J3-350A-U104 203 MR-J3-350A4-U114 2034
MR-J3-500A-U105 353 MR-J3-500A4-U115 3534
MR-J3-700A-U106 503 MR-J3-700A4-U116 5034
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1. FUNCTIONS AND CONFIGURATION

1.7 Structure
1.7.1 Parts identification

(1) MR-J3-100A or less

Fixed part
(2 places)

N Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
I—Used to set data. Chapter 6
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the lanalog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
gontrol tci{:]cuit cotnnlec_tor _(tCNP2) v . Section 3.1
onnect the control circuit power supply/regenerative Section 3.3
option.
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data Sggotr; :?49
backup. p
Battery holder ;
Contains the battery for absolute position data backup. Section 14.3
Rating plate
Section 1.5
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-60A4 * MR-J3-100A4

Fixed part
(3 places)

N Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
—] Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
|—Used to set data. Chapter 6
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) Section 12.8
Connect the personal computer. : :
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422,communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
Control-circuit-connector (CNP2) .
Connect the control circuit power supply/regenerative Section 3.1
. P pplyireg Section 3.3
option.
+—— /O signal connector (CN1) Section 3.2
Used to connect digital I/0 signals. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data Sé:hc tlotn 1?4'19
backup. apter
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Battery holder .
Contains the battery for absolute position data backup. Section 14.3
Rating plate Section 1.5
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
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(3) MR-J3-200A(4)

—————1 Operation section

Cooling fan

Fixed part
(3 places)

Name/Application e%?;?\leti?)n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN  SET
I—Used to set data. Chapter 6
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) )
Connect the personal computer. Section 12.8
Analog monitor connector; (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
1/0 signal-connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
gg:::l:tc itheu irt;gr?trr]glec(;;itr?:[ﬂ(tc ’\cl)l\jvze)r supply/regenerative Section 3.1
: P pplylreg Section 3.3
option.
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data Sgﬁgoﬂa: $49
backup. p
Battery holder .
Contains the battery for absolute position data backup. Section 14.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate Section 1.5

Note. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo amplifier have been changed from April 2008
production. Model name of the servo amplifier before March 2008 is changed to MR-J3-200A-RT. For MR-J3-200A-RT, refer to

appendix 5.
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(4) MR-J3-350A

="y

AN
AR RREIRRRI

AT=E\NAY

R

Cooling fan

Fixed part
(3 places)

N Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
/O signal-connector (CN1) Section 3.2
Used to connect digital 1/0 signals. Section 3.4
Servo motor power:connector(CNP3) Section 3.1
Connect the servo motor. Section 3.3
Control circuit connector (CNP2) Section 3.1
Connect the control circuit power supply/regenerative S:&:gg 3'3
option: ’
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data Chapter 14
backup.
Battery holder )
Contains the battery for absolute position data backup. Section 14.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate
gp Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-350A4 - MR-J3-500A(4)

POINT

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

Cooling fan

N
J

Fixed part
(4 place)

Name/Application e)gy?;?::%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Battery;holder, .
Contains the battery for absolute position data backup. Section 14.3
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data Section 12.9
Chapter 14
backup.
Control circuit terminal block (TE2) Section 3.1
Used to connect the control circuit power supply. Section 3.3
Power factor improving DC reactor terminal block (TE3) Section 3.1
Used to connect the power factor improving DC reactor. Section 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Main circuit terminal block (TE1) Section 3.1
Used to connect the input power supply and servo motor. | Section 3.3
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate
9p Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-700A(4)

POINT

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

Cooling fan

Name/Application e)%?;?ﬁ%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
USB communication connector (CN5) .
Connect the personal computer. Section 12.8
Analog monitor connector[(CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
1/0 signal connector (CN1) Section 3.2
Used‘to connect digital I/O signals. Section 3.4
Battery holder Section 14.3
Contains the battery for absolute position data backup. ection 14.
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data ection 1.
Chapter 14
backup.
Power factor improving DC reactor terminal block (TE3) Section 3.1
Used to connect the power factor improving DC reactor. | Section 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Control circuit terminal block (TE2) Section 3.1
Used to connect the control circuit power supply. Section 3.3
Main circuit terminal block (TE1) Section 3.1
Used to connect the input power supply and servo motor. Section 3.3
Protective earth (PE) terminal (©) Section 3.1
Ground terminal. Section 3.3
Rating plate
gp Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(7) MR-J3-11KA(4) to MR-J3-22KA(4)

POINT

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

Fixed part
(4 place)

_— Detailed
Name/Application explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
mode.
Used to change the
mode.
USB communication connector (CN5) Section 12.8
Connect the personal computer. ’
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.8
Connect the personal computer. Chapter 13
I/0 signal connector (CN1) Section 3.2
Usedto connect digital I/0O signals. Section 3.4
Battery holder Section 14.3
Contains the battery for absolute position data backup. ection 14.
Encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.9
Used to connect the battery for absolute position data Chapter 14
backup.
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Rating plate Section 1.5
Main circuit, control circuit and protective earth (PE)®
terminal block Section 3.1
Used to connect the input power supply, servo motor, Section 3.3

regenerative option and ground.
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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 longer until the charge lamp turns off. Then, confirm that the voltage
AWARNING between P(+) and N(—) is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

(1) For MR-J3-350A4 - MR-J3-500A(4) - MR-J3-700A(4)

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

Reinstallation of the front cover

upporting at point A).

etting tabs into the 2) Pull up the cover, s

r (2 places).

1) Insert the front cover s

sockets of servo amplifie

3) Push the setting tabs until they click.

20



1. FUNCTIONS AND CONFIGURATION

(2) For MR-J3-11KA(4) to MR-J3-22KA(4)

Removal of the front cover

1) Press the removing knob on the lower side of the | 3) Pull it'to remove the front cover.
front cover ( A) and B) ) and release the

installation hook.

2) Press the removing knob of C) and release the
installation hook.

Reinstallation of the front cover
(Note 1)

(Note 2) &

\% Installation hook

1) Fit the front cover installation hooks on the sockets 2) Push the front cover until your hear the clicking
of body cover ( A) to B) ) to reinstall it. noise of the installation hook.

Note 1. The cooling fan cover can be locked with enclosed screws (M4 X 40).
2. By drilling approximately $4 of a hole on the front cover, the front cover can be locked on the body with an enclosed screw (M4
X 14).
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1. FUNCTIONS AND CONFIGURATION

1.8 Configuration including auxiliary equipment

POINT

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

(1) MR-J3-100A or less
(a) For 3-phase or 1-phase 200 to 230VAC

RST
(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

P—

Analog monitor
Magnetic ?

contactor
(MC)

I

Servo amplifier

CN5

Line noise filter
(FR-BSF01) ¢z

Junction terminal block

(Note 2)
Power factor P4
improving DC |
reactor P>
(FR-BEL)

Battery
MR-J3BAT

D)
AN\

Servo motor

AW ASSNVEN
VTA
i

// 74\
Y

O
Regenerative
option Lis

L21

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
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 P1 and P-.
3. A 1-phase 200 to 230VAC power supply may be used with the servo amplifier of MR-J3-70A or less.

For 1-phase 200 to 230VAC, connect the power supply to L * L, and leave L3 open. Refer to section 1.3 for the power supply
specification.
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1. FUNCTIONS AND CONFIGURATION

(b) For 1-phase 100 to 120VAC

(Note 3)
Power supply

No-fuse breaker

(NFB) or fuse

Magnet

(MC)

reactor
(FR-BAL)

(FR-BSFO01)

contactor

Power factor
improving AC

Line noise filter

R S

ic

CN6  — .
Analog monitor
Servo amplifier L— 9
i
r--r—-—-—---=--=---=--=--=-=-=-=-- A
! Personal !
| computer |
CN5 i MR Configurator - 3
| |
| @ |
| CN3 |
I |
p=
)
% g et
|
7
///I ° Junction terminal block

c
<
N

e\ =

O\ N

RNN/AN

I § § ' Battery
|3 é I MR-J3BAT
RIS
<l *‘Ii Servo motor
S Ig =
P]]C
e
Regenerative
option "
J
L21

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.

2. The power factor improving DC reactor cannot be used.

3. Refer to section 1.3 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-60A4 * MR-J3-100A4
RST

(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

CN6  — .
Analog monitor
Servo amplifier L— 9

Magnetic
contactor
(MC)

Personal
MR Configurator omputer

[

(Note 2) o

|
Z ]
=1 CN5 :
ju |
(s I

o CN3 |

CN1

Line noise filter
(FR-BSF01)

(Note 2)
Power factor
improving DC |
reactor

(FR-BEL-H) ‘\

Junction terminal block

P4 |

P2 ‘ ) //
‘ L (Note 1)

| Battery

B MR-J3BAT

Servo motor

P+]|]C
(e]¢]
Regenerative
option
L+ L1
L21 =

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
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 P1 and Pa.
3. Refer to section 1.3 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-200A(4)

(Note 3) RST
Power supply

No-fuse breaker
(NFB) or fuse

Magnetic \: ‘/

contactor
(MC)
]
i (Note 2)
Line noise filter
(FR-BSF01) Servo amplifier
(Note 2) "1
Power factor k q
improving DC / |
reactor '; — t:" |
(FR-BEL-(H)) d n — 1
T i
P1 M/ | |
| Il il
P2 | Regenerative P+ O¢ J
‘option C O+‘ 4
A L11 ‘ —
| Ll
L22 1| [l
G ‘

— (Note 1)

CN6  — .
Analog monitor
L—— Analog
Personal
MR Configurator ~ computer

Junction terminal block

Battery
MR-J3BAT

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
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 P1 and Pa.

3. Refer to section 1.3 for the power supply specification.
4. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo amplifier have been changed from April 2008
production. Model name of the servo amplifier before March 2008 is changed to MR-J3-200A-RT. For MR-J3-200A-RT, refer to

appendix 5.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-350A

(Note 3)
Power supply

No-fuse breaker
(NFB) or fuse

r_/

Magnetic
contactor
(MC)

Line noise filter
(FR-BLF)

Servo amplifier

CN1

CN6  — .
Analog monitor
| |—— Analcg
r--—--—-—-----~—-—~-—- - - - - - - - - -7 A
. Personal
computer
MR Configurator r
CN5

L1
L2 e |
C L3 e |
P4 W/ l
| I |
P2 \\
(Note 2)
Power factor ¢ |
improving DC (1l
reactor .
(FR-BEL) Regenerative | P, ‘
| L1 ) option cO
t] ’U\l ‘{
L21

" (Note 1)
Battery
MR-J3BAT

Servo motor

Junction terminal block

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
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 P1 and Pa.
3. Refer to section 1.3 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-350A4 - MR-J3-500A(4)

RST
(Note 3) N

Power supply

BRI
No-fuse breaker ’%
NFB) or fuse .ZH
( — CN6

[T—— -
\ Servo amplifier Analog monitor

N E [: o 5
- ! Personal !
! computer |
i \" ¥ ‘ I MR Configurator —— !
Magnetic y N5 | .
contactor A D) !
" (O |
CN3 | !
! |

I (Note 1) - T
[ A Battery | Lo J
Line noise filter (Note 2) MR-J3BAT =

(FR-BLF)

Junction terminal block

| 5
CN1 |
‘ |
[e]

L11|L21

Ls
~ (Note 2)
L L2 Power factor
L1 improving DC
reactor

(FR-BEL-(H))

Regenerative
option

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
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 P1 and Pa.
3. Refer to section 1.3 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-700A(4)

(Note 3) RST
Power supply
EL |
No-fuse breaker .ZH
(NFB) or fuse E—
Magnetic J
contactor
(MC)
Line noise filter 1
(FR-BLF) e 1 1

reactor

(Note 2)

(Note 2)
Power factor

CN6

Servo amplifier

improving DC

(FR-BEL-(H))

CN5

I_'_
 —

Personal
computer

CN3

CN1

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.

Regenerative
option

Analog monitor

Junction terminal block

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 P1 and P-.

3. Refer to section 1.3 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(7) MR-J3-11KA(4) to MR-J3-22KA(4)

(Note 3) RST
Power supply
ELE|
No-fuse breaker .ZH
(NFB) or fuse ~ [——1
( CN6 [+——
Analog monitor
Nj— [—
o Personal
computer

Magnetic
contactor
(MC)

Line noise fiIterlr )
(FR-BLF) -

(Note 2)
Power factor
improving DC
reactor
(FR-BEL-(H))

Regenerative
option

Servo motor

Note 1. The battery (option) is used for the absolute position detection system in the position control mode.
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 P1 and P.
3. Refer to section 1.3 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

MEMO
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2. INSTALLATION

2. INSTALLATION

/I\WARNING

- To prevent electric shock, ground each equipment securely.

* Stacking in excess of the limited number of product packages is not allowed.
- Install the equipment to incombustibles. Installing them directly or close to

combustibles will led to a fire.

- Install the equipment in a load-bearing place in accordance with this Instruction

Manual.

= Do not get on or put heavy load on the equipment to prevent injury.
* Use the equipment within the specified environmental condition range. (For details

of the environmental condition, refer to section 1.3.)

= Provide an adequate protection to prevent screws, metallic detritus and other

conductive matter or oil and other combustible matter from entering the converter
unit and servo amplifier (drive unit).

= Do not block the intake and exhaust areas of the converter unit, servo amplifier

(drive unit) and servo motor which has a cooling fan. Doing so may cause faults.

= Do not subject the converter unit and servo amplifier (drive unit) to drop impact or

shock loads as they are precision equipment.

* Do not install or operate a faulty converter unit and servo amplifier (drive unit).
- When the product-has been stored-for-an extended period of time, contact your local

sales office,

* When handling the converter unit and servo amplifier (drive unit), be careful about

the edgediparts such as the corners,of the each unit.

= The converter unit and servo amplifier (drive unit) must be installed in the metal

cabinet (control bex).




2. INSTALLATION

2.1 Installation direction and clearances

- The equipment must be installed in the specified direction. Otherwise, a fault may

occur.
ACAUTION * Leave specified clearances between the servo amplifier and control box inside walls
or other equipment.

(1) 7KW or less
(a) Installation of one servo amplifier

Control box Control box
7 7
40mm
or more
Servo -
amplifier Wiring
allowance

80mm Top

10mm or i 10mm or
more S rd more

olbooooo

O[> 00 0 O

3]

R
o olloooooll
e—k

o

[

/ Bottom

or more

Z; 7



2. INSTALLATION

(b) Installation of two or more servo amplifiers

POINT
- Close mounting is available for the servo amplifier of under 3.5kW for 200V class

and 400W for 100V class.

Leave a large clearance between the top of the servo amplifier and the internal surface of the control
box, and install a cooling fan to prevent the internal temperature of the control box from exceeding the

environmental conditions.
When installing the servo ampilifiers closely, leave a clearance of 1mm between the adjacent servo

amplifiers in consideration of mounting tolerances.
In this case, make circumference temperature into O to 45°C, or use it at 75% or a smaller effective load ratio.

Control box Control box
7 7
A A
100mm or more 100mm or more
10mm 1mm 1mm
or more
Y 4 Top
30mm %SOmm 30mm % LI % 30mm
or more N4 < or more or more ll i ( or more
|
E || e
’ E ’ E Bottom
ECIOMEREOIO)
40mm or more 40mm or more
% Z
Leaving clearance Mounting closely
(2) 11k to 22kW or more
(a) Installation of one servo amplifier
Control box Control box
7 7
40mm or more Wiring
Servo amplifier allowance
B U 1o 80mm| Top
1 i 0 0 A
10mm % %mmm % HHH
or more \A or more I:
N gl “HH
iR
o I | U
n n ! v
4 Bottom
120mm
or more




2. INSTALLATION

(b) Installation of two or more servo amplifiers
Leave a large clearance between the top of the servo amplifier and the internal surface of the control
box, and install a cooling fan to prevent the internal temperature of the control box from exceeding the
environmental conditions.

Control box
7
Y
100mm or more
10mm or more
[©) U e [©J U Top
A
30mm " 30mm
or more N m rd or more
/ ‘ ’ 15 iy
v
n 1 a = Bottom
120mm or more

7

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

2.2 Keep out foreign materials

(1) When installing the unit in a control box, 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 control box or
a cooling fan installed on the ceiling.

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



2. INSTALLATION

2.3 Cable stress

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

(2) For use in any application where the servo motor moves, fix the cables (encoder, power supply, 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 flexing life range. Use the power
supply and brake wiring cables within the flexing life of the cables.

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

(4) For installation on a machine where the servo motor will move, the flexing radius should be made as large
as possible. Refer to section 11.4 for the flexing life.

2.4 Inspection items

- Before starting maintenance and/or inspection, turn off the power and wait for 15
minutes or longer 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, ‘always confirm from the front of the servo
amplifier whether the charge lamp:is off or:not.

= Any person who is involved in inspection should be fully competent to do the work.
Otherwise| you'may get.an electric shock. For repair and parts replacement, contact
your local sales office.

/N WARNING

POINT

- Do not test the servo-amplifier,withra megger (measure insulation resistance), or
it may become faulty.
* Do not disassemble and/or repair the equipment on customer side.

It is recommended to make the following checks periodically.
(1) Check for loose terminal block screws. Retighten any loose screws.

(2) Check the cables and the wires for scratches and cracks. Perform periodic inspection according to
operating conditions.



2. INSTALLATION

2.5 Parts having service lives

The following parts must be changed periodically as listed below. If any part is found faulty, it must be changed
immediately even when it has not yet reached the end of its life, which depends on the operating method and
environmental conditions. For parts replacement, please contact your local sales office.

Part name Life guideline
Smoothing capacitor 10 years
Relay Number of power-on and number of emergency
Servo amplifier stop times : 100,000 times
Cooling fan 10,000 to 30,000hours (2 to 3 years)
Absolute position battery Refer to section 14.2

(1) Smoothing capacitor
Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly depends
on ambient temperature and operating conditions. The capacitor will reach the end of its life in 10 years of
continuous operation in normal air-conditioned environment (40°C (104°F) surrounding air temperature or
less).

(2) Relays
Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of their life
when the cumulative number of power-on-and emergency stop times is 100,000, which depends on the
power supply capacity.

(3) Servo amplifier cooling fan
The cooling fan bearings reach the end of their life in 10,000 to 30,000 hours. Normally, therefore, the
cooling fan must be changed in a fewsyears of-continuous operation.asca_guideline.
It must also be changed if unusual noise or vibration is found during inspection.



3. SIGNALS AND WIRING

3. SIGNALS AND WIRING

/I WARNING

* 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 longer 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,
always confirm from the front of the servo amplifier whether the charge lamp is off or
ot.

>

- Ground the servo amplifier and the servo motor securely.
* Do not attempt to wire the servo amplifier and servo motor until they have been

installed. Otherwise, you may get an electric shock.

= The cables should not be damaged, stressed excessively, loaded heavily, or

pinched. Otherwise, you may get an electric shock.

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

unexpected resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.
- 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

24VDC

DOCOM DOCOM

Control output
signal
DICOM

Control output
signal
DICOM

%SZT

For sink ‘output interface For source output interface

* Use a noise filter, etc. to minimize the influence of electromagnetic interference,

which may be given to electronic equipment used near the servo ampilifier.

= Do not install a power capacitor, surge killer or radio noise filter (FR-BIF-(H) option)

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.
= During power-on, do not open or close the motor power line. Otherwise, a

malfunction or faulty may occur.




3. SIGNALS AND WIRING

3.1 Input power supply circuit

= Always connect a magnetic contactor between the main circuit power and L1, L2,
and L3 of the servo amplifier, and configure the wiring to be able to shut 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.

ACAUTION = Use the trouble (ALM) to switch power off. Otherwise, a regenerative transistor fault

or the like may overheat the regenerative resistor, causing a fire.

- Check the model and input the correct voltage for the power supply of the servo
amplifier. When a voltage, which exceeds the maximum input voltage of the servo
amplifier specifications, is input, the servo amplifier malfunctions.

Wire the power supply and main circuit as shown below so that the servo-on (SON) turns off as soon as alarm
occurrence is detected and power is shut off.
A no-fuse breaker (NFB) must be used with the input cables of the power supply.

(1) For 3-phase 200 to 230VAC power supply to MR-J3-10A to MR-J3-350A
Trouble OFF

ON
RA J T~—. \h\ * o |A_|
= B o [
Emergency stop LMC
(Note 6)
Servo amplifier Servo motor
NFB
3-phase il CNP3| " (Note 5) -
to —X u
230VAC : : 1 Motor

K~ Y ; \
LW o w

| I P
D

CPEL.

A S

L © 97

CN2 (Note 3)
|: Encoder cable En:coder
CN1 CN1 24VDC
Emergency stop (Note 6) I~ EMG bocoM i}
(Note 4) < Servo-on SON DICOM
] (Note 4)
pocoMm ALM T |D_| Trouble




3. SIGNALS AND WIRING

Note 1.

Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section
12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

. Always connect P(+) and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.
. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.
. For the sink I/O interface.

For the source /O interface, refer to section 3.8.3.

. Refer to section 3.10.
. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency

stop (EMG) using the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is

the time interval between current being applied to the coil until closure of contacts.

(2) For 1-phase 200 to 230VAC power supply to MR-J3-10A to MR-J3-70A

Trouble OFF
RA T on ld
— 2 1
Emergency stop LMC
(Note 6)
(Note 7) Servo amplifier Servo motor
NFB CNP1

1-phase —X

200 to = [ CNP3|  (Note 5) -

230VA —X * u

30VAC S ! ! Motor
e v
LW O w
L1 |-
D
(PE_.
o
A ar
CN2 (Note 3)
|: Encoder cable Encoder
CN1 CN1 24VDC
Emergency stop (Note 6) I~ EMG bocoM i}
(Note 4) < Servo-on SON DICOM
] (Note 4)
DOCOM ALM T |D_| Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section

o g b~ WDN

12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.

. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source 1/O interface, refer to section 3.8.3.

. Refer to section 3.10.

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency

stop (EMG) using the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is

the time interval between current being applied to the coil until closure of contacts.



3. SIGNALS AND WIRING

(3) MR-J3-10A1 to MR-J3-40A1

Trouble OFF
RA oN [d
/4 I |
Emergency stop LMC

(Note 6)

o NFB
-phase  —X
100 to =

120VAC  —X . ——

______ﬂ(Z)
|
< CT
= '3
|
Z
=1
@
o

Servo motor

sS|<|c

- -
I
D
= I
PR

(Note 3)
Encoder cable

24VDC

P

Motor

Encoder

CNE

CN1 CN1

Emergency stop (Note 6) 11\ EMG DocoM

(Note 4) < servo-on SON DICOM
DOCOM ALM

Tt

Trouble

Note 1. Always connect P1 and P2.,(Factory-wired:) The, power. factor improving DC reactor cannot be used.

2. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.
. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink 1/O interface. For the source I/O interface, refer to section
. Refer to section 3.10.

o oA~ W

stop (EMG) using the external sequence.

3.8.3.

(Note 4)

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency

7. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is
the time interval between current being applied to the coil until closure of contacts.




3. SIGNALS AND WIRING

(4) MR-J3-60A4 to

MR-J3-200A4

Trouble OFF
RE

Emergency stop

(Note 7)
(Note 6)
Stepdown
transformer Servo amplifier Servo motor
NFB
3-phase = CNP3|_ (Note 5)
380to  —x T U o U N Mot
480VAC : ! 1 otor
>/< | V | V
LW O w
L — -1
D
.PE|_
e
D o
I = |
CN2 (Note 3)
|: Encoder cable Encoder
CN1 CN1 24\VDC
Emergency stop (Note'7) "1‘ EMG pocoM :}
(Note 4) < Servo-on SON DICOM
] (Note 4)
DOCOM ALM I I”_| Trouble
Note 1. Always connect P1 and Pz.,(Factory-wired:) When-using the power factor improving DC reactor, refer to section

N o o~ WwN

12.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 12.2.

. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source 1/O interface, refer to section 3.8.3.

. Refer to section 3.10.

. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency

stop (EMG) using the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is

the time interval between current being applied to the coil until closure of contacts.



3. SIGNALS AND WIRING

(5) MR-J3-500A - MR-J3-700A

Trouble OFF ON
RA [ (Note 6)
T el " Power supply
Emergency stop MC of cooling fan
(Note 7)
/\/
(Note 8) Servo amplifier Servo motor T
NFB MC T EEJ ____________
T 1
3-phase = ( L - w . : (Note 5)
200t0  —X ' —o L Builtin 1y o Y N Mot
230VAC : L f |: ! ‘ L regen_ertatlve v ‘ v otor
T 3 resistor T
= = ‘ \—\ NFB
: w
! -
PN CN2 (Note 3) Encoder
O Py | Encoder cable
(Note 1) |
QP2
BU
)_
@ BV
Cooling f
ENA GNA 24VDGC ooling fan
Emergency stop (Note 7) "1\ EMG bocom :{
(Note 4) <\ Servo-on SON DICOM
] (Note 4)
DocoMm ALM I |D_| Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only

o a b~ WN

one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

. For encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

. Refer to section 3.10.

. A cooling fan is attached to the HA-LP601 and the HA-LP701M servo motors. For power supply specification of the cooling fan,

refer to section 3.10.2 (3) (b).

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using

the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.



3. SIGNALS AND WIRING

(6) MR-J3-350A4 to MR-J3-700A4

Trouble
RA

OFF
R

Emergency stop

(Note 7)
Power supply

(Note 8) of cooling fan
(Note 6) ~e
Stepdown
transformer (Note 9) Servo amplifier Servo motor 1
NFB MC T EEJ __________
X T 1
3-phase " ( L — | . | (Note 5)
380 to —X | Lo L, Built-in I U
480VAC [ L f E I } regenerative } Motor
—X - * ' —0 Lz resistor vV O— \Y
| \*\ NFB
W O— w
l D
ffffff PE] .
)
| |
______ , © E;
CN2 (Note 3)
|: Encoder cable Encoder
BU
)_
S
Cooling f
CNA CN1 24VDGC ooling fan
Emergency stop (Note 8) "j'_‘ ENMG melelll] :}
(Note 4) < servo-on SON DICOM
] (Note 4)
DocoM ALM I |n_| Trouble
Note 1. Always connect P1 and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only

~No b ON

one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

. For the encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

. Refer to section 3.10.

. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.

. A cooling fan is attached to the HA-LP6014 and the HA-LP701N4 servo motors. For power supply specification of the cooling

fan, refer to section 3.10.2 (3) (b).

. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using

the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.



3. SIGNALS AND WIRING

(7) MR-J3-11KA to MR-J3-22KA

Servo motor
thermal relay Trouble OFF ON
RA2 RA1
Emergency stop LMC (Note 7)
(Note 8) Power supply
of cooling fan
f\/
(Note 9) Servo amplifier Servo motor N~
NFB o TeE . External dynamic
%(// ©_— L1 1| brake (option)
3-phase | I: L I ! (Note 10)
200 to —X * > | L2 |
230VAC : I[C | ] |
9( < 3 T
= 7T = \—\—\ NFB
C
(Note 2)
Regenerative ! (Note 1)
resistor QP ______
! I
| LT
! I L11 ! !
‘ L21 | .
| —
CN2 (Note 3)
|: Encoder cable En:coder
BU
(Note 6)
Cooling fan
OHS1 OHS2
Servo motor
24VDC g s thermal relay
sl
CN1 CN1 24VDC
Emergency stop (Note 8) T EMG DocoM T
(Note 4) < servo-on SON DICOM
] (Note 4)
OCOM ALM I |D_| Trouble
Note 1. Always connect P and P1. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only

©O~NO O WN

one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

For the encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

. For the sink I/O interface. For the source 1/O interface, refer to section 3.8.3.

Refer to section 3.10.

. When the power supply for the cooling fan is 1-phase, BW does not exist.
. For the cooling fan power supply, refer to section 3.10.2 (3) (b).

Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using
the external sequence.

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.

. 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 emergency stop and such conditions. Ensure the safety in the entire system.

3-8



3. SIGNALS AND WIRING

(8) MR-J3-11KA4 to MR-J3-22KA4

—X
3-phase =
380 to
480VAC |

(Note 4)

Note 1.

© O ~NOU A WN

Servo motor
thermal relay Trouble OFF
RA2 RA1
Emergency stop
(Note 9)
(Note 8)
Stepdown B = - :
(Note 10) Servo amplifier xternal dynamic

—%

transformer
NFB Mml
(
[

/

T

Cc
(Note 2)

P
Regenerative b (Note 1)
1

resistor

Emergency stop (Note 9)

Servo-on

CN1

T~ EMG

SON

OCOM|

_______

F=—===n

CN1

Servo motor

(Note 7)
Power supply
of cooling fan

brake (option)
(Note 11)

(Note 3)

Encoder cable

Encoder

10

(e

(Note 6)
Cooling fan
OHS1 OHS2
Servo motor

24VDC < 0
r

thermal relay

[DOCOM

DICOM

ALM

24VDC
1]
|
I H Trouble

(Note 4)

Always connect P and P1. (Factory-wired.) When using the power factor improving DC reactor, refer to section 12.13. Use only
one of power factor improving DC reactor or power factor improving AC reactor.

. When using the regenerative option, refer to section 12.2.

For the encoder cable, use of the option cable is recommended. Refer to section 12.1 for selection of the cable.

the external sequence.

. For the sink I/O interface. For the source 1/O interface, refer to section 3.8.3.
. Refer to section 3.10.
. There is no BW if HA-LP11K24 is used.

. For the cooling fan power supply, refer to section 3.10.2 (3) (b).
. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.
. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of emergency stop (EMG) using

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval
between current being applied to the coil until closure of contacts.
. 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 emergency stop and such conditions. Ensure the safety in the entire system.

3-9



3. SIGNALS AND WIRING

3.2 1/0 signal connection example

3.2.1 Position control mode

Servo amplifier

24VDC (Note 4, 12)

o (Note 7)
Positioning module |:| CN1
QD75D (Note 7)
CN1 21 [oroow (Note 2) ., Trouble (Note 6)
- DICOM 20 48 ALM l e .
ICLEARCOM 14 = |’ — ( pocom| 46 o P4 Zero speed detection
CLEAR | 13 L L CR | 41 23 | zsP T Limiting torque (Note 12)
RDYCOM| 12 4‘# 25 | TLC 4 i
READY | 11 — — RD | 49 I B¢ In-position
PULSEF+| 15 L |, L PP | 10 24 | INP ™
PULSE F—| 16 — — PG | 11 10
PULSE R+| 17 — |, - NP | 35 M max.
PULSE R—| 18 — — NG | 36 4 LA [=—7— - Encoder A-phase pulse
PGO 9 — | — LZ 8 5 |LAR (differential line driver)
[} [
PGO COM| 10 — — LZR| 9 6 LB [+ —> Encoder B-phase pulse
(Note 11)% LG 3 7 LBR - - (differential line driver)
SD [Plate | | > NUre————— - Control common
10 Note 8 34 LG ‘If T T“ > Control common
)] m max. (Note 8) 33 | OP — » Encoder Z-phase pulse
1 P15RJ . : » (open collector)
10m max Plate | SD
: (C’\ll\lofe 7 2m max.
(Note 3, 5)Emergency stop T EMG| 42
Servo-on SON | 15 (Note 7)
Reset - — RES | 19 CN6
Proportion control = PC 17 Analog monitor 1
(Note 12) External torque limit selection TL 18
(Note 5) Forward rotation stroke end T~ LSRL[+43 Analog monitor 2
Reverse rotation stroke end T~ LSN | 44
U limit setti DOCOM| 47
er limit settini
Anal ppl 2 R E— P15R| 1
nalog torque limit
+10V/max. torque [ [ Lo 27
e ,\ LG 28
Lizm max SD | Plate
(Note 9) computer PPN
MR Configurator (Note 10)
- USB cable CN5

|:| (option) [

3-10
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3. SIGNALS AND WIRING

Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked &) of the servo amplifier to
the protective earth (PE) of the control box.

2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop (EMG) and other protective circuits.

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

4. Supply 24VDC=*10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are
used. The current capacity can be decreased by reducing the number of 1/O points. Refer to section 3.8.2 (1) that gives the
current value necessary for the interface.

5. When starting operation, always turn on emergency stop (EMG) and Forward/Reverse rotation stroke end (LSP/LSN).
(Normally closed contacts)

6. Trouble (ALM) turns on in normal alarm-free condition. When this signal is switched off (at occurrence of an alarm), the output
of the programmable controller should be stopped by the sequence program.

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

8. This length applies to the command pulse train input in the differential line driver system. It is 2m or less in the open collector
system.

9. Use MRZJW3-SETUP 221E.

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

Personal computer RS-232C/RS-422 conversion cable
<Recommended product: Interface cable>

DSV-CABV
(Diatrend)

To RS-232C connector Servo amplifier

o CN3

MR-PRUO3 3]
parameter unit

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

H

11. This connection is not required for the QD75D. Depending on the used positioning module, however, it is recommended to
connect the LG and control common terminals of the servo amplifier to enhance noise immunity.
12. For the sink 1/O interface. For the source I/O interface, refer to section 3.8.3.

3- 11



3. SIGNALS AND WIRING

3.2.2 Speed control mode

Servo amplifier

(Note 7)
CN1
(Note 7)
e 21 |DIcOM
24VDC (Note 4) CN1 (Note 2) i, § Trouble (Note 6)
|:| '7 DICOM 20 48 ALM l
DocoM| 46 hi — b9 Zero speed detection
(Note 3, 5)Emergency stop T~ EMG | 42 23 |zsp
- = Limiting torque
Servo-on SON | 15 25 |TLc —4 >(Note 12)
Reset - RES | 19 - P>t—¢ Speed reached
(Note 12) < Speed selection 1 - SP1 | 41 24 | SA -
. P>—¢ Ready
Speed selection 2 SP2 | 16 49 | RD |
Forward rotation start ST1 | 17 — =
Reverse rotation start ST2 | 18 10m max.
Forward rotation stroke end T~ LSP | 43 o
(Note 5) R tati trok d + SN | a2 8 LZ - - Encoder Z-phase pulse
everse rotation stroke en o 9 |LZzR (differential line driver)
DOCOM [ 1
10m max. 4 LA - = Encoder A-phase pulse
5 |LAR (differential line driver)
I i
Upper limit settin, .
pp g o P15R| 1 6 LB — - Epf(;oder B p'hase pulse
(Note 11) Analog speed command L o ve | 2 7 |LBR (differential line driver)
+10V/rated speeq . . w“w L L G 28 Control common
Upper limit setting —-3 ‘ 34 | LG
(Note 8) Analog torque limit [ [ TLA | 27 33 OP — — » Encoder Z-phase pulse
+10V/max. torque I L [ 1 [P15R _L_+» (open collector)
—----__ | SD |Plate /’_
2m max.
(Note 9 computer o ey
MR Configurator (Note 10)
~ USB cable CN5
D (option) I:ﬂ Analog monitor 1
@ Analog monitor 2
o (Note 1)

3-12



3. SIGNALS AND WIRING

Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked S ) of the servo amplifier to
the protective earth (PE) of the control box.

2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop (EMG) and other protective circuits.

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

4. Supply 24VDC=*10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O 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.

5. When starting operation, always turn on emergency stop (EMG) and forward/reverse rotation stroke end (LSP/LSN). (Normally
closed contacts)

6. Trouble (ALM) turns on in normal alarm-free condition.

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

8. By setting parameters No.PD03 to PD08, PD09 to PD12 to make external torque limit selection (TL) available, TLA can be
used.

9. Use MRZJW3-SETUP 221E.

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

Personal computer RS-232C/RS-422 conversion cable
Recommended product: Interface cable
< DSV-CABV )

(Diatrend)

To RS-232C connector Servo amplifier

or CN3

MR-PRUO3 ::I
parameter unit

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

H*

11. Use an external power supply when inputting a negative voltage.
12. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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3. SIGNALS AND WIRING

3.2.3 Torque control mode

Servo amplifier
(Note 6)
CN1
(Note 6)
24VDC (Note 4 21 | bicou
'L oo C;‘g e v (Note 2) o ¢ Trouble (Note 5)
|_|— DOCOM| 46 I Pt—¢ Zero speed detection
(Note 3)Emergency stop "1\ EMG | 42 23 |zsp L o 1 Limiting speed (Note 10)
Servo-on SON| 15 2% |vic 4 _Rd 9sp
(Note 10) < Reset /‘.' RES | 19 [ Pt—¢ Ready
Speed selection 1 = SP1 | 41 49 | RD ™
Speed selection 2 SP2 | 16 10
Forward rotation selection RS1 18 m max.
Reverse rotation selection RS2 17 8 Lz : ””” T. Encoder Z-phase pulse
L pocom| 47 9 LZR : (differential line driver)
LM. 4 LA :::I::: Encoder A-phase pulse
[} [ .. . . .
U limit seti 5 |LAR (differential line driver)
er limit settin i i
PP 9 ——T— “ P15R| 1 6 LB : Encoder B-phase pulse
ﬁ_%?}?g tor(zue command [T, — A TC | 27 7 | LBR — —+» (differential line driver)
=ovimax. forque ) i C, LG | 28 ————— —+» Control common
Upper limit setting 3 [ TR i
(Note 9) Analog speed limit L L VLA 2 o i
0 to +10V/rated speed — — 33 | OP — ‘ Encoder Z-phase pulse
—— 7_._,_|7 «— | SD |Plate 1 P15Rj L +» (open collector)
Personal le 2m max. Plate | SD
(Note 7) computer 2m max.
MR Configurator - (Note 8) (Note 6)
USB cable CN5 CN6
@ D (option) ] Analog monitor 1
Analog monitor 2

3-
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3. SIGNALS AND WIRING

Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal of the (terminal marked &) servo amplifier to
the protective earth (PE) of the control box.

2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop (EMG) and other protective circuits.

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

4. Supply 24VDC=*10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are
used. The current capacity can be decreased by reducing the number of 1/O points. Refer to section 3.8.2 (1) that gives the
current value necessary for the interface.

5. Trouble (ALM) turns on in normal alarm-free condition.

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

7. Use MRZJW3-SETUP 221E.

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

Personal computer RS-232C/RS-422 conversion cable
Recommended product: Interface cable
( DSV-CABV >

(Diatrend)

To RS-232C connector Servo amplifier

or CN3

MR-PRUO3 :]
parameter unit

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

H*

9. Use an external power supply when inputting a negative voltage.
10. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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3. SIGNALS AND WIRING

3.3 Explanation of power supply system

3.3.1 Signal explanations

POINT

* For the layout of connector and terminal block, refer to outline drawings in

chapter 10.

- Connection target .
Abbreviation L Description
(application)
Supply the following power to L1, L2, Ls. For the 1-phase 200 to 230VAC power supply, connect
the power supply to L1, L2, and keep Ls open.
Servo amplifier | MR-J3-10A to | MR-J3-100A | MR-J3-10A1
Power supply 70A to 22KA to 40A1
L 3-phase 200 to 230VAC, 50/60Hz L1+ L2-Ls
L Main circuit power 1-phase 200 to 230VAC, 50/60Hz L1- L2
Ls supply 1-phase 100 to 120VAC, 50/60Hz Li- L2
Servo amplifier
MR-J3-60A4 to 22KA4
Power supply
3-phase| 380,t0480VAC; 50/60Hz L1-L2-Ls
1) MR-J3-700A or less
When not using the power factor improving DC reactor, connect P+ and P2. (Factory-wired.)
When'using the powerfactor improving DC reactor, disconnect P1 and P2, and connect the
P, Power factor power factor improving DC reactor to P1 and P-.
P, improving DC 2) MR-J3-11KA(4) to 22KA(4)
reactor MR-J3-11KA(4) to 22KA(4) do not have Po.
When not using the power factor improving reactor, connect P1 and P. (Factory-wired)
When using the power factor improving reactor, connect it to P and P1.
Refer to section 12.13.
1) MR-J3-350A or less - MR-J3-200A4 or less
When using servo amplifier built-in regenerative resistor, connect P(+) and D. (Factory-wired)
When using regenerative option, disconnect P(+) and D, and connect regenerative option to
P and C.
2) MR-J3-350A4 - 500A(4) = 700A(4)
P MR-J3-350A4 - 500A(4) * 700A(4) do not have D.
c Regenerative When using servo amplifier built-in regenerative resistor, connect P and C. (Factory-wired)
D option When using regenerative option, disconnect P and C, and connect regenerative option to P
and C.
3) MR-J3-11KA(4) to 22KA(4)
MR-J3-11KA(4) to 22KA(4) do not have D.
When not using the power regenerative converter and the brake unit, make sure to connect
the regenerative option to P and C.
Refer to section 12.2 to 12.5.
Supply the following power to L11 * La1.
Servo amplifier | MR-J3-10A to | MR-J3-10A1 MR-J3-60A4
Ly Control circuit Power supply 22KA to 40A1 to 22KA4
Lo+ power supply 1-phase 200 to 230VAC, 50/60Hz L11 * Lot
1-phase 100 to 120VAC, 50/60Hz L11 = L2t
1-phase 380 to 480VAC, 50/60Hz L11 * Lot

3- 16
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L Connection target L
Abbreviation o Description
(application)
u
v Servo motor Connect to the servo motor power supply terminals (U, V, W). During power-on, do not open or
W power close the motor power line. Otherwise, a malfunction or faulty may occur.
When using the power regenerative converter/brake unit, connect it to P and N.
Return converter i
N Brake unit Do not connect to servo amplifier MR-J3-350A(4) or less.
For details, refer to section 12.3 to 12.5.
@ Protective earth Connect to the earth terminal of the servo motor and to the protective earth (PE) of the control
(PE) box to perform grounding.

3.3.2 Power-on sequence

(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 (3-phase: L1, L2, L3, 1-phase: L1, L2). Configure up an external sequence
to switch off the magnetic contactor as soon as an alarm occurs.

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

3) The servo amplifier can accept the servo-on (SON) about 1 to 2s after the main circuit power supply
is switched on. Therefore, when SON is 'switched on'simultaneously with the main circuit power
supply, the base circuit will-switch on in about 1 t0-2s;and the ready (RD) will switch on in further
about 5ms, making the servo amplifier ready to operate. (Refer to paragraph (2) of this section.)

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

(2) Timing chart
Servo-on (SON) accepted

Main circuit ON T
Control circuit OFF !
Power supply | |

Base circuit !

'10ms 95ms!
P P

oN l LI I
Servo-on(SON) l | |
o am
|

ON

|

|

|
OFF ! 10ms  5ms
ON : —r—— ——h—4—  —prt—— b —pe——
Ready(RD) OFF |

No (ON) s ‘
Trouble(ALM)
Yes (OFF) : ' (1to0 1.58)
i

Reset(RES)

Power-on timing chart
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(3) Emergency stop

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

Make up a circuit that shuts off main circuit power as soon as EMG is turned off at an emergency stop.
When EMG is turned off, the dynamic brake is operated to bring the servo motor to a sudden stop. At this
time, the display shows the servo emergency stop warning (AL.E6).

During ordinary operation, do not use the external emergency stop (EMG) to alternate stop and run.

The servo amplifier life may be shortened.

Also, if the forward rotation start (ST1) and reverse rotation start (ST2) are on or a pulse train is input during
an emergency stop, the servo motor will rotate as soon as the warning is reset. During an emergency stop,
always shut off the run command.

Servo amplifier

24VDC
i} DICOM

(Note)

Emergency stop T EMG

Note. For the sink 1/0 linterface. For-the source 1/O interface, refer to section 3.8.3.
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3.3.3 CNP1, CNP2, CNP3 wiring method

POINT

- Refer to section 12.11 for the wire sizes used for wiring.
* MR-J3-500A or more * MR-J3-350A4 or more does not have these connectors.

Use the supplied servo amplifier power supply connectors for wiring of CNP1, CNP2 and CNP3.

(1) MR-J3-10A to MR-J3-100A
(a) Servo amplifier power supply connectors

(Note)Servo amplifier Power supply connectors

—————————————————————————————————————————————————————

Connector for CNP1
54928-0670(Molex)

Cable finish OD: to ¢$3.8mm

=
(=3P .
| -
=

Connector for CNP3
54928-0370(Molex)

|

|

|

|

|

|

|

|

| |

l | [CNP1
w . Connector for CNP2 [

| <Applicable cable example> 54927-0520(Molex) !

| |

| |

|

| I
‘ k
|

|

|

|

|

|

|

|

|

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

Note. These connectors are of insert type. As the crimping type, the following connectors (Molex) are
recommended;
For CNP1: 51241-0600 (connector), 56125-0128 (terminal)
For CNP2: 51240-0500 (connector), 56125-0128 (terminal)
For CNP3: 51241-0300 (connector), 56125-0128 (terminal)
Crimping tool: CNP57349-5300
<Connector applicable cable example>
Cable finish OD: to ¢$3.8mm

(b) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core

8 to 9mm
Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder
the core as it may cause a contact fault. Alternatively, a ferrule may be used to put the
wires together.

Cable size Ferrule type (Note 1) L
2 Crimping tool (Note 2)
[mm?] AWG For 1 cable For 2 cable
1.25/1.5 16 Al 1,5-10 BK Al-TWIN2 x 1,5-10 BK o
Variocrimp 4 206-204
2/2.5 14 Al 2,5-10 BU

Note 1. Manufacturer: Phoenix Contact
2. Manufacturer: WAGO
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(2) MR-J3-200A * MR-J3-60A4 to MR-J3-200A4
(a) Servo amplifier power supply connectors

Servo amplifier power supply connectors

721-203/026-000(Plug)

| Connector for CNP1 !

! 721-207/026-000(Plug) :

| (WAGO) | (Note)

] |

| I Servo amplifier
I |

: | -
| <Applicable cable example> | il
| - . =] = !

: Cable finish OD: ¢ 4.1mm or less " CNPA

| Connector for CNP2 |

! 721-205/026-000(Plug) !

I |

I |

| ' CNP2 :| D
: : ]
! Bl I CNP3] | ()
| Connector for CNP3 | o
| l

] |

I |

] |

I

I

Note. Connectors (CNP1, CNP2, and.CNP3) and appearance of MR-J3-200A servo amplifier have been
changed from April 2008 production. Model name of the servo amplifier before March 2008 is changed to
MR-J3-200A-RT. For MR-J3-200A-RT, refer tolappendix 5.

(b) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core

s rairoA

8to'9mm

Twisted wire: Use the cable after stripping the sheath without twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder
the core as it may cause a contact fault. Alternatively, a ferrule may be used to put the
wires together.

Cable size Ferrule type o
2 Crimping tool (Note 2)
[mm?] AWG For 1 cable For 2 cable
Al 1,5-10 BK Al-TWIN2 x 1,5-10 BK
1.25/1.5 16 o
(Note 1) (Note 1) Variocrimp 4 206-204
2 14 216-246 (Note 2)

Note 1. Manufacturer: Phoenix Contact
2. Manufacturer: WAGO
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(3) MR-J3-350A
(a) Servo amplifier power supply connectors

Servo amplifier power supply connectors

e Connector for CNP1 !
PC 4/6-STF-7,62-CRWH !
(Phoenix Contact) |

|

|

|

<Applicable cable example>
| Cable finish OD: to ¢5mm

Connector for CNP3
PC 4/3-STF-7,62-CRWH
(Phoenix Contact)

o] <

(o]

A4

|

Connector for CNP2

<Applicable cable example> 54927-0520(Molex)
Cable finish OD: to ¢3.8mm (=

(b) Termination of the cables
1) CNP1 - CNP3
Solid wire: After the sheath!has been stripped, the cable can be used as it is.

Sheath Core

7mm
Twisted wire: Use the cable after stripping the,sheath and twisting the core. At this time, take care to
avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder the core as it
may cause a contact fault. Alternatively, a ferrule may be used to put the wires together.

Cable size Ferrule type L
2 Crimping tool Manufacturer
[mm?] AWG For 1 cable For 2 cables
1.25/1.5 16 Al 1,5-8 BK AI-TWIN2 x 1,5-8 BK
2.0/2.5 14 Al 2,5-8 BU AI-TWIN2 x 2,5-10 BU | CRIMPFOX-ZA3 Phoenix Contact
3.5 12 Al 4-10 GY
2) CNP2

CNP2 is the same as MR-J3-100A or smaller capacities. Refer to (1) (b) of this section.
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(4) Insertion of cable into Molex and WAGO connectors

Insertion of cable into 54928-0670, 54927-0520, 54928-0370 (Molex) connectors and 721-207/026-000,
721-205/026-000 and 721-203/026-000 (WAGOQO) connectors are as follows.

The following explains for Molex, however use the same procedures for inserting WAGO connectors as
well.

POINT

= It may be difficult for a cable to be inserted to the connector depending on wire
size or ferrule configuration. In this case, change the wire type or correct it in
order to prevent the end of ferrule from widening, and then insert it.

How to connect a cable to the servo amplifier power supply connector is shown below.

(a) When using the supplied cable connection lever
1) The servo amplifier is packed with the cable connection lever.

a) 54932-0000 (Molex)

[Unit: mm]
. 20.6 R
10
el o= S
| BE
<r ™
Approx. 4.9
o] ﬁ
é‘ "Ny |l 4 N~
2 MXJ :
s :[5,49,321' o N
N < o rr1 %
~i ] g
ﬂ‘. A & L &
01 <
| H Approx.3.4
I ——

b) 231-131 (WAGO)

[Unit: mm]
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2) Cable connection procedure

Cable connection lever

1) Attach the cable connection lever to the housing.
(Detachable)

2) Push the cable connection lever in the direction
of arrow.

3) Hold down the cable connection lever and insert
the cable in the direction of arrow.

4) Release the cable connection lever.
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(b) Inserting the cable into the connector
1) Applicable flat-blade screwdriver dimensions
Always use the screwdriver shown here to do the work.

[Unit: mm]
Approx.R0.3 Approx.22 3° ~
© ¢ > 0
A N4
Approx.R0.3
0 —
™
° —bF—— -
(s2] _/—\—/

2) When using the flat-blade screwdriver - part 1

ﬁ

1) Insert the screwdriver into the square hole.
Insert it along the top of the square hole to insert it smoothly.

2) If inserted properly, the screwdriver is held.

3) With the screwdriver held, insert the cable in the direction
of arrow. (Insert the cable as far as it will go.)

4) Releasing the screwdriver connects the cable.
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3) When using the flat-blade screwdriver - part 2
r\,

1) Insert the screwdriver into the 2) Push the screwdriver in the 3) With the screwdriver pushed, insert the cable in the
square window at top of the direction of arrow. direction of arrow. (Insert the cable as far as it will go.)
connector.

e

4) Releasing the screwdriver connects the cable.
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(5) How to insert the cable into Phoenix Contact connector

POINT

* Do not use a precision driver because the cable cannot be tightened with enough
torque.

Insertion of cables into Phoenix Contact connector PC 4/6-STF-7,62-CRWH or PC 4/3-STF-7,62-CRWH is
shown as follows.

Before inserting the cable into the opening, make sure that the screw of the terminal is fully loose. Insert the
core of the cable into the opening and tighten the screw with a flat-blade screwdriver. When the cable is not
tightened enough to the connector, the cable or connector may generate heat because of the poor contact.
(When using a cable of 1.5mm? or less, two cables may be inserted into one opening.)

Secure the connector to the servo amplifier by tightening the connector screw.

For securing the cable and the connector, use a flat-blade driver with 0.6mm blade edge thickness and
3.5mm diameter (Recommended flat-blade screwdriver. Phoenix Contact SZS 0.6X3.5). Apply 0.5 t0 0.6

N = m torque to screw.

[Unit: mm]
Flat-blade © 180
. o < q
screwdriver i < 100
. [ —
Toloosen_ _To tighten —
y/ Ca\v Wire L‘?T L)—Q 3
i . b —~ v
, Opening .4

Recommended flat-blade screwdriver dimensions

> Toloosen  _To tighten

Connector screw R ,/ @\,

ifi Flat-blade
Servo amplifier power :
supply connector K%\Screwdnver
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3.4 Connectors and signal arrangements

POINT

- The pin configurations of the connectors are as viewed from the cable connector
wiring section.
* Refer to (2) of this section for CN1 signal assignment.

(1) Signal arrangement
The servo amplifier front view shown is that of the MR-J3-20A or less. Refer to chapter 10 Outline Drawings
for the appearances and connector layouts of the other servo amplifiers.

CN5 (USB connector) cNg
Refer to section 12.8.

e IGE
P O CN3 (RS-422 connector)
ke E “zj Refer to section 13.1.
Ls ||| @ O CN1
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
AR 15 40
S8 gk
8 |\
MRR] MDR| 17 42
[ 9] _ 18 43
N The frames of the CN1 connectors is
IMR] IMD] v connected to the PE (earth) terminal 20 19 45 44
‘ in the amplifier.
The 3M make connector is shown. 21 46
When using any other connector, 22 47
refer to section 12.1.2. 23 48
24 49
25 50
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(2) CN1 signal assignment
The signal assignment of connector changes with the control mode as indicated below.
For the pins which are given parameter No.s in the related parameter column, their signals can be changed
using those parameters.

(Note 2) 1/O signals in control modes Related
Pin No. (Note 1) parameter
1/0 P P/S S SIT T T/IP
No.
1 P15R P15R P15R P15R P15R P15R
2 -/VC VC VC/VLA VLA VLA/—
3 LG LG LG LG LG LG
4 O LA LA LA LA LA LA
5 O LAR LAR LAR LAR LAR LAR
6 O LB LB LB LB LB LB
7 O LBR LBR LBR LBR LBR LBR
8 O LZ LZ LZ LZ LZ LZ
9 O LZR LZR LZR LZR LZR LZR
10 [ PP PP/— - /PP
11 [ PG PG/— -/PG
12 OPC OPC/— —/OPC
13
14
15 | SON SON SON SON SON SON PD03
16 | —/SP2 SP2 SP2/SP2 SP2 SP2/— PD04
17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC PD05
18 [ TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL PD06
19 [ RES RES RES RES RES RES PDO7
20 DICOM DICOM DICOM DICOM DICOM DICOM
21 DICOM DICOM DICOM DICOM DICOM DICOM
22 O INP INP/SA SA SA/— —/INP PD13
23 O ZSP ZSP ZSP ZSP ZSP ZSP PD14
24 O INP INP/SA SA SA/— —/INP PD15
25 0 TLC TLC TLC TLC/VLC VLC VLC/TLC PD16
26
o7 TLA (Note 3) (Note 3) (Note 3) TC TCITLA
TLA TLA TLA/TC

28 LG LG LG LG LG LG
29
30 LG LG LG LG LG LG
31
32
33 o) OP OP OP OP OP OP
34 LG LG LG LG LG LG
35 [ NP NP/— —/NP
36 [ NG NG/— —ING
37
38
39
40
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR PD08
42 [ EMG EMG EMG EMG EMG EMG
43 [ LSP LSP LSP LSP/— —/LSP PD10
44 [ LSN LSN LSN LSN/— —/LSN PD11
45 [ LOP LOP LOP LOP LOP LOP PD12
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. (Note 1) (Note 2) 1/O signals in control modes Related
Pin No. 1o P P/S S ST T TIP parameter
No.
46 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
47 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
48 O ALM ALM ALM ALM ALM ALM
49 o) RD RD RD RD RD RD PD18
50

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control changeover mode,
S/T: Speed/torque control changeover mode, T/P: Torque/position control changeover mode
3. TLA can be used when TL is made usable by setting the parameter No.PD03 to PD08/PD10 to PD12.

(3) Explanation of abbreviations

Abbreviation Signal name Abbreviation Signal name

SON Servo-on TLC Limiting torque

LSP Forward rotation stroke end VLC Limiting speed

LSN Reverse rotation stroke end RD Ready

CR Clear ZSP Zero speed detection

SP1 Speed selection 1 INP In-position

SP2 Speed selection 2 SA Speed reached

PC Proportion control ALM Trouble

ST1 Forward rotation start WNG Warning

ST2 Reverse rotation start BWNG Battery warning

TL External torque limit selection OoP Encoder Z-phase pulse (open collector)
RES Reset MBR Electromagnetic brake interlock
EMG Emergency stop Lz Encoder. Z-phase pulse

LOP Control selection LZR (differential line driver)

VC Analog speed command LA Encoder A-phase pulse

VLA Analog speed limit LAR (differential line driver)

TLA Analog torque limit LB Encoder B-phase pulse

TC Analog torque command LBR (differential line driver)

RS1 Forward rotation selection DICOM Digital I/F power supply input
RS2 Reverse rotation selection OPC Open collector power input

PP DOCOM Digital I/F common

NP . . P15R 15VDC power supply

Forward/reverse rotation pulse train
PG LG Control common
NG SD Shield
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3.5 Signal explanations

For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.8.2.
In the control mode field of the table

P : Position control mode, S: Speed control mode, T: Torque control mode

O : Denotes that the signal may be used in the initial setting status.

A Denotes that the signal may be used by setting the corresponding parameter No.PD03 to PD08, PD10 to

PD12, PD13 to PD16, PD18.
The pin No.s in the connector pin No. column are those in the initial status.

(1) I/O devices
(a) Input devices

Connec-
Device Symbol | tor pin Functions/Applications
No.

1/0
division

Control

mode

=]

S

T

Servo-on SON CN1-15 | Turn SON on to power on the base circuit and make the servo
amplifier ready to operate (servo-on).

Turn it off to shut off the base circuit and coast the servo motor.
Set "O0O04" in parameter No.PD01 to switch this signal on (keep
terminals connected) automatically in the servo amplifier.

DI-1

(@)

O

O

Reset RES CN1-19 | Turn RES on for more than 50ms to reset the alarm.

Some alarms cannot be deactivated by the reset (RES). Refer to
section 9.1.

Turning RES onin'an alarm-free status shuts/ off the base circuit.
The base circuit is not shut off when 110" is set in parameter
No.PD20.

This device is not designed to make a stop.;Do,not turn it ON during
operation.

DI-1

Forward rotation LSP CN1-43 | To start-operation;turn LSP/LSN on. Turn it off to bring the motor to
stroke end a sudden stop and make it servo-locked.

Set "I 1"in parameter No.PD20 to make a slow stop.

(Refer to section 5.4.3.)

(Note) Input device Operation
LSP LSN _CCV_V ) CV\,/
direction | direction

1 1 @) O

0 1 O
Reverse rotation LSN | CN1-44 1 0 ©)
stroke end 0 0

Note. 0: off
1:on

Set parameter No.PDO01 as indicated below to switch on the signals
(keep terminals connected) automatically in the servo amplifier.

Parameter Status

No.PDO1 LSP LSN
0400 Automatic ON
Osdd Automatic ON
ocoo Automatic ON Automatic ON

When LSP or LSN turns OFF, an external stroke limit warning (AL.
99) occurs, and Warning (WNG) turns OFF. However, when using
WNG, set the parameter No.PD13 to PD16/PD18 to make it usable.

DI-1

3- 30
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Connec- Control
Device Symbol | tor pin Functions/Applications . I/O mode
division
No. Pls|T
External torque TL CN1-18 | Turn TL off to make Forward torque limit (parameter No.PA11) and DI-1 Ofa
limit selection Reverse torque limit (parameter No.PA12) valid, or turn it on to
make Analog torque limit (TLA) valid.
For details, refer to section 3.6.1 (5).
Internal torque TL1 When using this signal, make it usable by making the setting of DI-1 AlA]A
limit selection parameter No.PDO03 to PD08, PD10 to PD12.
For details, refer to section 3.6.1 (5).
Forward rotation ST1 CN1-17 | Used to start the servo motor in any of the following directions. DI-1 O
start
(Note) Input device . o
Servo motor starting direction
ST2 ST1
0 0 Stop (servo lock)
Reverse rotation ST2 CN1-18 0 1 CCW
start 1 0 CW
1 1 Stop (servo lock)
Note. O: off
1:on
If both ST1 and ST2 are switched on or off during operation, the
servo motor will be decelerated to a stop according to the parameter
No.PCO02 setting and servo-locked.
When "1 is set in parameter No.PC23, the servo motor is not
servo-locked after deceleration to a stop.
Forward rotation RS1 CN1-18 | Used to'seléct any-of the following-servo motor torque generation DI-1 O
selection directions.
(Note) Input device . .
Torque generation direction
RS2 RS$1
0 0 Torque is not generated.
Reverse rotation RS2 CN1-17 0 1 Forward rotation in driving mode/
selection reverse rotation in regenerative mode
1 0 Reverse rotation in driving mode/
forward rotation in regenerative mode
1 1 Torque is not generated.
Note. 0: off
1:0n
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<Torque control mode>
Used to select the limit speed for operation.

When using SP3, make it usable by making the setting of parameter

No.PD03-to PD08, PD10 to PD12.

(Note)
Input'device Speed limit
SP3|SP2|SP1

0 0 0 [ Analog speed limit (VLA)
0 0 1, [Internal-speed limit 1 (parameter No.PC05)
0 1 0 [ Internal speed limit 2 (parameter No.PC06)
0 1 1 | Internal speed limit 3 (parameter No.PC07)
1 0 0 | Internal speed limit 4 (parameter No.PC08)
1 0 1 | Internal speed limit 5 (parameter No.PC09)
1 1 0 | Internal speed limit 6 (parameter No.PC10)
1 1 1 | Internal speed limit 7 (parameter No.PC11)
Note. 0: off

1:0on

Connec- /o Control
Device Symbol | tor pin Functions/Applications L mode
division
No. P[S|T
Speed selection 1 SP1 CN1-41 | <Speed control mode> DI-1 OO
Used to select the command speed for operation.
When using SP3, make it usable by making the setting of parameter
No.PDO03 to PD08, PD10 to PD12.
Speed selection 2 SP2 | CN1-16 (Note) DI-1 OO
Input device Speed command
SP3|SP2|SP1
0 0 0 [ Analog speed command (VC)
0 0 1 [ Internal speed command 1 (parameter No.PC05)
0 1 0 [ Internal speed command 2 (parameter No.PC06)
Speed selection 3 SP3 0 1 1 | Internal speed command 3 (parameter No.PC07) DI-1 AlA
1 0 0 | Internal speed command 4 (parameter No.PC08)
1 0 1 | Internal speed command 5 (parameter No.PC09)
1 1 0 | Internal speed command 6 (parameter No.PC10)
1 1 1 | Internal speed command 7 (parameter No.PC11)
Note. 0: off
1:on
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Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control

mode

P

S

T

Proportion control

PC

CN1-17

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

If the servo motor at a stop is rotated even 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 proportion control
(PC) 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
proportion control (PC) and external torque limit selection (TL) at the
same time to make the torque less than the rated by the analog
torque limit (TLA).

DI-1

(@)

A

Emergency stop

EMG

CN1-42

Turn EMG off (open between commons) to bring the motor to an
emergency stop state, in which the base circuit is shut off and the
dynamic brake is operated. Turn EMG on (short between commons)
in the emergency stop state to reset that state.

DI-1

Clear

CR

CN1-41

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

The delay amount set in parameter No.PB03 (position command
acceleration/deceleration time constant) is also cleared. When the
parameter No.PD22 setting is "0 1 ", the pulses are always
cleared while CR'is on.

DI-1

Electronic gear
selection 1

CM1

When using CM1 and CM2, make them usable by the setting of
parameters-No.PD03to PD08, PD10:to PD12.

The combination of CM1 and CM2 gives you a choice of four
different electronic-gear.numerators-set-in the'parameters.

CM1 and CM2 cannot be used in the absolute position detection
system:

DI-1

Electronic gear
selection 2

CM2

(Note)'Input device
CM2 CM1

Electronic gear molecule

Parameter No.PA06
Parameter No.PC32
Parameter No.PC33
Parameter No.PC34

gy PR o ll =)
= O |~ |O

Note. 0: off
1:0n

DI-1

Gain changing

CDP

When using this signal, make it usable by the setting of parameter
No.PD03 to PD08, PD10 to PD12.

Turn CDP on to change the load inertia moment ratio and gain
values into the parameter No.PB29 to PB34 values.

DI-1
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Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control
mode

Pls|T

Control change

LOP

CN1-45

<Position/speed control change mode>
Used to select the control mode in the position/speed control change
mode.

(Note) LOP

0 Position

1 Speed
Note. 0: off
1:on

Control mode

<Speed/torque control change mode>
Used to select the control mode in the speed/torque control change
mode.

(Note) LOP | Control mode
0 Speed
1 Torque
Note. O: off
1:on

<Torque/position control mode>
Used to select the control mode in the torque/position control
change mode.

(Note) LOP
[0] Torque

Control mode

1 Position
Note: 0: 'off
1:0n

DI-1

Refer to
Functions/
Appli-
cations.

Second

leration selection

acceleration/dece

STAB2

When using this signal, set the parameter No.PD03 to PD08/PD10
to PD12 to make it usable.

This signal allows selection of the acceleration/deceleration time
constant at servo motor rotation in the speed control mode or torque
control mode. The S-pattern acceleration/deceleration time constant
is always uniform.

(Note) STAB2 | Acceleration/deceleration time constant

Acceleration time constant
(parameter No.PCO01)
Deceleration time constant
(parameter No.PC02)
Acceleration time constant 2
(parameter No.PC30)
Deceleration time constant 2
(parameter No.PC31)

Note. 0: off
1:0n

DI-1

ABS transfer
mode

ABSM

CN1-17

ABS transfer mode request device.
The CN1-17 pin acts as ABSM only during absolute position data
transfer. (Refer to chapter 14.)

DI-1

ABS request

ABSR

CN1-18

ABS request device.
The CN1-18 pin acts as ABSR only during absolute position data

transfer. (Refer to chapter 14.)

DI-1
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(b) Output devices

Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control
mode

P|IS|T

Trouble

ALM

CN1-48

ALM turns off when power is switched off or the protective circuit is
activated to shut off the base circuit. Without alarm occurring, ALM
turns on within 1s after power-on.

DO-1

O|0O|0

Dynamic brake
interlock

DB

When using the signal, make it usable by the setting of parameter
No.PD13 to PD16 and PD18.

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 12.6)

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

DO-1

Ready

RD

CN1-49

RD turns on when the servo is switched on and the servo amplifier is
ready to operate.

DO-1

In-position

INP

Speed reached

SA

CN1-24

INP turns on when the number of droop pulses is in the preset in-
position range. The in-position range can be changed using
parameter No.PA10.

When the in-position range is increased, may be kept connected
during low-speed rotation.

INP turns on when servo on turns on.

DO-1

SA turns onlwhen the servo motor speed has nearly reached the
preset speed. When the preset speed is 20r/min or less, SA always
turns on.-SA does not turn‘on-even-when the 'servo on (SON) is
turned-off or the serve-motor-speed by the external force reaches
the preset speed while both the forward rotation start (ST1) and the
reverse.rotation start (ST2) are-off.

DO-1

Limiting speed

VLC

Limiting torque

TLC

CN1-25

VLC turns on when speed reaches the value limited using any of the
internal-speed limits 1to 7 (parameter No.PCO05 to PC11) or the
analog speed limit (VLA) in the torque control mode. VLC turns off
when servo 'on (SON) turns/off.

DO-1

TLC turns on when the torque generated reaches the value set to
the Forward torque limit (parameter No.PA11), Reverse torque limit
(parameter No.PA12) or analog torque limit (TLA).

DO-1
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Device

Symbol

Connec-
tor pin
No.

Functions/Applications

1/0
division

Control

mode

P

S

T

Zero speed
detection

ZSP

CN1-23

ZSP turns on when the servo motor speed is zero speed (50r/min)
or less. Zero speed can be changed using parameter No.PC17.
Example

Zero speed is 50r/min

Forward | OFF level _

rotation | 70r/min

direction | ON level -
50r/min

1<) Ei 20r/min
,,,,,,,,,,,, (Hysteresis width)

Parameter
No. PC17
Servo motor

speed

Or/min

Parameter
No. PC17

Reverse | ONlevel _ _
rotation | 90r/min

direction | OFF level - -
70r/min
Zero speed ON

detection
ZsP) OFF

20r/min
(Hysteresis width)

AAATATAAAA
1

|

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

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

The range from the point when the servo motor speed has reached
ON'level, and ZSP-turnis on,tothe-point when it is accelerated again
and has reached OFF level is called hysteresis width.

Hysteresis width is20r/min forthe MR-J3-A servo amplifier.

DO-1

(@)

O

O

Electromagnetic
brake interlock

MBR

Set:the parameter No.PD13 to PD16/PD18 or parameter No.PA04
to make this signal usable. Note that ZSP will be unusable.
MBR turns off, when-the servo is switched off or an alarm occurs.

DO-1

Warning

WNG

To use this signal, assign the connector pin for output using
parameter No.PD13 to PD16, PD18. The old signal before
assignment will be unusable.

When warning has occurred, WNG turns on. When there is no
warning, WNG turns off within about 1.5s after power-on.

DO-1

Battery warning

BWNG

To use this signal, assign the connector pin for output using
parameter No.PD13 to PD16, PD18. The old signal before
assignment will be unusable.

BWNG turns on when battery cable disconnection warning (AL. 92)
or battery warning (AL. 9F) has occurred.

When there is no battery warning, BWNG turns off within about 1.5s
after power-on.

DO-1
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Connec- 1o Control
Signal Symbol | tor pin Functions/Applications L mode
division
No. Pls|T
Alarm code ACD 0 | CN1-24 | To use this signal, set "OJO001" in parameter No.PD24. DO-1 A|lA|A
ACD 1 | CN1-23 [ This signal is output when an alarm occurs. When there is no alarm,
ACD 2 | CN1-22 | respective ordinary signals (RD, INP, SA, ZSP) are output.
Alarm codes and alarm names are listed below.
(Note) Alarm code
ONi- | ONT- | oni- | Alarm Name
display
22 23 24
88888 | Watchdog
AL.12 | Memory error 1
AL.13 | Clock error
AL.15 | Memory error 2
0 0 0 AL.17 | Board error
AL.19 [ Memory error 3
AL.37 | Parameter error
AL8A Serial communication
time-out error
AL.8E | Serial communication error
AL.30 [Regenerative error
0 9 ! AL:331 | Overvoltage
0 1 0 AL.10 . | Undervoltage
AL 45 Main circuit device
overheat
AL.46 | Servo motor overheat
0 ! ! AL47 -, |- Cooling fan alarm
AL.50 | Overload 1
AL.51 [ Overload 2
AL.24 | Main circuit error
{ z 9 AL.32 ' '| Overcurrent
AL.31 [ Overspeed
1 0 1 AL35 Command pulse
frequency alarm
AL.52 | Error excessive
AL.16 | Encoder error 1
AL.1A | Monitor combination error
! ! 0 AL.20 | Encoder error 2
AL.25 [ Absolute position erase
Note. O: off
1:on
Variable gain CDPS CDPS is on during gain changing. DO-1 A|lA|A
selection
Absolute position | ABSV ABSV turns on when the absolute position is erased. DO-1 A
erasing
ABS transmission | ABSBO | CN1-22 | Outputs ABS transmission data bit 0. CN1-22 acts as ABSBO only DO-1 O
data bit 0 during ABS transmission data transmission. (Refer to chapter 14.)
ABS transmission | ABSB1 | CN1-23 | Outputs ABS transmission data bit 1. CN1-23 acts as ABSB1 only DO-1 O
data bit 1 during ABS transmission data transmission. (Refer to chapter 14.)
ABS transmission | ABST | CN1-25 | Outputs ABS transmission data ready. CN1-25 acts as ABST only DO-1 O
data ready during ABS transmission data transmission. (Refer to chapter 14.)
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(2) Input signals

Connec- 1o Control
Signal Symbol | tor pin Functions/Applications L mode
division
No. P[s|T
Analog torque TLA CN1-27 | To use this signal in the speed control mode, set any of parameters Analog (O] A
limit No.PD13 to PD16, PD18 to make external torque limit selection (TL) input
available.
When the analog torque limit (TLA) is valid, torque is limited in the
full servo motor output torque range. Apply 0 to +10VDC across
TLA-LG. Connect the positive terminal of the power supply to TLA.
Maximum torque is generated at +10V. (Refer to section 3.6.1 (5).)
Resolution:10bit
Analog torque TC Used to control torque in the full servo motor output torque range. Analog O
command Apply 0 to =8VDC across TC-LG. Maximum torque is generated at input
+8V. (Refer to section 3.6.3 (1).)
The torque at £8V input can be changed using parameter No.PC13.
Analog speed VC CN1-2 [ Apply 0 to =10VDC across VC-LG. Speed set in parameter Analog O
command No.PC12 is provided at ==10V. (Refer to section 3.6.2 (1).) input
Resolution:14bit or equivalent
Analog speed VLA Apply 0 to =10VDC across VLA-LG. Speed set in parameter Analog O
limit No.PC12 is provided at +10V. (Refer to section 3.6.3 (3).) input
Forward rotation PP CN1-10 | Used to enter a command pulse train. DI-2 (@)
pulse train NP CN1-35 | * Inthe open collector system (max.-input frequency 200kpps)
Reverse rotation PG CN1-11 Forward rotation pulse train across PP-DOCOM
pulse train NG CN1-36 Reverse rotation pulse train-across NP-DOCOM
- In the differential receiver system (max. input frequency 1Mpps)
Forward rotation pulse train across PG-PP
Reverse rotation pulse train across NG-NP
Thelcommand pulsetrain form(can be/changed\using parameter No.
PA13.
(3) Output signals
Connec- o Control
Signal Symbol | tor pin Functions/Applications . mode
division
No. pls][T
Encoder Z-phase oP CN1-33 | Outputs the zero-point signal of the encoder. One pulse is output per DO-2 OO0
pulse servo motor revolution. OP turns on when the zero-point position is
(Open collector) reached. (Negative logic)
The minimum pulse width is about 400us. For home position return
using this pulse, set the creep speed to 100r/min. or less.
Encoder A-phase LA CN1-4 [ Outputs pulses per servo motor revolution set in parameter No.PA15 DO-2 O[0]|0
pulse LAR CN1-5 [ in the differential line driver system. In CCW rotation of the servo
(Differential line motor, the encoder B-phase pulse lags the encoder A-phase pulse
driver) by a phase angle of n/2.
Encoder B-phase LB CN1-6 [ The relationships between rotation direction and phase difference of
pulse LBR CN1-7 [the A- and B-phase pulses can be changed using parameter No.
(Differential line PC19.
driver)
Encoder Z-phase Lz CN1-8 [ The same signal as OP is output in the differential line driver Do-2 |O|O|0O
pulse LZR CN1-9 [system.
(Differential line
driver)
Analog monitor 1 MO1 CN6-3 [ Used to output the data set in parameter No.PC14 to across MO1- Analog [O[O|O
LG in terms of voltage. Resolution: 10 bits or equivalent output
Analog monitor 2 MO2 CN6-2 [ Used to output the data set in parameter No.PC15 to across MO2- Analog |O|O|O
LG in terms of voltage. Resolution: 10 bits or equivalent output
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(4) Communication

POINT

- Refer to chapter 13 for the communication function.

Connec- Control
Signal Symbol | tor pin Functions/Applications ) I/O mode
division
No. Pls]T
RS-422 I/F SDP CN3-5 | Terminals for RS-422 communication. (Refer to chapter 13.) O[0]|0
SDN CN3-4
RDP CN3-3
RDN CN3-6
(5) Power supply
Connec- Control
Signal Symbol | tor pin Functions/Applications ) I/O mode
division
No. Pls|T
Digital I/F power DICOM | CN1-20 | Used to input 24VDC (24VDC 10% 300mA) for I/O interface of the O[0]|0
supply input CN1-21 | servo amplifier. The power supply capacity changes depending on
the number of I/O interface points to be used. For sink interface,
connect @) of 24VDC external power supply. For source interface,
connect O of 24VDC external power supply.
Open collector OPC | CN1-12 | When inputting a-pulse train in the open collector system, supply this O
power input terminal with the positive (+) power. of 24VDC.
Digital I/F DOCOM | CN1-46 | Common terminal for input device such as SON and EMG of the O[0]|0
common CN1-47 | servo amplifier. Pins_are connected internally. For sink interface,
connect © of 24VDC external power supply. For source interface,
cdnhect ®-of 24VDC-external power supply.
15VDC power P15R | CN1-1 [ Outputs 15VDC to across P15R-LG. Available as power for TC, O|0|0
supply TLA, V(C, VLA.
Permissible current: 30mA
Control common LG CN1-3 | Common terminal for TLA, TC, VC, VLA, FPA, FPB, OP ,MO1, MO2 O|0|0O
CN1-28 | and P15R.
CN1-30 | Pins are connected internally.
CN1-34
CN3-1
CN3-7
CN6-1
Shield SD Plate | Connect the external conductor of the shield cable. O|0|0O
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3.6 Detailed description of the signals
3.6.1 Position control mode

(1) Pulse train input
(a) Input pulse waveform selection
Command pulses may be input in any of three different forms, for which positive or negative logic can
be chosen. Set the command pulse train form in parameter No.PA13. Refer to section 5.1.10 for details.

(b) Connections and waveforms
1) Open collector system
Connect as shown below.

Servo amplifier

24VDC | opc

DOCOM

Approx.
1.2k Q

N

Approx.
1.2kQ

N

Note. Pulse train input interface is comprised of a photo coupler.

Therefore,; it may be. any malfunctions since the current is reduced when connect a
resistance to a pulse train signal line.

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No.PA13 has been set to 0010). Their relationships with
transistor ON/OFF are as follows.

Forward rotation

pulse train ‘ (oFF)l(ON)| (OFF)l(ON)| (OFF)
(transistor)

Reverse rotation

pulse train (OFF) l(ON) | (OFF)l(ON) | (OFF)J,(ON) ’7

(transistor)

Forward rotation command Reverse rotation command
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2) Differential line driver system
Connect as shown below.

Servo amplifier

o PPl %
l? X X
L . APG
T - -Z--- ¢
(Note) Approx. «
PR § NP 1000 b
[E X X
) . ING
SD

Note. Pulse train input interface is comprised of a photo coupler.
Therefore, it may be any malfunctions since the current is reduced when connect a
resistance to a pulse train signal line.

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No.PA13 has been set to 0010).
The waveforms of PP, PG, NP and NG are based on that of the ground of the differential line driver.

Forward rotation

pulse train
ET Dooony o
i) I

|

E N |
NG |
ole
e

1]
L]
T

Forward rotation command Reverse rotation command

(2) In-position (INP)
INP turns on when the number of droop pulses in the deviation counter falls within the preset in-position
range (parameter No.PA10). INP turns on when low-speed operation is performed with a large value set as
the in-position range.

ON
Servo-on (SON)

OFF

Yes
Alarm

No

Droop pulses

In-position (INP * | q
Nn-positio
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(3) Ready (RD)

ON
Servo-on (SON)
OFF

Yes E 3
NO 1 I

100ms orless  10ms or less 10ms or less

Ready (RD) N
ea
y OFF

Alarm

(4) Electronic gear switching
The combination of CM1 and CM2 gives you a choice of four different electronic gear numerators set in the
parameters.
As soon as CM1/CM2 is turned ON or OFF, the molecule of the electronic gear changes. Therefore, if any
shock occurs at this change, use position smoothing (parameter No.PB03) to relieve shock.

(Note) Input device Electronic gear molecule
CM2 CM1
0 0 Parameter No.PA0O6
0 1 Parameter No.PC32
1 0 Parameter No.PC33
1 1 Parameter No.PC34
Note. 0: off
1:0n

(5) Torque limit

f CAUTION = If the torque limit is canceled during servo lock, the servo motor may suddenly rotate
according to position deviation-in ‘respectto the command position.

(a) Torque limit and torque
By setting parameter No.PA11 (forward rotation torque limit) or parameter No.PA12 (reverse rotation
torque limit), torque is always limited to the maximum value during operation. A relationship between the
limit value and servo motor torque is shown below.

CW direction Max. torque CCW direction

|

| I
| I
| [N |
| =) I

o

| = I
| o I
| = I
| I
| I
| I

100 0 100 [%]

Torque limit value in  Torque limit value in
parameter No.PA12 parameter No.PA11
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A relationship between the applied voltage of the analog torque limit (TLA) and the torque limit value of
the servo motor is shown below. Torque limit values will vary about 5% relative to the voltage
depending on products.

At the voltage of less than 0.05V, torque may vary as it may not be limited sufficiently. Therefore, use
this function at the voltage of 0.05V or more.

Servo amplifier
< 100 . p
S |
1 - — -
3 ' — L (Note)
.; : —7 DOCOM
£ | —={P15R
g | 2kQ 2k — TLA
S I . Ic
C CO 0.05 10 Japan resistor SD

TLA application voltage [V] RRS10 or equivalent

TLA application voltage vs.
torque limit value

Connection example

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

(b) Torque limit value selection

As shown below, the forward rotation torque limit (parameter No.PA11), or reverse rotation torque limit
(parameter No. PA12) and the analog torque limit (TLA) can be chosen using the external torque limit
selection (TL).

When internal torque limit selection (TL1)-is made usable by parameter No.PD03 to PD08, PD10 to
PD12, internal torque limit 2 (parameter No.PC35) can, be selected. However, if the parameter No.PA11
and parameter No.PA12 value is less than the limit value selected by TL/TL1, the parameter No.PA11
and parameter No.PA12 valuelis made valid:

(Note) Input device Validated torque limit values
TLA L Limit value status CCW driving/CW CW driving/CCW
regeneration regeneration
0 0 Parameter No.PA11 Parameter No.PA12
TLA Parameter No.PAT1 Parameter No.PA11 Parameter No.PA12
0 1 Parameter No.PA12
Parameter No.PA11
TLA Parameter No.PA12 TLA TLA
Parameter No.PC35 Parameter No.PAT Parameter No.PA11 Parameter No.PA12
Parameter No.PA12
! 0 Parameter No.PA11
Parameter No.PC35 ' Parameter No.PC35 | Parameter No.PC35
Parameter No.PA12
1 1 TLA Parameter No.PC35 | Parameter No.PC35 | Parameter No.PC35
TLA Parameter No.PC35 TLA TLA
Note. 0: off
1:0n

(c) Limiting torque (TLC)

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

(1) Speed setting
(a) Speed command and speed
The servo motor is run at the speeds set in the parameters or at the speed set in the applied voltage of

the analog speed command (VC). A relationship between the analog speed command (VC) applied
voltage and the servo motor speed is shown below.

Rated speed is achieved at £10V with initial setting. The speed at =10V can be changed using
parameter No.PC12.

Speed [r/min] i CCW direction
-10 ! A
1 0 +10 N
CW direction | VC applied voltage [V] O <
|
)

***** Rated speed \-{

The following table indicates the rotation direction according to forward rotation start (ST1) and reverse
rotation start (ST2) combination.

Reverse rotation (CW)

(Note 1) Input device (Note 2) Rotation direction
ST2 ST : Analog speed command (VC) . Internal speed
+ Polarity 0V —Polarity commands
0 0 Stop Stop Stop Stop
(Servollock) (Servo-lock) (Servo)lock) (Servo lock)
0 1 CCW Stop CW CCW
0 CW (Noservo lock) CCW CcwW
1 1 Stop Stop Stop Stop
(Servo lock) (Servo lock) (Servo lock) (Servo lock)
Note 1. 0: off
1:on

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

Generally, make connection as shown below.

Servo amplifier

— 15T ] (Note)

_———{sm2
DOCOM

-1 P15R
2kQ 2k v
LG
Japan resistor Y SD

RRS10 or equivalent

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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(b) Speed selection 1 (SP1), speed selection 2 (SP2) and speed command value
Choose any of the speed settings made by the internal speed commands 1 to 3 using speed selection 1
(SP1) and speed selection 2 (SP2) or the speed setting made by the analog speed command (VC).

(Note) Input device
Speed command value
SP2 SP1
0 0 Analog speed command (VC)
0 1 Internal speed command 1 (parameter No.PC05)
1 0 Internal speed command 2 (parameter No.PCO06)
1 1 Internal speed command 3 (parameter No.PC07)
Note. O: off
1:on

By making speed selection 3 (SP3) usable by setting of parameter No.PD03 to PD08/PD10 to PD12,
you can choose the speed command values of analog speed command (VC) and internal speed
commands 1to 7.

(Note) Input device
Speed command value
SP3 SP2 SP1
0 0 0 Analog speed command (VC)
0 0 1 Internal speed command 1 (parameter No.PC05)
0 1 0 Internal speed command 2 (parameter No.PCO06)
0 1 1 Internal speed command 3 (parameter No.PCO07)
1 0 0 Internal speed command 4 (parameter No.PC08)
1 0 1 Internal speed command 5 (parameter No.PC09)
1 1 0 Internal speed command 6 (parameter No.PC10)
1 1 1 Internal speed command 7 (parameter No.PC11)
Note: 0:-off
1:0n

The speed may be changed during rotation.- In;this case, the values set in parameters No.PC01 and
PCO02 are used for acceleration/deceleration.

When the speed has been specified under any internal speed command, it does not vary due to the
ambient temperature.

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

Internal speed
Internal speed | command 2

Set speed selection command 1|

Start (5T1,5T2)  ON 3 L
Servo motor speed L/ 3 Y :

oN | u |
Speed reached (SA) 1 L L

(3) Torque limit
As in section 3.6.1 (5).
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3.6.3 Torque control mode

(1) Torque control
(a) Torque command and torque
A relationship between the applied voltage of the analog torque command (TC) and the torque by the
servo motor is shown below.

The maximum torque is generated at =8V. Note that the torque at =8V input can be changed with
parameter No.PC13.

|
Speed[r/min] ! CCW direction
-10 |
l 0 +10
CW direction , VC applied voltage [V]
|
)

***** Rated speed

Reverse rotation (CW)

Generated torque limit values will vary about 5% relative to the voltage depending on products.

Also the torque may vary if the voltage is low (—0.05 to +0.05V) and the actual speed is close to the
limit value. In such a case, increase the speed limit value.

The following table indicates the torque generation directions determined by the forward rotation
selection (RS1) and reverse rotation selection (RS2) whenthe analog torque command (TC) is used.

(Note) Input device Rotation direction
Torque control command (TC)
RS2 RS1 3 -
+-Polarity [0)% —Polarity
0 0 Torque is not generated. Torque is not generated.
CCW (reverse rotation in CW (forward rotation in
0 1 driving-mode/forward. rotation driving mode/reverse rotation
in regenerative mode) Torque is not | in regenerative mode)
CW (forward rotation in generated. [ CCW (reverse rotation in
1 0 driving mode/reverse rotation driving mode/forward rotation
in regenerative mode) in regenerative mode)
1 1 Torque is not generated. Torque is not generated.
Note. 0: off
1:on

Generally, make connection as shown below.

Servo amplifier

__——++ RS1
- RS2 (Note)

— DOCOM

It:_ = ‘I‘ TC
—8to +8V LG

- o

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.
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(b) Analog torque command offset

Using parameter No.PC38, the offset voltage of —999 to +999mV can be added to the TC applied

voltage as shown below.

Max. torque

(2) Torque limit

(]
3
g
o
e
(]
©
o Parameter No. PC38 offset range
& —999 to+999mV
0 +8(-8)

TC applied voltage [V]

By setting parameter No.PA11 (forward rotation torque limit) or parameter No.PA12 (reverse rotation torque

limit), torque is always limited to the maximum

value during operation. A relationship between limit value

and servo motor torque is as in section 3.6.1 (5). Note that the analog torque limit (TLA) is unavailable.

(3) Speed limit
(a) Speed limit value and speed
The speed is limited to the values/set'in pa

rameters No.PC05 to PC11 (internal speed limits 1 to 7) or

the value set in the applied voltage of the analog speed limit (VLA).

A relationship between the analog speed li
shown below.

mit (VLA) applied voltage and the servo motor speed is

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

Speed[r/min]
-10

|
! CCW direction

I
CW direction ,
I
|

0

A

S
Y

10
VC applied voltage [V]

Rated speed
Reverse rotation (CW)

The following table indicates the limit direction according to forward rotation selection (RS1) and reverse

rotation selection (RS2) combination.

(Note) Input device Speed limit direction
Analog speed limit (VLA) Internal speed
RS1 RS2 +Polarity — Polarity commands
1 0 CCw Cw CCW
0 1 CW CCW CW
Note. O: off
1:on
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Generally, make connection as shown below.

Servo amplifier

— 1 715P1 ] (Note)
— ] SP2
—7 DOCOM
:'n_n 77] ‘ P15R
2kQ 28 ViA
,,,\ LG
Japan resistor SD

RRS10 or equivalent

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

(b) Speed selection 1(SP1)/speed selection 2(SP2)/speed selection 3(SP3) and speed limit values
Choose any of the speed settings made by the internal speed limits 1 to 7 using speed selection
1(SP1), speed selection 2(SP2) and speed selection 3(SP3) or the speed setting made by the analog
speed limit (VLA), as indicated below.

(Note) Input device o
Speed limit value
SP3 SP2 SP1
0 0 0 Analog speed limit (VLA)
0 0 1 Internal speed limit 1 (parameter No.PC05)
0 1 0 Internal speed limit 2 (parameter No.PC06)
0 1 1 Internal'speed limit 3 (parameter No.PCO07)
1 0 0 Internal speed limit 4 (parameter No.PC08)
1 0 1 Internal speed limit 5 (parameter No.PC09)
1 1 0 Internal speed-limit-6 (parameter No.PC10)
1 1 1 Internal speed limit 7 (parameter No.PC11)
Note. 0:-off
1:on

When the internal speed limits 1 to 7 are used to command the speed, the speed does not vary with the
ambient temperature.

(c) Limiting speed (VLC)
VLC turns on when the servo motor speed reaches the speed limited using any of the internal speed
limits 1 to 7 or the analog speed limit (VLA).
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3.6.4 Position/speed control change mode

Set "O000O1" in parameter No.PAO1 to switch to the position/speed control change mode. This function is not
available in the absolute position detection system.

(1) Control change (LOP)
Use control change (LOP) to switch between the position control mode and the speed control mode from
an external contact. Relationships between LOP and control modes are indicated below.

(Note) LOP Servo control mode

0 Position control mode

Speed control mode

Note. 0: off
1:0n

The control mode may be changed in the zero speed status. To ensure safety, change control after the
servo motor has stopped. When position control mode is changed to speed control mode, droop pulses are
reset.

If the LOP has been switched on-off at the speed higher than the zero speed and the speed is then
reduced to the zero speed or less, the control mode cannot be changed. A change timing chart is shown
below.

Position Speed Position
control mode , control mode , control mode

Zero speed
Servo motor speed level \

ON
Zero speed detection (ZSP)
OFF

ON
Control change (LOP Note) | Note) |
ge(LOP)  ___ (Note) (Note) |

Note. When ZSP is not on, control cannot be changed if LOP is switched on-off.
If ZSP switches on after that, control cannot be changed.

(2) Torque limit in position control mode
As in section 3.6.1 (5).
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(3) Speed setting in speed control mode
(a) Speed command and speed
The servo motor is run at the speed set in parameter No.8 (internal speed command 1) or at the speed
set in the applied voltage of the analog speed command (VC). A relationship between analog speed
command (VC) applied voltage and servo motor speed and the rotation directions determined by the
forward rotation start (ST1) and reverse rotation start (ST2) are as in (a), (1) in section 3.6.2.
Generally, make connection as shown below.

Servo amplifier

— L5 ] (Note)
] ST2
—3 DOCOM
— - P15R
2kQ 28 Ve
— ,\ LG
Japan resistor SD
RRS10 or equivalent

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

(b) Speed selection 1 (SP1), speed selection 2 (SP2) and speed command value
Choose any of the speed settings:made by the‘internal speed commands 1 to 3 using speed selection 1
(SP1) and speed selection 2 (SP2) or the speed setting made by the analog speed command (VC).

(Note) Input device
Speed command value
SP2 SP1
0 0 Analog speed command (VC)
0 1 Internal speed command 1 (parameter No.PCO05)
1 0 Internal speed command 2 (parameter No.PCO06)
1 1 Internal speed command 3 (parameter No.PC07)
Note. 0v/off
1:on

By making speed selection 3 (SP3) usable by setting of parameter No.PD03 to PD08/PD10 to PD12,
you can choose the speed command values of analog speed command (VC) and internal speed
commands 1to 7.

(Note) Input device
Speed command value
SP3 SP2 SP1
0 0 0 Analog speed command (VC)
0 0 1 Internal speed command 1 (parameter No.PC05)
0 1 0 Internal speed command 2 (parameter No.PCO06)
0 1 1 Internal speed command 3 (parameter No.PCO07)
1 0 0 Internal speed command 4 (parameter No.PC08)
1 0 1 Internal speed command 5 (parameter No.PC09)
1 1 0 Internal speed command 6 (parameter No.PC10)
1 1 1 Internal speed command 7 (parameter No.PC11)
Note. 0: off
1:on
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The speed may be changed during rotation. In this case, the values set in parameters No.PC01 and
PCO02 are used for acceleration/deceleration.

When the internal speed command 1 to 7 is used to command the speed, the speed does not vary with
the ambient temperature.

(c) Speed reached (SA)
As in section 3.6.2 (2).

3.6.5 Speed/torque control change mode

Set "00O0O3" in parameter No.PAO1 to switch to the speed/torque control change mode.

(1) Control change (LOP)
Use control change (LOP) to switch between the speed control mode and the torque control mode from an
external contact. Relationships between LOP and control modes are indicated below.

(Note) LOP Servo control mode

0 Speed control mode

Torque control mode

Note. 0: off
1:0n

The control mode may be changed at any-time. A change timing chart is shown below.

Speed Torque Speed
control mode  control mode  control mode

ON
Control change (LOP)
OFF

Servo motor speed E E
! ~/ (Note)

10V — g e

Analog torque
command (TC)

Note. When the start (ST1 * ST2) is switched off as soon as the mode is changed to
speed control, the servo motor comes to a stop according to the deceleration time
constant.

(2) Speed setting in speed control mode
As in section 3.6.2 (1).

(3) Torque limit in speed control mode
As in section 3.6.1 (5).
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(4) Speed limit in torque control mode
(a) Speed limit value and speed
The speed is limited to the limit value set in parameter No.8 (internal speed limit 1) or the value set in
the applied voltage of the analog speed limit (VLA). A relationship between the analog speed limit (VLA)
applied voltage and the servo motor speed is as in section 3.6.3 (3) (a).
Generally, make connection as shown below.

Servo amplifier
—715P1 ] (Note)
DOCOM

: P15R
2%Q 2kQ —{ VLA
LG

Japan resistor hNY SD
RRS10 or equivalent

Note. For the sink 1/O interface. For the source 1/O interface, refer to section 3.8.3.

(b) Speed selection 1 (SP1) and speed limit value

Use speed selection 1 (SP1) to select between the speed set by the internal speed limit 1 and the
speed set by the analog speed limit (VLA) as indicated in the following table.

(Note) Input device
Speed command value
SP1
0 Analog speed limit (VLA)
1 Internal’speed limit 1 (parameter No.PC05)
Note. O: off
1:on

When the internal speed limit 1 is used to command the speed, the speed does not vary with the
ambient temperature.

(c) Limiting speed (VLC)
As in section 3.6.3 (3) (¢)

(5) Torque control in torque control mode
As in section 3.6.3 (1).

(6) Torque limit in torque control mode
As in section 3.6.3 (2).
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3.6.6 Torque/position control change mode

Set"OO0O5" in parameter No.PAO1 to switch to the torque/position control change mode.

(1) Control change (LOP)
Use control change (LOP) to switch between the torque control mode and the position control mode from
an external contact. Relationships between LOP and control modes are indicated below.

(Note) LOP Servo control mode

0 Torque control mode

Position control mode

Note. 0: off
1:0n

The control mode may be changed in the zero speed status.

To ensure safety, change control after the servo motor has stopped. When position control mode is
changed to torque control mode, droop pulses are reset.

If the LOP has been switched on-off at the speed higher than the zero speed and the speed is then
reduced to the zero speed or less, the control mode cannot be changed. A change timing chart is shown
below.

Speed Torque Speed
control mode  control mode, control mode

Zero speed i
Servo motor speed level \, \i -
10V o !
Analog torque o i
command (TC) b i
oV — :
ON H :
Zero/speed detection (ZSP) | |
OFF ‘ !

ON
Control change (LOP)
OFF

(2) Speed limit in torque control mode
As in section 3.6.3 (3).

(3) Torque control in torque control mode
As in section 3.6.3 (1).

(4) Torque limit in torque control mode
As in section 3.6.3 (2).

(5) Torque limit in position control mode
As in section 3.6.1 (5).
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3.7 Alarm occurrence timing chart

= When an alarm has occurred, remove its cause, make sure that the operation signal
ACAUTlON is not being input, ensure safety, and reset the alarm before restarting operation.
* As soon as an alarm occurs, turn off Servo-on (SON) and power off.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo motor is coated to a
stop. Switch off the main circuit power supply in the external sequence. To reset the alarm, switch the control
circuit power supply from off to on, press the " SET" button on the current alarm screen, or turn the reset (RES)
from off to on. However, the alarm cannot be reset unless its cause is removed.

(Note 1)
Main circuit
control circuit ON | 3 Power off §— Poweron |
power supply OFF—, i
Base circuit ON | — ] |—9§| —
OFF—* B
Dynamic brake ~ Valid k ( - (' / : -
Invalid : /‘Im : : |Brake operatlonl\
Servo-on ON | VQA / / / : ‘/'
(SON) OFF— ! A f l
Ready ON | ] \ \ I—M (‘|—‘
(RD) OFF— —
Trouble ON | \ \\/
(ALM) OFF— |1S I = | I
Reset ON L
(RES) OFF —

50ms or longer 15 to 60ms (Note 2)
Alarm‘occurs: e

Remove cause of trouble.

Note 1. Shut off the main circuit power as soon as an-alarm occurs.
2. Changes depending on the operating status.

(1) Overcurrent, overload 1 or overload 2
If operation is repeated by switching control circuit power off, then on to reset the overcurrent (AL.32),
overload 1 (AL.50) or overload 2 (AL.51) alarm after its occurrence, without removing its cause, the servo
amplifier and servo motor may become faulty due to temperature rise. Securely remove the cause of the
alarm and also allow about 30 minutes for cooling before resuming operation.

(2) Regenerative alarm
If operation is repeated by switching control circuit power off, then on to reset the regenerative (AL.30)
alarm after its occurrence, the external regenerative resistor will generate heat, resulting in an accident.

(3) Instantaneous power failure
Undervoltage (AL.10) occurs when the input power is in either of the following statuses.
= A power failure of the control circuit power supply continues for 60ms or longer, then the power restores.
- During the servo-on status, the bus voltage dropped to 200VDC or less for MR-J3-[JA, 158VDC or less
for MR-J3-00A1, or 380VDC or less for MR-J3-C0A4.

(4) In position control mode (incremental)

When an alarm occurs, the home position is lost. When resuming operation after deactivating the alarm,
make a home position return.

3- 54
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3.8 Interfaces

3.8.1 Internal connection diagram

(Note 3)

Servo amplifier

USB

(Note 1) (Note 1)
P S T |CN1 Approx.5.6kQ/\ CN1 P | S | T
SON|SON|[SON| 15 1 | fet | 21 DICOM
sP2[sp2| 16 |- o <l T
PC [ST1|RS2| 17 |- ! — A 22 | INP| SA L
TL [ST2|RS1[ 18 |- L ‘- {23 |ZSP|ZSP|zSP|- L —
RES|RES|RES| 19 |- ! — ! | (Note 3)
CR [SP1[SP1| 41 |- R o 24 |INP | SA ]
EMG 42 |- L | — 25 |TLC|TLC|TLC|- L —
LSP[LSP 43 - ! | ‘
LSN|[LSN 44 p - 48 ALM B ]
_Approx. 5.6kQ! B ! l ,_l M l
LOP|LOP|LOP| 45 —D—@— La¥ Vit 49 | RD | RD ‘ RD 4
DOCOM 46 >
- — <lIsolated>- — - — - — - — - —-— - —
OPC 12 L ( v ‘ (Note 1)
DOCOM 47 Approx. 100kQ  Approx. 1.2kQ ‘ 4 LA —
PP 10 i ﬁ 5 LAR L
PG 11 6 LB Differential line
Approx. 100kQ  Approx. 1.2kQ .
NP 35 ] é 7 LBR driver output
(35mA or less)
NG 36 \ 8 Lz
‘ JC 9 LZR -
___________________‘ ¥y 33 OP —— Open collector
(Note 1) 34 LG output
P S T |CN1 (Note 1)
VC |VLA| 2 —E—& ON3| P |S[T| Reaz
\ 5 SDP
TLA|TLA| TC | 27 %JC 4 SDN -
3 RDP
15VDC f
T I <5 DN jﬁ
1 LG
LG 3 L 7 LG
::g :2)’2 (Note 1)
sD Case _7;7 CN6| P | S | T Analog monitor
R R
e e L e W
(Note 1) < +10VDC
P]s]T]cns 1 LG — -
VBUS 1 (Note 1) Servo motor
D— 2 cN2| P s T [ Encoder
D+ 3 7 MD : ;
GND 5 8 MDR : ;
3 MR ; ;
4 MRR : ;
2 LG e |
\Y @ E
_é_
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Note 1. P: Position control mode S: Speed control mode T: Torque control mode
2. For the differential line driver pulse train input. For the open collector pulse train input, make the following connection.

— DUS>—__ 1
24vDC—{OPC[ ™| 12
}—E DICOM | 20
DOCOM | 47
PP 10
PG 11
NP 35
NG 36
JbT 1

3. For the sink I/O interface. For the source I/O interface, refer to section 3.8.3.

3.8.2 Detailed description of interfaces

This section provides the details of the 1/0O signal interfaces (refer to the 1/0O division in the table) given in
section 3.5. Refer to this section and make connection with the external equipment.

(1) Digital input interface DI-1
Give a signal with a relay or open collector transistor. Refer to section 3.8.3 for source input.

Servo amplifier
For transistor P

- SON,
Approx. 5mA _ ot Approx. 5.6k Q
-
k Switer @@’x
R | p DICOM
i

Vces=1.0V 24VDC+10%
leeo=100 u A 300mA

(2) Digital output interface DO-1
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: 40mA or less, maximum current: 50mA or
less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the servo ampilifier.
Refer to section 3.8.3 for the source output.

Servo amplifier

If polarity of diode is
reversed, servo

ALM, Load ~amplifier wil fail.
x\ Z.S A etc. ¢ I |—|
514 L & ]
3>—DOCOM g
1
(Note) 24VDC+10 %
300mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (up to 26.4V) from external source.
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(3) Pulse train input interface DI-2

Give a pulse train signal in the differential line driver system or open collector system.

(a) Differential line driver system
1) Interface

10m or less

Servo amplifier

Max. input pulse
frequency 1Mpps

PP(NP)

Approx. 100 Q8 %
PG(NG)

(Note) D{ X

Am26LS31 or equivalen&( SD

<VOH: 2.5V
VoL: 0.5V

Note. Pulse train input interface is comprised of a photo coupler.

Therefore, it may be any malfunctions since the current is reduced when connect a

resistance to a pulse train signal line.

2) Input pulse condition

tc

@B (Ll

PP-PG 5

_7 tc>0.35us

0.1

| tF>3us

tc

tLH

NP+ NG

ks

(b) Open collector system
1) Interface

24VDC
1]

S U

Servo amplifier

Max. input pulse
OPC putp

(Note)

2m or less

frequency 200kpps
Approx. 1.2k Q

b
PP, NP %

|pocom

U ¥

Note. Pulse train input interface is comprised of a photo coupler.

Therefore, it may be any malfunctions since the current is reduced when connect a

resistance to a pulse train signal line.

tLH=tHL<0.1us
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2) Input pulse condition

P

Photocoupler

v

1
| S|
¢E0

High-speed photocoupler

e JLtHL tLH=tHL<0.2us
09 —| tc>2us
PP 0.1 f tF>3us
tc tLH
tF
NP
ncoder output pulse DO-
4) Encod tput pulse DO-2
(a) Open collector system
Interface
Max. output current: 35mA
5 to 24VDC
Servo amplifier » Servo amplifier
oPl ~~ - <_|j oPl ~~ -
[ N [
[ [
ﬁ LGl 1. I ﬁ LGl |
% [ e %7 % [ o
SDOj SDOJ
(b) Differential line driver system
1) Interface
Max. output current: 35mA
Servo amplifier Servo amplifier
LA . LA
B12)| ~ - Am26L.S32 or equivalent (B, 12) | ~ 100Q
[ (]
s ! 1502 | 3 -
1 ||
LAR i LAR o'
(LBR,LZR)| ! (LBR, LZR)
e v
SD SD
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2) Output pulse

(5) Analog input
Input impedance 10 to 12kQ

(6) Analog output

Servo motor CCW rotation

LA Time cycle (T) is determined by the settings
L of parameter No.PA15 and PC19.
LAR —

s I e O e O
R LTI L
"2

LZ
LZR

N

400ys or longer

OoP

Servo amplifier

+15VDC
(¥, --—-~ [p15R

—J
Upper limit setting 2kQ | | Ivc, etc
20| [ f

I I'—G Approx.

17 0y 10kQ2
SD

Servo amplifier

MO
(MO2)

Max. Output current: TmA

? > I Output voltage: =10V (Note)
Resolution: 10 bits or equivalent

LG

o

Note. Output voltage range varies depending on the monitored signal. (Refer to section
5.3.3.)
When connecting an analog output to an external device, use one whose withstand
voltage is =£15VDC or more.
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3.8.3 Source I/O interfaces

In this servo ampilifier, source type I/O interfaces can be used. In this case, all DI-1 input signals and DO-1
output signals are of source type. Perform wiring according to the following interfaces.

(1) Digital input interface DI-1

Servo amplifier

SON,

—> etc.
| I
Approx. 5.6kQ |
Switch QQZ”
| n DICOM
<+ L
Approx. 5mA 24VDC+10 %
Vces=1.0V 300mA
lceo=100 A

(2) Digital output interface DO-1
A maximum of 2.6V voltage drop occurs in the servo amplifier.

Servo amplifier

If polarity of diode is

reversed, servo
ALM, Load ~amplifier will fail.
Z_S ete. [1TT% NIl

i

N

& L
zﬂ A ||
>=Ibocom )
I I
(Note) 24VDC +10%
300mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (up. to 26.4V) from external source.
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3.9 Treatment of cable shield external conductor
In the case of the CN1 and CN2 connectors, securely connect the shielded external conductor of the cable to
the ground plate as shown in this section and fix it to the connector shell.

N —

Core T Sheath
External conductor
Pull back the external conductor to cover the sheath.

External conductor Sheath

Strip the sheath.

(1) For CN1 connector (3M connector)

: g <+— Screw

(2) For CN2 connector (3M or Molex connector)
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3.10 Connection of servo amplifier and servo motor

= During power-on, do not open or close the motor power line. Otherwise, a
AWARNING 9P P P
malfunction or faulty may occur.

3.10.1 Connection instructions

AWARNlNG - Insulate the connections of the power supply terminals to prevent an electric shock.

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier and
servo motor. Not doing so may cause unexpected operation.
- Do not connect AC power supply directly to the servo motor. Otherwise, a fault may
/I\CAUTION  ocaur
* Do not use the 24VDC interface power supply for the electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake.
Otherwise, a fault may occur.

POINT

- Refer to section 12.1 for the selection of the encoder cable.
- Refer to the Servo Motor Instruction Manual (Vol.2) for the selection of a surge
absorber for the electromagnetic brake.

This section indicates the connection of the motor power supply (U, V, W). Use of the optional cable or
connector set is recommended for connection between the servo-amplifiercand servo motor. Refer to section
12.1 for details of the options.

(1) For grounding, connect the earth cable of the servo motor to the protective earth (PE) terminal of the servo
amplifier and connect the ground cable of the servo amplifier to the earth via the protective earth of the
control box. Do not connect them directly to the protective earth of the control panel.

Control box
Servo Servo motor
amplifier
QOO ]

PE terminal I@J @

(2) Do not use the 24VDC interface power supply for the electromagnetic brake. Always use the power supply
designed exclusively for the electromagnetic brake.
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3.10.2 Power supply cable wiring diagrams

(1) HF-MP series - HF-KP series servo motor
(a) When cable length is 10m or less

10m or less
MR-PWS1CBLOM-A1-L
MR-PWS1CBLOM-A2-L
s lif MR-PWS1CBLOM-A1-H S i
ervo amplifier MR-PWS1CiBL|:|M-A2-H ervo motor
CNP3| - N
¥ AWG 19 (red) ¥
v AWG 19 (white) v
w 2wg 12 EblaCk)/ llow) W
reen/yellow
o gy B
D

(b) When cable length exceeds 10m
When the cable length exceeds 10m, fabricate an extension cable as shown below. In this case, the
motor power supply cable should be within 2m long.
Refer to section 12.11 for the wire used for the extension cable.

2m or less

"MR-PWS1CBL2M-A1-L
MR-PWS1CBL2M-A2-L
MR-PWS1CBL2M-A1-H

50m or less MR-PWS1CBL2M-A2-H
s iifier|® MR-PWS2CBLO3M-A1-L s i
ervo ampilitier MR-PWSZC?LO?}M-AZ-L ervo motor
CNPR3 Extension cable ’ N

AWG 19 (red)
T AWG 19 (white)
AWG 19 (black)
AWG 19 (green/yellow)

(Nete) / (Note)

a) Relay connector for b) Relay connector for motor
extension cable power supply cable

®|=|<|c

® ®|=[<|Cc
i

Note. Use of the following connectors is recommended when ingress protection (IP65) is

necessary.
Relay connector Description IP rating
Connector: RM15WTPZ-4P(71) IP65
a) Relay connector for | ¢4 clamp: JR13WCC-5(72)
extension cable (Hirose Electric) T Numeral changes depending on the cable OD.
b) Relay connector for | Connector: RM15WTJZ-4S(71) P65
motor power supply Co_rd clamp: J_R13WCC-8(72)
cable (Hirose Electric) T Numeral changes depending on the cable OD.
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(2) HF-SP series - HC-RP series = HC-UP series = HC-LP series = HA-LP502 - HA-LP702 - HF-JP series servo

motor

POINT

* Insert a contact in the direction shown in the figure. If inserted in the incorrect
direction, the contact is damaged and falls off.

Soldered part \ Pin No.1 Sc_)lde_red part or
or crimping part G ?rlr_npmdg part
acing down

facing up

Model: CM10-SP10S-C1(D6) Model: CM10-SP2S-C1(D6)
CM10-SP2S-VP-[

CM10-SP10S-VP-M
CM10-AP10S{1(D6) CM10-AP2S-[0(D6)
CM10-AP10S-VP-M CM10-AP2S-VP-O

(a) Wiring diagrams
Refer to section 12.11 for the cables used for wiring.
1) When the power supply connectoriand the electromagnetic brake connector are separately supplied.

L 50m.or less N
Servo amplifierr | Servo motor

U U
v v
W w
D D]
D
CN1,| =24VDC
d

DOCOM i

DiCOM

ALM [ g !

(Note 2) | MBR 1

L N~
Lzl
24VDC power Electromagnetic
| StUPpW for tic brake interlock
electromagnetic
brakeg (MBR) Mo’
RA2 RA1 RA3

|
’—‘ | B1
Kffh?ll)e B2 !3 (Note )

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. When using a servo motor with an electromagnetic brake, assign the
electromagnetic brake interlock (MBR) to external output signal in the parameters

No.PA04, PD13 to PD16 and PD18.
3. Shut off the circuit by interlocking with the emergency stop switch.
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2) When the power supply connector and the electromagnetic brake connector are shared.

24VDC power

Electromagnetic

L 50m or less
Servo amplifierr | Servo motor
0 0]
v V]
w w
e E]
D
CN1 | =24VvDC
DOCOM
DICOM
ALM L]
SN
(Note 2) | MBR 1
——
supply for j
;. brake interlock
electromagnetic
(MBR) (Note 3)
brake RA2  RA1  RA3
! Trouble ﬂ
(ALM) < B2

(Note 1)

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.

2. Whenusing a;servo motor-with an electromagnetic brake, assign the
electromagnetic brake interlock (MBR) to external output signal in the parameters
No.PAQ4, PD13lto, PD16 and PD18.

3. Shut off the circuit by interlocking with the emergency stop switch.

(b) Connector and signal allotment
The connector fitting the servo motor'is prepared as optional equipment. Refer to section 12.1. For
types other than those prepared as optional-equipment, refer to chapter 3 in Servo Motor Instruction

Manual (Vol. 2) to select.

Servo motor

Servo motor side connectors

Electromagnetic

500 O
| =
4

O»[jﬂ 5

o

Encoder Power supply brake
HF-SP52(4) to 152(4)
R MS3102A18-10P -
HF-SP202(4) to 502(4) -
i DDK
HF-SP121 to 301 MS3102A22-22P (DDK)
HF-SP421 - 702(4) CE05-2A32-17PD-B
HC-RP103 to 203 CE05-2A2223PD-B[ __ o
HC-RP353 - 503 CE05-2A24-10PD-B (fw‘;or”;?h;’:egr
HC-UP72 - 152 CE05-2A22-23PD-B| P
HC-UP202 to 502 CM10-R10P | CE05-2A24-10PD-B | MS3102A10SL-4P
(DDK) The connector for

HC-LP52 to 152

HC-LP202 - 302

CE05-2A22-23PD-B

power is shared

CE05-2A24-10PD-B

MS3102A10SL-4P

HA-LP502 CE05-2A24-10PD-B
HA-LP702 CE05-2A32-17PD-B
HF-JPS3(4) to 203(4) - MS3102A18-10P CM10-R2P
3534 » 5034 ]
(DDK)
HF-JP353 - 503 MS3102A22-22P
HF-JP11K1IM (4) *
MS3102A20-29P | MS3102A32-17P | MS3101A10SL-4P

15K1M (4)
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Encoder connector signal allotment
CM10-R10P

Tel;\ln(;l.nal Signal
1 MR
2 MRR
3
4 BAT
5 LG
6
7
8 P5
9
10 SHD

Power supply connector signal allotment
CE05-2A22-23PD-B

Terminal .
® ® No Signal
® A U
® ® ' B V
® © C W
&)
D
View b (earth)
E
F
B1
e (Note)
B2
H
(Note)
Note. For the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.

Brake connector signal allotment

MS3102A10SL-4P
Terminal .
No. Signal
B1
® ' A (Note)
B2
B (Note)
View ¢ Note. For the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.

Encoder connector signal allotment
MS3102A20-29P

Key Pin Signal
A MD
B MDR
C MR
D MRR
E
View a F BAT
G
H
J
K
L
M CONT
N SHD
P
R LG
S P5
T

Power supply connector signal-allotment
CE05-2A24-10PD-B

Terminal )
No Signal
® ® A ¥
® © ® % v
©® © c W
@
) D
View b (earth)
B1
E (Note)
B2
F (Note)
G
Note. For the motor
with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.

Power supply connector signal allotment
MS3102A18-10P
MS3102A22-22P
MS3102A32-17P

CE05-2A32-17PD-B

Terminal Signal

No. 9

© © A U

0

B \

® c W
b &
View b (earth)

Brake connector signal allotment

CM10-R2P
Terminal )

No. Signal

1 B1
© o (Note)

B2
2 (Note)
View ¢ Note. For the motor

with an

electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.
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(3) HA-LP series servo motor

POINT

- Refer to (2) in this section for HA-LP502, 702.

(a) Wiring diagrams

Refer to section 12.11 for the cables used for wiring.

1) 200V class
(Note 4)
Power supply
of cooling fan
/\/
" 50m or less _
Servo amplifier Servo motor
NFB MC
3-phase ——XK  ————— L1 U U *\*\ NF
200 to %;—v/_ L2 v v
230VAC ]
—X > L] Ls W W
S =
&
T 24\|/|DC Cooling fan
DOCOM d (Note 2)
DICOM
ALM
bt
1 “1
(Note 5)| MBR 1
=

24VDC power
supply for

brake

Electromagnetic
electromagnetic .brake interlock
(MBR) (Note 6)
RA2 RA1 RA3
Trouble
(ALM)

FI

B1
(Note 1)

!

OHS2
Servo motor

OHS1
(Note 3)

24VDC 4 . thermal relay
b

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. When the power supply for the cooling fan is 1-phase, BW does not exist.
3. Configure the power supply circuit which turns off the magnetic contactor after detection of servo motor thermal.
4. For the cooling fan power supply, refer to section 3.10.2 (3) (b).
5. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake interlock (MBR) to external
output signal in the parameters No.PA0O4, PD13 to PD16 and PD18.
6. Shut off the circuit by interlocking with the emergency stop switch.
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2) 400V class
(Note 4)
Power supply
of cooling fan
I\
50m or less —1
Servo amplifier Servo motor
NFB MC
3-phase < L1 V] U 7\\7\ NFB
380 to %/—v/— L v v
480VAC | ]
—X > ] Ls W -
3 )
sy
CN1| = 24YIDC Cooling fan
DOCOM 1T (Note 2)
DiIcCoOM
ALM o]
L Ly
(Note 5)| MBR ™
| N
=l
. rake interloc
electrgglfgnetlc (MBR) (Note 6)
| RA2 RA1 RA3
I B1
Ty % |52 !3 (Note )
OHS1 OHS2
(Note 3) Servo motor

SAVDE 4 _ thermal relay
3

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. There is no BW when the power supply of the cooling fan is a 1-phase.
3. Configure the power supply circuit which turns off the magnetic contactor after detection of servo motor thermal.
4. For the cooling fan power supply, refer to (3) (b) of this section.
5. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake interlock (MBR) to external output
signal in the parameters No.PA04, PD13 to PD16 and PD18.
6. Shut off the circuit by interlocking with the emergency stop switch.
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(b) Servo motor terminals

Encoder connector
CM10-R10P

Terminal box

i Q
= @ N

Brake connector
MS3102A10SL-4P

—

Encoder connector signal Terminal . Brake connector signal Terminal .
Signal Signal
allotment No. allotment No.
CM10-R10P 1 MR MS3102A10SL-4P B1
1
2 MRR (Note)
3 B2
@ 2
4 BAT ' (Note)
5 LG @ Note. For the motor with an
6 electromagnetic brake,
7 supply electromagnetic
8 P5 brake power (24VDC).
g9 There is no polarity.
10 SHD

Terminal box inside (HA-LP601(4) +701M(4) = 11K2(4))

Thermal sensor terminal
block

(OHS1 + OHS2) M4 screw

Motor power supply
terminal block

(U =V - W) M6 screw

Cooling fan terminal
block

(BU - BV) M4 screw

Terminal block signal
arrangement
Encoder connector

orsorss
CM10-R10P

o

Earth terminal(®)
M6 screw

BU
o 5 ulvi|w
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Terminal box inside (HA-LP801(4) - 12K1(4) - 11K1M(4) - 15K1M(4) - 15K2(4) - 22K2(4)

@] O
QIEIGIRIG)] | L
” BU BV BHWOHSIOHS? D

HH e -
Cooling fan terminal Thermal sensor terminal
block | block
(BU - BV - BW) i H Ml (OHS1 - OHS2)
M4 screw U] M4 screw

0
Motor power supply
terminal block . .

Terminal block signal

(U - V - W) M8 screw ‘~. Encoder connector g

[ CM10-R10P arrangement

| BU | BV ‘ BW ‘OHS1|OH82‘

Earth terminal(®)
M6 screw

U \ W

Terminal box inside (HA-LP15K1(4) - 20K1(4) - 22K1M(4))

Motor power supply

terminal block Encoder connector
UV =W)M8 screw/ CM10-R10P

(o o ol
0 1l
Al [in
0 1]

le] D)D) T[‘(: O

OHS1 OHS?| O

[E: : ‘ dl “ ::D
0 1] Thermal sensor terminal

block
(OHS1 - OHS2) M4 screw

{1 Cooling fan terminal block

o7 BU - BV - BW) M4 screw Terminal block signal arrangement

Earth terminal(®)
M6 screw

ulv|w]|su | BV ‘ BW |OHS1‘OH82‘
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Terminal box inside (HA-LP25K1)

Motor power supply
terminal block

(U V- W)M10 screw CM10-R10P

o o

PRIRIRIE
su_sv_sw onsiorst ||(O
DENRNRNE

(]

J\

Cle

[¢]

Earth terminal(®)

M6 screw

Encoder connector

Thermal sensor terminal
block

(OHS1 - OHS2) M4 screw

T1\__Cooling fan terminal block

(BU - BV - BW) M4 screw 1 €rminal block signal arrangement

U

\Y

w

BU | BV ‘ BW |OHS1‘OH82‘
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Signal name Abbreviation Description
Connect to the motor output terminals (U, V, W) of the servo amplifier. During power-on, do
Power supply u-v-w . : .
not open or close the motor power line. Otherwise, a malfunction or faulty may occur.
Supply power which satisfies the following specifications.
Power Rated
Voltage )
Servo motor L Voltage, frequency consumption| current
division
W] [A]
HA-LP601, 701M, 200V [1-phase 200 to 220VAC 42(50Hz) 0.21(50Hz)
11K2 class 50Hz | 54(60Hz) 0.25(60Hz)
1-phase 200 to 230VAC
60Hz
HA-LP801, 12K1, 3-phase 200 to 230VAC 62(50Hz) 0.18(50Hz)
11K1M, 15K1M, 50Hz/60Hz | 76(60Hz) 0.17(60Hz)
15K2, 22K2
HA-LP15K1, 20K1, 65(50Hz) 0.20(50Hz)
22K1M 85(60Hz) 0.22(60Hz)
Coolingfan | NO'®) HA-LP25K1 120(50Hz) | 0.65(50Hz)
BU - BV - BW 175(80Hz) | 0.80(60Hz)
HA-LP6014, 400V [1-phase 200 to 220VAC 42(50Hz) 0.21(50Hz)
701M4, 11K24 class 50Hz | 54(60Hz) 0.25(60Hz)
1-phase 200 to 230VAC
60Hz
HA-LP8014, 12K14, 3-phase 380 to 440VAC 62(50Hz) 0.14(50Hz)
11K1M4,.15K1M4, 50Hz | 76(60Hz) 0.11(60Hz)
15K24, 22K24 3-phase 380 to 480VAC
60Hz
HA-LP15K14, 3-phase 380 to 460VAC 65(50Hz) 0.12(50Hz)
20K 14, 22K1M4 50Hz | 85(60Hz) 0.14(60Hz)
HA-LP25K14 3-phase 380 to 480VAC 110(50Hz) |0.20(50Hz)
60Hz [ 150(60Hz) |0.22(60Hz)
OHS1—0HS2 are opened when heat is generated to an abnormal temperature.
Motor thermal relay [ OHS1 = OHS2 [ Maximum rating: AC/DC 125V, or 250V, 2A
Minimum rating: AC/DC 6V, 0.15A
Earth terminal ) For grounding, connect to the earth of the control box via the earth terminal of the servo
amplifier.

Note. The servo motor with cooling fan for 1-phase has no BW terminal.
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3.11 Servo motor with an electromagnetic brake

3.11.1 Safety precautions

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

Contacts must be opened by servo-on
(SON) OFF, trouble (ALM) and Contacts must be opened by an
electromagnetic brake interlock (MBR). emergency stop switch.

Servo motor
SON RA

a @’E: 24VDC

ACAUTION Electromagnetic brake

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

- Before performing the operation, be sure to confirm that the electromagnetic brake
operates properly.

- Do not use the 24VDC interface power supply for the electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake.
Otherwise, a fault may occur,

POINT

- Refer to the Servo Motor Instruction Manual (Vol.2) for specifications such as the
power supply capacity and operation delay time of the electromagnetic brake.

- Refer to the Servo Motor Instruction Manual (Vol.2) 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) Set "O0O0O1"in parameter No.PAQ4 to make the electromagnetic brake interlock (MBR) valid.
2) The brake will operate when the power (24VDC) switches off.

3) While the reset (RES) is on, the base circuit is shut off. When using the servo motor with a vertical
shaft, use the electromagnetic brake interlock (MBR).

4) Switch off the servo-on (SON) after the servo motor has stopped.
3.11.2 Setting

(1) Set " OO1" in parameter No.PA04 to make the electromagnetic brake interlock (MBR) valid.

(2) Using parameter No.PC16 (electromagnetic brake sequence output), set a delay time (Tb) at servo-off from
electromagnetic brake operation to base circuit shut-off as in the timing chart shown in section 3.11.3(1).
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3.11.3 Timing charts

(1) Servo-on (SON) command (from controller) ON/OFF
Tb [ms] after the servo-on (SON) signal is switched off, the servo lock is released and the servo motor
coasts. If the electromagnetic brake is made valid in the servo lock status, the brake life may be shorter.
Therefore, when using the electromagnetic brake in a vertical lift application or the like, set Tb to about the
same as the electromagnetic brake operation delay time to prevent a drop.

/ \ Coasting
—
NI

Servo motor speed 0 r/min

I I
(95ms) | To:
| |
. . ON ! |
Base circuit OFF ! ! | |
1(95ms) | : [ o« Electromagnetic
Electrqmagnetic (Note 1) ON D ! ! ‘ ' brake Qperation
brake interlock | | | delay time
(MBR) OFF ———— : :
I I I I
Servo-on (SON) ON ! !
OFF | :
1 (Note 3) I
P - I
\I
I
I

Position command
(Note 4)

Electromagnetic Release 4.4
!
brake Activate

Release delay time and external relay (Note 2)

0 r/min

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Electromagnetic brake is released aftef 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 the Servo Motor Instruction Manual (Vol.2).
3. Give a position command after the electromagnetic'brake'is'released.
4. For the position control mode.

(2) Emergency stop (EMG) ON/OFF

Dynamic brake
Dynamic brake

Electromagnetic brake

Servo motor speed Electromagnetic brake

I
| ¥ & Electromagnetic brake release
(10MS) oy g v« (2lomy)
ON 1 |
Base circuit : !
OFF SR ! (210ms)
Electromagnetic (Note) ON ‘ 'Electromagnetic brake!
brake interlock (MBR) OFF operation delay time

Invalid (ON) ‘ '
Emergency stop (EMG
geney ( )Valid (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(3) Alarm occurrence

Dynamic brake

Dynamic brake
Electromagnetic brake

Electromagnetic brake

Servo motor speed

I
ANV
(10ms) !
— |
| |
Base circuit ON |
OFF ! i
— e
Electromagnetic (Note) ON | Electromagnetic brake
brake interlock (MBR) ' operation delay time
OFF
No (ON)
Trouble (ALM)
Yes (OFF)

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

(4) Both main and control circuit power supplies off

Dynamic brake
Dynamic brake
Electromagnetic brake
v Electromagnetic brake

(10ms)

Servo-motor speed

e |

(Note 1] | :

ON 15 to/60ms | :

Base circuit I |
OFEF | ; ;

10mg! ! |

Electromagnetic (Note 2) ON > “« |
brake interlock : ! !
(MBR) OFF | .

: —»——El|ectromagnetic brake
No (ON) ! !

' operation delay time
Trouble (ALM) I
Yes (OFF) !

Main circuit ON

power

Control circuit OFF

Note 1. Changes with the operating status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(5) Only main circuit power supply off (control circuit power supply remains on)

Dynamic brake
Dynamic brake
» Electromagnetic brake

Electromagnetic brake

(10ms) '
—p e
Servo motor speed ‘ L

|
1
P ~——
gNote 1) ! | |
5ms or longer ‘
|
|
|

ON [t > el

Base circuit |
OFF o
| ! |
—_—
Electromagnetic (Note 2) ON | :
brake interlock OFF | 1
(MBR) | R .« Electromagnetic brake

No (ON) ‘ ' ' operation delay time
Trouble (ALM) |
Yes (OFF) ‘

ON

Main circuit power
supply OFF

Note 1. Changes with the operating status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

3.11.4 Wiring diagrams (HF-MP series * HF-KP series-servo motor)

POINT

* For HF-SP _series * HC-RP series * HC-UP series * HC-LP series * HF-JP series
servo motors; refer to section 3.10:2(2).

(1) When cable length is 10m or less

L 10m or less
MR-BKS1CBL OM-A1-L
(Note 5) MR-BKS1CBL COM-A2-L
24VDC power (Note 3) MR-BKS1CBL OM-A1-H|servo motor
supply for  Electromagnetic MR-BKS1CBL OM-A2-H
electromagnetic brake interlock Trouble - A >[ (Note 2)
brake | (MBR) (ALM) (Note 4) AWG20

[ B1
(Note 1) { l?
Y AWG20 B2

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. There is no polarity in electromagnetic brake terminals (B1 and B2).
3. When using a servo motor with an electromagnetic brake, assign the electromagnetic brake
interlock (MBR) to external output signal in the parameters No.PA04, PD13 to PD16 and PD18.
4. Shut off the circuit by interlocking with the emergency stop switch.
5. Do not use the 24VDC interface power supply for the electromagnetic brake.

When fabricating the motor brake cable MR-BKS1CBLLCIM-H, refer to section 12.1.4.
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(2) When cable length exceeds 10m

When the cable length exceeds 10m, fabricate an extension cable as shown below on the customer side. In

this case, the motor brake cable should be within 2m long.
Refer to section 12.11 for the wire used for the extension cable.

50m or less

2m or less

Extension cable

MR-BKS1CBL2M-A1-
MR-BKS1CBL2M-A2-
MR-BKS1CBL2M-A1-

L
L
H
H

(Note 6) (To be fabricated) MR-BKS1CBL2M-A2-
24VDC power (Note 4) MR-BKS2CBLO3M-A1-L|servo motor
supply for  Electromagnetic MR-BKS2CBL0O3M-A2-L
electromagnetic brake interlock Trouble (Note 3)
brake | (MBR) (ALM) (Note 5) - AWG20
I B1
(Note 1) , AWG20 5 !3

(Note 2)

_\ (Note 2)

a) Relay connector for b) Relay connector for motor

extension cable

brake cable

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. Use of the following connectors is recommended when ingress protection (IP65) is necessary.

Relay connector Description IP rating
a) Relay connector for |CM10-CR2P-x* IP65
extension cable (DDK) T Wire size: S, M, L
b) Relay connector for | CM10-SP2S- * (D6) IP65
motor brake cable |(DDK) T wire size:'S, M, L

3. There is no polarity in electromagnetic brake terminals (B1 and B2).

4. When-using a servo motor with an-electromagnetic brake, assign the electromagnetic brake
interlock (MBR) to external output signal in the parameters No.PA04, PD13 to PD16 and PD18.

5. Shut off the circuit by interlocking with the emergency stop switch.

6. Do not use the 24VDC interface power supply for the electromagnetic brake.
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3.12 Grounding

= Ground the servo amplifier and servo motor securely.
- To prevent an electric shock, always connect the protective earth (PE) terminal
AWARNING (terminal marked @ ) of the servo amplifier with the protective earth (PE) of the
control box.

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

To conform to the EMC Directive, refer to the EMC Installation Guidelines (IB(NA)67310).

Control box
Servo amplifier
NFB | me || _|C_N|2
. Xk sah |
(Note) Ng = | Lo
Power supply 2 . T
L1
P
L21 u —
| 1
| 1
I 1

Programmable
controller

Servo motor

(@

S <|c

Outer
box

| Protective earth (PE) |

Ensure to connect it to PE
terminal of the servo amplifier.
Do not connect it directly to the
protective earth of the control
panel.

Note. For 1-phase 200 to 230VAC or 1-phase 100 to 120VAC, connect the power supply to L1 = L2 and leave L3 open.
There is no Ls for 1-phase 100 to 120VAC power supply. For the specification of power supply, refer to section 1.3.
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4. STARTUP

- Do not operate the switches with wet hands. You may get an electric shock.

- Before starting operation, check the parameters. Some machines may perform
unexpected operation.
* Take safety measures, e.g. provide covers, to prevent accidental contact of hands

and parts (cables, etc.) with the servo amplifier heat sink, regenerative resistor,
servo motor, etc. since they may be hot while power is on or for some time after

power-off. Their temperatures may be high and you may get burnt or a parts may

damaged.

= During operation, never touch the rotating parts of the servo motor. Doing so can

cause injury.

4.1 Switching power on for the first time

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

4.1.1 Startup procedure

| Wiring check |

| Surrounding environment check I

A

| Parameter setting I

Test operation of

in test operation mode

servo motor alone

4

Test operation of servo motor alone
by commands

A

Test operation wit

machine connected

h servo motor and

A

| Gain adj

ustment |

v

| Actual operation |

| St

op |

Check whether the servo amplifier and servo motor are wired
correctly using visual inspection, output signal (DO) forced output
(section 6.8), etc. (Refer to section 4.1.2.)

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

Set the parameters as necessary, such as the used control mode
and regenerative option selection. (Refer to chapter 5 and sections
4247434and'4.4.4.)

For the test operation, with the servo motor disconnected from the
machine and operated at the speed as low as possible, check
whether the servo motor rotates correctly. (Refer to sections 6.9,
423,43.3and 4.4.3))

For the test operation with the servo motor disconnected from the
machine and operated at the speed as low as possible, give
commands to the servo amplifier and check whether the servo
motor rotates correcily.

Connect the servo motor with the machine, give operation
commands from the host command device, and check machine
motions.

Make gain adjustment to optimize the machine motions. (Refer to
chapter 7.)

Stop giving commands and stop operation. The other conditions
where the servo motor will come to a stop are indicated in sections
422,43.2and 4.4.2.

4-1
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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
The power supplied to the power input terminals (L1, L2, L3, L11, L21) of the servo amplifier should satisfy
the defined specifications. (Refer to section 1.3.)

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

power input terminals (U, V, W) of the servo motor.

Servo amplifier Servo motor

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

Servo amplifier Servo motor

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

Servo amplifier Servo motor
©)

4) P1-P2 (For 11k to 22kW, P4-P) should be connected.

Servo amplifier

P1
P2

(c) When option and auxiliary equipment are used
1) When regenerative option is used under 3.5kW for 200V class and 2kW for 400V class
= The lead between P terminal and D terminal of CNP2 connector should not be connected.
= The generative brake option should be connected to P terminal and C terminal.
- A twisted cable should be used. (Refer to section 12.2)




4. STARTUP

2) When regenerative option is used over 5kW for 200V class and 3.5kW for 400V class
- The lead of built-in regenerative resistor connected to P terminal and C terminal of TE1 terminal
block should not be connected.
= The generative brake option should be connected to P terminal and C terminal.
- A twisted cable should be used when wiring is over 5m and under 10m. (Refer to section 12.2)

3) When brake unit and power regenerative converter are used over 5kW
* The lead of built-in regenerative resistor connected to P terminal and C terminal of TE1 terminal
block should not be connected.
* Brake unit, power regenerative converter or power regenerative common converter should be
connected to P terminal and N terminal. (Refer to section 12.3 to 12.5)

4) The power factor improving DC reactor should be connected P1 and P2 (For 11k to 22kW, P, and P).
(Refer to section 12.13.)

Power factor Servo amplifier
improving DC

a reactor

Note. Always disconnect P1 and P2 (For 11k to 22kW, P, and P).

(2) /0 signal wiring
(a) The 1/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins ofthesCN1 connector. This function can be used to
perform a wiring check. (Refer to section 6.8.) In this case, switch on the control circuit power supply
only.

(b) 24VDC or higher voltage is not applied to the pins of connectors CN1.
(c) SD and DOCOM of connector CN1'is'not shorted.

Servo amplifier

CN1

DOCOM j
sD

4.1.3 Surrounding environment

(1) Cable routing
(a) The wiring cables are free from excessive force.

(b) The encoder cable should not be used in excess of its flex life. (Refer to section 11.4.)

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

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
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4.2 Startup in position control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the position
control mode.

4.2.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off the servo-on (SON).
2) Make sure that a command pulse train is not input.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "C (Cumulative
feedback pulses)", and in two second later, shows data.

In the absolute position detection system, first power-on results in the absolute position lost (AL.25)
alarm and the servo system.cannot be switched on.

The alarm can be deactivated then switching power off once and on again.

Also in the absolute position detection system/lif poweris switched on at the servo motor speed of
3000r/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) Power-off
1) Make sure that a command pulse trainds notinput.
2) Switch off the Servo-on (SON).

3) Switch off the main circuit power supply and control circuit power supply.

4.2.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.11 for the servo motor with an electromagnetic brake.

(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo
motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.E6 occurs.

(d) Forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF
The droop pulses are erased and the servo motor is stopped and servo-locked. It can be run in the
opposite direction.
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4.2.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.2.1 for the power on and off methods of the servo amplifier.

Test operation of servo motor alone
in JOG operation of test operation
mode

Test operation of servo motor alone
by commands

Test operation with servo motor and
machine connected

In this step, confirm that the servo amplifier and servo motor
operate normally.

With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor correctly
rotates at the slowest speed. Refer to section 6.9 for the test
operation mode.

In this step, confirm that the servo motor correctly rotates at the
slowest speed under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When a pulse train is input from the command device, the
servo motor starts rotating. Give a low speed command at first
and check the rotation direction, etc. of the servo motor. If the

servo motor does not operate in the intended direction, check
the'input'signal.

In this-step, connect the servo motor with the machine and
confirm that the machine operates normally under the commands
from the command device.

Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When a pulse train is input from the command device, the
servo motor starts rotating. Give a low speed command at first
and check the operation direction, etc. of the machine. If the
machine does not operate in the intended direction, check the
input signal. In the status display or MR Configurator, check for
any problems of the servo motor speed, command pulse
frequency, load ratio, etc.

4) Then, check automatic operation with the program of the
command device.
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4.2.4 Parameter setting

POINT

* The encoder cable MR-EKCBLOM-L/H for the HF-MP series = HF-KP series
servo motor or the encoder cable MR-ENECBLOM-H for HF-JP11K1M(4) *
15K1M(4) servo motor requires the parameter No.PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is not
set correctly, the encoder error 1 (At power on) (AL.16) will occur at power-on.

Encoder cable
MR-EKCBL20M-L/H
MR-EKCBL30M-L/H
MR-EKCBL40M-H
MR-EKCBL50M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H
MR-ENECBL20M-H
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo motor Parameter No.PC22 setting

00O O(initial value)

HF-MP series = HF-KP series
1000

0O O0(initial value)

HF-JP11K1M(4) = 15K1M(4)

1004

In the position control mode, the servo amplifier can be 'used by merely changing the basic setting parameters

(No.PALD) mainly.

As necessary, set the gain filter parameters (No.PBLC1[1), extension setting parameters (No.PC1[) and 1/O
setting parameters (No.PDOO).

Parameter group

Main description

Basic setting parameter
(No.PAOIO)

Set the basic setting parameters first. Generally, operation can be performed by merely setting this
parameter group.
In this parameter group, set the following items.
Control mode selection (select the position control mode)
Regenerative option selection
Absolute position detection system selection
Setting of command input pulses per revolution
Electronic gear setting
Auto tuning selection and adjustment
In-position range setting
Torque limit setting
Command pulse input form selection
Servo motor rotation direction selection
Encoder output pulse setting

Gain filter parameter
(No.PBI)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain changing function is used.

Extension setting parameter
(No.PC)

This parameter group must be set when multiple electronic gears, analog monitor outputs or analog
inputs are used.

(Note)
1/0 setting parameter
(No.PDOO)

Used when changing the 1/0O devices of the servo amplifier.

Note. The parameter No.PA19 setting must be changed when this parameter group is used.
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4.2.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings. Perform a home position return as necessary.

4.2.6 Trouble at start-up

/I\ CAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

POINT

- Using the optional MR Configurator, you can refer to unrotated servo motor
reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

(1) Troubleshooting
No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Power on * LED is not lit. Not improved if connectors CN1, | 1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. | 2. Servo amplifier is faulty.
Improved -when connectors CN1 Power supply of CN1 cabling is
is disconnected. shorted.
Improved when.connector CN2 is! | 1./Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector CN3 is_ | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
2 | Switch on servo- Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
on (SON). Servo motor shaft is/| 1/'Check-the-display to see if the | 1. Servo-on (SON) is not input. Section 6.7
not servo-locked servo amplifier is ready to (Wiring mistake)
(is free). operate. 2. 24VDC power is not supplied to
2. Check the external I/O signal DICOM.
indication (section 6.7) to see if
the servo-on (SON) is ON.
3 | Enter input Servo motor does Check the cumulative command 1. Wiring mistake Section 6.3
command. not rotate. pulse on the status display or MR (a) For open collector pulse
(Test operation) Configurator (section 6.3). train input, 24VDC power is
Check if the Ready (RD) is ON. not supplied to OPC.
Check the parameter No.PA13 (b) LSP and LSN are not on.
(command pulse input form) 2. Pulse train is not input from the
setting. controller.
Check if the Electromagnetic 3. Electromagnetic brake is
brake interlock (MBR) is ON. operating.
Servo motor run in | Check the cumulative command 1. Mistake in wiring to controller. Chapter 5
reverse direction. pulse on the status display or MR | 2. Mistake in setting of parameter
Configurator. No.PA14.
Check the parameter No.PA14
(rotation direction selection)
setting.




4. STARTUP

No. | Start-up sequence Fault Investigation Possible cause Reference
4 | Gain adjustment Rotation ripples Make gain adjustment in the Gain adjustment fault Chapter 7
(speed fluctuations) | following procedure.
are large at low 1. Increase the auto tuning
speed. response level.

2. Repeat acceleration and
deceleration several times to
complete auto tuning.

Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 7
moment causes the | safety, repeat acceleration and
servo motor shaft to | deceleration several times to

oscillate side to complete auto tuning.
side.
5 [ Cyclic operation Position shift occurs | Confirm the cumulative command | Pulse counting error, etc. (2) in this
pulses, cumulative feedback due to noise. section

pulses and actual servo motor

position.

(2) How to find the cause of position shift

Positioning unit Servo amplifier
(a) Output Electronic gear Machine
pulse; (parameter No.PA06, PA07) Servo motor
counter
oL CMX
cDV | (d) Machine stop
H position M
A) (b) Cumulative command pulses | (B)
(C) Servo-on (SON); '
stroke end ”
(LSPILSN) input 2| ¢ ncode
(c) Cumulative feedback pulses

When a position shift occurs, check (a) output pulse counter, (b) cumulative command pulse display, (c)
cumulative feedback pulse display, and (d) machine stop position in the above diagram.

(A), (B) and (C) indicate position shift causes. For example, (A) indicates that noise entered the wiring
between positioning unit and servo amplifier, causing pulses to be miss-counted.

In a normal status without position shift, there are the following relationships.
1) Q = P (positioning unit's output counter = servo amplifier's cumulative command pulses)

2) When using the electronic gear

CMX (parameter No.PAO6)
CDV (parameter No.PAQ7)
= C (cumulative command pulses X electronic gear = cumulative feedback pulses)

3) When using parameter No.PAO5 to set the number of pulses per servo motor one rotation.

p. 262144 -c
FBP (parameter No.PAQ5)

4) C- A ¢ =M (cumulative feedback pulses X travel per pulse = machine position)
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Check for a position shift in the following sequence.

1) When Q=P
Noise entered the pulse train signal wiring between positioning unit and servo amplifier, causing
pulses to be miss-counted. (Cause A)
Make the following check or take the following measures.
= Check how the shielding is done.
* Change the open collector system to the differential line driver system.
- Run wiring away from the power circuit.
- Install a data line filter. (Refer to section 12.17 (2)(a).)

CMX 2

2) Wh .
) When P CDV

C

During operation, the servo-on (SON) or forward/reverse rotation stroke end was switched off or the
clear (CR) and the reset (RES) switched on. (Cause C)
If a malfunction may occur due to much noise, increase the input filter setting (parameter No.PD19).

3)WhenC-A/z=M
Mechanical slip occurred between the servo motor and machine. (Cause B)

4.3 Startup in speed control mode

Make a startup in accordance with section 4.1. This section provides the' methods specific to the speed control
mode.

4.3.1 Power on and off procedures
(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.
1) Switch off the servo-on (SON).
2) Make sure that the Forward rotation start (ST1) and Reverse rotation start (ST2) are off.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "r (servo motor
speed)", and in two second later, shows data.

(2) Power-off
1) Switch off the Forward rotation start (ST1) or Reverse rotation start (ST2).

2) Switch off the Servo-on (SON).

3) Switch off the main circuit power supply and control circuit power supply.



4. STARTUP

4.3.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.11 for the servo motor with an electromagnetic brake.

(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo

motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.

Alarm AL.E6 occurs.

(d) Stroke end (LSP/LSN) OFF
The servo motor is brought to a sudden stop and servo-locked. The motor may be run in the opposite

direction.

(e) Simultaneous ON or simultaneous OFF of forward rotation start (ST1) and reverse rotation start (ST2)
The servo motor is decelerated to a stop.

POINT

* A sudden;stop indicates deceleration to-a stop at the deceleration time constant
of zero.

4-10
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4.3.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.3.1 for the power on and off methods of the servo amplifier.

Test operation of servo motor alone
in JOG operation of test operation
mode

Test operation of servo motor alone
by commands

Test operation with servo motor and
machine connected

In this step, confirm that the servo amplifier and servo motor
operate normally.

With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor correctly
rotates at the slowest speed. Refer to section 6.9 for the test
operation mode.

In this step, confirm that the servo motor correctly rotates at the
slowest speed under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When the analog speed command (VC) is input from the
command device and the'Forward rotation start (ST1) or
Reverse rotation start (ST2) is switched on, the servo motor
starts rotating.“Give a low speed command at first and check
the rotation direction, etc. of the servo motor. If the servo motor
does not operate in the'intended direction, check the input
signal,

In/this 'step, connect the servo motor with the machine and
confirm that the machine operates normally under the commands
from the command device.

Make sure that the servo motor rotates in the following procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the Ready
(RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When the analog speed command (VC) is input from the
command device and the Forward rotation start (ST1) or
Reverse rotation start (ST2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the operation direction, etc. of the machine. If the machine
does not operate in the intended direction, check the input
signal. In the status display or MR Configurator, check for any
problems of the servo motor speed, load ratio, etc.

4) Then, check automatic operation with the program of the
command device.

4- 11
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4.3.4 Parameter setting

POINT

- The encoder cable MR-EKCBLOM-L/H for the HF-MP series - HF-KP series
servo motor or the encoder cable MR-ENECBLOM-H for HF-JP11K1M(4) *
15K1M(4) servo motor requires the parameter No.PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is not
set correctly, the encoder error 1 (At power on) (AL.16) will occur at power-on.

Encoder cable
MR-EKCBL20M-L/H
MR-EKCBL30M-L/H
MR-EKCBL40M-H
MR-EKCBL50M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H
MR-ENECBL20M-H
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

Servo motor Parameter No.PC22 setting

00O O(initial value)

HF-MP series = HF-KP series
1000

0O O0(initial value)

HF-JP11K1M(4) = 15K1M(4)

1004

When using this servo in the speed control mode, change the parameter No.PAO1 setting to select the speed
control mode. In the speed control mode, the servocan be used-by merely changing the basic setting
parameters (No.PAO ) and extension setting parameters (No.PCOO) mainly.

As necessary, set the gain filter parameters: (No.PB ) and /O setting'\parameters (No.PDOO).

Parameter group

Main description

Basic setting parameter
(No.PAOIO)

Set the basic setting parameters first.
In this parameter group, set the following items.
Control mode selection (select the speed control mode)
Regenerative option selection
Auto tuning selection and adjustment
Torque limit setting
Encoder output pulse setting

Gain filter parameter
(No.PBI)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain changing function is used.

Extension setting parameter
(No.PCO)

In this parameter group, set the following items.

Acceleration/deceleration time constant

S-pattern acceleration/deceleration time constant

Internal speed command

Analog speed command maximum speed

Analog speed command offset
In addition, this parameter group must be set when analog monitor output, torque limit, etc. are
used.

(Note)
1/0 setting parameter
(No.PDOO)

Used when changing the 1/0O devices of the servo amplifier.

Note. The parameter No.PA19 setting must be changed when this parameter group is used.
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4.3.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4.3.6 Trouble at start-up

= Excessive adjustment or change of parameter setting must not be made as it will
/I\ CAUTION fust ge of p 9
make operation instable.

POINT

- Using the MR Configurator, you can refer to unrotated servo motor reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 [ Power on * LED is not lit. Not improved if connectors CN1, | 1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. [ 2. Servo amplifier is faulty.

Improved when connectors CN1 Power supply of CN1 cabling is
is disconnected. shorted.

Improved when connector CN2 is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.

Improved 'when'connector CN3 is' | Power supply of CN3 cabling is

disconnected- shorted.
Alarm occurs. Refer to section 9.2 and remove cause. Section 9.2
2 | Switch on servo- Alarm occurs. Refer to section 9.2.and remove cause. Section 9.2
on (SON). Servo motor shaftis | 1. Check the display to see if the [ 1. Servo-on (SON) is not input. Section 6.7
not servo-locked servo amplifier.is ready to (Wiring mistake)
(is free). operate. 2. 24VDC power is not supplied to
2! Check the external l/O 'signal DICOM.

indication (section 6.7) to see if
the servo-on (SON) is ON.

3 | Switch on forward | Servo motor does Call the status display or MR Analog speed command is 0V. Section 6.3
rotation start (ST1) | not rotate. Configurator and check the input
or reverse rotation voltage of the analog speed
start (ST2). command (VC).
Call the external 1/O signal display | LSP, LSN, ST1 or ST2 is off. Section 6.7

(section 6.7) and check the
ON/OFF status of the input signal.

Check the internal speed Set value is 0. Section
commands 1to 7 5.1.9
(parameters No.PCO05 to PC11).

Check the forward rotation torque | Torque limit level is too low as

limit (Parameter No.PA11) or compared to the load torque.
reverse rotation torque limit
(Parameter No.PA12)
When the analog torque limit Torque limit level is too low as
(TLA) is usable, check the input compared to the load torque.
voltage on the status display or
MR Configurator.
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No. | Start-up sequence Fault Investigation Possible cause Reference
4 | Gain adjustment Rotation ripples Make gain adjustment in the Gain adjustment fault Chapter 7
(speed fluctuations) | following procedure.
are large at low Increase the auto tuning response
speed. level.

Repeat acceleration and
deceleration several times to
complete auto tuning.

Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 7
moment causes the | safety, repeat acceleration and
servo motor shaft to | deceleration several times to
oscillate side to complete auto tuning.

side.

4.4 Startup in torque control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the torque control
mode.

4.4.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure!. Always: follow this procedure at power-on.

1) Switch off the servo-on (SON).
2) Make sure that the Forward rotation selection (RS1) and Reverse rotation selection (RS2) are off.

3) Switch on the main circuit power supply.and control, circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power-is switched on, the display shows "U (torque command
voltage)", and in two second later, shows data.

(2) Power-off
1) Switch off the Forward rotation selection (RS1) or Reverse rotation selection (RS2).

2) Switch off the Servo-on (SON).

3) Switch off the main circuit power supply and control circuit power supply.
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4.4.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor.
Refer to section 3.11 for the servo motor with an electromagnetic brake.

(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo

motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.

Alarm AL.E6 occurs.

(d) Simultaneous ON or simultaneous OFF of forward rotation selection (RS1) and reverse rotation
selection (RS2)
The servo motor coasts.

POINT

- A sudden stop indicates deceleration to a stop at the deceleration time constant
of zero.
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4.4.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.4.1 for the power on and off methods of the servo amplifier.

Test operation of servo motor alone
in JOG operation of test operation
mode

Test operation of servo motor alone
by commands

Test operation with servo motor and
machine connected

In this step, confirm that the servo amplifier and servo motor
operate normally.

With the servo motor disconnected from the machine, use the test
operation mode and check whether the servo motor correctly
rotates at the slowest speed. Refer to section 6.9 for the test
operation.

In this step, confirm that the servo motor correctly rotates at the
slowest speed under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

1) Switch on the Servo-on (SON). When the servo amplifier is put
in a servo-on status, the Ready (RD) switches on.

2) When the analog speed command (TC) is input from the
command device and the Forward rotation start (RS1) or
Reverse rotation start (RS2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the rotation direction, etc. of the servo motor. If the servo motor
does not operate in the intended direction, check the input
signal.

In this’step; connect the servo motor with the machine and
confirm that the machine operates normally under the commands
fromthe-command device.

Make sure that the servo motor rotates in the following procedure.

1) Switch on the Servo-on (SON). When the servo amplifier is put
in a servo-on status, the Ready (RD) switches on.

2) When the analog speed command (TC) is input from the
command device and the Forward rotation start (RS1) or
Reverse rotation start (RS2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the operation direction, etc. of the machine. If the machine
does not operate in the intended direction, check the input
signal. In the status display or MR Configurator, check for any
problems of the servo motor speed, load ratio, etc.

3) Then, check automatic operation with the program of the
command device.

4-16



4. STARTUP

4.4.4 Parameter setting

POINT

* The encoder cable MR-EKCBLLOM-L/H for the HF-MP series = HF-KP series

servo motor or the encoder cable MR-ENECBLOM-H for HF-JP11K1M(4) *
15K1M(4) servo motor requires the parameter No.PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is not
set correctly, the encoder error 1 (At power on) (AL.16) will occur at power-on.

Servo motor Encoder cable Parameter No.PC22 setting
MR-EKCBL20M-L/H 00O O(initial value)
MR-EKCBL30M-L/H
MR-EKCBL40M-H 1000
MR-EKCBL50M-H
MR-ENECBL2M-H
MR-ENECBL5M-H
MR-ENECBL10M-H
HF-JP11K1M(4) - 15K1M(4) | MR-ENECBL20M-H
MR-ENECBL30M-H
MR-ENECBL40M-H 1000
MR-ENECBL50M-H

HF-MP series = HF-KP series

0O O0(initial value)

When using this servo in the torque control mode, change the parameter No.PAO1 setting to select the torque
control mode. In the torque control mode; the servo-can,/beused-by merely changing the basic setting
parameters (No.PAO ) and extension setting parameters (No.PCOO) mainly.

As necessary, set the /O setting parameters (No.PDI Y.

Parameter group

Main description

Basic setting parameter
(No.PAOIO)

Set the basic setting parameters first.
In this parameter group, set the following items.
Control mode selection (select the torque control mode)
Regenerative option selection
Torque limit setting
Encoder output pulse setting

Gain filter parameter
(No.PBI)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain changing function is used.

Extension setting parameter
(No.PCO)

In this parameter group, set the following items.
Acceleration/deceleration time constant
S-pattern acceleration/deceleration time constant
Internal torque command
Analog torque command maximum speed
Analog torque command offset
In addition, this parameter group must be set when analog monitor output, speed limit, etc. are used.

(Note)
1/0 setting parameter
(No.PDOO)

Used when changing the 1/0O devices of the servo amplifier.

Note. The parameter No.PA19 setting must be changed when this parameter group is used.
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4.4.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4.4.6 Trouble at start-up

/I\ CAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

POINT

- Using the MR Configurator, you can refer to unrotated servo motor reasons, etc.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Power on * LED is not lit. Not improved if connectors CN1, | 1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. | 2. Servo amplifier is faulty.
Improved when connectors CN1 Power supply of CN1 cabling is
is disconnected. shorted.
Improved when connector CN2 is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when/connector CN3 is' | Power supply of CN3 cabling is
disconnected- shorted.
Alarm occurs. Refer to chapter 9 and remove cause. Chapter 9
2 | Switch on servo- Alarm occurs. Refer to chapter;9.and remove-cause. Chapter 9
on (SON). Servo motor shaft is | Call the external I/O signal display | 1. Servo-on (SON) is not input. Section 6.7
free. (section 6.7).and check the (Wiring mistake)
ON/OFF status of the input signal. | 2. 24VDC power is not supplied to
DICOM.
3 | Switch on forward | Servo motor does Call the status display or MR Analog torque command is OV. Section 6.3
rotation start not rotate. Configurator (section 6.3) and
(RS1) or reverse check the analog torque
rotation start command (TC).
(RS2). Call the external I/O signal display | RS1 or RS2 is off. Section 6.7
(section 6.7) and check the
ON/OFF status of the input signal.
Check the internal speed limits 1 | Set value is 0. Section 5.3
to7
(parameters No.PC05 to PC11).
Check the analog torque Torque command level is too low
command maximum output as compared to the load torque.
(parameter No.26) value.
Check the internal torque limit 1 Set value is 0. Section
(parameter No.PC13). 5.1.11
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5. PARAMETERS

- Never adjust or change the parameter values extremely as it will make operation
instable.
ACAUTION - When a fixed number is indicated in each digit of a parameter, do not change the
value by any means.

In this servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group Main description
Basic setting parameters When using this servo amplifier in the position control mode, make basic setting with these
(No.PAOIO) parameters.
Gainffilter parameters Use these parameters when making gain adjustment manually.
(No.PB[)
Extension setting parameters When using this servo amplifier in the speed control mode or torque control mode, mainly use
(No.PCOO) these parameters.
1/O setting parameters Use these parameters when changing the I/O signals of the servo amplifier.
(No.PDI)

When using this servo in the position control mode, mainly setting the basic setting parameters (No.PAO )
allows the setting of the basic parameters at the time of introduction.

5.1 Basic setting parameters (No.PAL L)

POINT

* For any parameter whose symbol is preceded by *, set the parameter value and
switch power.off once;then switch it on again to make that parameter setting

valid.
5.1.1 Parameter list
. . Control mode
No. | Symbol Name Initial value|  Unit —
Position | Speed | Torque
PAO1 [ *STY | Control mode 0000h O O O
PAO2 | *REG | Regenerative option 0000h O O O
PAO3 [ *ABS | Absolute position detection system 0000h O
PAO4 [ *AOP1 | Function selection A-1 0000h O O O
PAO5 | *FBP | Number of command input pulses per revolution 0 O
PAOG | CMX Electronic gear numerfatm.' 1 o
(Command pulse multiplying factor numerator)
pAO7 | cDV Electronic gear denom.ina.tor . 1 o
(Command pulse multiplying factor denominator)

PA08 | ATU | Auto tuning mode 0001h O O
PA09 | RSP | Auto tuning response 12 O O

PA10 INP In-position range 100 pulse O

PA11 [ TLP | Forward rotation torque limit 100.0 % O O O
PA12 [ TLN | Reverse rotation torque limit 100.0 % O O O
PA13 | *PLSS | Command pulse input form 0000h O

PA14 | *POL | Rotation direction selection 0 O

PA15 | *ENR | Encoder output pulses 4000 |pulse/rev] O O O
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. . Control mode
No. | Symbol Name Initial value|  Unit —
Position | Speed | Torque
PA16 For manufacturer setting 0000h
PA17 0000h
PA18 0000h
PA19 | *BLK | Parameter write inhibit 000Bh O O
5.1.2 Parameter write inhibit
Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
s Refer to
PA19 | *BLK | Parameter write inhibit 000Bh O O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

In the factory setting, this servo amplifier allows changes to the basic setting parameter, gain/filter parameter
and extension setting parameter settings. With the setting of parameter No.PA19, writing can be disabled to
prevent accidental changes.
The following table indicates the parameters which are enabled for reference and writing by the setting of
parameter No.PA19. Operation can be performed for the parameters marked O.

Basic setting Gain/Filter Extension setting 1/0 setting
Parameter No.PA19 ) )
setting Setting operation parameters parameters parameters parameters
No.PAOIO No.PBI] No.PCOO No.PDOIO
Reference O
0000h "
Writing O
000Bh Reference O O O
(initial value) Writing O O O
000Ch Reference O O O O
Writing O O O O
Reference O
100Bh » Parameter No.
Writing
PA19 only
Reference O O O O
100Ch . Parameter No.
Writing
PA19 only
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5.1.3 Selection of control mode

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
Refer to
PAO1 [ *STY | Control mode 0000h O O O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the

parameter value.

« This parameter is supported by a combination of a servo amplifier, whose

software version is C6 or later (manufactured in January 2010 or later), and a
HF-KP servo motor (manufactured in June 2009 or later). Check the software
version using status display or MR Configurator.

* Review the following parameter settings if the 350% maximum torque setting of

the HF-KP servo motor has been set valid because these parameter settings are
set based on the maximum torque setting.

* Parameter No.PA11 (forward rotation torque limit)

+ Parameter No.PA12 (reverse rotation torque limit)

« Parameter No.PC13 (analog torque command maximum output)

* Parameter No.PC35 (internal torque limit 2)

- A HF-KP;servo motor/with a decelerator and servo motors except the HF-KP

series do not support the 350% maximum torque setting. Making the 350%
maximum:torque setting’ valid-when using these servo motors causes the
parameter error (AL.37).
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Set the control mode and control loop composition of the servo ampilifier, and the maximum torque of the HF-
KP series servo motor.

By making the high-response control valid in the control loop composition, response of the servo can be
increased compared to the response under the standard control (factory setting).Moreover, the track ability for
a command and the settling time in machines with high rigidity can be decreased. To further shorten the
settling time using the auto tuning results of the high-response control, increase the setting of model loop gain
(parameter No.PB07) in the manual mode. (Refer to section 7.3.)

By making the 350% maximum torque setting valid, the maximum torque of the HF-KP servo motor can be
increased from 300 to 350%. To operate at the maximum torque of 350%, operate within the range of
overload protection characteristic. If operated beyond the overload protection characteristic range, servo motor
overheat (AL.46), overload 1 (AL.50), and overload 2 (AL.51) may occur.

Parameter No.PAO1

—[ Selection of control mode
0: Position control mode
1: Position control mode and speed control mode
2: Speed control mode
3: Speed control mode and torque control mode
4: Torque control mode
5: Torque control mode and position control mode

Control type selection

350% maximum torque setting

Setting| Control loop composition of HF-KP. servo motor

Standard control Invalid
Standard control Valid

0
3
4 High-response control valid | Invalid
5

High-response’ control valid | Valid
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5.1.4 Selection of regenerative option

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
Refer to
PAO2 | *REG | Regenerative option 0000h O O O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

- Incorrect setting may cause the regenerative option to burn.

- If the regenerative option selected is not for use with the servo amplifier,
parameter error (AL.37) occurs.

* For a drive unit of 30kW or more, always set the parameter to "[O[J00" since
selecting regenerative option is carried out by the converter unit.

Set this parameter when using the regenerative option, brake unit, power regenerative converter, or power
regenerative common converter.

Parameter No.PA02

_I: Selection of regenerative option

00:

Regenerative option is not used
~For servo-amplifier of 100W, regenerative resistor is not used.
~For servo-amplifier of 200 to 7kW, built-in regenerative resistor is used.
- Supplied regenerative resistors or regenerative option is used with
the 'servo amplifier-of 111k to-22kW.
* For a drive unit of 30kW or more, select regenerative option by the
converter unit.

+FR-BU2-(H)- FR-RC-(H)- FR-CV-(H)
: MR-RB032

MR-RB12

: MR-RB32

: MR-RB30

: MR-RB50(Cooling fan is required)

: MR-RB31

: MR-RB51(Cooling fan is required)

: MR-RB1H-4

: MR-RB3M-4(Cooling fan is required)
: MR-RB3G-4(Cooling fan is required)
: MR-RB5G-4(Cooling fanis required)
: MR-RB34-4(Cooling fanis required)

: MR-RB54-4(Cooling fanis required)

: When the supplied regenerative resistor is cooled by the cooling fan to

increase the ability with the servo amplifier of 11k to 22kW.
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5.1.5 Using absolute position detection system

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
. . Refer to
PAO3 | *ABS [ Absolute position detection system 0000h the text O
xt.

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Set this parameter when using the absolute position detection system in the position control mode.

5.1.6 Using electromagnetic brake interlock (MBR)

Parameter No.PA03

—[ Selection of absolute position detection system (Refer to chapter 14)

0: Used in incremental system

1: Used in absolute position detection system
ABS transfer by DIO

2: Used in absolute position detection system

ABS transfer by communication

Parameter Initial Unit Setting Control mode
ni
No. [ Symbol Name value range [Position| Speed | Torque
Refer t
PAO4 | *AOP1 | Function selection A-1 0000h eerio o o o
the text.

POINT

parameter value.

* Turn off the power and then on again after setting the parameter to validate the

Set this parameter when assigning the electromagnetic brake to the CN1-23 pin.
Parameter No.PAO4

CN1-23 pin function selection
0: Output device assigned with parameter No.PD14

1: Electromagnetic brake interlock (MBR)
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5.1.7 Number of command input pulses per servo motor revolution

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
) . 0+ 1000
PAO5 | *FBP | Number of command input pulses per revolution 0 O
to 50000

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

When "0" (initial value) is set in parameter No.PAOQ5, the electronic gear (parameter No.PAO6, PAQ7) is made
valid. When the setting is other than "0", that value is used as the command input pulses necessary to rotate
the servo motor one turn. At this time, the electronic gear is made invalid.

Number of command input pulses
per revolution

Parameter No.PAO5 Electronic gear

————————————————————— Parameter No.PA0G, PAO7

: "0"(Initial value) - |CMX Servo motor
Command L - [ebv] |+ Deviation
pulse train Pt | — counter

Other than "0"| FBP

Pt (Encoder resolution of servo motor): 262144 [pule/rev]

Encoder
Parameter No.PAO5 setting Description
0 Electronic gear (parameter No.PAQ6,-PAQ7)isimade valid.
1000 to 50000 Number of command input pulses necessary to rotate the servo motor one turn [pulse]
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5.1.8 Electronic gear

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
Electronic gear numerator 1to
PAO6 [ CMX . 1 O
(command pulse multiplying factor numerator) 1048576
Electronic gear denominator 1to
PAO7 [ CDV . ) 1 O
(command pulse multiplying factor denominator) 1048576
ACAUTION - Incorrect setting can lead to unexpected fast rotation, causing injury.

POINT

. . .1 CMX
The electronic gear setting range is 10 < CDV <2000.

If the set value is outside this range, noise may be generated during
acceleration/ deceleration or operation may not be performed at the preset
speed and/or acceleration/deceleration time constants.

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

(1) Concept of electronic gear
The machine can be moved at any multiplication factor to input pulses.

Number of command-input pulses
per revolution

Parameter No.PAQ5S Electronic gear

————————————————————— Parameter No.PA0G, PAO7

: "0"(Initial value) - |CMX Servo motor
Command . - - [ebv] |+ Deviation
pulse train Pt | — counter

Encoder

CMX _ Parameter No.PAQO6
CDV ~ Parameter No.PAO7

The following setting examples are used to explain how to calculate the electronic gear.

POINT

= The following specification symbols are required to calculate the electronic gear
Pb : Ball screw lead [mm]
1/n : Reduction ratio
Pt : Encoder resolution of servo motor [pulses/rev]
A Y0 : Travel per command pulse [mm/pulse]
AS : Travel per servo motor revolution [mm/rev]
AB° : Angle per pulse [ /pulse]
A®  : Angle per revolution [ /rev]
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(a) For motion in increments of 10um per pulse
1/n

. S 1In=2Z1/Zo=1/2 T
Machine specifications 2 L
|

T Pb= 10[mm]
Ball screw lead Pb =10 [mm] :’”‘I 21

; . _ _ Encoder resolution of servo motor
Reduction ratio: 1/n =Z1/Z2=1/2 262144[pulselrev]

Z1: Number of gear teeth at the servo motor side
Z2: Number of gear teeth at the load side
Encoder resolution of servo motor: Pt = 262144 [pulse/rev]

CMX _ ., Pt_,, Pt —10x10° 262144 _ 524288 _ 65536
CchV AS n‘Pb " 1/2.10 ~ 1000 = 125

Hence, set 65538 to CMX and 125 to CDV.

(b) Conveyor setting example
For rotation in increments of 0.01° per pulse
Encoder resolution of servo motor
Machine specifications 262144[pulse/rev]
Table
Table : 360° /rev
Reduction ratio: 1/n = P1/P2 = 625/12544
P1: Pulley diameter at the servo motor side Timing belt: 625/12544
P2: Pulley diameter at the load side

Encoder resolution of servo motor: Pt = 262144 [pulse/rev]

CMX _

_apel Pt 262144 102760448 5.1)
CDV '

A0 - 19001 525712544 - 360 - 703125

Since CMX is not within the setting range in this status, it must be reduced to the lowest term.
When CMX has been reduced to a value within the setting range, round off the value to the nearest unit.

CMX _ 102760448 _ 822083.6 _ 822084
CDV =~ 703125 =~ 5625 5625

Hence, set 822084 to CMX and 5625 to CDV.

POINT
* For unlimited one-way rotation, e.g. an index table, indexing positions will be
missed due to cumulative error produced by rounding off.
- For example, entering a command of 36000 pulses in the above example causes
the table to rotate only.

822084 1 625 360° = 360.00018°

36000 = e~ " 262144 12544

* Therefore, indexing cannot be done in the same position on the table.
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(2) Instructions for reduction
The calculated value before reduction must be as near as possible to the calculated value after reduction.
In the case of (1), (b) in this section, an error will be smaller if reduction is made to provide no fraction for
CDV. The fraction of Expression (5.1) before reduction is calculated as follows.

CMX 102760448 2
= = 4 4 7 .......................................................................................................... 5
CDhv 703125 146.148192 ( )

The result of reduction to provide no fraction for CMX is as follows.

CMX _ 102760448 _ 917504 . 917504
CDV 703125  6277.9 © 6278

= 146, 1459063 «-+evverrerrerrerrrermrerreeseesesesieessesresseeseessesreeeeeas (5.3)

The result of reduction to provide no fraction for CDV is as follows.

CMX _ 102760448 _ 822083.6 . 822084

= = = e AABAABDEBT wovvevereerrersssseeseeeeeeeeeemememessessseseeeeeeeeeeeeeeeee 5.4
CDV ~ 703125 5625  Beo5 — 146.1482667 (5.4)

As a result, it is understood that the value nearer to the calculation result of Expression (5.2) is the result of
Expression (5.4). Accordingly, the set values of (1), (b) in this section are CMX=822084, CDV=5625.

(3) Setting for use of QD75
The QD75 also has the following €lectronic gear parameters. Normally, the servo amplifier side electronic
gear must also be set due to the restriction on the-command pulse frequency (differential 1Mpulse/s, open
collector 200kpulse/s).

AP: Number of pulses per servo motor revolution
AL: Moving distance per servo motor revolution
AM: Unit scale factor

AP75P Servo amplifier
Command > AP JUUL CMX |+ Deviation| D
value Control | AL X AM Command Chv |- counter
unit : pulse 7
Electronic gear Electronic gear Feedback pulse | |

Servo motor

The encoder resolution of the servo motor is 262144 pulses/rev. For example, the pulse command required
to rotate the servo motor is as follows.

Servo motor speed [r/min] Required pulse command
2000 262144 % 2000/60=8738133 [pulse/s]
3000 262144 % 3000/60=13107200 [pulse/s]

Use the electronic gear of the servo amplifier to rotate the servo motor under the maximum output pulse
command of the QD75.
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To rotate the servo motor at 3000r/min in the open collector system (200kpulse/s), set the electronic gear
as follows.

f. —CMX = M . Pt
CDhV 60

f :Input pulses frequency [pulse/s]
No : Servo motor speed [r/min]
Pt : Encoder resolution of servo motor [pulse/rev]

CMX _ 3000
cDv - 60 262144

200-103 -

CMX _ 3000 262144 _ 3000- 262144 _ 8192
CDV ~ 60 200-10° = 60-200000 ~ 125

The following table indicates the electronic gear setting example (ball screw lead = 10mm) when the QD75
is used in this way.

Rated servo motor speed 3000r/min 2000r/min
Open Differential Open Differential
Input system ) . . .
collector line driver collector line driver
Servo amplifier | Max. input pulse frequency [pulse/s] 200k ™ 200k ™
Feedback pulse/revolution‘[pulse/rev] 262144 262144
Electronic gear (CMX/CDV) 8192/125 8192/625 16384/375 16384/1875
Command pulse frequency [kpulse/s] (Note) 200k 1™ 200k ™
Number of pulses per servo motor revolution as
) 4000 20000 6000 30000
viewed from QD75[pulse/rev]
AP 1 1 1 1
Minimum command unit
QD75 AL 1 1 1 1
1pulse
. AM 1 1 1 1
Electronic gear
AP 4000 20000 6000 30000
Minimum command unit
0.1um AL 100.0[um] 100.0[um] 100.0[um] 100.0[um]
o AM 10 10 10 10

Note. Command pulse frequency at rated speed

POINT
- In addition to the setting method using the electronic gear given here, the
number of pulses per servo motor revolution can also be set directly using
parameter No.PAO5. In this case, parameter No.PAOQS5 is the "Number of pulses
per servo motor revolution as viewed from QD75".
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5.1.9 Auto tuning

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
. Refer to
PA08 | ATU | Auto tuning mode 0001h O O
the text.
PA09 | RSP | Auto tuning response 12 1to 32 O O

Make gain adjustment using auto tuning. Refer to section 7.2 for details.

(1) Auto tuning mode (parameter No.PA08)
Select the gain adjustment mode.

Parameter No.PA08

—l: Gain ad

ustment mode setting

Setting

Gain adjustment mode

Automatically set parameter No. (Note)

0

Interpolation mode

PBO06 - PB08 - PB09 - PB10

Auto tuning mode 1

PBO06 - PBO7 - PB08 - PB09 - PB10

Auto tuning mode 2

PBO7 - PB08 - PB09 - PB10

Manual mode

Note. The parameters have the-following names.

Parameter No. Name
PB06 Ratio of load inertia moment to servo motor inertia moment
PBO7 Model loop gain
PB08 Position loop gain
PB09 Speed loop gain
PB10 Speed integral compensation
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(2) Auto tuning response (parameter No.PAQ9)
If the machine hunts or generates large gear sound, decrease the set value. To improve performance, e.g.
shorten the settling time, increase the set value.

Setting Response Guideline for machine Setting Response Guideline for machine
resonance frequency [Hz] resonance frequency [Hz]
1 Low response 10.0 17 Middle response 67.1
2 * 11.3 18 t 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 137.1
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 32.9 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
15 v 52.9 31 v 355.1
16 Middle response 59.6 32 High response 400.0
5.1.10 In-position range
Parameter Initial Unit Setting Control mode
No. |Symbol Name value range |Position| Speed | Torque
Oto
PA10 | INP | In-position range 100 pulse | 65535 O
(Note)

Note. For the software version CO or older servo amplifiers,-the setting rangeyis 0 to 10,000.

Set the range, where In-position (INP) is output, in the command pulse unit before calculation of the electronic
gear. With the setting of parameter No.PC24, the range can be changed to the encoder output pulse unit.

Command pulse

Droop pulse

ON
In-position (INP)
OFF

5- 13
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5.1.11 Torque limit

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
Oto
PA11 | TLP |Forward rotation torque limit 100.0 % 100.0 O O O
. - Oto
PA12 | TLN | Reverse rotation torque limit 100.0 % 100.0 O O O

The torque generated by the servo motor can be limited. Refer to section 3.6.1 (5) and use these parameters.

When torque is output with the analog monitor output, the smaller torque of the values in the parameter

No.PA11 (forward rotation torque limit) and parameter No.PA12 (reverse rotation torque limit) is the maximum
output voltage (8V).

(1) Forward rotation torque limit (parameter No.PA11)
Set this parameter on the assumption that the maximum torque is 100 [%]. Set this parameter when limiting
the torque of the servo motor in the CCW driving mode or CW regeneration mode. Set this parameter to
"0.0" to generate no torque.

(2) Reverse rotation torque limit (parameter No.PA12)
Set this parameter on the assumption that the maximum torque is 100 [%6]. Set this parameter when limiting
the torque of the servo motor in the CW driving mode or CCW regeneration mode. Set this parameter to
"0.0" to generate no torque.
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5.1.12 Selection of command pulse input form

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
. Refer to
PA13 | *PLSS [ Command pulse input form 0000h O
the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

Select the input form of the pulse train input signal. Command pulses may be input in any of three different
forms, for which positive or negative logic can be chosen.

Arrow _f 1 or _[ _in the table indicates the timing of importing a pulse train.

A- and B-phase pulse trains are imported after they have been multiplied by 4.

Selection of command pulse input form

Setting Pulse train form Forward rotation command | Reverse rotation command
PP
Forward rotation pulse train
0010h ) .
Reverse rotation pulse train NP M
E PN AR
o
(]
0011h | 2 | Signed pulse train
> L I H
I NP
z
ppf . e
0012h ;\-p:ase pu:se :ra?n
-phase pulse train NP F 1 11 F 3
op _FLILFLE
Forward rotation pulse train
0000h . .
Reverse rotation pulse train EIERERE
NP
2 PP
0001h | 2| Signed pulse train
s NP
@ H | L
o
o
PPy L f L f
0002h A-phase pulse tra?n
B-phase pulse train NP w
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5.1.13 Selection of servo motor rotation direction

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
PA14 | *POL [ Rotation direction selection 0 0-1 O

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Select servo motor rotation direction relative to the input pulse train.

Parameter No.PA14

Servo motor rotation direction

When forward rotation pulse

When reverse rotation pulse is

setting L ;
is input input
0 CCW CW
1 CW CCW

5

Reverse rotation/(CW)

5.1.14 Encoder output pulse

Parameter Initial Unit Setting Control mode
ni
No. | Symbol Name value range [Position| Speed | Torque
Ise/ 1to
PA15 | *ENR | Encoder output pulse 4000 pu O O O
rev 100000

POINT

parameter value.

= Turn off the power and then on again after setting the parameter to validate the

Used to set the encoder pulses (A-phase, B-phase) output by the servo amplifier.
Set the value 4 times greater than the A-phase or B-phase pulses.
You can use parameter No.PC19 to choose the output pulse setting or output division ratio setting.

The number of A/B-phase pulses actually output is 1/4 times greater than the preset number of pulses.
The maximum output frequency is 4.6Mpps (after multiplication by 4). Use this parameter within this range.
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(1) For output pulse designation
Set "O0O00O" (initial value) in parameter No.PC19.
Set the number of pulses per servo motor revolution.
Output pulse = set value [pulses/rev]
For instance, set "5600" to parameter No.PA15, the actually output A/B-phase pulses are as indicated
below.

A/B-phase output pulses= @ =1400 [pulse]

(2) For output division ratio setting
Set "0O0O10" in parameter No.PC19.
The number of pulses per servo motor revolution is divided by the set value.

Resolution per servo motor revolution

Output pulse= Set value

[pulses/rev]

For instance, set "8" to parameter No.PA15, the actually A/B-phase pulses output are as indicated below.

A/B-phase output pulses= % . % = 8192 [pulse]

(3) When outputting pulse train similar:to-.command pulses
Set parameter No.PC19 to "O200". The feedback pulses from the servo motor encoder are processed
and output as shown below. Theifeedback pulses/can-be output in the same pulse unit as the command
pulses.

Servo motor

Feedback pulse

Encoder

Parameter No.PA05

—————————————————————

Parameter No.PA06, PAQ7
Cbv

e o lemx| ]
! —> A/B-phase output pulses

FBP

|
! Other than "0"| Pt
|

_____________________
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5.2 Gainffilter parameters (No.PBOO)

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.2.1 Parameter list

No. | Symbol Name Initial value Unit — Control mode
Position | Speed | Torque
PB01 | FILT |Adaptive tuning mode (Adaptive filter II) 0000h O O
Vibration suppression control tuning mode
PB02 [ VRFT N ) 0000h O
(Advanced vibration suppression control)
peo3 | psT Posit.ict'm comman'd acceleration/deceleration time constant 0 ms o
(Position smoothing)
PB04 | FFC |Feed forward gain 0 % O
PB05 For manufacturer setting 500
) N N Multiplier
PB06 | GD2 | Ratio of load inertia moment to servo motor inertia moment 7.0 (x1) O O
PB07 | PG1 | Model loop gain 24 rad/s O O
PB08 [ PG2 | Position loop gain 37 rad/s O
PB09 | VG2 |Speed loop gain 823 rad/s O O
PB10 | VIC |Speed integral compensation 33.7 ms O O
PB11 | VDC | Speed differential compensation 980 O O
PB12 | OVA [ Overshoot amount compensation 0 % O
PB13 | NH1 | Machine resonance suppression filter 1 4500 Hz O O
PB14 [ NHQ1 | Notch shape selection 1 0000h O O
PB15 | NH2 | Machine resonance suppression filter 2 4500 Hz O O
PB16 [ NHQ2 | Notch shape selection 2 0000h O @)
PB17 Automatic setting parameter
PB18 | LPF |Low-pass filter setting 3141 rad/s O O
PB19 | VRF1 | Vibration suppression control vibration frequency setting 100.0 Hz O
PB20 | VRF2 | Vibration suppression control resonance frequency setting 100.0 Hz O
PB21 For manufacturer setting 0.00
PB22 0.00
PB23 | VFBF |Low-pass filter selection 0000h O O
PB24 | *MVS | Slight vibration suppression control selection 0000h O
PB25 | *BOP1 | Function selection B-1 0000h O
PB26 | *CDP | Gain changing selection 0000h O O
PB27 | CDL | Gain changing condition 10 O O
PB28 | CDT [ Gain changing time constant 1 ms O O
PB29 | GD2B .Gain. changing ratio of load inertia moment to servo motor 70 Multiplier o o
inertia moment (%1)
PB30 | PG2B | Gain changing position loop gain 37 rad/s O
PB31 | VG2B | Gain changing speed loop gain 823 rad/s O O
PB32 [ VICB | Gain changing speed integral compensation 33.7 ms O O
pe33 | VRF1B Gai.n changing vibration suppression control vibration frequency 1000 Hz o
setting
Gain changing vibration suppression control resonance
PB34 | VRF2B 8 100.0 Hz O
frequency setting
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Control mode

No. [ Symbol Name Initial value Unit —
Position | Speed | Torque
PB35 For manufacturer setting 0.00
PB36 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0000h
PB45 | CNHF | Vibration suppression control filter 2 0000h O
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5.2.2 Detall list
. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PBO01 | FILT [Adaptive tuning mode (adaptive filter II) 0000h Refer to O O

Select the setting method for filter tuning. Setting this name

parameter to "CJCIO1" (filter tuning mode) automatically and

changes the machine resonance suppression filter 1 function

(parameter No.PB13) and notch shape selection 1 column.

(parameter No.PB14).

=
Q2
(2
> . .
B L Machine resonance point
o 8
0 = I
c C
o ® !
[oRge !
7] 8 |
g E ! Frequency
<
Q.
[0
©
ey
L
§ Y_ -
L Frequency

Notch frequency

—[ Adaptive tuning mode selection

Automatically set

Setting| Adaptive tuning mode
parameter

0 Filter OFF (Note)

Parameter No.PB13
Parameter No.PB14

1 Filter tuning mode

2 Manual mode

Note. Parameter No.PB13 and PB14 are fixed to the initial
values.

When this parameter is set to "LICI1", the tuning is
completed after positioning operation is done the
predetermined number or times for the predetermined
period of time, and the setting changes to "0 2". When
the adaptive tuning is not necessary, the setting changes to
"O0O00". When this parameter is set to "[O0", the initial
values are set to the machine resonance suppression filter 1
and notch shape selection 1. However, this does not occur
when the servo off.
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always invalid.

Select the setting method for vibration suppression control
tuning. Setting this parameter to "I 1" (vibration
suppression control tuning mode) automatically changes the
vibration suppression control - vibration frequency
(parameter No.PB19) and vibration suppression control -
resonance frequency (parameter No.PB20) after positioning
is done the predetermined number of times.

Droop pulse J\]!W Automatic Droop pulse JL—

Command P/\——  adjustment Command PN——-
_—

Machine side Machine side
position _LW position

Vibration suppression control tuning mode

Settin Vibration suppression Automatically,set
g control tuning mode parameter

Vibration suppression
control OFF

Vibration suppression
control tuning mode Parameter No.PB19
(Advanced vibration Parameter No.PB20
suppression control)

(Note)

2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial
values.

When this parameter is set to "IC01", the tuning is
completed after positioning operation is done the
predetermined number or times for the predetermined
period of time, and the setting changes to "0 2". When
the vibration suppression control tuning is not necessary,
the setting changes to "CICI00". When this parameter is set
to "O0OO0", the initial values are set to the vibration
suppression control - vibration frequency and vibration
suppression control - resonance frequency. However, this
does not occur when the servo off.

) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque
PB02 | VRFT | Vibration suppression control tuning mode (advanced 0000h Refer to O
vibration suppression control) name
The vibration suppression is valid when the parameter and
No.PAQ8 (auto tuning mode) setting is "C1C102" or function
"O00O3". When PAO08 is "IOO1", vibration suppression is column.
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed

Torque

PBO3

PST

Position command acceleration/deceleration time constant
(position smoothing)

Used to set the time constant of a low-pass filter in response
to the position command.

You can use parameter No.PB25 to choose the primary delay
or linear acceleration/deceleration control system. When you
choose linear acceleration/deceleration, the setting range is 0
to 10ms. Setting of longer than 10ms is recognized as 10ms.

POINT

* When you have chosen linear
acceleration/deceleration, do not select
control selection (parameter No.PAO1)
and restart after instantaneous power
failure (parameter No.PC22). Doing so
will cause the servo motor to make a
sudden stop at the time of position
control switching or restart.

(Example) When a command is given from a synchronizing
detector, synchronous operation can be started
smoothly if started during line operation.

Synchronizing
detector 7

P

Start —>

Servo motor
Servo amplifier

Without time ,"

'

constant setting ™

With time
Servo motor constant setting

speed

0

ms

0
to
20000

O

PB04

FFC

Feed forward gain

Set the feed forward gain. When the setting is 100%, the
droop pulses during operation at constant speed are nearly
zero. However, sudden acceleration/deceleration will
increase the overshoot. As a guideline, when the feed
forward gain setting is 100%, set 1s or longer as the
acceleration time constant up to the rated speed.

%

100
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed

Torque

PB05

For manufacturer setting
Do not change this value by any means.

500

PB06

GD2

Ratio of load inertia moment to servo motor inertia moment
Used to set the ratio of the load inertia moment to the servo
motor shaft inertia moment. When auto tuning mode 1 and
interpolation mode is selected, the result of auto tuning is
automatically used.

(Refer to section 7.1.1)

In this case, it varies between 0 and 100.0.

7.0

Multi-
plier
(%1)

300.0

PBO7

PG1

Model loop gain

Set the response gain up to the target position.

Increase the gain to improve track ability in response to the
command.

When auto turning mode 1 - 2 is selected, the result of auto
turning is automatically used.

24

rad/s

PB08

PG2

Position loop gain

Used to set the gain of the position loop.

Set this parameter to increase the position response to level
load disturbance. Higher setting increases the response
level but is liable to generate vibration and/or noise.

When auto tuning mode 1 - 2 and,interpolation-mode is
selected, the result of auto tuning is automatically used.

37

rad/s

1000

PB09

VG2

Speed loop gain

Used to set the gain of the speed loop.

Set this parameter when vibration occurs 'on-machines’ of

low rigidity or large backlash.

Higher setting increases the 'response level-butis‘liable-to

generate vibration and/or noise.

When auto tuning mode 1* 2, manual mode ‘and

interpolation mode is selected, the result of auto tuning is

automatically used.

Note. The setting range of 50000 applies to the servo
amplifier whose software version is A3 or later. The
setting range of the servo amplifier whose software
version is older than A3 is 20 to 20000. When the
software version of MR Configurator is A3 or earlier,
20001 or more cannot be set. Use the
display/operation section of the servo amplifier to set
20001 or more.

823

rad/s

20

50000
(Note)

PB10

VIC

Speed integral compensation

Used to set the integral time constant of the speed loop.
Lower setting increases the response level but is liable to
generate vibration and/or noise.

When auto tuning mode 1 * 2 and interpolation mode is
selected, the result of auto tuning is automatically used.

33.7

ms

0.1

1000.0

PB11

VDC

Speed differential compensation
Used to set the differential compensation.
Made valid when the proportion control (PC) is switched on.

980

1000
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Setting value| Depth Gain

0 Deep | —40dB
1 —14dB
2 © g
3 Shallow | —4dB

Notch width selection

Setting value| Width o
0 Standard 2
1 3
2 o 4
3 Wide 5

Setting parameter No.PB01 (Adaptive tuning mode
(Adaptive filter I)) to "0 1" automatically changes this
parameter.

When the parameter No.PB01 setting is "0I0", the
setting of this parameter is ignored.

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PB12 | OVA [ Overshoot amount compensation 0 % 0 O
(Note) | Used to suppress overshoot in position control. to
Overshoot can be suppressed in machines with high friction. 100
Set a control ratio against the friction torque in percentage
unit.
Overshoot amount compensation can be set as shown in
the following table in parameter No.PA0O1 (control mode).
Parameter )
Overshoot amount compensation
No.PAO1
0
3 Set value of parameter No.PB12
Automatically set (5%) when "0"
4 is set in parameter No.PB12
Set value of parameter No.PB12
5 when a value other than "0" is set
in parameter No.PB12
Note. This parameter is supported by the servo amplifiers
whose software versions are C6 or later.
Check the software version using status display or
MR Configurator.
PB13 | NH1 | Machine resonance suppression filter 1 4500 Hz 100 O O
Set the notch frequency of the machine resonance to
suppression filter 1. 4500
Setting parameter No.PB01 (Adaptive tuning mode
(Adaptive filter 1)) to "0 O 01" automatically changes-this
parameter.
When the parameter No.PB01-setting is "EILZE0", the
setting of this parameter is ignored.
PB14 | NHQ1 | Notch shape selection 1 0000h Refer to O O
Used to selection the machine resonance suppression filter name
1. and
function
n..n column.
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed

Torque

PB15

NH2

Machine resonance suppression filter 2

Set the notch frequency of the machine resonance
suppression filter 2.

Set parameter No.PB16 (notch shape selection 2) to
"O00O0O1" to make this parameter valid.

4500

Hz

100

to
4500

O

O

PB16

NHQ2

Notch shape selection 2
Select the shape of the machine resonance suppression
filter 2.

EII

Machine resonance suppression filter 2 selection
0: Invalid
1: Valid

Notch depth selection

Setting value| Depth Gain
0 Deep | —40dB

1 o —14dB

2 —8dB

3 Shallow [ —4dB

Notch width selection
Setting value| Width
0 Standard

to

ol bslwlIn]e

1
2
3 Wide

0000h

Refer to
name
and
function
column.

PB17

Automatic setting parameter

The value of this parameter is set according to a.set value of
parameter No.PB06 (Ratio of load inertia moment to servo
motor inertia moment).

PB18

LPF

Low-pass filter setting

Set the low-pass filter.

Setting parameter No.PB23 (low-pass filter selection) to
"O0000" automatically changes this parameter.

When parameter No.PB23 is set to "CI1010", this
parameter can be set manually.

3141

rad/s

100

18000

PB19

VRF1

Vibration suppression control vibration frequency setting
Set the vibration frequency for vibration suppression control
to suppress low-frequency machine vibration, such as
enclosure vibration.

Setting parameter No.PB02 (vibration suppression control
tuning mode) to "O0OO1" automatically changes this
parameter. When parameter No.PB02 is set to "I 02",
this parameter can be set manually.

100.0

Hz

0.1

100.0

PB20

VRF2

Vibration suppression control resonance frequency setting
Set the resonance frequency for vibration suppression
control to suppress low-frequency machine vibration, such
as enclosure vibration.

Setting parameter No.PB02 (vibration suppression control
tuning mode) to "CIO1" automatically changes this
parameter. When parameter No.PB02 is set to "CICI 02",
this parameter can be set manually.

100.0

Hz

0.1

100.0

PB21

For manufacturer setting

0.00

PB22

Do not change this value by any means.

0.00
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. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PB23 | VFBF |Low-pass filter selection 0000h Refer to O O
Select the low-pass filter. name
[olo] [o] o
function
L Low-pass filter selection column.
0: Automatic setting
1: Manual setting (parameter No.PB18 setting)
When automatic setting has been selected, select the filter
that has the band width close to the one calculated with
VG2-10
r
1+GD2 [rad/s]
PB24 | *MVS | Slight vibration suppression control selection 0000h Refer to O
Select the slight vibration suppression control. name
When parameter No.PAO8 (auto tuning mode) is set to and
"O0O0O3" the slight vibration suppression control is made function
valid. column.
—[ Slight vibration suppression control selection
0: Invalid
1: Valid
PB25 | *BOP1 | Function selection B-1 0000h Refer to O
Select the control systems for position command name
acceleration/deceleration 'time:constant (parameter and
No.PB03). function
Lofo] [o] o
—l—— Control of position command acceleration/
deceleration time constant
0: Primary delay:
1: Linear acceleration/deceleration
When linear acceleration/deceleration is selected,
do not execute control switching after
instantaneous power failure. The servo motor will
make a sudden stop during the control switching
or automatic restart.
PB26 | *CDP | Gain changing selection 0000h Refer to O O
Select the gain changing condition. (Refer to section 8.6.) name
olof [ ] .
— function
—[ Gain changing selection column.

Under any of the following conditions, the gains

change on the basis of the parameter No.PB29 to

PB34 settings.

0: Invalid

: Input device (Gain changing (CDP))

2: Command frequency (Parameter No.PB27
setting)

3: Droop pulse (Parameter No.PB27 setting)

4: Servo motor speed (Parameter No.PB27 setting)

N

Gain changing condition

0: Valid when the input device (gain changing
(CDP)) is ON, or valid when the value is equal
to or larger than the value set in parameter
No.PB27

: Valid when the input device (gain changing
(CDP)) is OFF, or valid when the value is equal
to or smaller than the value set in parameter
No.PB27

=N
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control when the gain changing is valid. This parameter is
made valid when the parameter No.PB02 setting is
"O0O02" and the parameter No.PB26 setting is "I 1",

When using the vibration suppression control gain changing,

always execute the changing after the servo motor has
stopped.

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PB27 | CDL | Gain changing condition 10 | kpps 0 O O
Used to set the value of gain changing condition (command pulse to
frequency, droop pulses, servo motor speed) selected in r/min 9999
parameter No.PB26.The set value unit changes with the
changing condition item. (Refer to section 8.6.)
PB28 | CDT | Gain changing time constant 1 ms 0 O O
Used to set the time constant at which the gains will change to
in response to the conditions set in parameters No.PB26 100
and PB27. (Refer to section 8.6.)
PB29 | GD2B | Gain changing ratio of load inertia moment to servo motor 7.0 | Multi- 0 O O
inertia moment plier to
Used to set the ratio of load inertia moment to servo motor (*1) | 300.0
inertia moment when gain changing is valid.
This parameter is made valid when the auto tuning is invalid
(parameter No.PA08: C113).
PB30 [ PG2B | Gain changing position loop gain 37 rad/s 1 O
Set the position loop gain when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid 2000
(parameter No.PA08: C013).
PB31 | VG2B | Gain changing speed loop gain 823 | rad/s 20 O O
Set the speed loop gain when the gain changing;is valid. to
This parameter is made valid when the auto tuning is invalid 20000
(parameter No.PA08: I [I3).
Note. The setting range of 50000 applies to the servo
amplifier whose software version is A3 or'later! The setting
range of the servo amplifier whose software version is older
than A3 is 20 to 20000. When the software ‘'version of MR
Configurator is A3 or earlier, 20001, or more cannot be set.
Use the display/operation section of the servo amplifier to
set 20001 or more.
PB32 | VICB | Gain changing speed integral compensation 33.7 ms 0.1 O O
Set the speed integral compensation when the gain to
changing is valid. 5000.0
This parameter is made valid when the auto tuning is invalid
(parameter No.PA08: C0103).
PB33 | VRF1B | Gain changing vibration suppression control - vibration 100.0 | Hz 0.1 O
frequency setting to
Set the vibration frequency for vibration suppression control 100.0
when the gain changing is valid. This parameter is made
valid when the parameter No.PB02 setting is "[1012" and
the parameter No.PB26 setting is "CI1C11".
When using the vibration suppression control gain changing,
always execute the changing after the servo motor has
stopped.
PB34 | VRF2B | Gain changing vibration suppression control - resonance 100.0 | Hz 0.1 O
frequency setting to
Set the resonance frequency for vibration suppression 100.0
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Note 1. This parameter is supported by the servo amplifiers
whose software versions are C6 or later. Check the
software version using status display or MR

|: Vibration suppression control filter 2
setting frequency selection (Note 2)

Setting value Freﬂ_l:ze}ncy
0 Invalid
1 2250
to to
5F 4.5

Notch depth selection-(Note 2)

Setting value | Depth
0 —40.0dB
to to
F —0.6dB

Configurator.

2. Refer to section 8.7 for the setting details.

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PB35 For manufacturer setting 0.00
PB36 Do not change this value by any means. 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0000h
PB45 | CNHF [ Vibration suppression control filter 2 0000h Refer to
(Note 1) | Used to set the vibration suppression control filter 2. name

By setting this parameter, machine side vibration, such as and

workpiece end vibration and base shake, can be function

suppressed. column.
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5.2.3 Position smoothing

By setting the position command acceleration/deceleration time constant (parameter No.PB03), you can run
the servo motor smoothly in response to a sudden position command.

The following diagrams show the operation patterns of the servo motor in response to a position command
when you have set the position command acceleration/deceleration time constant.

Choose the primary delay or linear acceleration/deceleration in parameter No.PB25 according to the machine
used.

(1) For step input

Command
—>

(2) For trapezoidal input
For trapezoidal input (linear acceleration/deceleration); the setting range‘is 0 to 10ms.

Command
—

(3)

— : Input position command
— - — : Position command after
filtering for primary delay
— - - — : Position command after filtering
for linear acceleration/deceleration
t : Position command acceleration/
deceleration time constant (parameter No.PB03)

— : Input position command

— - — : Position command after filtering
for linear acceleration/deceleration
— - - — : Position command after
filtering for primary delay
t : Position command acceleration/
deceleration time constant
(parameter No.PB03)
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5.3 Extension setting parameters (No.PCOO)

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.3.1 Parameter list

No. | Symbol Name Initial value|  Unit — Control mode
Position | Speed | Torque

PC01 | STA |Acceleration time constant 0 ms O @)
PC02 | STB [ Deceleration time constant 0 ms O O
PC03 | STC | S-pattern acceleration/deceleration time constant 0 ms O O
PC04 | TQC | Torque command time constant 0 ms O
PC05| SC1 |Internal speed command 1 100 r/min O

Internal speed limit 1 O
PC06 | SC2 |Internal speed command 2 500 r/min O

Internal speed limit 2 O
PC0O7 [ SC3 |Internal speed command 3 1000 r/min O

Internal speed limit 3 O
PC08 | SC4 |Internal speed command 4 200 r/min O

Internal speed limit 4 O
PC09 | SC5 |Internal speed command 300 r/min O

Internal speed limit 5 O
PC10 | SC6 |Internal speed command 6 500 r/min O

Internal speed limit 6 O
PC11 | SC7 |Internal speed command 7 800 r/min O

Internal speed limit 7 O
PC12 | VCM | Analog speed command maximum speed 0 r/min O

Analog speed limit maximum speed O
PC13 | TLC |Analog torque command maximum output 100.0 % O
PC14 | MOD1 | Analog monitor 1 output 0000h O O O
PC15 | MOD2 | Analog monitor 2 output 0001h O O O
PC16 | MBR [ Electromagnetic brake sequence output 100 ms O O O
PC17 | ZSP | Zero speed 50 r/min O O O
PC18 | *BPS | Alarm history clear 0000h O O O
PC19 | *ENRS | Encoder output pulses selection 0000h O O O
PC20 | *SNO | Station number setting 0 station O O O
PC21 | *SOP | Communication function selection 0000h O O O
PC22 | *COP1 | Function selection C-1 0000h O O O
PC23 | *COP2 | Function selection C-2 0000h O O
PC24 | *COP3 | Function selection C-3 0000h O
PC25 For manufacturer setting 0000h
PC26 | *COP5 | Function selection C-5 0000h O O
PC27 | *COP6 | Function selection C-6 0000h O O O
PC28 For manufacturer setting 0000h
PC29 0000h
PC30 | STA2 [ Acceleration time constant 2 0 ms O O
PC31 | STB2 [ Deceleration time constant 2 0 ms O O
PC32 [ CMX2 | Command pulse multiplying factor numerator 2 1 O
PC33 [ CMX3 | Command pulse multiplying factor numerator 3 1 O
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No. [ Symbol Name Initial value|  Unit PositiofonSt?eIQSOdeTorque

PC34 | CMX4 | Command pulse multiplying factor numerator 4 1 O
PC35| TL2 |Internal torque limit 2 100.0 % O O O
PC36 | *DMD | Status display selection 0000h O O O
PC37 | VCO |Analog speed command offset 0 mV O

Analog speed limit offset O
PC38 | TPO |Analog torque command offset 0 mV O

Analog torque limit offset O
PC39 | MO1 |Analog monitor 1 offset 0 mV O O O
PC40 | MO2 | Analog monitor 2 offset 0 mV O O O
PC41 For manufacturer setting 0
PC42 0
PC43 0000h
PC44 0000h
PC45 0000h
PC46 0000h
PC47 0000h
PC48 0000h
PC49 0000h
PC50 0000h

5.3.2 List of details
) Initial . Setting Control mode
No. | Symbol Name and function Unit —
value range [Position| Speed | Torque

PC01| STA [ Acceleration time constant 0 ms 0 O O

Used to set the acceleration time required to reach therated to

speed from Or/min in response-to the analog speed 50000

command and internal speed commands 1 to 7.

If the\preset speed command’is
Speed lower tharl the rated speeq,
acceleration/deceleration time

Rated [~~~ will be shorter.

speed

speed Parameter Parameter

No.PCO01 setting No.PCO02 setting

For example for the servo motor of 3000r/min rated speed,

set 3000 (3s) to increase speed from Or/min to 1000r/min in

1 second.
PC02 | STB | Deceleration time constant 0 ms 0 O O

Used to set the deceleration time required to reach Or/min to

from the rated speed in response to the analog speed 50000

command and internal speed commands 1 to 7.
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. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC03 | STC | S-pattern acceleration/deceleration time constant 0 ms 0 O O
Used to smooth start/stop of the servo motor. to
Set the time of the arc part for S-pattern acceleration/ 1000
deceleration.
Speed command
©s
2 g
»n o
2
[0}
7]
Or/min .
M —» Time
STC
STCSTA STC STC''STB
STA: Acceleration time constant (parameter No.PC01)
STB: Deceleration time constant (parameter No.PC02)
STC: S-pattern acceleration/deceleration time constant
(parameter No.PCO03)
Long setting of STA (acceleration time constant) or STB
(deceleration time constant) may produce an error in the time of the
arc part for the setting of the S-pattern acceleration/deceleration time
constant.
The upper limit value of the actual arc part time is limited by
2000000 ) 2000000 .
STA for acceleration or by. STB for deceleration:
(Example) At the setting of STA=20000, STB=5000 and STC=200,
the actual arc part times are .as follows:
Limited to 100[ms] since
During acceleration: 100[ms]-{ 12000000 _
750000 100[ms] <200[ms].
200[ms] as set since
During deceleration: 200[ms] | 2000000
T 5000, 400[ms] >200[ms].
PC04 [ TQC | Torque command time constant 0 ms 0 O
Used to set the constant of a low-pass filter in response to to
the torque command. 20000
Torque /Torque command
g 3
N % After
s ‘/ filtered
1 \l i
TQC TQC Time
TQC: Torque command time constant
PC05| SC1 |Internal speed command 1 100 | r/min Oto O
Used to set speed 1 of internal speed commands. instan-
taneous
Internal speed limit 1 permi- O
Used to set speed 1 of internal speed limits. ssible
speed
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connected.

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC06 | SC2 |Internal speed command 2 500 | r/min 0to O
Used to set speed 2 of internal speed commands. instan-
taneous
Internal speed limit 2 permi- O
Used to set speed 2 of internal speed limits. ssible
speed
PC07 | SC3 |Internal speed command 3 1000 | r/min 0to O
Used to set speed 3 of internal speed commands. instan-
taneous
Internal speed limit 3 permi- O
Used to set speed 3 of internal speed limits. ssible
speed
PC08 | SC4 |Internal speed command 4 200 | r/min Oto @)
Used to set speed 4 of internal speed commands. instan-
taneous
Internal speed limit 4 permi- O
Used to set speed 4 of internal speed limits. ssible
speed
PC09 | SC5 |Internal speed command 5 300 | r/min Oto @)
Used to set speed 5 of internal speed commands. instan-
taneous
Internal speed limit 5 permi- O
Used to set speed 5 of internal speed limits. ssible
speed
PC10 | SC6 | Internal speed command 6 500 |1 r/min Oto O
Used to set speed 6 of internal speed commands. instan-
taneous
Internal speed limit 6 permi- ©)
Used to set speed 6 of internal-speed limits: ssible
speed
PC11 | SC7 |Internal speed command 7 800 | r/min Oto O
Used to set speed 7 of internal speed commands. instan-
taneous
Internal speed limit 7 permi- O
Used to set speed 7 of internal speed limits. ssible
speed
PC12 | VCM | Analog speed command maximum speed 0 0 O
Used to set the speed at the maximum input voltage (10V) r/min 1
of the analog speed command (VC). to
When "0" is set, the analog speed command maximum 50000
speed would be the rated speed of the servo motor
connected.
The speed is as indicated below for motorless operation of
test operation.
Servo amplifier capacity [W]|Servo motor speed [r/min]
100V class | 100 to 400
3000
200V class | 100 to 750
1k to 37k
2000
400V class | 600 to 55k
Analog speed limit maximum speed 0 0 O
Used to set the speed at the maximum input voltage (10V) r/min 1
of the analog speed limit (VLA). to
Set "0" to select the rated speed of the servo motor 50000
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Zero speed detection (ZSP) has hysteresis width of 20r/min
(refer to section 3.5 (1) (b)).

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC13 | TLC |Analog torque command maximum output 100.0 % 0 O
Used to set the output torque at the analog torque command to
voltage (TC = £8V) of +8V on the assumption that the 1000.0
maximum torque is 100[%]. For example, set 50 to output
(maximum torque X 50/100) at the TC of +8V.
PC14 | MOD1 | Analog monitor 1 output 0000h Refer to O O O
Used to selection the signal provided to the analog monitor name
1 (MO1) output. (Refer to section 5.3.3.) and
ojojo] | o
column.
—[Analog monitor 1 (MO1) output selection
Setting Item
0 | Servo motor speed (+8V/max. speed)
1 Torque (+8V/max. torque) (Note 2)
2 Servo motor speed (+8V/max. speed)
3 | Torque (+8V/max. torque) (Note 2)
4 | Current command (+8V/max. current command)
5 [Command pulse frequency (+10V/1Mpps)
6 Droop pulses (+10V/100 pulses) (Note 1)
7 Droop pulses (+10V/1000 pulses) (Note 1)
8 Droop pulses (+10V/10000 pulses) (Note 1)
9 Droop pulses (+10V/100000 pulses) (Note 1)
A |Feedback position (+10V/1 Mpulses) (Note 1)
B |Feedback position (+10V/10 Mpulses) (Note 1)
C [Feedback position (+10V/100 Mpulses) (Note 1)
D | Bus voltage (+8V/400V) (Note 3)
Note1. Encoder pulse unit.
2. 8V is outputted at the'maximum-torque:.
However, when parameter No.PA11- PA12 are
set to limittorque, 8V is outputted at the torque,
highly limited.
3. For 400V class servo amplifier, the bus voltage
becomes +8V/800V.
PC15 | MOD2 | Analog monitor 2 output 0001h Refer to O O O
Used to selection the signal provided to the analog monitor name
2 (MO2) output. (Refer to section 5.3.3.) and
function
nmn. column.
Select the analog monitor 2 (MO2) output
The settings are the same as those of
parameter No.PC14.
PC16 | MBR [ Electromagnetic brake sequence output 100 ms 0 O O O
Used to set the delay time (Tb) between electronic brake to
interlock (MBR) and the base drive circuit is shut-off. 1000
PC17 | ZSP | Zero speed 50 r/min 0 O O O
Used to set the output range of the zero speed detection to
(ZSP). 10000
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—l_— RS-422 communication baud rate selection
0: 9600 [bps]
1: 19200 [bps]
2: 38400 [bps]
3: 57600 [bps]
4:115200[bps]

RS-422 communication response delay time

0: Invalid

1: Valid, reply sent after delay time of 800 us or
longer

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC18 | *BPS | Alarm history clear 0000h Referto | O O O
Used to clear the alarm history.
name
ofolo]_ e
function
Alarm history clear column
0: Invalid ’
1: Valid
When alarm history clear is made valid, the
alarm history is cleared at next power-on.
After the alarm history is cleared, the setting is
automatically made invalid (reset to 0).
PC19 | *ENRS | Encoder output pulses selection 0000h Refer to O O O
Use to select the, encoder output pulses direction and name
encoder output pulses setting. and
ofo] | | oo,
i column.
—[ Encoder output pulses phase changing
Changes the phases of A/B-phase encoder
output pulses.
Set val Servo motor rotation direction
el value CCW CW
A-phase f 1 f } f lA-phase f l f l f l
0 B-phasel f l f Q f B-phasef % f } f l
A-phase f 1 f } f lA—phase f l f l f l
1
B-phasef l f l f Q B-phasel f 1 f l f
Encoder output pulses setting selection
(refer to parameter No.PA15)
0: Output pulses setting
1: Division ratio setting
2: Ratio is automatically set to command pulse
unit
Setting "2" makes the parameter No.PA15
(encoder output pulses) setting invalid.
PC20 | *SNO | Station number setting 0 |station 0 O O O
Used to specify the station number for serial communication. to
Always set one station to one axis of servo amplifier. If one 31
station number is set to two or more stations, normal
communication cannot be made.
PC21 | *SOP | Communication function selection 0000h Refer to O O O
Select the communication I/F and select the RS-422 name
communication conditions. and
o] [ [o oo
column.
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selection

0: Two-wire type

1: Four-wire type

Incorrect setting will result in an encoder error
1 (At power ON) (AL.16).

Refer to section 12.1.2 for the communication
method of the encoder cable.

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC22 | *COP1 | Function selection C-1 0000h Refer to O
Select the execution of automatic restart after instantaneous name
power failure selection, and encoder cable communication and
system selection. function
__lofo] | oL
—[ Restart after instantaneous power failure

selection

If the power supply voltage has returned to

normal after an undervoltage status caused by

the reduction of the input power supply voltage

in the speed control mode, the servo motor can

be restarted by merely turning on the start

signal without resetting the alarm.

0: Invalid (Undervoltage alarm (AL.10) occurs.)

1: Valid (If this function is enabled for the drive

unit of 30kW or more, the parameter error
(AL.37) occurs.)
Encoder cable communication system O O O
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed | Torque

PC23

*COP2

Function selection C-2

Select the servo lock at speed control mode stop, the VC-
VLA voltage averaging, and the speed limit in torque control
mode.

—[ Selection of servo lock at stop
In the speed control mode, the servo motor
shaft can be locked to prevent the shaft from
being moved by the external force.
0: Valid (Servo-locked)
The operation to maintain the stop position is
performed.
1: Invalid (Not servo-locked)
The stop position is not maintained.
The control to make the speed Or/min is
performed.

VC/VLA voltage averaging

Used to set the filtering time when the analog

speed command (VC) voltage or analog speed

limit (VLA) is imported.

Set 0 to vary the speed to voltage fluctuation in

real time. Increase the set value to vary the

speed slower to voltage fluctuation.

Set value Filtering time [ms]
0 0

0.444

0.888

1.777

3.555

7141

Gl |w|IN|—~

Selection of speed limit for torque control

0: Valid

1: Invalid

Do not use this function except when
configuring-a-speed loop externally:

If the speed limit is invalid, the following
parameters can be used.

Parameter No:PBQ 1, (Adaptive; tuning,mode
(Adaptive filter Ir))

Parameter No.PB13 (machine resonance
suppression filter 1)

Parameter No.PB14 (notch shape selection 1)
Parameter No.PB15 (machine resonance
suppression filter 2)

Parameter No.PB16 (notch shape selection 2)

0000h

Refer to
name
and
function
column.

O

PC24

*COP3

Function selection C-3
Select the unit of the in-position range.

—[ In-position range unit selection
0: Command input pulse unit
1: Servo motor encoder pulse unit

0000h

Refer to
name
and
function
column.

PC25

For manufacturer setting
Do not change this value by any means.

0000h
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. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC26 | *COP5 | Function selection C-5 0000h Refer to O O
Select the stroke limit warning (AL. 99). name
ojojo] | .
function
L Stroke limit warning (AL. 99) selection column.
0: Valid
1: Invalid
When this parameter is set to "1", AL. 99 will
not occur if the forward rotation stroke end
(LSP) or reverse rotation stroke end (LSN)
turns OFF.

PC27 | *COP6 | Function selection C-6 0000h Refer to O O O
Set this function if undervoltage alarm occurs because of name
distorted power supply voltage waveform when using power and
regenerative converter or power regenerative common function
converter. column.

Setting when undervoltage alarm occurs

0: Initial value (Waveform of power supply voltage is not distorted)

1: Set "1" if undervoltage alarm occurs because of distorted power
supply voltage waveform when using power regenerative
converter or power regenerative common converter.

PC28 For manufacturer setting 0000h

PC29 Do not change this value by 'any means: 0000h

PC30 | STA2 | Acceleration time constant-2 0 ms 0 O O
This parameter is made valid when the to
acceleration/deceleration selection (STAB2) is turned ON. 50000
Used to set the acceleration time required to reach the rated
speed from Or/min in response. to the analog-speed
command and internal speed commands 1 to 7.

PC31 | STB2 | Deceleration time constant 2 0 ms 0 O O
This parameter is made valid when the to
acceleration/deceleration selection (STAB2) is turned ON. 50000
Used to set the deceleration time required to reach Or/min
from the rated speed in response to the analog speed
command and internal speed commands 1 to 7.

PC32 | CMX2 | Command pulse multiplying factor numerator 2 1 1 O
Available when the parameter No.PAO5 is set to "0". to

65535

PC33 | CMX3 | Command pulse multiplying factor numerator 3 1 1 O

Available when the parameter No.PAO5 is set to "0". to
65535

PC34 | CMX4 | Command pulse multiplying factor numerator 4 1 1 O

Available when the parameter No.PAO5 is set to "0". to
65535
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No.

Symbol

Name and function

Initial
value

Unit

Setting
range

Control mode

Position

Speed

Torque

PC35

TL2

Internal torque limit 2

Set this parameter to limit servo motor torque on the
assumption that the maximum torque is 100[%].

When 0 is set, torque is not produced.

When torque is output in analog monitor output, this set
value is the maximum output voltage (8V). (Refer to section
3.6.1 (5)).

100.0

%

0
to
100.0

O

O

O

PC36

*DMD

Status display selection
Select the status display to be provided at power-on.

_|:Selection of status display at power-on
0: Cumulative feedback pulse
1: Servo motor speed
2: Droop pulse
3: Cumulative command pulses
4: Command pulse frequency
5: Analog speed command voltage (Note 1)
6: Analog torque command voltage (Note 2)
7: Regenerative load ratio
8: Effective load ratio
9: Peak load ratio
A: Instantaneous-tarque
B: Within one-revolution position
(1 pulse unit)
C: Within one-revolution position
(100 pulse_unit)
D: ABS counter
E: Load inertia moment ratio
F: Bus voltage

Note 1. In speed control mode. Analog speed limit
voltage'in'terque control-mode:

2. In torque control mode. Analog torque limit

voltage in'speéd\or position control mode:.

— Status display at power-on in corresponding control
mode
0: Depends on the control mode.

0000h

Refer to
name
and
function
column.

Control mode Status display at power-on

Position Cumulative feedback pulses

Position/speed

Cumulative feedback pulses/servo motor speed

Speed Servo motor speed

Speed/torque Servo motor speed/analog torque command voltage

Torque Analog torque command voltage

Torque/position | Analog torque command voltage/cumulative feedback pulses

1: Depends on the first digit setting of this parameter.
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. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PC37 | VCO | Analog speed command offset Depen-[ mV —999 O
Used to set the offset voltage of the analog speed command | ding to
(VC). on 999
For example, if CCW rotation is provided by switching on servo
forward rotation start (ST1) with 0V applied to VC, set a ampli-
negative value. fier
When automatic VC offset is used, the automatically offset
value is set to this parameter. (Refer to section 6.4.)
The initial value is the value provided by the automatic VC
offset function before shipment at the VC-LG voltage of OV.
Analog speed limit offset O
Used to set the offset voltage of the analog speed limit
(VLA).
For example, if CCW rotation is provided by switching on
forward rotation selection (RS1) with OV applied to VLA, set
a negative value.
When automatic VC offset is used, the automatically offset
value is set to this parameter. (Refer to section 6.4.)
The initial value is the value provided by the automatic VC
offset function before shipment at the VLA-LG voltage of 0V.
PC38 | TPO | Analog torque command offset 0 mV —999 O
Used to set the offset voltage of the analog torque command to
(TC). 999
Analog torque limit offset O
Used to set the offset voltage of the analog torque:limit
(TLA).
PC39 | MO1 |Analog monitor 1 offset 0 my —999 O O O
Used to set the offset voltage of the analog monitor (MO1). to
999
PC40 | MO2 | Analog monitor 2 offset 0 mvV —999 O O O
Used to set the offset voltage of the analog monitor (MO2). to
999
PC41 For manufacturer setting 0
PC42 Do not change this value by any means. 0
PC43 0000h
PC44 0000h
PC45 0000h
PC46 0000h
PC47 0000h
PC48 0000h
PC49 0000h
PC50 0000h
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5.3.3 Analog monitor

The servo status can be output to two channels in terms of voltage.

(1) Setting
Change the following digits of parameter No.PC14, PC15.
Parameter No.PC14

—[ Analog monitor (MO1) output selection
(Signal output to across MO1-LG)

Parameter No.PC15

—[ Analog monitor (MO2) output selection
(Signal output to across MO2-LG)

Parameters No.PC39 and PC40 can be used to set the offset voltages to the analog output voltages. The
setting range is between —999 and 999mV.

Parameter No. Description Setting range [mV]
PC39 Used to set the offset voltage for the analog monitor 1 (MO1). 999 10 999
— (o}
PC40 Used to set the offset voltage for the analog monitor 2 (MO2).
(2) Set content

The servo amplifier is factory-set to output the servo motor speed to analog monitor 1 (MO1) and the torque
to analog monitor (MO2). The setting.can be changed as listed below by changing the parameter No.PC14
and PC15 value.

Refer to (3) for the measurement-point.

Setting Output item Description Setting Output item Description
0 Servo motor speed 1 Torque (Note 3) Driving in CCW
ACCW direction Adirection
8[V] . g[vy 4 reetion ‘
) l
I |
Max. speed ! Max. torque |
| 0 Max. speed : 0 Max. torque
l |
| I
______ L -8 (R
CW direction ¥ V] Driving in CW ¥ V]
direction
2 Servo motor speed CW direction8Vla  CCW direction 3 | Torque (Note 3) anng in CW g D_rlvm_g in CCW
____________ directon_ 3 direction.
| I
I 1 ! !
| | | |
| | |
i | | |
< ™ 4! !
Max.speed 0  Max. speed Max. torque 0  Max. torque
4 | Current command 5 | Command pulse 10V] 4CCW direction
4CCW direction |
8V ‘ frequency !
! |
Max. current command | !
(Max. torque command) l 1 M[‘feps] | -
! 0 ‘ < 0 >
w Max. current command : TMEkpps]
| (Max. torque command |
| |
i trieiad 22\ |
cw direction¥ —~° (| _____ L 10
CW direction ¥ v
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Setting Output item

Description

Setting

Output item

Description

6 Droop pulses (Note)
(£10V/100 pulses)

10V

100[pulse]

s CCW direction

CW direction

0 100[pulse]

- -10V]

7

Droop pulses (Note)
(£10V/1000 pulses)

10v] 4

1M[pulse]

s CCW direction

0 1M[pulse]

- -10[V]

(£10V/100 Mpulses)

100M[pulse]

0 -1100M[puise]

CW direction

; -10MV]

8 Droop pulses 10]V] ACCW direction 9 Droop pulses 10]V] 4CCW direction
(Note 1) ‘ (Note 1) !
(£10V/10000 3 (+10Vv/100000 3
pulses) 10000[pulse] ! pulses) 100000[pulse] !

: 0 10000[pulse] 1 0 100000[puise]
| l
I I
. L 10 . L 10
CW direction ¥ M CW direction ¥ M

A | Feedback position 10V] 4CCW direction B Feedback position 10M] 4CCW direction
(Note 1,2) } (Note 1,2) |
(£10V/1 Mpulses) | (£10V/10 Mpulses) !

1M[pulse] ! 10M[pulse] !
: 0 1Mpulse] N 0 10Mpulse]
I I
| 1
I |
—————— =-10 - -----1-10
CW direction ¥ M CW direction ¥ M

C Feedback position 10V] ACCW direction D Bus voltage

(Note 1,2) ‘ (Note 4)

400[V]

Note 1. Encoder pulse unit.

2. Available in position control mode

3. 8V is outputted at the maximum torque.
However, when parameter No.PA11 * PA12 are set to limit torque, 8V is outputted at the torque highly limited.

4. For 400V class servo amplifier, the busvoltage becomes +8V/800V.
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(3) Analog monitor block diagram

Command Current
pulse frequency Droop pulse command Bus voltage
Speed 1
+ "ommarf + Current encoder
Command Position Speed Current
. » > 00— > T
pulse e 4 control 2" control [* control [*|PWM M) Servo motor
Current feedback Encoder
Differ-
ential
Position feedback
Feedback +y [ [
position -1 Servo Motor
speed Torque

Home position (CR input position)

5.3.4 Alarm history clear

The servo amplifier stores past six alarms since the power is switched on for the first time. To control alarms
which will occur during the operation, clear the alarm history using parameter No.PC18 before starting the
operation.
Turn off the power and then on again after setting the parameter to validate the parameter value.
Clearing the alarm history automatically returns to I EIE10"
After setting, this parameter is made valid by switch power from OFF to ON.

Parameter No.PC18

L Alarm history clear
0: Invalid (not cleared)
1: Valid (cleared)
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5.4 1/0 setting parameters (No.PDOO)

POINT

valid.

- For any parameter whose symbol is preceded by *, set the parameter value and
switch power off once, then switch it on again to make that parameter setting

5.4.1 Parameter list

No. | Symbol Name Initial value|  Unit — Control mode
Position | Speed | Torque

PDO1 | *DIA1 | Input signal automatic ON selection 1 0000h O O O
PDO02 For manufacturer setting 0000h
PD0O3 | *DI1 | Input signal device selection 1 (CN1-15) 00020202h O O O
PD04 | *DI2 | Input signal device selection 2 (CN1-16) 00212100h O O O
PD05 | *DI3 | Input signal device selection 3 (CN1-17) 00070704h O O O
PD06 | *DI4 | Input signal device selection 4 (CN1-18) 00080805h O O O
PD07 | *DI5 | Input signal device selection 5 (CN1-19) 00030303h O O O
PD08 [ *DI6 | Input signal device selection 6 (CN1-41) 00202006h O O O
PD09 For manufacturer setting 00000000h
PD10 | *DI8 | Input signal device selection 8 (CN1-43) 00000A0Ah O O O
PD11 | *DI9 |Input signal device selection 9 (CN1-44) 00000B0Bh O O O
PD12 | *DI10 | Input signal device selection- 10 (CN1-45) 00232323h O O O
PD13 | *DO1 | Output signal device selection 1 (CN1-22) 0004h O O O
PD14 | *DO2 | Output signal device selection 2 (CN1-23) 000Ch O O O
PD15 | *DO3 | Output signal device selection 3 (CN1-24) 0004h O O O
PD16 | *DO4 | Output signal device selection 4 (CN1-25) 0007h O O O
PD17 For manufacturer setting 0003h
PD18 | *DO6 | Output signal device selection 6 (CN1-49) 0002h O O O
PD19 | *DIF |Input filter setting 0002h O O O
PD20 | *DOP1 | Function selection D-1 0000h O O O
PD21 For manufacturer setting 0000h
PD22 | *DOP3 | Function selection D-3 0000h O
PD23 For manufacturer setting 0000h
PD24 | *DOP5 | Function selection D-5 0000h O O O
PD25 For manufacturer setting 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
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5.4.2 List of details

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range |Position| Speed | Torque
PDO01 | *DIA1 [ Input signal automatic ON selection 1 0000h Refer to O O O
Select the input devices to be automatically turned ON. name
of [ [ | -
— function
Si | Initial value column
ignal name BIN HEX .
0
0 0
Servo-on (SON) 0
0
Si | Initial value
Iignal name BIN HEX
Proportion control (PC)] 0
External torque limit 0
selection (TL) 0
0
0
Si | Initial value
Iignal name BIN HEX
0
0
Forward rotation 0 0
stroke end (LSP)
Reverse rotation 0
stroke end (LSN)
BIN 0: Used as external input signal
BIN 1: Automatic ON
For example, to turn ON SON, the setting is "CI1C14".
PDO02 For manufacturer setting 0000h Refer to
Do not change this value by any means. name
and
function
column.
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Lofol [ [ [ [ []

. Select the
Position control mOde}input device

Speed control mode o oN1-
Torque control mode 16 pin

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PD03 | *DI1 | Input signal device selection 1 (CN1-15) 0002 Refer to O O O
Any input signal can be assigned to the CN1-15 pin. 0202h name
Note that the setting digits and the signal that can be and
assigned change depending on the control mode. function
ofof | [ [ [ [] eomn
Position control Select thg
Speed control mode input device
L Torque control modJ> ?fstgii_cm_
The devices that can be assigned in each control mode are
those that have the symbols indicated in the following table.
If any other device is set, it is invalid.
. Control modes (Note 1)
Setting
P S T
00
01 For manufacturer setting (Note 2)
02 SON SON SON
03 RES RES RES
04 PC PC
05 TL TL
06 CR
07 ST1 RS2
08 ST2 RS
09 TL1 TL1
0A LSP LSP
0B LSN LSN
0C For manufacturer setting (Note 2)
0D CDP CDP
OE to 1F For manufacturer setting (Note 2)
20 SP1 SP1
21 SP2 SP2
22 SP3 SP3
23 LOP LOP LOP
24 CM1
25 CM2
26 STAB2 STAB2
27 to 3F | For manufacturer setting (Note 2)
Note 1. P: Position control mode
S: Speed control mode
T: Torque control mode
2. For manufacturer setting. Never set this value.
PD04 | *DI2 | Input signal device selection 2 (CN1-16) 0021 Refer to O O O
Any input signal can be assigned to the CN1-16 pin. 2100h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.

5- 46
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) Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PDO05 | *DI3 | Input signal device selection 3 (CN1-17) 0007 Refer to O O O
Any input signal can be assigned to the CN1-17 pin. 0704h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
ofol [ | [ [ []
I—Position control mode i‘:ljtc (tj(t:/?ce
Speed control mode o\
———Torque control mode 17 bi
pin.
When "Valid (ABS transfer by DI0O)" has been selected for
the absolute position detection system in parameter
No.PAO3, the CN1-17 pin is set to the ABS transfer mode
(ABSM). (Refer to section 14.7.)
PDO6 | *DI4 |Input signal device selection 4 (CN1-18) 0008 Refer to O O O
Any input signal can be assigned to the CN1-18 pin. 0805h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PD03. function
column.
ofo]l [ [ [ [[]
I—Position control ] ﬁ\zljtc zig\]/Tce
Speed control-mode of the CN1-
———  Torque control' mode 18 bi
pin.
When "Valid (ABS transfer by DI0)" has been selected for
the absolute position detection/system in parameter
No.PAO03, the CN1-18 pin is set to the ABS transfer request
(ABSR). (Refer to section14.7")
PDO7 | *DI5 |Input signal device selection 5 (CN1-19) 0003 Refer to O O O
Any input signal can be assigned to the CN1-19 pin. 0303h name
The devices that can be assigned and the setting-method and
are the same as in parameter No.PD03. function
column.
ofo] [ [ [ ][]
‘—Position control mode ieljf;ter:/?ce
Speed control mode ofp;he CN1-
-———Torque control mode 19 pi
pin.
PD08 | *DI6 | Input signal device selection 6 (CN1-41) 0020 Refer to O O O
Any input signal can be assigned to the CN1-41 pin. 2006h name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
Lofof [ [ [T []
I—Position control mode E?Stc (tite[:/?ce
Speed control mode of the CN1-
-———Torque control mode 41 pin.
PDO09 For manufacturer setting 0000
Do not change this value by any means. 0000h
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Lofo] [ [ | [-[d

I—Position control mode Select the
input-device
Speed contrelmode } i

T trol mod of the CN1-
orque control mode | 45 i

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PD10 | *DI8 | Input signal device selection 8 (CN1-43) 0000 Refer to O O O
Any input signal can be assigned to the CN1-43 pin. 0AOAh name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
lofo] [ [ [ [ []
|—Position control mode ieljtc ;zjl?ce
Speed control mode ofpthe CN1-
———Torque control mode 43 pin.
PD11 | *DI9 | Input signal device selection 9 (CN1-44) 0000 Refer to O O O
Any input signal can be assigned to the CN1-44 pin. 0BOBh name
The devices that can be assigned and the setting method and
are the same as in parameter No.PDO03. function
column.
ojo] [ [ [ ][]
I—Position control mode ieljf;g:l?ce
Speed control mode ofpthe CN1-
————Torque control mode 44 pin.
PD12 | *DI10 | Input signal device selection 10 (CN1-45) 0023 Refer to O O O
Any input signal can be assigned to-the CN1-45pin. 2323h name
The devices that can be assigned and the setting method and
are the same as in parameter/No.PD03. function
column.
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depending on the control mode.

_I: Select the output device of the CN1-22 pin.

The devices that can be assigned in each control mode are
those that have the symbols indicated in the following table.
If any other device is set, it is invalid.

. Control modes (Note 1)
Setting
P S T
00 Always OFF|Always OFF|Always OFF|
01 For manufacturer setting (Note 2)
02 RD RD RD
03 ALM ALM ALM
04 INP SA Always OFF|
05 MBR MBR MBR
06 DB DB DB
07 TLC TLC VLC
08 WNG WNG WNG
09 BWNG BWNG BWNG
0A Always OFF SA SA
0B Always OFF|Always OFF VLC
0C ZSP ZSP ZSP
0D For manufacturer setting' (Note 2)
OE For manufacturer setting (Note 2)
Always Always
OF CDPS
OFF OFF
10 For manufacturer setting (Note 2)
11 ABSV  |Always OFF|AIways OFF|
12 to 3F For manufacturer setting (Note 2)

Note 1. P: Position control mode
S: Speed control mode
T: Torque control mode
2. For manufacturer setting. Never set this value.

When "Valid (ABS transfer by DI0)" has been selected for
the absolute position detection system in parameter
No.PAO03, the CN1-22 pin is set to the ABS transmission
data bit 0 (ABSBO) in the ABS transfer mode only. (Refer to
section 14.7.)

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PD13 | *DO1 | Output signal device selection 1 (CN1-22) 0004h Refer to O O O

Any output signal can be assigned to the CN1-22 pin. name

In the initial setting, INP is assigned in the position control and

mode, and SA is assigned in the speed control mode. function
Note that the device that can be assigned changes column.




5. PARAMETERS

_|: Select the output device of the CN1-49 pin.

. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PD14 | *DO2 | Output signal device selection 2 (CN1-23) 000Ch Refer to O O O
Any output signal can be assigned to the CN1-23 pin. name
In the initial setting, ZSP is assigned to the pin. and
The devices that can be assigned and the setting method function
are the same as in parameter No.PD13. column.
olol [ |
_|: Select the output device of the CN1-23 pin.
When "Valid (ABS transfer by DIO)" has been selected for
the absolute position detection system in parameter
No.PAO03, the CN1-23 pin is set to the ABS transmission
data bit 1 (ABSB1) in the ABS transfer mode only. (Refer to
section 14.7.)
PD15 | *DO3 | Output signal device selection 3 (CN1-24) 0004h Refer to O O O
Any output signal can be assigned to the CN1-24 pin. name
In the initial setting, INP is assigned in the position control and
mode, and SA is assigned in the speed control mode. function
The devices that can be assigned and the setting method column.
are the same as in parameter No.PD13.
ojo] | |
_|: Select the output device of the CN1-24 pin.
PD16 | *DO4 | Output signal device selection 4 (CN1-25) 0007h Refer to O O O
Any output signal can be ‘assigned to the EN1-25'pin. name
In the initial setting, TLC is assigned in the position control and
and speed control modes, and VLC is assigned in the torque function
control mode. column.
The devices that can be assigned and the 'setting method
are the same as in parameter No.PD13.
ojo] | |
_|: Select the output device of the CN1-25 pin.
When "Valid (ABS transfer by DI0)" has been selected for
the absolute position detection system in parameter
No.PAO03, the CN1-25 pin is set to the ABS transmission
data ready (ABST) in the ABS transfer mode only. (Refer to
section 14.7.)
PD17 For manufacturer setting 0003h
Do not change this value by any means.
PD18 | *DO6 | Output signal device selection 6 (CN1-49) 0002h Refer to O O O
Any output signal can be assigned to the CN1-49 pin. name
In the initial setting, RD is assigned to the pin. and
The devices that can be assigned and the setting method function
are the same as in parameter No.PD13. column.
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) Initial ) Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PD19 | *DIF | Input filter setting 0002h Refer to O O O
Select the input filter. name
and
0jofo]
—I: Input signal filter column.
If external input signal causes chattering
due to noise, etc., input filter is used to
suppress it.
0: None
1:1.777[ms]
2: 3.555[ms]
3: 5.333[ms]
PD20 | *DOP1 | Function selection D-1 0000h Refer to
Select the stop processing at forward rotation stroke end name
(LSP)/reverse rotation stroke end (LSN) OFF and the base and
circuit status at reset (RES) ON. function
ofo[ [ | o
—[ How to make a stop when forward rotation stroke| | \ | |- =-===4---"--RK""""--
end (LSP) - reverse rotation stroke end (LSN) O O
is valid. (Refer to Section 5.4.3.)
0: Sudden stop
1: Slow stop
Selection of base circuit status at reset (RES)ON} L1\ | [T "1 " A" "1 "~
0: Base circuit switched off O © O
1: Base circuit'notswitched 'off
PD21 For manufacturer setting 0000h
Do not change this value by.any means.
PD22 | *DOP3 | Function selection D-3 0000h Refer to O
Set the clear (CR). name
ofofo] | o
function
—[ Clear (CR) selection column.
0: Droop pulses are cleared on the leading
edge.
1: While on, droop pulses are always cleared,
PD23 For manufacturer setting 0000h
Do not change this value by any means.
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—[Seﬂing of alarm code output
Set value Connector pins of CN1

22 | 23 [ 24

0

Alarm code is not output.

1 Alarm

code is output at alarm occurrence.

(Note) Alarm code

CN1 ] CN1 [ CN1
pin 22| pin 23 [pin 24

dis|

Alarm

Name
play

88888

Watchdog

AL.12

Memory error 1

AL.13

Clock error

AL.15

Memory error 2

AL.17

Board error 2

AL.19

Memory error 3

AL.37

Parameter error

AL.8A

Serial communication time-out error

AL.8E

Serial communication error

AL.30

Regenerative error

AL.33

Overvoltage

AL.10

Undervoltage

AL .45

Main circuit'device overheat

AL.46

Servo motor-overheat

AL47

Cooling fan alarm

AL.50

Overload 1

AL.51

Overload 2

AL:24

Main circuit

AL.32

Overcurrent

AL.31

Overspeed

AL.35

Command pulse frequency error

AL.52

Error excessive

AL.16

Encoder-error 1

AL.1A

Motor combination error

AL:20

Evicader error 2

AL.25

Absolute position erase

Note. 0: off
1:on

A parameter alarm (AL. 37) occurs if the alarm

code output is selected with parameter No.
PAO3 set to "O0OO1" and the DI0-based
absolute position detection system selected.

L— Selection of output device at warning occurrence

Select the warning (WNG) and trouble (ALM) output status

at warning occurrence.

Setting (Note) Device status
1
WNG 0 ‘
0 1 w
ALM 0 R
Warning occurrence
1
WNG 0 |
1 1
ALM 0
Warning occurrence
Note. 0: off
1:on

) Initial . Setting Control mode
No. | Symbol Name and function Unit -
value range [Position| Speed | Torque
PD24 | *DOPS5 | Function selection D-5 0000h Refer to O O O

Select the alarm code and warning (WNG) outputs. name
o

function

column.
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. Initial . Setting Control mode
No. [ Symbol Name and function Unit —
value range [Position| Speed | Torque
PD25 For manufacturer setting 0000h
PD26 Do not change this value by any means. 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h

5.4.3 Using forward/reverse rotation stroke end to change the stopping pattern

The stopping pattern is factory-set to make a sudden stop when the forward/reverse rotation stroke end is
made valid. A slow stop can be made by changing the parameter No.PD20 value.

Parameter No.PD20 setting Stopping method
Oooo Sud.d‘en stop ‘
(initial value) Position control mode : Motor stops with droop PUISF".S cleared.
Speed control mode : Motor stops at deceleration time constant of zero.
Slow stop
Position control mode : The motor is decelerated to a stop in accordance with the parameter
ooodt No.PBO03 value.

Speed control-mode . : The motor is decelerated to a stop in accordance with the parameter
No.PCO02 value.
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6. DISPLAY AND OPERATION SECTIONS

6. DISPLAY AND OPERATION SECTIONS

6.1 Overview

The MR-J3-A servo amplifier has the display section (5-digit, 7-segment LED) and operation section (4
pushbuttons) for servo amplifier status display, alarm display, parameter setting, etc.
The operation section and display data are described below.

MO || UP | DO |[SET

) — |
A

5-digit LED Displays data.

O T e (|
[

MODE Display mode change
Low/High switching

UpP Display/data scrolling
DOWN Display/data scrolling

SET Display/data determination
Data clear

Decimal LED Displays the decimal points, alarm presence/absence, etc.

- -
( ( -‘ -‘ '-‘ Lit to indicate the decimal point.
C O .

L Decimal point

- -
( ( -‘ .‘ '-‘ Lit to indicate a negative when "-"
B B T | (negative) cannot be displayed.
e — |

- -
( ( -‘ -‘ '-‘ Flickers to indicate alarm occurrence.
OO 0T

- -
( ( -‘ .‘ .-‘ Flickers to indicate the test operation
q O q mode.
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6.2 Display sequence

Press the "MODE" button once to shift to the next display mode. Refer to section 6.3 and later for the
description of the corresponding display mode.
To refer to or set the gain filter parameters, extension setting parameters and 1/O setting parameters, make
them valid with parameter No.PA19 (parameter write disable).

Display mode transition Initial screen Function Reference
Servo status display.
; Status display ) .' D appears at power-on. (Note)
' Section 6.3
AR
Sequence display, external signal display, forced
v — output signal (DO), test operation, software
( Diagnosis ) - -‘ - - .- version display, VC automatic offset, servo motor Section 6.4
' "l "l ' series ID display, servo motor type ID display,
servo motor encoder ID display, parameter write
inhibit, next deactivation display.
Current alarm display, alarm history display,
." . parameter error No. display, point table error No.
Alarm ) '-' ' = == | display. Section 6.5
AR
Display and setting-of basic setting parameters.
@ button v \_/ -, -
MODE Basic setting .-‘ .-‘ . ‘ ‘
A parameters ' ' ' "' '
Display and setting of gain filter parameters.
A 4 N/ \_/
Gain/filter .-‘ .- . ‘ ‘
parameters ' Ll "' (]
Display and setting of extension setting Section 6.6
\_/ -—" - arameters.
Extension setting .-‘ . . ‘ ' P
parameters ' ' ' ( |
A AR
Display and setting of I/O setting parameters.
A 4 N/ N7/
1/0 setting .-‘ -‘ . ‘ ‘
( parameters ) ' ' ' ' ' '
AR AR

Note. When the axis name is set to the servo amplifier using MR Configurator, the axis name is displayed and the servo status is then

displayed.
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6.3 Status display

The servo status during operation is shown on the 5-digit, 7-segment LED display. Press the "UP" or "DOWN"
button to change display data as desired. When the required data is selected, the corresponding symbol
appears. Press the "SET" button to display its data. At only power-on, however, data appears after the symbol

of the status display selected in parameter No.PC36 has been shown for 2[s].

The servo amplifier display shows the lower five digits of 16 data items such as the motor speed.

6.3.1 Display transition

After choosing the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button changes

the display as shown below.

To Bus voltage
0 o i
1 ! 1
I
\f Cumulative feedback : (
L pulse E "'
v i | i i
| | L
o
— Servo motor speed I -
) )l
i l : ] l
= I
-— Droop pulse |
- D
i i : ] i
." Cumulative,command ﬁ : |' X ‘ ‘
S | -
) pulse Ol L l |
x i Ur ! x i
| @ L
Command pulse DOWN |' ) ' "
N f | - N
' | ) i requency | L “' L i
I
| | |
.' Analog speed command E ) .'
'- voltage ! ' -
Analog speed limit voltage I /N "
: I | ! I
! L
. ‘ Analog torque command | ‘ .'
) voltage | '- )
-' Analog torque limit voltage : " -
i i | i i
| -
. Regenerative load ratio : .-‘ N
- BN
' | | ! I
| I
‘ |

Effective load ratio

Peak load ratio

Instantaneous torque

Within one-revolution position
(1 pulse unit)

Within one-revolution position
(100 pulse unit)

ABS counter

Load inertia moment ratio

Bus voltage

To Cumulative feedback pulse
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6.3.2 Display examples

The following table lists display examples.

Displayed data

ltem Status —
Servo amplifier display

| | e

Forward rotation at 2500r/min '- - ' '

Servo motor
speed -— — \_/ \_/
- B b Al
Reverse rotation at 3000r/min ‘| '-' u u
Reverse rotation is indicated by "—".

N N

Load inertia . ' . .
15.5 Multiplier (% 1) -— | -
moment ' ‘| ‘|

ABS counter

-, N4 -,

11252rev ' ' -' .- -'
UL D P D

AN | iy ¢

—12566rev l. '-. ‘l. '-l, '-l
I A A

Negative value-is indicated by the lit decimal points in the upper four digits.
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6.3.3 Status display list

POINT

* Refer to appendix 3 for the measurement point.

The following table lists the servo statuses that may be shown.

. - Display
Name Symbol Unit Description
range
Cumulative feedback C pulse [ Feedback pulses from the servo motor encoder are counted and —99999
pulses displayed. The values in excess of 99999 can be counted. However, the to
counter shows only the lower five digits of the actual value since the servo | 99999
amplifier display is five digits. Press the "SET" button to reset the display
value to zero.
The value of minus is indicated by the lit decimal points in the upper four
digits.
Servo motor speed r r/min [ The servo motor speed is displayed. —7200
The value rounded off is displayed in X0.1r/min. to
7200
Droop pulses E pulse [ The number of droop pulses in the deviation counter is displayed. When —99999
the servo motor is rotating in the reverse direction, the decimal points in to
the upper four digits are lit. 99999
The values in excess of 299999 can be counted. However, the counter
shows only the lower five digits of the actual value since the servo
amplifier display is five digits.
The number.of pulses.displayed is in the encoder pulse unit.
Cumulative command P pulse | The position command input pulses are counted and displayed. —99999
pulses As:the value displayed is-not yet multiplied by the electronic gear to
(CMX/CDV), it may not match the indication of the cumulative feedback 99999
pulses.
The values in excess of 299999 can be counted. However, the counter
shows'only-the-lower/five digits of the actual value since the servo
amplifier display is five digits.
Press the "SET" button to reset the display value to zero. When the servo
motor is rotating in the reverse direction, the decimal points in the upper
four digits are lit.
Command pulse n kpps The frequency of the position command input pulses is displayed. —1500
frequency The value displayed is not multiplied by the electronic gear (CMX/CDV). to
1500
Analog speed F \% (1) Torque control mode —10.00
command voltage Analog speed limit (VLA) voltage is displayed. to
Analog speed limit (2) Speed control mode 10.00
voltage Analog speed command (VC) voltage is displayed.
Analog torque U \% (1) Position control mode, speed control mode 0
command voltage Analog torque limit (TLA) voltage is displayed. to
Analog torque limit 10.00
voltage (2) Torque control mode —8.00
Analog torque command (TLA) voltage is displayed. to
+8.00
Regenerative load ratio L % The ratio of regenerative power to permissible regenerative power is 0
displayed in %. to
100
Effective load ratio J % The continuous effective load current is displayed. 0
The effective value in the past 15 seconds is displayed relative to the to
rated current of 100%. 300
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. - Display
Name Symbol Unit Description
range
Peak load ratio b % The maximum current is displayed. 0
The highest value in the past 15 seconds is displayed relative to the rated to
current of 100%. 400
Instantaneous torque T % Torque that occurred instantaneously is displayed. 0
The value of the torque that occurred is displayed in real time relative to to
the rate torque of 100%. 400
Within one-revolution Cy1 pulse [ Position within one revolution is displayed in encoder pulses. 0
position low The value returns to 0 when it exceeds the maximum number of pulses. to
However, the counter shows only the lower five digits of the actual value 99999
since the servo amplifier display is five digits.
The value is incremented in the CCW direction of rotation.
Within one-revolution Cy2 100 The within one-revolution position is displayed in 100 pulse increments of 0
position high pulse [ the encoder. to
The value returns to 0 when it exceeds the maximum number of pulses. 2621
The value is incremented in the CCW direction of rotation.
ABS counter LS rev Travel value from the home position in the absolute position detection —32768
systems is displayed in terms of the absolute position detectors counter to
value. 32767
Load inertia moment dC Multiplier [ The estimated ratio of the load inertia moment to the servo motor shaft 0.0
ratio (x107) |inertia moment is displayed. to
300.0
Bus voltage Pn \% The voltage(across P=+-N—+) of the main-circuit converter is displayed. 0
to
900

6.3.4 Changing the status display screen

The status display item of the servo amplifier display shown at power-on can be changed by changing the

parameter No.PC36 settings.

The item displayed in the initial status changes with the control mode as follows.

Control mode Status display at power-on
Position Cumulative feedback pulses
Position/speed Cumulative feedback pulses/servo motor speed
Speed Servo motor speed
Speed/torque Servo motor speed/analog torque command voltage
Torque Analog torque command voltage
Torque/position Analog torque command voltage/cumulative feedback pulses
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6.4 Diagnostic mode

Name Display Description
' .- Not ready.
'- '-' — '-' '- Indicates that the servo amplifier is being initialized or an alarm has
— — occurred.
Sequence

Ready.
Indicates that the servo was switched on after completion of
initialization and the servo amplifier is ready to operate.

External I/O signal display

Refer to section 6.7.

Indicates the ON-OFF states of the external I/O signals.
The upper segments correspond to the input signals and the lower
segments to the output signals.

Lit: ON

Extinguished: OFF

Output signal (DO) forced -' -— = == - The digital output signal can be forced on/off. For more information,
output 1 I U ) U |refer to section 6.8.
JOG .- .- .- .- ' JOG operation can be performed when there is no command from
. o - the external command device.
operation ) ) () | _ _
— - For details, refer to section 6.9.2.
Positioning operation can be performed when there is no command
N4 N4 \__4 \___4d -
Positioning . ._ |- . -' from the external command device.
operation ' '_ _l ' '- The MR-Configurator is required for positioning operation.
For details, refer to section 6.9.3.
Without'conhéction of the servo motor, the servo amplifier provides
N4 N4 \__4 N4 -
Test Motorless . .- ._ . -' output signals and displays the status as if the servo motor is running
operation operation ' L -l ' -l actually-in response to the input device.
mode For details, refer to section 6.9.4.
) Merely connecting the servo amplifier allows the resonance point of
Machlne \__d —_— \__d —_— .
. . . . ' the mechanical system to be measured.
analyzer e - — 3 . . . .
operation ' L -l ' | | The MR Configurator is required for machine analyzer operation.
P For details, refer to section 12.8.
Simple diagnosis as to correct function of the input/output interface of
Amplifier .- .- .' .- .- the servo amplifier can be made. To diagnose the amplifier, the
dia pnosis ' '- -' ' -' diagnosis cable (MR-J3ACHECK) and MR Configurator are
9 — =" | | necessary.
For details, refer to section 12.8.

Software version low

Indicates the version of the software.

Software version high

Indicates the system number of the software.

Automatic

VC offset

If offset voltages in the analog circuits inside and outside the servo
amplifier cause the servo motor to rotate slowly at the analog speed
command (VC) or analog speed limit (VLA) of OV, this function
automatically makes zero-adjustment of offset voltages.

When using this function, make it valid in the following procedure.
Making it valid causes the parameter No.PC37 value to be the
automatically adjusted offset voltage.

1) Press "SET" once.

2) Set the number in the first digit to 1 with "UP"/"DOWN".

3) Press "SET".

This function cannot be used if the input voltage of VC or VLA is

—0.4V or less, or +0.4V or more.
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Name Display Description
— — Press the "SET" button to show the series ID of the servo motor
Servo motor series ID .-' _' . ' currently connected.
' | '- '-l For indication details, refer to the Servo Motor Instruction Manual
(Vol.2).
— — Press the "SET" button to show the type ID of the servo motor
Servo motor type ID .-' _' . ' currently connected.
' | -l '-l For indication details, refer to the Servo Motor Instruction Manual

(Vol.2).

Servo motor encoder ID

Press the "SET" button to show the encoder ID of the servo motor
currently connected.

For indication details, refer to the Servo Motor Instruction Manual
(Vol.2).

For manufacturer setting

For manufacturer setting :—: .-' : : For manufacturer setting
(- I

For manufacturer setting

6.5 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower 2 digits on the display
indicate the alarm number that has occurred or the parameter number'in error. Display examples are shown

below.

Name Display

Description

Indicates no occurrence of an alarm.

Current alarm

Indicates the ‘occurrence of overvoltage (AL.33).
Flickers at occurrence of the alarm.

:—: : : .-l : : Indicates that the last alarm is overload 1 (AL.50).

.:' ' :' :' Indicates that th d al in th ti It AL.33

Ut B ndicates that the second alarm in the past is overvoltage (AL.33).

.:' :' (™ Indicates that the third al in th ti d It AL.10

U Ul ndicates that the third alarm in the past is undervoltage (AL.10).
Alarm history

:—: -: -: : Indicates that the fourth alarm in the past is overspeed (AL.31).

Indicates that there is no fifth alarm in the past.

Indicates that there is no sixth alarm in the past.
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Name Display Description

— - - Indicates no occurrence of parameter error (AL.37).

Parameter error No.

) : { Indicates that the data of parameter No.PA12 is faulty.

Functions at occurrence of an alarm
(1) Any mode screen displays the current alarm.

(2) Even during alarm occurrence, the other screen can be viewed by pressing the button in the operation
area. At this time, the decimal point in the fourth digit remains flickering.

(3) For any alarm, remove its cause and clear it in any of the following methods (for clearable alarms, refer to
section 9.1).

(a) Switch power OFF, then ON.
(b) Press the "SET" button on the current alarm screen.

(c) Turn on the alarm reset (RES).
(4) Use parameter No.PC18 to clear the alarm history.

(5) Pressing "SET" on the alarm history display screen for 2s or longer shows the following detailed information
display screen. Note that this is provided for maintenance by the manufacturer.

(6) Press "UP" or "DOWN" to move to the next history.
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6.6 Parameter mode

POINT

write inhibit value. (Refer to section 5.1

to PD08, PD10 to PD16, PD18.

- To use the 1/O setting parameters, change the parameter No.PA19 (parameter

1)
* The 1/O signal settings can be changed using the 1/O setting parameter No.PD03

6.6.1 Parameter mode transition

After choosing the corresponding parameter mode with the "MODE" button, pressing the "UP" or "DOWN"

button changes the display as shown below.

To status display mode < O
MODE
Basic setting Gainffilter Extension setting I/0 setting
parameters parameters parameters parameters
f i

Parameter No.PAO1 Parameter No.PB01

Parameter No.PC01

Parameter No.PA02 Parameter No.PB02

i

I_ _I
Parameter No PCOZ

1

1

1

1

'l

1

1

|

Parameter No.PD02

‘ ﬁ

3 ®

[
T

Parameter N PA Parameter No.PB44

Parameter No.PC49

Parameter No.PD29

Parameter No.PA19 | | Parameter No.PB45

hi

6- 10
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ﬁ
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6.6.2 Operation example

(1) Parameters of 5 or less digits

The following example shows the operation procedure performed after power-on to change the control
mode (Parameter No.PAQO1) into the speed control mode. Press "MODE" to switch to the basic setting

parameter screen.

S o, e, s,
:."::.": :."::.":
:L'i :"': :L'::'A':
ZATTTNS AT AT AT
L, I, e, T,
:.": :.": :."::":
:' ::' ::' ::'-
Z"ii"::"ii‘:
2ATTINS AT ZATNS AN

® © ®

Press MODE four times. Select parameter No.8 with UP or DOWN.

------ The parameter number is displayed.

Press UP or DOWN to change the number.

®

Press SET twice.

------ The set value of the specified parameter number flickers.

®

Press UP twice.

S EEREEE During flickering, the set value can be changed.

® ®
Use UP or DOWN.
(OO0 2: Speed control mode)

®

Press SET to enter.

To shift to the next parameter, press the "UP" or "DOWN" button.
When changing the parameter No.PAO1 setting, change its set value, then switch power off once and

switch it on again to make the new value valid.

6- 11



6. DISPLAY AND OPERATION SECTIONS

(2) Parameters of 6 or more digits
The following example gives the operation procedure to change the electronic gear numerator (parameter
No.PA06) to "123456".

(Note)
'-
® ®© @
@ Press MODE three times. Press UP or DOWN to choose parameter No.PAOG.
\_/ \ 7 \ o/ \ o
= Foan .o
- '-' Press SET once.
Setting of upper 1 digits {L Setting of lower 4 digits
- p— Press MODE once.
b ( (
)t ® - {
@ Press SET once. @
= N
. ‘ « » The screen flickers. » + « « « ‘
= - L
®© @
Press UP or DOWN to
change the setting.
- - A N e
‘-‘ -‘.-‘.-.-
DN ® P o e e
U Press SET once. U
-~ ‘ " « «Enter-the setting. « + + + « « " I ‘ I' I'
U D R I
- Press; MODE once. - - - -

Note. The example assumes that the status display screen that appears at power-on has been set to the servo
motor speed in parameter No.PC36.
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6.7 External 1/O signal display
The ON/OFF states of the digital I/O signals connected to the servo amplifier can be confirmed.

(1) Operation
After power-on, change the display mode to the diagnostic mode using the "MODE" button.

Ngh ®
Press UP once.

- External I/0O signal display screen

n
-
n
-
n

-
o
=
=
=

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.
CN1 CN1 CN1 CN1 CN1 CN1 CN1 CN1

LI:IJ T LI:IJ
T SO T I

— > G
Output signals { D u 1 J
pam— | ‘
CN1 CN1 CN1 CN1 CN1 CN1 CN1

Lit: ON
Extinguished: OFF

The LED segment corresponding to the pin is lit to indicate ON, and is extinguished to indicate OFF.
The signals corresponding to the pins'in the respective’ control modes are indicated below.
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(a) Control modes and I/O signals

Signal (Note 2) Symbols of I/O signals in control modes Related
Connector Pin No. input/output P PIS s ST T TP parameter
(Note 1) /0

15 | SON SON SON SON SON SON No.PD03

16 | —/SP2 SP2 SP2/SP2 SP2 SP2/— No.PD04

17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC No.PD05

18 | TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL No.PD06

19 | RES RES RES RES RES RES No.PDO7

22 O INP INP/SA SA SA/— —/INP No.PD13

23 O ZSP ZSP ZSP ZSP ZSP ZSP No.PD14

24 O INP INP/SA SA SA/— —/INP No.PD15
CN1 25 O TLC TLC TLC TLC/VLC VLC VLC/TLC No.PD16

33 O OP OP OP OP OoP OP

41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR No.PD08

42 | EMG EMG EMG EMG EMG EMG

43 | LSP LSP LSP LSP/— —/LSP No.PD10

44 | LSN LSN LSN LSN/— —/LSN No.PD11

45 [ LOP LOP LOP LOP LOP LOP No.PD12

48 O ALM ALM ALM ALM ALM ALM

49 O RD RD RD RD RD RD No.PD18

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control change mode,
S/T: Speed/torque control change mode, T/P: Torque/position cantrol change mode

(b) Symbol and signal names

Symbol Signal name Symbol Signal name
SON Servo-on RES Reset
LSP Forward rotation stroke end EMG Emergency stop
LSN Reverse rotation stroke end LOP Control change
CR Clear TLC Limiting torque
SP1 Speed selection 1 VLC Limiting speed
SP2 Speed selection 2 RD Ready
PC Proportion control ZSP Zero speed detection
ST1 Forward rotation start INP In-position
ST2 Reverse rotation start SA Speed reached
RS1 Forward rotation selection ALM Trouble
RS2 Reverse rotation selection OoP Encoder Z-phase pulse (open collector)
TL External torque limit selection
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(3) Display data at initial values
(a) Position control mode

PC(CN1-17)
TL(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

Input
Output

OP(CN1-33)
ALM(CN1-48)

(b) Speed control mode
SP2(CN1-16

=

|

=
I

———

L

-

L

CR(CN1-41)

-
a

o
E

RES(CN1-19)
SON(CN1-15)
LSN(CN1-44)
LSP(CN1-43)

Lit: ON
Extinguished: OFF
RD(CN1-49)
INP(CN1-24)
ZSP(CN1-23)

TLC(CN1-25)

INP(CN1-22)

( )
ST1(CN1-17)
ST2(CN1-18)
LOP(CN1-45)

EMG(CN1-42)

Input

Qutput
OP(CN1-33)
ALM(CN1-48)

(c) Torque control mode

—

-5

=2
!

c
=

)

&

SP1(CN1-41)

RES(CN1-19)
SON(CN1-15)
LSN(CN1-44)
LSP(CN1-43)

Lit: ON
Extinguished: OFF

RD(CN1-49)
SA(CN1-24)
ZSP(CN1-23)

TLC(CN1-25)

SP2(CN1-16)
RS2(CN1-17)

RS1(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

Input
Output
OP(CN1-33)

—_—

~—
—

;2

I

7_“

Il

ALM(CN1-48)

S5
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SA(CN1-22)

SP1(CN1-41)
RES(CN1-19)
SON(CN1-15)

Lit: ON
Extinguished: OFF

RD(CN1-49)
ZSP(CN1-23)
VLC(CN1-25)
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6.8 Output signal (DO) forced output

POINT

- When the servo system is

electromagnetic brake interlock (MBR) by the DO forced output after assigning it to
connector CN1 will release the electromagnetic brake, causing a drop. Take drop
preventive measures on the machine side.

used in a vertical lift application, turning on the

The output signal can be forced on/off independently

of the servo status. This function is used for output signal

wiring check, etc. This operation must be performed in the servo off state by turning off the servo-on (SON).

Operation

After power-on, change the display mode to the diagnostic mode using the "MODE" button.

-

E A

Press UP twice.

®

Press SET for longer than 2 seconds.

Switch on/off the signal below the lit segment.

T o
e

\
CN1 CN1 CN1

@22 25 23 24 49
O Y

0 0 0 0 01
ige
O o

\
P

.

ju—
AN

\

—J

P

Always lit

Indicates the ON/OFF of the output signal. The correspondences
between segments and signals are as in the output signals of the
external I/O signal display.

(Lit: ON, extinguished: OFF)

O}

Press MODE once.

The segment above CN1-pin 24 is lit.

®

Press UP once.

CN1-pin 24 is switched on.
(CN1-pin 24-DOCOM conduct.)

®
Press DOWN once.

CN1-pin 24 is switched off.

®

Press SET for longer than 2 seconds.

6- 16



6. DISPLAY AND OPERATION SECTIONS

6.9 Test operation mode

= The test operation mode is designed to confirm servo operation. Do not use it for

actual operation.
A CAUTION

If any operational fault has occurred, stop operation using the emergency stop
(EMG) signal.

POINT

- The test operation mode cannot be used in the absolute position detection system
by DIO (parameter No.PA03: CO11).

- The MR Configurator is required to perform positioning operation.
- Test operation cannot be performed if the servo-on (SON) is not turned OFF.

6.9.1 Mode change

After power-on, change the display mode to the diagnostic mode using the "MODE" button. Choose JOG
operation/motor-less operation in the following procedure.

~ Press UP three times. ~
\N_J4

Press UP five times.
i e i i i N i
- - N - -
O B S TS I
B ® ]
Press|SET for longer than Press SET for longer than 2s.
(T o - (
'- - ' ------ When this screen appears, '- - ' - When this screen is displayed,
-' -' ' ol JOG operation can be -' " " . motor-less operation can be

I performed. ] performed.

Flickers in the test operation mode.
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6.9.2 JOG operation

POINT

* When performing JOG operation, turn ON EMG, LSP and LSN. LSP and LSN can
be set to automatic ON by setting parameter No.PDO01 to "LICOO".

JOG operation can be performed when there is no command from the external command device.

(1) Operation
The servo motor rotates while holding down the "UP" or the "DOWN?" button. The servo motor stops rotating
by releasing the button. The operation condition can be changed using the MR Configurator. The initial
conditions and setting ranges for operation are listed below.

Iltem Initial setting Setting range

Speed [r/min] 200 0 to instantaneous permissible speed

Acceleration/deceleration time constant [ms] [ 1000 0 to 50000

How to use the buttons is explained below.

Button Description
Press to start CCW rotation.
Release to stop.

Press to start CW rotation.
Release to stop:

"Up"

"DOWN!"

If the communication cable is disconnected during JOG operation using the MR Configurator, the servo
motor decelerates to a stop.

(2) Status display
Call the status display screen by pressing the "MODE" button in the JOG operation stand-by status. When
the JOG operation is performed using the “UP” or the “DOWN?” button, the servo status appears on the
display.
The status display screen shifts to the next screen every time the "MODE" button is pressed. For details of
the status display, refer to section 5.3. The status display screen returns to the JOG operation stand-by
screen after one screen cycle. Note that the status display screen cannot be changed by the "UP" or the
"DOWN" button in the JOG operation mode.

(3) Termination of JOG operation
To end the JOG operation, turn the power off once or press the "MODE" button to switch to the next
screen, and then hold down the "SET" button for 2[s] or longer.
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6.9.3 Positioning operation

POINT

- MR Configurator is required to perform positioning operation.
- Turn ON EMG when performing positioning operation.

With no command given from the external command device, positioning operation can be executed.

(1) Operation
3% Positioning Mode ['._||E|r5_<|
a —Motar speed tirriin
) b 200 Forward(Cowy |
(0-B900) - > h)
b) - Accelidece] time 1000 ms Beverse(Cit)  —
{0-50000 % i)
c) —Move distance 262144 pulse
(0-99993959 ) j)
d) L [ LSF and LEM are automatically turned O, k)
|| towe until the initial Z-phase signal of the move distance
e) in the mowe direction is turned OR.
Pulse move distance unit selection - Suﬂwarte forced 1)
f || (¢ Command ingut pulse unit (Electronic gear valid) stog
i Encoderpulse unit (Electronic gear invalid) .
Operating status:
g) — Repeated operation Stop
v Make the repeated aperation wallid:
Repeatpatiern | Fwd. rot (GO -» Rew. rot (Cvyy  »| | REReatpatism:
Dwiell Time | 20 3
(0.1-50.0y 1 : .
Number of repeats | 1 times _
{1.- 9589 Humberufrepeats.
[ Make the aging function valid imes=10
The SHIFT key can he used for Software farced stops. Close n)

a) Motor speed [r/min]
Enter the servo motor speed into the "Motor speed” input field.

b) Accel/decel time [ms]
Enter the acceleration/deceleration time constant into the "Accel/decel time" input field.

c) Move distance [pulse]
Enter the moving distance into the "Move distance" input field.

d) LSP and LSN are automatically turned ON
When setting the external stroke signal to automatic ON, click the check box to make it
valid. When it is not checked, turn ON LSP and LSN externally.

e) Move until the initial Z-phase signal of the move distance in the move direction is turned
ON.

Movement is made until the moving distance is reached and the first Z-phase signal in
the moving direction turns ON.
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f) Pulse move distance unit selection
Select with the option buttons whether the moving distance set in c) is in the command
pulse unit or in the encoder pulse unit.
When the command input pulse unit is selected, the value, which is the set moving

distance multiplied by the electronic gear (g'gf/(), will be the command value. When the

encoder pulse unit is selected, the moving distance is not multiplied by the electronic
gear.

g) Repeat operation
To perform the repeated operation, click the check box of "Make the repeated operation
valid". The next table shows the initial setting and the setting range of the repeated

operation.
Iltem Initial setting Setting range
Fwd. rot.(CCW)—Rev. rot. (CW)
Fwd. rot.(CCW)—Fwd. rot.(CCW)
Repeat pattern Fwd. rot.(CCW)—Rev. rot. (CW)
Rev. rot. (CW)—Fwd. rot.(CCW)
Rev. rot. (CW)—Rev. rot. (CW)
Dwell time [s] 2.0 0.1 t0 50.0
Number of repeats [times] 1 1 to 9999

To perform continuous operation with the repeat pattern and dwell time settings, which
are set by referring toithe above table, click the .check box of "Make the aging function
valid".

h) Forward/Reverse
Click the "Forward" 'button to rotate the 'servo’'motor'in-the forward rotation direction.
Click the "Reverse" button to rotate the servo motor in the reverse rotation direction.

i) Pause
Click the "Pause" button during servo motor rotation to temporarily stop the servo motor.
This button is valid during servo motor rotation.

j) Restart
Click the "Restart" button during a temporary stop to restart the servo motor rotation.
This button is valid during a temporary stop of the servo motor.

k) Remaining distance clear
Click the "Remaining distance clear" button during a temporary stop to erase the
remaining distance.
This button is valid during a temporary stop of the servo motor.

I) Software forced stop
Click the "Software forced stop" button during servo motor rotation to make a hard stop.
This button is valid during servo motor rotation.

m) Repeat operation status
Display the operation status, the repeat pattern, and the number of repeats during the
repeated operation.

n) Close
Click the "Close" button to cancel the positioning operation mode and close the window.
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(2) Status display
The status display can be monitored during positioning operation.

6.9.4 Motor-less operation

Without connecting the servo motor, you can provide output signals or monitor the status display as if the servo
motor is running in response to input device. This operation can be used to check the sequence of a host
programmable controller or the like.

(1) Operation
Turn SON off, and then select motor-less operation. After that, perform external operation as in ordinary
operation.

(2) Status display
Change the display to the status display screen by pressing the "MODE" button. (Refer to section 6.2.)
The status screen can be changed by pressing the "UP" or the "DOWN?" button. (Refer to section 6.3.)

(3) Termination of motor-less operation
To terminate the motor-less operation, switch power off.
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7. GENERAL GAIN ADJUSTMENT

7. GENERAL GAIN ADJUSTMENT

POINT

* Consider individual machine differences, and do not adjust gain too strictly. It is
recommended to keep the servo motor torque to 90% or less of the maximum
torque of the servo motor during the operation.

- For use in the torque control mode, you need not make gain adjustment.

7.1 Different adjustment methods

7.1.1 Adjustment on a single servo amplifier

The gain adjustment in this section can be made on a single servo amplifier. For gain adjustment, first execute
auto tuning mode 1. If you are not satisfied with the results, execute auto tuning mode 2 and manual mode in

this order.

(1) Gain adjustment mode explanation

Gain adjustment mode

Parameter No.
PAO8 setting

Estimation of load inertia
moment ratio

Automatically set
parameters

Manually set parameters

Always estimated

GD2 (parameter No.PB06)
PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

RSP (parameter No.PAQ9)

Fixed to parameterNo.
PBO06 value

PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

GD2 (parameter No.PB06)
RSP (parameter No.PAQ9)

GD2 (parameter No.PB06)
PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

Auto tuning mode 1 0001
(initial value)

Auto tuning mode 2 0002
Manual mode 0003
Interpolation mode 0000

Always estimated

GD2 (parameter No.PB06)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

PG1 (parameter No.PB07)
RSP (parameter No.PA09)
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(2) Adjustment sequence and mode usage

START

nterpolation Yes

Usage

made for 2 or more
axes?

No

Interpolation mode

Operation |

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

Auto tuning mode 1 |~ ---------------

Operation |

No

No

Auto tuning mode 2

Operation |

<« NO
<

Allows adjustment by merely
changing the response level
setting.

First use this mode to make

adjustment.

Used when the conditions of
auto tuning mode 1 are not
met and the load inertia
moment ratio could not be
estimated properly, for
example.

You can adjust all gains
manually when you want to do

****************** fast settling or the like.

7.1.2 Adjustment using MR Configurator

This section gives the functions and 'adjustment that‘may be performed by using the servo amplifier with the
MR Configurator which operates on a personal computer.

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 the 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.

* You can automatically set the optimum gains in response
to the machine characteristic. This simple adjustment is
suitable for a machine which has large machine resonance
and does not require much settling time.

Gain search

Executing gain search under to-and-fro
positioning command measures settling
characteristic while simultaneously
changing gains, and automatically searches
for gains which make settling time shortest.

* You can automatically set gains which make positioning
settling time shortest.

Machine simulation

Response at positioning settling of a
machine can be simulated from machine

analyzer results on personal computer.

* You can optimize gain adjustment and command pattern
on personal computer.
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7.2 Auto tuning
7.2.1 Auto tuning mode

The servo amplifier has a real-time auto tuning function which estimates the machine characteristic (load
inertia moment 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 inertia moment 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 No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PB0O7 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 the following
conditions are not satisfied.

- Time toreach 2000r/min is the acceleration/deceleration time constant of 5s or
less.

- Speed!is150r/min orchigher:

- The ratio of load inertia moment to servo motor inertia moment 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 inertia moment ratio is not estimated in this mode, set the value of a correct load inertia moment
ratio (parameter No.PB06).
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter No. Abbreviation Name
PBO7 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation
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7.2.2 Auto tuning mode basis

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

Load inertia

Automatic setting moment

/

Encoder

Command + Loop gains i
o - et L
VG2,VIC
Current feedback Servo motor
> - >
SetOor1toturnon,  Real-timeauto Position/speed
1 ____ [ _tuning section feedback
| |
| A n |
| Gain Load inertia .
"1 table — moment ratio —
: Switch  |estimation section ' Speed feedback
L e |
Parameter No.PA08| Parameter No.PA09 Parameter No.PB06
Load inertia moment
ratio estimation value
Gain adjustment mode Response
selection setting

When a servo motor is accelerated/decelerated, the load inertia. moment ratio estimation section always
estimates the load inertia moment ratio from the current and speed of the servo motor. The results of
estimation are written to parameter No.PBO06 (the(ratio -of load inertia moment to servo motor). These results
can be confirmed on the status display screen of the MR Configurator section.

If the value of the load inertia moment ratio is already known-or'if.estimation -cannot be made properly, chose
the "auto tuning mode 2" (parameter No.PA08: 0002) to stop the estimation of the load inertia moment ratio
(Switch in above diagram turned off), and set the load inertia moment ratio (parameter No.PB06) manually.
From the preset load inertia moment ratio (parameter' No/PB06) value and response level (parameter No.
PAQ9), the optimum loop gains are automatically set on the basis of the internal gain tale.

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 estimation of the
inertia moment ratio may malfunction temporarily. In such a case, choose the
"auto tuning mode 2" (parameter No.PAO08: 0002) and set the correct load inertia
moment ratio in parameter No.PBO06.

* 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 inertia moment
ratio estimation value are saved in the EEP-ROM.
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7.2.3 Adjustment procedure by auto tuning

Since auto tuning is made valid 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

|

oad inertia moment ratio
estimation value stable?

Auto tuning
tonditions not satisfied:
(Estimation of load inertia
moment ratio is difficult

Choose the auto tuning mode 2
(parameter No.PAO8 ;0002) and
set/the load inertia moment ratio
(parameter No.PB06) manually.

v
Adjust-response level-setting
so that desired response is
achieved-on vibration-free level.

Acceleration/deceleration repeated

Requested
performance satisfied?

No

A 4

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

Set the response (The first digit of parameter No.PAQ9) of the whole servo system. 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 100Hz, adaptive tuning mode (parameter No.PB01) or machine resonance suppression filter
(parameter No.PB13 to PB16) may be used to suppress machine resonance. Suppressing machine resonance
may allow the response level setting to increase. Refer to section 8.2, 8.3 for adaptive tuning mode and
machine resonance suppression filter.

Setting of parameter No.PA09

Machine characteristic
Response level setting L Machine resonance . . .
Machine rigidity L Guideline of corresponding machine
frequency guideline
1 Low 10.0
2 11.3
A

3 12.7
4 14.3
5 16.1
6 18.1
7 20.4
8 23.0
9 25.9
10 29.2
11 329

Large conveyor
12 37.0
13 4177
14 v 470 Arm robot
15 52.9
16 Middle 59.6 General machine
17 67.1 tool conveyor
18 R 75.6 Precision
19 85.2 worklpg

machine
20 95.9
21 108.0 Inserter
Mounter

22 121.7 Bonder
23 137.1
24 154.4
25 173.9
26 195.9
27 220.6
28 248.5
29 279.9
30 M 315.3
31 355.1
32 High 400.0
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7.3 Manual mode 1 (simple manual adjustment)

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with three
parameters.

POINT

= If machine resonance occurs, adaptive tuning mode (parameter No.PB01) or
machine resonance suppression filter (parameter No.PB13 to PB16) may be
used to suppress machine resonance. (Refer to section 8.3.)

(1) For speed control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
PBO06 GD2 Ratio of load inertia moment to servo motor inertia moment
PB07 PG1 Model loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Brief-adjust with auto tuning. Refer'to section' 7.2.3.

2 Change the setting of auto tuning to the manual mode (Parameter
No.PA08: 0003).

3 Set an estimated value to the ratio of load inertia moment to servo motor
inertia moment. (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 tinusuahnoise-free Increase the speed loop gain.
range, and return slightly if vibration takes place.

6 Decrease the speed integral compensation within the vibration-free range, | Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.

7 Increase the model loop gain, and return slightly if overshooting takes Increase the model loop gain.
place.

8 If the gains cannot be increased due to mechanical system resonance or Suppression of machine resonance.
the like and the desired response cannot be achieved, response may be Refer to section 8.2, 8.3.
increased by suppressing resonance with adaptive tuning mode or
machine resonance suppression filter and then executing steps 3 to 7.

9 While checking the rotational status, fine-adjust each gain. Fine adjustment

(c) Adjustment description
1) Speed loop gain (parameter No.PB09)

Speed loop response
frequency(Hz)

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 setting

"~ (1+ratio of load inertia moment to servo motor inertia moment) x2x
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2) Speed integral compensation (VIC: parameter No.PB10)

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 inertia moment 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 S
setting(ms)

2000 to 3000

- Speed loop gain setting/ (1+ratio of load inertia moment to

servo motor inertia moment setting)

(2) For position control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation

Name

PB06 GD2 Ratio of load inertia moment to servo motor inertia moment

PBO7 PG1 Model loop gain

PB08 PG2 Position loop gain

PB09 VG2 Speed loop gain

PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step

Operation

Description

1

Brief-adjust with auto tuning. Refer to'section 7.:2.3.

2

Change the setting of auto tuning to the manual mode (Parameter
No.PA08: 0003).

Set an estimated value to the ratio of load inertia. moment to servo motor
inertia moment. (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 overshooting takes
place.

Increase the position 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 adaptive tuning mode or
machine resonance suppression filter and then executing steps 3 to 8.

Suppression of machine resonance.
Refer to section 8.2 = 8.3.

10

While checking the settling characteristic and rotational status, fine-adjust
each gain.

Fine adjustment
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(c) Adjustment description
1) Model loop gain (parameter No.PBQ7)
This parameter determines the response level of the model loop. Increasing position loop gain 1
improves track ability to a position command but a too high value will make overshooting liable to
occur at the time of settling.

Model loop gain Speed loop gain setting (lt l)
guideline ~ (1+ratio of load inertia moment to servo motor inertia moment) 0

4 8

2) Speed loop gain (VG2: parameter No.PB09)
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 response Speed loop gain setting
frequency (Hz) ~ (1+ratio of load inertia moment to servo motor inertia moment) x 2

3) Speed integral compensation (parameter No.PB10)
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 inertia moment 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 S 2000 to 3000

compensation setting (ms)-~_Speed loop. gain setting/(1+ratio of load inertia moment to
servo motor inertia moment 2 setting)
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7.4 Interpolation mode

The interpolation mode is used to match the position loop gains of the axes when performing the interpolation
operation of servo motors of two or more axes for an X-Y table or the like. In this mode, manually set the model
loop gain that determines command track ability. Other parameters for gain adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameters
The following parameters are automatically adjusted by auto tuning.

Parameter No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Manually adjusted parameters
The following parameters are adjustable manually.

Parameter No. Abbreviation Name
PB07 PG1 Model loop gain

(2) Adjustment procedure

Step Operation Description

1 Set to the auto tuning mode. Select the auto tuning mode 1.
During operation, increase the response level setting (parameter ) . )

2 gop L R A 9t Adjustment in auto tuning mode 1.
No.PAQ9), and return the setting if vibration occurs.

3 Check the values of model loop gain: Checkthe upper setting limits.

4 Set the interpolation mode (parameter No.PA08: 0000). Select the interpolation mode.
Set the model loop gain of all the axes 'to' be interpolated to the same

5 value. At that time, adjust to the setting value of the axis, which has the Set model loop gain.
smallest model loop gain.
Looking at the interpolation characteristic and rotation status, fine-adjust ) .

6 . ) Fine adjustment.
the gains and response level setting.

(3) Adjustment description
(a) Model loop gain (parameter No.PB07)
This parameter determines the response level of the position control loop. Increasing model loop gain
improves track ability to a position command but a too high value will make overshooting liable to occur
at the time of settling. The droop pulses are determined by the following expression.

Rotation speed (r/min)

60
Model loop gain setting

X 262144 (pulse)

Droop pulses (pulse) =

7-10
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7.5 Differences between MELSERVO-J2-Super and MELSERVO-J3 in auto tuning

To meet higher response demands, the MELSERVO-J3 series has been changed in response level setting
range from the MELSERVO-J2-Super series. The following table lists comparison of the response level setting.

MELSERVO-J2-Super MELSERVO-J3
Parameter No.2 setting Guideline for machine resonance Parameter No.PA9 setting Guideline for machine resonance
frequency [Hz] frequency [HZ]
1 10.0
2 11.3
3 12.7
aoooM 15 4 14.3
5 16.1
6 18.1
aonoa2 20 7 20.4
8 23.0
a0oos 25 9 25.9
o044 30 10 29.2
11 32.9
Oons 35 12 37.0
13 41.7
0006 45 14 47.0
oongz 55 15 52.9
16 59.6
aoos 70 17 67.1
18 75.6
aoo9 85 19 85.2
20 95.9
OooaAa 105 21 108.0
22 121.7
ooas 130 23 137.1
oogdc 160 24 154.4
25 173.9
0oaobp 200 26 195.9
27 220.6
Ooae 240 28 248.5
29 279.9
oaor 300 30 315.3
31 355.1
32 400.0

Note that because of a slight difference in gain adjustment pattern, response may not be the same if the
resonance frequency is set to the same value.
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8. SPECIAL ADJUSTMENT FUNCTIONS

8. SPECIAL ADJUSTMENT FUNCTIONS

POINT

* The functions given in this chapter need not be used generally. Use them if you
are not satisfied with the machine status after making adjustment in the methods
in chapter 7.

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.

8.1 Function block diagram

Speed Servo
pete | Parameter Parameter Low-pass Parameter motor
L e No.PBO1 NoPB16 r  fiter - No.PB23
Exaba L BOR0— o s {2000
Machine resonance ! ! ! | i T
suppression filter 1 — N o cg;:Leanr;[d
Filter tuning Machine resonance Manual
mode oood Sppresen T 7| ooat | setting OO0 Encoder
e

8.2 Adaptive filter I

(1) Function
Adaptive filter I (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
Mechanical Mechanical
system } system |
response ! response !
level } Frequency  level : Frequency
J L b
| ]
l I
| I
Notch ! Notch |
depth \[ depth Y
]
: Frequency . Frequency

Notch frequency

When machine resonance is large and
frequency is low

Notch frequency

When machine resonance is small and
frequency is high
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POINT

- The machine resonance frequency which adaptive filter I (adaptive tuning) can
respond to is about 100 to 2.25kHz. Adaptive vibration suppression control has
no effect on the resonance frequency outside this range.

- Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

(2) Parameters

The adjustment mode of adaptive tuning mode (parameter No.PB01).
Parameter No.PB01

—EAdaptive tuning mode selection

Setting

Adaptive tuning mode

Automatically set parameter

0

Filter OFF

(Note)

1

Filter tuning mode

Parameter No.PB13
Parameter No.PB14

2

Manual mode

Note. Parameter No.PB13 and PB14 are fixed to the initial values.




(3) Adaptive tuning procedure

8. SPECIAL ADJUSTMENT FUNCTIONS

C

Adaptive tuning

)

Operation

Yes

Is the target response
reached?

Increase the response setting.

Has vibration or

occurred?

- No
unusual noise

"0001".)

Execute or re-execute adaptive
tuning. (Set parameter No.PB0O1 to

l

or "0000".)

Tuning ends automatically after the
predetermined period of time.
(Parameter No.PBO1 turns to "0002"

Has vibration or unusual noise
been resolved?

Yes

v

v

Decrease the response until vibration|
or unusual noise is resolved.

Using the machine analyzer, set the

filter manually.
I

End

- - 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.

Factor

* The response has increased to the
machine limit.

* The machine is too complicated to
provide the optimum filter.
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POINT

tuning again.

notch depth in the manual mode.

* "Filter OFF" enables a return to the initial value.

* 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 mode.

* Adaptive tuning generates the optimum filter with the currently set control gains.
If vibration occurs when the response setting is increased, execute adaptive

* 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

8.3 Machine resonance suppression filter

(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.

Machine resonance point

Frequency

Mechanical
system !
response |
level X
Notch width
Notch
depth Y INotch depth

Notch frequency

Frequency

You can use the machine resonance suppression filter 1 (parameter No.PB13, PB14) and machine
resonance suppression filter 2 (parameter No.PB15, PB16) to suppress the vibration of two resonance
frequencies. Execution of adaptive tuning in the filter tuning mode automatically adjusts the machine
resonance suppression filter. When filter tuning mode is ON, the filter tuning mode shifts to the manual

mode after the predetermined period of time. The manual
resonance suppression filter 1.

mode enables manual setting using the machine

Machine resonance point

Mechanical
system
response
level

Notch
depth

Frequency

Parameter No.PB01,
PB13, PB14
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. Frequency

Parameter No.PB15,
PB16
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(2) Parameters
(a) Machine resonance suppression filter 1 (parameter No.PB13, PB14)
Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
(parameter No.PB13, PB14)
When the "manual mode" is selected in the adaptive tuning mode (parameter No.PB01), the settings of
the machine resonance suppression filter 1 are valid.

(b) Machine resonance suppression filter 2 (parameter No.PB15, PB16)
Setting method for the machine resonance suppression filter 2 (parameter No.PB15, PB16) is same as
for the machine resonance suppression filter 1 (parameter No.PB13, PB14). However, the machine
resonance suppression filter 2 can be set whether the filter tuning mode is valid or not.

POINT

* The machine resonance suppression filter is a delay factor for the servo system.
Hence, vibration may increase if you set a wrong resonance frequency or a too
deep notch.

* 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 wider notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

- The machine characteristic-canbe-grasped beforehand by the machine analyzer
on the MR Configurator. This allows the required notch frequency and depth to
be determined.
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8.4 Advanced vibration suppression control

(1) Operation

Vibration suppression control is used to further suppress machine side vibration, such as workpiece end
vibration and base shake. The motor side operation is adjusted for positioning so that the machine does not

shake.

Position

— Motor side
— Machine side

> t

Vibration suppression control OFF
(Nomal control)

Position

— Motor side
— Machine side

> t

Vibration suppression control ON

When the advanced vibration suppression control (vibration suppression control tuning mode (parameter
No.PBO02)) is executed, the vibration frequency at machine side can automatically be estimated to suppress

machine side vibration.

In the vibration suppression control tuning mode, this mode shifts to the manual mode after positioning
operation is performed the predetermined number of times. The manual mode enables manual setting
using the vibration suppression control vibration frequency-setting (parameter No.PB19) and vibration

suppression control resonance frequency setting (parameter No.PB20).

(2) Parameter

Select the adjustment mode of the vibration suppression control tuning mode (parameter No.PB02).

Parameter No:PB02

—E Vibration suppression control

tuning mode
Setting | Vibration suppression control tuning mode Automatically set parameter
0 Vibration suppression control OFF (Note)
1 Vibration suppression control tuning mode Parameter No.PB19
(Advanced vibration suppression control) Parameter No.PB20
2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial values.
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POINT

= The function is made valid when the auto tuning mode (parameter No.PAQ08) is
the auto tuning mode 2 ("0002") or manual mode ("0003").

- The machine resonance frequency supported in the vibration suppression control
tuning mode is 1.0 to 100.0Hz. The function is not effective for vibration outside
this range.

- Stop the motor before changing the vibration suppression control-related
parameters (parameter No.PB02, PB19, PB20, PB33, PB34). A failure to do so
will cause a shock.

- For positioning operation during execution of vibration suppression control
tuning, provide a stop time to ensure a stop after full vibration damping.

= Vibration suppression control tuning may not make normal estimation if the
residual vibration at the 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.




8. SPECIAL ADJUSTMENT FUNCTIONS

(3) Vibration suppression control tuning procedure

C

Vibration suppression control
tuning

)

Operation

Yes

Is the target response
reached?

Increase the response setting.

Has vibration of workpiece
end/device increased?

Stop operation:

l

Executeor re-execute vibration
suppression'control tuning. (Set
parameter No.PBO02 to "0001".)

l

Resume operation.

l

or "0000".)

Tuning ends automatically after
positioning operation is performed
the predetermined number of times.
(Parameter No.PB02 turns to "0002"

Has vibration of workpiece
end/device been resolved?

No

v

v

Decrease the response until vibration
of workpiece end/device is resolved.

Using the machine analyzer or from
machine side vibration waveform,
set the vibration suppression control

manually.
|

End

Factor

= Estimation cannot be made as
machine side vibration has not been
transmitted to the motor side.

» The response of the model loop gain
has increased to the machine side
vibration frequency (vibration
suppression control limit).
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(4) Vibration suppression control manual mode

Measure work side vibration and device shake with the machine analyzer or external measuring instrument,
and set the vibration suppression control vibration frequency (parameter No.PB19) and vibration
suppression control resonance frequency (parameter No.PB20) to set vibration suppression control

manually.

(a) When a vibration peak can be confirmed using machine analyzer by MR Configurator or external

measuring instrument

Gain characteristic

Phase
— 90deg.

100Hz

Resonance of more
Vibration suppression control Vibration suppression than 100Hz is not the
vibration frequency control resonance target of control.
(Anti-resonance frequency) frequency
Parameter No.PB19 IL Parameter No.PB20

(b) When vibration can be confirmed using monitor signal or external sensor

(Drooppulses)

Motor side vibration

/** Position command frequency

External acceleration pick signal, etc.

N A

v
e

Vibration cycle [Hz]

» /\ >
VIVAVAAY

Vibration suppression control \

vibration frequency Vibration cycle [Hz]
Vibration suppression control

resonance frequency

Set the same value.
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POINT

- When machine side vibration does not show up in motor side vibration, the
setting of the 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 measuring instrument, do not set the
same value but set different values to improve the vibration suppression
performance.

= A vibration suppression control effect is not produced if the relationship between
the model loop gain (parameter No.PB07) value and vibration frequency is as
indicated below. Make setting after decreasing model loop gain (PG1), e.g.

reduce the response setting.

1

o (1.5xPG1) > vibration frequency

8.5 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 initial setting to be valid for a torque
command. The filter frequency of this low-pass filter is automatically adjusted to the value in the following
expression.

Filter frequency(rad/s) = —11/—(;(325 x10

When parameter No.PB23 is set'to;'El [0 10" z-manual-setting can-be made with parameter No.PB18.

(2) Parameter
Set the low-pass filter selection (parameter No.PB23.)
Parameter No.PB23

0]o] |o]
T

Low-pass filter selection
0: Automatic setting (initial value)
1: Manual setting (parameter No.PB18 setting)

8.6 Gain changing function

This function can change the gains. You can change between gains during rotation and gains during stop or
can use an input device to change gains during operation.

8.6.1 Applications

This function is used when.
(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 an input device to ensure stability of the servo system since the load
inertia moment ratio varies greatly during a stop (e.g. a large load is mounted on a carrier).

8- 10
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8.6.2 Function block diagram

The valid loop gains PG2, VG2, VIC, GD2, VRF1 and VRF2 of the actual loop are changed according to the
conditions selected by gain changing selection CDP (parameter No.PB26) and gain changing condition CDL

(parameter No.PB27).

CDP

Parameter No.PB26

Input device CDP

oveny 2% >—>—\:
Droop pulses >%—>_,7
Model speed >—— t ~

CDL | Comparator

Parameter No.PB27

GD2
Parameter No.PB06

GD2B
Parameter No.PB29

PG2
Parameter No-PB08

PG2B
Parameter No.PB30

VG2
Parameter No.PB09

VG2B
Parameter No.PB31

VIC
Parameter No.PB10

VICB
Parameter No.PB32

VRF1
Parameter No.PB19

VRF1B
Parameter No.PB33

VRF2
Parameter No.PB20

VRF2B
Parameter No.PB34
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Changing

Valid
GD2 value

Valid
PG2 value

Valid
VG2 value

Valid
VIC value

Valid
VRF1 value

Valid
VRF2 value
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8.6.3 Parameters

When using the gain changing function, always set parameter No.PA08 to "0 3" (auto tuning mode) to
select the manual mode in the auto tuning modes. The gain changing function cannot be used in the auto

tuning mode.
Parameter | Abbrevi- . .
) Name Unit Description
No. ation
PBO6 GD2 Ratio of load inertia moment to servo [ Multiplier | Control parameters before changing
motor inertia moment (X1)
) Position and speed gains of a model used to set the response
PBO7 PG1 | Model loop gain rad/s )
level to a command. Always valid.
PB08 PG2 | Position loop gain rad/s
PB09 VG2 | Speed loop gain rad/s
PB10 VIC | Speed integral compensation ms
Gain changing ratio of load inertia Multiolier Used to set the ratio of load inertia moment to servo motor
PB29 GD2B | moment to servo motor inertia (xﬁ) inertia moment after changing.
moment
PB30 PG2B | Gain changing position loop gain rad/s | Used to set the value of the after-changing position loop gain.
PB31 VG2B | Gain changing speed loop gain rad/s | Used to set the value of the after-changing speed loop gain.
PB32 VICB Gain changing speed integral ms Used to set' the value of the after-changing speed integral
compensation compensation.
PB26 CDP | Gain changing selection Used to select the changing condition.
kpps [ Used to set the changing condition values.
PB27 CDL | Gain changing condition pulse
r/min
You can set the filter time constant for a gain change at
PB28 | CDT |Gain changing time constant ms : 9 9
changing.
Gain changing vibration suppression Used to set the value of the after-changing vibration
PB33 VRF1B _— . Hz . I )
control vibration frequency-setting suppression control vibration frequency setting.
Gain changing vibration suppression Used to set the value of the after-changing vibration
PB34 VRF2B . Hz . .
control resonance frequency.setting suppression control resonance frequency setting.

(1) Parameters No.PB06 to PB10

These parameters are the same as in ordinary manual adjustment. Gain changing allows the values of
ratio of load to motor inertia moment ratio, the position loop gain, the speed loop gain and the speed

integral compensation to be changed.

(2) Gain changing ratio of load inertia moment to servo motor inertia moment (GD2B: parameter No.PB29)
Set the load to servo motor inertia moment ratio after changing the gain. If the load to servo inertia moment
ratio does not change, set the parameter to the same value as the load to servo motor inertia moment ratio

(parameter No.PBO06).

(3) Gain changing position loop gain (parameter No.PB30), Gain changing speed loop gain (parameter No.
PB31), Gain changing speed integral compensation (parameter No.PB32)
Set the values of after-changing position loop gain, speed loop gain and speed integral compensation.

8- 12
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(4) Gain changing selection (parameter No.PB26)
Used to set the gain changing condition. Choose the changing condition in the first digit and second digit. If
"1" is set in the first digit, the gain can be changed by the gain changing (CDP) input device. The gain
changing (CDP) can be assigned to the pins using parameters No.PD03 to PD08 and PD10 to PD12.

Parameter No.PB26

—EGain changing selection
Under any of the following conditions, the gains change on
the basis of the parameter No.PB29 to PB34 settings.
0: Invalid
1: Input device (Gain changing (CDP))
2: Command frequency (Parameter No.PB27 setting)
3: Droop pulse (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)

— Gain changing condition
0: Valid when the input device (gain changing (CDP)) is ON,
or valid when the value is equal to or larger than the value set
in parameter No.PB27
1: Valid when the input device (gain changing (CDP)) is OFF,
or valid when the value is equal to or smaller than the value
set in parameter No.PB27

(5) Gain changing condition (parameter No.PB27)
Used to set the gain changing level when-"command frequency", "droop pulse" or "servo motor speed" is
set in the gain changing selection (parameter No.PB26).
The setting unit is as follows:

Gain changing condition Unit
Command:frequency kpps
Droop pulses pulse
Servo motor speed r/min

(6) Gain changing time constant (parameter No.PB28)
You can set the primary delay filter to each gain at gain changing. This parameter is used to suppress
shock given to the machine if the gain difference is large at gain changing, for example.

(7) Gain changing vibration suppression control
Gain changing vibration suppression control is only available when changing the valid parameters with
ON/OFF of the input device.

8- 13
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8.6.4 Gain changing procedure

This operation will be described by way of setting examples.

(1) When you choose changing by input device (CDP)

(a) Setting
Parameter No. | Abbreviation Name Setting Unit
PBOG GD2 Bati? of load inertia moment to servo motor 40 Multiplier
inertia moment (*1)
PB07 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
Vibration suppression control vibration
PB19 VRF1 ) 50 Hz
frequency setting
Vibration suppression control resonance
PB20 VRF2 ) 50 Hz
frequency setting
PB29 GD2B Gain changing .ratio. of load inertia moment 100 Multiplier
to servo motor inertia moment (%X1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
PB26 CDP Gain changing:selection 0001
9 (Chanided by ON/OFF of Input device (CDP))
PB28 CDT Gain changing time constant 100 ms
Gain changing vibration suppression control
PB33 VRF1B L ) 60 Hz
vibration frequency setting
Gain changing vibration suppression control
PB34 VRF2B . 60 Hz
resonance frequency setting
(b) Changing timing chart
Gain changing OFF ON | OFF
(CDP) !
After-changing gain |
I
| |
Change of Before-changing gain ! !
each gain !
|

Model loop gain 100
Ratio of load inertia moment
o 4.0 - 10.0 - 4.0

to servo motor inertia moment
Position loop gain 120 - 84 - 120
Speed loop gain 3000 - 4000 - 3000
Speed integral compensation 20 - 50 - 20
Vibration suppression control
vibration frequency setting
Vibration suppression control

PP _ 50 - 60 - 50
resonance frequency setting
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(2) When you choose changing by droop pulses
In this case, gain changing vibration suppression control cannot be used.

(a) Setting
Parameter No. | Abbreviation Name Setting Unit
Ratio of load inertia moment to servo motor Multiplier
PB06 GD2 o 4.0
inertia moment (%1)
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
Gain changing ratio of load inertia moment to Multiplier
PB29 GD2B o 10.0
servo motor inertia moment (%1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. . . 0003
PB26 CDP Gain changing selection
(Changed by droop pulses)
PB27 CDS Gain changing condition 50 pulse
PB28 CDT Gain changing time constant 100 ms
(b) Changing timing chart

Droop pulses 0

[pulse]

Change of Before-changing gain
each gain

Command pulse

Droop pulses

»
| |

Model loop gain 100

Ratio of load |n.ert|a.moment 40 N 100 N 40 _ 10.0
to servo motor inertia moment

Position loop gain 120 — 84 — 120 — 84
Speed loop gain 3000 - 4000 - 3000 - 4000
Speed integral compensation 20 - 50 - 20 - 50
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8.7 Vibration suppression control filter 2

POINT

- By using the advanced vibration suppression control and the vibration

suppression control filter 2, the machine side vibration of two frequencies can be

suppressed.

- The frequency range of machine vibration, which can be supported by the

vibration suppression control filter 2, is between 4.5Hz and 2250Hz. Set a
frequency close to the machine vibration frequency and within the range.

- When the parameter of the vibration suppression control filter 2 (parameter

No.PB45) is changed during the positioning operation, the changed setting is not
reflected. The setting is reflected approximately 150ms after the servo motor

stops (after servo lock).

(1) Operation

Vibration suppression control filter 2 has a filter function (notch filter) that lowers the gain of the specified
frequency contained in a positioning command. By lowering the gain, machine side vibration, such as

workpiece end vibration and base shake, can be suppressed.

Which frequency to lower the gain and how deep to lower the gain can be set.

A

Position

== Machine side

>t

Vibration suppression control filter-2-invalid

8- 16

Position

A

h

= Machine side

Vibration suppression control filter 2 valid
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(2) Parameter

Set parameter No.PB45 (vibration suppression control filter 2) as shown below. For the vibration
suppression control filter 2, set a frequency close to the vibration frequency [Hz] at the machine side.

Parameter No.PB45

Notch depthj_ _|: Vibration suppression filter 2 setting frequency selection

8- 17

Setting| Depth Setting Freﬁ_lfze]ncy Setting Fre?:;]nc Setting Freﬁ_lfze]ncy
0 —40.0dB 00 Invalid 20 70 40 17.6
1 —24.1dB 01 2250 21 66 41 16.5
2 —18.1dB 02 1125 22 62 42 15.6
3 —14.5dB 03 750 23 59 43 14.8
4 —12.0dB 04 562 24 56 44 141
5 —10.1dB 05 450 25 53 45 13.4
6 —8.5dB 06 375 26 51 46 12.8
7 —7.2dB 07 321 27 48 47 12.2
8 —6.0dB 08 281 28 46 48 11.7
9 —5.0dB 09 250 29 45 49 11.3
A —4.1dB 0A 225 2A 43 4A 10.8
B —3.3dB 0B 204 2B 41 4B 10.4
C —2.5dB 0C 187 2C 40 4C 10.0
D —1.8dB 0D 173 2D 38 4D 9.7
E —1.2dB OE 160 2E 37 4E 9.4
F —0.6dB 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 20.1 5C 5.0
1D 77 3D 19.4 5D 4.9
1E 75 3E 18.8 5E 4.7
1F 72 3F 18.2 5F 4.5
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9. TROUBLESHOOTING

9. TROUBLESHOOTING

POINT

- As soon as an alarm occurs, turn off Servo-on (SON) and power off.
- Refer to section 15.6 for the servo amplifiers of 30k to 55kW.

If an alarm/warning has occurred, refer to section 9.1 to 9.3 and remove its cause. In case of a trouble
without an alarm/warning, refer to section 9.4 and remove its cause.

9.1 Alarms and warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any alarm or warning
has occurred, refer to section 9.2 or 9.3 and take the appropriate action. When an alarm occurs, ALM turns off.
Set "O0O0O1" in parameter No.PD24 to output the alarm code is outputted by ON/OFF of bitO to bit2. Warnings
(AL.92 to AL.EA) have no alarm codes. Any alarm code is output at occurrence of the corresponding alarm. In
the normal status, the alarm code is not output.

After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column.

(Note 2) Alarm deactivation Display Name
Alarm code Battery cable
AL.92 |~ . .
Press disconnection warning
Display| CN1 | CN1 [ CN1 Name Power SET"on| Alarm AL.96 Home position setting
22 23 24 OFF—ON current reset error
(bit2) [ (bit1) | (bit0) alarm (RES) AL.99 | Stroke limit warning
screen. AL.9F |Battery warning
AL10| O 1 0 [Undervoltage O @) O ALEO Excessive regeneration
AL12| 0 0 0 |Memory error 1 (RAM) O ) warning
AL.13| O 0 0 |Clock error @) «» |AL.E1 |Overload warning 1
AL.15| O 0 0 |Memory error 2 (EEP-ROM) O = ALE3 Absolute position counter
AL16 | 1 1 o |Encoder error 1 o = "~ |warning
) (At power on) g AL.E5 [ABS time-out warning
AL17| O 0 0 |Board error O ALE6 Servo emergency stop
Memory error'3 ) warning
AL19] 0 0 0 (Flash-ROM) O ALES Cooling fan speed
ALAA| 1 1 0 [Motor combination error Q ) reduction warning
Encoder error 2 AL.E9 [Main circuit off warning
AL20 | 1 ! 0 (during runtime) O AL.EA |ABS servo on warning
AL.21 1 1 0 Encgder error 3 o AL.EC |Overload warning 2
(during runtime) AL.ED Output watt excess
AL.24 | 1 0 0 |Main circuit error O O O "~ |warning
AL.25 1 1 0 |Absolute position erase O
. (Note 1) | (Note 1) | (Note 1)
” AL30| O 0 1 |Regenerative error ) O O
g AL31[ 1 0 1_|Overspeed O O [®)
< [AL32] 1 0 0 [Overcurrent O
AL33([ 0 0 1 |Overvoltage O O O
AL35 | 1 0 1 Command pulse frequency o) 0 0
alarm
AL37| 0 0 0 |Parameter error O
AL45| O 1 1 |Main circuit device overheat (No(t)e 1) | (Note 1) (No(t)e 1
AL46| O 1 1 |Servo motor overheat (Nog: " (Noct§> D (Noctge 1
ALA47| O 1 1 |Cooling fan alarm O
AL50| 0 | 1 | 1 |overload1 (Note 1) | (Note 1) | (Note 1)
AL51| 0 | 1 | 1 |overload2 (Note 1) | (Note 1) | (Note 1)
AL52 | 1 0 1 [Error excessive O O O
AL8A| o 0 0 gjtrlal communication time- O 0 O
ALBE| 0 0 0 [Serial communication error O O @)
88888 Watchdog O
Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
2. 0: off
1:on
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9.2 Remedies for alarms

- When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
ACAUHQN - If an absolute position erase (AL.25) occurred, always to make home position
setting again. Not doing so may cause unexpected operation.
* As soon as an alarm occurs, turn off Servo-on (SON) and power off.

POINT

- When any of the following alarms has occurred, do not deactivate the alarm and
resume operation repeatedly. To do so will cause the servo amplifier/servo motor
to fail. Remove the cause of occurrence, and leave a cooling time of more than 30
minutes before resuming operation.

- Regenerative error (AL.30)

- Main circuit device overheat (AL.45)
- Servo motor overheat (AL.46)

- Overload 1 (AL.50)

- Overload 2 (AL.51)

- The alarm can be deactivated by switching power off, then on press the "SET"
button on the current alarm screen-or by turning on the reset (RES). For details,
refer to section 9.1.

When an alarm occurs, the trouble (ALM) switches off and the dynamic brake is operated to stop the servo
motor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the-alarm in accordance with this section. Use the MR
Configurator to refer to a factor of alarm occurrence.-The alarm details can be confirmed by the alarm history of
MR Configurator.
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Display Name Definition

Cause

Action

(Note 2)
Alarm details

AL.10 [ Undervoltage Power supply

voltage dropped.

1. Power supply voltage is low.
<Checking method>
Check that the power supply voltage is
the following voltage or more.
MR-J3-00A: 160VAC
MR-J3-00A1: 83VAC
MR-J3-00A4: 280VAC

2. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.

<Checking method>
Check that the bus voltage is the
following voltage or more.
MR-J3-CJA: 200VDC
MR-J3-0A1: 158VDC
MR-J3-[0A4: 380VDC

3. The bus voltage dropped to the
following value or less.
MR-J3-CJA: 200VDC
MR-J3-C0A1: 158VDC
MR-J3-[0A4: 380VDC

4. There was an instantaneous control
power failure of 60ms or longer.

Check the power supply.

2

5. Faulty parts in the servo amplifier.
<Checking method>

1. Alarm (AL.10) occurs if power is
switched-on after-disconnection of:
all cables but the control circuit
power supply ‘cables.

2. Check that the bus voltage is the
following voltage or more.
MR-J3-00A: 200VDC
MR-J3-00A1: 158VDC
MR-J3-00A4: 380VDC

Change the servo amplifier.

6. Waveform of power supply voltage is
distorted.
When power supply impedance is
high, waveform of power voltage is
distorted, and it may recognized as
undervoltage.

Set the parameter No.PC27
to "0001".

AL.12 [ Memory error 1

(RAM)

RAM, memory fault

AL.13 [ Clock error

Printed board fault

Faulty parts in the servo amplifier
<Checking method>
Alarm (any of AL.12 and AL.13) occurs
if power is switched on after
disconnection of all cables but the
control circuit power supply cables.

Change the servo amplifier.

Change the servo amplifier.

AL.15 [ Memory error 2 | EEP-ROM fault

(EEP-ROM)

1. Faulty parts in the servo amplifier
<Checking method>
Alarm (AL.15) occurs if power is
switched on after disconnection of all
cables but the control circuit power
supply cables.

2. The number of write times to EEP-
ROM exceeded 100,000.

Change the servo amplifier.

9-3
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J3 series is connected.

the servo amplifier and the
servo motor.

. . . (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.16 [ Encoder error 1 [ Communication 1. Encoder connector (CN2) Connect correctly. 44
(At power on) error occurred disconnected.
between encoder | 2. Encoder cable type (2-wire, 4-wire) Correct the setting in the
and servo amplifier.|  selection was incorrect in parameter | fourth digit of parameter No.
setting. PC22.
3. Encoder cable faulty Repair or change the cable.
(Wire breakage or shorted)
4. Encoder fault Change the servo motor.
5. A servo motor other than that of MR- Check the combination of 63

6. A communication error occurred due
to external noise.
<Checking method>

1. Check that the encoder cable and
the power cables are wired side by
side.

2. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.

3. Check the grounding of the servo
amplifier and the servo motor.

4. Check that there is no cause of
static electricity'around-

5. Check that the shield of the encoder
cable is'made correctly.

Ground correctly or take
noise reduction measures.

and servo motor.

AL.17 | Board error CPU/parts fault Faulty parts.in the servo amplifier Change the servo amplifier.
<Checking method>
Alarm (AL.17 or AL.19),occurs.if power is
AL.19 | Memory error 3 | ROM memory fault | switched on after disconnection of all
(Flash ROM) cables but the control circuit power supply
cable.
AL.1A | Motor Incorrect Incorrect combination of servo amplifier | Check the combination of
combination combination of and servo motor connected. the servo amplifier and the
error servo amplifier servo motor.
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. . . (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.20 [ Encoder error 2 [ Communication 1. Encoder cable disconnected. Connect the servo motor 47
(during runtime) | error occurred <Checking method> encoder connector to the
between encoder Check the connection of the encoder | servo amplifier connector
and servo amplifier.] cable. (CN2) correctly.
2. Encoder cable fault. Repair or change the cable.
<Checking method>
Check that the encoder cable is
broken or shorted.
3. The encoder detected high acceleration| 1. Decrease the position 8

rate due to oscillation and other
causes.

<Checking method>
Check that the servo motor does not
vibrate or does not make unusual
noise.

loop gain.
2. Reduce the response

setting of the auto tuning.

4. Encoder fault.

Change the servo motor.

5. A communication error occurred due
to external noise.
<Checking method>

1. Check that the encoder cable and
the jpower cables are wired side by
side.

2. Check that the servo amplifier’is not
influenced by noise of magnetic
valves, magnetic_contactors or
relays.

3. Check the grounding ofthe servo
amplifier and the servo motor.

4.Check that there is no cause of
static electricity around.

5. Check that the shield of the encoder
cable is made correctly.

Ground correctly or take
noise reduction measures.

AL.21 | Encoder error 3

(during runtime)

Error occurred in
encoder.

Detection circuit error in encoder.

Change the servo motor.
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. . . (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.24 [ Main circuit Ground fault 1. Power input wires and servo motor Modify the wiring.
error occurred in servo power wires are in contact. (A power

W).

motor power (U, V,

input cable and a servo motor power
cable are in contact at the main circuit
terminal block (TE1).)

2. Short or ground fault occurs at a servo
motor power cable.
(A sheath of a servo motor power
cable deteriorated, resulting in short or
ground fault.)

Repair the cable.

3. Servo amplifier fault.

<Checking method>
The alarm (AL.24) occurs even after
removing servo motor power cables
(U, V, W).

Change the servo amplifier.

4. Servo motor fault.

<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the servo
motor terminal side. After that, the
servo/motor-isiturned on,.and the
alarm (AL.24) does not occur.

Change the servo motor.

5. External dynamic brake fault
<Checking method>
The servo-motor power-cables (U, V,
W) are disconnected on the external
dynamic brake terminal side. After
that, the servo motor is turned on, and
the alarm (AL.24) does not occur.

1. Check parameters and
the dynamic brake
interlock.

2. Replace the external
dynamic brake.

6/ External-noise caused erroneous
operation to the overcurrent detection
circuit.
<Checking method>
1. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.

2. Check the grounding of the servo
amplifier and the servo motor.

Ground correctly or take
noise reduction measures.
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. . . (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.25 [ Absolute Absolute position | 1. Voltage drop in encoder. After leaving the alarm
position erase | data is erased. (Battery disconnected.) occurring for a few minutes,
switch power off, then on
again. Always make home
position setting again.
2. Battery voltage low. Change the battery.
Always make home position
setting again.
3. Loose connection of the battery Change the battery.
connector, or battery fault Always make home position
setting again.
4. Encoder cable fault.

Repair or change the
encoder cable.

5. Encoder fault.

Change the servo motor.

Power was
switched on for the
first time in the
absolute position
detection system.

6. Home position not set.

After leaving the alarm
occurring for a few minutes,
switch power off, then on
again. Always to make home
position setting again.

AL.30

Regenerative
error

Permissible
regenerative power
of the built-in
regenerative
resistor or
regenerative option
is exceeded.

1.

Incorrect setting of parameter No.
PAD2

Set correctly.

2,

High-duty operation or continuous
regenerative operation caused the
permissible regenerative power of the
regenerative option to be exceeded.

<Checking method>

Call the status display MR
Comfigurator; and.check the
regenerative load ratio.

1. Reduce the frequency of
positioning.

2. Use the regenerative
option of larger capacity.

3. Reduce the load.

/ Bus'voltage is|abnarmal.

MR-J3-C0A(1): 400VDC or more
MR-J3-0A4: 800VDC or more

Check the power supply.

. Built-in regenerative resistor or

regenerative option is not connected.

Connect correctly.

. Built-in regenerative resistor or

regenerative option faulty.

Change the servo amplifier
or regenerative option.

Regenerative
transistor fault

6.

Servo amplifier fault.
(Regenerative transistor fault.)

<Checking method>

1. The regenerative option has
overheat abnormally.

2. The alarm occurs even after removal
of the built-in regenerative resistor or
regenerative option.

Change the servo amplifier.

7.

Servo amplifier fault.
(Regenerative circuit fault.)

Change the servo amplifier.
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. . . (Note 2)
Display Name Definition Cause Action )
Alarm details
AL.31 [ Overspeed Speed has 1. Input command pulse frequeroy is too | Set command pulse
exceeded the high. frequency correctly.
instantaneous 2. Small acceleration/deceleration time Increase acceleration/
permissible speed. |  constant caused overshoot to be large. | deceleration time constant.
3. Servo system is instable to cause 1. Re-set servo gain to
overshoot. proper value.
2. If servo gain cannot be
set to proper value.
1) Reduce load inertia
moment ratio; or
2) Reexamine
acceleration/decelerati
on time constant.
4. Electronic gear ratio is large. Set correctly.
(Setting by parameters No. PAOS,
PAQ7)
5. Encoder faulty. Change the servo motor.
AL.32 | Overcurrent Current that flew is | 1. Short or ground fault occurs at a servo | Repair the cable.

higher than the
permissible
current of the
servo amplifier.

motor power cable.
(A sheath of a servo motor power
cable deteriorated, resulting in short or
ground fault.)

<Checking method>
The servo motor power cables (U, V,
W)-are disconnected on the servo
motor terminal side. After that, the
servo motoris/turned on, and the
alarm (AL.32) occurs.

2. External dynamic brake fault
<Checking method>
The.servo-motor power cables (U, V,
W) are disconnected on the external
dynamic-brake terminal(side. After
that, the servo motor is turned on, and
the alarm (AL.32) does not occur.

1. Check parameters and
the dynamic brake
interlock.

2. Replace the external
dynamic brake.

3. Servo amplifier fault.

<Checking method>
The servo motor power cables (U, V,
W) are disconnected. After that, the
servo motor is turned on, and the
alarm (AL.32) occurs.

Change the servo amplifier.

4. Servo motor fault.

<Checking method>
The servo motor power cables (U, V,
W) are disconnected on the external
dynamic brake terminal side. After
that, the servo motor is turned on, and
the alarm (AL.32) does not occur.

Change the servo motor.

5. External noise caused erroneous
operation to the overcurrent detection
circuit.
<Checking method>
1. Check that the servo amplifier is not
influenced by noise of magnetic
valves, magnetic contactors or
relays.

2. Check the grounding of the servo
amplifier and the servo motor.

Ground correctly or take
noise reduction measures.

6. Encoder fault.

Change the servo motor.
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. . . (Note 2)
Display Name Definition Cause Action )
Alarm details

AL.33 [ Overvoltage Bus voltage 1. Regenerative option is not used. Use the regenerative option.

exceeded to 2. Though the regenerative option is Set correctly.

following voltage. used, the parameter No.PA02 setting

MR-J3-0A(1): is "01C100 (not used)".

400VDC ormore | 3 | gad of built-in regenerative resistor or | 1. Change the lead.

MR-J3-LIA4: regenerative option is open or 2. Connect correctly.

800VDC or more disconnected.

4. Wire breakage of built-in regenerative | 1. For wire breakage of

resistor or regenerative option built-in regenerative
resistor, change the
servo amplifier.
2. For wire breakage of
regenerative option, change
the regenerative option.

5. Capacity of built-in regenerative Add regenerative option or
resistor or regenerative option is increase capacity.
insufficient.

6. The jumper across BUE-SD of the FR- | Fit the jumper across BUE-
BU2 brake unit is removed. SD.

7. Impedance at main circuit power Use the regenerative option.
supply cable (L, L3, Ls) is high, and
leak current from servo motor, power
supply ‘cable (U,"\V; W) is'large.

8..Ground fault.occurred:in servo motor | Correct the wiring.
power (U, V, W).

9. Power supply voltage high- Check the power supply.

10. Servo amplifier fault. Change the servo amplifier.

(Regenerative-transistor fault.)
AL.35 | Command pulse| Input pulse 1. Frequency of the command pulse is Change the command pulse

frequency error

frequency of the
command pulse is
too high.

too high.

frequency to a lower value.

2. Noise entered command pulses.

Take action against noise.

3. Command device failure

Change the command
device.

AL.37

Parameter
error

Parameter setting
is incorrect.

1. Regenerative option not used with Set parameter No.PA02 2
servo amplifier was selected in correctly.
parameter No.PA02.
2. For a drive unit of MR-J3-DU30KA or | Set parameter No.PC22 to
higher, parameter No.PC22 is set to "O0O030 (Invalid)" and turn
"O001 (Valid)". the power off then on.
3. The number of write times to EEP- Change the servo amplifier. 1,2

ROM exceeded 100,000 due to
parameter write, etc.

4. Servo amplifier fault caused the
parameter setting to be rewritten.

Change the servo amplifier.
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Display Name

Definition

Cause

Action

(Note 2)
Alarm details

AL.45 | Main circuit

Main circuit device

. Ambient temperature of servo

Check environment so that

device overheat | overheat amplifier is over 55°C (131°F). ambient temperature is 0 to
55°C (32 to 131°F).
2. Used beyond the specifications of Use within the range of
close mounting. specifications.
(Refer to section 2.1.)
3. The power supply was turned on and | The drive method is
off continuously by overloaded status. | reviewed.
4. Foreign matter caught in a cooling fan [ Clean the cooling fan or the
or heat sinks. heat sinks.
5. Servo amplifier fault. Change the servo amplifier.
(When it occurs immediately after
power-on)
AL.46 | Servo motor Servo motor 1. Ambient temperature of servo motor is | Check environment so that 1,2,10, 20
overheat temperature rise over 40°C (104°F). ambient temperature is 0 to
actuated the 40°C (32 to 104°F).
thermal sensor. 2. Servo motor is overloaded. 1. Reduce load.
2. Check operation pattern.
3. Use servo motor that
provides larger output.
3. Thermal sensorin encoder is faulty. Change the servo motor. 1
AL.47 [ Cooling fan The cooling fan of [ 1. Cooling fan life expiration (Refer to Change the cooling fan of
alarm the servo amplifier section 2.5.) the servo amplifier.
stopped, or its 2. Foreign matter caught in the cooling | Remove the foreign matter.

speed decreased
to or below the
alarm level.

fan stopped rotation.

3.

The power supply.of the cooling fan
failed.

Change the servo amplifier.
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Display

Name

Definition

Cause

Action

(Note 2)
Alarm details|

AL.50

Overload 1

Load exceeded
overload protection
characteristic of
servo amplifier.

1. Servo amplifier is used in excess of its
continuous output current.

1. Reduce load.

2. Check operation pattern.

3. Check that the
electromagnetic brake is
not applied.

4. Check that the machine is
not fractioned.

5. Use servo motor and
servo amplifier that
provides larger output.

1

2. After Overload 2 (AL.51) occurred,
turn OFF/ON the power supply to clear
the alarm. Then the overload operation
is repeated.

1. Reduce load.

2. Check operation pattern.

3. Use servo motor that
provides larger output.

3. The servo system is instable and
causes oscillation or hunting.

1. Repeat acceleration/
deceleration to execute
auto tuning.

2. Change the auto tuning
response setting.

3. Set auto tuning to OFF
and make gain
adjustment manually.

4. Check that the coupling
with the servo motor shaft
is not loose.

4. Encoder fault.

<Checking method>
When the servo motor shaft is rotated
with-the servo off,"the cumulative
feedback pulses do not vary in
proportion'to the rotary angle of the
shaft but the indication skips or returns
midway.

Change the servo motor.

1,2
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Display

Name

Definition

Cause

Action

(Note 2)
Alarm details

AL.51

Overload 2

Machine collision
or the like caused
a continuous

maximum current

for a few seconds.

1. Servo amplifier fault.

<Checking method>
The servo motor is disconnected on
the machine side and then the servo
motor is test-operated. The alarm
(AL.51) does not occur. (Check after
setting the gain to the initial value.)

Change the servo amplifier.

2. The servo system is instable and
causes oscillation or hunting.

1. Repeat acceleration/
deceleration to execute
auto tuning.

2. Change the auto tuning
response setting.

3. Set auto tuning to OFF
and make gain
adjustment manually.

4. Check that the coupling
with the servo motor shaft
is not loose.

3. Machine struck something.

1. Check operation pattern.

2. Install limit switches.

3. Check that the
electromagnetic brake is
not applied.

4. Incorrect connection of servo motor.
Servo amplifier's ‘output-terminals U, V,
W do not match servo motor's input
terminals-U; V,"W:

Connect correctly.

5. Encoder fault.
<Checking method>

When the servo motor shaft is rotated
with the servo off, the cumulative
feedback pulses do not vary in
proportion to the rotary angle of the
shaft but the indication skips or returns
midway.

Change the servo motor.

6. A power cable is disconnected.

Repair the cable.

7. Servo motor fault.

Change the servo motor.
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Display

Name

Definition

Cause

Action

(Note 2)
Alarm details

AL.52

Error excessive

The difference
between the model
position and the
actual servo motor
position exceeds
three rotations.
(Refer to the
function block
diagram in section
1.2)

1. Acceleration/deceleration time
constant is too small.

Increase the acceleration/
deceleration time constant.

2. Forward rotation torque limit
(parameter No.PA11) or reverse
rotation torque limit (parameter
No.PA12) are too small.

Increase the torque limit
value.

3. Motor cannot be started due to torque
shortage caused by power supply
voltage drop.

1. Check the power supply
capacity.

2. Use servo motor which
provides larger output.

4. Position loop gain 1 (parameter
No.PB08) value is small.

Increase set value and
adjust to ensure proper
operation.

5. Servo motor shaft was rotated by
external force.

1. When torque is limited,
increase the limit value.

2. Reduce load.

3. Use servo motor that
provides larger output.

6. Machine struck something.

1. Check operation pattern.
2. Install limit switches.

7.Encoder faulty

Change the servo motor.

8. Incorrect connection of servo motor.
Servo amplifier's output terminals U, V,
W do not match servo motor's input
terminals U;V, W.

Connect correctly.

9. A power cable is broken.

Repair the cable.

10. A command is input when the torque | Set the torque limit to the 8
limit is "0". proper value.
AL.8A | Serial USB 1. Communication cable breakage. Repair or change the
communication | communication or communication cable.
time-out error RS-422 o 2. Communication cycle longer than Shorten the communication
communication regulated time. cycle.
stopped for longer
than the specified 3. Incorrect protocol. Correct protocol.
time.
AL.8E | Serial Serial 1. Communication cable fault Repair or change the cable. 1,2
communication | communication (Open cable or short circuit)
error error occurred 2. Communication device (e.g. personal | Change the communication
between servo computer) faulty device (e.g. personal
amplifier and computer).
communication 3. A character code is faulty. Check the character codes. 4
device (e.g.
personal 4. A command is faulty. Check the commands. 8
computer). 5. A data No. is faulty. Check the data No. 10
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Alarm (88888) occurs if power is
switched on after disconnection of all
cables but the control circuit power
supply cable.

2. The CPU in the servo motor is

malfunctioned due to external noise.

1. Check that the servo
amplifier is not influenced
by noise of magnetic
valves, magnetic
contactors or relays.

2. Check the grounding of
the servo amplifier and
the servo motor.

. _— . (Note 2)
Display Name Definition Cause Action )
Alarm details
(Note 1)| Watchdog CPU, parts faulty | 1. Fault of parts in servo amplifier Change the servo amplifier.
88888 <Checking method>

Note 1. At power-on, "88888" appears instantaneously, but it is not an error.
2. MR Configurator is required to check the alarm detailed information. The alarm detailed information can be checked on the
"alarm history list" window. The window appears by slecting alarm/alarm history on MR Configurator.
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9.3 Remedies for warnings

/\ CAUTION

- If an absolute position counter warning (AL.E3) occurred, always to make home
position setting again. Not doing so may cause unexpected operation.

POINT

* When any of the following alarms has occurred, do not resume operation by
switching power of the servo amplifier OFF/ON repeatedly. The servo amplifier
and servo motor may become faulty. If the power of the servo amplifier is switched
OFF/ON during the alarms, allow more than 30 minutes for cooling before
resuming operation.

- Excessive regenerative warning (AL.EQ)
* Overload warning 1 (AL.E1)

If AL.E6 or AL.EA occurs, the servo off status is established. If any other warning occurs, operation can be

continued but an alarm may take place or proper operation may not be performed.

Remove the cause of warning according to this section. Use the MR Configurator to refer to a factor of warning

occurrence.
Display Name Definition Cause Action
AL.92 | Battery cable Absolute position 1. Battery cable is.open. Repair cable or changed.

disconnection
warning

detection system-battery
voltage is low.

2, Battery voltage supplied from the servo
amplifier to the encoder fell to about 3V
on less.

(Detected with the encoder)

Change the battery.

3. An-encoder cable-is-broken.

Repair or replace the encoder
cable.

regenerative power of
built-in regenerative
resistor or regenerative
option.

regenerative option.

<Checking method>
Call the status display or MR
Comfigurator, and check regenerative
load ratio.

AL.96 [ Home position Home positionsetting 1. The‘position is out of in-position range | Set the home position within the
setting warning | could not be made. at the home position setting. in-position range.
2./A'command pulse is input during the Input the command pulse after
home position setting. the home position setting.
3. Creep speed high. Reduce creep speed.
AL.99 | Stroke limit The stroke end (LSP or The forward rotation stroke end (LSP) is | Review the moving range to
warning LSN) of the direction turned off at the forward rotation avoid turning off LSP/LSN.
which gave instructions command.
was turned off. The reverse rotation stroke end (LSN) is
turned off at the reverse rotation
command.
AL.9F | Battery warning | Voltage of battery for Battery voltage fell to 3.2V or less. Change the battery.
absolute position detection| (Detected with the servo amplifier)
system reduced.
AL.EO | Excessive There is a possibility that | Regenerative power increased to 85% or | 1. Reduce frequency of
regenerative regenerative power may | more of permissible regenerative power of positioning.
warning exceed permissible built-in regenerative resistor or 2. Change the regenerative

option for the one with larger
capacity.

3. Reduce load.

4. Replace the servo amplifier/
servo motor with one of larger
capacity.
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counter warning

pulses faulty.

Display Name Definition Cause Action
AL.E1 | Overload There is a possibility that | Load increased to 85% or more of Refer to AL.50, AL.51.
warning 1 overload alarm 1 or 2 overload alarm 1 or 2 occurrence level.
may occur.
AL.E3 | Absolute position | Absolute position encoder | 1. Noise entered the encoder. Take noise suppression

measures.

2. Encoder faulty.

Change the servo motor.

The multi-revolution
counter value of the
absolute position encoder
exceeded the maximum
revolution range.

3. The travel distance from the home
position exceeded a 32767 rotation or
—37268 rotation in succession.

Make home position setting
again.

excess warning

output wattage (speed X
torque) of the servo motor
exceeded the rated output,
continued steadily.

the output wattage (speed X torque) of the
servo motor exceeding 150% of the rated
output.

AL.E5 | ABS time-out 1. Programmable controller ladder Contact the program.
warning program incorrect.
2. Reverse rotation start (ST2) - Limiting | Connect properly.
torque (TLC) improper wiring
AL.E6 | Servo emergency | EMG is off. External emergency stop was made valid. | Ensure safety and deactivate
stop warning (EMG was turned off.) emergency stop.
AL.E8 | Cooling fan The speed of the servo 1. Cooling fan life expiration (Refer to Change the cooling fan of the
speed reduction | amplifier decreased to or section 2.5.) servo amplifier.
warning below the warning level.
This warning is not 2. The power supply of the cooling fan is | Change the servo amplifier.
displayed with MR-J3- broken.
70A/100A among servo 3. Foreign matter is caught in the cooling | Remove the foreign matter.
amplifiers equippgd-with™a fan and decreased speed.
cooling fan.
AL.E9 | Main circuit off Servo-on (SON)'was Switch on main circuit power.
warning switched on with main
circuit power off.
AL.EA | ABS servo-on Servo-on (SON):turned 1. Programmable controller ladder 1. Correct the program.
warning on more than 1s after program incorrect.
servo amplifier had 2.-Servo-on (SON) improper wiring. 2. Connect properly.
entered absolute position
data transfer mode.
AL.EC | Overload warning | Operation, in which a During a stop, the status in which a current| 1. Reduce the positioning
2 current exceeding the flew intensively in any of the U, V and W frequency.
rating flew intensively in phases of the servo motor occurred 2. Reduce the load.
any of the U, Vand W repeatedly, exceeding the warning level. | 3. Replace the servo amplifier/
phases of the servo servo motor with the one of
motor, was repeated. larger capacity.
AL.ED | Output watt The status, in which the Continuous operation was performed with | 1. Reduce the servo motor

speed.

2. Reduce the load.

3. Replace the servo
amplifier/servo motor with one
of larger capacity.
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9.4 Troubles without an alarm/warning

POINT

- Even if a servo amplifier, a servo motor, or an encoder malfunctions, the following
phenomena may occur.

The following shows the examples of the estimated causes of the troubles without alarms/warnings. Refer to
this chapter and remove their causes.

Phenomena

Checkpoint

Estimated cause

Action

A LED indication
turns off.

When fixing by disconnecting all
the connectors other than the
power supply, check if the
disconnected cables are not
shorted.

An external I/O terminal is shorted.

Check the wiring of the 1/O signal.

Check that the control circuit
power is not turned off.

The control circuit power is not turned
on.

Turn the control circuit power on.

Check that the control circuit
power voltage is not low.

The control circuit power voltage
decreased.

Set the control circuit power voltage
within the rated range.

The servo motor

does not operate.

Check that a warning (AL.99) does
not occur.

The forward rotation stroke end (LSP)
or the reverse rotation stroke end
(LSN) is not turned on.

Turn on both the forward rotation
stroke end (LSP) and the reverse
rotation stroke end (LSN).

Check the connection with the
servo motor.

The U, V, W output terminals of the
servo amplifier-is not connected-with
each U, V, W input terminals of the
servo motor.

Connect each U, V, W phase
properly.

Check that a warning (AL.E9)
does not occur.

The servo-on (SON) is turned on
while the ‘main-circuit power-of‘the
servo amplifier is off.

Turn the main circuit power on.

Check that the servo alarm/
warning is occurring.

A servo alarm is occurring.

Check the details of the alarm and
remove its cause.

Check the external input signal is

on or off.

1. Check the external I/O signal
display in the diagnostic mode.

2. Check that the input signal is
ON or OFF on the "I/O interface
display" command of the
"Monitor" menu on MR
Configurator.

The servo-on (SON) is off.

Turn on the servo-on (SON).

Reset (RES) is on.

Turn reset (RES) off.

<Speed control mode>

1. Both the forward rotation start
(ST1) and the reverse rotation start
(ST2) are off.

2. Both the forward rotation start
(ST1) and the reverse rotation start
(ST2) are on.

Input the forward rotation start (ST1)
and the reverse rotation start (ST2)

properly.

<Torque control mode>

1. Both the forward rotation selection
(RS1) and the reverse rotation
selection (RS2) are off.

2. Both the forward rotation selection
(RS1) and the reverse rotation
selection (RS2) are on.

Input the forward rotation selection
(RS1) and the reverse rotation
selection (RS2) properly.

<Speed control mode/torque control
mode>

The setting of the speed selection 1
(SP1), the speed selection 2 (SP2) or
the speed selection 3 (SP3) is
incorrect.

1. Review the wiring.

2. Check the setting of the speed
selection 1 (SP1), the speed
selection 2 (SP2) and the speed
selection 3 (SPV).
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
does not operate.

Check the cumulative command
pulses with the status display or
MR Configurator. The display does
not change even if the pulse train
command is input.

The wiring of the command pulse
train signal is incorrect.

Check the type of the command
pulse train (the differential receiver
system or the open collector
system).

Supply an external power (24VDC)
between OPC and DOCOM for the
open collector system.

The command pulses are not input.

Review the controller setting.

The settings of the parameter
No.PA13 (command pulse input form)
are incorrect.

Set the same value as the pulse
output form of the controller.

Check the settings of the
parameter No.PAO1 (control
mode).

The settings of the parameter

No.PAO1 (control mode) are incorrect.

Review the settings of the
parameter No.PAO1 (control mode).

Check that the generated torque
does not exceed the torque limit
value.

1. Check "instantaneous
occurrence torque" with "status
display".

2. Check the torque ripple with the
"Graph" command on the
"Monitor" menu on MR
Configurator.

1. The maximum torque is lacking.
The servo capacity is lacking. Or
the load is too large.

1. Change the mass or the shape of
the work to reduce the load.

2. Make the acceleration/
deceleration time shorter to make
the effective load ratio lower.

2. Unintended torque limit is valid. Or
the setting of the torque limit is O
(no generating torque).

(Set with the parameter No.PA11/
PA12/PC35.)

Review the torque limit setting.

Check the status of the analog

input voltage.

1. Check with the status display.

2. Check with the "Display all"
command on the "Monitor"
menu on MR Configurator.

<Position control mode>
The input voltage of the analog
torque limit (TLA) is incorrect.

Review the settings of the analog
torque limit (TLA) and the analog
input voltage.

<Speed control-mode>
The input voltage of the analog
speed command (VC) or that of the
analog.torque limit (TLA) is
incorrect.

Review the settings of the analog
speed command (VC), the analog
torque limit (TLA) and the analog

input voltage.

<Torque control mode>
The input voltage of the analog
torque command (TC) or that of the
analog speed limit (TLA) is
incorrect.

Review the settings of the analog
torque command (TC), the analog
speed limit (VLA) and the analog

input voltage.

Check that machine interference
occurs.

Machine interference occurs.

Eliminate the machine interference.

Check the power supply for the
servo motor with an
electromagnetic brake.

The electromagnetic brake is not
released.

Turn the electromagnetic brake
power on to release the brake.

The ABSM signal is on while the
absolute position detection system
is used.

1. The servo amplifier operates in the
ABS transfer mode.

2. The absolute position data transfer
is not complete.

Set the servo amplifier setting
(parameter No.PA03), wiring and
ladder program of the controller
properly.

Check the electronic gear settings.

The electronic gear settings are
incorrect.

Set the proper electronic gear.
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
speed is not
accelerated. Or
too fast.

Check the settings of the speed
command, the speed limit and the
electronic gear.

The setting of the speed command,
the speed limit or the electronic gear
is incorrect.

Review the settings of the speed
command, the speed limit and the
electronic gear is incorrect.

Check the external input signal is

on or off.

1. Check with the external I/O
signal display in the diagnostic
mode.

2. Check the /O signal status on
the "I/O interface display"
command on the "Monitor"
menu on MR Configurator.

<Speed control mode/torque control
mode>

The setting of the speed selection 1
(SP1), the speed selection 2 (SP2) or
the speed selection 3 (SP3) is
incorrect.

1. Review the wiring.

2. Check the setting of the speed
selection 1 (SP1), the speed
selection 2 (SP2) and the speed
selection 3 (SP3).

Check the power supply cable of
the servo motor.

An output circuit is open.

Review the wiring of the servo
motor power supply cable.

Check that the main circuit power
voltage is not low.

The main circuit power voltage
decreased.

1. Set the main circuit power supply
within the specified range of the
permissible voltage fluctuation.

2. Review the wiring of the main
circuit power supply.

Check the power supply for the
servo motor with an
electromagnetic brake.

The electromagnetic brake is not
released.

Turn the electromagnetic brake
power on to release the brake.

The servo motor
vibrates due to
low frequency.

If the safe operation is possible,
repeat acceleration/deceleration 4
times or more to complete the auto
tuning.

The load to motor inertia moment
ratio by the auto tuning is not
estimated correctly.

The load to motor inertia moment
ratio setting (parameter No.PBO06) is
incorrect when-the auto-tuhing'mode
2 or.the manual mode is used.

Adjust the gains.

(Refer to chapter 7.)

Review the load to motor inertia
moment ratio (parameter No.PB06)
when the auto tuning mode 2 or the
manual mode is used.

Check commands from the
controller.

Commands from the controller are
unstable.

1. Review the commands from the
controller.

2. Check the command cable if
errors do not occur such as
breaking.

Check the mechanical part if

errors do not occur.

(Examples)

1. Check that the timing belt is not
loose.

2. Check that the machine is not
worn.

The load of the mechanical part is
changed.

1. Adjust the gains again.
(Refer to chapter 7.)
2. Maintain the mechanical part.

Check the machine required
torque does not exceed the
maximum torque of the servo
motor.

The acceleration/deceleration torque
overshot at stop due to exceed its
servo motor performance.

Reduce loads by setting the
acceleration/deceleration longer or
making the work mass lighter, etc.

Increase the auto tuning response
(parameter No.PAQ9). (except the
manual mode)

1. The servo gain is low.
2. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)
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Phenomena

Checkpoint

Estimated cause

Action

Unusual noise is
generated from
the servo
amplifier.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Reduce the auto tuning
response (parameter No.PAQ9).

1. The servo gain is high.
2. The auto tuning response is high.

Reduce the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

If the safe operation is possible,
remove the load and then check
the noise with only the servo
motor.

When unusual noise is generated, the
cause is the bearing life.

Replace the servo motor.

When unusual noise is not generated,
the cause is the backlash increase on
the machine side.

Maintain on the machine side.

Check that the brake is not
dragged for the servo motor with
an electromagnetic brake.

1. The electromagnetic brake release
sequence is incorrect.

2. The power supply for the
electromagnetic brake is faulty.

1. Review the electromagnetic
brake release sequence.

2. Check the power supply for the
electromagnetic brake.

The brake clacks for the servo
motor with an electromagnetic
brake.

This sound is from a clearance of the
brake joint part. This is not a
malfunction.

The servo motor
vibrates.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Reduce the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

1. The servo gain is too high.
2. The auto tuning response is too
high.

Reduce the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

If the safe operation is possible,
execute the adaptive tuning.

The machine' vibrates (in sympathy).

Adjust the machine resonance
suppression filter.
(Refer to section 8.2)

If the safe operation is possible,
execute the tuning with the
advanced gain search on MR
Configurator MRZJW3-SETUP221
(CS2 or later).

The-machine vibrates (in sympathy).

Adjust the gains.
(Refer to chapter 7.)

If the safe operation is possible,
execute the tuning with the
advanced vibration suppression
control.

A machine terminal vibrates.

Adjust the filter.
(Refer to section 8.4)

Display the cumulative feedback
pulses with the "High speed
monitor" command on the
"Monitor" menu on MR
Configurator. Check the numerical
values are not skipped.

Noises are overlapped in the encoder
cable. This causes miscounting of the
cumulative feedback pulses.

Reduce the noises by setting the
encoder cable apart from the power
supply cable, etc.

Check that the mechanical parts
are not unstable or do not have
backlashes.

The servo motor and the machine
(gear, coupling, etc.) have
backlashes.

Adjust the coupling or the backlash
of the mechanical parts.

Check the mounting part of the
servo motor.

The mounting part of the servo motor
is not enough rigid.

Improve the rigidity by using a
thicker board for the mounting part,
backing up with ribs, etc.

Check the power supply cable of
the servo motor.

An output circuit is open.

Review the wiring of the servo
motor power supply cable.

Check that the degree of vibration
changes depending on the motor
speed.

The unbalanced torque is big on the
machine side.

Adjust the balance on the machine
side.
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
vibrates.

Check the mounting accuracy of
the servo motor and the machine.

The eccentricity is big by the core
gaps.

Review the direct connection
accuracy.

Check the axial end load on the
servo motor.

The axial end load on the servo motor
is large.

Adjust the axial end load within the
specifications of the servo motor.
Refer to Servo motor Instruction
Manual (Vol.2) for details of the
axial end load on the servo motor.

Check the vibration from the
outside.

The outside vibration propagated to
the servo motor.

Control the vibration from the
outside source.

Rotation accuracy
is not satisfactory.
(The speed is
unstable.)

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Increase the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

1. The servo gain is low.
2. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

Check if the limiting torque (TLC)

is not on.

1. Check with the external I/O
signal display in the diagnostic
mode.

2. Check the torque ripple with the
"I/O interface display" command
on the "Monitor" menuion MR
Configurator.

Unintended torque limit is valid. (The
torque limit (TLC) is on while the
torque limit is valid.)

Release the torque limit.

Check if the maximum torque does

not exceed the torque limit value.

1. Check "instantaneous torque"
on the status display.

2. Check the torque ripple with the
"Graph" command on the
"Monitor" menu on MR
Configurator.

The maximum-torque is lacking.
1. The servo capacity is lacking.
2. The load is too large:

1. Change the mass or the shape of
the work to reduce the load.

2. Make the acceleration/
deceleration time shorter to make
the effective load ratio lower.

The torgue limit settings are incorrect.
(Set with the parameter No.PA11/
PA12/PC35.)

Review the torque limit setting.

Check the status of the analog

input voltage.

1. Check with the status display.

2. Check with the "Display all"
command on the "Monitor"
menu on MR Configurator.

Input voltage of the analog speed
command (VC) or the analog speed
limit (VLA) is instable.

Review the settings of the analog
speed command (VC), the analog
speed limit (VLA) and the analog

input voltage.

Check commands from the
controller.

Check the ripple of the command
frequency with the "Graph"
command on the "Monitor" menu
on MR Configurator.

Commands from the controller are
unstable.

1. Review the commands from the
controller.

2. Check the command cable if
errors do not occur such as
breaking.

The servo motor
wobbles at stop.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Increase the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

1. The servo gain is low.
2. The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)
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Phenomena

Checkpoint

Estimated cause

Action

The servo motor
starts immediately
when the servo
amplifier power
supply is turned
on/The servo
motor starts
immediately when
servo-on is
executed.

Check that the servo-on (SON) is

not on.

1. Check with the external I/O
signal display in the diagnostic
mode.

2. Check with the "I/O interface
display" command on the
"Monitor" menu on MR
Configurator.

The servo-on (SON) is on status at
power-on.

1. Review the wiring of the servo-on
(SON).

2. Review the sequence of the
servo-on (SON).

Check the brake release timing for
the servo motor with an
electromagnetic brake.

1. The electromagnetic brake release
sequence is incorrect.

2. The power supply for the
electromagnetic brake is faulty.

1. Review the electromagnetic
brake release sequence.

2. Check the power supply for the
electromagnetic brake.

Check the status of the analog
speed command (VC) and the
analog torque command (TC).
1. Check with the status display.
2. Check with the "Display all"
command on the "Monitor"
menu on MR Configurator.

1. The analog speed command (VC)
and the analog torque command
(TC) has already input at power-on.

2. The offset voltage of the analog
speed command (VC) or the analog
torque command (TC) is incorrect.

Set the offset voltage of the analog
speed command (VC) and the
analog torque command (TC)

properly.

Check the power supply cable of
the servo motor.

An output circuit is open.

Review the wiring of the servo
motor power supply cable.

The position is
misaligned at
home position
return.

A certain amount (one revolution)
of misalignment occurs.

The zero pulse detection occurs near
the dog off position. (dog type home
position return)

Adjust the proximity dog installation.

Check the in-position range
(parameter No.PA10).

The in-position’range’is too large.

Set the in-position range smaller
than the current setting.

Check that the proximity dog
signal is set properly.

1. The proximity dog switch'is
malfunction.

2. The proximity dog switch is not
installed, properly.

1. Repair or replace the proximity
dog switch.

2. Adjust the proximity dog switch
installation.

Check the proximity dog switch
installation.

The proximity dog switch is
misaligned or not installed properly.

Adjust the proximity dog switch
installation.

Check the controller program.

1. The home position address
settings

2. The sequence programs and
others

The controller programs are incorrect.

Review the controller programs.
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Phenomena

Checkpoint

Estimated cause

Action

The position is
misaligned in
operation after
the home position
return.

Check the servo alarm/warning.

1. A servo alarm is occurring.
2. The servo motor coasts due to a
servo alarm.

Check the details of the alarm and
remove its cause.

The output pulse counter and the
servo amplifier cumulative
command pulses of the controller
do not match.

1. An output pulses miscounting due
to noises.

2. A shield of a command cable is
made incorrectly.

3. A command cable is connected
loosely or broken.

1. Check that the shield of the
command cable is made
correctly.

2. When wiring with the open
collector system, change it to the
differential system.

3. Wire apart from the strong
electric circuit.

4. Install the data line filters.

(Refer to section 12.17.)

The servo-on (SON) is turned off.

Review the wiring and the controller
programs in order that the servo-on
(SON) is not turned to off in
operation.

The command pulses voltage level is
low at the open collector system.
(normal value: 24VDC)

Review the wiring and command
pulse specifications.

Replace the servo amplifier if an
error cannot be detected.

The command pulses ripple error
occurs due to a long command cable.

Shorten the wiring length.
Differential system: 10m or shorter
Open collector system: 2m or
shorter

The cumulative feedback pulses x
the travel distance per pulse;does
not match with the actual machine
position.

1. A machine slipped.
2.'A machine backiash is big.

Adjust the machine parts.

The position is
misaligned in
operation after
the home position
return.

The cumulative feedback pulses
do not match with the cumulative
command pulses X the electronic
gear setting value.

Temporary breaking of a power line

Review the wiring.

1.“Fhe servo gain is low.
2. The auto tuning response is low.
3. The setting time is late.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

1. The forward rotation stroke end
(LSP) or the reverse rotation stroke
end (LSN) is turned off.

(AL.99 occurred.)

2. Clear (CR) or reset (RES) is turned

on.

1. Review the wiring and the
sequence of each signal.

2. If a noise may malfunction greatly,
make the input filter setting
(parameter No.PD19) value
bigger.

1. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.

2. Increase the auto tuning
response (parameter No.PAQ9).
(except the manual mode)

The auto tuning response is low.

Increase the auto tuning response
and then adjust the gains again.
(Refer to chapter 7.)

Check the settings as follows for

the geared servo motor.

1. The travel distance per
revolution of the servo motor
(Set by the controller.)

2. Command input pulses per
revolution (parameter No.PA05)

3. Electronic gear (parameter
No.PA06/PAQ7)

The calculation of the reduction ratio
is not correct.

Review the setting of the reduction
ratio.

Check the in-position range
(parameter No.PA10).

The in-position range is too large.

Set the in-position range smaller
than the current setting.
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Phenomena

Checkpoint

Estimated cause

Action

The absolute
position
reconstruction
position is
misaligned at
recovery by the
absolute position

detection system.

Check the settings as follows for

the geared servo motor.

1. The travel distance per servo
motor revolution (Set with the
controller.)

2. Command input pulses per
revolution (parameter No.PA05)

3. Electronic gear (parameter
No.PA06/PAQ7)

The calculation of the reduction ratio
is not correct.

Review the setting of the reduction
ratio.

The positioning after is not
misaligned after the home position
return.

The maximum permissible speed at
power failure (3000r/min) is exceeded
while the servo amplifier is off.

Review the machine configuration in
order that the servo motor speed
does not exceed 3000r/min.

The transfer data to the controller is
incorrect.

Review the controller programs.

The overshoot/

1. Check that the overshoot/

1. The servo gain is too low or too

Adjust the auto tuning response and

undershoot undershoot occurs to confirm high. then adjust the gains again.
occurs. the speed ripple with the 2. The auto tuning response is low or | (Refer to chapter 7.)
"Graph" command on the too high.
"Monitor" menu on MR
Configurator.
2. If the safe operation is possible,
repeat acceleration/deceleration
4 times or more to complete the
auto tuning.
Check if the maximum torque does | The maximum torque is lacking. 1. Change the mass or the shape of
not exceed the torque limit,value. | 1. The servo capacity is lacking. the work to reduce the load.
1. Check the "instantaneous 2. The load is too large. 2. Make the acceleration/
torque" with the status' display. deceleration time shorter to make
2. Check the torque ripple with the the effective load ratio lower.
"Graph" command on the The torque limit settings are incorrect. | Review the torque limit setting.
"Monitor" menu on MR (Set with the parameter No.PA11/
Configurator. PA12/PC35.)
Check that the machine parts are | The servo motor and the machine Adjust the coupling or the backlash
not unstable or do not have (gear, coupling, etc.) have of the mechanical parts.
backlashes. backlashes.
The Check that the status is on-line. The status is off-line. Set the status to on-line.

communication
cannot be made
with the servo
amplifier by MR
Configurator.

Select "On-line" on "System
settings" on the "Setup" menu.

Check that the communication
cables are not damaged.

A communication cable is faulty.

Replace the communication cable.

Check the communication settings
(baud rate and port).

Check with the "system settings"
on the "setup" menu.

The communication setting is
incorrect.

Set the communication settings
correctly.

Check that the model selection is
set correctly.

Check with the "System settings”
command on the "Setup" menu.

The other model, which differs from
the one connected on the model
selection, is selected.

Set the model settings correctly.

Check that "MITSUBISHI
MELSERVO USB Controller" is
displayed under the controller by
the device manager of the
personal computer.

The device is not set correctly.

Delete the unknown device or other
devices. Turn the servo amplifier
power on and then re-set with found
new hardware wizard.

Refer to the MR Configurator help
for details.
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Phenomena

Checkpoint

Estimated cause

Action

An abnormal
value is displayed
on the monitor

Check that the model selection is
set correctly.
Check with the "System settings”

The other model, which differs from
the one connected on the model
selection, is selected.

Set the model settings correctly.

value on MR command on the "Setup" menu.
Configurator.
The Remove the servo motor from the | The electromagnetic brake reached Replace the servo motor.

electromagnetic
brake does not
work for the servo
motor with the
electromagnetic
brake.

machine and remove all the wiring.

Check that the servo motor shaft
can be turned over by the hand.
(If the shaft can be turned over,
the electromagnetic brake is
malfunction.)

the end of its usefulness or
malfunctioned.

Refer to Servo motor Instruction
Manual (Vol.2) for details of the life of
the electromagnetic brake.

The servo motor
coasting amount
is enlarged.

Check that a load is not increased.

If a load is increased, the value
exceeded the permissible load to
motor inertia moment ratio of the
dynamic brake. (Refer to section
11.3)

1. Reduce the load.
2. Replace the servo amplifier.

For the servo motor with an

electromagnetic brake

1. Check that the external relay,
which is connected to the
electromagnetic brake interlock
(MBR), operates properly.

2. Check that the electromagnetic
brake is not malfunction.

1. An external relay malfunctions.

2. The electromagnetic brake
interlock (MBR) wiring is incorrect.
3. The electromagnetic brake reached
the end of its usefulness or

malfunctioned.

1. Replace the external relay.
2. Review the wiring.
3. Replace the servo motor.
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10. OUTLINE DRAWINGS

10. OUTLINE DRAWINGS

10.1 Servo amplifier

(1) MR-J3-10A - MR-J3-20A
MR-J3-10A1 - MR-J3-20A1
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(2) MR-J3-40A - MR-J3-60A
MR-J3-40A1
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(3) MR-J3-70A - MR-J3-100A
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(4) MR-J3-60A4 - MR-J3-100A4
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= Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200A servo
amplifier have been changed from April 2008 production. Model name of the
servo amplifier before March 2008 is changed to MR-J3-200A-RT. For MR-J3-

®6 mounting hole
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200A-RT, refer to appendix 5.
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(6) MR-J3-350A
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(7) MR-J3-350A4 - MR-J3-500A (4)

[Unit: mm]
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Note. Screw size is M3.5 for the control circuit terminal block (TE2) of the servo
amplifier manufactured in April 2007 or later. Screw size is M3 for the control

terminal block (TE2) of the servo amplifier manufactured in March 2007 or
earlier.
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(8) MR-J3-700A (4)

[Unit: mm]

Note. Screw size is M3.5 for the control circuit terminal block (TE2) of the servo
amplifier manufactured in April 2007 or later. Screw size is M3 for the control
terminal block (TE2) of the servo amplifier manufactured in March 2007 or

earlier.
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(9) MR-J3-11KA(4) to MR-J3-22KA(4)
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10.2 Connector

(1) Miniature delta ribbon (MDR) system (3M)
(a) One-touch lock type
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o]

[Unit: mm]

Logo etc, are indicated here.

. Each type of dimension
Connector Shell kit
A B C D E
10150-3000PE 10350-52F0-008 41.1 52.4 18.0 14.0 17.0
(b) Jack screw M2.6 type
This is not available as option.
[Unit: mm]
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B

C

D E
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(2) SCR connector system (3M)
Receptacle: 36210-0100PL
Shell kit : 36310-3200-008

[Unit: mm]
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11. CHARACTERISTICS

11. CHARACTERISTICS

11.1 Overload protection characteristics

An electronic thermal relay is built in the servo ampilifier to protect the servo motor, servo amplifier and servo
motor power line from overloads. Overload 1 alarm (AL.50) occurs if overload operation performed is above
the electronic thermal relay protection curve shown in any of Figs 11.1. Overload 2 alarm (AL.51) occurs if the
maximum current flows 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.

In @ machine like the one for vertical lift application where unbalanced torque will be produced, it is
recommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

When you carry out adhesion mounting of the servo amplifier, make circumference temperature into 0 to 45°C
(32 to 113°F), or use it at 75% or smaller effective load ratio.

Servo amplifier MR-J3 series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)

1000 = 1000 T
\ =
\ ANEEAN
\ \ N
. In operation NS In operation
100 = 100 < -
! R \ X w ‘\ “\
— Ny AN — \ \
E RN 2 N
S 10 In servo lock : ': 110 In servo lock v 'a
® + t "§ . \
g < AN g A X
o - O _
1 BN 1 S~o -
0.1 0.1
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400
(Note 1, 2) Load ratio [%] (Note 1, 2, 3) Load ratio [96]
MR-J3-10A(1) MR-J3-20A(1) * MR-J3-40A(1)
MR-J3-60A(4) to MR-J3-100A(4)
1000 T 1000 T
\ \
A) \ A} \
\\ N\ s AN
L In operation NN In operation
100 == < 100 = <
> ‘\ ‘\ @ “\ ‘\\
— \ \ — \ \
£ 3 £ g (N
S 10 In servo lock i | S 10 In servo lock H .
S \ ;s s
g = N g DN
O ~ - O S —
1 AR 8 _— [
0.1 0.1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
(Note 1, 3) Load ratio [94] (Note 1, 3) Load ratio [94]
MR-J3-200A(4) * MR-J3-350A(4) MR-J3-500A(4) - MR-J3-700A(4)
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10000
1000 :

@ : | ti

qé . \ n operation
= 100 NN

c N
K} <=
© <

g I ~~<
o) In servo lock

10 \
1
0 50 100 150 200 250 300

(Note 1) Load ratio [9]

MR-J3-11KA(4) to MR-J3-22KA(4)

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 30r/min or less low-speed operation status, the servo amplifier may fail even when

the electronic thermal relay protection is not activated.
2. The operation time at the load ratio 0f300'to 350% applies when themaximum torque of HF-KP servo motor is increased to

350%.
3. The operation time at the load ratio of 300to 400% applies-when-the-maximum torque of HF-JP servo motor is increased to

400%.

Fig 11.1 Electronic thermal relay protection characteristics
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11.2 Power supply equipment capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 11.1 indicates servo amplifiers' power supply capacities and losses generated under rated load. For
thermal design of an enclosure, use the values in Table 11.1 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
maximum 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 11.1 Power supply capacity and generated heat per servo amplifier at rated output

(Note 1) (Note 2) Area required for
Servo amplifier Servo motor Power supply Servo amplifier-generated heat [W] heat dissipation
capacity [kKVA] At rated torque With servo off [m2]
HF-MP053 0.3 25 15 0.5
MR-J3-10A(1) HF-MP13 0.3 25 15 0.5
HF-KP053 * 13 0.3 25 15 0.5
HF-MP23 0.5 25 15 0.5
MR-J3-20A(1)
HF-KP23 0.5 25 15 0.5
HF-MP43 0.9 35 15 0.7
MR-J3-40A(1)
HF-KP43 0.9 35 15 0.7
HF-SP52(4) 1.0 40 15 0.8
HF-SP51 1.0 40 15 0.8
MR-J3-60A(4)
HC-LP52 1.0 40 15 0.8
HF-JP53(4) 1.0 40 15 0.8
HF-MP73 1.3 50 15 1.0
HF-KP73 1.3 50 15 1.0
MR-J3-70A
HC-UP72 1.3 50 15 1.0
HF-JP73 1.3 50 15 1.0
HF-SP102(4) 1.7 50 15 1.0
HF-SP81 1.5 50 15 1.0
MR-J3-100A(4) HC-LP102 1.7 50 15 1.0
HF-JP734 1.3 50 15 1.0
HF-JP103(4) 1.7 50 15 1.0
HF-SP152(4) 2.5 90 20 1.8
HF-SP202(4) 3.5 90 20 1.8
HF-SP121 2.1 90 20 1.8
HF-SP201 3.5 90 20 1.8
HC-RP103 1.8 50 15 1.0
MR-J3-200A(4)
HC-RP153 2.5 90 20 1.8
HC-UP152 2.5 90 20 1.8
HC-LP152 2.5 90 20 1.8
HF-JP153(4) 2.5 90 20 1.8
HF-JP203(4) 3.5 90 20 1.8
HF-SP352(4) 5.5 130 20 (25) (Note 3) 2.7
HC-RP203 3.5 90 20 1.8
HC-UP202 3.5 90 20 1.8
MR-J3-350A(4)
HC-LP202 3.5 90 20 1.8
HF-SP301 4.8 120 20 2.4
HF-JP353(4) 5.5 160 25 2.7
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11. CHARACTERISTICS

(Note 1) (Note 2) Area required for
Servo amplifier Servo motor Power supply Servo amplifier-generated heat [W] heat dissipation
capacity [kVA] At rated torque With servo off [m2]
HF-SP502(4) 7.5 195 25 3.9
HC-RP353 5.5 135 25 2.7
HC-RP503 7.5 195 25 3.9
HC-UP352 5.5 195 25 3.9
MR-J3-500A(4) HC-UP502 7.5 195 25 3.9
HC-LP302 4.5 120 25 2.4
HA-LP502 7.5 195 25 3.9
HF-SP421 6.7 160 25 3.2
HF-JP503(4) 7.5 195 25 3.9
HF-SP702(4) 10.0 300 25 6.0
HA-LP702 10.6 300 25 6.0
MR-J3-700A(4)
HA-LP601(4) 10.0 260 25 5.2
HA-LP701M(4) 11.0 300 25 6.0
HC-LP11K2(4) 16.0 530 45 11.0
HC-LP801(4) 12.0 390 45 7.8
HC-LP12K1(4) 18.0 580 45 11.6
MR-J3-11KA(4)
HC-LP11K1M(4) 16.0 530 45 11.0
HFE-JPTIKIM(4) 16.0 530 45 11.0
(Note 4)
HC-LP15K2(4) 22.0 640 45 13.0
HC-LP15K1(4) 22,0 640 45 13.0
MR-J3-15KA(4) HC-LP15K1M(4) 22.0 640 45 13.0
HF-JP15K1M(4)
(Note 4) 22.0 640 45 13.0
HC-LP22K2(4) 33.0 850 55 17.0
HC-LP20K1(4) 30.1 775 55 15.5
MR-J3-22KA(4)
HC-LP25K1 37.6 970 55 19.4
HC-LP22K1M(4) 33,0 850 55 17.0

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 is 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 12.2.
3. For 400V class, the value is within the ().
4. The servo amplifiers, which support these servo motors, have "-LR" at the end of their model names.
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(2) Heat dissipation area for enclosed servo amplifier
The enclosed control box (hereafter called the control box) 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 a 5°C
(41°F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The necessary
enclosure heat dissipation area can be calculated by Equation 11.1.

P

e e e st (11.1)
K-AT

A

where, A : Heat dissipation area [m2]
P : Loss generated in the control box [W]
AT : Difference between internal and ambient temperatures [°C]
K : Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with Equation 11.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 11.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.

The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a cooling fan should be considered.

Table 11.1 lists the enclosure dissipation'area for each servo'amplifier when the servo amplifier is operated
at the ambient temperature of 409C-(104°F) under rated load.

(Qutside) (Inside)

Air flow

Fig. 11.2 Temperature distribution in enclosure

When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.
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11.3 Dynamic brake characteristics

POINT

- Dynamic brake operates at occurrence of alarm, servo emergency stop warning
(AL.E6) and when power is turned off. Do not use dynamic brake to stop in a
normal operation as it is the function to stop in emergency.

- Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from
rated speed to a stop with frequency of once in 10 minutes.

- Be sure to make emergency stop (EMG) valid after servo motor stops when
using emergency stop (EMG) frequently in other than emergency.

11.3.1 Dynamic brake operation

(1) Calculation of coasting distance
Fig. 11.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is operated.
Use Equation 11.2 to calculate an approximate coasting distance to a stop. The dynamic brake time
constant t varies with the servo motor and machine operation speeds. (Refer to (2) (a), (b) in this section.)

ON
Emergency stop (EMG) OFF

Dynamic brake

Vo time constant t

Machine speed

te Time

Linax :23/_8 .{te +T[1+ j_; J} ...................................................................................................................... (11.2)
Lmax : Maximum coasting diSTANCE ...........ooiiiiiiiii e [mm][in]
Vo :Machine rapid fEeA rate ..........ccuuiiiiiiiii e [mm/min][in/min]
JM 1 Servo motor inertial MOMEN............c.oivieeeeeeeeeeeeeeee e [kg - cm?][oz - in?]
JL :Load inertia moment converted into equivalent value on servo motor shaft............ [kg - cm?][oz * in?]
T Dynamic brake time CONSIANT ... [s]
te : Delay time Of CONrOl SECHON.........cii i e e e e e e nees [s]

For 7kW or lower servo, there is internal relay delay time of about 10ms. For 11k to 22kW servo,
there is delay caused by magnetic contactor built into the external dynamic brake (about 50ms)
and delay caused by the external relay.
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(2) Dynamic brake time constant
The following shows necessary dynamic brake time constant t for the equations (11.2).

(a) 200V class servo motor

25 25
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o [ 13
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(b) 400V class servo motor

Time constant T [ms]
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11. CHARACTERISTICS

11.3.2 The dynamic brake at the load inertia moment

Use the dynamic brake under the load inertia moment ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If there is a possibility that the load inertia

moment may exceed the value, contact your local sales office.

The values of the load inertia moment ratio in the table are the values at the maximum rotation speed of the

servo motor.

Servo amplifier

Servo motor

HF-
KPO

HF-
MPCI

HF-
sPO

HF-
1| sPO2

HC-
RPO

HC-
uPO

HC-
LPO

HA-
LPOI1

HA-
LPOI1M

HA-
LPO2

HF-
JPO

HF-
JPO1M

MR-J3-10A(1)

30

30

MR-J3-20A(1)

30

30

MR-J3-40A(1)

30

30

MR-J3-60A

30

30

MR-J3-70A

30

30

MR-J3-100A

MR-J3-200A

MR-J3-350A

MR-J3-500A

MR-J3-700A

MR-J3-11KA
(Note 2)

MR-J3-15KA
(Note 2)

MR-J3-22KA
(Note 2)

30

30

30

30

30

30

30 30

30

30

16

16 16

16

16

15

15 15

15

15

30

30

30

16
(Note 3)

15

15
(Note 3)

(Note 1)

5
(Note 1)

(Note 1)

(Note 1)

30

30

30

10
(Note 3)

30

30

30

10
(Note 3)

30

30

30

Servo amplifier

Servo 'motor

HF-SP14

HA-
LPO14

LP

HA- HA-
O1M4 | LPO24

HF-
JP4

HF-
JPO1M4

MR-J3-60A4

Note 1)

MR-J3-100A4

Note 1)

MR-J3-200A4

Note 1)

MR-J3-350A4

ajojo o

Note 1)

MR-J3-500A4

5 (Note 1)

30

30

30

30

MR-J3-700A4

5 (Note 1)

10

15
(Note 3)

10

MR-J3-11KA4
(Note 2)

MR-J3-15KA4
(Note 2)

MR-J3-22KA4
(Note 2)

30

30 30

30

30 30

30

30 30

10
(Note 3)

10
(Note 3)

Note 1. The load inertia moment ratio is 15 at the rated rotation speed.
2. When the external dynamic brake is used.
3. The load inertia moment ratio is 30 at the rated rotation speed.

11
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11. CHARACTERISTICS

11.4 Cable flexing life

The flexing life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

Flexing life [times]

1x108
5x107

1x107

5x108

a: Long flex life encoder cable
Long flex life motor power cable
Long flex life motor brake cable

1x108

b : Standard encoder cable
Standard motor power cable

5X10°

Standard motor brake cable

1X10°%
5X10¢

1X104

5X103

/

A/

1X103

4 7 10 20 40 70 100

Flexing radius [mm]

11.5 Inrush currents at power-on of main circuit and control circuit

200

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (200V class: 253VAC, 400V class: 528VAC) is applied at the power supply capacity of 2500kVA and

the wiring length of 1m.

Servo amplifier Inrush currents (Ao-p)
Main circuit power supply (L4, Lp, L3) Control circuit power supply (L44, L24)
MR-J3-10A1 to 40A1 38A (Attenuated to approx. 14A in 10ms)
MR-J3-10A to 60A 30A (Attenuated to approx. 5A in 10ms) 20 to 30A
MR-J3-70A - 100A 54A (Attenuated to approx. 12A in 10ms) (Attenuated to approx. OA in 1 to 2ms)
MR-J3-200A - 350A 120A (Attenuated to approx. 12A in 20ms)
MR-J3-500A 44A (Attenuated to approx. 20A in 20ms)
MR-J3-700A 88A (Attenuated to approx. 20A in 20ms)
MR-J3-11KA 30A (Attenuated to approx. OA in 3ms)
MR-J3-15KA 235A (Attenuated to approx. 20A in 20ms)
MR-J3-22KA
MR-J3-60A4 - 100A4 100A (Attenuated to approx. 5A in 10ms) 40 to 50A
MR-J3-200A4 120A (Attenuated to approx. 12A in 20ms) (Attenuated to approx. OA in 2ms)
MR-J3-350A4 - 500A4 66A (Attenuated to approx. 10A in 20ms .
MR-J3-700A4 67A EAttenuated to approx. 34A in 20ms; 41A (Attenuated to approx. 0A in 3ms)
MR-J3-11KA4
MR-J3-15KA4 325A (Attenuated to approx. 20A in 20ms) 45A (Attenuated to approx. OA in 3ms)
MR-J3-22KA4

Since large inrush currents flow in the power supplies, always use no-fuse breakers and magnetic contactors.

(Refer to section 12.12.)

When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an

inrush current.

11- 11




11. CHARACTERISTICS

MEMO

11 -

12



12. OPTIONS AND AUXILIARY EQUIPMENT

12. OPTIONS AND AUXILIARY EQUIPMENT

- Before connecting any option or peripheral equipment, turn off the power and wait

for 15 minutes or longer until the charge lamp turns off. Then, confirm that the

&WARNlNG voltage between P(+) and N(—) is safe with a voltage tester and others.
Otherwise, an electric shock may occur. In addition, always confirm from the front
of the servo amplifier whether the charge lamp is off or not.

- Use the specified auxiliary equipment and options. Unspecified ones may lead to a

/N CAUTION

fault or fire.

12.1 Cable/connector sets

POINT

- The IP rating indicated is the cable's or connector's protection against ingress of

dust and water when the cable or connector is 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.

As the cables and connectors used with this/servo, purchase the options indicated in this section.

12- 1




12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.1 Combinations of cable/connector sets

——————————

panel

__________

o

>

TO CNE <+ jmm—

l—v To CN1 <—|:I::
7777777777 Servo amplifier { To CN2 4—&:[21]_';

37)

6)

Personal computer

.
7)

==

@ Direct connection type (cable length 10m or less, IP65)

20)21)22)23)

MR-J3BAT

brake

Battery s Imlf - -z =

To 24VDC powe

.
supply for
electromagnetic { 14)15)1

> I

@ Junction type (cable length more than 10m, IP65)

29)30)43)44)_

31)41)45)46)

@ Junction type (cable length more than 10m, 1P20)
24)25)

12)13)

L 8)9)10)11) pieryo motor
HF-KP
A4
Power supply  grgke Encoder

connector

connector ~ connector

v v

To next page a) To next page b)

12- 2

Power supply
connector

31)41)45)46)

Servo motor
HF-SP

|

I
Brake Encoder
connector connector



12. OPTIONS AND AUXILIARY EQUIPMENT

From previous page a)
A

From previous page b)
A

connector

Note 1. Connectors for 3.5kW or less. For 5kW or more, terminal blocks.
2. Use 33) for HF-JP53 to 203, and 534 to 5034. Use 34) for HF-JP353 and 503.

12- 3

31)41)45)46)
%ﬁm:::::::::::::::mﬂﬂd—‘
29)30)43)44
- —
38)
Servo motor
35)39)40) HC-RP
> HC-UP
HC-LP
/[ /
Power supply  grake Encoder
connector connector connector
31)41)45)46)
Hﬂm:::::::::::::::gﬁﬂﬂi
29)30)43)44)
’ EIAl— Servo motor
LHA-LP
[O
] Terminal box
31)41)45)46)
Hﬂm:::::::::::::zzg:lgﬂﬂh—
29)30)43)44
e G I
32)42)47)48) £ |
1 Servo motor
HF-JP53(4)
(Note 2) to 503(4)
I
Power supply  grgke Encoder
connector connector connector
50)
e S0 1] | e
49)
——— I}
38)
35) Servo motor
> HF-JP11K1M(4)
- 15K1M(4)
!
Power supply  grake Encoder

connector connector



12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
1) | Servo Supplied with
amplifier E' - - servo
power supply § E EE amplifiers of
connector 1kW or less
CNP1 connector: CNP2 connector: CNP3 connector: in 100V class
549280670 54927-0520 549280370 | 2nd 200V
(Molex) (Molex) (Molex) class
<Applicable cable example>
Wire size: j a
2
0.14 to'2.'5mm (AWG26 to AWG14) REC. Lever:
Cable finish OD: to ¢ 3.8mm 54932-0000
(Molex)
2) | Servo Supplied with
amplifier q =H S - servo
power supply = ! :|= amplifiers of
connector = 3.5kW in
200V class
CNP1 connector: CNP2 connector: CNP3 connector:
PC 4/6-STF-7,62- 54927-0520 PC 4/3-STF-7,62-
CRWH (Molex) CRWH
(Phoenix Contact) (Phoenix Contact)
<Applicable cable example>
Wire size: j 2
2
02to 5'.5'mm (AWG24 to AWG10) REC. Lever:
Cable finish,OD:-to @ 5mm 549320000
(Molex)
Supplied with
servo
amplifiers of
2kW in 200V
class and
CNP1 connector: CNP2 connector: CNP3 connector: 2kW in 400V
721-207/026-000 721-205/026-000 721-203/026-000 | class
(Plug) (Plug) (Plug)
(WAGO) (WAGO) (WAGO)
<Applicable cable example> (2w
Wire size: ‘F,
0.08 to 2.5mm’* (AWG28 to AWG12) REC. Lever: 231-131
Cable finish OD: to ¢4.1mm (WAGO)
3) | Junction MR-J2M-CN1TBLOM For junction terminal block CN1 connector For junction

terminal block | Cable length: 0.5 - 1m [ connector Connector: 10150-6000EL terminal block
cable (Refer to section 12.7) Connector: D7950-B500FL Shell kit: 10350-3210-000 connection
(3M) (3M or equivalent)
4) | CN1 MR-J3CN1 Connector: 10150-3000PE
connector set Shell kit: 10350-52F0-008 [ﬂ
(3M or equivalent)
5) | Junction MR-TB50 Refer to section 12.7.

terminal block
cable
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
6) | USB cable MR-J3USBCBL3M For CN5 connector For personal computer connector | For
Cable length: 3m minB connector (5 pins) A connector connection
with PC-AT
€ i compatible
personal
computer
7) | Monitoring MR-J3CN6CBL1M CNG6 connector
cable Cable length: 1m ECIE ~ 3 E\Fm)e) Housing: 51004-0300
™ 1 (Black) Terminal: 50011-8100
(Molex)
8) | Motor power | MR-PWS1CBLOM-A1-L HR Power supply connector IP65
supply cable | Cable length: 2 -+ 5 - 10m 'D Load side lead
— 1 HF-MP series
9) | Motor power | MR-PWS1CBLLIM-A1-H HF-KP series IP65
supply cable | Cable length: 2 -+ 5 - 10m Load side lead
Refer to section 12.1.3 for details. Long flex life
10) [ Motor power | MR-PWS1CBLLIM-A2-L IP65
supply cable | Cable length: 2 -+ 5 - 10m :?%/Power supply connector Opposite-to-

load side lead

HF-MP series
11) | Motor power | MR-PWS1CBLOM-A2-H — HF-KP series IP65
supply cable | Cable length: 2 - 5 - 10m Opposite-to-
Refer to section 12.1.3 for details. load side lead
Long flex life
12) | Motor power | MR-PWS2CBLO3M-A1-L IP55

supply cable

Cable length: 0.3m

§_% Power supply connector

HF-MP series
HF-KR series

 m—

Refer to section 12.1.3 for details.

Load side lead

13)

Motor power
supply cable

MR-PWS2CBL03M-A2-L
Cable length: 0.3m

%:4-%/ Power supply connector

HF-MP series

—

HF-KP series

Refer to section 12.1.3 for details.

IP55
Opposite-to-
load side lead

14) | Motor brake | MR-BKS1CBLOIM-A1-L HR IP65
cable Cable length: 2 - 5 - 10m I  Brake connector Load side lead
— — Nl HF-MP series
15) | Motor brake | MR-BKS1CBLOIM-A1-H HF-KP series IP65
cable Cable length: 2 - 5 - 10m Load side lead
Refer to section 12.1.4 for details. Long flex life
16) | Motor brake [ MR-BKS1CBLOIM-A2-L IP65
cable Cable length: 2 - 5 - 10m i / Brake connector Opposite-to-

17)

Motor brake
cable

MR-BKS1CBLOM-A2-H
Cable length: 2 - 5 - 10m

HF-MP series
HF-KP series

—

Refer to section 12.1.4 for details.

load side lead

IP65
Opposite-to-
load side lead
Long flex life
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
18) | Motor brake | MR-BKS2CBLO3M-A1-L IP55
cable Cable length: 0.3m i - Brake connector Load side lead
— — ] HF-MP series
HF-KP series
Refer to section 12.1.4 for details.
19) | Motor brake | MR-BKS2CBLO3M-A2-L IP55
cable Cable length: 0.3m i / Brake connector Opposite-to-
— — | HE-MP series load side lead
HF-KP series
Refer to section 12.1.4 for details.
20)| E - “A1-
)| Encoder MR-J3ENCBLOM-A1-L Pas | (1) Encoder connector IP65 '
cable Cable length: 2 - 5 - 10m Load side lead
21)| Encoder MR-J3ENCBLOM-A1-H _ —— HE-MP series IP65 .
cable Cable length: 2 - 5 - 10m HF-KP series Opposite-to-
load side lead
Refer to section 12.1.2 (1) for details. Long flex life
22)| Encoder MR-J3ENCBLOM-A2-L IP65
Encoder connector .
cable Cable length: 2 - 5 - 10m Opposite-to-
—— HE-MP series load side lead
23) | Encoder MR-J3ENCBLOM-A2-H — HF-KP series IP65
cable Cable length: 2 -+ 5 - 10m Opposite-to-
Refer to section 124.2 (1)for details. load side I.ead
Long flex life
24)| Encoder MR-J3JCBLO3M-A1-L IP20
cable Cable length: 0.3m ._E.“%/Encoder connector Load side lead
— HF-MP series
HF-KP series
Refer to section 12.1.2 (3) for details.
25) | Encoder MR-J3JCBLO3M-A2-L IP20
cable Cable length: 0.3m ._E.‘-%/Encoder connector Opposite-to-
load side lead
- HF-MP series
HF-KP series
Refer to section 12.1.2 (3) for details.
26) | Encoder MR-EKCBLOIM-L IP20
cable Cable length: 20 - 30m Imh -
27)| Encoder MR-EKCBLOM-H IP20
cable Cable length: For HF-MP - HF-KP series Long flex life
20 - 30 - 40 - 50m Refer to section 12.1.2 (2) for details.
28) | Encoder MR-ECNM IP20

connector set

] ]!

For HF-MP + HF-KP series
Refer to section 12.1.2 (2) for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
29) | Encoder MR-J3ENSCBLOM-L IP67
cable Cable length: T SE@ Standard flex
2-5-10-20-30m life
30) | Encoder MR-J3ENSCBLCOM-H For HF-SP - HC-UP - HC-LP - HC-RP - HA-LP series - HF-JP53(4) P67
cable Cable length: to 503(4) Long flex life
2.5-10-20- 30 - 40 | Refer to section 12.1.2 (5) for details.
- 50m
31)| Encoder MR-J3SCNS IP67
connector set I g:@ﬂ
For HF-SP - HC-UP - HC-LP - HC-RP - HA-LP series  HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (4) for details.
32)| Brake MR-BKCNS1 Straight plug: CM10-SP2S-L(D6) IP67
connector set Socket contact: CM10-#22SC(S2)(D8)-100 SEEH
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
33) | Power supply | MR-PWCNS4 Plug: CE05-6A18-10SD-D-BSS E@Dﬂg@] IP67
connector set Cable clamp: CE3057-10A-1-D
(DDK)
Example of applicable cable For HF-SP51 - 81
Applicable wire size: 2 to 3:5mm? For HF-SP52 to 152
(AWGT4 to ANG12) For HF-JP53 to 203
Cable finish ¢D: $10.5 to 14.1mm For HF-JP534 to 5034
34) [ Power supply | MR-PWCNS5 Plug:-CE05-6A22-22D:D-BSS E@:DHSE] IP67
connector set Cable clamp: CE3057-12A-1-D
(DDK)
Example of applicable cable For HF-SP121 to 301
Applicable wire’size:5.5 to 8mm? For HF-SP202 to 502
(AWG10 to AWGS) For HF-JP353 to 503
Cable finish ¢D: 12.5t0 16mm
35) | Power supply | MR-PWCNS3 Plug: CE05-6A32-17SD-D-BSS E@Dﬂ@@] IP67
connector set Cable clamp: CE3057-20A-1-D Be sure to

(DDK)
Example of applicable cable
Applicable wire size: 14 to 22mm?

For HF-SP421

use this when
correspondin

For HF-SP702 g to IEC/EN
(AWG6 to AWG4) For HA-LP702 Standard.
Cable finish ¢D: $22 to 23.8mm For HF-JP11K1M() -
15K1M(4)

36) | Cable for MR-J3BTCBLO3M | @[HTT B For
connecting connection of
battery battery

Refer to section 12.1.2 (7) for details.

37) | Diagnosis MR-J3ACHECK [y For diagnosis
cable of servo

amplifier

.

Necessary for amplifier diagnosis function of MR Configurator.

Refer to section 12.8 (2) (c) for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
38) | Brake MR-BKCN Plug: D/MS3106A10SL-4S(D190) (DDK) IEC/EN
connector set For cable connector: YSO10-5-8(Daiwa Dengyo) EEM@ standard
Example of applicable cable compliant
Applicable wire size: 0.3 to 25mm? IP65
(AWG22 to AWG16) For HA-LP
Cable finish: ¢5 to 8.3mm For HC-UP
For HC-LP
For HF-
JP11K1M(4) -
15K1M(4)
39) | Power supply | MR-PWCNS1 Plug: CE05-6A22-23SD-D-BSS Be sure to use
connector set Cable clamp: CE3057-12A-2-D (DDK) E@mgg] this when
Example of gpplif:able cable , corresponding
Applicable wire size: i;\CIJVZ?TE; ANG2) For HC.UP to IEC/EN
Cable finish: $9.5 to 13mm ForHC-LP | standard
For HC-RP  |IP85
40) | Power supply | MR-PWCNS2 Plug: CE05-6A24-10SD-D-BSS
connector set Cable clamp: CE3057-16A-2-D (DDK) E@D:mgg]
Example of applicable cable
Applicable wire size: 5.5 to 8mm?
(AWG10 to AWGS) For HA-LP
Cable finish: 13 to 15.5mm For HC-UP
For HC-LP
For HC-RP
41) | Encoder MR-J3SCNSA IP67
connector set I g:'%
For HF-SP -"HA-LP - HC-UP = HC-LP - HC-RP series - HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (5) for details.
42)| Brake MR-BKCNS1A Angle plug: CM10-AP2S-L(D6) IP67
connector set Socket contact: CM10-# 22SC(S2)(D8)-100 gl%
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
43) | Encoder MR-J3ENSCBLOM-L- IP67
cable S06 D S:lm]] Standard flex
Cable length: life (Note)
2.5-10-20 - 30m For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4)
44) | Encoder MR-J3ENSCBLOM-H- |t 503(4) P67
cable S06 Refer to section 12.1.2 (5) for details. Long flex life
Cable length: (Note)
2-5-10-20-30-40
- 50m
45) | Encoder MR-J3SCNS-S06 IP67
connector set U ml g:'@]] (Note)
For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (5) for details.
46) | Encoder MR-J3SCNSA-S06 IP67
connector set . U mi] % (Note)

For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4)
to 503(4)
Refer to section 12.1.2 (5) for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
47) | Brake MR-BKCNS1-S06 Straight plug: CM10-SP2S-VP-L QJE]] IP67
connector set Socket contact: CM10-#22SC (S2) (D8)-100 (Note)
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
48) | Brake MR-BKCNS1A-S06 Angle plug: CM10-AP2S-VP-L IP67
connector set Socket contact: CM10-#22SC (S2) (D8)-100 % (Note)
(DDK)
For HF-SP series -
HF-JP53(4) to 503(4)
49) [ Encoder MR-ENECBLOM-H Receptacle: 36210-0100PL Plug: D/MS3106A20-29S(D190) | Long flex life
cable for IP67 | Refer to section 12.1.2 | Shell kit: 36310-3200-008 Cable clamp: CE3057-12A-3-D IP67
(6). (3M) Back shell: CE02-20BS-S-D Itis not a
or (DDK) resistance to
Connector set: 54599-1019 oil.
(Molex)
oIED IR
50) | Encoder MR-ENECNS Receptacle: 36210-0100PL Plug: D/MS3106A20-29S(D190) | IP67
connector set Shell kit: 36310-3200-008 Cable clamp: CE3057-12A-3-D
(3M) Back shell: CE02-20BS-S-D
or (DDK)
Connector set: 54599-1019
(Molex)
| [ EEIEE
51) | Encoder MR-J3JSCBLO03M-A1-L IP65
Encoder connector .
cable Cable length: 0.3m %%_E?%/ Load side
— HF-MP series lead
HF-KP series
Refer to section 12.1.2 (4) for details.
52) | Encoder MR-J3JSCBLO3M-A2-L IP65
Encoder connector .
cable Cable length: 0.3m %_% Opposite-to-
—_——— HE-MP series load side lead
— HF-KP series
Refer to section 12.1.2 (4) for details.
Note. Use this option when the connector is expected to receive large vibration and shock.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.2 Encoder cable/connector sets

(1) MR-J3ENCBLOM-A1-L/H - MR-J3ENCBLOM-A2-L/H
These cables are encoder cables for the HF-MP - HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the O part of the cable model. The cables of the lengths
with the symbols are available.

Cable length ) . N
Cable model IP rating Flex life Application
2m 5m 10m | 20m | 30m | 40m | 50m
MR-J3ENCBLIM-A1-L 2 5 10 IP65 Standard | For HF-MP - HF-KP servo
Long flex | motor
MR-J3ENCBLOM-A1-H 2 5 10 P65 ] .
life Load side lead
MR-J3ENCBLLIM-A2-L 2 5 10 IP65 Standard | For HF-MP - HF-KP servo
Long flex | motor
MR-J3ENCBLLIM-A2-H 2 5 10 IP65 ] . )
life Opposite-to-load side lead

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3ENCBLOM-A1-L

- MR-J3ENCBLOM-A1-H /2)
0| [>cdmD S
ervo motor
U / HF-MP
0 1) or HF-KP
—
E MR-J3ENCBLOM-A2-L
MR-J3ENCBLLOM-A2-H /2)
E D » - Tm) Servo motor
CN2 / HF-MP
HF-KP
1)
—
Cable model 1) For CN2 connector 2) For encoder connector
MR-J3ENCBLIM-A1-L | Receptacle: 36210-0100PL Connector set: 54599-1019 Connector: 1674320-1
Shell kit: 36310-3200-008 (Molex) Crimping tool for ground clip:
(3M) 1596970-1
Crimping tool for receptacle
MR-J3ENCBLLIM-A1-H (Note) Signal layout (Note) Signal layout contact: 1596847-1
AN Tyco Electronics)
N (
2 8] .
IEADN .gl.. Note) Signal layout
L a o . AN|AN ’ (Note) Signal lay
IR A I
1113|567
MR-J3ENCBLOM-A2-L BN
[MR] AN L
View seen from wiring side. View seen from wiring side.
MRJ3ENCBLIOM-A2-H View seen from wiring side.
Note. Keep open the pins shown with =J. Especially, pin 10 is provided | Note. Keep open the pin shown
for manufacturer adjustment. If it is connected with any other pin, with an .
the servo amplifier cannot operate normally.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

MR-J3ENCBL2M-L/-H
MR-J3ENCBL5M-L/-H
MR-J3ENCBL10M-L/-H

Servo amplifier Encoder side

side connector connector
P5 1 ,’T"|"T‘, 3 |P5
LG 2 — 6 | LG
MR 3 — | — 5 | MR
MRR| 4 — —— 4 | MRR
BAT 9 '\',‘ 777777 — 2 | BAT
SD |Plate | - *~ 9 | sHD

(2) MR-EKCBLOM-L/H

POINT

= The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No.PC22 to "1 0O" to select the four-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

The servo amplifier and servo motor. cannot be connected with these cables only. The servo motor side
encoder cable (MR-J3JCBLO3M-A1-L or MR-J3JCBLO3M-A2-L) is required.

The numerals in the Cable Length, field jof the table are.the symbols entered.in the I part of the cable
model. The cables of the lengths with the symbols are available.

Cable length

Cable model IP rating Flex life Application
2m 5m 10m/V20m" ¢ [30m |- '40m C} 1 50m
(Note) For HF-MP - HF-KP servo
MR-EKCBLOM-L 20 P20 Standard
30 motor

Use in combination with
(Note) | (Note) | (Note) | . Longflex | MR-J3JCBLO3M-A1-L or

MR-EKCBLOM-H 20 _
30 | 40 | 50 life MR-J3JCBLO3M-A2-L.

Note. Four-wire type cable.

12- 11



12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-EKCBLOM-L
MR-EKCBLOM-H

[P
Ul:ll:ll:l:n

MR-J3JCBLO3M-A2-L
Cable length: 0.3m

MR-EKCBLOIM-H

BeSx® || EEoEy
. . 6] furr] [~ fioR] [~
or
B
Esip Nk P51 [WR] [~ M) 2T

2
s

View seen from wiring, side. View seen from wiring side.

Note. Keep open the pins-shown with =J. Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin,
the servo amplifier.cannot-operate normaily:

e ] Servo motor
CN2 / HF-MP
i / HF-KP
2) —
Cable model 1) CN2 connector 2) Junction connector
MR-EKCBLOM-L Receptacle: 36210-0100PL Connector set: 54599-1019 Housing: 1-172161-9
Shell kit: 36310-3200-008 (Molex) Connector pin: 170359-1
(3M) (Tyco Electronics or equivalent)
Cable clamp: MTI-0002
(Note) Signal layout (Note) Signal layout (Toa Electric Industries)

Signal layout
LT

1 2 3
MR [MRR|BAT

4 5 6
MD [MDR|[CONT

7 8 9
P5 | LG |SHD

View seen from wiring side.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-EKCBL20M-L MR-EKCBL30M-L
Servo amplifier side Encoder side Servo amplifier side Encoder side
P5 1 et 17 |P5 P5 1 ety 7 |P5
LG 2 ::L|L:: 8 LG LG 2 ::LlL:: 8 LG
o {—H D o {—H -
o D L o
| I I | 1 | | |
o D L o
| | I | 1 | | |
MR 3}:|:}1MR MR 3:}E|a}1MR
MRR | 4 |— L 2 | MRR MRR | 4 H }( ¢ 2 | MRR
BAT | 9 |— L 3 | BAT MD 7 4 | MD
Tl ¢
SHD | Plate - 9 SHD MDR 8 :}( C} 5 MDR
(Note) BAT | 9 | {3 | BAT
\,% 6 | CONT
D Plate | - HD
S (Note) oS
MR-EKCBL20M-H MR-EKCBL30M-H
Servo amplifier side Encoder side MR-EKCBL40M-H
77777777 MR-EKCBL50M-H
P5 1 ¢4+ 7 | P5 Servo amplifier side Encoder side
e |2 bbbt biitteg| e 0 T/ -
I | | I P5 1 I/ \I ‘/ \I 7 P5
H 6 | 2 b 8 | Le
] L
1 I I 1
R i {_(_{: |
o N i |
| U | I
MR 3 | — 1 |"MR D Lo
MRR 4 — —, 2 MRR L \“ !
BAT | 9 H— — 3 | BAT MR 3 NS 1 | MR
SHD Platef'""W"'\ 9 | sHD MRR | 4 :( 0 — 2 | MRR
(Note) MD 7 :( ¢ — 4 | MD
MDR | 8 H :( ¢ 1 5 | MDR
BAT | 9 | L 3 | BAT
'\.,'”” ¢—— 6 | CONT
SD |Plate |- < 9 | sHD
(Note)

Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental
system.

When fabricating the cable, use the wiring diagram corresponding to the length indicated below.

Applicable wiring diagram

Cable flex life

Less than 30m 30 to 50m
Standard MR-EKCBL20M-L
Long flex life MR-EKCBL20M-H MR-EKCBL30M-H

MR-EKCBL40M-H
MR-EKCBL50M-H
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12. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and fabricate it according to the wiring diagram
in (b). Refer to section 12.11 for the specifications of the used cable.

Parts

Description

Connector set

MR-ECNM

il

Servo amplifier side connector
Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(3M)

or

Connector set: 54599-
(Molex)

1019

Encoder side connector
Housing: 1-172161-9
Connector pin: 170359-1

(Tyco Electronics or equivalent)
Cable clamp: MTI-0002

(Toa Electric Industries)

(3) MR-J3JCBLO3M-A1-L - MR-J3JCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-EKCBLLOIM-L/H) is required.

Cable model

Cable length

IP rating

Flex life Application

MR-J3JCBLO3M-A1-L

MR-J3JCBLO3M-A2-L

0.3m

IP20

For HF-MP - HF-KP servo motor
Load side lead

Use in combination with MR-EKCBL
COM-L/H.

Standard
For HF-MP - HF-KP servo motor

Opposite-to-load side lead
Use in combination with MR-EKCBL
OM-L/H.

12- 1
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

[ A ——
Dl:ll:ll:ll:l

@)
Z
N

MR-EKCBLOM-L/-H

MR-J3JCBLO3M-A1-L

HF-MP

HF-KP

or

MR-J3JCBLO3M-A2-L
2 /2)

Servo motor
HF-MP
HF-KP

Cable model

1) Junction connector

2) For encoder connector

MR-J3JCBLO3M-A1-L

MR-J3JCBLO3M-A2-L

Housing: 1-172169-9
Contact: 1473226-1
Cable clamp: 316454-1
Crimping tool: 91529-1
(Tyco Electronics)

Signal layout

|_|

3 2 1

BAT [IMRR| MR

6 5 4

CONT(MDR| MD

9 8 7

SHD| LG | P5

View seen from wiring side.

Connector: 1674320-1

Crimping tool for ground clip: 1596970-1
Crimping tool for receptacle contact: 1596847-1

(Tyco Electronics)

Signal layout

View seen from wiring

(b) Internal wiring diagram

MR-J3JCBLO3M-A1-L
MR-J3JCBLO3M-A2-L

Junction Encoder side
connector connector
P5 7 P ‘1 3 | P5
LG 8 — | —1 6 | LG
MR 1 — — 5 | MR
MRR 2 — | —— 4 | MRR
MD 4 — —1 8 | MD
MDR 5 — | —— 7 | MDR
BAT 3 — —— 2 | BAT
CONT 6 — | — 1 CONT
\ o/ \a/

sip | 9 T < 9 | sHD
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12. OPTIONS AND AUXILIARY EQUIPMENT

(4) MR-J3JSCBLO3M-A1-L = MR-J3JSCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only.
The servo motor side encoder cable (MR-J3ENSCBLOM-L/H) is required.

MR-J3JSCBLO3M-A2-L

Cable model Cable length IP rating Flex life Application
For HF-KP - HF-MP servo motor
L ide |
MR-J3JSCBLO3M-A1-L oad. side e?d . .
Use in combination with
MR-J3ENSCBLOM-L/H.
0.3m IP65 Standard

For HF-KP - HF-MP servo motor
Opposite-to-load side lead

Use in combination with
MR-J3ENSCBLOM-L/H.

(a) Connection of servo amplifier and servo motor

Note.

Servo amplifier

e e e

(@]
Z
N

(Note) MR-J3ENSCBLO M-L/H

For details of this cable, refer to (5) in this section.

MR-J3JSCBLO3M-A1-L

S [ L) Servomotor
/ HF-MP
1) HF-KP
| m—
|
or
MR-J3JSCBL0O3M-A2-L 2)
== @rvo motor
S = HF-MP
/ HF-KP
1)
—

MR-J3ENSCBLEM-L-806 and-MR*JBENSCBLM-H-S06 cannot be used.

Cable model

1) Junction connector

2) For encoder connector

MR-J3JSCBLO3M-A1-L

MR-J3JSCBLO3M-A2-L

Receptacle: CM10-CR10P-M
(DDK)
Applicable wire size: AWG12 or less

(Note) Signal layout

View seen from wiring side.

Note. Keep open the pin shown with an /.

Connector: 1674320-1

Crimping tool for ground clip: 1596970-1
Crimping tool for receptacle contact: 1596847-1
(Tyco Electronics)

(Note) Signal layout

View seen from wiring side.

Note. Keep open the pin shown with an .
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

(5) MR-J3ENSCBLOM-L(-S06) - MR-J3ENSCBLEIM-H(-S06)

P5
LG
MR
MRR

BAT
CONT

SHD

MR-J3JSCBL0O3M-A1-L
MR-J3JSCBL03M-A2-L
Encoder side

Junction
connector

WA NODN -~ O

-
o

connector
— 3 | P5
— 6 | LG
— 5 | MR
— 4 | MRR
— 8
— 7
— 2 | BAT
— 1 CONT
/
< 9 | sHD

These cables are encoder cables for HF-SP - HA-LP - HC-RP - HC-UP - HC-LP series - HF-JP53(4) to
503(4) servo motors. The number in the cable length column of the table indicates the symbol filling the
square [ in the cable model. Cable lengths corresponding to the specified symbols are prepared.

Cable leng

t

h

Cable model IP rating Flex life Application
2m 5m 10m [ 20m .| ;,30m | 40m [ 50m
MR-J3ENSCBLOM-L 2 | 5 | .10.] 20 | 30 IP67 |Standarg | O HF-SP - HALP -
HC-RP - HC-UP - HC-LP
Long flex | series -+ HF-JP53(4) to
MR- J3ENSCBLOIM-H 2 5 10- 7] 20 |~307 |1 40 |~ 50 P67 |
life 503(4) servo motor
MR-J3ENSCBLLIM-L- _SP - HA-LP -
2 5 10420 |<@0 \R67 O |Standard | FOr HF-SP - HALP
S06 HC-RP - HC-UP - HC-LP
MR-J3ENSCBLLIM-H- Long flex | series - HF-JP53(4) to
2 5 10 [“20 [=30°91“40 | 50 P67 |
S06 life 503(4) servo motor (Note)

Note. Use this option when the connector is expected to receivelarge' vibration'and shock. The connector at the servo motor side can

be removed up to 5 times. To install or remove the connector, use the dedicated tool 357J-52780T (DDK) or a spanner with jaw

size of 21mm.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

[ A ——
UI:IDD:

MR-J3ENSCBL OM-L(-S06)

MR-J3ENSCBL OM-H(-S06) /2)
g 00 ]| Servo motor
CN2 HF-SP
1) — — yHF-JP53(4) to 503(4)
L]
Cable model 1) For CN2 connector 2) For encoder connector
MR-J3ENSCBLOM-L | Receptacle: 36210-0100PL Connector set: 54599-1019 In case of 10m or shorter cables
(-S06) Shell kit: 36310-3200-008 (Molex) Straight plug:

(3M)

(Note) Signal layout

(Note) Signal layout

BgBel |

’
’

B

EE@EE’

ETSS|E

s

View seen from wiringside.

View.seen from wiring side!

MR-J3ENSCBLOM-H
(-S06)

Note. Keep open the pins shown with . Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin, the
servo amplifier cannot operate normally.

CM10-SP10S-M(D6) or
CM10-SP10S-VP-M

Socket contact:
CM10-#22SC(C1)(D8)-100
Crimping tool: 357J-50446
(DDK)

Applicable cable AWG20 to 22

In case of 20m or longer cables
Straight plug:
CM10-SP10S-M(D6) or
CM10-SP10S-VP-M

Socket contact:
CM10-#22SC(C2)(D8)-100
Crimping tool: 357J-50447
(DDK)

Applicable cable AWG23 to 28

(Note) Signal layout

View seen from wiring side

Note. Keep open the pin shown

with an .
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram
MR-J3ENSCBL20M-H(-S06)

(-
MR-J3ENSCBL2M-L(-S06)/H(-S06) MR-J3ENSCBL30M-H(-S06)
MR-J3ENSCBL5M-L(-S06)/H(-S06) MR-J3ENSCBL20M-L(-S06) MR-J3ENSCBL40M-H(-S06)
MR-J3ENSCBL10M-L(-S06)/H(-S06) MR-J3ENSCBL30M-L(-S06) MR-J3ENSCBL50M-H(-S06)
Servo amplifier Encoder side Servo amplifier Encoder side Servo amplifier Encoder side
side connector connector side connector connector side connector connector

P5 1 (_‘,"_l'"(_‘, 8 | P5 P5 1 (_}i' '|"i,’_} 8 | P5 P5 1 ,’Tiﬁlﬁt’*\ 8 | P5

LG 2 — — 5 | LG LG 2 l lJL L,l — 5 | LG LG 2 : }-L 14 — 5 | LG

MR 311|JI1MR o D Lo |

wRR | 4 F—— o | wRR ] I

BAT | 9 o 4 | BAT o o o 5

SD |Plate |- < 10 | sHD }}g—r:l Il{—J—{ll

MR 3 —1 1 | MR L |
wRR | 4 F——F—— 2 | ure NSEEy
BAT 9 — —— 4 | BAT MR 3 — — 1 | MR
o/ — __ __ e’ |
SD | Plate |- < 10| SHD MRR | 4 |— - 2 | MRR
BAT 9 '\&,‘ 777777 —— 4 | BAT
SD |Plate |- *< 10 | SHD

12- 19



12. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and fabricate it according to the wiring diagram
in (b). Refer to section 12.11 for the specifications of the used cable.

Parts

Description
(Connector set)

MR-J3SCNS
Tl E:EEB

Servo amplifier side connector Encoder side connector
Receptacle: 36210-0100PL Straight plug: CM10-SP10S-M(D6)
Shell kit: 36310-3200-008 Socket contact: CM10-#22SC(S1)(D8)-100
(3M) Applicable wire size: AWG20 or less
or Recommended tightening jig: 357J-51456T
Connector set: 54599-1019 (DDK)
MR-J3SCNS-S06 (Molex)
EXER

(Note)

Encoder side connector

Straight plug: CM10-SP10S-VP-M

Socket contact: CM10-#22SC(S1)(D8)-100
Applicable wire size: AWG20 or less
(DDK)

MR-J3SCNSA %D

Encoder side connector

Angle plug: CM10-AP10S-M(D6)

Socket contact: CM10-#22SC(S1)(D8)-100
Applicable wire size: AWG20 or less
(DDK)

MR-J3SCNSA-S06

(Note) @

Encoder side connector

Angle plug: CM10-AP10S-VP-M

Socket contact: CM10-#22SC(S1)(D8)-100

Applicable wire size: AWG20 or less
(DDK)

Note. Use this option when the connector is expected to receive large vibration and shock. The connector at
the servo motor side can be removed up to 5 times. To install or remove the connector, use the
dedicated tool 357J-52780T (DDK) or a spanner with jaw size of 21mm.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(6) MR-ENECBLLIM-H

POINT

- The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No. PC22 to "1 " to select the four-wire type.
MR-ENECBL30M-H
MR-ENECBL40M-H

MR-ENECBL50M-H

These cables are encoder cables for HF-JP11K1M(4) = 15K1M(4) servo motors.
The number in the cable length column of the table indicates the symbol filling the square O in the cable
model. Cable lengths corresponding to the specified symbols are prepared.

Cable length

Cable model

IP rating Flex life Application
2m 5m 10m | 20m | 30m [ 40m | 50m

MR-ENECBLLIM-H

(Note) | (Note) | (Note) P67 Long flex | For HF-JP11K1M(4) -

2 5 10 20 ]
30 40 50 life 15K1M(4) servo motor

Note. Four-wire type cable.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-ENECBLIOIM-H /2)

J
i
i

> I

CN2

1) =

Servo motor
HF-JP11K1M(4) * 15K1M(4)

]

Cable model

1) For CN2 connector

2) For encoder connector

MR-ENECBLOM-H

Receptacle: 36210-0100PL Connector set: 54599-1019
Shell kit: 36310-3200-008 (Molex)
(3M)

(Note) Signal layout

) [ 8 ][10]
DR} ]

or
(A3 5 ][ 7 ][9]
. [P5) [MRI™] [MD] [BAT]

View seen from wifing side

(Note) Signal layout

B

H
.

s

View seen from wiring side

Note. Keep open the pins shown with ™. Especially, pin 10 is provided
for manufacturer adjustment. If it is,connected with any other pin,
the servo amplifier cannot operate normally.

Plug: D/MS3106A20-29S(D190)
Cable clamp: CE3057-12A-3-D
Back shell: CE02-20BS-S-D

(Note) Signal layout

View seen from wiring side

Pin | Signal Pin | Signal
A MD K

B MDR L

C MR M | CONT
D MRR N SHD
E P

F BAT R LG
G S P5
H T

J

Note. Keep open the pin shown
with an .
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

1) For less than 30m

To fabricate, use the connector set MR-ECNS (IP20 compatible) or MR-ENECNS (IP67 compatible).
Use the following wiring diagram to fabricate a cable shorter than 30m.

MR-ENECBL2M-H MR-ENECBL20M-H
MR-ENECBL5M-H
MR-ENECBL10M-H

Servo amplifier side Encoder side Servo amplifier side Encoder side
P5 1 H—ere 1S |P5 P5 1 H——e¢e 1S |P5
LG 2 }:LlL}: R | LG LG 2 :}LlL:} R | LG
| I | I I | 1 |
5 L(‘r: | B {T{