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® Safety Instructions @

Please read the instructions carefully before using the equipment.

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

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

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

resulting in death or severe injury.

A CAUTI ON Indicates that incorrect handling may cause hazardous conditions,

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

Note that the CAUTION level may lead to a serious consequence according to conditions.
Please follow the instructions of both levels because they are important to personnel safety.
What must not be done and what must be done are indicated by the following diagrammatic symbols.

® Indicates what must not be done. For example, "No Fire" is indicated by @ :

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

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so
on are classified into "POINT".
After reading this Instruction Manual, keep it accessible to the operator.



1. To prevent electric shock, note the following

/AN WARNING

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

@Ground the servo amplifier and servo motor securely.

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

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

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

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

@During power-on or operation, do not open the front cover of the servo amplifier. Otherwise, it may cause
an electric shock.

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

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

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

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

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

2. To prevent fire, note the following

/N\ CAUTION

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

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

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

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

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




3. To prevent injury, note the following

/N\ CAUTION

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

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

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

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

4. Additional instructions

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

(1) Transportation and installation

/N\ CAUTION

@ Transport the products correctly according to their mass.

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

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

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

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

@ The equipment must be installed in the specified direction.

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

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

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

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

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

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

Ambient Operation
humidity Storage

90 %RH or less (non-condensing)

Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude Max. 1000 m above sea level
Vibration resistance 5.9 m/s? at 10 Hz to 55 Hz (directions of X, Y, and Z axes)

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

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

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

@®\When you disinfect or protect wooden packing from insects, take measures except by fumigation.
Fumigating the servo amplifier or packing the servo amplifier with fumigated wooden packing can cause
a malfunction of the servo amplifier due to halogen materials (such as fluorine, chlorine, bromine, and
iodine) which are contained in fumigant.

@ The servo amplifier must not be used with parts which contain halogen-series flame retardant materials
(such as bromine) under coexisting conditions.




(2) Wiring

/A CAUTION

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

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

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

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

Servo amplifier Servo motor

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

Servo amplifier Servo amplifier

24V DC
DOCOM

24V DC
DOCOM

Control output
signal

Control output
signal

For sink output interface For source output interface

@®When the cable is not tightened enough to the terminal block, the cable or terminal block may generate
heat because of the poor contact. Be sure to tighten the cable with specified torque.
@ Connecting a servo motor for different axis to the U, V, W, or CN2 may cause a malfunction.

(3) Test run and adjustment

/N\ CAUTION

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

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

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

(4) Usage

/AN CAUTION

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

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

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




/N\ CAUTION

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

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

@®Use the servo amplifier with the specified servo motor.

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

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

(5) Corrective actions

/AN CAUTION

@®When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an electromagnetic brake or external brake to prevent the condition.
@ Configure an electromagnetic brake circuit so that it is activated also by an external EMG stop switch.

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

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

o 24V DC

Electromagnetic brake

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

(6) Maintenance, inspection and parts replacement

/A CAUTION

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

(7) General instruction

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




® DISPOSAL OF WASTE @

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

A EEP-ROM life

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

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

* Write to the EEP-ROM due to device changes

STO function of the servo amplifier

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

Compliance with global standards

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

«About the manuals»

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

Relevant manuals

Manual name Manual No.

MELSERVO-J4 Series Instructions and Cautions for Safe Use of AC Servos IB(NA)0300175
(Packed with the servo amplifier)

MR-J4 Servo Amplifier Instruction Manual (Troubleshooting) SH(NA)030109
MELSERVO Servo Motor Instruction Manual (Vol. 3) (Note 1) SH(NA)030113
MELSERVO Linear Servo Motor Instruction Manual (Note 2) SH(NA)030110
MELSERVO Direct Drive Motor Instruction Manual (Note 3) SH(NA)030112
MELSERVO Linear Encoder Instruction Manual (Note 2, 4) SH(NA)030111
EMC Installation Guidelines IB(NA)67310

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



«Wiring»

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

«U.S. customary units»

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

following table.

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

1. FUNCTIONS AND CONFIGURATION

1.1 Summary

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

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

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

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

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

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

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

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

Linear encoder MR-J4-_A MR-J4-_A-RJ

Operation mode communication Software Software

. Connector . Connector
method version version

Two-wire type
Four-wire type

A5 or later CN2

Linear servo
motor system A/B/Z-phase
differential

output type
Two-wire type A5 or later CN2
Four-wire type

A5 or later CN2L

Fully closed
loop system A/B/Z-phase
differential

output type
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1.2 Function block diagram

The function block diagram of this servo is shown below.

POINT

@ The diagram shows MR-J4-_A-RJ as an example. The MR-J4-_A servo
amplifier does not have the CN2L connector.

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

(Note 6)
Power factor improving
DC reactor

Regenerative
opﬁon

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

Servo motor

,,,,,,,,

brake

,,,,,,,,,
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CN2L]----------

Dynamic |
rake |
MCCB MC circuit |
%( E—
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|
L |
1 |
l Position Virtual ‘
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| position »  speed
| control control _
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: motor
|
l
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|
|
l
‘ Actual Actual :
! C Current
| position »  speed »
: control control control
‘ I
|
|
l
|
! (Note 5)
‘ Rs-422] | DA | !
1 | |
| .
1 CN5 |~~~ ON3 |-{ CN6 |-~~~
DI/O control
Analog :aer:&grr;mand ulse ke
(two channel) | | b5 pulse. computer Controller| | Analog monitor
*Malfunction, etc (two channel)

-

a
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Note 1. The built-in regenerative resistor is not provided for MR-J4-10A(-RJ).

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

3. Servo amplifiers MR-J4-70A(-RJ) or more have a cooling fan.

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

5. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector.

6. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
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(2) MR-J4-700A(-RJ)

(Note 4)
Power factor improving Regenerative
DC reactor option
,,,,,,,,,,,,,,,,,,,, Servo motor
Dynamic ! ! !
rake | \ \
circuit | I I
| O |
|
Current |
encoder I
- 5 0 l
| | |
o, |
CHARGE : ! |
. lamp [ |
Cooling fan =
: S = ra e |
‘ :
+ | Control L | | Electromagnetic
Z'S circuit ! \ brake |
power } STO : 1B2 :
circuit | I |
STO f—= : ‘ ‘ l
switch L’ Base Voltage | |overcurrent | | Current g . !
amplifier | |detection| | protection | |detection O |
l l ! I Encoder |
| | |
] l l
N
Position Virtual \
command encoder doun
input Model Model circuit],
position speed |
control control |
3 Virtual I
motor |
| MR-BAT6V1SET
<+
Z

C

Model position[ Model speed [ Model torque Optional battery

(for absolute position
detection system)

Actual Actual Current
position speed
control control control
i ]
External encoder

oY
CN2L]---------~--

(Note 3)
| usB | [Rs-422] | D/A | |
IF | l
———————————— {CNs }----[CN3 |- {CN6 | ------
DI/O control
Analog -Servo-on Personal
(two channel) -gtgﬁ command pulse. computer Controller | | Analog monitor
-Malfunction, etc (two channel)

Note 1. For the power supply specifications, refer to section 1.3.
2. The MR-J4 servo amplifier has P3 and P4 in the upstream of the inrush current suppression circuit. They are different from P1
and P2 of MR-J3 servo amplifiers.
3. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector.
4. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
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(3) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)/MR-J4-22KA(-RJ)

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

brake (optional)

Servo motor

7777777777777777777777777777777

| |
l l
U | |
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1
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|

|

|

|

|

Position Virtual I
command encoder I%‘sﬂ:
input Model Model circuit],
position speed
control control
3 Virtual
motor

MR-BAT6V1SET

Model position| Model speed | Model torque Optional battery

(for absolute position
detection system)

Actual Actual Current
position speed
control control control
t

External encoder

CN2L]--------~-~-

[Rs-422] | D/A |

P4
[e]
IR <1
(0]
L

DI/O control
Analog - Servo-on Personal
(two channel) g&# command pulse. computer Controller| | Analog monitor
+ Malfunction, etc (two channel)

Note 1. For the power supply specifications, refer to section 1.3.

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

3. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector.

4. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor dose
not stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the
safety in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

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

1-5
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1.3 Servo amplifier standard specifications

Model: MR-J4- 10A | 20A | 40A 60A 70A | 100A | 200A | 350A | 500A | 700A | 11KA | 15KA [ 22KA
’ R ER) | R | (R [ R | R [ R | RI)|-RI) ]| (-RI)| (-RJ) | (-RI) | (-RJ)
Output Rated voltage 3-phase 170 V AC
Rated current Al 1.1 | 1.5 | 2.8 | 3.2 | 5.8 6.0 | 11.0 | 17.0 | 28.0 | 37.0 | 68.0 | 87.0 | 126.0
3-phase or 1-phase 3-phase
Voltage/Frequency 200 V AC to 240 V AC, 200 V AC to 240 V AC, 50 Hz/60 Hz
50 Hz/60 Hz
Rated current [A]| 0.9 1.5 2.6 3.2 3.8 5.0 105 | 16.0 | 21.7 | 28.9 | 46.0 64.0 | 95.0
(Note 5)
Main circuit Permlsglble voltage 3-phase or 1-phase 170 V AC to 264 V 3-phase 170 V AC to 264 V AC
power supply fluctuation AC
Permissible frequency s o
fluctuation Within 5%
Power supply [kVA] Refer to section 10.2.
capacity
Inrush current [A] Refer to section 10.5.
Voltage/Frequency 1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz
Rated current [A] 0.2 [ 0.3
permiseible voltage 1-phase 170 V AC to 264 V AC
_— uctuation
Control circuit Permissible frequenc
ower suppl 1SSl uency ithin +59
power supply fluctuation Within +5%
Power
consumption W 30 45
Inrush current [A] Refer to section 10.5.
Voltage 24V DC £ 10%
Interface power Current
suppl i i i
pply capacity [A] (Note 1) 0.5 (including the CN8 connector signals)
Control method Sine-wave PWM control, current control method
Dynamic brake Built-in | External option (Note 8)
Fully closed loop control Available (Note 9)
Load-side encoder interface . I . o
(Note 10) Mitsubishi high-speed serial communication
Communication USB: Connection to a personal computer or others (MR Configurator2-compatible)
function RS-422: 1:n communication (up to 32 axes) (Note 7)
Encoder output pulses Compatible (A/B/Z-phase pulse)
Analog monitor Two channels
Max. input pulse . . .
frequency 4 Mpps (for differential receiver) (Note 6), 200 kpps (for open collector)
gjlssltelonlng feedback Encoder resolution (resolution per servo motor revolution): 22 bits

Position control

mode Command pulse

multiplying factor

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

In-position range setting

0 pulse to +65535 pulses (command pulse unit)

Error excessive

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

Torque limit

+3 revolutions

Speed control range

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

Analog speed command

Speed control input

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

mode . .
Speed fluctuation ratio

40.01% or less (load fluctuation: 0% to 100%), 0% (power fluctuation: +10%)
+0.2% or less (ambient temperature: 25 °C + 10 °C) when using analog speed command

Torque limit Set by parameter setting or external analog input (0 V DC to +10 V DC/maximum torque)
Torque control i/r\]r;iltog torque command 0V DC to 8 V DC/maximum torque (input impedance 10 kQ to 12 kQ )
mode

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

Protective functions

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

Safety function

STO (IEC/EN 61800-5-2)

Standards certified by CB

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

Response performance

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

(Note 3)

Safety Test pulse input (STO)

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

Mean time to dangerous

performance §
failure (MTTFd)

100 years or longer

Diagnosis coverage (DC)

Medium (90% to 99%)

Average probability of
dangerous failures per
hour (PFH)

1.68 x 107 [1/h]
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Model: MR-J4-

10A | 20A | 40A | 60A | 70A | 100A | 200A | 350A | 500A | 700A | 11KA | 15KA | 22KA
ROJERN RN R) JRHI[RIJRH [ CRH R | RI) | (RY) | (RY) | (RI)

Compliance to

LVD: EN 61800-5-1

global CE marking EMC: EN 61800-3
standards MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
UL standard UL 508C
Structure (IP rating) Natural cooling, open (IP20) | Force cooling, open (IP20) Force cooling, open (IP20) (Note 4)
Close mounting (Note 2) Possible Impossible
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 °C (non-freezing)
o ﬁlTr:ilgirt])t/ gg:;agt;on 90 %RH or less (non-condensing)
nvironment

Indoors (no direct sunlight),

Ambience free from corrosive gas, flammable gas, oil mist, dust, and dirt

Altitude 1000 m or less above sea level

Vibration resistance 5.9 m/s2, at 10 Hz to 55 Hz (directions of X, Y and Z axes)

Mass

[kg] 0.8 [ 1.0 [ 1.4 [ 21 ] 23 | 40 | 6.2 ] 13.4 | 18.2

Note 1.

10.

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

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

75% or smaller effective load ratio.

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

self-diagnose.

. Except for the terminal block.
. The rated current is 2.9 A when the servo amplifier is used with a UL or CSA compliant servo motor.
. 1 Mpps or lower commands are supported in the initial setting. When inputting commands between 1 Mpps and 4 Mpps,

change the setting in [Pr. PA13].

. RS-422 communication is supported by servo amplifier with software version A3.
. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor does

not stop immediately but coasts at emergency stop. Ensure the safety in the entire equipment.

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

amplifier using MR Configurator2.

The MR-J4-_A servo amplifier is compatible only with the two-wire type.

The MR-J4-_A-RJ servo amplifier is compatible with the two-wire type, four-wire type, and A/B/Z-phase differential output type.
Refer to section 1.1 for details.
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1.4 Combinations of servo amplifiers and servo motors

Servo amplifier

Rotary servo motor

HG-KR

HG-MR

HG-SR

HG-UR

HG-RR

HG-JR

HG-JR
(When the
maximum

torque is 400%)

Linear servo motor
(primary side)

Direct
drive motor

MR-J4-10A(-RJ)

053
13

053
13

MR-J4-20A(-RJ)

23

23

LM-U2PAB-05M-0SS0
LM-U2PBB-07M-1SS0

TM-RFM002C20

MR-J4-40A(-RJ)

43

43

LM-H3P2A-07P-BSSO
LM-H3P3A-12P-CSS0
LM-K2P1A-01M-2SS1

LM-U2PAD-10M-0SS0
LM-U2PAF-15M-0SS0

TM-RFM004C20

MR-J4-60A(-RJ)

51
52

53

LM-U2PBD-15M-1SS0

TM-RFM006C20
TM-RFMOOGE20

MR-J4-70A(-RJ)

73

73

72

73

LM-H3P3B-24P-CSS0
LM-H3P3C-36P-CSS0
LM-H3P7A-24P-ASSO
LM-K2P2A-02M-1SS1
LM-U2PBF-22M-1SS0

TM-RFMO012E20
TM-RFM012G20
TM-RFM040J10

MR-J4-100A(-RJ)

81
102

103

53

TM-RFMO18E20

MR-J4-200A(-RJ)

121
201
152
202

152

103
153

153
203

73
103

LM-H3P3D-48P-CSS0
LM-H3P7B-48P-ASS0
LM-H3P7C-72P-ASS0
LM-FP2B-06M-1SS0

LM-K2P1C-03M-2SS1
LM-U2P2B-40M-2SS0

MR-J4-350A(-RJ)

301
352

202

203

353

153
203

LM-H3P7D-96P-ASS0
LM-K2P2C-07M-1SS1
LM-K2P3C-14M-1SS1
LM-U2P2C-60M-2SS0

TM-RFM048G20
TM-RFM072G20
TM-RFM120J10

MR-J4-500A(-RJ)

421
502

352
502

353
503

503

353

LM-FP2D-12M-1SS0
LM-FP4B-12M-1SS0
LM-K2P2E-12M-1SS1
LM-K2P3E-24M-1S8S1
LM-U2P2D-80M-2SS0

TM-RFM240J10

MR-J4-700A(-RJ)

702

703

503

LM-FP2F-18M-1SS0
LM-FP4D-24M-1SS0

MR-J4-11KA(-RJ)

903
11K1M

LM-FP4F-36M-1SS0

MR-J4-15KA(-RJ)

15K1M

LM-FP4F-48M-1SS0

MR-J4-22KA(-RJ)

22K1M
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1.5 Function list

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

output

Use this function for checking output signal wiring, etc.

Function Description Detalleq
explanation
Section 3.2.1
Position control mode This servo is used as a position control servo. Section 3.6.1
Section 4.2
Section 3.2.2
Speed control mode This servo is used as a speed control servo. Section 3.6.2
Section 4.3
Section 3.2.3
Torque control mode This servo is used as a torque control servo. Section 3.6.3
Section 4.4
Position/speed control Using an input device, control can be switched between position control and speed .
Section 3.6.4
change mode control.
Speed/torque control change | Using an input device, control can be switched between speed control and torque .
Section 3.6.5
mode control.
Torque/position control Using an input device, control can be switched between torque control and position .
Section 3.6.6
change mode control.
High-resolution encoder High-resolution encoder of 4194304 pulses/rev is used as the encoder of the rotary
9 servo motor compatible with the MELSERVO-J4 series.
Absolute position detection Merely setting a home position once makes home position return unnecessary at Chanbter 12
system every power-on. P
Gain switching function Yoy can S.WI'[Ch galns durlqg rotation and during stop, and can use an input device to Section 7.2
switch gains during operation.
Advanceq vibration This function suppresses vibration at the arm end or residual vibration. Section 7.1.5
suppression control I
Adaptive filter I Servo ampllﬂer detects mechanlcgl resqnanpe and sets filter characteristics Section 7.1.2
automatically to suppress mechanical vibration.
Low-pass filter Suppresses high-frequency resonance which occurs as servo system response is Section 7.1.4
increased.
Analyzes the frequency characteristic of the mechanical system by simply connecting
Machine analyzer function an MR Configurator2 installed personal computer and servo amplifier.
MR Configurator2 is necessary for this function.
Robust filter This function prov@es t?et.ter fhsturbance response in case low response level that [Pr. PE41]
load to motor inertia ratio is high for such as roll send axes.
S(I)lgﬂllvlbratlon suppression Suppresses vibration of £1 pulse produced at a servo motor stop. [Pr. PB24]
Pr. PAO6
Electronic gear Input pulses can be multiplied by 1/10 to 4000. {P: PAO?}
S-pattern
acceleration/deceleration time | Speed can be increased and decreased smoothly. [Pr. PCO3]
constant
Auto tuning Automat|.cally adjusts the gain to optimum value if load applied to the servo motor Section 6.3
shaft varies.
Brake unit Used when the regenerative option cannot prc?\./ide enough regenerative power. Section 11.3
Can be used for the 5 kW or more servo amplifier.
Power regenerative converter Used when the regenerative option cannot prc?\{ide enough regenerative power. Section 11.4
Can be used for the 5 kW or more servo amplifier.
. ) Used when the built-in regenerative resistor of the servo amplifier does not have .
Regenerative option - . . . Section 11.2
sufficient regenerative capability for the large regenerative power generated.
Alarm history clear Alarm history is cleared. [Pr. PC18]
Output signal selection ST1 (Forward rotation start), ST2 (Reverse rotation start), and SON (Servo-on) and [Pr. PD03] to
(device settings) other input device can be assigned to any pins. [Pr. PD22]
Output signal selection The output devices including MBR (Electromagnetic brake interlock) can be assigned | [Pr. PD23] to
(device settings) to certain pins of the CN1 connector. [Pr. PD28]
Output signal (DO) forced Output signal can be forced on/off independently of the servo status. Section 4.5.8
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Function Description Detalleq
explanation
Restart after instantaneous If the input power supply voltage had reduced to cause. an.alarm but has re.turned to
) normal, the servo motor can be restarted by merely switching on the start signal.
power failure . .
(available in the future)
Command pulse selection Command pulse train form can be selected from among three different types. [Pr. PA13]
Section 3.6.1
- - (%)
Torque limit Servo motor torque can be limited to any value. [Pr. PAT1]
[Pr. PA12]
Section 3.6.3
3
Speed limit Servo motor speed can be limited to any value. EPI)’ PCO5] to
[Pr. PC11]
Status display Servo status is shown on the 5-digit, 7-segment LED display Section 4.5
External I/0O signal display Onl/off statuses of external I/O signals are shown on the display. Section 4.5.7
. Voltage is automatically offset to stop the servo motor if it does not come to a stop .
Automatic VC offset when VC (Analog speed command) or VLA (Analog speed limitis 0 V. Section 4.5.4
Alarm code output If an alarm has occurred, the corresponding alarm number is outputted in 3-bit code. Chapter 8
Jog operation, positioning operation, motor-less operation, DO forced output, and
Test operation mode program operation Section 4.5.9
MR Configurator2 is required to perform positioning operation or program operation.
Analog monitor output Servo status is output in terms of voltage in real time. [Pr. PC14],
[Pr. PC15]
MR Configurator2 Usmg a. personal computer, you can perform the parameter setting, test operation, Section 11.7
monitoring, and others.
Linear servo system Linear servo system can be configured using a linear servo motor and liner encoder. Chapter 15
Direct drive The direct drive servo system can be configured to drive a direct drive motor. Chapter 16
servo system
Fully closed loop system Fully closed loop system can be configured using the load-side encoder. Chapter 17
One-touch tuning Gam.adjustment is perfgrmed ]L‘JS'[ by one click on a certain button on MR Section 6.1
Configurator2 or operation section.
This function makes the equipment continue operating even under the condition that
an alarm occurs.
Tough drive functi Section 7.3
ough drive funclion The tough drive function includes two types: the vibration tough drive and the ection
instantaneous power failure tough drive.
This function continuously monitors the servo status and records the status transition
before and after an alarm for a fixed period of time. You can check the recorded data
on the drive recorder window on MR Configurator2 by clicking the "Graph" button.
Drive recorder function However, the drive recorder will not operate on the following conditions. [Pr. PA23]
1. You are using the graph function of MR Configurator2.
2. You are using the machine analyzer function.
3. [Pr. PF21] is set to "-1".
STO function This function is a safety function that complies with IEC/EN 61800-5-2. You can create Chapter 13

a safety system for the equipment easily.

Servo amplifier life diagnosis
function

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

MR Configurator2 is necessary for this function.

Power monitoring function

This function calculates the power running energy and the regenerative power from
the data in the servo amplifier such as speed and current. Power consumption and
others are displayed on MR Configurator2.

Machine diagnosis function

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

MR Configurator2 is necessary for this function.

1-10
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1.6 Model designation
(1) Rating plate

)‘MITSUBISHI SERQ%%E‘?(}{)Q «+«— Serial number

MODEL \R-J4-10A <« Model
POWER: 100W «— Capacity
INPUT _: 3AC/AC200-240V 0.9A/1.5A 50/60Hz _ «—— Applicable power supply
OUTPUT: 3PH170V 0-360Hz 1.1A +— Rated output current
STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300175 «+——— Standard, Manual number
Max. Surrounding Air Temp.: 55°C +— Ambient temperature
IP20 «— |P rating
KCC-REI-MEK- TC300A624G51 DATE:2012-01
MITSUBISHI ELECTRIC CORPORATION * r KC mark number, the year and
TOKYO 100-8310, JAPAN MADE IN JAPAN month of manufacture

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

MR—J4—10A—RJ

—|: Special specification
Series ISymbol Special specification
None Standard

Rated output RJ Fully closed loop control four-wire type/
Symbol| Rated output [kW] load-side encoder A/B/Z-phase input compatible

10 0.1 -PX Without regenerative resistor (Note)

20 0.2 -RZ [MR-J4- A-RJ without regenerative resistor (Note)

40 04 Note. Indicates a servo amplifier of 11 kW to 22 kW that

60 0.6 does not use a regenerative resistor as standard

70 075 accessory.

100 1 — General-purpose interface

200 2

350 3.5

500 5

700 7

11K 11

15K 15

22K 22

1- 11
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1.7 Structure
1.7.1 Parts identification

(1) MR-J4-200A(-RJ) or less
The diagram shows MR-J4-10A-RJ.

C ] ,—%
(1) i Am

AHBES

oJojojo)

_L INPUT
e 1 E
- e el

Inside of the display cover

o~ UnzN

(18)

—_— Detailed

No. Name/Application explanation
Display

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

Operation section
Used to perform status display, diagnostic, alarm,
and parameter setting operations. Push the "MODE"
and "SET" buttons at the same time for 3 s or more
to switch to the one-touch tuning mode.
MODE UP DOWN SET
\%/—/
I— Used to set data.
Push this button
together with the "MODE" :
@) bu%ton for 3 s or more Section 4.5
to switch to the
one-touch tuning mode.
Used to change the
display or data in each
mode.
Used to change the mode.
Push this button
together with the "SET"
button for 3 s or more
to switch to the
one-touch tuning mode.

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

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

®) Connect with the personal computer, etc. Chapter 14
STO input signal connector (CN8)

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

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

®) Used to connect the servo motor encoder. Section 3.4
Battery connector (CN4)

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

Battery holder Section

(10) | Install the the battery for absolute position data 124
backup. '

(1) Protective earth (PE) terminal
Grounding terminal Section 3.1

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

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

(14) | Connect the control circuit power supply and :
regenerative option. gzggg: ;?3):1),
Servo motor power output connector (CNP3) '

(15)

Connect the servo motor.
Charge lamp
(16) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
External encoder connector (CN2L) "Linear

(17) | Used to connect the external encoder. Encoder

ote nstruction
(Note) Instruct
Manual"

(18)

Manufacturer setting connector (CN7)

This connector is attached on the MR-J4-_A-RJ
servo amplifier, but not for use. The MR-J4-_A servo
amplifier does not have this connector.

Note. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo
amplifier does not have the CN2L connector.

1-12
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(2) MR-J4-350A(-RJ)

A cxpnaion
1) Main circuit power supply connector (CNP1) Section 3.1
= — Connect the input power supply. Section 3.3
8 il i H ] (2) [Rating plate Section 1.6
= mmﬂ — @ﬁ@@mm ] @) Servo motor power supply connector (CNP3)
s { il i i : m Connect Fhe §ewo motor. Section 3.1
1 Control circuit power supply connector (CNP2) Section 3.3
IR (4) | Connect the control circuit power supply and
LU ~ regenerative option.
Charge lamp
(5) [ When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
= i Protective earth (PE) terminal Section 3.1
I mmmmm ©) Grounding terminal Section 3.3
= i YL m Battery holder Section
— — (7) | Install the the battery for absolute position data 124
== backup. '

1-13



1. FUNCTIONS AND CONFIGURATION

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

Note.

POINT

be removed.

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

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

[=]

0
e e

<

=

=
) = o

No. Name/Application Detalleq
explanation
1) Control circuit terminal block (TE2)
Used to connect the control circuit power supply. Section 3.1
) Main circuit terminal block (TE1) Section 3.3
Connect the input power supply.
Battery holder Section
(3) [ Install the the battery for absolute position data 124
backup.
(4) | Rating plate Section 1.6
Regenerative option/power factor improving reactor
(5) terminal block (TE3)
Used to connect a regenerative option or a power Section 3.1
factor improving DC reactor. Section 3.3
®) Servo motor power supply terminal block (TE4)
Connect the servo motor.
Charge lamp
(7) | When the main circuit is charged, this will light up.
While this lamp is lit, do not reconnect the cables.
®) Protective earth (PE) terminal Section 3.1
Grounding terminal Section 3.3

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

1- 14




1. FUNCTIONS AND CONFIGURATION

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

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

—

POINT

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

cover, refer to section 1.7.2.

@

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

Name/Application Detaileq
explanation
1) Power factor improving reactor terminal block (TE3)
Used to connect the DC reactor.
Main circuit terminal block (TE1)
(2) |Usedto cgnnect‘the input power supply, Section 3.1
regenerative option, and servo motor. Section 3.3
3) Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
@) Protective earth (PE) terminal
Grounding terminal
Battery holder Section
(5) [ Install the the battery for absolute position data 124
backup.
(6) | Rating plate Section 1.6
Charge lamp

Note. Lines for slots around the battery holder are omitted from the illustration.
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(5) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)

POINT

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

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

i

e lpe o]
%%‘% \Q
e

No.

Name/Application

Detailed
explanation

(1)

Power factor improving reactor terminal block (TE1-
2)

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

@)

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

(©)

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

(4)

Protective earth (PE) terminal
Grounding terminal

Section 3.1
Section 3.3

®)

Battery holder
Install the the battery for absolute position data
backup.

Section
124

(6)

Rating plate

Section 1.6

@)

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

Note. Lines for slots around the battery holder are omitted from the illustration.
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(6) MR-J4-22KA(-RJ)

POINT

cover, refer to section 1.7.2.

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

The broken line area is the same as No.

Name/Application

Detailed
explanation

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

(1)

Power factor improving reactor terminal block (TE1-
2)

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

@)

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

(©)

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

(4)

Protective earth (PE) terminal
Grounding terminal

Section 3.1
Section 3.3

®)

Battery holder
Install the the battery for absolute position data
backup.

Section
124

(6)

Rating plate

Section 1.6

@)

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

oLl

Note. Lines for slots around the battery holder are omitted from the illustration.
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1.7.2 Removal and reinstallation of the front cover

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

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

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. Hold the ends of
lower side of the front cover with both hands.
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Reinstallation of the front cover

19
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1.8 Configuration including peripheral equipment

@ Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo
/N\CAUTION ®Connecting ° wrong
amplifier may cause a malfunction.

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

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

Power
supply |
—
Molded-case 5
circuit breaker IZH
(MCCB) ——

,—/// V OPEN

()
(Note 3) 6 o

Magnetic ~ X1 p o170
contactor )

(MC) e . o

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

Personal
computer

(Note 2) |

Analog monitor

CN3 Personal computer and other

Al ( KR
1. @
Line noise ( — g
i
(IFSr-BSFOl; fl f @D ‘:‘[:’
N

To safety relay or

N8 | T MR-J3-D0S safety

logic unit

O
s IO °
. 00 CN1
Ao
L1 r T
S T \Y 70 ° Junction terminal block
O — rW
E ARERCYS
Power factor |P3 S | CN2
improving DC L] ).
reactor P4_J
(FR.HEL) [ )| oNaL (Note 4)
P+
Regenerative O ~/ : CN4  pattery
option o J
C
L L11 y
C )
L21 Servo motor
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Note 1.

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

. A 1-phase 200 V AC to 240 VV AC power supply may be used with the servo amplifier of MR-J4-70A(-RJ) or less. For 1-phase

200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For the power supply specifications, refer to
section 1.3.

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

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

. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an

MR-J4-_A-RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this
connector. Refer to section 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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(2) MR-J4-350A(-RJ)

(Note 2)
Power

supply

Molded-case
circuit breaker
(MCCB)

Personal
computer

(Note 3) | 7

I |
|
Magnetic o X v | @
contactor T OPEN
(MC) i —J 1

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

Note 1 AAAR [ —
. ,(,1‘06 ; H CN6 | Analog monitor
o | | CN3
¥ ) ( Personal computer and other
filltr:a?' noise CN8 To safety relay or
(FR-BSFO1) A CL 1 T o sarety
£ a
——
U o
CN1
L1 ) (v
L2 (
LB_J V\} ° Junction terminal block
Power factor P3 ) SN 3
improving DC [ Y L = CN2
reactor —_—
(FR-HEL) P4 [ ( [ (©) | =
- e o Pt S (’ S o | CN2L (Note 4)
egenerative s
option o = iq% Battery
VI @S P =]]
L L11
L21

Servo motor

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

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

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

4. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using
MR-J4-_A-RJ servo amplifier in the linear servo system or in the fully closed loop system, connect an external encoder to this
connector. Refer to section 1.1 and "Linear Encoder Instruction Manual" for the compatible external encoders.
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(3) MR-J4-500A(-RJ)
RST

(Note 2)
Power

supply

Molded-case
circuit breaker
(MCCB)

fffffffffffffffffffffff

Personal
computer

(Note 3) 1
Magnetic
contactor  [{m L11 T
(MC) quuﬁ

(Note 1) ]| L21 __ A e
| e TR 1 Analog monitor

—
<
i

O
@
= [O]
(@)

CN3
22— Personal computer and other

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

Line noise
filter

(FR-BLF)QFQ

&

CN1

Junction terminal block

I CN2
~CN2L
Power factor P3 (Note 4)
improving DC U
reactor - o CN4
(FR-HEL) P4 il Battery
P+

Regenerative
option o S

Servo motor

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

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

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

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

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

(Note 2)
Power RST
supply
Molded-case “l T
circuit breaker LI.J.. | Personal |
(MCCB) ——=— | computer |
: MR Configurator2 _ !
— CN5 ‘
| :
(Note 3) \ N—— 3 @ i
Magnetic —\ [@) (@) ‘
contactor j @ C : !
Mo\l m N LT :
[p— Analog monitor
(Note 1)|oy = c
O ‘ N Personal computer and other
) oo " CN8 To safety relay or
Line noise | | w MR-J3-D05 safety
filter - ? logic unit
(FR-BLF)
o)
ﬁ CN1
TR J o e
Junction terminal block
(21 - CN2
L11 ] C = CN2L
Power factor Il @ k@ (Note 4)
improving DC L I'_ oNa
B = 2| Batery
P3
P4 ]
L3
[
L2 1 ]
L1 |

Note 1.

P+ C
Regenerative

option

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

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

off the magnetic contactor.

Servo motor

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

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

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

MR-J3-D05 safety

(Note2) RST ! Personal |
Power | computer !
supply A= ' MR Configurator2  r— }
(I CN5 | |
Molded-case ———] | |
circuit breaker | @ |
(MCCB) — : !
\i ‘ |
Jauy |
,,,,,,,,,,,,,,,,,,,,,,
N ‘\ o] N6 [F——, t
(Note 3) nalog monitor
Magnetic anmnnnnnnnnnn CN
con%actor ¥ HHHH Personal computer and other
(Me) UL — 0 [ To safety relay or
(Note 1) 8

logic unit

| o
. . CN1

Line noise ’—{

filter °

(FR-BLF)

CN2L

(L21
.
[ L1
L3
L2 :
L1
1Tt
5 ©

. S ST

Power factor fl |ﬁ| W i f“H
reBcior L
(FR-HEL) FL
P3
N/ N N
P4 @l ! I &)
- P+ C
Regenerative
option

Note 1.
When not using the power factor improving DC reactor, short P3 and P4.
2. For the power supply specifications, refer to section 1.3.

CN2

(Note 4)

CN4

Junction terminal block

Battery

Servo motor

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

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

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

off the magnetic contactor.

4. This is for the MR-J4-_A-RJ servo amplifier. The MR-J4-_A servo amplifier does not have the CN2L connector. When using an

MR-J4-_A-RJ servo amplifier in the linear servo system or in the fully closed loop system,

connect an external encoder to this

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

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

(Note2) RST

Power
supply ==
Molded-case %
fets L
P
\\ a a Analog monitor
N ~— ) O J o) lo \O CN3
(Note 3) = Personal computer and other
&i%ggttci; Gl E|_|]| CN8 To safety relay or
X vom 4@@@- MR-J3-D05 safety
(MC) I = e logic unit
it i [
(Note 1) % i =
| | CN1 |
| | | s
1 ) o
Line noise ﬂl Junction terminal block
filter = CN2
(FR-BLZr( Sler—1— CN2L
t— (Note 4)
21 ~ - CN4__ Battery
L11

Power factor
improving DC
reactor
(FR-HEL)
P3
P4
P+ C
Regenerative
option

Servo motor

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

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

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

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

2. INSTALLATION

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

/NCAUTION

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

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

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

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

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

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

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

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

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

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

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

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

@®When you disinfect or protect wooden packing from insects, take measures
except by fumigation. Fumigating the servo amplifier or packing the servo
amplifier with fumigated wooden packing can cause a malfunction of the servo
amplifier due to halogen materials (such as fluorine, chlorine, bromine, and
iodine) which are contained in fumigant.

@ The servo amplifier must not be used with parts which contain halogen-series
flame retardant materials (such as bromine) under coexisting conditions.

POINT

@ When pulling out CNP1, CNP2, and CNP3 connectors of MR-J4-40A(-RJ) or
less servo amplifiers, pull out CN3 and CN8 connectors beforehand.




2. INSTALLATION

2.1 Installation direction and clearances

@ The equipment must be installed in the specified direction. Otherwise, it may
cause a malfunction.
ACAUTION @Leave specified clearances between the servo amplifier and the cabinet walls or
other equipment. Otherwise, it may cause a malfunction.

(1) Installation clearances of the servo amplifier
(a) Installation of one servo amplifier
Cabinet Cabinet
7/ 7
40 mm

or more
Servo amplifier

Wiring

allowance “— —_— —
80 mm or more | [ U D]
10 mm % © oren %Mmm Al HHH H 1
or more I [l or more I Top
(Note 2) 3 o 2|l
”f{ @DE'?' =i =
A & @l ——t=E (ﬂ[o
MEp= E o A= 1
gl @S L ﬁ@zz } NI
MR e HHHH I
v | Dol / [— o
A § e b
| [ pgmmnl (M5 Il U H Bottom
g I i
o L | 0 L

40 mm
or more
(Note 1)

7, 7

Note 1. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.
2. For the 5 kW servo amplifier, the clearance between the left side and wall will be 25 mm or more.



2. INSTALLATION

(b) Installation of two or more servo amplifiers

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

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

Cabinet Cabinet
7 7
100 mm 100 mm
or more 10 mm or more or more
(Note 2) 1 mm 1 mm
30 mm voemn  cren 30 mm < oren v v aren %30 mm 1op
or more a0 § IL oo i 3 or more TR DEE| ;« Il o] i % Iu T E ? or more
i o $ L DO § 24 DO i v @o| §| |u| DO ¢
L @DJE : L3| @DJE : K @DJE ':' L| @DJE : ki (EEIJE h
H @DE% | @umﬁ I @Dm']'k @DE?N @DEE
. ==t M B = s o =1, | ¥ Or= | [F¥ ==
P EDE 3 ED; Pt BD, 3 SDE P BD;
4 ﬁu ey r ﬁu ey P ﬁu = ’ ﬁu 9 P @D iR
o) O L O € O L: O G O
ol e ol RIR2 2 22 (I TS
2t | (0O) [ L2t | @O $ Lz | DO HE o S g ¢
1 1 I 1
[ Nymq[s] v @0 4 O] v @0 v @O
:[ Do :[ @o| v[ @o| /[ @o| \[(ED
wH @0 o w5 o) s g lvmt]s] s wH @ 0o s wH Do =
=AY = e =T =l Bottom
e DS BICL=, LI g%@! SIoLs;
40 mm or more 40 mm
(Note 1) or more
% 7
Leaving clearance Mounting closely

Note 1. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground will be 120 mm or more.
2. When you install the 5 kW servo amplifier on the right side, the clearance between the left side and wall will be 25 mm or
more.

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

2.2 Keep out foreign materials

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

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



2. INSTALLATION

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

2.3 Encoder cable stress
(1) The way of clamping the cable must be fully examined so that bending stress and cable's own weight

stress are not applied to the cable connection.

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

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

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

2.4 Inspection items

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

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

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

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

ACAUTlON cause a malfunction.

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

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

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

(3) Check that the connector is securely connected to the servo amplifier.
(4) Check that the wires are not coming out from the connector.
(5) Check for dust accumulation on the servo amplifier.

(6) Check for unusual noise generated from the servo amplifier.



2. INSTALLATION

2.5 Parts having service lives

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

Part name Life guideline
Smoothing capacitor 10 years
Number of power-on and forced stop by EM1
Relay (Forced stop 1) times: 100,000 times
Number of on and off for STO: 1,000,000 times
Cooling fan 10,000 hours to 30,000 hours (2 years to 3 years)
Absolute position battery Refer to section 12.2.

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

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

(3) Servo amplifier cooling fan
The cooling fan bearings reach the end of their life in 10,000 hours to 30,000 hours. Normally, therefore,
the cooling fan must be replaced in a few years of continuous operation as a guideline. It must also be
changed if unusual noise or vibration is found during inspection.
The life indicates under the yearly average ambient temperature of 40 °C, free from corrosive gas,
flammable gas, oil mist, dust and dirt.
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3. SIGNALS AND WIRING

3. SIGNALS AND WIRING

@Any person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between P+ and N- is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,

when confirming whether the charge lamp is off or not, always confirm it from the
front of the servo amplifier.
AWARN ING @Ground the servo amplifier and servo motor securely.

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

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

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

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

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

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

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

Servo amplifier Servo amplifier
24V DC 24V DC
DOCOM

DOCOM

Control output
signal

Control output
signal

For sink output interface For source output interface

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

Electromagnetic interference may be given to the electronic equipment used near
ACAUT]ON the servo amplifier.

@Do not install a power capacitor, surge killer or radio noise filter (optional FR-BIF)
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.

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

Servo amplifier Servo motor
U

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




3. SIGNALS AND WIRING

POINT

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

words.

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

(Servo motor) speed — (Linear servo motor) speed

3.1 Input power supply circuit

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

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

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

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

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

POINT

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

@ Connect the 1-phase 200 V AC to 240 V AC power supply to L1 and L3. One of
the connecting destinations is different from MR-J3 Series Servo Amplifier's.
When using MR-J4 as a replacement for MR-J3, be careful not to connect the
power to L2.

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



3. SIGNALS AND WIRING

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

Malfunction

OFF
RA1 e el ON
(O [

EMG stop switch

[] { Servo amplifier Servo motor
MCCB - —CL—’;‘P% (Note 10)
Sphase - [ ‘ CNP3|  (Note 5)
(0] | L2 | U U
240 V AC w L f | } } Motor
X~ e L3 | LV v
ON- | W o w
! L — —|— 2
- P3 ®
(Note 9)1 !
1 P4 |
_|CNP2 ©
P+ S
| =
|
I (Note 10) (Note 3)
| ote
JELE CN2L_ Encoder cable Encoder
|
L21 | :
(Note 7)
Main circuit power supply CN1
Forced stop 2 ‘ EM2
(Note 4){ P T ON' | 24 V DG (Note 11)
Servo-on SON bocom 1]
II DICOM ALM o D Malfunction (Note 4)
24V DC (Note 11) ]—B!—
CN8
(Note 8)
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

Always connect between P3 and P4 (factory-wired). When using the power factor improving DC reactor, refer to
section 11.11. Use either the power factor improving DC reactor or the power factor improving AC reactor.

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

11.2.

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

Instruction Manual (Vol. 3)".

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

[,

10.
11.

. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until

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

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

servo amplifier.

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

breaker. (Refer to section 11.10.)

Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience.
However, they can be configured by one.
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(2) For 1-phase

200 V AC to 240 VV AC power supply of MR-J4-10A(-RJ) to MR-J4-70A(-RJ)

POINT
@Connect the 1-phase 200 V AC to 240 V AC power supply to L1 and L3. One of
the connecting destinations is different from MR-J3 Series Servo Amplifier's.
When using MR-J4 as a replacement for MR-J3, be careful not to connect the

power to L2.
Malfunction
RAT ;¥ ON [
N A oS
MC
SK
EMG stop switch
H { Servo amplifier Servo motor
MCCB CNP1
1-phase <_— oLl (Note 10)
200 V AC to ; [ ! CNP3|__ (Note 5)
! T
240V AC < PL2 ! U Y_NMotor
OL3 | | vV o \
O N- 3 : } w
- P3 | T o
(Note 9)! |
1 O P4 |
|enP2, e
P+
l <]
| =
i (Note 10) (Note 3)
QL1 Encoder cable Encoder
21| | )
(Note 7) S
Main circuit power supply CN1
Forced stop 2 ‘ EM2
(Note 4){ T ON1 | 24V DC (Note 11)
Servo-on SON DOCOM d
| picom ALM D Malfunction (~ (Note 4)
24V DC (Note 11) CNS8 B
(Note 8)
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

o

10.
11.

Always connect between P3 and P4 (factory-wired). When using the power factor improving DC reactor, refer to
section 11.11. Use either the power factor improving DC reactor or the power factor improving AC reactor.

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

11.2.

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

Instruction Manual (Vol. 3)".

. This diagram shows sink I/O interface. For source 1/O interface, refer to section 3.9.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until

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

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

servo amplifier.

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

(Refer to section 11.10.)

Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience.
However, they can be configured by one.
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(3) MR-J4-500A(-RJ)

Malfunction

RAT 4 OFF ON »
o v &
[ SK]
EMG stop switch
H { Servo amplifier Servo motor
MCCB
. L1 (Note 10)
3-phase = ( L (Note 5)
200 V AC to ! L2 U U Mot
240V AC ! L f ( otor
p hd L3 V V
o N- W W
o S
(Note 9)
L11
L21 D
© EL
P3 =
P4 (Note 10)
CN2 (Note 3)
P+ Encoder cable Encoder
c :| 3
D
(Note 7)
Main circuit power supply CN1
(Note 4){ Forced stop 2— ——T EM2 CN1| 24V DC (Note 11)
Servo-on SON bocom i|
:I DICOM ALM ﬂ—E} Malfunction (Note 4)
24V DC (Note 11) I~
(Note 8) CN8
Short-circuit connector
(Packed with the servo amplifier)

Note 1. Always connect between P3 and P4 (factory-wired). When using the power factor improving DC reactor, refer to
section 11.11. Use either the power factor improving DC reactor or the power factor improving AC reactor.
2. Always connect between P+ and D terminals (factory-wired). When using the regenerative option, refer to section
11.2.
3. For the encoder cable, use of the option cable is recommended. For selecting cables, refer to "Servo Motor
Instruction Manual (Vol. 3)".
4. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".

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

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

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

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

10. Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
11. The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience.
However, they can be configured by one.

)]



3. SIGNALS AND WIRING

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

Malfunction

OFF
> o u/]
S MC
EMG stop switch
H { (Note 6) Servo amplifier Servo motor
MCcCB MC L (Note 10)
3-phase >~ [ L " - (Note 5)
200 V AC to ‘ ‘ Lo Built-in U
240 V AC | L f E | regenerative Motor
X L [ L3 resistor Vv Vv
W W
o )
(Note 9). | _
S
S
(Note 10) (Note 3)
ote
P3 CN2 Encoder cable Encoder
(Note 1)
P4
(Note 7)
Main circuit power supply CN1
(Note 4){ Forced stop 2—— ——I 7~ EM2 CN1| 24 v DC (Note 11)
Servo-on SON DOCOM i}
:I DICOM ALM at | Malfunction [ (Note 4)
24 V DC (Note 11) N
(Note 8) CN8
Short-circuit connector
(Packed with the servo amplifier)

Note 1.

Always connect between P3 and P4 (factory-wired). When using the power factor improving DC reactor, refer to
section 11.11. Use either the power factor improving DC reactor or the power factor improving AC reactor.

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

Instruction Manual (Vol. 3)".

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

[,

10.
11.

. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until

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

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

servo amplifier.

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

breaker. (Refer to section 11.10.)

Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo amplifier may cause a malfunction.
The illustration of the 24 V DC power supply is divided between input signal and output signal for convenience.
However, they can be configured by one.



3. SIGNALS AND WIRING

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

Malfunction OFF
RA1 o S ON ]
< Ui
EMG stop switch (Note 13) Cooling
fan power suppl
(Note 14) P PPy
[] Servo amplifier External Servo motor m
dynamic brake o
MCCB L1 (optional) .
gb%hssﬁc t — [ (Note 10) T
0 | L2 U U
240V AC | [ ] Motor
X - L3 v v \—\—\ MCCB
w
__ P (Note 5) w
(Note 9) | c o
L11 (&)
L21 S
Note 10)
N- ( (Note 3)
CN2 Encoder cable Encoder
P3 |: C
P4
BU
ean
Cooling fan (Note 12)
(Note 7)
Main circuit power supply | CN1
(Note 4){ Forced stop 2— _———7——————EM2 ont | 24VDC (Noto 11)
Servo-on SON bocom T
| ] . (Note 4)
I DICOM ALM [ Malfunction
24 V DC (Note 11) 5
CN8
(Note 8)
Short-circuit connector
(Packed with the servo amplifier)
Note 1. Always connect between P3 and P4 (factory-wired). When using the power factor improving DC reactor, refer to section 11.11.

10.
11.

12.
13.
14.

Use either the power factor improving DC reactor or the power factor improving AC reactor.

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

(Vol. 3)".

. This diagram shows sink I/O interface. For source /O interface, refer to section 3.9.3.
. For connecting servo motor power wires, refer to "Servo Motor Instruction Manual (Vol. 3)".
. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of

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

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

amplifier.

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

section 11.10.)

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

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

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

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

Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor dose
not stop immediately but coasts at an alarm occurrence for which the servo motor does not decelerate to stop. Ensure the
safety in the entire equipment. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

3-7



3. SIGNALS AND WIRING

3.2 1/0 signal connection example
3.2.1 Position control mode

(1) Sink I/O interface

(Note 4) Servo amplifier
24V DC (Note 7)
Positioning module |:| (Note 7) CN1 éﬁ?}%@
ote
CN1 47 |pocom— (Note2) . |
I DICOM| 20 48 | ALM - Malfunction
CLEARCOM | 14 = |f = ( DOCOM| 46 WH_ (Note 6)
L L 23 | ZSP R Zero speed
CLEAR | 13 REOEE CR | #1 ﬂ_H | Getection (Note 12)
RDYCOM] 12 HEE 25 | TLC F Limiting torque
READY | 11 I RD | 49 T&l— B
PULSE F+| 15 ; : | ; : PP 10 24 INP B In-position
PULSE F-| 16 ! ! PG 11 10 |
PULSE R+ 17 - f - NP | 35 morless
PULSE R-| 18 - NG | 36 4 | LA P “-» Encoder A-phase pulse
PGO 9 : ; |, : ; LZ 8 5 LAR = = (differential line driver)
PGO COM| 10 } — } ‘ LZR | 9 6 LB IE:':I: Encoder B-phase pulse
(Note 11) +—— G 3 7 LBR — — (differential line driver)
] SD |Plate | | | | rv———"= Control common
34 LG Control common
1 I N
0 m orless (Note 8) 33 OP Encoder Z-phase pulse
Plate | SD (open collector)
10 m or less 2 morless
(Note 13) (Note 7)
Main circuit power supply CN1
(Note 3, 5) Forced stop 2 - EM2 | 42
Servo-on SON | 15 (Note 7)
Reset o RES | 19 CN6 .
Proportion control = PC | 17 3 |MO1 |—— Analog monitor 1
External torque limit TL 18 1 LG ———— E DC£10V
selection . ] DC+10V
(Note 5) gggﬁgrgngtatuon e LSP | 43 2 MO2 Analog monitor 2
Reverse rotation (Note 4) 24 V DC LSN 44
stroke end il oicoml 21 2 morless
Upper limit setting \,l, _ P15R| 1
Analog torque limit [54 ) '
+10 V/maximum torque L i TLA | 27
——— w‘\ LG 28
SD | Plate
Personal 2 m orless
(Note 9) computer
MR Configurator2 (Note 10)
USB g:able CN5
|:| (option) |::|
CN8

(Note 12)
Short-circuit connector
(Packed with the servo amplifier)

I

(Note

1)



3. SIGNALS AND WIRING

Note 1.

1.

12.
13.

14.
15.

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

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

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

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

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

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

stroke end). (Normally closed contact)

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

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

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

type.

. Use SW1DNC-MRC2-J. (Refer to section 11.7.) RS-422 communication function will be available in the future.
. Personal computers 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 Servo amplifier
recommended cable: interface cable
DSV-CABV CN3

|:| (Diatrend) |:| :I

To RS-232C connector

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

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

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

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

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



3. SIGNALS AND WIRING

(2) Source /O interface

POINT

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

(Note 4, 14) Servo amplifier
24 ¥ De (Note 7) (Note 4, 14)
Positioning module Ij CN1 24V DG
QD75D (Note 7)[ 47 |ooco _|
CN1 POCOM™ 1 "Note 2) ;|
PR DICOM| 20 48 | ALM - I(VINaIIun(%tion
CLEAR | 13 - DOCOM| 46 p (Note
(Note 15) ] € 23 | zsp —4—Fud Zero speed
CLEARCOM | 14 N CR | 41 s D detection
RDYCOM| 12 T 25 | TLC  Limiting torque
READY | 11 S RD 49 Tﬁ—
PULSE F+| 15 ; : | ; : PP 10 24 INP A In-position
| |
PULSE F-| 16 ! — PG 11 ] |
PULSE R+| 17 — f — NP | 35 0morless
PULSE R-| 18 ! NG [ 36 4 | LA —1— —» Encoder A-phase pulse
PGO 9 NP Lz P 5 | LAR ‘ ! | _ (differential line driver)
b b I I
PGO COM| 10 L J = LZR | 9 6 LB Encoder B-phase pulse
(Note 11) ‘ ‘ G 3 7 LBR b ' ' (differential line driver)
N
— SD | Plate : ‘, - : Control common
34 LG Control common
1 I N
0 m orless (Note 8) 33 OP Encoder Z-phase pulse
Plate | SD (open collector)
10 mor less 2 morless
(Note 13) (Note 7)
Main circuit power supply CN1
(Note 3, 5) Forced stop 2 T EM2 | 42
Servo-on SON | 15 (Note 7)
Reset o~ RES | 19 CN6 )
Proportion control - PC | 17 3 | mo1 Analog monitor 1
External torque limit TL 18 1 LG ——m E DC 10V
selection ) T DC+10V
(Note 5) gt?gﬁgrgnrc?ta“on S LSP | 43 2 MO2 Analog monitor 2
Reverse rotation (Note 4, 14) 24 V DC LSN 44
stroke end | oicoml 21 2 morless
Upper limit setting I
Analog & it “‘ “‘ P15R| 1
nalog torque limi < ! !
+10 V/maximum torque LI i i TLA | 27
=== ,‘& LG 28
5 | SD | Plate
Personal m or less
(Note 9) computer
MR Configurator2 (Note 10)
USB cable CN5

(Note

|:| (option) |:
(Packed with the servo amplifier)C

12)

Short-circuit connector

CN8

3-

I

10

(Note

1)



3. SIGNALS AND WIRING

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

Servo amplifier

(Note 7) (Note 4)
CN1 24V DC
46 |pocom :}
10 m or less 47 |DOCOMI™" \Note 2) o
(Note 13) (Note 7)| 48 | ALM : RA1 Malfunction
Main circuit power supply CN1 [ — ¢ (Note 6)
S S 23 | ZSP RA Zero speed
(Note 3, 5) Forced stop 2 ™ EM2 | 42 5 I detectign
Servo-on SON | 15 25 | TLC [ RA Limiting torque
Reset - RES | 19 T Bt
Speed selection 1 = SP1 | 41 24 | SA ™ ! Speed reached
Speed selection 2 SP2 | 16 249 | RD l E Ready
Forward rotation start ST1 17
Reverse rotation start ST2 18 10 mor less
Forward rotation T~ LSP 43 | —m—mF— ________
(Note 5)  strokeend S SN | 42 8 Lz i Encoder Z-phase pulse
Reverse rotation 9 | LZR (differential line driver)
stroke end II picom| 20 r r
(Note 4) oicoml 21 4 LA = > Encoder A-phase pulse
24V DC 5 |LAR |~ : (differential line driver)
Upper limit setti o 6 | LB : . y
pper limit setting = - P15R| 1 :3:":::: Edr)f(;odert.Blgl).hasg pulse
(Note 11) Analog speed command [, L ‘ L Ve 2 7 LBR ™ x (differential line driver)
+10 V/rated speed I | ( LG 28 ————— > Control common
Upper limit setting - 34 LG
(Note 8) Analog torque limit B \ | \ | TLA | 27 33 | OP Encoder Z-phase pulse
+10 V/maximum torque ! ;! r Plate | SD (open collector)
-=—-%__ | SD |Plate
peo el . zmaes
MR Configurator2 (Note 10) (Note 7)
USB cable CN5 CN6 .
(option) 3 | Mol ———» Analog monitor 1
T 161l , 3 DCxioVv
@ DC+t10V
2 MO2 Analog monitor 2
(Note 12) CN8 2 morless
Short-circuit connector Note 1
(Packed with the servo amplifier) @ f)__l( ote 1)

3- 11



3. SIGNALS AND WIRING

Note 1.

1.
12.
13.

14.

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

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

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

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

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

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

stroke end). (Normally closed contact)

. ALM (Malfunction) turns on in normal alarm-free condition. (Normally closed contact)
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD03] to [Pr. PD22]. (Refer to section 3.6.1

(5).)

. Use SW1DNC-MRC2-J. (Refer to section 11.7.) RS-422 communication function will be available in the future.
. Personal computers 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 Servo amplifier
recommended cable: interface cable
DSV-CABV CN3
(Diatrend)

H—P]

To RS-232C connector

Use an external power supply when inputting a negative voltage.

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

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

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

3-12



3. SIGNALS AND WIRING

(2) Source /O interface

POINT
@For notes, refer to (1) in thi

s section.

Servo amplifier

(Note 7) (Note 4, 14)
CN1 24V DC
46 |pocom J I:
10 mor less 47 |pocom (Note 2) a i
Note 13 (Note 7)| 48 | ALM $ Malfunction
;VI:i;ecirc)uit power supply CN1 - (Note 6)
23 | ZSP RA: Zero speed
(Note 3, 5) Forced stop 2 /—\'1; EM2 | 42 = < detectign
Servo-on SON | 15 25 | TLC Limiting torque
Reset _— RES | 19 [T i<
Speed selection 1 = SP1 | 41 24 | SA ™ ! Speed reached
Speed selection 2 SP2 | 16 49 RD [ B Ready
Forward rotation start ST1 17
Reverse rotation start ST2 18 10 mor less
Forward rotation ~— LSP 43 | —m—m™Fb—
(Note 5)  strokeend H— SN | 44 8 Lz j:ljl’: Encoder Z-phase pulse
Reverse rotation I ol 20 9 [LzrR M > (differential line driver)
ik | |
(Note 4, 14) oicoml 21 4 LA - ‘ > Encoder A-phase pulse
24V DC 5 LAR : (differential line driver)
Upper limit setting e P15R| 1 6 LB :Ej:i: Encoder B-phase pulse
(Note 11) Analog speed command [ 1, ¥ ‘ { ve | 2 7_|LBR = : ‘ > (differential line driver)
+10 V/rated speed N | l:_ G 28 —— — Control common
Upper limit setting I 34 LG
(Note 8) Analog torque limit J N | TLA | 27 33 | OP Encoder Z-phase pulse
+10 V/maximum torque - ! T Plate | SD (open collector)
-=-%__ | SD |Plate
(Note 9) Personal L 2morless N 2 mor less
) computer
MR Configurator2 ,,, (Note 10) (Note 7)
USB cable CN5 CN6 )
(option) 3 MO1 — Analog monitor 1
@ + H] 1 | Lo ,_y DC£10V
DC+10V
= 2 MO2 ’ Analog monitor 2
. CN8
(Note 12) 2 morless
Short-circuit connector C (Note 1)

(Packed with the servo amplifier)

3-

ey
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3. SIGNALS AND WIRING

3.2.3 Torque control mode

POINT

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

(1) For sink I/O interface

Servo amplifier

(Note 6) (Note 4)
CN1 24V DC
46 |pocom 1
47 |pocom
10 m or less (Note 2) .,
(Note 11) (Note 6)| 48 | ALM 1 Malfunction
Main circuit power supply | CN1 [ — ¢ (Note 5)
(Note 3) Forced stop 2 I~ TEm2| 42 23 | zsp ] 48ro speed
1 =l
Servo-on SON | 15 25 | vLC ! " Limiting speed
Reset o RES | 19 P>r—e
Speed selection 1 = SP1 | 41 49 | RD Ready
Speed selection 2 SP2 | 16 10 m or less
Forward rotation selection RS1 18
Reverse rotation selection RS2 | 17 8 LZ jilj:: Encoder Z-phase pulse
:I picom| 20 9 |[LzR H ‘ (differential line driver)
| |
g}c{}eD“(): DICOM| 21 4 LA ™ Encoder A-phase pulse
y | 5 | LAR — 1> (differential line driver)
er limit settin . ‘ ‘
Analog t PP g g = ~ L P15R| 1 6 LB :Ij:i Encoder B-phase pulse
nalog torque command [, - — ! ', (differential line driver,
+8 V/maximum torque o B Ig 2; 7 LBR M | I é ol )
o LG | 28 | | | = ontrol common
U limit setti o
(Note 9) Anal pp:rl_mjtl s L L { VLA | 2 e
ote nalog speed limi < .
0 to £10 V/rated speed L L r 33 opP (Eonc;ondggnzegtr;e:)se pulse
=====%_ | SD |Plate| [Plate| SD P
2 morless 2 mor less
mgtg 7)f, o2 Egr;sgStaelr
onfigurator - (Note 8) (Note 6)
USB cable CN5 CN6
(option) 3 | MO1 > Analog monitor 1
@ + H] 1 LG DC+10V
o DC+10V
= 2 MO2 ’ Analog monitor 2

(Note 10)
Short-circuit connector
(Packed with the servo amplifier)

C

CN8

l

3-

14

L °7]

2 morless

(Note 1)



3. SIGNALS AND WIRING

Note 1.

© N O O

10.
1.

12

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

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

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

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

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

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

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

. Use SW1DNC-MRC2-J. (Refer to section 11.7.) RS-422 communication function will be available in the future.

. Personal computers 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 Servo amplifier
recommended cable: interface cable
— DSV-CABV
(Diatrend) CN3

To RS-232C connector

. Use an external power supply when inputting a negative voltage.

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

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

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

3-15



3. SIGNALS AND WIRING

(2) For source /O interface

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

Servo amplifier

(Note 6) (Note 4, 12)
CN1 24V DC
46 |DOCOM|—¢ II
’ 10 m or less | 47 _|pocom (Note2) ., o
(Note 11) (Note 6)| 48 | ALM  Malfunction
Main circuit power supply [ CN1 <}—¢ (Note 5)
(Note 3) Forced stop 2 ™ EM2 | 42 23 | Z8P ggtrgc?igﬁed
Servo-on SON| 15 25 | vic 4 o Limiting speed
Reset o RES | 19 l—la—,_l ]
Speed selection 1 = SP1 | 41 49 | RD [ Ready
Speed selection 2 SP2 | 16 10 m or less
Forward rotation selection RS1 18
Reverse rotation selection RS2 | 17 8 Lz jjj: Encoder Z-phase pulse
_| |_: picoml 20 9 LZR M ‘ (differential line driver)
|
(Note 4, 12) DICOM| 21 4 LA — T Encoder A-phase pulse
24V DC 5 | LAR — |, (differential line driver)
- . ! ‘

Upper limit setting : - “‘ L P15R| 1 6 LB j:,l:t: Encoder B-phase pulse
fgé\l/l?g torque command [ TC | 27 7 | LBR | L» (differential line driver)
+8 V/maximum torque i L ( =28 N 'l Control

——t— o~ LG | 28 | | | > re————— ontrol common
U limit setti _
pper .|rrtu setting = 2 L NP 2 | 1G
(Note 9) Analog speed limit -« 33 | OP —+ Encoder Z-phase pulse
0 to 10 V/rated speed P T (open collector)
=== | SD |Plate| [Plate| SD P
P | 2 morless 2morless
(Note 7). computer
MR Configurator2 (Note 8) (Note 6)
USB cable CN5 CN6
(option) > Analog monitor 1
3 MO1 DC+10V
1 LG
DC+10V
2 MO2 ’ Analog monitor 2
CN8
(Note 10) 2 mor less
Short-circuit connector C:|
(Packed with the servo amplifier) o (Note 1)

3- 16



3. SIGNALS AND WIRING

3.3 Explanation of power supply system

3.3.1 Signal explanations

POINT

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

Symbol Connec.tlon. target Description
(application)
Supply the following power to L1, L2, and L3. For 1-phase 200 V AC to 240 V AC,
connect the power supply to L1 and L3. Leave L2 open.
Servo amplifier | MR-J4-10A(-RJ) to | MR-J4-100A(-RJ) to
L1Lo/L3 Main circuit power Power MR-J4-70A(-RJ) MR-J4-22KA(-RJ)
supply 3-phase 200 V AC to 240 V AC, L1/L2/L3
50 Hz/60 Hz
1-phase 200 V AC to 240 V AC, L1/L3
50 Hz/60 Hz
When not using the power factor improving DC reactor, connect P3 and P4(factory-
Power factor wired).
P3/P4 improving When using the power factor improving DC reactor, disconnect P3 and P4, and
DC reactor connect the power factor improving DC reactor to P3 and P4.
Refer to section 11.11 for details.
1) MR-J4-500A(-RJ) or less
When using a servo amplifier built-in regenerative resistor, connect P+ and D
(factory-wired).
When using a regenerative option, disconnect P+ and D, and connect the
regenerative option to P+ and C.
Regenerative 2) MR-J4-700A(-RJ) to MR-J4-22KA(-RJ)
P+/C/D option MR-J4-700A(-RJ) to MR-J4-22KA(-RJ) do not have D.
When using a servo amplifier built-in regenerative resistor, connect P+ and C
(factory-wired).
When using a regenerative option, disconnect wires of P+ and C for the built-in
regenerative resistor. And then connect wires of the regenerative option to P+
and C.
Refer to section 11.2 to 11.5 for details.
Supply the following power to L11 and L21.
L11/L21 Control circuit Servo amplifier |\ 12 14-10A(RJ) to MR-J4-22KA(-RJ)
power supply Power
1-phase 200 V AC to 240 V AC L11/L21
Servo motor Connect the servo amplifier power output (U, V, and W) to the servo motor power
U/NIW input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
power output AU .
Otherwise, it may cause a malfunction.
Power This terminal is used for a power regenerative converter, power regenerative
regenerative common converter and brake unit.
converter Refer to section 11.3 to 11.5 for details.
N- Power
regenerative
common converter
Brake unit
@ Protective earth | Connect it to the grounding terminal of the servo motor and to the protective earth
(PE) (PE) of the cabinet for grounding.

3- 17




3. SIGNALS AND WIRING

3.3.2 Power-on sequence

POINT

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

(1) Power-on procedure

1)

2)

3)

4)

Always use a magnetic contactor for the main circuit power supply wiring (3-phase: L1, L2, and
L3, 1-phase: L1 and L3) as shown in above section 3.1. Configure up an external sequence to
switch off the magnetic contactor as soon as an alarm occurs.

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

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

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

(2) Timing chart

SON (Servo-on) accepted
(Note)
(2.5st03.55)
[ — ]

Main circuit ON \
ower suppl
Control circuit P PPy OFF —T | l—
|

|
Base circuit S N D SN I A
ase Circuli OFF

ON o o —
SON (Servo-on) OFF ! ! 95 ms: { ! !
| | | —p | | |
RES (Reset) SEF 3 3 1 3 3 3 3
oN i 5ms! ' 10ms 5ms! '10ms 5ms! '10 ms
RD (Ready) OFE |
ALM No alarm (ON) i i_
|

(Malfunction) Alarm (OFF) 125s5t03.5s

Note. The time will be longer during the magnetic pole detection of a linear servo motor and direct drive motor.
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3.3.3 Wiring CNP1, CNP2, and CNP3

POINT

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

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

(1) Connector

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

Table 3.1 Connector and applicable wire

1
=
= o
(= CNP1 DD
0
=
(= CNP2
e e————7p
= CNP3 *I:I
()

Servo amplifier

Connector Receptacle assembly Applicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGDK-H7.5
CNP2 05JFAT-SAXGDK-H5.0 AWG18 to 14 3.9 mm or shorter 9 J-FAT-OT JST
CNP3 03JFAT-SAXGDK-H7.5

(b) MR-J4-200A(-RJ)/MR-J4-350A(-RJ)

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

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

. - 1N N
= —
= a] I 0
( E “Tonp O - Lone O
O O
0 0
=
(= E CNP2 :| |:| E_ CNP3 ﬂ |:|
= < —
]
| ]
CNP3 ﬂ () CNP2 -
- = H
EES ER-
= -
Table 3.2 Connector and applicable wire
Applicable wi i
Connector Receptacle assembly pplicable wire Stripped Open tool Manufa
Size Insulator OD length [mm] cturer
CNP1 06JFAT-SAXGFK-XL
AWG16 to 10 4.7 mm or shorter 11.5
CNP3 03JFAT-SAXGFK-XL J-FAT-OT-EXL JST
CNP2 05JFAT-SAXGDK-H5.0 AWG18 to 14 3.9 mm or shorter 9

3-19
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(2) Cable connection procedure
(a) Fabrication on cable insulator
Refer to table 3.1 and 3.2 for stripped length of cable insulator. The appropriate stripped length of

cables depends on their type, etc. Set the length considering their status.

Insulator Core

Stripped length

Twist strands lightly and straighten them as follows.

Loose and bent strands Twist and straighten
the strands.

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

e . Ferrule model (Phoenix Contact) Crimp terminal
Servo amplifier Wire size }
For one For two (Phoenix Contact)

MR-J4-10A(-RJ) AWG16 Al1.5-10BK AI-TWIN2x1.5-10BK

to
MR-J4-100A(-RJ) AWG14 Al2.5-10BU CRIMPEOXZAS
MR-J4-200A(-RJ) AWG16 Al1.5-10BK Al-TWIN2x1.5-10BK i

to AWG14 Al2.5-10BU Al-TWIN2x2.5-10BU
MR-J4-350A(-RJ) AWG12 Al4-10GY

(b) Inserting wire
Insert the open tool as follows and push down it to open the spring. While the open tool is pushed
down, insert the stripped wire into the wire insertion hole. Check the insertion depth so that the wire
insulator does not get caught by the spring.
Release the open tool to fix the wire. Pull the wire lightly to confirm that the wire is surely connected.
The following shows a connection example of the CNP3 connector for 2 kW and 3.5 kW.
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3.4 Connectors and pin assignment

POINT

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

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

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

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

CN5 (USB connector) cN6
refer to section 11.7.

¥V OPEN
_LE.
oo
M@o F]
@O CN3 (RS-422 connector)
CNB o [l: refer to chapter 14. CN1
[m]
For the STO /O signal connector, \
refer to section 11.13. \ ‘@E E
L_| 1 26
_ 2 27
I: 3 28
(Note 2) CN2 T 4 29
. L 5 30
[ 6 | I = 6 31
[ 8 |\
[ 7 32
[ 1] [ 9] 8 33
LA 9 34
IMR] S 10 35
The 3M make connector is shown. 11 36
12 37
13 38
(Note 1, 2) CN2L / 14 39
(For using serial encoder) <
N 15 40
S o
[ 4] IERIDN (Battery connector)
IMRR refer to section 11.8. 18 17 43 42
R
The frames of the CN1 connectors
AN / are connected to the protective earth 19 44
7 terminal in the servo amplifier. 20 45
(Note 1) CN2L 21 46
(for using A/B/Z-phase pulse encoder) 22 47
< 23 48
(6] . o4 49
[ 8 ]
25 50
=
R

Note 1. The MR-J4-_A-RJ servo amplifiers have CN2L connectors. This CN2L is a connector of 3M.
When using any other connector, refer to each servo motor instruction manual.
2. An external encoder cannot be connected to the CN2 connector of the MR-J4-_A-RJ servo amplifiers. When
configuring the linear servo system or fully closed loop system with the MR-J4-_A-RJ servo amplifier, connect an
external encoder to the CN2L connector.
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The device assignment of the CN1 connector pins changes depending on the control mode. For the pins
which are given parameters in the related parameter column, their devices will be changed using those

parameters.
Pin No. (Note 1) (Note 2) I/0 signals in control modes Related parameter
110 P P/S S S/IT T T/IP
1 P15R P15R P15R P15R P15R P15R
2 -\VC VvC 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 (e} LBR LBR LBR LBR LBR LBR
8 (e} Lz Lz Lz Lz Lz Lz
9 O LZR LZR LZR LZR LZR LZR
10 I PP PP/- -IPP
11 I PG PG/- -/IPG
12 OPC OPC/- -/OPC
13
14
15 I SON SON SON SON SON SON Pr. PD0O3/Pr. PD04
16 I -ISP2 SP2 SP2/SP2 SP2 SP2/- Pr. PD0O5/Pr. PD06
17 I PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC Pr. PD0O7/Pr. PD08
18 I TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL Pr. PD09/Pr. PD10
19 I RES RES RES RES RES RES Pr. PD11/Pr. PD12
20 DICOM | DICOM | DICOM | DICOM | DICOM | DICOM
21 DICOM | DICOM | DICOM | DICOM | DICOM | DICOM
22 O INP INP/SA SA SA/- -/INP Pr. PD23
23 (e} ZSP ZSP ZSP ZSP ZSP ZSP Pr. PD24
24 (e} INP INP/SA SA SA/- -/INP Pr. PD25
25 (e} TLC TLC TLC TLC/VLC| VLC |VLC/TLC Pr. PD26
26
Note 3 Note 3 Note 3

27 TLA ( TLA A TLA ) (TLA/TC) TC TC/TLA
28 LG LG LG LG LG LG
29
30 LG LG LG LG LG LG
31
32
33 (e} OP OP OP OP OP OP
34 LG LG LG LG LG LG
35 I NP NP/- -INP
36 I NG NG/- -ING
37
38
39
40
41 I CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR Pr. PD13/Pr. PD14
42 I EM2 EM2 EM2 EM2 EM2 EM2
43 I LSP LSP LSP LSP/- -/LSP Pr. PD17/Pr. PD18
44 | LSN LSN LSN LSN/- -/LSN Pr. PD19/Pr. PD20
45 I LOP LOP LOP LOP LOP LOP Pr. PD21/Pr. PD22
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Pin No. (Note 1) (Note 2) I/0 signals in control modes Related parameter
110 P P/S S SIT T T/IP
46 DOCOM | DOCOM | DOCOM | DOCOM | DOCOM | DOCOM
47 DOCOM | DOCOM | DOCOM | DOCOM | DOCOM | DOCOM
48 O ALM ALM ALM ALM ALM ALM
49 (e} RD RD RD RD RD RD Pr. PD28
50

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control change

mode, S/T: Speed/torque control change mode, T/P: Torque/position control change mode

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

For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.9.2. In the control mode
field of the table

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

O: devices used with initial setting status, A: devices used by setting [Pr. PA04] and [Pr. PD03] to [Pr.
PD28]

The pin numbers in the connector pin No. column are those in the initial status.

(1) /O device
(a) Input device

Control

Vo mode

Connector

Device Symbol Function and application

pin No. division

P|S|T

EM2 CN1-42 | Turn off EM2 (open between commons) to decelerate the servo motortoa| DI-1 |O| O[O
stop with commands.

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

The following shows the setting of [Pr. PA04].

Forced stop 2

[Pr. PAO4]
setting

Deceleration method
EM2 or EM1 is off Alarm occurred

EM2/EM1

0 EM1

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

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

MBR (Electromagnetic
brake interlock) turns

MBR (Electromagnetic
brake interlock) turns

2 EM2 off after the forced

stop deceleration.

off after the forced
stop deceleration.

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

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

Turn EM1 off (open between commons) to bring the motor to a forced stop
state. The base circuit is shut off, the dynamic brake is operated and
decelerate the servo motor to a stop.

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

that state.

Forced stop 1 (CN1-42) D1 [AlA| A

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

Turn it off to shut off the base circuit and coast the servo motor.
Set"__ _4"in [Pr. PDO01] to switch this signal on (keep terminals

connected) automatically in the servo amplifier.

Servo-on D1 |O|O|0O

Turn on RES for more than 50 ms to reset the alarm.

Some alarms cannot be deactivated by RES (Reset). Refer to section 8.1.
Turning RES on in an alarm-free status shuts off the base circuit. The base
circuit is not shut off when" _ _ 1 _ "is setin [Pr. PD30].

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

Reset RES | CN1-19 D1 10|0O|0O
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Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control
mode

PIS|T

Forward rotation
stroke end

LSP

CN1-43

To start operation, turn on LSP and LSN. Turn it off to bring the motor to a
sudden stop and make it servo-locked.
Setting [Pr. PD30] to " _ _ _ 1" will enable a slow stop.

Reverse rotation
stroke end

LSN

CN1-44

(Note) Input device

Operation

LSP LSN

CcCcw
direction

cw
direction

O

(©)

©)

1
0
1

O

0
Note. 0: Off
1: On
Set [Pr. PD01] as indicated below to switch on the signals (keep terminals
connected) automatically in the servo amplifier.

o|lo|=[-

Status

[Pr. PDO1]
LSP

Automatic
on

LSN

Automatic
on
Automatic
on

Automatic
on

When LSP or LSN turns off, [AL. 99 Stroke limit warning] occurs, and WNG
(Warning) turns on. When using WNG, enable it by the setting of [Pr.
PD23] to [Pr. PD28].

In the torque control mode, this device cannot be used during normal
operation. It can be used during the magnetic pole detection in the linear
servo motor control mode and the DD motor control mode. Also, when the
magnetic pole detection in the torque control mode is completed, this
signal will be disabled.

DI-1

O[O|a

External torque
limit selection

TL

CN1-18

Turning off TL will enable [Pr. PA11 Forward torque limit] and [Pr. PA12
Reverse torque limit], and turning on it will enable TLA (Analog torque
limit). For details, refer to section 3.6.1 (5).

DI-1

Internal torque
limit selection

TL1

To select [Pr. PC35 Internal torque limit 2], enable TL1 with [Pr. PD03] to
[Pr. PD22]. For details, refer to section 3.6.1 (5).

DI-1

Forward rotation
start

ST1

CN1-17

Reverse rotation
start

ST2

CN1-18

This is used to start the servo motor.
The following shows the directions.

(Note) Input device

Servo motor starting direction
ST2 ST1

Stop (servo-lock)
CCw
CW

Stop (servo-lock)

el K=l K=}

alol-alo

1
Note. 0: 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 [Pr. PC02] setting and
servo-locked.
When " _ _ _1"is setin [Pr. PC23], the servo motor is not servo-locked
after deceleration to a stop.

DI-1
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2. For the torque control mode
This is used to select the limit speed for operation.

(Note) Input device Speed limit
SP3 SP2 SP1

0 0 0 VLA (Analog speed limit)

0 0 1 Pr. PCO5 Internal speed limit 1

0 1 0 Pr. PCO06 Internal speed limit 2

0 1 1 Pr. PCO7 Internal speed limit 3

1 0 0 Pr. PCO08 Internal speed limit 4

1 0 1 Pr. PCO09 Internal speed limit 5

1 1 0 Pr. PC10 Internal speed limit 6

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

1: On

c ) Control
Device Symbol O_nnec or Function and application Vo mode
pin No. division
PIS|T
Forward rotation RS1 CN1-18 | This is used to select a servo motor torque generation directions. DI-1 (@)
selection The following shows the torque generation directions.
(Note) Input device Torque generation direction
RS2 RS1
0 0 Torque is not generated.
Reverse rotation RS2 CN1-17 Forward rotation in power
selection 0 1 running mode/reverse rotation
in regenerative mode
Reverse rotation in power
1 0 running mode/forward rotation
in regenerative mode
1 1 Torque is not generated.
Note. 0: Off
1: On
Speed selection SP1 CN1-41 | 1. For speed control mode DI-1 O|lo
1 This is used to select the command speed for operation.
Speed selection SP2 CN1-16 . DI-1 Ol0o
5 (Note) Input device Speed command
SP3 SP2 SP1
§peed selection SP3 0 0 0 VC (Analog speed command) DI-1 AlA
Pr. PCO5 Internal speed
0 0 1
command 1
Pr. PCO6 Internal speed
0 1 0
command 2
Pr. PCO7 Internal speed
0 1 1
command 3
Pr. PCO08 Internal speed
1 0 0
command 4
Pr. PCO09 Internal speed
1 0 1
command 5
Pr. PC10 Internal speed
1 1 0
command 6
Pr. PC11 Internal speed
1 1 1
command 7
Note. 0: Off
1: On
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Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control

mode

P

S

T

Proportion control

PC

CN1-17

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

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

When the shaft is to be locked for a long time, switch on the PC
(Proportion control) and TL (External torque limit selection) at the same
time to make the torque less than the rated by TLA (Analog torque limit).

DI-1

(@)

A

Clear

CR

CN1-41

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

The delay amount set in [Pr. PB03 Position command
acceleration/deceleration time constant] is also cleared. When" _ __1"is
set to [Pr. PD32], the pulses are always cleared while CR is on.

DI-1

Electronic gear
selection 1

CM1

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

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

Electronic gear numerator

Electronic gear
selection 2

CM2

0 1 Pr. PC32

1 0 Pr. PC33

1 1 Pr. PC34
Note. 0: Off

1: On

DI-1

DI-1

Gain switching

CDP

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

DI-1
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c ) Control
Device Symbol O_nnec or Function and application Vo mode
pin No. division
P[s]|T
Control switching [ LOP CN1-45 | «Position/speed control change mode» DI-1 | Refer to
This is used to select the control mode in the position/speed control Function
switching mode. and
application
(Note) Control
LOP mode
0 Position
1 Speed
Note. 0: Off
1: On
«Speed/torque control change mode»
This is used to select the control mode in the speed/torque control
switching mode.
(Note) Control
LOP mode
0 Speed
1 Torque
Note. 0: Off
1: On
«Torque/position control change mode»
This is used to select the control mode in the torque/position control
switching mode.
(Note) Control
LOP mode
0 Torque
1 Position
Note. 0: Off
1: On
Second STAB2 The device allows selection of the acceleration/deceleration time constant | DI-1 Al A
acceleration/dec at servo motor rotation in the speed control mode or torque control mode.
eleration The s-pattern acceleration/deceleration time constant is always uniform.
selection
(Note) Acceleration/deceleration time
STAB2 constant
0 Pr. PCO1 Acceleration time
constant
Pr. PC02 Deceleration time
constant
1 Pr. PC30 Acceleration time
constant 2
Pr. PC31 Deceleration time
constant 2
Note. 0: Off
1: On
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Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control

mode

P

S

T

ABS transfer
mode

ABSM

CN1-17

This is an ABS transfer mode request device.
When"_ _ _ 1"is setin [Pr. PAO3] and absolute position detection system
by DIO is selected, CN1-17 pin will become ABSM. (Refer to chapter 12.)

DI-1

ABS request

ABSR

CN1-18

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

DI-1

Fully closed loop
selection

CLD

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

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

DI-1

Motor-side/load-
side position
deviation counter
clear

MECR

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

to zero.

- It operates during the fully closed loop control.

- It does not affect the position control droop pulses.

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

- Turning on this device while the fully closed loop control error detection
function is disabled in [Pr. PE03] does not affect the operation.

DI-1

(b) Output

device

Device

Symbol

Connector
pin No.

Function and application

/10
division

Control

mode

=)

S

T

Malfunction

ALM

CN1-48

When an alarm occurs, ALM will turn off.

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

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

DO-1

(@)

(@)

O

Dynamic
brake interlock

DB

When using the signal, enable it by setting [Pr. PD23] to [Pr. PD26] and
[Pr. PD28]. 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 7 kW or less, it is not necessary to use this
device.

DO-1

Ready

RD

CN1-49

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

DO-1

In-position

INP

Speed reached

SA

CN1-22
CN1-24

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

INP turns on when servo-on turns on.

DO-1

When the servo motor speed reaches the following range, SA will turn on.
Set speed + ((Set speed x 0.05) + 20) r/min

When the preset speed is 20 r/min or less, SA always turns on.

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

DO-1

Limiting speed

VLC

Limiting torque

TLC

CN1-25

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

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

DO-1

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

DO-1
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Device

Symbol

Connector
pin No.

Function and application

1/0
division

Control

mode

P

S

T

Zero speed
detection

ZSP

CN1-23

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

OFF level
Forward | 7 r/min

rotation
direction | ON level
50 r/min

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

Servo motor
speed

0 r/min

[Pr. PC17]

ON level
Reverse /
rotation -50 r/min

direction | OFF level
-70 r/min

ZSP ON
(Zerospeed  OFF
detection)

20 r/min
(Hysteresis width)

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

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

The range from the point when the servo motor speed has reached on
level, and ZSP turns on, to the point when it is accelerated again and has
reached off level is called hysteresis width.

Hysteresis width is 20 r/min for this servo amplifier.

DO-1

(@)

(©)

(@)

Electromagnetic
brake interlock

MBR

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

DO-1

Warning

WNG

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

DO-1

Battery warning

BWNG

BWNG turns on when [AL. 92 Battery cable disconnection warning] or [AL.
9F Battery warning] has occurred. When the battery warning is not
occurring, turning on the power will turn off BWNG after 2.5 s to 3.5 s.

DO-1

Alarm code

ACDO

(CN1-24)

ACD1

(CN1-23)

ACD2

(CN1-22)

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

This signal is outputted when an alarm occurs.

When an alarm is not occurring, respective ordinary signals are outputted.
For details of the alarm codes, refer to chapter 8.

When "Enabled (absolute position detection system by DIO) (___ 1)"is
selected in [Pr. PAO3] and when MBR, DB, or ALM is assigned to CN1-22
pin, CN1-23 pin, or CN1-24 pin, selecting alarm code output will generate
[AL. Parameter error].

DI-1

Variable gain
selection

CDPS

CDPS turns on during gain switching.

DO-1

Absolute position
undetermined

ABSV

ABSV turns on when the absolute position is undetermined.

DO-1

ABS
transmission
data bit 0

ABSBO

(CN1-22)

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

DO-1

ABS
transmission
data bit 1

ABSB1

(CN1-23)

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

DO-1

ABS
transmission
data ready

ABST

(CN1-25)

This is used to output ABS transmission data ready. When "Enabled
(absolute position detection system by DIO) (_ _ _ 1)"is selected in [Pr.
PAO03], CN1-25 pin will become ABST only during ABS transfer mode.
(Refer to chapter 12.)

DO-1
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Control
Device Symbol Co_nneCtor Function and application Vo mode
pin No. division
PIS|T
During tough MTTR MTTR turns on when the instantaneous power failure tough drive operates | DO-1 Al A
drive while the tough drive function selection is enabled with [Pr. PA20].
During fully CLDS CLDS turns on during fully closed loop control. DO-1| A
closed loop
control
(2) Input signal
Control
Device Symbol Co,nnedor Function and application _'{O_ mode
pin No. division
PIS|T
Analog torque TLA CN1-27 | To use the signal in the speed control mode, enable TL (External torque Analog| O | A
limit limit selection) with [Pr. PD23] to [Pr. PD28]. input
When TLA is enabled, torque is limited in the full servo motor output torque
range. Apply 0 V to +10 V DC between TLA and LG. Connect the positive
terminal of the power supply to TLA. The maximum torque is generated at
+10 V. (Refer to section 3.6.1 (5).)
If a value equal to or larger than the maximum torque is inputted to TLA,
the value is clamped at the maximum torque.
Resolution: 10 bits
Analog torque TC This is used to control torque in the full servo motor output torque range. Analog @)
command Apply 0 V to +8 V DC between TC and LG. The maximum torque is input
generated at +8 V. (Refer to section 3.6.3 (1).) The speed at +8 V can be
changed with [Pr. PC13].
If a value equal to or larger than the maximum torque is inputted to TC, the
value is clamped at the maximum torque.
Analog speed VvC CN1-2 | Apply 0V to £10 V DC between VC and LG. Speed set in [Pr. PC12] is Analog @)
command provided at £10 V. (Refer to section 3.6.2 (1).) input
If a value equal to or larger than the permissible speed is inputted to VC,
the value is clamped at the permissible speed.
Resolution: 14 bits or equivalent
Analog speed VLA Apply 0 V to £10 V DC between VLA and LG. Speed set in [Pr. PC12] is Analog @)
limit provided at £10 V. (Refer to section 3.6.3 (3).) input
If a value equal to or larger than the permissible speed is inputted to VLA,
the value is clamped at the permissible speed.
Forward rotation PP CN1-10 | This is used to enter a command pulse train. DI-2 |O
pulse train NP CN1-35 | - For open-collector type (max. input frequency: 200 kpps)
Reverse rotation PG CN1-11 Input the forward rotation pulse train between PP and DOCOM.
pulse train NG CN1-36 Input the reverse rotation pulse train between NP and DOCOM.
- For differential receiver type (max. input frequency: 4 Mpps)
Input the forward rotation pulse train between PG and PP.
Input the reverse rotation pulse train between NG and NP.
The command input pulse train form, pulse train logic, and command input
pulse train filter are changed in [Pr. PA13].
When the command pulse train is between 1 Mpps and 4 Mpps, set [Pr.
PA13]to" 0 _ _".
(3) Output signal
Control
Device Symbol Co,nnedor Function and application _'{O_ mode
pin No. division
PIS|T
Encoder A- LA CN1-4 | The encoder output pulses set in [Pr. PA15] are outputted in the differential [ DO-2 | O | O | O
phase pulse LAR CN1-5 | line driver type.
(differential line In CCW rotation of the servo motor, the encoder B-phase pulse lags the
driver) encoder A-phase pulse by a phase angle of /2.
Encoder B- LB CN1-6 | The relation between rotation direction and phase difference of the A-
phase pulse LBR CN1-7 | phase and B-phase pulses can be changed with [Pr. PC19].

(differential line
driver)
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. Connector . L 110 Control
Device Symbol ) Function and application mode
pin No. division
PIS|T
Encoder Z- LZ CN1-8 | The encoder zero-point signal is outputted in the differential line driver DO-2|10|0|0O
phase pulse LZR CN1-9 |type. One pulse is outputted per servo motor revolution. This turns on
(differential line when the zero-point position is reached. (negative logic)
driver) The minimum pulse width is about 400 ps. For home position return using
this pulse, set the creep speed to 100 r/min. or less.
Encoder Z- OoP CN1-33 | The encoder zero-point signal is outputted in the open-collector type. DO-2({o0|(0O|0O
phase pulse
(open-collector)
Analog monitor 1 | MO1 CN6-3 | This is used to output the data set in [Pr. PC14] to between MO1 and LG in |Analog| O | O | O
terms of voltage. output
Resolution: 10 bits or equivalent
Analog monitor 2 | MO2 CNG6-2 | This signal outputs the data set in [Pr. PC15] to between MO2 and LG in Analog| O[O | O
terms of voltage. output
Resolution: 10 bits or equivalent
(4) Communication
. Connector . L 110 Control
Device Symbol ) Function and application mode
pin No. division
PIS|T
RS-422 I/F SDP CN3-5 | These are terminals for RS-422 communication. ololo
SDN CN3-+4
RDP CN3-3
RDN CN3-6
(5) Power supply
. Connector . L 110 Control
Device Symbol . Function and application o mode
pin No. division
PIS|T
Digital I/F DICOM | CN1-20 |Input24 V DC (24 V DC + 10% 500 mA) to I/O interface. The power supply lelielNe)
power supply CN1-21 | capacity changes depending on the number of I/O interface points to be
input used.
For sink interface, connect + of 24 V DC external power supply.
For source interface, connect - of 24 V DC external power supply.
Open-collector OPC | CN1-12 [ When inputting a pulse train in the open-collector type, supply this terminal @)
power input with the positive (+) power of 24 V DC.
Digital I/F DOCOM| CN1-46 [ Common terminal of input signal such as EM2 of the servo amplifier. This ololo
common CN1-47 | is separated from LG.
For sink interface, connect - of 24 V DC external power supply.
For source interface, connect + of 24 V DC external power supply.
15V DC power P15R CN1-1 | This outputs 15 V DC to between P15R and LG. This is available as power O|l0|0
supply for TC, TLA, VC, or VLA. Permissible current: 30 mA
Control common LG CN1-3 | This is a common terminal for TLA, TC, VC, VLA, FPA, FPB, OP ,MO1, ololo
CN1-28 | MO2, and P15R. Pins are connected internally.
CN1-30
CN1-34
CN3-1
CN3-7
CNG6-1
Shield SD Plate | Connect the external conductive portion of the shielded cable. lelielNe)
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3.6 Detailed explanation of signals

3.6.1 Position control mode

POINT
@ Adjust the logic of a positioning module and command pulse as follows.
- Q series/L series positioning module

Command pulse logic setting

Signal type Q series/L series positioning MR-J4-_A(-RJ) servo

module Pr. 23 settin amplifier

' 9 [Pr. PA13] setting

Open-collector type Posmye I°9'_C Posmye |09'F: C_0)
Negative logic Negative logic (_ _1_)
Differential line driver type POS'“YG IOQ"C (Note) Neg?’Fwe |°9_'C C_1))
Negative logic (Note) Positive logic (__0_)

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

- F series positioning module

Command pulse logic setting
MR-J4-_A(-RJ) servo
amplifier
[Pr. PA13] setting

Signal type F series positioning module
(fixed)

Open-collector

Differential line driver Negative logic Negative logic (__1_)

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

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

Servo amplifier

24VDC |opc

DOCOM

; Approx.
L _ PP 1.2kQ

Approx.
1.2kQ

"2 D@

Note. Pulse train input interface is comprised of a photocoupler.
If a resistor is connected to the pulse train signal line, it may malfunction due to
reduction in current.
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The following section explains about the case where the negative logic and the forward/reverse
rotation pulse trains are setto "0 0 1 0" in [Pr. PA13].

l(ON) |(OFF)l(ON) |(OFF)l(ON) | (OFF)
Forward rotation pulse train
(transistor)
Reverse rotation pulse train
(ransiston (OFF) LN |(0FF)| ©ON) |(OFF) | ON)
e
Forward rotation command T Reverse rotation command

2) Differential line driver type
Connect as follows.

Servo amplifier

Approximately
PP 1000 ’ﬁ

PG

b3

T
[l
i
(Note) I Npqgggximately,’
— i
[
[l
I
[

[

NG

SD

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

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

based on LG.
oree fain " I
S
I I N

Reverse rotation |
pulse train

NP |
T . |

Forward rotation

L 1]
L 1]
1]

-+

Reverse rotation
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(2) INP (In-position)

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

the in-position range.

SON (Servo-on)

Alarm

Droop pulses

INP (In-position)

(3) RD (Ready)

SON (Servo-on)

Alarm

RD (Ready)

(4) Electronic gear switching

Alarm

No alarm

ON
OFF

ON

OFF 4, ‘—I
| |

Alarm : :
| |

No alarm
4’}_‘1%, 10 ms or shorter | | 10 ms or shorter

ON
OFF

The combination of CM1 and CM2 enables you to select four different electronic gear numerators set in

the parameters.

As soon as CM1/CM2 is turned on or off, the numerator of the electronic gear changes. Therefore, if a
shock occurs at switching, use the position smoothing ([Pr. PB03]) to relieve the shock.

(Note) Input device Electronic gear numerator
CM2 CM1

0 0 Pr. PA06
0 1 Pr. PC32
1 0 Pr. PC33
1 1 Pr. PC34

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

/_\ CAUTION @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.

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

o Maximum o
Ccw dlreic'goini _torque | CECEVY g|rect|on
| |
; l
| ° :
! =}
| o !
| ° !
| [ :
|
1 |
100 0 100 [%]
Torque limit value  Torque limit value
in [Pr. PA12] in [Pr. PA11]

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

Maximum Servo amplifier
torque
——zvee T IL
g— |_—| |Tlfl_ bicom| (Note)
2 —*=—P15R
2kQ 2k .. TiA
—=— LG
0 Japan resistor SD
TLA applied voltage [V] RRS10 or equivalent
TLA applied voltage vs. torque limit value Connection example

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

(b) Torque limit value selection
The following shows how to select a torque limit using TL (External torque limit selection) from [Pr.
PA11 Forward torque limit] or [Pr. PA12 Reverse torque limit] and TLA (Analog torque limit).
When TL1 (Internal torque limit selection) is enabled with [Pr. PD03] to [Pr. PD22], you can select
[Pr. PC35 Internal torque limit 2].
However, if [Pr. PA11] and [Pr. PA12] value is less than the limit value selected by TL/TLA1, [Pr.
PA11] and [Pr. PA12] value will be enabled.
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(Note) Input device Enabled torque limit value
L1 L Limit value status CCW power running/CW | CW power running/CCW
regeneration regeneration
0 0 Pr. PA11 Pr .PA12
Pr. PA11
. 1 TLA > Pr. PA12 Pr. PA11 Pr. PA12
Pr. PA11
TLA < Pr PA12 TLA TLA
Pr. PA11
1 . Pr. PC35 > Pr PA12 Pr. PA11 Pr. PA12
Pr. PA11
Pr. PC35 < Pr. PA12 Pr. PC35 Pr. PC35
1 1 TLA > Pr. PC35 Pr. PC35 Pr. PC35
TLA < Pr. PC35 TLA TLA
Note. 0: Off
1:On

(c) TLC (Limiting torque)

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

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

The servo motor is run at the speeds set in the parameters or at the speed set in the applied voltage
of VC (Analog speed command). A relation between VC (Analog speed command) applied voltage

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

PC12].

Rated speed [r/min]

Speed | o
[r/min] ! CCW direction
-10 !
1 0 +10
cw VC applied voltage [V]
direction
)

Rated speed [r/min]

Forward rotation
(CCW)

P

"

Reverse rotation
(CW)

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

(Reverse rotation start) combination.

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

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

to the command position.

Normally, connect as follows.

- [
/Zm:_:_
|T‘_’_ DICOM

2kQ

Japan resistor

RRS10 or equivalent

2kQ

Servo amplifier

ST1
ST2

(Note)

P15R
vC
LG
SD

BN

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

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

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

(Note) Input device Speed command value
SP3 SP2 SP1
0 0 0 VC (Analog speed command)
0 0 1 Pr. PCO05 Internal speed command 1
0 1 0 Pr. PC06 Internal speed command 2
0 1 1 Pr. PCO7 Internal speed command 3
1 0 0 Pr. PCO08 Internal speed command 4
1 0 1 Pr. PC09 Internal speed command 5
1 1 0 Pr. PC10 Internal speed command 6
1 1 1 Pr. PC11 Internal speed command 7
Note. 0: Off
1: On

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

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

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

Internal speed

Set speed selection Irétgm%lasn%e?d command 2
|
| | |
| | !
ON

ST1 or ST2 OFF | | .

| ! !

Servo motor speed v 1 ‘

/1 P !

| T |

SA (Speed reached) ON | L] |
(Speed reached) OFF L] I

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

(1) Torque limit
(a) Torque command and torque

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

torque by the servo motor.
The maximum torque is generated at +8

Maximum torque

Torque

V. The speed at £8 V can be changed with [Pr. PC13].

CCW direction

-

Forward rotation
(CCW)

CW direction

7[+0.05 +8

TC applied voltage [V]

Maximum torque

Reverse rotation
(Cw)

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

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

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

(Note) Input device Rotation direction
RS2 RS1 . TC (Analog torque command) ‘
Polarity: + oV Polarity: -
0 0 Torque is not generated. Torque is not generated.
CCwW CW
(Forward rotation in (Reverse rotation in
0 1 power running power running
mode/reverse rotation in mode/forward rotation in
regenerative mode) Torque s not generated. regenerative mode)
CW CCW
(Reverse rotation in (Forward rotation in
1 0 power running power running
mode/forward rotation in mode/reverse rotation in
regenerative mode) regenerative mode)
1 1 Torque is not generated. Torque is not generated.
Note. 0: Off
1:0On

Normally, connect as follows.

Servo amplifier

RS1
RS2
DICOM
TC
LG
SD

(Note)

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section 3.9.3.
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(b) Analog torque command offset
Using [Pr. PC38], the offset voltage of -9999 mV to 9999 mV can be added to the TC applied voltage
as follows.

Maximum torque [~ ———--—--- -~ »

Torque

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

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

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

(3) Speed limit
(a) Speed limit value and speed
The speed is limited to the values set with [Pr. PCO05 Internal speed limit 0] to [Pr. PC11 Internal
speed limit 7] or the value set in the applied voltage of VLA (Analog speed limit). A relation between
VLA (Analog speed limit) applied voltage and the servo motor speed is as follows.
When the servo motor speed reaches the speed limit value, torque control may become unstable.
Make the set value more than 100 r/min greater than the desired speed limit value.

Rated speed [r/min] Forward rotation
i

Speed | (ccw)
[r/min] | CCW direction
-10 !
0 +10

‘ :
Ccw ! VLA applied voltage [V *
direction | PP ge [Vl ) <

oo Rated speed [r/min] \<

Reverse rotation
(CW)

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

(Note) Input device Speed limit direction
RS1 RS2 - VLA (Analog speed limit) - Internal speed command
Polarity: + Polarity: -
0 CCwW CW CCwW
0 1 cw CCw cw
Note. 0: Off
1: On
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Normally, connect as follows.

Servo amplifier

- 1 SP1 (Note)
—24VDC, SP2
|T<—o—DICOM
77‘ ‘ P15R
2k 2 ——Tvia
— LG
Japan resistor SD

RRS10 or equivalent

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

(b) Speed limit value selection

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

(Note) Input device Speed limit
SP3 SP2 SP1

0 0 0 VLA (Analog speed limit)

0 0 1 Pr. PCO05 Internal speed limit 1

0 1 0 Pr. PCO06 Internal speed limit 2

0 1 1 Pr. PCO7 Internal speed limit 3

1 0 0 Pr. PCO08 Internal speed limit 4

1 0 1 Pr. PCO09 Internal speed limit 5

1 1 0 Pr. PC10 Internal speed limit 6

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

1: On

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

ambient temperature.

(c) VLC (Limiting speed)

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

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

Set" __ _1"in [Pr. PAO1] to switch to the position/speed control switching mode. This function is not
available in the absolute position detection system.

(1) LOP (control switching)

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

(Note)
LOP Control mode
0 Position control mode
1 Speed control mode
Note. 0: Off
1: On

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

will be reset.

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

Position control Speed control Position control
mode mode mode

|
l
Zero speed 1
|
|

Servo motor speed level N /... /
|
T
| |
(ZZSeFr)o speed detection)g:: i l i l
| |
LOP o

-
|
|

ON
(Control switching)  off (Note)

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

(2) Torque limit in position control mode

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

Servo amplifier

- L ST (Note)
—24VDC, ST2

Ej+~—DmOM

P15R
2ka[ 22 Tve
— LG
Japan resistor pNY SD

RRS10 or equivalent

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

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

(Note) Input device Speed command value
SP2 SP1
0 0 VC (Analog speed command)
0 1 Pr. PCO05 Internal speed command 1
1 0 Pr. PC06 Internal speed command 2
1 1 Pr. PCO7 Internal speed command 3
Note. 0: Off
1: On

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

(Note) Input device Speed command value
SP3 SP2 SP1
0 0 0 VC (Analog speed command)
0 0 1 Pr. PC05 Internal speed command 1
0 1 0 Pr. PCO6 Internal speed command 2
0 1 1 Pr. PCO7 Internal speed command 3
1 0 0 Pr. PC08 Internal speed command 4
1 0 1 Pr. PC09 Internal speed command 5
1 1 0 Pr. PC10 Internal speed command 6
1 1 1 Pr. PC11 Internal speed command 7
Note. 0: Off
1: On

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

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

As in section 3.6.2 (2)

3.6.5 Speed/torque control switching mode

Set" ___ 3"in[Pr. PA01] to switch to the speed/torque control switching mode.

(1) LOP (control switching)

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

(Note)
LOP Control mode
0 Speed control mode
1 Torque control mode
Note. 0: Off
1: On

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

Speed control Torque control Speed control
mode : mode : mode
| |

LOP ON 4,—|—
(Control switching) OFF

|
|
|
Servo motor speed |
|

|
|
|
|
|
|
\
[
|
|
|
[
'
n
I

| «(Note)
‘ i\
10V | Load torque
TC T
| .
(Analog torque command) 0 ‘ il:]oé\gsirr?gromtggg

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

(2) Speed setting in speed control mode

As in section 3.6.2 (1)

(3) Torque limit in speed control mode

As in section 3.6.1 (5)

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

(Analog speed limit).

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

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

Servo amplifier

L (Note)
—24VDC,| | SP1
|_—| |T¢_;_ DICOM
77‘ ‘ P15R
2k Je—2——fvia
— LG
Japan resistor SD

RRS10 or equivalent

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

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

(Note) Input device Speed command value
SP1
0 VLA (Analog speed limit)
1 Pr. PCO05 Internal speed limit 1
Note. 0: Off
1: On

You can change the speed during rotation. To accelerate/decelerate, set acceleration/deceleration
time constant in [Pr. PC01] or [Pr. PC02].
When the internal speed command 1 is used to command a speed, the speed does not vary with the

ambient temperature.
(c) VLC (Limiting speed)
As in section 3.6.3 (3) (c)

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

(6) Torque limit in torque control mode
As in section 3.6.3 (2)
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3.6.6 Torque/position control switching mode
Set" __ _ 5"in [Pr. PAO1] to switch to the torque/position control switching mode.
(1) LOP (control switching)

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

(Note)
LOP Control mode
0 Torque control mode
1 Position control mode
Note. 0: Off
1: On

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

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

Position control Torque control Position control

mode mode mode

(Zero speed detection) OFF

| |
| |
1 1
| |
Zero speed ! !
Servo motor speed [ w [
level | | |
SN NG
: | : [ | :
! | [ [ | !
| | [l L | |
10V ot Lo
TC Lo Lo
(Analog torque command) o NG
ov L/ -
L | Lo
zspP ON | |
| |
| |
| |
| |

LoP o ON
(Control switching) OFF

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

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

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

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

(5) Torque limit in position control mode
As in section 3.6.1 (5)
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3.7 Forced stop deceleration function

POINT

@®When alarms not related to the forced stop function occur, control of motor
deceleration can not be guaranteed. (Refer to chapter 8.)
@ In the torque control mode, the forced stop deceleration function is not available.

3.7.1 Forced stop deceleration function (SS1)

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

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

(1) Connection diagram

Servo amplifier

24V DC
i} DICOM

(Note)

Forced stop 2 R EM2

Note. This diagram shows sink I/O interface. For source I/O interface, refer to section
3.9.3.
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(2) Timing chart

POINT

@When LSP/LSN is turned on during a forced stop deceleration, the motor will
stop depending on the setting of [Pr. PD30] as follows.

[Pr. PD30]

Stop system

0 | Switching to sudden stop

_ 1 | Continuing forced stop deceleration

When EM2 (Forced stop 2) turns off, the motor will decelerate according to [Pr. PC51 Forced stop
deceleration time constant]. Once the motor speed is below [Pr. PC17 Zero speed] after completion of
the deceleration command, base power is cut and the dynamic brake activates.

EM2 (Forced stop 2)

Rated speed

Servo motor speed

Base circuit
(Energy supply to
the servo motor)

MBR
(Electromagnetic
brake interlock)

ON —|
OFF (Enabled)

|
|
| Dynamic brake
|
|

>

orr L
L

Ordinary Forced stop +
operation deceleration “Electromagnetic brake
\\ N
N
[l
|
|
|
l
: Zero speed
! < ™o - ([Pr.PC17
Ormin  -—---- e sl e (L D
: Deceleration time! :
——»>
| [
l [Pr. PC51] |
|

ON
OFF (Enabled)
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3.7.2 Base circuit shut-off delay time function

The base circuit shut-off delay time function is used to prevent vertical axis from dropping at a forced stop
(EM2 goes off) or alarm occurrence due to delay time of the electromagnetic brake. Use [Pr. PC16] to set
the delay time between completion of EM2 (Forced stop 2) or activation of MBR (Electromagnetic brake
interlock) due to an alarm occurrence, and shut-off of the base circuit.

(1) Timing chart

ON When EM2 (Forced stop 2) turns off or an
EM2 (Forced stop2) (Enabled) alarm occurs during driving, the servo motor
will decelerate based on the deceleration
time constant. MBR (Electromagnetic brake
interlock) will turn off, and then after the
delay time set in [Pr. PC16], the servo
amplifier will be base circuit shut-off status.

Servo motor speed

0 r/min !
l
|
Base circuit ON ‘
(Energy supply to |
the servo motor) OFF | !—
[Pr. PC16] ! |
MBR ON s+

Electromagnetic
( 2 OFF (Enabled) I—

brake interlock)

(2) Adjustment
While the servo motor is stopped, turn off EM2 (Forced stop 2), adjust the base circuit shut-off delay
time in [Pr. PC16], and set the value to approximately 1.5 times of the smallest delay time in which the
servo motor shaft does not freefall.
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3.7.3 Vertical axis freefall prevention function

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

- Other than "0" is set to [Pr. PC54 Vertical axis freefall prevention compensation amount].

- The servo motor speed decelerates lower than the value of zero speed by turning off EM2 (Forced stop

2) or by an alarm occurrence.
* The base circuit shut-off delay time function is enabled.
- EM2 (Forced stop 2) turned off or an alarm occurred while the servo motor speed is zero speed or less.

(1) Timing chart

ON
EM2 (Forced stop 2)
OFF (Enabled)

Position Travel distance ~

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

Base circuit ON
(Energy supply to
the servo motor) OFF ;
[ E—
MBR ] ON i Set the base circuit shut-off delay time. ([Pr. PC16])
(Electromagnetic |\
brake interlock) OFF (Enabled)
Actual operation of Disabled
electromagnetic brake £ pjed \'|

(2) Adjustment
= Set the freefall prevention compensation amount in [Pr. PC54].
- While the servo motor is stopped, turn off the EM2 (Forced stop 2). Adjust the base circuit shut-off
delay time in [Pr. PC16] in accordance with the travel distance ([Pr. PC54). Adjust it considering the
freefall prevention compensation amount by checking the servo motor speed, torque ripple, etc.

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

occur.

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

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

@®When an alarm has occurred, remove its cause, make sure that the operation
ACAUTlON signal is not being input, ensure safety, and reset the alarm before restarting
operation.

POINT

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

To deactivate an alarm, cycle the control circuit power, push the "SET" button in the current alarm window,
or cycle the RES (Reset) However, the alarm cannot be deactivated unless its cause is removed.

3.8.1 When you use the forced stop deceleration function

POINT
@To enable the function, set"2 ___ (initial value)" in [Pr. PA0O4].

(1) When the forced stop deceleration function is enabled

Alarm occurrence

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

Servo motor speed

ON (no alarm)
ALM (Malfunction)

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

OFF (alarm)

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

¢ Braking by the dynamic brake
| Dynamic brake

|
Servo motor speed :
|
|

+ Braking by the electromagnetic brake

or/mn - =-——--- ==

Base circuit ON
(Energy supply to
OFF

the servo motor)

gizr")\igyamplmer No alarm X Alarm No.
l Operation delay time of the electromagnetic brake
MBR ON R N
(Electromagnetic
brake interlock) OFF

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

3.8.2 When you do not use the forced stop deceleration function

POINT

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

The operation status during an alarm is the same as section 3.8.1 (2).
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3.9 Interfaces

3.9.1 Internal connection diagram

POINT

@Refer to section 13.3.1 for the CN8 connector.

Servo amplifier

(Note 1)

(Note 3)

put

ctor

+10 vV DC

(Note 5)
NI P [STT 24V DC
(Note 1) A 46 | DOCOM j—< —
rox.
P S T |CN1 6?2ka
SON|SON|SON| 15 —D—@» 47 DOCOM
SP2|spP2 = T
16 1 bt Vi 22 [INP | SA o]
PC [sT1|Rs2| 17 |- S ‘ ‘
TL [ST2[RS1] 18 - ) | —{ 23 |zsP|zsP|zsP|- b —
RES|RES|RES| 19 |- I | !
(Note 3) oR [sp1lspil a1 - o o 24 |INP | SA | —
EM2 42 |- A s | —| 25 |TLC|TLC|TLC| L —
- | ! I
LSPILSP 43 Approx. | D ~ 1 48 ALM — ! —
LSN|LSN 44 ookt ‘ S
LOP|LOP|LOP RD ‘ RD ‘ RD
OoPC
DICOM Noey
(Note2)  _ PPD'COM Roprox. PIs]T
- LA —
PG Approx. QC LAR —
NP fEa B Differential line
m NG driver out|
= | EC LBR | (35 mAorless)
Lz —
| 5o B
] Py OoP ——— Open-colle
(Note 1) LG output
P|ls] T |cNt (Note 1)
H-= VC |VLA| 2 —D—%% 023 P lsgpl T RS-422
[ »
H{TLA|TLA| TC | 27 »JC 4 SDN
1 1 15V DC s {E: 3 RDP
[ . 6 RDN 3F>
N P15R 1 —t N ; TG
[
‘ot LG 3 L 7 LG
|
! ::g ig (Note 1)
\ SD Case CNe6| P [ S [ T_| Analog monitor
o
oA e e
e N s
J +10 V DC
(Note 1) 1 LG > r
P[s]T |cns (Note 1) Servo motor
D- 2 cN2[ P 1S [T [/ Encoder
usB D+ 3 7 MX ; !
GND 5 8 MXR ; ;
3 MR : !
4 MRR ! !
: 2 LG ‘ !

(Note 4) CN2L

b

N[ |w]|
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Note 1. P: Position control mode, S: Speed control mode, T: Torque control mode
2. This is for the differential line driver pulse train input. For the open-collector pulse train input, connect as follows.

_— DOCo~__ T
24V DC[—OPC 12
)—E DICOM 20
DOCOM 47
PP 10
PG 11
NP 35
NG 36
//—_\\—//

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

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

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

3.9.2 Detailed explanation of interfaces

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

(1) Digital input interface DI-1
This is an input circuit whose photocoupler cathode side is the input terminal. Transmit signals from sink
(open-collector) type transistor output, relay switch, etc. The following is a connection diagram for sink
input. Refer to section 3.9.3 for source input.

For transistor Servo amplifier
—
Approximately EM2,
5mA . etc. ——
(I
Approximately |
Switch 62kQ @@’x
TR B
| | DICOM
g
Vees < 1.0V 24V DC £ 10%
lceo < 100 pA 500 mA

(2) Digital output interface DO-1
This is a circuit in which the collector side of the output transistor is the output terminal. When the output
transistor is turned on, the current flows from the collector terminal.
A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load.
(Rated current: 40 mA or less, maximum current: 50 mA or less, inrush current: 100 mA or less) A
maximum of 2.6 V voltage drop occurs in the servo amplifier.
The following shows a connection diagram for sink output. Refer to section 3.9.3 for source output.
Servo amplifier

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

ALM Load
etc. 1

L5 |

DOCOM M

I
(Note) 24 V DC + 10%
500 mA

N

N

‘X
lz
4

=l

N
=l
=l

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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(3) Pulse train input interface DI-2
Give a pulse train signal in the differential line driver type or open-collector type.

(a) Differential line driver type
1) Interface

Servo amplifier

Max. input pulse
frequency 4 Mpps
10 m or less (Note 2)

o T ~ PP (NP)

\T ||
(] (] .
. . Approximalely 1
]
(Nme1)[:{ | | | pe(NG) E%%i__#
[ [

Am26LS31 or equivalen& SD

(VOH: 25V
Vo|_: 0.5V

Note 1. Pulse train input interface is comprised of a photocoupler.
If a resistor is connected to the pulse train signal line, it may malfunction due to
reduction in current.
2. When the input pulse frequency is 4 Mpps, set [Pr. PA13]to"_0_ _".

2) Input pulse condition

te 4 tHL fLH = tHL < 50 ns
0.9 — tc>75ns
PP« PG tF>3 s
0.1 ]
tc tLH
tF

NP * NG 4/ U

(b) Open-collector type
1) Interface

Servo amplifier

Max. input pulse
24 \./| DC opc frequency 200 kpps
|

Approximately
1.2 kQ
2 mor less
(Note) o o
i T APP, NP
o o
L | |_Ipocom
[ *
] s

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

tc || tHL
tLH =tHL < 0.2 ps
09— tc>2 s
tc || tLH
tF
NP

(4) Encoder output pulse DO-2
(a) Open-collector type
Interface
Maximum sink current: 35 mA

Servo amplifier

OP

“ e ]
VoWl v

(b) Differential line driver type
1) Interface
Maximum output current: 35 mA

Servo amplifier

LA
(LB,LZ)| ~ - Am26LS32 or equ
[
D 150 QD
[
LAR L
(LBR, LZR)| !
(]
I e al
SD

; *mmﬁv

U

5V DC to24VDC

Servo amplifier Ij

OP

{l

Photocoupler

LG

v

T, B (SZIQ
SD )J €7

Servo amplifier

ivalent

LA
(LB, LZ)| ~-- 100 Q
r o1
§ i (sz:g
(I
Il
I(_|ﬁ\3RR LZR) o High-speed photocoupler
SD
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2) Output pulse
Servo motor CCW rotation
WL
AR — LT L
i i N O e O
Br — LT 1T L

Time cycle (T) is determined by the settings of
[Pr. PA15] and [Pr. PC19].

"l
Lz
LZR
400 s or more
OP
(5) Analog input
Input impedance
10 kQ to 12 kQ
Servo amplifier
+15V DC
(o e
| Y
Upper limit settin b
PP 2kQ 9 1 |VCetc.
2kQ| |« [
L Approx.
P LG 10kQ
[y

-\

s v

(6) Analog output

Servo amplifier

MO1
(MO2)

LG

o

Maximum output current: 1 mA
Resolution: 10 bits or equivalent

’ I Output voltage: +10 V (Note)
>

Note. Output voltage range varies depending on the monitored signal.
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3.9.3 Source I/0O interfaces

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

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

Servo amplifier

For transistor
EM2
— etc. —
LT
Approximately
6.2 kQ —
TR Switch @@’x
| I DICOM
«— I

Approximately 24V DC £ 10%
5mA 500 mA
Vees<1.0V
ICEO <100 |JA

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

Servo amplifier

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

ALM Load
. £ &AM loa
x| & |
> pocom )

1
(Note) 24 V DC + 10%
500 mA

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

3.10.1 Safety precautions

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

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

O - —
“ @’Eg 24V DC
ACAUTI ON Electromagnetic brake

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

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

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

POINT

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

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

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

2) The status is base circuit shut-off during RES (Reset) on. When you use the motor in vertical axis
system, use MBR (Electromagnetic brake interlock).

3) Turn off SON (Servo-on) after the servo motor stopped.

(1) Connection diagram
Servo amplifier

MBR ALM Servo motor
Note2) RA1 (Malfaunction) B1
DOCOM Il
e "' Jaav DCJ|-‘ (Note 1) u‘% %}
|
- B2

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

(a) Enable MBR (Electromagnetic brake interlock) with [Pr. PD03] to [Pr. PD22].

(b) In [Pr. PC16 Electromagnetic brake sequence output], set the time delay (Tb) from electromagnetic
brake operation to base circuit shut-off at a servo-off as in the timing chart in section 3.10.2 (1).

3.10.2 Timing chart

(1) When you use the forced stop deceleration function

POINT

@®To enable the function, set"2

_ (initial value)" in [Pr. PAO4].

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

Servo motor speed 0 r/min
ON
Base circuit
OFF
MBR

(Electromagnetic

ON
(Note 1)
brake interlock) OFF

Servo-on command ON
(from controller) OFF
Ready-on command ON
(from controller) OFF
Operation command

(from controller) 0 r/min
Electromagnetic Release
brake Activate
Note 1.

Coasting
NI

[

Approx. 95 ms To! |

- [ S

| t |

] L

|Approx. 95 ms ‘ l—Operation delay time of

N > | the electromagnetic brake

|

I —

4 L

R

(Note 3)

/

—

> L

Release delay time and external relay, etc. (Note 2)

ON: Electromagnetic brake is not activated.

OFF: Electromagnetic brake has been activated.

2. Electromagnetic brake is released after delaying for the release delay time of electromagnetic brake and operation time of

external circuit relay. For the release delay time of electromagnetic brake, refer to "Servo Motor Instruction Manual (Vol. 3)".

3. Give a position command after the electromagnetic brake is released.

4. This is in position control mode.
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(b) Forced stop 2 on/off

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

(Note 2)

Model speed command 0

and equal to or less than

zero speed
|

|
Servo motor speed l
|
|

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

ON
(Electromagnetic (Note 1)
brake interlock) OFF

ON (no alarm)

ALM (Malfunction)
OFF (alarm)

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.

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

(c) Alarm occurrence
The operation status during an alarm is the same as section 3.8.

(d) Both main and control circuit power supplies off

Dynamic brake

Dynamic brake
/ + Electromagnetic brake
I

Electromagnetic brake

A 1 |
Servo motor speed Approx. 10ms_,

0 r/min :
(Note 1)
ON —_—
Base circuit
OFF

MBR ON
(Electromagnetic  (Note 2)
OFF

brake interlock)

|
! —»————— Operation delay time of

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

Alarm

Main circuit

ON
Control circuit Power supply o

FF

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

POINT

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

The time until a voltage 1
|

Forced stop deceleration
Dynamic brake
Dynamic brake

Servo motor speed drop is detected. bl /+ Electromagnetic brake
»o,&e Electromagnetic brake
0 r/min AN °
! | Approx. 10 ms
Main circuit ON ‘
power supply OFF

the servo motor) OFF

MBR ON
(Electromagnetic (Note 1)
OFF

brake interlock)

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

|
|
|
:
Base circuit ON 1
(Energy supply to 1
|
|
|
|
|

|
(Note 2)
|
|

HOperation delay time of
‘ the electromagnetic brake

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

(2) When you do not use the forced stop deceleration function

POINT

@To disable the function, set"0 _ " in [Pr. PAO4].

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

(b) EM1 (Forced stop 1) on/off

Dynamic brake
»~ Dynamic brake

Servo motor speed |

;Electromagnetic brake Electromagnetic brake

has released.
Electromagnetic brake i
'

0 r/min

Abprox. 10 ms ' Approx. 210 ms

? [

o ON l
Base circuit |
OFF | \
MBR ON !
(Electromagnetic  (Note)
brake interlock) OFF

Operation delay time 1 Approx. 210 ms
of the electromagnetic >

brake 1

Disabled (ON)
EM1 (Forced stop)

Enabled (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake has been activated.
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(c) Alarm occurrence
The operation status during an alarm is the same as section 3.8.

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

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

Dynamic brake

Dynamic brake
/ + Electromagnetic brake

Electromagnetic brake

A .10
Servo motor speed APprox. TOMS,, o

0 r/min

|

|

l

ON !
Base circuit | |
OFF ‘ T
|

|

_ 1] |

|

|

|

MBR ON
(Electromagnetic  (Note 2)
brake interlock) OFF

—»—————— Operation delay time of

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

Alarm |
|
Main circuit ON
power supply OFE

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

@Ground the servo amplifier and servo motor securely.
AWARN | NG @To prevent an electric shock, always connect the protective earth (PE) terminal
(marked @) of the servo amplifier to the protective earth (PE) of the cabinet.

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

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

Cabinet
Servo amplifier Servo motor
MCCB ve | _|C;N2
Q
oy — 2| 2 G | o)
| |
supply ] 2 ] i
ﬂ/— 4 /‘/— L3
[ L
L21 U o — U
V O ——t—V
(. ol
w ; ‘ ; ‘ w
CN1 I |
ey — - ©
o 1 1
o
Ne)
]
€
g
> Ensure to connect the
o wire to the PE terminal
o of the servo amplifier.
Do not connect the wire
directly to the grounding
of the cabinet.
Outer
| Protective earth (PE) | box

Note. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For the power
supply specifications, refer to section 1.3.
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4. STARTUP

@ Do not operate the switches with wet hands. Otherwise, it may cause an electric
/N\WARNING ® 2" g

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

@ The servo amplifier heat sink, regenerative resistor, servo motor, etc. may be hot

ACAUT'ON while power is on or for some time after power-off. Take safety measures, e.g.

provide covers, to prevent accidental contact of hands and parts (cables, etc.)
with them.

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

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 Check whether the servo amplifier and servo motor are wired correctly using
visual inspection, DO forced output function (section 4.5.8), etc. (Refer to
section 4.1.2.)

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

A

| Parameter setting | Set the parameters as necessary, such as the used operation mode and
regenerative option selection. (Refer to chapter 5, and sections 4.2.4, 4.3.4,
and 4.4.4.)

Test operation of the servo motor For the test operation, with the servo motor disconnected from the machine
alone in test operation mode and operated at the speed as low as possible, check whether the servo
motor rotates correctly. (Refer to sections 4.2.3, 4.3.3, and 4.4.3.)

A

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

Test operation with the servo motor|  After connecting the servo motor with the machine, check machine motions
and machine connected with sending operation commands from the controller.

A

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

!

| Actual operation |

l

| Stop | Stop giving commands and stop operation. Other conditions that stops the
servo motor are mentioned in sections 4.2.2, 4.3.2, and 4.4.2.
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4.1.2 Wiring check

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

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

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

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

Y

Servo amplifier Servo motor

Servo amplifier Servo motor

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

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

Servo amplifier Servo motor

—()

5) Between P3 and P4 should be connected.

Servo amplifer

P3
P4
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(c) When option and auxiliary equipment are used
1) When you use a regenerative option for 200 V class 5 kW or less servo amplifiers

2)

3)

4)

5)

* The lead wire between P+ terminal and D terminal should not be connected.
- The regenerative option should be connected to P+ terminal and C terminal.
- A twisted cable should be used. (Refer to section 11.2.4.)

When you use a regenerative option for 200 V class 7 kW or more servo amplifiers for 200 V

class
- The lead wire of built-in regenerative resistor connected to P+ terminal and C terminal should

not be connected.

* The regenerative option should be connected to P+ terminal and C terminal.
* A twisted cable should be used when wiring is over 5 m and under 10 m. (Refer to section

11.2.4.)

When you use a brake unit and power regenerative converter for 7 kW or more servo amplifiers
- The lead wire of built-in regenerative resistor connected to P+ terminal and C terminal should

not be connected.

* Brake unit or power regenerative converter should be connected to P+ terminal and N-

terminal. (Refer to section 11.3 to 11.4.)

When you use a power regenerative common converter
* For 5 kW or less servo amplifiers, the lead wire between P+ terminal and D terminal should not

be connected.

- For 7 kW servo amplifiers, the lead wires of the built-in regenerative resistor connected to P+

terminal and C terminal should not be connected.

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

terminal. (Refer to section 11.5.)

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

Servo amplifier
Power factor improving

0 DC reactor

Note. Always disconnect between P3 and P4 terminals.

(2) 1/0O signal wiring
(a) The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN1 connector. This function can be used
to perform a wiring check. In this case, switch on the control circuit power supply only.
Refer to section 3.2 for details of I/O signal connection.

(b) 24 V DC or higher voltage is not applied to the pins of the CN1 connector.

(c) SD and DOCOM of the CN1 connector is not shorted.

Servo amplifier

CN1

DOCOM
Q =
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4.1.3 Surrounding environment

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

(b) The encoder cable should not be used in excess of its bending life. (Refer to section 10.4.)
(c) The connector of the servo motor should not be stressed.
(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
4.2 Startup in position control mode
Make a startup in accordance with section 4.1. This section provides the methods specific to the position
control mode.
4.2.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).
2) Make sure that a command pulse train is not input.

3) Switch on the main circuit power supply and control circuit power supply.
When main circuit power/control circuit power is switched on, the display shows "C (Cumulative
feedback pulses)", and in 2 s later, shows data.

In the absolute position detection system, first power-on results in [AL. 25 Absolute position
erased] and the servo system cannot be switched on. The alarm can be deactivated by then
switching power off once and on again.

Also, if power is switched on at the servo motor speed of 3000 r/min or higher, position mismatch
may occur due to external force or the like. Power must therefore be switched on when the servo
motor is at a stop.

(2) Power-off
1) Make sure that a command pulse train is not input.

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.
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4.2.2 Stop

If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and
brings it to a stop. Refer to section 3.10 for the servo motor with an electromagnetic brake.

Operation/command

Stopping condition

Switch of SON (Servo-on).

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

Alarm occurrence

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

EM2 (Forced stop 2) off

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

STO (STO1, STO2) off

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

LSP (Forward rotation stroke end) of LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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4.2.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.2.1 for the power on and off methods of the servo amplifier.

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

speed. Refer to section 4.5.9 for the test operation mode.

Test operation of the servo motor | N this step, confirm that the servo motor correctly rotates at the slowest
alone by commands speed under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When a pulse train is input from the controller, the servo motor starts
rotating. Give a low speed command at first and check the rotation
direction, etc. of the servo motor. If the machine does not operate in the
intended direction, check the input signal.

Test operation with the servo motor|  In this step, connect the servo motor with the machine and confirm that the
and machine connected .
machine operates normally under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When a pulse train is input from the controller, the servo motor starts
rotating. Give a low speed command at first and check the operation
direction, etc. of the machine. If the machine does not operate in the
intended direction, check the input signal. In the status display, check for
any problems of the servo motor speed, command pulse frequency, load
ratio, etc.

4) Then, check automatic operation with the program of the controller.
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4.2.4 Parameter setting

POINT

@ The following encoder cables are of four-wire type. When using any of these

encoder cables, set [Pr. PC22]to "1 _ _

setting will result in [AL. 16 Encoder initial communication error 1].
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

_" to select the four-wire type. Incorrect

In the position control mode, the servo amplifier can be used by merely changing the basic setting
parameters ([Pr. PA _ 1) mainly.
As necessary, set other parameters.

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

/N\CAUTION

unstable.

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

POINT

etc.

@ Using the optional MR Configurator2, you can refer to reason for rotation failure,

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

(1) Troubleshooting

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron « LED is not lit. Not improved even if CN1, CN2 1. Power supply voltage fault
- LED flickers. and CN3 connectors are 2. The servo amplifier is
disconnected. malfunctioning.
Improved when CN1 connector is | Power supply of CN1 cabling is
disconnected. shorted.
Improved when CN2 connectoris | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Note)
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pulses and actual servo motor
position.

No. | Start-up sequence Fault Investigation Possible cause Reference

2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Servo-on). (Note)

Servo motor shaft is 1. Check the display to see if the | 1. SON (Servo-on) is not input. Section
not servo-locked. servo amplifier is ready to (wiring mistake) 457
(Servo motor shaft is operate. 2. 24 V DC power is not
free.) 2. Check the external I/O signal supplied to DICOM.

indication (section 4.5.7) to see

if SON (Servo-on) is on.

3 | Input command Servo motor does not | Check the cumulative command 1. Wiring mistake Section
pulse. rotate. pulse on the status display (a) For open collector pulse 453
(Test operation) (section 4.5.3). train input, 24 V DC power

is not supplied to OPC.
(b) LSP and LSN are not on.
2. Pulse is not input from the
controller.
Mistake in setting of [Pr. PA13]. |Chapter 5
Servo motor run in 1. Mistake in wiring to controller.
reverse direction. 2. Mistake in setting of [Pr.
PA14].
4 | Gain adjustment Rotation ripples (speed | Make gain adjustment in the Gain adjustment fault Chapter 6
fluctuations) are large | following procedure.
at low speed. 1. Increase the auto tuning
response level.
2. Repeat acceleration and
deceleration several times to
complete auto tuning.
Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 6
moment causes the safety, repeat acceleration and
servo motor shaft to deceleration several times to
oscillate side to side. complete auto tuning.

5 | Cyclic operation Position shift occurs Confirm the cumulative command | Pulse counting error, etc. due to | (2) in this

pulses, cumulative feedback noise. section

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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(2) How to find the cause of position shift

Controller Servo amplifier

(a) Output pulse Machine

counter Servo motor
Electronic gear
P M [Pr.PA05], [Pr.PA06], . .
|E| / [Pr.PAO7], [Pr.PA21] \(d) Machine stop position M

(b) Cumulative command pulses

|
|
} Cause B
|

Cause A
SON (Servo-on) input
LSP/LSN (Stroke end) input c @
—
Cause C

(c) Cumulative feedback pulses

When a position shift occurs, check (a) output pulse counter display Q, (b) cumulative command pulse
P, (c) cumulative feedback pulse C, and (d) machine stop position M in the above diagram.

Also, Causes A, B, and C indicate the causes of position mismatch. For example, Cause A indicates that
noise entered the wiring between the controller and servo amplifier, causing command input pulses to be
miscounted.

In a normal status without position shift, there are the following relationships.
1) Q = P (Output counter = Cumulative command pulses)

2) When [Pr. PA21]is"0 __ "

CMX[Pr. PAO®] _ o cumulat d pulses x Electroni = Cumulative feedback
CDV [Pr PA07] = ( umulative commana pulses ectronic gear = Cumulative teeabac

pulses)

3) When [Pr. PA21]is™ __ "

4194304
FBP [Pr. PAO5] ~

4) When [Pr. PA21]is"2 __ "

CMX [Pr. PAOB] _
CDV [Pr. PAO7]

16=C

5) C -+ Af =M (Cumulative feedback pulses x Travel distance per pulse = Machine position)

Check for a position mismatch in the following sequence.

1) WhenQ#P
Noise entered the pulse train signal wiring between the controller and servo amplifier, causing
command input pulses to be miscounted. (Cause A)
Make the following check or take the following measures.
* Check how the shielding is done.
- Change the open collector type to the differential line driver type.
- Run wiring away from the power circuit.
- Install a data line filter. (Refer to section 11.14 (2) (a).)
- Change the [Pr. PA13 Command pulse input form] setting.

4-9
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CMX
2) WhenP CDV #C

During operation, SON (Servo-on), LSP (Forward rotation stroke end), or LSN (Reverse rotation
stroke end) was switched off; or CR (Clear) or RES (Reset) was switched on. (Cause C)

3) WhenC-+Al#M

Mechanical slip occurred between the servo motor and machine. (Cause B)

4.3 Startup in speed control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the speed

control mode.

4.3.1 Power on and off procedures

(1) Power-on

Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).

2) Make sure that ST1 (Forward rotation start) and ST2 (Reverse rotation start) are off.

3) Switch on the main circuit power supply and control circuit power supply.
When main circuit power/control circuit power is switched on, the display shows "r (Servo motor
speed)"’, and in 2 s later, shows data.

(2) Power-off

1) Switch off ST1 (Forward rotation start) and ST2 (Reverse rotation start).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

4.3.2 Stop

If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and

brings it to a stop.

Refer to section 3.10 for the servo motor with an electromagnetic brake.

Operation/command

Stopping condition

Switch of SON (Servo-on).

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

Alarm occurrence

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

EM2 (Forced stop 2) off

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

STO (STO1, STO2) off

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

LSP (Forward rotation stroke end) of LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

Simultaneous on or off of ST1 (Forward
rotation start) and ST2 (Reverse rotation

start)

The servo motor is decelerated to a stop.

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

4-10
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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 the servo motor | |n this step, confirm that the servo amplifier and servo motor operate
alone in JOG operation of test
operation mode normally.
With the servo motor disconnected from the machine, use the test operation
mode and check whether the servo motor correctly rotates at the slowest

speed. Refer to section 4.5.9 for the test operation mode.

Test operation of the servo motor In this step, confirm that the servo motor correctly rotates at the slowest
alone by commands speed under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When VC (Analog speed command) is input from the controller and ST1
(Forward rotation start) or ST2 (Reverse rotation start) is switched on,
the servo motor starts rotating. Give a low speed command at first and
check the rotation direction, etc. of the servo motor. If the machine does
not operate in the intended direction, check the input signal.

Test operation with the servo In this step, connect the servo motor with the machine and confirm that the
motor and machine connected machine operates normally under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

2) Switch on LSP (Forward rotation stroke end) and LSN (Reverse rotation
stroke end).

3) When VC (Analog speed command) is input from the controller and ST1
(Forward rotation start) or ST2 (Reverse rotation start) is switched on,
the servo motor starts rotating. Give a low speed command at first and
check the operation direction, etc. of the machine. If the machine does
not operate in the intended direction, check the input signal. In the status
display, check for any problems of the servo motor speed, load ratio, etc.

4) Then, check automatic operation with the program of the controller.

4- 11
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4.3.4 Parameter setting

POINT
@ The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC22]to "1 _ " to select the four-wire type. Incorrect

setting will result in [AL. 16 Encoder initial communication error 1].
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

When using this servo in the speed control mode, change [Pr. PA0O1] setting to select the speed control
mode. In the speed control mode, the servo can be used by merely changing the basic setting parameters
([Pr. PA _ 1) and extension setting parameters ([Pr. PC _ _]) mainly.

As necessary, set other parameters.

4.3.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4.3.6 Trouble at start-up

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

POINT

@®Using the optional MR Configurator2, you can refer to reason for rotation failure,
etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron - LED is not lit. Not improved even if CN1, CN2, | 1. Power supply voltage fault
« LED flickers. and CN3 connectors are 2. The servo amplifier is
disconnected. malfunctioning.

Improved when CN1 connector is | Power supply of CN1 cabling is
disconnected. shorted.

Improved when CN2 connector is | 1. Power supply of encoder
disconnected. cabling is shorted.

2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.

Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Note)

4-12
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moment causes the
servo motor shaft to
oscillate side to side.

with safety, repeat acceleration
and deceleration several times to
complete auto tuning.

No. | Start-up sequence Fault Investigation Possible cause Reference

2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Servo-on). (Note)

Servo motor shaft is 1. Check the display to see if the | 1. SON (Servo-on) is not input. Section
not servo-locked. servo amplifier is ready to (wiring mistake) 457
(Servo motor shaft is operate. 2. 24 V DC power is not supplied
free.) 2. Check the external I/O signal to DICOM.

indication (section 4.5.7) to

see if SON (Servo-on) is on.

3 | Switch on ST1 Servo motor does not | Call the status display (section Analog speed command is 0 V. Section
(Forward rotation | rotate. 4.5.3) and check the input 453
start) or ST2 voltage of VC (Analog speed
(Reverse rotation command).
start). Call the external 1/O signal LSP, LSN, ST1, and ST2 are off. Section

display (section 4.5.7) and check 457
the on/off status of the input

signal.

Check the internal speed Set value is 0. Section
commands 1 to 7 ([Pr. PC05] to 5.23
[Pr. PC11]).

Check the forward rotation Torque limit level is too low as Section
torque limit ([Pr. PA11]) and the | compared to the load torque. 5.2.1
reverse rotation torque limit ([Pr.

PA12]).

When TLA (Analog torque limit) | Torque limit level is too low as Section
is usable, check the input voltage | compared to the load torque. 453
on the status display.

4 | Gain adjustment Rotation ripples (speed | Make gain adjustment in the Gain adjustment fault Chapter 6

fluctuations) are large | following procedure.
at low speed. 1. Increase the auto tuning
response level.
2. Repeat acceleration and
deceleration several times to
complete auto tuning.
Large load inertia If the servo motor may be run Gain adjustment fault Chapter 6

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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4.4 Startup in torque control mode

Make a startup in accordance with section 4.1. This section provides the methods specific to the torque

control mode.

4.4.1 Power on and off procedures

(1) Power-on

Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).

2) Make sure that RS1 (Forward rotation selection) and RS2 (Reverse rotation selection) are off.

3) Switch on the main circuit power supply and control circuit power supply.
Data is displayed in 2 s after "U" (Analog torque command) is displayed.

(2) Power-off

1) Switch off RS1 (Forward rotation selection) or RS2 (Reverse rotation selection).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

4.4.2 Stop

If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and
brings it to a stop. Refer to section 3.10 for the servo motor with an electromagnetic brake.

Operation/command

Stopping condition

Switch off SON (Servo-on).

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

Alarm occurrence

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

EM2 (Forced stop 2) off

This stops the servo motor with the dynamic brake. [AL. E6 Servo forced stop
warning] occurs. EM2 has the same function as EM1 in the torque control mode.
Refer to section 3.5 for EM1.

STO (STO1, STO2) off

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

Simultaneous on or off of RS1 (Forward
rotation selection) and RS2 (Reverse rotation

selection)

The servo motor coasts.

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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4.4.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.4.1 for the power on and off methods of the servo amplifier.

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

speed. Refer to section 4.5.9 for the test operation mode.

Test operation of the servo In this step, confirm that the servo motor correctly rotates at the slowest
motor alone by commands speed under the commands from the controller.
Make sure that the servo motor rotates in the following procedure.

1) Switch on SON (Servo-on). When the servo amplifier is put in a servo-on
status, RD (Ready) switches on.

2) When TC (Analog speed command) is input from the controller and RS1
(Forward rotation start) or RS2 (Reverse rotation start) is switched on,
the servo motor starts rotating. Give a low torque command at first and
check the rotation direction, etc. of the servo motor. If the machine does
not operate in the intended direction, check the input signal.

Test operation with the servo In this step, connect the servo motor with the machine and confirm that the
motor and machine connected .

machine operates normally under the commands from the controller.

Make sure that the servo motor rotates in the following procedure.

1) Switch on SON (Servo-on). When the servo amplifier is put in a servo-on
status, RD (Ready) switches on.

2) When TC (Analog speed command) is input from the controller and RS1
(Forward rotation start) or RS2 (Reverse rotation start) is switched on,
the servo motor starts rotating. Give a low torque command at first and
check the operation direction, etc. of the machine. If the machine does
not operate in the intended direction, check the input signal. In the status
display, check for any problems of the servo motor speed, load ratio, etc.

3) Then, check automatic operation with the program of the controller.
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4.4.4 Parameter setting

POINT
@ The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC22]to "1 _ " to select the four-wire type. Incorrect

setting will result in [AL. 16 Encoder initial communication error 1].
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

When using this servo in the torque control mode, change [Pr. PA01] setting to select the torque control
mode. In the torque control mode, the servo can be used by merely changing the basic setting parameters
([Pr. PA _ 1) and extension setting parameters ([Pr. PC _ _]) mainly.

As necessary, set other parameters.

4.4.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.

4- 16
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4.4.6 Trouble at start-up

/NCAUTION

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

movement.

The following faults may occur at start-up.

POINT

etc.

@®Using the optional MR Configurator2, you can refer to reason for rotation failure,

If any of such faults occurs, take the corresponding action.

reverse rotation torque limit ([Pr.
PA12)).

No. | Start-up sequence Fault Investigation Possible cause Reference

1 | Power on - LED is not lit. Not improved even if CN1, CN2, (1. Power supply voltage fault

- LED flickers. and CN3 connectors are 2. The servo amplifier is
disconnected. malfunctioning.
Improved when CN1 connector is | Power supply of CN1 cabling is
disconnected. shorted.
Improved when CN2 connector is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Note)
2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove cause. Chapter 8
(Servo-on). (Note)
(Servo motor shaft is Call the external I/O signal 1. SON (Servo-on) is not input. Section
free.) display (section 4.5.7) and check (wiring mistake) 457
the on/off status of the input 2. 24 V DC power is not supplied
signal. to DICOM.

3 [ Switch on RS1 Servo motor does not | Call the status display (section Analog torque command is 0 V. Section
(Forward rotation | rotate. 4.5.3) and check the input 453
start) or RS2 voltage of TC (Analog torque
(Reverse rotation command).
start). Call the external I/0 signal RS1 and RS2 are off. Section

display (section 4.5.7) and check 457
the on/off status of the input

signal.

Check the internal speed limit 1 Set value is 0. Section
to 7 ([Pr. PCO05] to [Pr. PC11]). 5.2.3
Check the analog torque Torque command level is too low Section
command maximum output ([Pr. | as compared to the load torque. 523
PC13]) value.

Check the forward rotation Set value is 0. Section
torque limit ([Pr. PA11]) and the 5.2.1

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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4.5 Display and operation sections

4.5.1 Summary

The MR-J4-A servo amplifier has the display section (5-digit, 7-segment LED) and operation section (4
pushbuttons) for servo amplifier status display, alarm display, parameter setting, etc. Also, press the
"MODE" and "SET" buttons at the same time for 3 s or more to switch to the one-touch tuning mode.
The operation section and display data are described below.

Cilp

goggal |

————————————————— T~
BEaE
MNUT

=

EIE == |

T

[3)

REASE]

B

\—/.'

5-digit, 7-segment LED
ha(

Displays data.

MODE

upP
DOWN
SET

Display mode change
Low/High switching

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

Display/data scrolling
Display/data scrolling
Display/data determination
Data clear

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

Decimal LED Displays the decimal points, alarm presence/absence, etc.

-—w, W
C O
1Decimal

-, W
CCTOTO
C O L

C ( _ _(h_(
- e e
' ‘?é?" -‘ '
« () _(
- e o
' ‘ " " ‘—?‘]3

Lit to indicate the decimal point.

Lit to indicate a negative when "-"
(negative) cannot be displayed.

Flickers to indicate alarm occurrence.

Flickers to indicate the test operation
mode.
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4.5.2 Display flowchart

Press the "MODE" button once to shift to the next display mode. Refer to section 4.5.3 and later for the
description of the corresponding display mode.
To refer to and set the gainf/filter parameters, extension setting parameters and 1/O setting parameters,
enable them with [Pr. PA19 Parameter writing inhibit].

Display mode transition Initial screen Function Reference
Servo status display. Section
I' r appears at power-on. 453
Status display " (Note)
One-touch tuning Section 6.2
- ." ) ( \ut Select this when performing the one-touch
One-touch tunin - ur tuning.
9 )| |1 I I
Sequence display, external signal display, Section
output signal (DO) forced output, test 454
2 ' |' operation, software version display, VC
Diagnosis '- '-' - '-' '- automatic offset, servo motor series 1D
- - display, servo motor type ID display, servo
motor encoder ID display, drive recorder
enabled/disabled display.
Current alarm display, alarm history display, Section
Alarms .:‘ ) - — o parameter error number display. 455
—j R ,
Display and setting of basic setting Section
Basic setting ." ." ." ‘ parameters. 456
parameters -— —
(® Button ) b et
MODE
A
Display and setting of gain/filter parameters.
( Gainffilter ) " u
parameters :-' :-' : : :
Display and setting of extension setting
Extension setting ) m( el parameters.
parameters .-' . . ‘ ‘
) R S
Display and setting of I/O setting parameters.
( I/0 setting ) m( '
parameters .-‘ -' . ‘ ‘
) (R MU
Display and setting of extension setting 2
Extension setting 2 ." .' ." ‘ parameters.
parameters - -—
) o
Display and setting of extension setting 3
Extension setting 3 ." .' ." ‘ parameters.
parameters '- '- ' ' '
A
Display and setting of linear/DD motor setting
Linear/DD motor et e arameters.
setting parameter .-' ) ) ‘ ‘ P
; ) R S

Note. When the axis name is set to the servo amplifier using MR Configurator2, the axis name is displayed and the servo status is then
displayed.
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4.5.3 Status display mode

The servo status during operation is shown on the 5-digit, 7-segment LED display. Press the "UP" or
"DOWN?" button to change display data as desired. When the required data is selected, the corresponding
symbol is displayed. Press the "SET" button to display that data. At only power-on, however, data appears
after the symbol of the status display selected in [Pr. PC36] has been shown for 2 s.

(1) Display transition
After selecting the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button
changes the display as shown below.

(a) Standard control mode

Unit total power consumption 2

(increment of 100 kWh)
4 l T A
| | |
\_4 ! \_4 -
) Cumulative feedback | ) .-‘ -‘ Within one-revolution position
) pulses ! ) () (1000 pulse unit)
N | N P\ AR
|
H y | ! ]
AN T
'- Servo motor speed | ' - ABS counter
|l
! ! | ! !
'- Droop pulses } '- ' Load to motor inertia ratio
! ' | ! !
= [
lati !
'_ th;llrsneusatlve command | '- '-' Bus voltage
|
' I : i I
Il ‘
Gormmand pul Y
'-' frgglljrgr?gy pulse i '- ' '—' Encoder inside temperature
A
% T l x T
L | L
.- Anlalog speed command ﬁ ! .- .-
voltage . .
'- Analog speed limit O | -' ) Settling time
voltage P —
¥ ] ® * I
Il Il
) ‘ Analog torque limit voltage DOWN et
| . . .
Analog torque command | - Oscillation detection frequency
'-' voltage : '-' '
% i | L $
L | |
) T
' Regenerative load ratio : ' '-' Number of tough drives
AR | A
x | x
‘ v = !
|
‘ . . I ) ' ) ' Unit power consumption 1
' ' Effective load ratio | '- ' q (increment of 1 W)
N | =
x $ | 4 i
I | I
: Unit power consumption 2
'-' Peak load ratio | '- ) '- (increment of 1 kW)
N | —_— -_—
' I 1 * I
! ‘ ‘
.- | .- .- ." ‘ Unit total i
power consumption 1
' Instantaneous torque : ' ' '- ' (increment of 1 Wh)
| —
! ! | ! !
I | L
N ! Nl N N/ -
) .-‘ ‘ Within one-revolution : ) ) .-' -' Unit total ;gova%gokr\\i/l;mption 2
b ) ‘
L Al | position (1 pulse unit) | ) '- ) L (increment o )
| ! !
|

Cumulative feedback pulses
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(b) Fully closed loop control mode
Load-side encoder information 2

77777777777777777777777777777777777

pulses

T
|
|
|
l
v
-
-— -' consumption 2
I

Unit total power
' (increment of 100 kWh)
N4 N
.- . Load-side encoder cumulative
' ' feedback pulses
A
! :
N N
:- :- Load-side encoder droop pulses
AR
! y
N4 N
.- ) .-' ' Load-side encoder information 1
(1 pulse unit)
t
A N
! ‘
\_4 N -
.- ) .-' -' Load-side encoder information 1
' ' | ' (100 pulses unit)
A PN A
! y
O T _ . .
'- ' -' Load-side encoder information 2
AR N\
*
|

v

Cumulative feedback pulses

Note. The displays in the frames are the standard control modes in one cycle with some
displays omitted.
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(c) Linear servo motor control mode/DD motor control mode

Electrical angle high

,,,,, A ... _________ (Note
| Il
| N4 :
} ) Cumulative feedback }
| ' pulses |
| - |
| A T |
| | | |
| | | |
| | | |
| |
| : | :
| I A 4 |
| |
| .' .' ." " Unit total power |
: - e consumption 2 I
| ' L ' " (increment of 100 kWh) :
| |

- : Z-phase counter low

'- Z-phase counter high

Electrical angle low

- -,
:- .—: '—' Electrical angle high
- N\ /N

v

Cumulative feedback pulses

Note. The displays in the frames are the standard control modes in one cycle with some
displays omitted.
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(2) Display examples

The following table shows the display examples.

Item

State

Displayed data

Servo amplifier display

Servo motor speed

Forward rotation at 2500
r/min

Reverse rotation at 3000
r/min

Reverse rotation is indicated by "- ".

Load to motor inertia ratio

7.00 times

ABS counter

11252 rev

-12566 rev

L ple
L
=

A

Negative value is indicated by the lit decimal
points in the upper four digits.
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(3) Status display list

The following table lists the servo statuses that may be shown. Refer to appendix 10 for the

measurement point.

Status display Symbol Unit Description
Feedback pulses from the servo motor encoder are counted and displayed.
The values in excess of £99999 can be counted. However, the counter shows
Cumulative feedback pulses c pulse ?nly thg lower five digits of the actual value since the servo amplifier display is
ive digits.
Press the "SET" button to reset the display value to zero.
The value of minus is indicated by the lit decimal points in the upper four digits.
. The servo motor speed is displayed.
Servo motor speed ' r/min It is displayed rounding off 0.1 r/min unit.
The number of droop pulse in the deviation counter is displayed.
The decimal points in the upper four digits are lit for reverse rotation pulses.
Droop pulses E pulse The values in e.xces.s pf +99999 can be coun.ted. However, the cg.unte.r show;
only the lower five digits of the actual value since the servo amplifier display is
five digits.
The number of pulses displayed is in the encoder pulse unit.
Position command input pulses are counted and displayed.
As the value displayed is not yet multiplied by the electronic gear (CMX/CDV), it
may not match the indication of the cumulative feedback pulses.
The values in excess of £99999 can be counted. However, the counter shows
Cumulative command pulses P pulse only the lower five digits of the actual value since the servo amplifier display is
five digits.
Press the "SET" button to reset the display value to zero.
When the servo motor is rotating in the reverse direction, the decimal points in
the upper four digits are lit.
The frequency of position command input pulses is counted and displayed.
Command pulse frequency n kPPS | Ihe value displayed is not multiplied by the electronic gear (CMX/CDV).
Analog speed command 1) Torque control mode L -
voltage F v Input voltage of VLA (Analog speed limit) voltage is displayed.
Analog speed limit voltage 2) Speed control mode
Input voltage of VC (Analog speed command) voltage is displayed
1) Position control mode and speed control mode
c(;?;;% torque command U v Voltage of TLA (Analog torque limit) voltage is displayed.
Analog torque limit voltage 2) Torque control mode
Voltage of TC (Analog torque command) voltage is displayed.
Regenerative load ratio L % i'l;]h;).ratio of regenerative power to permissible regenerative power is displayed
The continuous effective load current is displayed.
Effective load ratio J % The effective value in the past 15 s is displayed relative to the rated current of
100%.
The maximum occurrence torque is displayed.
Peak load ratio b % The highest value in the past 15 s is displayed relative to the rated current of
100%.
The instantaneous occurrence torque is displayed.
Instantaneous torque T % The value of torque being occurred is displayed in real time considering a rated
torque as 100%.
Position within one revolution is displayed in encoder pulses.

- . - The values in excess of £99999 can be counted. However, the counter shows
Within one-revolution position . . . e .
(1 pulse unit) Cy1 pulse qnly thg lower five digits of the actual value since the servo amplifier display is

five digits.

When the servo motor rotates in the CCW direction, the value is added.
Within one-revolution position 1000 The within one-revolution position is displayed in 1000 pulse increments of the
(1000 pulse unit) Cy2 pulses encoder.

When the servo motor rotates in the CCW direction, the value is added.

The travel distance from the home position is displayed as multi-revolution
ABS counter LS rev counter value of the absolution position encoder in the absolution position

detection system.
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Status display Symbol Unit Description
Load to motor inertia ratio dc Multiplier The estlmatgd ratio of the load inertia moment to the servo motor shaft inertia
moment is displayed.
Bus voltage Pn \% The voltage of main circuit converter (between P+ and N-) is displayed.
Encoder inside temperature ETh °C Inside temperature of encoder etected by the encoder is displayed.
Settling time ST ms Settling time is displayed. When it exceeds 1000 ms, "1000" will be displayed.
Oscillation detection oF Hz Frequency at the time of oscillation detection is displayed.
frequency
Number of tough operations Td times The number of tough drive functions activated is displayed.
Unit power consumption is displayed by increment of 1 W. Positive value indicate
Unit power consumption 1 PC1 W power running, and negative value indicate regeneration. The values in excess of
(increment of 1 W) +99999 can be counted. However, the counter shows only the lower five digits of
the actual value since the servo amplifier display is five digits.
Unit power consumption 2 Unit power consumption is displayed by increment of 1 kW. Positive value
. PC2 kW - . . - -
(increment of 1 kW) indicate power running, and negative value indicate regeneration.
Unit total power consumption is displayed by increment of 1 Wh. Positive value is
Unit total bower consumption cumulated during power running and negative value during regeneration. The
) P P TPC1 Wh values in excess of £99999 can be counted. However, the counter shows only
1 (increment of 1 Wh) . o . A e
the lower five digits of the actual value since the servo amplifier display is five
digits.
Unit total power consumption Unit total power consumption is displayed by increment of 100 kWh. Positive
) TPC2 | 100 Wh . A . . . .
2 (increment of 100 kWh) value is cumulated during power running and negative value during regeneration.
Feedback pulses from the load-side encoder are counted and displayed.
The values in excess of £99999 can be counted. However, the counter shows
Load-side encoder only the lower five digits of the actual value since the servo amplifier display is
. FC pulse . -
Cumulative feedback pulses five digits.
Press the "SET" button to reset the display value to zero.
The value of minus is indicated by the lit decimal points in the upper four digits.
Droop pulses of the deviation counter between a load-side encoder and a
. command are displayed. When the count exceeds 99999, it starts from 0.
Load-side encoder ) N . . L .
Droop pulses FE pulse Negative value is indicated by the lit decimal points in the upper four digits.
PP The display shows the average droop pulse of 128 samplings at the rate of 444
[us].
The Z-phase counter of a load-side encoder is displayed in the encoder pulse
Load-side encoder unit
. ) For an incremental linear encoder, the Z-phase counter is displayed. The value is
information 1 FCY1 pulse "
. counted up from 0 based on the home position (reference mark). For an absolute
(1 pulse unit) e L
position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
The Z-phase counter of a load-side encoder is displayed by increments of 100
. pulses.
Load-sid d
. oad-st .e ehcoder For an incremental linear encoder, the Z-phase counter is displayed. The value is
information 1 FCY2 | 100 pulses "
100 oul it counted up from 0 based on the home position (reference mark). For an absolute
( pulses unit) position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
When an incremental linear encoder is used as the load-side encoder, the
display shows 0.
Load-side encoder When an absolute position linear encoder is used as the load-side encoder, the
. ) FL5 rev .
information 2 display shows 0.
When a rotary encoder is used as the load-side encoder, the display shows the
value of the multi-revolution counter.
The Z-phase counter is displayed in the encoder pulse unit.
For an incremental linear encoder, the Z-phase counter is displayed. The value is
Z-phase counter low FCY1 pulse counted up from 0 based on the home position (reference mark). For an absolute
position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
The Z-phase counter is displayed by increments of 100000 pulses.
100000 For an incremental linear encoder, the Z-phase counter is displayed. The value is
Z-phase counter high FCY2 counted up from 0 based on the home position (reference mark). For an absolute
pulses e e
position linear encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
Electrical angle low ECY1 pulse The servo motor electrical angle is displayed.
Electrical angle high ECY2 1p?1(l)£§s(,) The servo motor electrical angle is displayed by increments of 100000 pulses.
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(4) Changing the status display screen
The status display item of the servo amplifier display shown at power-on can be changed by changing
[Pr. PC36] settings. The item displayed in the initial status changes with the control mode as follows.

Control mode Status display
Position Cumulative feedback pulses
Position/speed Cumulative feedback pulses/servo motor speed
Speed Servo motor speed
Speed/torque Servo motor speed/analog torque command voltage
Torque Analog torque command voltage
Torque/position Analog torque command voltage/cumulative feedback
pulses
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4.5.4 Diagnostic mode

Name

Display

Description

Sequence

Not ready
Indicates that the servo amplifier is being
initialized or an alarm has occurred.

Ready
Indicates that the servo was switched on after

' ' l ' l ' l completion of initialization and the servo
— — amplifier is ready to operate.
Drive recorder enabled
. ' When an alarm occurs in the status, the drive
N -— N N . .
' l ' l ' ' recorder will operate and write the status of
— — occurrence.
Drive recorder enabled
Drive recorder enabled/disabled display The drive recorder will not operate on the
g following conditions.
. ' . 1. You are using the graph function of MR
N - N N .
' l ' l ' Configurator2.
A A

2. You are using the machine analyzer
function.
3. [Pr. PF21] is set to "-1".

External I/O signal display

Refer to section 4.5.7.

This Indicates the on/off status of external 1/0
signal.

The upper segments correspond to the input

signals and the lower segments to the output
signals.

Output signal (DO) forced output

This allows digital output signal to be
switched on/off forcibly.
For details, refer to section 4.5.8.

A N
-— - - - JOG operation can be performed when there
. . . . . ' is no command from an external controller.
JOG operation ' '- -l ' l For details, refer to section 4.5.9 (2).
A F___\
Positioning operation can be performed when
-_—" .- - e - there is no command from an external
o . . . . . ' controller.
Positioning operation ' '- —l '- MR Configurator2 is required to perform
— e a— positioning operation.
For details, refer to section 4.5.9 (3).
Without connecting the servo motor, output
Test operation . . . . . ' 3|gne‘3Is or status display momtorlng can be ‘
mode Motor-less operation -— e — provided in respgnse to the |npgt device as if
' '- -l ' ‘l the servo motor is actually running.
For details, refer to section 4.5.9 (4).
Merely connecting the servo amplifier allows
-_— - - e the resonance point of the mechanical system
Machine analyzer . .- .- . .-' to be measured.
operation ' ' l ' l MR Configurator?2 is required to perform
— A— machine analyzer operation.
Refer to section 11.7 for details.
.- .- .- .- .- This is for manufacturer.
For manufacturer -— - -—
) o )

Software version - Lower

Indicates the version of the software.
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Name

Display

Description

Software version - Upper

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 VC (Analog

speed

command) or VLA (Analog speed limit) of 0

V, this function automatically makes zero-

adjustment of offset voltages.

When using this function, enable the function

in the following procedure. When it is

enabled, [Pr. PC37] value changes to the

automatically adjusted offset voltage.

1) Push "SET" once.

2) Set the number in the first digit to 1 with
"UP"/"DOWN".

3) Push "SET".

This function cannot be used if the input

voltage of VC or VLA is - +0.4 V or less, or +

0.4 V or more. (Note)

Servo motor series ID —

Push the "SET" button to show the series ID
of the servo motor currently connected.

For indication details, refer to the Servo Motor
Instruction Manual (Vol. 3).

Servo motor type ID —"

Push the "SET" button to show the type ID of
the servo motor currently connected.

For indication details, refer to the Servo Motor
Instruction Manual (Vol. 3).

Servo motor encoder ID —

Push the "SET" button to show the encoder
ID of the servo motor currently connected.
For indication details, refer to the Servo Motor
Instruction Manual (Vol. 3).

For manufacturer —

This is for manufacturer.

For manufacturer —

This is for manufacturer.

Note. Even if Automatic VC offset is performed and 0 V is input, the servo motor may not completely stop due to an internal error. To

completely stop the servo motor, switch off ST1 or ST2.
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4.5.5 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower 2 digits on the display
indicate the alarm number that has occurred or the parameter number in error.

Name

Display

Description

Current alarm

Indicates no occurrence of an alarm.

N
[ -
A

s,
-'4
AR

<4 s

S,

4" - '-

Indicates the occurrence of [AL. 33.1 Main
circuit voltage error].
Flickers at alarm occurrence.

Indicates that the last alarm is [AL. 50.1
Thermal overload error 1 during operation].

Indicates the second last alarm is [AL. 33.1
Main circuit voltage error].

Indicates the third last alarm is [AL. 10.1
Voltage drop in the control circuit power].

Indicates that there is no tenth alarm in the
past.

Alarm history -_— e -— - -
b _
-, Indicates that there is no eleventh alarm in
. ' . ' the past.
_—— _ - - -
R ,
— Indicates that there is no twelfth alarm in the
. ' . past.
N _ - - -
) L)L ,
| |
[} [}
[} [}
- - Indicates that there is no sixteenth alarm in
. ' . the past.
N N - - -
() ,
— This indicates no occurrence of [AL. 37
. Parameter error].
N - -
—_
Parameter error No.
~— ~ ~ The data content error of [Pr. PA12 Reverse
. . ' ' ' rotation torque limit].
Nt _— N
R L
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Functions at occurrence of an alarm

(1)

(2)

Any mode screen displays the current alarm.

area. At this time, the decimal point in the fourth digit remains flickering.

3)

alarms that can be cleared.)

(a) Switch power off, then on.

(b) Push the "SET" button on the current alarm screen.

(c) Turn on RES (Reset).

(4)

()

4.5.6 Parameter mode

(1) Parameter mode transition
After selecting the corresponding parameter mode with the "MODE" button, pushing the "UP" or
"DOWN?" button changes the display as shown below.

Use [Pr. PC18] to clear the alarm history.

Push "UP" or "DOWN" to move to the next history.

Even during alarm occurrence, the other screen can be viewed by pressing the button in the operation

For any alarm, remove its cause and clear it in any of the following methods. (Refer to chapter 8 for the

To status display mode ®
MODE
From an alarm Basic setting Gainffilter Extension setting 1/0 setting Extension setting 2 Extension setting 3 Linear/DD motor
mode parameters parameters parameters parameters parameters parameters setting parameter
s s T s IT; IT; [t
‘I_I 1200 |‘ ‘I_I _ |‘ ‘I:I e ‘I:I TN |‘ ‘I:I 1IZ 17 |‘ ‘I:I Iz |‘ ‘I_I N |‘
i 1TH_l i [ ] i [ i i i 2 i [ i I_ il 1
[Pr. PAO1] [Pr. PBO1] [Pr. PCO1] [Pr. PDO1] [Pr. PEO1] [Pr. PFO1] [Pr. PLO]
‘I =] _|‘ ‘I:I i :I‘ ‘I:I 'l :I‘ ‘I:I T :I‘ ‘I:I — :I‘ ‘I:I ] :I‘ ‘I ] :I‘
i TNz i 1Zi_nZ i I_ 1z i Zi_nZ i Z_nZ i "~ _nZ i I_ 1z
Pr. PAOZ] Pr. PB02] Pr. PC02] (Pr. PDO2] [Pr. PE0Z] Pr. PFOZ] Pr. PLOZ]
| | | | | | | il
| | | | | | | ®
| | | | | | | up
I I I I I I I
| | | | | | | e
I I I I I I I
| | | | | i |
I I I I I I I
I I I I I I I
| \ | \ | | \
‘I ) |‘ ‘I:I _ I :I‘ ‘I_I 'l I:I‘ ‘I:I __n |‘ ‘I:I ZZ :I‘ ‘I:I 1 |_|‘ ‘I_I [ |_|‘
i = i [ i [t i [ i [ (] i [ i [
[Pr. PA31] [Pr. PB63] [Pr. PC79] [Pr. PD47] [Pr. PE63] [Pr. PF47] [Pr. PL47]
‘I ] ‘I:I _ |_|‘ ‘I_I 'el=T] ‘I:I 1l |:|‘ ‘I_I iz 1z |_|‘ ’I:I [l |:|‘ ’I:I 1o_C
i [t i 1212 T [ i [t ] i IZ 2 i 121 i I_ Tz
[Pr. PA32] [Pr. PB64] [Pr. PC80] [Pr. PD48] [Pr. PE64] [Pr. PF48] [Pr. PL48]
ot ot
|
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(2) Operation example
(a) Parameters of 5 or

less digits

The following example shows the operation procedure performed after power-on to change the
control mode to the speed control mode with [Pr. PAO1 Operation mode]. Press "MODE" to switch to
the basic setting parameter screen.

KERRERRRERS

T (
R
Press "SET" twice.
N
R E
Press "UP" twice.
=
'- : Use "UP" or "DOWN".

Press "SET" to enter.

To shift to the next parameter, press the "UP" or "DOWN" button.
When changing the [Pr. PA01] setting, change its set value, then switch power off once and switch it
on again to enable the new value.

(b) Parameters of 6 or

more digits

...... The parameter number is displayed.
{ Press "UP" or "DOWN" to change the number.

...... The set value of the specified parameter number flickers.

o During flickering, the set value can be changed.

(__ _ 2: Speed control mode)

The following example gives the operation procedure to change the electronic gear numerator to
"123456" with [Pr. PA06 Electronic gear numerator].

Press "SET" once.

Press "MODE" to switch to the basic setting parameter screen.
Press "UP" or "DOWN" to select [Pr. PA06].

2

Setting of upper 1 digit

Press "MODE" once.

Press "SET" once.

Press "UP" or "DOWN" to
change the setting.

C -
N

[EARNERES

[RERRRRRN

Press "SET" once.

...... Enter the setting.

Press "MODE" once.

{L Setting of lower 4 digits
(
(
(
!
(N e e
DR e
JO o
g P

e =

bl
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4.5.7 External 1/O signal display

POINT

@®The I/O signal settings can be changed using the 1/0 setting parameters [Pr.
PDO03] to [Pr. PD28].

The on/off states of the digital 1/0 signals connected to the servo amplifier can be confirmed.

(1) Operation
Call the display screen shown after power-on. Using the "MODE" button, show the diagnostic screen.

A )

@ Press "UP" twice.
RN
D-Q '-Q '-' '-' '-| ----- External 1/O signal display screen
AR LN\ L\ LN LN

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CN1 CN1 CN1 CN1 CN1 CN1 CN1 CN1 CN1
45 17 16 41 19

WHWWWW
e i

CN1 CN1 CN1 CN1 CN1 CN1

Light on: on
Light off: 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 1/O signals

Signal (Note 2) Symbols of I/O signals in control modes
Connector| Pin No. | input/output Related parameter
(Note 1) I/O P P/S S SIT T T/P
15 | SON SON SON SON SON SON Pr. PDO3/Pr. PD04
16 | -/SP2 SP2 SP2/SP2 SP2 SP2/- Pr. PD05/Pr. PD06
17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC Pr. PDO7/Pr. PD08
18 | TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL Pr. PDO9/Pr. PD10
19 | RES RES RES RES RES RES Pr. PD11/Pr. PD12
22 (0] INP INP/SA SA SA/- -/INP Pr.PD23
23 O ZSP ZSP ZSP ZSP ZSP ZSP Pr. PD24
24 O INP INP/SA SA SA/- -/INP Pr. PD25
CN1 25 (0] TLC TLC TLC TLC/VLC VLC VLC/TLC Pr. PD26
33 (0] OoP OoP OoP OoP OoP OoP
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR Pr. PD13/Pr. PD14
42 | EM2 EM2 EM2 EM2 EM2 EM2
43 | LSP LSP LSP LSP/- -/LSP Pr. PD17/Pr. PD18
44 | LSN LSN LSN LSN/- -/LSN Pr. PD19/Pr. PD20
45 | LOP LOP LOP LOP LOP LOP Pr. PD21/Pr. PD22
48 (0] ALM ALM ALM ALM ALM ALM
49 O RD RD RD RD RD RD Pr. PD28

Note 1. I: input signal, O: output signal
2. P: position control mode, S: speed control mode, T: torque control mode
P/S: position/speed control switching mode, S/T: speed/torque control switching mode, T/P: torque/position switching mode

(b) Symbol and signal names

Symbol Application Symbol Application
SON Servo-on RES Reset
LSP Forward rotation stroke end EM2 Forced stop 2
LSN Reverse rotation stroke end LOP Control switching
CR Clear TLC Limiting torque
SP1 Speed selection 1 VLC Limiting speed
SP2 Speed selection 2 RD Ready
PC Proportion control ZSP Zero speed detection
ST1 Forward rotation start INP In-position
ST2 Reverse rotation start SA Speed reached
RS1 Forward rotation selection ALM Malfunction
RS2 Reverse rotation selection OoP Encoder Z-phase pulse (open collector)
TL External torque limit selection
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(3) Display data at initial values

(a) Position control mode

(b) Speed control mode

CR (CN1-41)
PC (CN1-17) RES (CN1-19)
TL (CN1-18) SON (CN1-15)
LOP (CN1-45) LSN (CN1-44)
EM2 (CN1-42) LSP (CN1-43)
Input signal —LI_ L H_F *I_l* ’I_l'F Light on: on
Output signals Eﬂ Q'* *lzl* *'El‘L Light off: off
OP (CN1-33) RD (CN1-49)

ALM (CN1-48)

INP (CN1-24)
ZSP (CN1-23)

TLC (CN1-25)

INP (CN1-22)

SP1 (CN1-41)

SP2 (CN1-16)

ST1 (CN1-17) RES (CN1-19)
ST2 (CN1-18) SON (CN1-15)
LOP (CN1-45) LSN (CN1-44)
EM2 (CN1-42)

I<J7 LSP (CN1-43)
ﬂ— Light on: on

Input signal

*
I
2
I

o
[
-
|
-
|

J

Output signals U

(c) Torque control mode

OP (CN1-33)

ALM (CN1-48)

*'Ql‘L Light off: 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)
EM2 (CN1-42)

Input signal

Output signals
OP (CN1-33)

SA (CN1-22)

SP1 (CN1-41)

I

sl

=
u‘

—

ALM (CN1-48)

RES (CN1-19)
SON (CN1-15)

AL

— S— Light on: on

*IS DDFL Light off: off
RD (CN1-49)

ZSP (CN1-23)

VLC (CN1-25)
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4.5.8 Output signal (DO) forced output

POINT

@ When the servo system is used in a vertical lift application, turning on MBR
(Electromagnetic brake interlock) by the DO forced output after assigning it to
connector CN1 will release the electromagnetic brake, causing a drop. Take
drop preventive measures on the machine side.

Output signals can be switched on/off forcibly independently of the servo status. This function is used for
output signal wiring check, etc. This operation must be performed in the servo off state by turning off the

SON (Servo-on).

Operation

Call the display screen shown after power-on. Using the "MODE" button, show the diagnostic screen.

-

CN1 CN1 CN1 CN1 CN1 CN1
48 22 25 23 24 49

( -
I )
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(
I R
< 5
0 00 0 00 0
o3 iy
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H
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AN
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AN
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)
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D
Pammn)
7,
Pammn)
7,

)

Pammn)
SNl

)

£

H

AN
ju—

H
ﬂ

LN
-—

H

J—
AN

)

7,

)

Pt
\

)

7,

)

Pammm
7,

)

Pt
£

— D¢

Press "UP" three times.

Press "SET" for longer than 2 s.

] """" Switch on/off the signal below the lit segment.
«—Always lit

------ Indicates on/off of output signal. Definitions of on/off
are the same as those for the external I/O signals.
(Light on: on, light off: off)

Press "MODE" once.
------ The lit LED moves to the upper LED of CN1-24.
Press "UP" once.

------ CN1-24 switches on.

(Between CN1-24 and DOCOM are connected.)
Press "DOWN" once.

------ CN1-24 switches off.

Press "SET" for longer than 2 s.
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4.5.9 Test operation mode

@ The test operation mode is designed for checking servo operation. Do not use it

ACAUTl ON for actual operation.

@ If the servo motor operates unexpectedly, use EM2 (Forced stop 2) to stop it.

POINT
@ The test operation mode cannot be used in the absolute position detection
system by DIO ([Pr. PA03: _ _ _1]).
@ MR Configurator2 is required to perform positioning operation.
@ Test operation cannot be performed if SON (Servo-on) is not turned off.

(1) Mode switching
Call the display screen shown after power-on. Select JOG operation or motor-less operation in the
following procedure. Using the "MODE" button, show the diagnostic screen.

)L 1)

@ Press "UP" four times.
i e

N -

) . ) (

@ Press "SET" for longer than 2 s.
-' -— ." ' ------ When this screen a

ppears,
'-| "' | JOG operation can be performed.
t

Flickers in the test operation mode.
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(2) JOG operation

POINT

@®When performing JOG operation, turn on EM2, LSP and LSN. LSP and LSN can
be set to automatic on by setting [Pr. PDO1]to" _C

JOG operation can be performed when there is no command from the controller.

(a) Operation

The servo motor rotates while holding down the "UP" or the "DOWN" button. The servo motor stops
rotating by releasing the button. The operation condition can be changed using MR Configurator2.
The initial operation condition and setting range for operation are listed below.

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible
speed
AccgIeratlon/deceleratlon 1000 0 to 50000
time constant [ms]
The following table shows how to use the buttons.

Button Description

"wp" Press to start CCW rotation.
Release to stop.

"DOWN" Press to start CW rotation.

Release to stop.

If the USB cable is disconnected during JOG operation using the MR Configurator2, the servo motor

decelerates to a stop.

(b) Status display

Press the "MODE" button in the JOG operation-ready status to call the status display screen. When
the JOG operation is performed using the "UP" or "DOWN" button, the servo status is displayed
during the JOG operation. Every time the "MODE" button is pushed, the next status display screen
appears. When one cycle of the screen display is complete, it returns to the jog operation-ready
status screen. Refer to section 4.5.3 for details of status display. Note that the status display screen
cannot be changed by the "UP" or "DOWN" button during the JOG operation.

(c) Termination of JOG operation

To end the JOG operation, shut the power off once, or press the "MODE" button to switch to the next
screen, and then hold down the "SET" button for 2 s or longer.
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(3) Positioning operation

POINT

@ MR Configurator2 is required to perform positioning operation.
@Turn on EM2 (forced stop 2) when performing positioning operation.

Positioning operation can be performed when there is no command from a controller.

(a) Operation

= Er.'lake the repeated operation validi
— Motor speed 200 rimin
a) ° (1 —69[0‘0']: Repeat pattern | Fwd. rof. (CCW)-=Rev. rot. (CW) [v]
i i 1000 2 ms
b) Accel idecel. time constant n EDD[D‘;]} T 20 E:% -
c) __Move distance 262144 = pulse Bt
{Encoder pulze unit) (ze) Operation count 1 E:} times
(0-2147423647) (1-9999)
d)— — | LSP, LSN auto ON
. |:| Wake the aging function valid
e) |:| Z-phase =signal movement
| _—Move distance unit selection ] =
f) — ] O Command pulse unit (Electronic gear valid) Operating status: P
@ Encoder pulze unit (Electronic gear invalid) Operation count: 0 times
h) (&) Eorward cow ] l [@ Reverse cw A | ]
) ———
The SHIFT key can be used for forced stop.
k)

a) Motor speed [r/min]

Enter the servo motor speed into the "Motor speed" input field.

b) Acceleration/deceleration time constant [ms]

Enter the acceleration/deceleration time constant into the "Accel/decel time" input field.

c) Travel distance [pulse]

Enter the travel distance into the "Travel distance" input field.

d) LSP/LSN are automatically turned on

When setting the external stroke signal to automatic on, click the check box to enable it. When
it is not selected, turn on LSP and LSN externally.

e) Move till Z-phase signal

Travel is made until the travel distance is reached and the first Z-phase signal in the travelling

direction turns on.
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f) Travel distance unit selection
Select with the option buttons whether the travel distance set in c) is in the command pulse
unit or in the encoder pulse unit.
When the command input pulse unit is selected, the value, which is the set travel distance
multiplied by the electronic gear, will be the command value. When the encoder pulse unit is
selected, the travel distance is not multiplied by the electronic gear.

g) Enable repeat operation
To perform repeat operation, click the check. The initial setting and setting range for the repeat
operation are listed below.

Item Initial setting Setting range
Fwd. rot. (CCW) to rev. rot. (CW)
Fwd. rot. (CCW) to fwd. rot. (CCW)
Repeat pattern Fwd. rot. (CCW) to rev. rot. (CW) Rev. rot. (CW) to fwd. rot. (CCW)
Rev. rot. (CW) to rev. rot. (CW)
Dwell time [s] 2.0 0.1 to 50.0
Number pf operations 1 1 10 9999
[times]

To perform continuous operation with the repeat pattern and dwell time settings, which are set
by referring to the above table, click the check box of "Make the aging function enabled".

h) Forward/reverse the servo motor
Click 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 the servo motor
Click the "Pause" button during servo motor rotation to temporarily stop the servo motor.
This button is enabled during servo motor rotation.

h) Stop the servo motor
Click the "Stop" button during servo motor rotation to stop the servo motor.

k) Forced stop
Click the "Forced stop" button during servo motor rotation to make a sudden stop.
This button is enabled during servo motor rotation.

[) Operation status
The operation status during the repeat operation, and the number of operations are displayed

m)Axis No.
Axis No. in operation is displayed.

n) Termination of positioning operation window
Click the close button to cancel the positioning operation mode and close the window.

(b) Status display
The status display can be monitored during positioning operation.
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(4)

Motor-less operation

Without connecting the servo motor, output signals or status display can be provided in response to the
input device as if the servo motor is actually running. This operation can be used to check the sequence
of a controller or the like.

(a) Start of motor-less operation
After setting"_ _ _ 1" in [Pr. PC60], cycle the power. After that, perform external operation as in
ordinary operation.

(b) Termination of motor-less operation

To terminate the motor-less operation, set [Pr. PC60]to"__ 0" and then turn the power off.

Program operation

Positioning operation can be performed in two or more operation patterns combined, without using a
controller. Use this operation with the forced stop reset. This operation may be used independently of
whether servo-on or servo-off and whether a controller is connected or not.

Exercise control on the program operation screen of MR Configurator2. For full information, refer to the
MR Configurator2 Installation Guide.

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

Output signal (DO) forced output
Output signals can be switched on/off forcibly independently of the servo status. This function is used for
output signal wiring check, etc. Exercise control on the DO forced output screen of MR Configurator2.
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5. PARAMETERS

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

will make the operation unstable.
ACAUTlON @ If fixed values are written in the digits of a parameter, do not change these values.
@Do not change parameters for manufacturer setting.
@Do not set a value other than the described values to each parameter.

5.1 Parameter list

POINT
@To enable a parameter whose symbol is preceded by *, cycle the power after

setting it.
@ Abbreviations of operation modes indicate the followings.
Standard: Standard (semi closed loop system) use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor
(The fully closed loop system is available for the MR-J4-_A servo
amplifiers of which software version is A5 or later. Check the software
version using MR Configurator2.)
Lin.: Linear servo motor use
DD: Direct drive (DD) motor use
@The symbols in the control mode column mean as follows.
P: Position control mode
S: Speed control mode
T: Torque control mode
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5.1.1 Basic setting parameters ([Pr. PA_ _])

Operation Control
mode mode
No. | Symbol Name \I/rgltllil Unit g =lcla
n
PAO1 | *STY |Operation mode 1000h O|0|0|0C[O[O]0O
PAO2 [ *REG | Regenerative option 0000h O0l0]0]|0|0|0[0O
PA03 | *ABS | Absolute position detection system 0000h olo|lolo|o
PAO4 [ *AOP1 | Function selection A-1 2000h O|0|0[0]|0]|0O
PA05 | *FBP | Number of command input pulses per revolution 10000 olo|lOo|O|O
PAO6 CMX | Electronic gear numerator (command pulse multiplication 1 olo|o|o]|0O
numerator)
PAO7 CDV | Electronic gear denominator (command pulse multiplication 1 olo|lolo|o
denominator)

PA0O8 | ATU [ Auto tuning mode 0001h O|Oo[0]0O[0O]0
PA09 RSP | Auto tuning response 16 O[O0]|O0|0O|O|O
PA10 INP In-position range 100 [pulse] O|0|0|0|0O
PA11 TLP Forward rotation torque limit/positive direction thrust limit 100.0 [%] O|O|O0|OIO|0O]|0O
PA12 TLN Reverse rotation torque limit/negative direction thrust limit 100.0 [%] OlO|0|0|0O|0O]|0O
PA13 | *PLSS | Command pulse input form 0100h olololo|oO
PA14 *POL | Rotation direction selection/travel direction selection 0 e]liellellel @)
PA15| *ENR | Encoder output pulses 4000 [pulse/rev] [O|O|O|0O|O|O[0O
PA16 | *ENR2 [ Encoder output pulses 2 1 OlOo[0[0O[0]|0]|0
PA17 | *MSR | Servo motor series setting 0000h O Oolo|0o
PA18 | *MTY | Servo motor type setting 0000h O O|lO0|0O
PA19 | *BLK | Parameter writing inhibit 00AAh OlO0|0|O0|O0|0]0O
PA20 | *TDS | Tough drive setting 0000h OlO|O0|O0|OIO|0O
PA21 [ *AOP3 | Function selection A-3 0001h O|C[0O]|]C[0O]|0
PA22 For manufacturer setting 0000h
PA23 | DRAT | Drive recorder arbitrary alarm trigger setting 0000h O|0|OlO|0|0O|0O
PA24 | AOP4 | Function selection A-4 0000h O|0|0|0O[0O]|O
PA25 | OTHOV | One-touch tuning - Overshoot permissible level 0 [%] O|O|O0|O|0O|0O
PA26 | *AOP5 | Function selection A-5 0000h O|0|0[0[0O]|0O
PA27 For manufacturer setting 0000h
PA28 0000h
PA29 0000h
PA30 0000h
PA31 0000h
PA32 0000h
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5.1.2 Gainffilter setting parameters ([Pr. PB_ _])

Operation Control
mode mode
No. | Symbol Name Initial Unit | @
value Sl=zlela
n
PBO01 FILT Adaptive tuning mode (adaptive filter II) 0000h O|0|O[O|0|O|0O
PB02 | VRFT | Vibration suppression control tuning mode (advanced 0000h olo|o|lolo
vibration suppression control I1)
PB03 PST | Position command acceleration/deceleration time constant 0 [ms] O|O(O|O|O
(position smoothing)
PB04 | FFC |Feed forward gain 0 [%] 0l|0[0|0]|0
PBO5 For manufacturer setting 500
PB06 GD2 Load to motor inertia ratio/load to motor mass ratio 7.00 [Multiplier] [O|O|O|O|0O|0O
PB07 PG1 Model loop gain 15.0 [rad/s] O|lO0|O|O|O0|0O
PB08 PG2 | Position loop gain 37.0 [rad/s] [olieliellelle]
PB09 | VG2 |Speed loop gain 823 [rad/s] 0|0|0|0O[0O]0O
PB10 VIC Speed integral compensation 33.7 [ms] [olieliclfellelle]
PB11 VDC Speed differential compensation 980 O|O|O0|O0|0|0O
PB12 [ OVA | Overshoot amount compensation 0 [%] O|O0[0|0|O
PB13 NH1 Machine resonance suppression filter 1 4500 [Hz] OoOlolo|O|1O0|0|0O
PB14 | NHQ1 | Notch shape selection 1 0000h O|0|O[O|0|0O|0O
PB15 NH2 Machine resonance suppression filter 2 4500 [HZ] O|l0|O[O|0|O|(0O
PB16 | NHQ2 | Notch shape selection 2 0000h Olo|lo|]Oo|lO|0O|0O
PB17 NHF Shaft resonance suppression filter 0000h O|0|OlO|0|0O|0O
PB18 LPF | Low-pass filter setting 3141 [rad/s] O|0|0|O[0O]|O
PB19 | VRF11 | Vibration suppression control 1 - Vibration frequency 100.0 [Hz] O|O|O0|O0|0O
PB20 | VRF12 | Vibration suppression control 1 - Resonance frequency 100.0 [Hz] O|lO0|0|0O|0O
PB21 | VRF13 | Vibration suppression control 1 - Vibration frequency 0.00 ololol|lo|O
damping
PB22 | VRF14 | Vibration suppression control 1 - Resonance frequency 0.00 olololo|O
damping
PB23 | VFBF | Low-pass filter selection 0000h O[O[0[0[0]|0]|0
PB24 | *MVS | Slight vibration suppression control 0000h olo|lolo|o
PB25 | *BOP1 | Function selection B-1 0000h olololo|lO
PB26 | *CDP | Gain switching function 0000h O|O|O0|O|0O|0O
PB27 [ CDL | Gain switching condition 10 [kpps)/ O|O|0|0O|0O|0O
[pulse]/
[r/min]
PB28 CDT | Gain switching time constant 1 [ms] OlO|O|0O|0O]|0O
PB29 | GD2B |Load to motor inertia ratio/load to motor mass ratio after gain 7.00 [Multiplier] [O|O|O|O|IO|0O
switching
PB30 | PG2B | Position loop gain after gain switching 0.0 [rad/s] O|O|O0|0O|0O
PB31 | VG2B | Speed loop gain after gain switching 0 [rad/s] O|O|O0|O|0O|0O
PB32 VICB [ Speed integral compensation after gain switching 0.0 [ms] O|O|O0|O0|0O|0O
PB33 | VRF1B | Vibration suppression control 1 - Vibration frequency after 0.0 [Hz] olo|lo|O|O
gain switching
PB34 | VRF2B | Vibration suppression control 1 - Resonance frequency after 0.0 [Hz] O|lo|Oo|0O|0O
gain switching
PB35 | VRF3B | Vibration suppression control 1 - Vibration frequency 0.00 olo|o|lolo
damping after gain switching
PB36 | VRF4B | Vibration suppression control 1 - Resonance frequency 0.00 ololo|lOo|O
damping after gain switching
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Operation Control
mode mode
No. | Symbol Name Initial Unit °
value Sl=zlela
g 2155 0w+
n
PB37 For manufacturer setting 1600
PB38 0.00
PB39 0.00
PB40 0.00
PB41 0000h
PB42 0000h
PB43 0000h
PB44 0.00
PB45 | CNHF | Command notch filter 0000h ololo|lo|O
PB46 NH3 Machine resonance suppression filter 3 4500 [HZ] O|lOo|O0|lOI0Ol0O]|0O
PB47 | NHQ3 | Notch shape selection 3 0000h O|0|O(O|0|O|0O
PB48 NH4 Machine resonance suppression filter 4 4500 [HZ] O|lOo|O|lOIO|l0O]|0O
PB49 | NHQ4 | Notch shape selection 4 0000h O|0|O(O|0|0O|(0O
PB50 NH5 Machine resonance suppression filter 5 4500 [HZ] O|lOo|O|lOIO|l0O]|0O
PB51 NHQ5 | Notch shape selection 5 0000h O|0|O(O|0|0O|(0O
PB52 | VRF21 | Vibration suppression control 2 - Vibration frequency 100.0 [Hz] OlO|0|0|0O
PB53 | VRF22 | Vibration suppression control 2 - Resonance frequency 100.0 [Hz] O|0|O[0O|0O
PB54 | VRF23 | Vibration suppression control 2 - Vibration frequency 0.00 oO|lo|Oo|lO|0O
damping
PB55 | VRF24 | Vibration suppression control 2 - Resonance frequency 0.00 OolOololo|O
damping
PB56 | VRF21B | Vibration suppression control 2 - Vibration frequency after 0.0 [Hz] O|0|O0|l0O|0O
gain switching
PB57 | VRF22B | Vibration suppression control 2 - Resonance frequency after 0.0 [Hz] O|0|0O|l0O|0O
gain switching
PB58 | VRF23B | Vibration suppression control 2 - Vibration frequency 0.00 o|lolo|lOo|O
damping after gain switching
PB59 | VRF24B | Vibration suppression control 2 - Resonance frequency 0.00 o|lolol|lOo|O
damping after gain switching
PB60 | PG1B | Model loop gain after gain switching 0.0 [rad/s] O|O|O0|O|0O|0O
PB61 For manufacturer setting 0.0
PB62 0000h
PB63 0000h
PB64 0000h
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5.1.3 Extension setting parameters ([Pr. PC_ _])

Operation Control
mode mode
No. [ Symbol Name \Iglt:‘il Unit g ~ols
n
PCO1 STA | Acceleration time constant 0 [ms] O 0|0 olO
PCO02 STB Deceleration time constant 0 [ms] O O|0O OO
PCO03 STC S-pattern acceleration/deceleration time constant 0 [ms] O O|0 [0]Ke)
PC04 TQC | Torque command time constant/thrust command time 0 [ms] @) O|0 @)
constant
PCO05 SCH1 Internal speed command 1 100 [r/min)/ @) O|0O @)
Internal speed limit 1 [mmis] | O oo @)
PCO06 SC2 Internal speed command 2 500 [r/min)/ @) olo O
Internal speed limit 2 [mm/s] | O (o] le) @)
PCO7 SC3 Internal speed command 3 1000 [r/min)/ (@) olo O
Internal speed limit 3 [mm/s] | O o] fe) O
PC08 SC4 Internal speed command 4 200 [r/min)/ (@) olo O
Internal speed limit 4 [mm/s] O OO O
PCO09 SC5 Internal speed command 5 300 [r/min)/ O olNe) @)
Internal speed limit 5 [mmis] | O oo @)
PC10 SC6 Internal speed command 6 500 [r/min)/ @) O|0O O
Internal speed limit 6 [mm/s] | O o] e @)
PC11 SC7 Internal speed command 7 800 [r/min)/ (@) olo O
Internal speed limit 7 [mm/is] | O o]fe) O
PC12 VCM | Analog speed command - Maximum speed 0 [r/min]/ (@) olo O
Analog speed limit - Maximum speed [mm/s] [ O o] fe) @)
PC13 TLC Analog torque/thrust command maximum output 100.0 [%] (@) olo (@)
Analog torque/thrust limit maximum output O 0|10 O
PC14 | MOD1 | Analog monitor 1 output 0000h O|O|0|O|0|0O|O
PC15| MOD2 | Analog monitor 2 output 0001h O|O|O|0O|0O|0O]|0O
PC16 MBR [ Electromagnetic brake sequence output 0 [ms] O[O|0|0O|O|0O]|0O
PC17| ZSP | Zero speed 50 [fmin}) O|O|[O|O[O|O|O
[mm/s]
PC18 | *BPS |Alarm history clear 0000h O|0|0|0[0[0]|0
PC19 | *ENRS | Encoder output pulse selection 0000h O|O|O|0O|0O|0O]|0O
PC20| *SNO | Station No. setting 0 [station] [O|O|O|O|O[O]|O
PC21 *SOP | RS-422 communication function selection 0000h OlO|0|0O|O|0O|0O
PC22 | *COP1 | Function selection C-1 0000h O|O|0|O|0|0O|0O
PC23 | *COP2 | Function selection C-2 0000h @) O|0O OO
PC24 [ *COP3 | Function selection C-3 0000h olo|lolo|o
PC25 For manufacturer setting 0000h
PC26 | *COP5 | Function selection C-5 0000h O|0|0|0O[0O]|O
PC27 | *COP6 | Function selection C-6 0000h OlO|0|0O|O|0O|0O
PC28 For manufacturer setting 0000h
PC29 0000h
PC30| STA2 |Acceleration time constant 2 0 [ms] @) o[lo ol0
PC31| STB2 | Deceleration time constant 2 0 [ms] @) 0|0 olO
PC32 | CMX2 |Command input pulse multiplication numerator 2 1 OlO|0|0O|0O
PC33 | CMX3 |Command input pulse multiplication numerator 3 1 ololol|lo|O
PC34 [ CMX4 | Command input pulse multiplication numerator 4 1 olo|o|lolo
PC35 TL2 Internal torque limit 2/internal thrust limit 2 100.0 [%] O|O|O0|0O|0O|0O]|0O
PC36 | *DMD | Status display selection 0000h O|0[0O|0|O|0O|O
PC37 VCO | Analog speed command offset 0 [mV] (@) olo O
Analog speed limit offset O 010 O




5. PARAMETERS

Operation Control
mode mode
No. | Symbol Name Initial Unit °
value Sl=|cla
EIZ|5|a oo+
%]
PC38 TPO | Analog torque command offset 0 [mV] @) O|0O @)
Analog torque limit offset Oo|lOo|lO|O O
PC39 MO1 Analog monitor 1 offset 0 [mV] olo|lo|o|lOolO|O
PC40 MO2 | Analog monitor 2 offset 0 [mV] ololo|lo|lolo|O
PC41 For manufacturer setting 0
PC42 0
PC43 ERZ Error excessive alarm detection level 0 [revi/lmm] |O[O|O|O|0O
PC44 | *COP9 | Function selection C-9 0000h O O
PC45 [ *COPA | Function selection C-A 0000h O|0 O|l0|0O
PC46 For manufacturer setting 0
pPC47 0
PC48 0
PC49 0
PC50 0000h
PC51 [ RSBR | Forced stop deceleration time constant 100 [ms] olo|ololo|lo
PC52 For manufacturer setting 0
PC53 0
PC54 [ RSUP1 | Vertical axis freefall prevention compensation amount 0 [0.0001rev)/ |O|O|O|O|0O
[0.01mm]
PC55 For manufacturer setting 0
PC56 100
PC57 0000h
PC58 0
PC59 0000h
PC60 [ *COPD | Function selection C-D 0000h O O|l0|0O
PC61 For manufacturer setting 0000h
PC62 0000h
PC63 0000h
PC64 0000h
PC65 0000h
PC66 0000h
PC67 0000h
PC68 0000h
PC69 0000h
PC70 0000h
PC71 0000h
PC72 0000h
PC73 0000h
PC74 0000h
PC75 0000h
PC76 0000h
PC77 0000h
PC78 0000h
PC79 0000h
PC80 0000h




5. PARAMETERS

5.1.4 1/0O setting parameters ([Pr. PD_ _])
Operation Control
mode mode
No. | Symbol Name Initial Unit | @
value Sl=zlela
% L:LS Sla [a N 7o
n

PDO1 [ *DIA1 | Input signal automatic on selection 1 0000h OlO|O|O|O|O|O
PDO02 For manufacturer setting 0000h

PD0O3 | *DI1L | Input device selection 1L 0202h Ol0|0|0O|0]|0O
PD04 [ *DI1H | Input device selection 1H 0002h (@) ele) (@)
PDO5 | *DI2L | Input device selection 2L 2100h O|0|0|0|0]|0
PDO06 | *DI2H | Input device selection 2H 0021h O oo O
PDO7 | *DI3L | Input device selection 3L 0704h Ol0|0|0|0]|0
PDO08 | *DI3H | Input device selection 3H 0007h O [ele) O
PD09 | *DI4L | Input device selection 4L 0805h O|0|0|0|0]|0
PD10 | *DI4H | Input device selection 4H 0008h (@) O|O (@)
PD11 | *DI5SL | Input device selection 5L 0303h Ol0|0|0O|0]|0O
PD12 | *DI5H | Input device selection 5H 0003h (@) O|0O (@)
PD13 | *DI6L | Input device selection 6L 2006h O|0]|0|0O|0]|0O
PD14 | *DI6H | Input device selection 6H 0020h @) O|lO @)
PD15 For manufacturer setting 0000h

PD16 0000h

PD17 | *DIS8L | Input device selection 8L 0AOAh O|0|0|0|0|0
PD18 | *DI8H | Input device selection 8H 0000h O olo O
PD19 | *DIOL | Input device selection 9L 0BOBh O|0|0|0|0|0
PD20 | *DI9H | Input device selection 9H 0000h O olo O
PD21 | *DIMOL | Input device selection 10L 2323h O|lO0|O|O|0|0O
PD22 | *DIMOH | Input device selection 10H 0023h O olo O
PD23 | *DO1 Output device selection 1 0004h O|O|O|O0|0O|0]|0O
PD24 [ *DO2 | Output device selection 2 000Ch O[O|0|O0|O|0O|0O
PD25| *DO3 | Output device selection 3 0004h O|O|O|O|IO|0O]|0O
PD26 | *DO4 | Output device selection 4 0007h O[O|0|O0|O|0O|0O
PD27 For manufacturer setting 0003h

PD28 | *DO6 | Output device selection 6 0002h O|O|O|0O|0O|0O]|0O
PD29 *DIF Input filter setting 0004h O|O|O|O|I0O|0O]|0O
PD30 [ *DOP1 | Function selection D-1 0000h O[O|0|O0|O|0O|0O
PD31 For manufacturer setting 0000h

PD32 | *DOP3 | Function selection D-3 0000h olololo|lO

PD33 For manufacturer setting 0000h

PD34 [ DOP5 | Function selection D-5 0000h OlO|0|0O|O|0O|0O
PD35 For manufacturer setting 0000h

PD36 0000h

PD37 0000h

PD38 0

PD39 0

PD40 0

PD41 0000h

PD42 0000h

PD43 0000h

PD44 0000h

PD45 0000h

PD46 0000h

PD47 0000h

PD48 0000h
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5.1.5 Extension setting 2 parameters ([Pr. PE_ 1)

Operation Control
mode mode
No. | Symbol Name Initial Unit | @
value Si=|cla
% L:LS -l P [a N 7o
n

PEO1 | *FCT1 | Fully closed loop function selection 1 0000h o) @)

PEO2 For manufacturer setting 0000h

PEO3 | *FCT2 | Fully closed loop function selection 2 0003h ) @)

PEO4 *FBN | Fully closed loop control - Feedback pulse electronic gear 1 - 1 ) @)
Numerator

PEO5 *FBD | Fully closed loop control - Feedback pulse electronic gear 1 - 1 ) @)
Denominator

PEO06 BC1 Fully closed loop control - Speed deviation error detection 400 [r/min] @) @)
level

PEO7 BC2 Fully closed loop control - Position deviation error detection 100 [kpulse] @) @)
level

PEO8 DUF Fully closed loop dual feedback filter 10 [rad/s] @) @)

PEO9 For manufacturer setting 0000h

PE10 | FCT3 | Fully closed loop function selection 3 0000h @) @)

PE11 For manufacturer setting 0000h

PE12 0000h

PE13 0000h

PE14 0111h

PE15 20

PE16 0000h

PE17 0000h

PE18 0000h

PE19 0000h

PE20 0000h

PE21 0000h

PE22 0000h

PE23 0000h

PE24 0000h

PE25 0000h

PE26 0000h

PE27 0000h

PE28 0000h

PE29 0000h

PE30 0000h

PE31 0000h

PE32 0000h

PE33 0000h

PE34 | *FBN2 | Fully closed loop control - Feedback pulse electronic gear 2 - 1 @) @)
Numerator

PE35 | *FBD2 | Fully closed loop control - Feedback pulse electronic gear 2 - 1 @) @)
Denominator

PE36 For manufacturer setting 0.0

PE37 0.00

PE38 0.00

PE39 20

PE40 0000h

PE41 EOP3 | Function selection E-3 0000h ololololo|lolo




5. PARAMETERS

Operation Control
mode mode
No. | Symbol Name Initial Unit °
value Sl=|cla
EIZ|5|a 0w+
%]
PE42 For manufacturer setting 0
PE43 0.0
PE44 0000h
PE45 0000h
PE46 0000h
PE47 0000h
PE48 0000h
PE49 0000h
PE50 0000h
PES51 0000h
PE52 0000h
PE53 0000h
PE54 0000h
PE55 0000h
PE56 0000h
PE57 0000h
PE58 0000h
PE59 0000h
PEG0O 0000h
PE61 0.00
PE62 0.00
PEG3 0.00
PE64 0.00




5. PARAMETERS

5.1.6 Extension setting 3 parameters ([Pr. PF_ 1)

Operation Control
mode mode
No. | Symbol Name Initial Unit | @
value Si=|cla

% L:LS -l P [a N 7o

n
PFO1 For manufacturer setting 0000h
PF02 0000h
PFO03 0000h
PFO4 0
PFO05 0
PF06 0000h
PFO7 1
PFO08 1
PF09 | *FOP5 | Function selection F-5 0000h O|0O olo|o
PF10 For manufacturer setting 0000h
PF11 0000h
PF12 10000
PF13 100
PF14 100
PF15 DBT Electronic dynamic brake operating time 2000 [ms] O|0O Oolo|0o
PF16 For manufacturer setting 0000h
PF17 10
PF18 0000h
PF19 0000h
PF20 0000h
PF21 DRT Drive recorder switching time setting 0 [s] ololo|lo|lolo]|o
PF22 For manufacturer setting 200
PF23 | OSCL1 | Vibration tough drive - Oscillation detection level 50 [%] OlO|O|O|O|0O
PF24 | *OSCL2 | Vibration tough drive function selection 0000h olololo|lOo|lO
PF25 | CVAT [ SEMI-F47 function - Instantaneous power failure detection 200 [ms] ololo|lo|lolo|O

time (instantaneous power failure tough drive - detection
time)
PF26 For manufacturer setting 0
PF27 0
PF28 0
PF29 0000h
PF30 0
PF31 FRIC | Machine diagnosis function - Friction judgement speed 0 [r/min]/ olololololo|o
[mm/s]

PF32 For manufacturer setting 50
PF33 0000h
PF34 0000h
PF 35 0000h
PF36 0000h
PF37 0000h
PF38 0000h
PF39 0000h
PF40 0000h
PF41 0000h
PF42 0000h
PF43 0000h
PF44 0000h
PF45 0000h
PF46 0000h
PF47 0000h
PF48 0000h
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5.1.7 Linear servo motor/DD motor setting parameters ([Pr. PL_ _])
Operation Control
mode mode
No. | Symbol Name \I/rglt:f:el Unit g Zlola

= > 5 a o|ln|+-

n
PLO1 *LIT1 | Linear servo motor/DD motor function selection 1 0301h O[O[O|0O]|0O
PLO2 *LIM Linear encoder resolution - Numerator 1000 [um] O O[O0
PLO3 *LID Linear encoder resolution - Denominator 1000 [um] @) O|0|0
PLO4 | *LIT2 |[Linear servo motor/DD motor function selection 2 0003h O|O0|0[(0]|0
PLO5 LB1 Position deviation error detection level 0 [mm]/ |00

[0.01rev]
PLO6 LB2 Speed deviation error detection level 0 [r/min}/ O|0|0|0O
[mm/s]
PLO7 LB3 Torque/thrust deviation error detection level 100 [%] O|O0|0|0]|0
PLO8 | *LIT3 [ Linear servo motor/DD motor function selection 3 0010h O[O[O|0O]|0O
PLO9 | LPWM [ Magnetic pole detection voltage level 30 [%] O[O[O|0O]|0O
PL10 For manufacturer setting 5
PL11 100
PL12 500
PL13 0000h
PL14 0000h
PL15 20
PL16 0
PL17 | LTSTS | Magnetic pole detection - Minute position detection method - 0000h
Function selection
PL18 IDLV | Magnetic pole detection - Minute position detection method - 0 [%] O|0|0|0O
Identification signal amplitude

PL19 For manufacturer setting 0
PL20 0
PL21 0
PL22 0
PL23 0000h
PL24 0
PL25 0000h
PL26 0000h
PL27 0000h
PL28 0000h
PL29 0000h
PL30 0000h
PL31 0000h
PL32 0000h
PL33 0000h
PL34 0000h
PL35 0000h
PL36 0000h
PL37 0000h
PL38 0000h
PL39 0000h
PL40 0000h
PL41 0000h
PL42 0000h
PL43 0000h
PL44 0000h
PL45 0000h
PL46 0000h
PL47 0000h
PL48 0000h
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5.2 Detailed list of parameters

POINT

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

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

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
nit] | p|s|T
PAO1 _ _ _x | Control mode selection Oh OlO|0O
*STY Select a control mode.
Operation 0: Position control mode
mode 1: Position control mode and speed control mode
2: Speed control mode
3: Speed control mode and torque control mode
4: Torque control mode
5: Torque control mode and position control mode
_ _X_ | Operation mode selection Oh OlO|O
0: Standard control mode
1: Fully closed loop control mode
4: Linear servo motor control mode
6: DD motor control mode
Setting other than above will trigger [AL. 37 Parameter error]. The linear servo
system, direct drive servo system and fully closed loop system are available for the
MR-J4-_A(-RJ) servo amplifiers of which software version is A5 or later.
_ X _ _ | For manufacturer setting Oh
X__ _ 1h
PAO2 x x | Regenerative option 00h OlO|0O
*REG Select the regenerative option.
Regenerative Incorrect setting may cause the regenerative option to burn.
option If a selected regenerative option is not for use with the servo amplifier, [AL. 37
Parameter error] occurs.
00: Regenerative option is not used.
- For the servo amplifier of 100 W, a regenerative resistor is not used.
- For the servo amplifier of 0.2 kW to 7 kW, the built-in regenerative resistor is
used.
- The supplied regenerative resistor or a regenerative option is used with the
servo amplifier of 11 kW to 22 kW.
01: FR-RC/FR-CV/FR-BU2
When you use FR-RC, FR-CV, or FR-BU2, select "Mode 2 (_ _ _ 1)" of
"Undervoltage alarm detection mode selection" in [Pr. PC27].
02: MR-RB032
03: MR-RB12
04: MR-RB32
05: MR-RB30
06: MR-RB50 (Cooling fan is required.)
08: MR-RB31
09: MR-RB51 (Cooling fan is required.)
0B: MR-RB3N
0C: MR-RB5N (Cooling fan is required.)
FA: When the supplied regenerative resistor or a regenerative option used with the
servo amplifier of 11 kW to 22 kW is cooled by a cooling fan to increase
regenerative ability.
_ X _ _ | For manufacturer setting Oh
X Oh
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | p|S|T
PAO3 _ _ _ X | Absolute position detection system selection Oh
*ABS Set this parameter when using the absolute position detection system in the position
Absolute control mode.
position 0: Disabled (incremental system)
detection 1: Enabled (absolute position detection system by DIO)
system 2: Enabled (absolute position detection system by communication) (available for the
software version A3 or later)
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PAO4 _ _ _ X | For manufacturer setting Oh
*AOP1 __X_ Oh
Function X _ Oh
selection A-1 [ x [ Forced stop deceleration function selection 2h olo
0: Forced stop deceleration function disabled (with EM1)
2: Forced stop deceleration function enabled (with EM2)
Refer to table 5.1 for details.
Table 5.1 Deceleration method
Setting EM2/EM1 Deceleration method
value EM2 or EM1 is off Alarm occurred
o___ EM1 MBR (Electromagnetic MBR (Electromagnetic
brake interlock) turns off brake interlock) turns off
without the forced stop without the forced stop
deceleration. deceleration.
2__ EM2 MBR (Electromagnetic MBR (Electromagnetic
brake interlock) turns off brake interlock) turns off
after the forced stop after the forced stop
deceleration. deceleration.
PAO5 The servo motor rotates based on set command input pulses. 10000 | O
*FBP To enable the parameter value, set "Electronic gear selection” to "Number of
Number of command input pulses per revolution (1 _ _ _)" of in [Pr. PA21]. "1 _ _ _" cannot be
command set in [Pr. PA21] in the linear control mode.
input pulses
per revolution Setting range: 1000 to 1000000
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Initial

No./symbol/ | Setting . Control
L Function value
name digit . mode
[unit]
PA06 Set the numerator of the electronic gear. 1 @)
CMX To enable the parameter, set "Electronic gear selection" to "Electronic gear (0 _ _ )"
Electronic or "J3A electronic gear setting value compatibility mode (2 _ _ )" in [Pr. PA21].
gear The following shows a standard of the setting range of the electronic gear.
numerator
(command 1 CMX
pulse 10 < cpv <4000
multiplication
numerator) If the set value is outside this range, noise may be generated during
acceleration/deceleration or operation may not be performed at the preset speed
and/or acceleration/deceleration time constants.
Number of command input pulses per revolution ([Pr. PA05] "1000" to "1000000")
Electronic gear selection Electronic gear
(x___)(IPr. PA21]) (IPr. PAOB]+[Pr. PAO7])
Command
pulse train
Encoder
Pt (servo motor resolution): 4194304 pulses/rev
Always set the electronic gear with servo-off state to prevent unexpected operation
due to improper setting.
Setting range: 1 to 16777215
PAO7 Set the denominator of the electronic gear. 1 @)
Cbv To enable the parameter, set "Electronic gear selection" to "Electronic gear (0 _ _ )"
Electronic or "J3A electronic gear setting value compatibility mode (2 _ _ )" in [Pr. PA21].
gear
denominator Setting range: 1 to 16777215
(command
pulse
multiplication
denominator)
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | P| S| T
PAO8 _ _ _ X | Gain adjustment mode selection 1h O
ATU Select the gain adjustment mode.
Auto tuning 0: 2 gain adjustment mode 1 (interpolation mode)
mode 1: Auto tuning mode 1
2: Auto tuning mode 2
3: Manual mode
4: 2 gain adjustment mode 2
Refer to table 5.2 for details.
_ _ X _ | For manufacturer setting Oh
X Oh
X_ Oh
Table 5.2 Gain adjustment mode selection
Setting Gain adjustment Automatically adjusted parameter
value mode
_ __ 02 gain adjustment [Pr. PBO6 Load to motor inertia ratio]
mode 1 [Pr. PB08 Position loop gain]
(interpolation mode) | [Pr. PB09 Speed loop gain]
[Pr. PB10 Speed integral compensation]
_ _ _ 1 | Auto tuning mode 1 [Pr. PBO6 Load to motor inertia ratio]
[Pr. PBO7 Model loop gain]
[Pr. PBO8 Position loop gain]
[Pr. PB0O9 Speed loop gain]
[Pr. PB10 Speed integral compensation]
_ _ _ 2 | Auto tuning mode 2 [Pr. PBO7 Model loop gain]
[Pr. PBO8 Position loop gain]
[Pr. PBO9 Speed loop gain]
[Pr. PB10 Speed integral compensation]
_ __ 3 | Manual mode
_ _ _4 |2 gain adjustment [Pr. PBO8 Position loop gain]
mode 2 [Pr. PB09 Speed loop gain]
[Pr. PB10 Speed integral compensation]
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | p| S| T
PAO9 Set a response of the auto tuning. 16 O
RSP
Auto tuning Machine characteristic Machine characteristic
response Setting Guidelipe for Setting Guideliqe for
value [Response machine value [Response machine
resonance resonance
frequency [Hz] frequency [Hz]
1 Low 2.7 21 Middle 67.1
2 response 3.6 22 response 75.6
3 t 49 23 t 85.2
4 6.6 24 95.9
5 10.0 25 108.0
6 11.3 26 121.7
7 12.7 27 137.1
8 14.3 28 154.4
9 16.1 29 173.9
10 18.1 30 195.9
11 20.4 31 220.6
12 23.0 32 248.5
13 25.9 33 279.9
14 29.2 34 315.3
15 32.9 35 355.1
16 37.0 36 400.0
17 41.7 37 446.6
18 v 47.0 38 v 501.2
19 Middle 52.9 39 High 571.5
20 response 59.6 40 response 642.7
Setting range: 1 to 40
PA10 Set an in-position range per command pulse. 100 O
INP To change it to the servo motor encoder pulse unit, set [Pr. PC24]. [pulse]
In-position
range Setting range: 0 to 65535
PA11 You can limit the torque or thrust generated by the servo motor. Set the parameter 1000 [O|lO|O
TLP referring section 3.6.1 (5). [%]
Forward When you output torque or thrust as analog monitor output, the larger value of [Pr.
rotation PA11 Forward rotation torque limit/positive direction thrust limit value] or [Pr. PA12
torque Reverse rotation torque limit/negative direction thrust limit value] will be the
limit/positive maximum output voltage (8 V).
direction Set the parameter on the assumption that the maximum torque or thrust is 100.0 [%].
thrust limit The parameter is for limiting the torque of the servo motor in the CCW power running
or CW regeneration, or limiting the thrust of the linear servo motor in the positive
direction power running or negative direction regeneration. Set this parameter to
"0.0" to generate no torque or thrust.
Setting range: 0.0 to 100.0
PA12 You can limit the torque or thrust generated by the servo motor. Set the parameter 1000 OO | O
TLN referring section 3.6.1 (5). [%]
Reverse When you output torque or thrust with analog monitor output, the larger value of [Pr.
rotation PA11 Forward rotation torque limit/positive direction thrust limit value] or [Pr. PA12
torque Reverse rotation torque limit/negative direction thrust limit value] will be the
limit/negative maximum output voltage (8 V).
direction Set the parameter on the assumption that the maximum torque or thrust is 100.0 [%].
thrust limit The parameter is for limiting the torque of the servo motor in the CCW power running
or CW regeneration, or limiting the thrust of the linear servo motor in the positive
direction power running or negative direction regeneration. Set this parameter to
"0.0" to generate no torque or thrust.
Setting range: 0.0 to 100.0
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. Initial Control
No./symbol/ Se.ttllng Function value mode
name digit ;
[unit] S| T
PA13 _ _ _x | Command input pulse train form selection Oh
*PLSS 0: Forward/reverse rotation pulse train
Command 1: Signed pulse train
pulse input 2: A-phase/B-phase pulse train
form Refer to table 5.3 for settings.
_ _ X _ | Pulse train logic selection Oh
0: Positive logic
1: Negative logic
Refer to table 5.3 for settings.
_X_ _ | Command input pulse train filter selection 1h
Selecting proper filter enables to enhance noise immunity.
0: Command input pulse train is 4 Mpps or less.
1: Command input pulse train is 1 Mpps or less.
2: Command input pulse train is 500 kpps or less.
3: Command input pulse train is 200 kpps or less (available for the software version
A5 or later)
1 Mpps or lower commands are supported by "1". When inputting commands
between 1 Mpps and 4 Mpps, set "0".
X _ _ _ | For manufacturer setting Oh
Table 5.3 Command input pulse train form selection
Setting . Foward r.otati.on Reverse rptatign
value Pulse train form (positive direction) (negative direction)
command command
Forward rotation
pulse train
(positive direction | PP =3 1 1 7 |
0010h pulse traln).
Reverse rotation
pulse train NP ipipinin
(negative direction
o pulse train)
g
© PPN W
2
0011h % Pulse train + sign
z NP L | H
A-phase pulse PP LI B S B 2 I 2
train
0012h B-phase pulse
train NP I I I S N T N
Forward rotation
pulse train
(positive direction PP FLFLFLE
0000h pulse traln).
Reverse rotation
pulse train NP b e e
(negative direction
o pulse train)
8
E pp S LFLFLFL FIFLFLSL
0001h | G | Pulse train + sign
£ NP
H I L
Aphasepuse | PP f3 | f} f
0002h train
B-phase pulse
train A T e T S A A

Arrows in the table indicate the timing of importing pulse trains. A-phase and B-phase pulse trains are imported after
they have been multiplied by 4.
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No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
unit] | P|S|T
PA14 Select the servo motor rotation direction or linear servo motor travel direction for the 0
*POL input pulse train.
Rotation
direction Servo motor rotation direction/
selection/ Setting linear servo motor travel direction
travel direction value When forward rotation When reverse rotation
selection pulse is input pulse is input
0 CCW or positive direction [ CW or negative direction
1 CW or negative direction | CCW or positive direction
The following shows the servo motor rotation directions.
Forward rotation (CCW)
\{ Reverse rotation (CW)
The positive/negative directions of the linear servo motor are as follows.
Negative direction secondarysde Secondary side Negative direction
Positive direction Positive direction
Primary side
Positive direction
Primary side Secondary side
Negative direction Primary side
LM-H3/LM-F series LM-U2 series LM-K2 series
Setting range: 0, 1
PA15 Set the encoder output pulses from the servo amplifier by using the number of 4000 [O|O | O
*ENR output pulses per revolution, dividing ratio, or electronic gear ratio. (after [pulse/
Encoder multiplication by 4) rev]
output pulses To set a numerator of the electronic gear, select "A-phase/B-phase pulse electronic
gear setting (_ _ 3 _)" of "Encoder output pulse setting selection" in [Pr. PC19].
The maximum output frequency is 4.6 Mpps. Set the parameter within this range.
Setting range: 1 to 4194304
PA16 Set a denominator of the electronic gear for the A/B-phase pulse output. 1 olo|lo
*ENR2 To set a denominator of the electronic gear, select "A-phase/B-phase pulse
Encoder electronic gear setting (_ _ 3 _)" of "Encoder output pulse setting selection" in [Pr.
output pulses PC19].
2
Setting range: 1 to 4194304
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. Initial Control
No./symbol/ Se.ttllng Function value mode
name digit ;
unit] [PTSTT
PA17 When you use a linear servo motor, select its model from [Pr. PA17] and [Pr. PA18]. | 0000h | O | O | O
*MSR Set this and [Pr. PA18] at a time.
Servo motor Refer to the following table for settings.
series setting
. Parameter
Linear servo motor Servo motor model
series (primary side) [Pr. PA17] [Pr. PA18]
setting setting
LM-H3P2A-07P-BSS0 2101h
LM-H3P3A-12P-CSS0 3101h
LM-H3P3B-24P-CSS0 3201h
LM-H3P3C-36P-CSS0 3301h
LM-H3 LM-H3P3D-48P-CSS0 00BBh 3401h
LM-H3P7A-24P-ASS0O 7101h
LM-H3P7B-48P-ASS0 7201h
LM-H3P7C-72P-ASS0O 7301h
LM-H3P7D-96P-ASS0O 7401h
LM-U2PAB-05M-0SS0 A201h
LM-U2PAD-10M-0SS0 A401h
LM-U2PAF-15M-0SS0 AB601h
LM-U2PBB-07M-1SS0 B201h
LM-U2 LM-U2PBD-15M-1SS0 00B4h B401h
LM-U2PBF-22M-1SS0 2601h
LM-U2P2B-40M-2SS0 2201h
LM-U2P2C-60M-2SS0 2301h
LM-U2P2D-80M-2SS0 2401h
LM-FP2B-06M-1SS0
(natural cooling) 2201h
LM-FP2D-12M-1SS0
(natural cooling) 2401h
LM-FP2F-18M-1SS0
(natural cooling) 2601h
LM-FP4B-12M-1SS0
(natural cooling) 4201h
LM-FP4D-24M-1SS0
(natural cooling) 4401h
LM-FP4F-36M-1SS0
(natural cooling) 4601h
LM-FP4H-48M-1SS0
LM-F (natural cooling) 00B2h 4801h
LM-FP2B-06M-1SS0 2202
(liquid cooling)
LM-FP2D-12M-1SS0
(liquid cooling) 2402h
LM-FP2F-18M-1SS0
(liquid cooling) 2602h
LM-FP4B-12M-1SS0
(liquid cooling) 4202h
LM-FP4D-24M-1SS0
(liquid cooling) 4402h
LM-FP4F-36M-1SS0
(liquid cooling) 4602h
LM-FP4H-48M-1SS0
(liquid cooling) 4802h
LM-K2P1A-01M-2SS1 1101h
LM-K2P1C-03M-2SS1 1301h
LM-K2P2A-02M-1SS1 2101h
LM-K2 LM-K2P2C-07M-1SS1 00B8h 2301h
LM-K2P2E-12M-1SS1 2501h
LM-K2P3C-14M-1SS1 3301h
LM-K2P3E-24M-1SS1 3501h
PA18 When you use a linear servo motor, select its model from [Pr. PA17] and [Pr. PA18]. | 0000h [ O | O | O
*MTY Set this and [Pr. PA17] at a time.
Servo motor Refer to the table of [Pr. PA17] for settings.
type setting

5-19
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No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
unit] | p|S|T
PA19 Select a reference range and writing range of the parameter. 00AAh [eX o)
*BLK Refer to table 5.4 for settings.
Parameter Table 5.4 [Pr. PA19] setting value and reading/writing range
writing inhibit
patg | Setnd | pr | pg | pc | PD | PE | PF | PL
operation
Other [ Reading O
than
below | Writing O
000Ah Reéc.ilng Only 19
Writing |Only 19
ooon |Reading] © | O | O
Writing @) @) @)
oooch |eading| O O O O
Writing O @) @) )
O00AAN | Reading | O o) o) o o) o)
(initial
value) | Writing O @) @) @) @) @)
00ABh Reéc.ilng O O O O O O O
Writing @) ©) ®) @) ©) ©) O
1o0Bh |eading| O
Writing |Only 19
1ooch [Reading] O O O O
Writing |Only 19
10AAh ReaTo‘hng @) ©) ®) @) ©) ©)
Writing |Only 19
10ABh ReaTo.hng O ©) @) @) ©) ©) O
Writing |Only 19
PA20 Alarms may not be avoided with the tough drive function depending on the situations of the power supply and load
*TDS fluctuation.
Tough drive | You can assign MTTR (During tough drive) to the pins CN1-22 to CN1-25 and CN1-49 with [Pr. PD23] to [Pr. PD26]
setting and [Pr. PD28].

_ _ _x | For manufacturer setting Oh
_ _ X _ | Vibration tough drive selection Oh olo
0: Disabled
1: Enabled
Selecting "1" enables to suppress vibrations by automatically changing setting
values of [Pr. PB13 Machine resonance suppression filter 1] and [Pr. PB15 Machine
resonance suppression filter 2] in case that the vibration exceed the value of the
oscillation level set in [Pr. PF23].
To output the oscillation detection alarm as a warning, set [Pr. PF24 Vibration tough
drive function selection].
Refer to section 7.3 for details.
_ X _ _ | SEMI-F47 function selection (instantaneous power failure tough drive selection) Oh olo|o
0: Disabled
1: Enabled
Selecting "1" enables to avoid occurring [AL. 10.1 Voltage drop in the control circuit
power] using the electrical energy charged in the capacitor in case that an
instantaneous power failure occurs during operation. In [Pr. PF25 SEMI-F47 function
- Instantaneous power failure detection time (instantaneous power failure tough drive
- detection time)], set the time period until the occurrence of [AL. 10.1 Voltage drop
in the control circuit power].
X For manufacturer setting Oh
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | P|S|T
PA21 _ _ _ X | One-touch tuning function selection 1h Oolo
*AOP3 0: Disabled
Function 1: Enabled
selection A-3
When the digit is "0", the one-touch tuning is not available.
_ _ X _ | For manufacturer setting Oh
X _ Oh
X _ _ _ | Electronic gear selection Oh (@)
0: Electronic gear ([Pr. PA06] and [Pr. PAQ7])
1: Number of command input pulses per revolution ([Pr. PA05])
2: J3A electronic gear setting value compatibility mode
(Electronic gear ([Pr. PA06] and [Pr. PAO7] x 16))
Setting the parameter enables the electronic gear value set in MR-J3-A.
PA23 _ _xx [Alarm detail No. setting 00h olo|0O
DRAT Set the digits when you execute the trigger with arbitrary alarm detail No. for the
Drive drive recorder function.
recorder When these digits are "0 0", only the arbitrary alarm No. setting will be enabled.
arbitrary XX _ _ | Alarm No. setting ooh |ololo
alarm trigger Set the digits when you execute the trigger with arbitrary alarm No. for the drive
setting recorder function.
When "0 0" are set, arbitrary alarm trigger of the drive recorder will be disabled.

Setting example:
To activate the drive recorder when [AL. 50 Overload 1] occurs, set "5 0 0 0".
To activate the drive recorder when [AL. 50.3 Thermal overload error 4 during operation] occurs, set "5 0 0 3".

PA24 _ _ _ X | Vibration suppression mode selection Oh [ORNO)
AOP4 0: Standard mode

Function 1: 3 inertia mode

selection A-4 2: Low response mode

When you select the standard mode or low response mode, "Vibration suppression
control 2" is not available.

When you select the 3 inertia mode, the feed forward gain is not available.

Before changing the control mode during the 3 inertia mode or low response mode,
stop the motor.

_ _ X _ | For manufacturer setting Oh
X Oh
X___ Oh
PA25 Set a permissible value of overshoot amount for one-touch tuning as a percentage of 0 olo
OTHOV the in-position range. [%]
One-touch Setting "0" will be 50%.
tuning -
Overshoot
permissible
level
PA26 _ _ _ X | Torque limit function selection at instantaneous power failure Oh oloO
*AOP5 0: Disabled
Function 1: Enabled
selection A-5 When an instantaneous power failure occurs during operation, the torque at

acceleration is limited to save electric energy charged in the capacitor in the servo
amplifier and the time until [AL. 10.2 Voltage drop in the main circuit power] occurs is
extended with the instantaneous power failure tough drive function. Consequently,
you can set a longer time in [Pr. PF25 Instantaneous power failure tough drive -
Detection time]. The torque limit function at instantaneous power failure is enabled
when "SEMI-F47 function selection (instantaneous power failure tough drive
selection)" in [Pr. PA20] is "Enabled (_ 1 _ _)". This parameter setting is supported
by servo amplifier with software version A6 or later.

X For manufacturer setting Oh

X Oh

X Oh
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5.2.2 Gainffilter setting parameters ([Pr. PB_ _])

acceleration/
deceleration
time constant
(position
smoothing)

longer than 10 ms will be recognized as 10 ms.

When the linear acceleration/deceleration is selected, do not set the "Control mode

selection" ([Pr. PA01]) to the setting other than"_ _ _ 0". Doing so will cause the

servo motor or linear servo motor to make a sudden stop at the time of position

control mode switching or restart.

(Example) When a command is given from a synchronizing encoder, synchronous
operation will start smoothly even if it start during line operation.

Synchronizing
O encoder >

—>

Start Servo motor

Servo amplifier

a\
/\

Without time
constant setting

Without time /
constant setti ng\* /

Servo motor |
speed /

ON: t

OFF
Start 4

Setting range: 0 to 65535

No./symbol/ | Setting . Initial Control
name digit Function Vall..le mode
unit] [P | S| T
PBO1 _ _ _ X | Filter tuning mode selection Oh olo|loO
FILT Set the adaptive filter tuning.
Adaptive Select the adjustment mode of the machine resonance suppression filter 1. Refer to
tuning mode section 7.1.2 for details.
(adaptive 0: Disabled
filter I1) 1: Automatic setting (Do not use this in the torque control mode.)
2: Manual setting
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PB02 _ _ _ X | Vibration suppression control 1 tuning mode selection Oh O
VRFT Select the tuning mode of the vibration suppression control 1. Refer to section 7.1.5
Vibration for details.
suppression 0: Disabled
control tuning 1: Automatic setting
mode 2: Manual setting
(advanced - - - - -
vibration _ _ X _ | Vibration suppression control 2 tuning mode selection Oh (@)
suppression Select the tuning mode of the vibration suppression control 2. To enable the setting
control I1) of this digit, set "Vibration suppression mode selection" to "3 inertia mode (_ _ _ 1)"
in [Pr. PA24]. Refer to section 7.1.5 for details.
0: Disabled
1: Automatic setting
2: Manual setting
_ X _ _ | For manufacturer setting Oh
X__ Oh
PB03 Set the constant of a primary delay to the position command. 0 (@)
PST You can select a control method from "Primary delay" or "Linear [ms]
Position acceleration/deceleration” in [Pr. PB25 Function selection B-1]. When the linear
command acceleration/deceleration is selected, the setting range is 0 ms to 10 ms. Setting of




5. PARAMETERS

The setting of the parameter will be the automatic setting or manual setting
depending on the [Pr. PAO8] setting. Refer to the following table for details.

Setting range: 1.0 to 2000.0

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | P|S|T
PB04 Set the feed forward gain. 0
FFC When the setting is 100%, the droop pulses during operation at constant speed are [%]
Feed forward nearly zero. However, sudden acceleration/deceleration will increase the overshoot.
gain As a guideline, when the feed forward gain setting is 100%, set 1 s or more as the
acceleration time constant up to the rated speed.
Setting range: 0 to 100
PB06 Set the load to motor inertia ratio or load to motor mass ratio. 700 (O | O
GD2 The setting of the parameter will be the automatic setting or manual setting [Multiplier]
Load to motor depending on the [Pr. PA08] setting. Refer to the following table for details. When
inertia ratio/ the parameter is automatic setting, the value will vary between 0.00 and 100.00.
load to motor
mass ratio Setting range: 0.00 to 300.00
Pr. PAO8 This parameter
_ _ 0(2 gain adjustment mode 1 Automatic setting
(interpolation mode)
_ _ 1: (Auto tuning mode 1)
_ _ 2: (Auto tuning mode 2) Manual setting
_ _ 3 (Manual mode)
_ _ 4: (2 gain adjustment mode 2)
PB0O7 Set the response gain up to the target position. 15.0 OO
PG1 Increasing the setting value will also increase the response level to the position [rad/s]
Model loop command but will be liable to generate vibration and/or noise.
gain The setting of the parameter will be the automatic setting or manual setting
depending on the [Pr. PAO8] setting. Refer to the following table for details.
Setting range: 1.0 to 2000.0
Pr. PAO8 This parameter
_ _ 0(2 gain adjustment mode 1 Manual setting
(interpolation mode)
_ _ 1: (Auto tuning mode 1) Automatic setting
_ _ 2: (Auto tuning mode 2)
_ _ 3 (Manual mode) Manual setting
_ _ 4: (2 gain adjustment mode 2)
PB08 Set the gain of the position loop. 370 | O
PG2 Set this parameter to increase the position response to level load disturbance. [rad/s]
Position loop Increasing the setting value will also increase the response level to the load
gain disturbance but will be liable to generate vibration and/or noise.

Pr. PAO8 This parameter

_ _ 0(2 gain adjustment mode 1
(interpolation mode)

Automatic setting

_ _ 1: (Auto tuning mode 1)

_ _ 2: (Auto tuning mode 2)

_ _ 3 (Manual mode)

Manual setting

_ _ 4: (2 gain adjustment mode 2)

Automatic setting
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
[unit] S| T
PB09 Set the gain of the speed loop. 823 O
VG2 Set this parameter when vibration occurs on machines of low rigidity or large [rad/s]
Speed loop backlash. Increasing the setting value will also increase the response level but will
gain be liable to generate vibration and/or noise.
The setting of the parameter will be the automatic setting or manual setting
depending on the [Pr. PAO8] setting. Refer to the table of [Pr. PB08] for details.
Setting range: 20 to 65535
PB10 Set the integral time constant of the speed loop. 33.7 @)
VIC Decreasing the setting value will increase the response level but will be liable to [ms]
Speed generate vibration and/or noise.
integral The setting of the parameter will be the automatic setting or manual setting
compensation depending on the [Pr. PAQ8] setting. Refer to the table of [Pr. PB08] for details.
Setting range: 0.1 to 1000.0
PB11 Set the differential compensation. 980 O
VDC To enable the setting value, turn on PC (proportional control).
Speed
differential Setting range: 0 to 1000
compensation
PB12 Set a percentage of viscous friction torque against the servo motor rated value or 0
OVA thrust against the linear servo motor rated value. [%]
Overshoot When the response level is low or when the torque/thrust is limited, the efficiency of
amount the parameter may be lower.
compensation
Setting range: 0 to 100
PB13 Machine resonance suppression filter 1 4500 Of|lo
NH1 Set the notch frequency of the machine resonance suppression filter 1. [Hz]
Machine When "Automatic setting (_ _ _ 1)" of "Filter tuning mode selection" is selected with
resonance [Pr. PBO1], this parameter will be set automatically.
suppression When "Filter tuning mode selection" is "Manual setting (_ _ _ 2)" in [Pr. PBO1], the
filter 1 setting value is enabled.
Setting range: 10 to 4500
PB14 Set the shape of the machine resonance suppression filter 1.
NHQ1 When "Filter tuning mode selection" is "Automatic setting (_ _ _ 1)" in [Pr. PB01], this parameter will be set
Notch shape | automatically.
selection 1 Set manually for the manual setting.
_ _ _x | For manufacturer setting Oh
_ _ X _ | Notch depth selection Oh Oflo
0:-40dB
1:-14 dB
2:-8dB
3:-4dB
_ X_ _ | Notch width selection Oh O|0O
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB15 Set the notch frequency of the machine resonance suppression filter 2. 4500 Oflo
NH2 To enable the setting value, set "Machine resonance suppression filter 2 selection” [Hz]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB16].
resonance
suppression Setting range: 10 to 4500
filter 2
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No./symbol/
name

Setting

L Function value mode
digit

Initial Control

unit] [P ]s]

T

PB16

NHQ2
Notch shape
selection 2

Set the shape of the machine resonance suppression filter 2.

_ x | Machine resonance suppression filter 2 selection Oh el Ke)
0: Disabled
1: Enabled

O

X Notch depth selection Oh OO
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB

_ X _ _ | Notch width selection Oh el Ke)
0:a=2
1:a=3
2:0=4
3:a=5

X For manufacturer setting Oh

PB17

NHF

Shaft
resonance
suppression
filter

Set the shaft resonance suppression filter.

This is used to suppress a low-frequency machine vibration.

When "Shaft resonance suppression filter selection" is "Automatic setting (_ _ _ 0)" in [Pr. PB23], the value will be
calculated automatically from the servo motor you use and load to motor inertia ratio. It will not be automatically
calculated for the liner servo motor. Set manually for "Manual setting (_ _ _ 1)".

When "Shaft resonance suppression filter selection" is "Disabled (_ _ _ 2)" in [Pr. PB23], the setting value of this
parameter is disabled.

When "Machine resonance suppression filter 4 selection" is "Enabled (_ _ _ 1)" in [Pr. PB49], the shaft resonance
suppression filter is not available.

_ _xx | Shaft resonance suppression filter setting frequency selection 00h el Ke)
Refer to table 5.5 for settings.
Set the value closest to the frequency you need.

X Notch depth selection Oh OO
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB

X For manufacturer setting Oh

Table 5.5 Shaft resonance suppression filter
setting frequency selection

sztlt::;g Frequency [Hz] sztlt::;g Frequency [Hz]
00 Disabled 10 562
01 Disabled 11 529
02 4500 12 500
03 3000 13 473
04 2250 14 450
05 1800 15 428
06 1500 16 409
07 1285 17 391
08 1125 18 375
09 1000 19 360
0A 900 1A 346
0B 818 1B 333
0C 750 1C 321
0D 692 1D 310
OE 642 1E 300
OF 600 1F 290




5. PARAMETERS

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | P|S|T
PB18 Set the low-pass filter. 3141 |O | O
LPF The following shows a relation of a required parameter to this parameter. [rad/s]
Low-pass
filter setting Setting range: 100 to 18000
[Pr. PB23] [Pr. PB18]
_ 0 _ (Initial value) [ Automatic setting
1 Setting value
enabled
2 Setting value
disabled
PB19 Set the vibration frequency for vibration suppression control 1 to suppress low- 1000 (O
VRF11 frequency machine vibration. [Hz]
Vibration When "Vibration suppression control 1 tuning mode selection" is "Automatic setting
suppression (___1N"in [Pr. PB02], this parameter will be set automatically. Set manually for
control 1 - "Manual setting (_ _ _ 2)". Refer to section 7.1.5 for details.
Vibration
frequency Setting range: 0.1 to 300.0
PB20 Set the resonance frequency for vibration suppression control 1 to suppress low- 1000 | O
VRF12 frequency machine vibration. [HZ]
Vibration When "Vibration suppression control 1 tuning mode selection" is "Automatic setting
suppression (__ _1)"in [Pr. PB02], this parameter will be set automatically. Set manually for
control 1 - "Manual setting (_ _ _ 2)". Refer to section 7.1.5 for details.
Resonance
frequency Setting range: 0.1 to 300.0
PB21 Set a damping of the vibration frequency for vibration suppression control 1 to 0.00 O
VRF13 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 1 tuning mode selection" is "Automatic setting
suppression (___ N"in[Pr. PB02], this parameter will be set automatically. Set manually for
control 1 - "Manual setting (_ _ _ 2)". Refer to section 7.1.5 for details.
Vibration
frequency Setting range: 0.00 to 0.30
damping
PB22 Set a damping of the resonance frequency for vibration suppression control 1 to 000 (O
VRF14 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 1 tuning mode selection" is "Automatic setting
suppression (__ _1)"in [Pr. PBO2], this parameter will be set automatically. Set manually for
control 1 - "Manual setting (_ _ _ 2)". Refer to section 7.1.5 for details.
Resonance
frequency Setting range: 0.00 to 0.30
damping
PB23 __ _x | Shaft resonance suppression filter selection Oh OlOo|o
VFBF Select the shaft resonance suppression filter.
Low-pass 0: Automatic setting
filter selection 1: Manual setting
2: Disabled
When "Machine resonance suppression filter 4 selection" is "Enabled (_ _ _ 1)"in
[Pr. PB49], the shaft resonance suppression filter is not available.
_ _ X _ | Low-pass filter selection Oh el Ke)
Select the low-pass filter.
0: Automatic setting
1: Manual setting
2: Disabled
_ X _ _ | For manufacturer setting Oh
X_ __ Oh




5. PARAMETERS

. Initial Control
No./symbol/ Se‘ttllng Function value mode
name digit :
unit] [PTSTT
PB24 _ _ _x | Slight vibration suppression control selection Oh (@)
*MVS Select the slight vibration suppression control.
Slight 0: Disabled
vibration 1: Enabled
suppression To enable the slight vibration suppression control, set "Gain adjustment mode
control selection" to "Manual mode (_ _ _ 3)" in [Pr. PA08]. Slight vibration suppression
control cannot be used in the speed control mode.
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PB25 _ _ _ X | For manufacturer setting Oh
*BOP1 __x_ | Position acceleration/deceleration filter type selection Oh O
Function Select the position acceleration/deceleration filter type.
selection B-1 0: Primary delay
1: Linear acceleration/deceleration
When you select "Linear acceleration/deceleration”, do not switch the control mode.
Doing so will cause the servo motor to make a sudden stop at the time of control
mode switching.
_ X_ _ | For manufacturer setting Oh
X_ Oh
PB26 Select the gain switching condition.
*CDP Set conditions to enable the gain switching values set in [Pr. PB29] to [Pr. PB36] and [Pr. PB56] to [Pr. PB60].
Gain _ __ x | Gain switching selection Oh o0
switching 0: Disabled
function

1: Input device (gain switching (CDP))

2: Command frequency

3: Droop pulses

4: Servo motor speed/linear servo motor speed

X _ | Gain switching condition selection Oh [ORNO)
0: Gain after switching is enabled with gain switching condition or more
1: Gain after switching is enabled with gain switching condition or less

_ X _ _ | For manufacturer setting Oh

X_ __ Oh
PB27 This is used to set the value of gain switching (command frequency, droop pulses, 10 OO0
CDL and servo motor speed/linear servo motor speed) selected in [Pr. PB26]. [kpps)/
Gain The set value unit differs depending on the switching condition item. (Refer to [pulse)/
switching section 7.2.3.) [r/min]
condition The unit "r/min" will be "mm/s" for linear servo motors.

Setting range: 0 to 9999

PB28 This is used to set the time constant at which the gains will change in response to 1 O|0
CDT the conditions set in [Pr. PB26] and [Pr. PB27]. [ms]

Gain

switching Setting range: 0 to 100

time constant

PB29 This is used to set the load to motor inertia ratio/load to motor mass ratio when gain 700 |O | O
GD2B switching is enabled. [Multiplier]

Load to motor This parameter is enabled only when "Gain adjustment mode selection” is "Manual

inertia ratio/ mode (_ _ _ 3)"in [Pr. PA0S8].

load to motor

mass ratio Setting range: 0.00 to 300.00

after gain

switching

PB30 Set the position loop gain when the gain switching is enabled. 0.0 O
PG2B When you set a value less than 1.0 rad/s, the value will be the same as [Pr. PB08]. [rad/s]

Position loop This parameter is enabled only when "Gain adjustment mode selection" is "Manual

gain after mode (__ _ 3)"in [Pr. PA08].

gain

switching Setting range: 0.0 to 2000.0
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. Initial Control
No./symbol/ Se‘ttllng Function value mode
name digit :
unit] [PTSTT

PB31 Set the speed loop gain when the gain switching is enabled. 0 OO0
VG2B When you set a value less than 20 rad/s, the value will be the same as [Pr. PB09]. [rad/s]
Speed loop This parameter is enabled only when "Gain adjustment mode selection” is "Manual
gain after mode (_ _ _ 3)"in [Pr. PA08].
gain
switching Setting range: 0 to 65535
PB32 Set the speed integral compensation when the gain changing is enabled. 0.0 O|0
VICB When you set a value less than 0.1 ms, the value will be the same as [Pr. PB10]. [ms]
Speed This parameter is enabled only when "Gain adjustment mode selection” is "Manual
integral mode (_ _ _ 3)"in [Pr. PA0S8].
compensation
after gain Setting range: 0.0 to 5000.0
switching
PB33 Set the vibration frequency for vibration suppression control 1 when the gain 0.0 @)
VRF1B switching is enabled. [HZ]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB19].
suppression This parameter will be enabled only when the following conditions are fulfilled.
control 1 - - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
Vibration - "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual
frequency setting (__ _ 2)".
after gain - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching 1)".

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.0 to 300.0
PB34 Set the resonance frequency for vibration suppression control 1 when the gain 0.0 O
VRF2B switching is enabled. [HZ]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB20].
suppression This parameter will be enabled only when the following conditions are fulfilled.
control 1 - + "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
Resonance - "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual
frequency setting (___ 2)".
after gain - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching __nn

Switching during driving may cause a shock. Be sure to switch them after the servo

motor or linear servo motor stops.

Setting range: 0.0 to 300.0
PB35 Set a damping of the vibration frequency for vibration suppression control 1 when 0.00 | O
VRF3B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression = "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
control 1 - - "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual
Vibration setting (_ _ _ 2)".
frequency - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
damping after __nn
gain Switching during driving may cause a shock. Be sure to switch them after the servo
switching motor or linear servo motor stops.

Setting range: 0.00 to 0.30
PB36 Set a damping of the resonance frequency for vibration suppression control 1 when 0.00 | O
VRF4B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
control 1 - = "Vibration suppression control 1 tuning mode selection" in [Pr. PB02] is "Manual
Resonance setting (_ _ _ 2)".
frequency - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
damping after M
gain Switching during driving may cause a shock. Be sure to switch them after the servo
switching motor or linear servo motor stops.

Setting range: 0.00 to 0.30
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. Initial Control
No./symbol/ Se'tt|.n 9 Function value mode
name digit [unit] 5 | 3 | T
PB45 Set the command notch filter.
CNHF __xx | Command notch filter setting frequency selection 00h @)
Command Refer to table 5.6 for the relation of setting values to frequency.
notch filter _ X _ _ | Notch depth selection Oh o)
Refer to table 5.7 for details.
X _ _ _ | For manufacturer setting Oh

Table 5.6 Command notch filter setting frequency selection

S\gltl:neg Frequency [Hz] sztltl:lg Frequency [Hz] S\/Ztltl:r;g Frequency [Hz]
00 Disabled 20 70 40 17.6
01 2250 21 66 41 16.5
02 1125 22 62 42 15.6
03 750 23 59 43 14.8
04 562 24 56 44 141
05 450 25 53 45 13.4
06 375 26 51 46 12.8
07 321 27 48 47 12.2
08 281 28 46 48 11.7
09 250 29 45 49 11.3
0A 225 2A 43 4A 10.8
0B 204 2B 41 4B 10.4
0C 187 2C 40 4C 10
oD 173 2D 38 4D 9.7
OE 160 2E 37 4E 9.4
OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8
11 132 31 33.1 51 8.3
12 125 32 31.3 52 7.8
13 118 33 29.6 53 7.4
14 112 34 281 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 5.4
1B 83 3B 20.8 5B 5.2
1C 80 3C 201 5C 5.0
1D 77 3D 19.4 5D 4.9
1E 75 3E 18.8 5E 4.7
1F 72 3F 18.2 5F 4.5

Table 5.7 Notch depth selection
sztltl';;g Depth [dB] S\‘lztlt:;g Depth [dB]
0 -40.0 8 -6.0
1 -24.1 9 -5.0
2 -18.1 A -4.1
3 -14.5 B -3.3
4 -12.0 C -2.5
5 -10.1 D -1.8
6 -8.5 E -1.2
7 -7.2 F -0.6
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
[unit] S
PB46 Set the notch frequency of the machine resonance suppression filter 3. 4500 O
NH3 To enable the setting value, set "Machine resonance suppression filter 3 selection” [HZ]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB47].
resonance
suppression Setting range: 10 to 4500
filter 3
PB47 Set the shape of the machine resonance suppression filter 3.
NHQ3 _ _ _x | Machine resonance suppression filter 3 selection Oh O
Notch shape 0: Disabled
selection 3 1: Enabled
_ _X_ | Notch depth selection Oh @)
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh @)
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB48 Set the notch frequency of the machine resonance suppression filter 4. 4500 @)
NH4 To enable the setting value, set "Machine resonance suppression filter 4 selection” [HZ]
Machine to "Enabled (_ _ _ 1)"in [Pr. PB49].
resonance
suppression Setting range: 10 to 4500
filter 4
PB49 Set the shape of the machine resonance suppression filter 4.
NHQ4 _ _ _x | Machine resonance suppression filter 4 selection Oh @)
Notch shape 0: Disabled
selection 4 1: Enabled
When the setting of this digit is "Enabled”, [Pr. PB17 Shaft resonance suppression
filter] is not available.
_ _X_ | Notch depth selection Oh @)
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh O
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB50 Set the notch frequency of the machine resonance suppression filter 5. 4500 @)
NH5 To enable the setting value, set "Machine resonance suppression filter 5 selection" [HZ]
Machine to "Enabled (_ __ 1)"in [Pr. PB51].
resonance
suppression Setting range: 10 to 4500
filter 5




5. PARAMETERS

No./symbol/ | Setting . Initial Control
name digit Function valge mode
i) [p[s]T
PB51 Set the shape of the machine resonance suppression filter 5.
NHQ5 When "Robust filter selection" is "Enabled (_ _ _ 1)" in [Pr. PE41], the machine resonance suppression filter 5 is not
Notch shape | available.
selection 5 __ _x | Machine resonance suppression filter 5 selection Oh olo|lo
0: Disabled
1: Enabled
_ _ X _ | Notch depth selection Oh O|lO0|0O
0:-40 dB
1:-14 dB
2:-8dB
3:-4dB
_ X _ _ | Notch width selection Oh Oo|Oo|o0
0:a=2
1:a=3
2:a=4
3:a=5
X _ _ _ | For manufacturer setting Oh
PB52 Set the vibration frequency for vibration suppression control 2 to suppress low- 1000 | O
VRF21 frequency machine vibration. [Hz]
Vibration When "Vibration suppression control 2 tuning mode selection" is "Automatic setting
suppression (__1_)"in[Pr. PB02], this parameter will be set automatically. Set manually for
control 2 - "Manual setting (_ _ 2 _)".
Vibration To enable the setting of this digit, set "Vibration suppression mode selection” to "3
frequency inertia mode (_ _ _ 1)"in [Pr. PA24].
Setting range: 0.1 to 300.0
PB53 Set the resonance frequency for vibration suppression control 2 to suppress low- 1000 | O
VRF22 frequency machine vibration. [HZ]
Vibration When "Vibration suppression control 2 tuning mode selection" is "Automatic setting
suppression (__1_)"in [Pr. PB02], this parameter will be set automatically. Set manually for
control 2 - "Manual setting (_ _ 2 _)".
Resonance To enable the setting of this digit, set "Vibration suppression mode selection" to "3
frequency inertia mode (_ _ _ 1)"in [Pr. PA24].
Setting range: 0.1 to 300.0
PB54 Set a damping of the vibration frequency for vibration suppression control 2 to 000 | O
VRF23 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 2 tuning mode selection" is "Automatic setting
suppression (__1_)"in[Pr. PB02], this parameter will be set automatically. Set manually for
control 2 - "Manual setting (_ _ 2 _)".
Vibration To enable the setting of this digit, set "Vibration suppression mode selection" to "3
frequency inertia mode (_ _ _ 1)"in [Pr. PA24].
damping
Setting range: 0.00 to 0.30
PB55 Set a damping of the resonance frequency for vibration suppression control 2 to 0.00 @)
VRF24 suppress low-frequency machine vibration.
Vibration When "Vibration suppression control 2 tuning mode selection" is "Automatic setting
suppression (__1_)"in [Pr. PB02], this parameter will be set automatically. Set manually for
control 2 - "Manual setting (_ _ 2 )"
Resonance To enable the setting of this digit, set "Vibration suppression mode selection" to "3
frequency inertia mode (_ _ _ 1)"in [Pr. PA24].
damping
Setting range: 0.00 to 0.30
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No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
[unit] [P |sS|T
PB56 Set the vibration frequency for vibration suppression control 2 when the gain 0.0
VRF21B switching is enabled. [Hz]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB52].
suppression This parameter will be enabled only when the following conditions are fulfilled.
{;/(?ntrql 2- - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
frg;rjgggy - "Vibration suppression mode selection" in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
after gain - "Vibration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual
switching setting (__2_)".
- "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
__
Switching during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.
Setting range: 0.0 to 300.0
PB57 Set the resonance frequency for vibration suppression control 2 when the gain 0.0 @)
VRF22B switching is enabled. [Hz]
Vibration When you set a value less than 0.1 Hz, the value will be the same as [Pr. PB53].
suppression This parameter will be enabled only when the following conditions are fulfilled.
;ontrol 2- - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ _ _ 3)".
frg';sg:g;e - "Vibration suppression mode selection" in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
after gain - "Vibration suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual
switching setting (__2_)".
- "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
__
Switching during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.
Setting range: 0.0 to 300.0
PB58 Set a damping of the vibration frequency for vibration suppression control 2 when 000 | O
VRF23B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
s/qgtrgl 2- - "Vibration suppression mode selection" in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
ibration _— . . Cn
frequency . "Vlt).ratlon suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual
damping after setting (__2_)".
gain - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching )
Switching during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.
Setting range: 0.00 to 0.30
PB59 Set a damping of the resonance frequency for vibration suppression control 2 when 000 | O
VRF24B the gain switching is enabled.
Vibration This parameter will be enabled only when the following conditions are fulfilled.
suppression - "Gain adjustment mode selection" in [Pr. PA08] is "Manual mode (_ _ _ 3)".
;ontrol 2- - "Vibration suppression mode selection" in [Pr. PA24] is "3 inertia mode (_ _ _ 1)".
esonance _— . . I o
frequency . "Vlt).ratlon suppression control 2 tuning mode selection" in [Pr. PB02] is "Manual
damping after setting (__2_)".
gain - "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching 1
Switching during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.
Setting range: 0.00 to 0.30
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No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
[unit] [P |sS|T
PB60 Set the model loop gain when the gain switching is enabled. 0.0 O
PG1B When you set a value less than 1.0 rad/s, the value will be the same as [Pr. PB07]. [rad/s]
Model loop This parameter will be enabled only when the following conditions are fulfilled.
gain after - "Gain adjustment mode selection” in [Pr. PA08] is "Manual mode (_ __ 3)".
galln . + "Gain switching selection" in [Pr. PB26] is "Input device (gain switching (CDP)) (_
switching 1y
Svﬁtzhing during driving may cause a shock. Be sure to switch them after the servo
motor or linear servo motor stops.
Setting range: 0.0 to 2000.0
5.2.3 Extension setting parameters ([Pr. PC_ _])
No./symbol/ | Setting . Initial Control
S Function value mode
name digit .
[unitl [P s|T
PCO1 Set the acceleration time required to reach the rated speed from 0 r/min or 0 mm/s 0 ol Ne)
STA for VC (Analog speed command) and [Pr. PCO5 Internal speed command 1] to [Pr. [ms]
Acceleration PC11 Internal speed command 7].
time constant Speed If the preset speed command is lower
p than the rated speed, acceleration/
Rated [-—— - deceleration time will be shorter.
speed f ‘ ‘ i g/
| |
| |
| |
| |
0 r/min ‘ ‘ > Time
(0 mmis) « ,
[Pr. PC0O1] setting [Pr. PC02] setting
For example for the servo motor of 3000 r/min rated speed, set 3000 (3s) to increase
the speed from O r/min to 1000 r/min in 1 second.
Setting range: 0 to 50000
PCO02 Set the deceleration time required to reach 0 r/min or 0 mm/s from the rated speed 0 OO
STB for VC (Analog speed command) and [Pr. PC05 Internal speed command 1] to [Pr. [ms]
Deceleration PC11 Internal speed command 7].
time constant
Setting range: 0 to 50000




5. PARAMETERS

No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
unit] | P| S| T
PCO03 Start/stop the servo motor or linear servo motor smoothly. 0 olo
STC Set the time of the arc part for S-pattern acceleration/deceleration. [ms]
S-pattern
acceleratl.on/ Speed command| - - - - - - » : - -
deceleration Y& N
time constant g§§ ‘ : ! ! : )
| |
3 388 Vo Do
P o @ [ [
352 & Lo Lo
£00 b ot
28 i o
|
0 r/min I A
(0 mm/s) ¢ : : > < : : Y > Time
STC STC STC STC
STA STB
STA: Acceleration time constant ([Pr. PC01])
STB: Deceleration time constant ([Pr. PC02])
STC: S-pattern acceleration/deceleration time constant ([Pr. PC03])
Long setting of STA (acceleration time constant) or STB (deceleration time constant)
may produce an error in the time of the arc part for the setting of the S-pattern
acceleration/deceleration time constant.
The upper limit value of the actual arc part time is limited by
2000000 ¢ lerati b 2000000 for decelerati
~gTA  foracceleration or by — ..~ for deceleration.
(Example) At the setting of STA 20000, STB 5000 and STC 200, the actual arc part
times are as follows.
Acceleration: 100 ms
2000000 100 <200
20000 00 [ms] [ms]
Therefore, it will be limited to 100 ms.
Deceleration: 200 ms
2000000 400 > 200
5000 [ms] [ms]
Therefore, it will be 200 ms as you set.
Setting range: 0 to 5000
PCO04 Set the constant of a primary delay filter for the torque/thrust command. 0 @)
TQC Torque command (Thrust command) [ms]
Torque/thrust
{me canstant Torgue v \
(Thrust) S \\\ After filtering
// }‘/ \\\
Al (NN
/
o o
/, | [N
/ ! \ N
/ ! | AN
| .
l—>] \ -
TQC TQC Time
TQC: Torque/thrust command time constant
Setting range: 0 to 50000
PCO05 Set the speed 1 of internal speed commands. 100 (@)
SC1 [r/min}/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set the speed 1 of internal speed limits. @)
command 1
Internal Setting range: 0 to permissible instantaneous speed
speed limit 1




5. PARAMETERS

iti Control
No./symbol/ | Setting . Initial ontro
. Function value mode
name digit .
unitl | p|s|T
PCO06 Set the speed 2 of internal speed commands. 500 O
SC2 [r/min)/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set the speed 2 of internal speed limits. @)
command 2
Internali ] Setting range: 0 to permissible instantaneous speed
speed limit 2
PCO7 Set the speed 3 of internal speed commands. 1000 @)
SC3 [r/min)/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set speed 3 of internal speed limits. @)
command 3
Internal Setting range: 0 to permissible instantaneous speed
speed limit 3
PCO08 Set the speed 4 of internal speed commands. 200 @)
SC4 [r/min]/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set the speed 4 of internal speed limits. (@)
command 4
Internal Setting range: 0 to permissible instantaneous speed
speed limit 4
PCO09 Set the speed 5 of internal speed commands. 300 @)
SC5 [r/min)/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set the speed 5 of internal speed limits. @)
command 5
Internal Setting range: 0 to permissible instantaneous speed
speed limit 5
PC10 Set the speed 6 of internal speed commands. 500 @)
SC6 [r/min)/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set the speed 6 of internal speed limits. @)
command 6
Internal Setting range: 0 to permissible instantaneous speed
speed limit 6
PC11 Set the speed 7 of internal speed commands. 800 @)
SC7 [r/min)/
Internal Setting range: 0 to permissible instantaneous speed [mm/s]
speed Set the speed 7 of internal speed limits. @)
command 7
Internal Setting range: 0 to permissible instantaneous speed
speed limit 7
PC12 Set the speed of servo motor or linear servo motor at the maximum voltage (10 V) 0 O
VCM input to VC (Analog speed command). [r/min]/
Analog speed When "0" is set, the rated speed of the connected servo motor or linear servo motor | [mm/s]
command - is used.
Maximum When you input a command value of the permissible speed or more to VC, the value
speed is clamped at the permissible speed.
Analog speed Setting range: 0 to 50000
limit - Set the speed of servo motor or linear servo motor at the maximum voltage (10 V) 0O
Maximum input to VLA (Analog speed limit).
speed When "0" is set, the rated speed of the connected servo motor or linear servo motor
is used.
When you input a limit value of the permissible speed or more to VLA, the value is
clamped at the permissible speed.
Setting range: 0 to 50000




5. PARAMETERS

. Initial Control
No./symbol/ | Setting Function value mode
name digit [unit] FTs T
PC13 Set the output torque/thrust at the analog torque/thrust command voltage (TC = +8 100.0 O
TLC V) of +8 V on the assumption that the maximum torque/thrust is 100.0%. [%]
Analog For example, set 50.0.
torque/thrust . 0
command The maximum torque or thrust x 100.0 is outputted.
maximum When you input a command value of the maximum torque/thrust or more to TC, the
output value is clamped at the maximum torque/thrust.
Analog
Itic:;ciiue/thrust Setting range: 0.0 to 1000.0
maximum Set the output torque/thrust at the analog torque/thrust limit voltage (TLA = +8 V) of @)
output +8 V on the assumption that the maximum torque/thrust is 100.0%.

For example, set 50.0.

%00, tputted
100.0 is outputted.

When you input a limit value of the maximum torque/thrust or more to TLA, the value
is clamped at the maximum torque/thrust.

The maximum torque or thrust x

Setting range: 0.0 to 1000.0




5. PARAMETERS

No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
unit] | P | S| T
PC14 _ _ XX [ Analog monitor 1 output selection 00h olo|lo
MOD1 Select a signal to output to MO1 (Analog monitor 1). Refer to appendix 10 (3) for
Analog detection point of output selection.
monitor 1 Refer to table 5.8 for settings.
output _X_ _ | For manufacturer setting Oh
X Oh

Table 5.8 Analog monitor setting value

Operation
mode (Note 1)
Nl tem Rl
21358
s (|-
n
00 (Linear) servo motor speed Oolo|o|0O
(+8 V/max. speed)
01 Torque or thrust Oolo|o|O
(8 V/max. torque or max. thrust) (Note 3)
02 (Linear) servo motor speed olo|lolo
(+8V/max. speed)
03 Torque or thrust Olo|Oo|0O
(+8 V/max. torque or max. thrust) (Note 3)
04 Current command (8 V/max. current command) Oolo|o|0O
05 Command pulse frequency (10 V/+4 Mpps) olo|lolo
06 Servo motor-side droop pulses (£10 V/100 pulses) Oolo|o|0O
(Note 2)
07 Servo motor-side droop pulses (10 V/1000 pulses) olo|o|lO
(Note 2)
08 Servo motor-side droop pulses (10 /10000 pulses) O|lo0|0|O
(Note 2)
09 Servo motor-side droop pulses (10 /100000 pulses) |O|O|[O O
(Note 2)
0A Feedback position (10 V/1 Mpulses) (Note 2) O
0B Feedback position (+10 V/10 Mpulses) (Note 2) O
oC Feedback position (x10 V/100 Mpulses) (Note 2) O
0D Bus voltage (+8 V/400 V, 200 V amplifiers) olo|lolo
OE Speed command 2 (8 V/max. speed) Oolo|o|0O
10 Load-side droop pulses (+10 V/100 pulses) (Note 2) O
11 Load-side droop pulses (+10 V/1000 pulses) (Note 2) @)
12 Load-side droop pulses (+10 V/10000 pulses) (Note 2) O
13 Load-side droop pulses (+10 /100000 pulses) (Note 2) @)
14 Load-side droop pulses (+10 V/1 Mpulses) (Note 2) O
15 Servo motor-side/load-side position deviation @)
(210 /100000 pulses)
16 Servo motor-side/load-side speed deviation @)
(8 V/max. speed)
17 Encoder inside temperature (+10 V/+128 °C) O|0O O
Note 1. Items with o are available for each operation mode.
Standard: Standard (semi closed loop system) use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor
Lin.: Linear servo motor use
DD: Direct drive (DD) motor use
2. Encoder pulse unit
3

torque, 8 V is outputted at the torque highly limited.

. 8 Vis outputted at the maximum torque. However, when [Pr. PA11] and [Pr. PA12] are set to limit
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No./symbol/ Se_ttl_ng Function value mode
name digit :
unit] [PTSTT
PC15 __ xx [ Analog monitor 2 output selection 01h O|lO0|O
MOD2 Select a signal to output to MO2 (Analog monitor 2). Refer to appendix 10 (3) for
Analog detection point of output selection.
monitor 2 Refer to [Pr. PC14] for settings.
output
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
PC16 Set the delay time between MBR (Electromagnetic brake interlock) and the base 0 O|O0|0O
MBR drive circuit is shut-off. [ms]
Electromagnetic
brake sequence
output Setting range: 0 to 1000
PC17 Set the output range of ZSP (Zero speed detection). 50 O[O |0
ZSP ZSP (Zero speed detection) has hysteresis of 20 r/min or 20 mm/s. [r/min}/
Zero speed [mm/s]
Setting range: 0 to 10000
PC18 _ _ _x | Alarm history clear selection Oh O|O0|0O
*BPS Clear the alarm history.
Alarm history 0: Disabled
clear 1: Enabled
When you select "Enabled", the alarm history will be cleared at next power-on. After
the alarm history is cleared, the setting is automatically disabled.
_ _ x_ | For manufacturer setting Oh
X Oh
X_ __ Oh
PC19 _ _ _x | Encoder output pulse phase selection Oh [ORNONN®)
*ENRS Select the encoder pulse direction.
Encoder 0: A-phase 90° shift in CCW or positive direction
output pulse 1: A-phase 90° shift in CW or negative direction
selection
Setting . Servo motor rotation direptior)/
value linear servo motor travel direction
CCW or positive direction | CW or negative direction
0 Aphase f ¢ £ 3 f I|Aphase F ¢ f 3+ £ 1
B-phasel f 1 f 1 f B-phasef 1 f 1 f 1
1 A-phaseflflflA-phase flflfl
B-phasef l f l f l B-phasel f l f l f
_ _ X _ | Encoder output pulse setting selection Oh O|O0|0O
0: Output pulse setting
1: Dividing ratio setting
2: The same output pulse setting as the command pulse
3: A-phase/B-phase pulse electronic gear setting
4: A/B-phase pulse through output setting
When you select "1", the setting of [Pr. PA16 Encoder output pulses 2] will be
disabled. When you select "2", the settings of [Pr. PA15 Encoder output pulses] and
[Pr. PA16 Encoder output pulses 2] will be disabled. When you select the setting, do
not change the settings in [Pr. PA06] and [Pr. PAQ7] after the power-on.
Setting "4" will be enabled only when A/B/Z-phase differential output linear encoder is
used. And "Encoder output pulse phase selection (_ _ _ x)" will be disabled. When
another encoder is connected, [AL. 37 Parameter error] will occur. Setting "Standard
control mode (_ _ 0 _)"in [Pr. PAO1] will trigger [AL. 37 Parameter error].
_X_ _ | Selection of the encoders for encoder output pulse Oh (@)
Select an encoder for servo amplifier output.
0: Servo motor encoder
1: Load-side encoder
This is only for the fully closed loop system.
If "1" is set other than in the fully closed loop system, [AL. 37 Parameter error] will
occur.
X _ _ _ | For manufacturer setting Oh
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
[unit] S
PC20 Set a station No. of the servo amplifier for RS-422 and USB communication. 0 O
*SNO Always set one station to one axis of the servo amplifier. Setting one station number |[Station]
Station No. to two or more stations will disable a normal communication.
setting
Setting range: 0 to 31
PC21 Select the details of RS-422 communication function.
*SOP _ _ _x | For manufacturer setting Oh O
RS-422 _ X _ | RS-422 communication baud rate selection Oh
communication 0: 9600 [bps]
function 1: 19200 [bps]
selection 2: 38400 [bps]
3: 57600 [bps]
4: 115200 [bps]
_ X_ _ | RS-422 communication response delay time selection Oh @)
0: Disabled
1: Enabled (responding after 800 s or longer delay time)
X _ _ _ | For manufacturer setting Oh
PC22 _ _ _x | For manufacturer setting Oh
*COP1 X Oh
Function X oOh
selection C-1 X _ _ _ | Encoder cable communication method selection Oh O
Select the encoder cable communication method.
0: Two-wire type
1: Four-wire type
If the setting is incorrect, [AL. 16 Encoder initial communication error 1] or [AL. 20
Encoder normal communication error 1] occurs. Setting "1" will trigger [AL. 37] while
"Fully closed loop control mode (_ _ 1 _)"is selected in [Pr. PA01] (except MR-J4-A-
RJ).
PC23 _ _ _x | Servo-lock selection at speed control stop Oh O
*COP2 Select the servo-lock selection at speed control stop.
Function In the speed control mode, the servo motor shaft can be locked to prevent the shaft
selection C-2 from being moved by an external force.
0: Enabled (servo-lock)
The operation to maintain the stop position is performed.
1: Disabled (no servo-lock)
The stop position is not maintained.
The control to make the speed 0 r/min or 0 mm/s is performed.
_ _ X _ | For manufacturer setting Oh
_ X_ _ | VC/VLA voltage averaging selection Oh @)
Select the VC/VLA voltage average.
Set the filtering time when VC (Analog speed command) or VLA (Analog speed limit)
is imported.
Set 0 to vary the speed to voltage fluctuation in real time. Increase the set value to
vary the speed slower to voltage fluctuation.
Setting Filtering time [ms]
value
0 0
1 0.444
2 0.888
3 1.777
4 3.555
5 7111
X _ _ _ | Speed limit selection at torque control Oh
Select the speed limit selection at torque control.
0: Enabled
1: Disabled
Do not use this function except when configuring an external speed loop.

5- 39
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No./symbol/ Se_ttl_ng Function value mode
name digit :
unit] [PTSTT
PC24 _ _ _x | In-position range unit selection Oh (@)
*COP3 Select a unit of in-position range.
Function 0: Command input pulse unit
selection C-3 1: Servo motor encoder pulse unit
_ _ X _ | For manufacturer setting Oh
_X_ Oh
X _ _ _ | Error excessive alarm level unit selection Oh (@)
Select a setting unit of the error excessive alarm level set in [Pr. PC43].
0: Per 1 revor 1 mm
1: Per 0.1 rev or 0.1 mm
2: Per 0.01 rev or 0.01 mm
3: Per 0.001 rev or 0.001 mm
PC26 _ _ _x | [AL. 99 Stroke limit warning] selection Oh o0
*COP5 Select [AL. 99 Stroke limit warning].
Function 0: Enabled
selection C-5 1: Disabled
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PC27 _ _ _x | [AL. 10 Undervoltage] detection method selection Oh O|lO|O
*COP6 Set this parameter when [AL. 10 undervoltage] occurs due to power supply voltage
Function distortion while using FR-RC or FR-CV.
selection C-6 0: When [AL. 10] does not occur
1: When [AL. 10] occurs
_ _ x_ | For manufacturer setting Oh
X Oh
X_ __ Oh
PC30 To enable the parameter, turn on STAB2 (Speed acceleration/deceleration 0 o]0
STA2 selection). [ms]
Acceleration Set the acceleration time required to reach the rated speed from 0 r/min or 0 mm/s
time constant for VC (Analog speed command) and [Pr. PC05 Internal speed command 1] to [Pr.
2 PC11 Internal speed command 7].
Setting range: 0 to 50000
PC31 To enable the parameter, turn on STAB2 (Speed acceleration/deceleration 0 o]0
STB2 selection). [ms]
Deceleration Set the deceleration time required to reach 0 r/min or 0 mm/s from the rated speed
time constant for VC (Analog speed command) and [Pr. PC05 Internal speed command 1] to [Pr.
2 PC11 Internal speed command 7].
Setting range: 0 to 50000
PC32 To enable the parameter, select "Electronic gear (0 _ _ _)" or "J3A electronic gear 1 O
CMX2 setting value compatibility mode (2 _ _ )" of "Electronic gear selection" in [Pr.
Commanded PA21].
pulse
multiplication Setting range: 1 to 16777215
numerator 2
PC33 To enable the parameter, select "Electronic gear (0 _ _ )" or "J3A electronic gear 1 @)
CMX3 setting value compatibility mode (2 _ _ )" of "Electronic gear selection" in [Pr.
Commanded PA21].
pulse
multiplication Setting range: 1 to 16777215
numerator 3
PC34 To enable the parameter, select "Electronic gear (0 _ _ )" or "J3A electronic gear 1 (@)
CMX4 setting value compatibility mode (2 _ _ )" of "Electronic gear selection" in [Pr.
Commanded PA21].
pulse
multiplication Setting range: 1 to 16777215
numerator 4
PC35 Set the parameter on the assumption that the maximum torque or thrust is 100.0%. 1000 |O | O[O
TL2 The parameter is for limiting the torque of the servo motor or the thrust of the linear [%]
Internal servo motor.
torque limit 2 No torque or thrust is generated when this parameter is set to "0.0".
When TL1 (Internal torque limit selection) is turned on, Internal torque limits 1 and 2
are compared and the lower value will be enabled.
Setting range: 0.0 to 100.0
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No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

P

S

T

PC36
*DMD

Status display
selection

X X

Status display selection at power-on

Select a status display shown at power-on.

00: Cumulative feedback pulses

01: Servo motor speed/linear servo motor speed

02: Droop pulses

03: Cumulative command pulses

04: Command pulse frequency

05: Analog speed command voltage (Note 1)

06: Analog torque command voltage (Note 2)

07: Regenerative load ratio

08: Effective load ratio

09: Peak load ratio

0A: Instantaneous torque/thrust

0B: Within one-revolution position/within virtual one-revolution position (1 pulse unit)
0C: Within one-revolution position/within virtual one-revolution position (100 pulses
unit)

ABS counter/virtual ABS counter

Load to motor inertia ratio/load to motor mass ratio
Bus voltage

Encoder inside temperature

Settling time

Oscillation detection frequency

Number of tough operations

14: Unit power consumption (increment of 1 W)

15: Unit power consumption (increment of 1 kW)

16: Unit total power consumption (increment of 1 Wh)

17: Unit total power consumption (increment of 100 kWh)
18: Load-side cumulative feedback pulses (Note 3)

19: Load-side droop pulses (Note 3)

1A: Load-side encoder information 1 (1 pulse unit) (Note 3)
1B: Load-side encoder information 1 (100 pulses unit) (Note 3)
1C: Load-side encoder ABS counter (Note 3)

1D: Z-phase counter (1 pulse unit) (Note 4)

1E: Z-phase counter (100 pulses unit) (Note 4)

1F: Electrical angle (1 pulse unit) (Note 4)

20: Electrical angle (100 pulses unit) (Note 4)

0D:
OE:
OF:
10:
11:
12:
13:

Note 1. Itis for the speed control mode. It will be the analog speed limit voltage in

the torque control mode.

2. Itis for the torque control mode. It will be the analog torque limit voltage in
the speed control mode and position control mode.

3. Setting "18 to 1C" will trigger [AL. 37] in the mode other than the fully closed
loop control mode.

4. Setting "1D to 20" will trigger [AL. 37] in the mode other than the linear
servo motor control mode.

00h

(@)

(©)

(@)

Status display at power-on in corresponding control mode
0: Depends on the control mode

Control mode
Position
Position/speed

Status display at power-on
Cumulative feedback pulses

Cumulative feedback pulses/servo motor speed
(linear servo motor speed)

Servo motor speed (linear servo motor speed)

Servo motor speed (linear servo motor
speed)/analog torque (thrust) command voltage

Analog torque (thrust) command voltage

Analog torque (thrust) command
voltage/cumulative feedback pulses

1: Depends on the last 2 digits settings of the parameter

Speed
Speed/torque

Torque
Torque/position

Oh

For manufacturer setting

Oh




5. PARAMETERS

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | P | S| T
PC37 Set the offset voltage of VC (Analog speed command). The value O
VCO For example, if CCW rotation or positive direction travel is provided by switching on | differs
Analog speed ST1 (Forward rotation start) while applying 0 V to VC, set a negative value. depending
command When automatic VC offset is used, the automatically offset value is set to this on the
offset/ parameter. (Refer to section 4.5.4.) servo
Analog speed The initial value is provided before shipment by the automatic VC offset function on | amelifiers.
limit offset condition that the voltage between VC and LG is 0 V. [mV]
Setting range: -9999 to 9999
Set the offset voltage of VLA (Analog speed limit). @)
For example, if CCW rotation or positive direction travel is provided by switching on
RS1 (Forward rotation selection) while applying O V to VLA, set a negative value.
When automatic VC offset is used, the automatically offset value is set to this
parameter. (Refer to section 4.5.4.)
The initial value is provided before shipment by the automatic VC offset function on
condition that the voltage between VLA and LG is 0 V.
Setting range: -9999 to 9999
PC38 Set the offset voltage of TC (Analog torque command). 0 @)
TPO [mV]
Analog torque Setting range: -9999 to 9999
command —
offset/ Set the offset voltage of TLA (Analog torque limit). @)
Analog torque
limit offset Setting range: -9999 to 9999
PC39 Set the offset voltage of MO1 (Analog monitor 1). 0 olo|o
MO1 [mV]
Analog
monitor 1
offset Setting range: -9999 to 9999
PC40 Set the offset voltage of MO2 (Analog monitor 2). 0 olo|oO
MO2 [mV]
Analog
monitor 2
offset Setting range: -9999 to 9999
PC43 Set an error excessive alarm level. 0 O
ERZ You can change the setting unit with "Error excessive alarm level" in [Pr. PC24]. [rev)/
Error Set this per revolution for rotary servo motors and direct drive motors. Set this per [mm]
excessive mm for linear servo motors.
alarm level Setting "0" will be "3 rev" for rotary servo motors and direct drive motors and "100
mm" for linear servo motors. A setting over 200 rev will be clamped at 200 rev.
Setting range: 0 to 1000
PC44 _ _ _ X | For manufacturer setting Oh
*COP9 X Oh
Function X oOh
selection C-9 ", ™ 1 1ad-side encoder cable communication method selection oh | O
Select the communication method of the encoder cable to be connected to the CN2L
connector of MR-J4-A-RJ.
0: Two-wire type
1: Four-wire type
Incorrect setting will trigger [AL. 70] and [AL. 71]. Setting "1" while using a servo
amplifier other than MR-J4-A-RJ will trigger [AL. 37].




5. PARAMETERS

No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
unit] | P | S| T
PC45 _ _ _ X | Encoder pulse count polarity selection Oh
*COPA Select a polarity of the linear encoder or load-side encoder.
Function 0: Encoder pulse increases in the servo motor CCW or positive direction.
selection C-A 1: Encoder pulse decreases in the servo motor CCW or positive direction.
_ _ X _ | For manufacturer setting Oh
_ X _ _ | Selection of A/B/Z-phase input interface encoder Z-phase connection judgement Oh olo|lo
function
Select the non-signal detection status for the pulse train signal from the A/B/Z-phase
input interface encoder used as a linear encoder or load-side encoder.
This function is enabled only when you use an A/B/Z-phase input interface encoder.
Petectlon .Of Alarm status
. disconnection
Setting ¥ :
value | Z-phase-side non- | Fully closed loop Dl.neatrdse.rvo system
signal system irect drive servo
system
0 Enabled [AL. 71.6] (Z-phase) [AL. 20.6] (Z-phase)
1 Disabled
X _ _ _ | For manufacturer setting Oh
PC51 Set deceleration time constant when you use the forced stop deceleration function. 100 olo
RSBR Set the time per ms from the rated speed to O r/min or 0 mm/s. [ms]
Forced stop
deceleration Dynamic brake
time constant Rated speed - _ R « Forced stop deceleration mdeceleration
Servo motor speed IR L = |
(Linear servo Sl |
motor speed) S |
~ |
AN |
RS I
N I
RS I
N
(8 rm‘,’;) L [Pr. PC51] R
[Precautions]

- If the servo motor torque or linear servo motor thrust is saturated at the maximum
value during forced stop deceleration because the set time is too short, the time
to stop will be longer than the set time constant.

- [AL. 50 Overload alarm 1] or [AL. 51 Overload alarm 2] may occur during forced
stop deceleration, depending on the set value.

- After an alarm that leads to a forced stop deceleration, if an alarm that does not
lead to a forced stop deceleration occurs or if the control circuit power supply is
cut, dynamic braking will start regardless of the deceleration time constant setting.

Setting range: 0 to 20000




5. PARAMETERS

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] | P|S|T
PC54 Set the compensation amount of the vertical axis freefall prevention function. 0 O
RSUP1 Set it per servo motor rotation amount or linear servo motor travel distance. [0.0001
Vertical axis When setting a positive value, the servo motor or linear servo motor moves in the rev)/
freefall direction set with [Pr. PA14] for the forward rotation pulse input. When setting a [0.01
prevention negative value, the servo motor or linear servo motor moves in the direction set with mm]
compensation [Pr. PA14] for the reverse rotation pulse input.
amount For example, if a positive compensation amount is set when the [Pr. PA14 Rotation
direction selection/travel direction selection] setting is "1", compensation will be
performed to the CW direction.
The vertical axis freefall prevention function is performed when all of the following
conditions are met.
1) Position control mode
2) The value of the parameter is other than "0".
3) The forced stop deceleration function is enabled.
4) Alarm occurs or EM2 turns off when the (linear) servo motor speed is zero speed
or less.
5) MBR (Electromagnetic brake interlock) is enabled with [Pr. PD23] to [Pr. PD28],
and the base circuit shut-off delay time is set in [Pr. PC16].
Setting range: -25000 to 25000
PC60 _ _ _ X | Motor-less operation selection Oh OlOo|O
*COPD This is used to select the motor-less operation. This is not used in the linear servo
Function motor control mode, fully closed loop control, and DD motor control mode.
selection C-D 0: Disabled
1: Enabled
_ _ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh




5. PARAMETERS

5.2.4 1/0O setting parameters ([Pr. PD_ _])

No./symbol/
name

Setting
digit

Function

Initial
value
[unit]

Control
mode

Pls]|T

PDO1
*DIA1

Input signal
automatic on
selection 1

Select in

put devices to turn on them automatically.

___X

_ _ x (BIN): For manufacturer setting

(HEX)

_ X _ (BIN): For manufacturer setting

_ X __ (BIN): SON (Servo-on)

0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

X _ _ _ (BIN): For manufacturer setting

Oh

(HEX)

_ _x (BIN): PC (Proportional control)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

_ X _ (BIN): TL (External torque limit selection)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

_ X _ _ (BIN): For manufacturer setting

X _ _ _ (BIN): For manufacturer setting

Oh

_ _ x (BIN): For manufacturer setting

(HEX)

_ X _ (BIN): For manufacturer setting

_ X _ _ (BIN): LSP (Forward rotation stroke end)
0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

X _ _ _ (BIN): LSN (Reverse rotation stroke end)

0: Disabled (Use for an external input signal.)
1: Enabled (automatic on)

Oh

X

For manufacturer setting

Oh

Convert the setting value into hexadecimal as follows.

=

4

Signal name Initial value
BIN | HEX
0
0 0
SON (Servo-on) 0
0
Signal name Initial value
BIN | HEX
PC (Proportional control) 0
TL (External torque limit selection) 0 0
0
0
Signal name Initial value
BIN | HEX
LSP (Forward rotation stroke end) 0
LSN (Reverse rotation stroke end) 0 0
0
0

BIN 0: Use for an external input signal.
BIN 1: Automatic on




5. PARAMETERS

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
wnit] [p[s]|T
PDO03 Any input device can be assigned to the CN1-15 pin.
*DIL __xx | Position control mode - Device selection 02h | O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 1L [ xx [ Speed control mode - Device selection 02h e}
Refer to table 5.9 in [Pr. PDO03] for settings.
Table 5.9 Selectable input devices
Setting Input device (Note 1)
value P S T

02 SON SON SON

03 RES RES RES

04 PC PC

05 TL TL

06 CR

07 ST1 RS2

08 ST2 RS1

09 TL1 TL1

0A LSP LSP LSP (Note 3)

0B LSN LSN LSN (Note 3)

oD CDP CDP

OE CLD

OF MECR

20 SP1 SP1

21 SP2 SP2

22 SP3 SP3

23 LOP (Note 2) | LOP (Note 2) | LOP (Note 2)

24 CM1

25 CM2

26 STAB2 STAB2

Note 1. P: Position control mode, S: Speed control mode, T: Torque control mode
The diagonal lines indicate manufacturer settings. Never change the setting.

2. When assigning LOP (Control switching), assign it to the same pin in all control modes.

3. In the torque control mode, this device cannot be used during normal operation. It can be used
during the magnetic pole detection in the linear servo motor control mode and the DD motor
control mode. Also, when the magnetic pole detection in the torque control mode is completed,
this signal will be disabled.

PD04 Any input device can be assigned to the CN1-15 pin.
*DIMH _ _ XX | Torque control mode - Device selection 02h e}
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 1H [y [For manufacturer setting Oh
X_ Oh
PD05 Any input device can be assigned to the CN1-16 pin.
*DI2L __xx | Position control mode - Device selection 0oh | O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 2L [y x [ Speed control mode - Device selection 21h 'e)
Refer to table 5.9 for settings.
PDO06 Any input device can be assigned to the CN1-16 pin.
*DI2H __xx | Torque control mode - Device selection 21h @)
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 2H [ [ For manufacturer setting Oh
X Oh




5. PARAMETERS

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
wnit] [p[s]|T
PDO7 Any input device can be assigned to the CN1-17 pin.
*DI3L When"__ _1"is setin [Pr. PAO3] and absolute position detection system by DIO is selected, the CN1-17 pin will
Input device | become ABSM (ABS transfer mode).
selection 3L | __ x x | Position control mode - Device selection 04h | O
Refer to table 5.9 in [Pr. PD03] for settings.
X X _ _ | Speed control mode - Device selection 07h @)
Refer to table 5.9 in [Pr. PDO03] for settings.
PD08 Any input device can be assigned to the CN1-17 pin.
*DI3H __xXx | Torque control mode - Device selection 07h @)
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 3H [ x [ For manufacturer setting Oh
X_ Oh
PD09 Any input device can be assigned to the CN1-18 pin.
*Dl4L When"_ _ _1"is setin [Pr. PAO3] and absolute position detection system by DIO is selected, the CN1-18 pin will
Input device | become ABSR (ABS transfer request).
selection4L | _  xx [ Position control mode - Device selection 05h | O
Refer to table 5.9 in [Pr. PD03] for settings.
X X _ _ | Speed control mode - Device selection 08h O
Refer to table 5.9 in [Pr. PDO03] for settings.
PD10 Any input device can be assigned to the CN1-18 pin.
*DI4H __xXx | Torque control mode - Device selection 08h e}
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 4H [y [For manufacturer setting Oh
X_ Oh
PD11 Any input device can be assigned to the CN1-19 pin.
*DI5L __xx | Position control mode - Device selection 03h @)
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 5L [ x x [ Speed control mode - Device selection 03h e}
Refer to table 5.9 in [Pr. PDO03] for settings.
PD12 Any input device can be assigned to the CN1-19 pin.
*DI5SH __xx | Torque control mode - Device selection 03h e}
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection SH [ x| For manufacturer setting Oh
X_ Oh
PD13 Any input device can be assigned to the CN1-41 pin.
*DI6L __xx | Position control mode - Device selection 06h @)
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection6L [ xx [ Speed control mode - Device selection 20h 'e)
Refer to table 5.9 in [Pr. PDO03] for settings.
PD14 Any input device can be assigned to the CN1-41 pin.
*DI6H __xXx | Torque control mode - Device selection 20h e}
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 6H [ » [ For manufacturer setting Oh
X_ Oh
PD17 Any input device can be assigned to the CN1-43 pin.
*DI8L __xx | Position control mode - Device selection 0Ah | O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 8L [ xx [ Speed control mode - Device selection 0Ah 'e)
Refer to table 5.9 in [Pr. PDO03] for settings.
PD18 Any input device can be assigned to the CN1-43 pin.
*DI8H __xXx | Torque control mode - Device selection 00h e}
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 8H [y [For manufacturer setting Oh
X Oh




5. PARAMETERS

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
wnit] [p[s]|T
PD19 Any input device can be assigned to the CN1-44 pin.
*DIOL __xx | Position control mode - Device selection 0Bh | O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 9L [y x [ Speed control mode - Device selection 0Bh 'e)
Refer to table 5.9 in [Pr. PD03] for settings.
PD20 Any input device can be assigned to the CN1-44 pin.
*DI9H _ XX | Torque control mode - Device selection 00h e}
Input device Refer to table 5.9 in [Pr. PDO03] for settings.
selection O9H [y [ For manufacturer setting Oh
X_ Oh
PD21 Any input device can be assigned to the CN1-45 pin.
*DI10L _ _xx [ Position control mode - Device selection 23h @)
Input device Refer to table 5.9 in [Pr. PDO03] for settings.
selection 10L [ x x [ Speed control mode - Device selection 23h 'e)
Refer to table 5.9 in [Pr. PD03] for settings.
PD22 Any input device can be assigned to the CN1-45 pin.
*DI10H _ _xx | Torque control mode - Device selection 23h O
Input device Refer to table 5.9 in [Pr. PD03] for settings.
selection 10H [« [ For manufacturer setting Oh
X_ Oh
PD23 x x | Device selection 04h |O|O|O
*DO1 Any output device can be assigned to the CN1-22 pin.
Output device When "Enabled (absolute position detection system by DIO) (_ _ _ 1)"is selected in
selection 1 [Pr. PAO3], the CN1-22 pin will become ABSBO (ABS send data bit 0) only during
ABS transfer mode.
Refer to table 5.10 for settings.
_ X _ _ | For manufacturer setting Oh
X_ Oh

Table 5.10 Selectable output devices

Setting Output device (Note)

value P S T
00 Always off Always off Always off
02 RD RD RD
03 ALM ALM ALM
04 INP SA Always off
05 MBR MBR MBR
06 DB DB DB
07 TLC TLC VLC
08 WNG WNG WNG
09 BWNG BWNG BWNG
0A Always off SA Always off
0B Always off Always off VLC
0C ZSP ZSP ZSP
oD MTTR MTTR MTTR
OF CDPS Always off Always off
10 CLDS Always off Always off
11 ABSV Always off Always off

Note. P: Position control mode, S: Speed control mode, T: Torque control mode
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
[unit] S
PD24 _ _xx | Device selection 0Ch O
*D0O2 Any output device can be assigned to the CN1-23 pin.
Output device When "Enabled (absolute position detection system by DIO) (_ _ _ 1)" is selected in
selection 2 [Pr. PAO3], the CN1-23 pin will become ABSB1 (ABS send data bit 1) only during
ABS transfer mode.
Refer to table 5.10 in [Pr. PD23] for settings.
_ X _ _ | For manufacturer setting Oh
X__ Oh
PD25 x x | Device selection 04h O
*DO3 Any output device can be assigned to the CN1-24 pin.
Output device Refer to table 5.10 in [Pr. PD23] for settings.
selecton3 [ x [ For manufacturer setting Oh
X__ Oh
PD26 x x | Device selection 07h (@)
*DO4 Any output device can be assigned to the CN1-25 pin.
Output device When "Enabled (absolute position detection system by DIO) (_ _ _ 1)"is selected in
selection 4 [Pr. PAO3], the CN1-25 pin will become ABST (ABS send data ready) only during
ABS transfer mode.
Refer to table 5.10 in [Pr. PD23] for settings.
_ X _ _ | For manufacturer setting Oh
X___ Oh
PD28 x x | Device selection 02h O
*DO6 Any output device can be assigned to the CN1-49 pin.
Output device Refer to table 5.10 in [Pr. PD23] for settings.
selection6 | x [ For manufacturer setting Oh
X___ Oh
PD29 Select a filter for the input signal.
*DIF _ _ _ x| Input signal filter selection 4h o)
Input filter If external input signal causes chattering due to noise, etc., input filter is used to
setting suppress it.
0: None
1: 0.888 [ms]
2:1.777 [ms]
3: 2.666 [ms]
4: 3.555 [ms]
_ _X_ | RES (Reset) dedicated filter selection Oh O
0: Disabled
1: Enabled (50 [ms])
_X__ | CR (Clear) dedicated filter selection Oh @)
0: Disabled
1: Enabled (50 [ms])
X _ _ _ | For manufacturer setting Oh
PD30 x | Stop method selection for LSP (Forward rotation stroke end) off and LSN (Reverse Oh @)
*DOP1 rotation stroke end) off
Function Select a stop method for LSP (Forward rotation stroke end) off and LSN (Reverse
selection D-1 rotation stroke end) off
0: Quick stop
1: Slow stop
_ _ X _ | Base circuit status selection for RES (Reset) on Oh @)
0: Base circuit shut-off
1: No base circuit shut-off
_ X _ _ | For manufacturer setting Oh
X _ _ _ | Enabled/disabled selection for a thermistor of servo motor or linear servo motor Oh @)
(supported by software version A5 or later)
0: Enabled
1: Disabled
The setting in this digit will be disabled when using a servo motor or linear servo
motor without thermistor.




5. PARAMETERS

No./symbol/ | Setting . Initial Control
L Function value mode
name digit .
unit] | P | S| T
PD32 _ _ _Xx | CR (Clear) selection Oh O
*DOP3 Set CR (Clear).
Function 0: Deleting droop pulses at the leading edge of turning on of CR
selection D-3 1: Continuous deleting of droop pulses while CR is on
_ _ x_ | For manufacturer setting Oh
X Oh
X___ Oh
PD34 _ _ _ X | Alarm code output Oh olo|lo
*DOP5 Select output status of alarm codes.
Function Alarm codes are outputted to the pins CN1-22, CN1-23, and CN1-24.
selection D-5 0: Disabled
1: Enabled
For details of the alarm codes, refer to chapter 8.
When "Enabled (absolute position detection system by DIO) (_ _ _ 1)" is selected in
[Pr. PA03] and when MBR (Electromagnetic brake interlock) or ALM (Malfunction) is
assigned to the CN1-22 pin, CN1-23 pin, or CN1-24 pin, selecting alarm code output
will generate [AL. Parameter error].
__x_ | Selection of output device at warning occurrence Oh olo|o
Select ALM (Malfunction) output status at warning occurrence.
Setting Device status
value
o S
ON
0 ALM - oFF ;
Warning occurrence
WNG O [
ON ————
1 ALM OFF ) —
Warning occurrence
_ X _ _ | For manufacturer setting Oh
X Oh




5. PARAMETERS

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

; Initial Control
No./symbol/ Se_ttl_ng Function value mode
name digit .
unit] [P]STT
PEO1 _ _ _x | Fully closed loop function selection Oh (@)
*FCT1 The fully closed loop function is selected.
Fully closed 0: Always enabled
loop function 1: Switching with CLD (Fully closed loop control selection)
selection 1
Selection using
the fully closed loop control Control method
selection (CLD)
Off Semi closed loop control
On Fully closed loop control
To enable the setting, select "Fully closed loop control mode (_ _ 1 _)" of "operation
mode selection" in [Pr. PAO1].
Selecting the "switching with CLD (Fully closed loop control selection)" will trigger
[AL. 37] while "absolute position detection system selection" is "Enabled (absolute
position detection system by DIO) (__ _ 1)"in [Pr. PA03] .
_ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
PEO3 x x | Fully closed loop control error detection function selection 03h O
*FCT2 Select the fully closed loop control error detection function.
Fully closed
|0C|>p 1°tl;'n0ti20n O: Error detection enabled -: Error detection disabled
selection o —
Setting Speed — Position deviation error ‘
value | deviation error uring servo-on During servo-
With command | Command 0 off
__00 - - - -
__01 O - - -
__02 - O O O
__03 O O O @)
__10 - - - -
__ 11 O - - -
__12 - - O -
__13 @) - @) .
20 - - - -
__21 O - - -
__22 - - O O
__23 O - O O
_ X _ _ | For manufacturer setting Oh
X _ _ _ | Fully closed loop control error reset selection Oh O
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled
PEO4 Set a numerator of electronic gear for the servo motor encoder pulse at the fully 1 @)
*FBN closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback
pulse Setting range: 1 to 65535
electronic
gear 1 -
Numerator
PEO05 Set a denominator of electronic gear for the servo motor encoder pulse at the fully 1 O
*FBD closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback
pulse Setting range: 1 to 65535
electronic
gear 1 -
Denominator
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. Initial Control
No./symbol/ Se_ttl_ng Function value mode
name digit :
unit] [PTSTT
PEO6 Set [AL. 42.9 Fully closed loop control error by speed deviation] of the fully closed 400 | O
BC1 loop control error detection. When the speed deviation between the servo motor [r/min)/
Fully closed encoder and load-side encoder becomes larger than the setting value, the alarm will | [mm/s]
loop control - oceur.
Speed
deviation Setting range: 1 to 50000
error
detection
level
PEO7 Set [AL. 42.8 Fully closed loop control error by potision deviation] of the fully closed 100 @)
BC2 loop control error detection. When the position deviation between the servo motor [kpulse]
Fully closed encoder and load-side encoder becomes larger than the setting value, the alarm will
loop control - occur.
Position
deviation Setting range: 1 to 20000
error
detection
level
PEO8 Set a dual feedback filter band. 10 O
DUF Refer to section 17.3.1 (5) for details. [rad/s]
Fully closed
loop dual Setting range: 1 to 4500
feedback filter
PE10 _ _ _x | For manufacturer setting Oh
FCT3 _ _X_ | Fully closed loop control - Position deviation error detection level - Unit selection Oh O
Fully closed 0: 1 kplulse unit
loop function 1: 1 pulse unit
selection 3 _ X _ _ | For manufacturer setting Oh
X___ Oh
PE34 Set a numerator of electronic gear for the servo motor encoder pulse at the fully 1 O
*FBN2 closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback Refer to section 17.3.1 (3) for details.
pulse
electronic Setting range: 1 to 65535
gear 2 -
Numerator
PE35 Set a denominator of electronic gear for the servo motor encoder pulse at the fully 1 O
*FBD2 closed loop control.
Fully closed Set the electronic gear so that the number of servo motor encoder pulses for one
loop control - servo motor revolution is converted to the resolution of the load-side encoder.
Feedback Refer to section 17.3.1 (3) for details.
pulse
electronic Setting range: 1 to 65535
gear 2 -
Denominator
PE39 Set the time period until the occurrence of an alarm after the occurrence of a speed 20 O
BT1 deviation error while the error detection function is enabled for the fully closed loop [ms]
Fully closed control.
loop control - The minimum detection time is 20 ms. This parameter is enabled when the speed
Speed deviation error detection is enabled in [Pr. PE03] "Fully closed loop control error
deviation detection function selection".
error
detection time Setting range: 20 to 32767
PE41 _ _ _x | Robust filter selection Oh O|lO|O
EOP3 0: Disabled
Function 1: Enabled
selection E-3 When you select "Enabled" of this digit, the machine resonance suppression filter 5
set in [Pr. PB51] is not available.
_ X _ | For manufacturer setting Oh
X Oh
X_ __ Oh
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5.2.6 Extension setting 3 parameters ([Pr. PF_ 1)

No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] [P | S| T
PF09 _ _ _ X | Electronic dynamic brake selection Oh o R o)
*FOP5 0: Automatic (enabled only for specified servo motors)
Function 2: Disabled
selection F-5 Refer to the following table for the specified servo motors.
Series Servo motor
HG-KR HG-KR053, HG-KR13, HG-KR23, HG-KR43
HG-MR HG-MR053, HG-MR13, HG-MR23, HG-MR43
HG-SR HG-SR51, HG-SR52
_ _x_ | For manufacturer setting Oh
X Oh
X___ Oh
PF15 Set an operating time for the electronic dynamic brake. 2000 |lO|lO O
DBT [ms]
Electronic
dynamic
brake Setting range: 0 to 10000
operating
time
PF21 Set a drive recorder switching time. 0 OlOo|O
DRT When a USB communication is cut during using a graph function or a graph function [s]
Drive is terminated, the function will be changed to the drive recorder function after the
recorder settling time of this parameter.
switching When a value from "1" to "32767" is set, it will switch after the setting value.
time setting When "0" is set, it will switch after 600 s.
When "-1" is set, the drive recorder function is disabled.
Setting range: -1 to 32767
PF23 Set a filter readjustment sensitivity of [Pr. PB13 Machine resonance suppression 50 ol o)
OSCL1 filter 1] and [Pr. PB15 Machine resonance suppression filter 2] while the vibration [%]
Vibration tough drive is enabled.
tough drive - Example: When you set "50" to the parameter, the filter will be readjusted at the time
Oscillation of 50% or more oscillation level.
detection
level Setting range: 0 to 100
PF24 _ _ _x | Oscillation detection alarm selection Oh olo
*OSCL2 Select alarm or warning when an oscillation continues at a filter readjustment
Vibration sensitivity level of [Pr. PF23].
tough drive The digit is continuously enabled regardless of the vibration tough drive in [Pr.
function PA20].
selection 0: [AL. 54 Oscillation detection] will occur at oscillation detection.
1: [AL. F3.1 Oscillation detection warning] will occur at oscillation detection.
2: Oscillation detection function disabled
_ _ X _ | For manufacturer setting Oh
X _ Oh
X___ Oh




5. PARAMETERS

direction 1

Forward rotation 1/ \
(Positive direction)

-4/ X\""""""""- I [Pr. PF31] setting

Servo motor

speed 0 r/min >

(Linear servo (0 mm/s)
motor speed)

Reverse rotation Operation pattern
direction
(Negative direction)

Setting range: 0 to permissible speed

No./symbol/ | Setting . Initial Control
name digit Function valge mode

unit] | P | S| T

PF25 Set the time of the [AL. 10.1 Voltage drop in the control circuit power] occurrence. 200 olo

CVAT To disable the parameter, set "Disabled (_ 0 _ _)" of "SEMI-F47 function selection [ms]

SEMI-F47 (instantaneous power failure tough drive selection)" in [Pr. PA20].

function -

Instantaneous Setting range: 30 to 200

power failure

detection time

(instantaneous|

power failure

tough drive -

detection time)

PF31 Set a (linear) servo motor speed that divides a friction estimation area into high and 0 OlOo|0O

FRIC low during the friction estimation process of the machine diagnosis. [r/min)/

Machine Setting "0" will set a value half of the rated speed. [mm/s]

diagnosis When your operation pattern is under the rated speed, we recommend that you set a

function - half value of the maximum speed.

Friction

judgement Maximum speed in operation

speed
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5.2.7 Linear servo motor/DD motor setting parameters ([Pr. PL_

)

No./symbol/ | Setting . Initial Control
hame digit Function Vall..le mode
unit] [P | S| T
PLO1 _ _ _x | Linear servo motor/DD motor magnetic pole detection selection 1h OlOo|O
*LIT1 The setting value "0" will be enabled only with absolute position linear encoders.
Linear servo 0: Magnetic pole detection disabled
motor/DD 1: Magnetic pole detection at first servo-on
motor 5: Magnetic pole detection at every servo-on
functhn _ _ X _ | For manufacturer setting Oh
selection 1 _ X _ _ | Stop interval selection at the home position return 3h olo|oO
Set a stop interval of the home position returning.
The digit is enabled only for linear servo motors.
0: 2% (= 8192) pulses
1: 2" (= 131072) pulses
2: 2'® (= 262144) pulses
3: 2%° (= 1048576) pulses
4: 2% (= 4194304) pulses
5: 2% (= 16777216) pulses
6: 2%° (= 67108864) pulses
X _ _ _ | For manufacturer setting Oh
PLO2 Set a linear encoder resolution per um with [Pr. PL02] and [Pr. PLO3]. 1000 (O[O | O
*LIM Set the numerator in [Pr. PLO2)]. [um]
Linear This is enabled only for linear servo motors.
encoder
resolution - Setting range: 1 to 65535
Numerator
PLO3 Set a linear encoder resolution per um with [Pr. PL02] and [Pr. PLO3]. 1000 (OO | O
*LID Set the denominator in [Pr. PLO3]. [um]
Linear This is enabled only for linear servo motors.
encoder
resolution - Setting range: 1 to 65535
Denominator
PLO4 _ __x | [AL. 42 Servo control error] detection function selection 3h olo|O
*LIT2 Refer to the following table.
Linear servo
motor/DD Setting Torque/thrust Speed deviation Position deviation
motor value | deviation error (Note) error (Note) error (Note)
function 0 . Disabled
- Disabled
selection 2 1 Disabled E.nabled
2 Enabled Disabled
3 Enabled
4 Disabled Disabled
> Enabled Enabled
6 Enabled Disabled
7 Enabled
Note. Refer to chapter 15 and 16 for details of each deviation error.
_ _ X _ | For manufacturer setting Oh
_ X _ _ | For manufacturer setting Oh
X _ _ _ | [AL. 42 Servo control error] detection function controller reset condition selection Oh olo|oO
0: Reset disabled (reset by powering off/on enabled)
1: Reset enabled
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No./symbol/ | Setting . Initial Control
hame digit Function valge mode
unit] [ p| S| T
PLO5 Set the position deviation error detection level of the servo control error detection. 0 @)
LB1 When the deviation between a model feedback position and actual feedback position | [mm]}/
Position is larger than the setting value, [AL. 42 Servo control error] will occur. [0.01
deviation error However, when "0" is set, the level vary depending on the operation mode in [Pr. rev]
detection level PAO1].
Linear servo motor: 50 mm
Direct drive motor: 0.09 rev
Setting range: 0 to 1000
PLO6 Set the speed deviation error detection level of the servo control error detection. 0 olo
LB2 When the deviation between a model feedback speed and actual feedback speed is | [mm/s]/
Speed larger than the setting value, [AL. 42 Servo control error] will occur. [r/min]
deviation error However, when "0" is set, the level vary depending on the operation mode in [Pr.
detection level PAO1].
Linear servo motor: 1000 mm/s
Direct drive motor: 100 r/min
Setting range: 0 to 5000
PLO7 Set the torque/thrust deviation error detection level of the servo control error 100 olo|oO
LB3 detection. [%]
Torque/thrust When the deviation between a current command and current feedback is larger than
deviation error the setting value, [AL. 42.3 Servo control error by torque/thrust deviation] will occur.
detection level
Setting range: 0 to 1000
PLO8 _ _ _x | Magnetic pole detection method selection Oh olo|O
*LIT3 0: Position detection method
Linear servo 4: Minute position detection method
motor/DD _ X _ | For manufacturer setting 1h
motor.function _ X _ _ | Magnetic pole detection - Stroke limit enabled/disabled selection Oh olo|loO
selection 3 0: Enabled
1: Disabled
X _ _ _ | For manufacturer setting Oh
PLO9 Set a direct current exciting voltage level during the magnetic pole detection. 30 olo|oO
LPWM If [AL. 32 Overcurrent], [AL. 50 Overload 1], or [AL. 51 Overload 2] occurs during the [%]
Magnetic pole magnetic pole detection, decrease the setting value.
detection If [AL. 27 Initial magnetic pole detection error] occurs during the magnetic pole
voltage level detection, increase the setting value.
Setting range: 0 to 100
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No./symbol/ | Setting . Initial | Control
L Function value mode
name digit .
[unit] S
PL17 _ _ _ X | Response selection Oh @)
LTSTS Set a response of the minute position detection method.
Magnetic pole When reducing a travel distance at the magnetic pole detection, increase the setting
detection - value.
Minute Refer to table 5.11 for settings.
p05|t|9n __x_ | Load to motor mass ratio/load to motor inertia ratio selection Oh e}
detection Select a load to mass of the linear servo motor primary-side ratio or load to mass of
method - the direct drive motor inertia ratio used at the minute position detection method. Set
Function a closest value to the actual load.
selection Refer to table 5.12 for settings.
_ X _ _ | For manufacturer setting Oh
X_ __ Oh
Table 5.11 Response of minute position detection method at o
magnetic pole detection
Setting value Response Setting value Response
0 Low response 8 Middle response
1 9
2 A
3 B
4 C
5 D
6 E
7 Middle response F High response
Table 5.12 Load to motor mass ratio/load to motor inertia ratio
Settin Load to motor mass Settin Load to motor mass
9 ratio/load to motor 9 ratio/load to motor
value . ) . value . . .
inertia ratio inertia ratio
0 10 times or less 8 80 times
1 10 times 9 90 times
2 20 times A 100 times
3 30 times B 110 times
4 40 times C 120 times
5 50 times D 130 times
6 60 times E 140 times
7 70 times F 150 times or more
PL18 Set an identification signal amplitude used in the minute position detection method. 0 ol o)
IDLV This parameter is enabled only when the magnetic pole detection is the minute [%]
Magnetic pole position detection method.
detection - Setting "0" will be 100% amplitude.
Minute
position Setting range: 0 to 100
detection
method -
Identification
signal
amplitude
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6. NORMAL GAIN ADJUSTMENT

6. NORMAL GAIN ADJUSTMENT

POINT
@In the torque control mode, you do not need to make gain adjustment.
@Before making gain adjustment, check that your machine is not being operated

at maximum torque of the servo motor. If operated over maximum torque, the
machine may vibrate and may operate unexpectedly. In addition, make gain
adjustment with a safety margin considering characteristic differences of each
machine. It is recommended that generated torque during operation is under
90% of the maximum torque of the servo motor.

6.1 Different adjustment methods
6.1.1 Adjustment on a single servo amplifier

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

(1) Gain adjustment mode explanation

Gain adjustment mode [Pr. PAO8] setting Estimatipn of Ioaq to motor Automatically set Manually set
inertia ratio parameters parameters
Auto tuning mode 1 1 Always estimated GD2 ([Pr. PB06]) RSP ([Pr. PA09])
(initial value) PG1 ([Pr. PB0O7])
PG2 ([Pr. PB08])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
Auto tuning mode 2 2 Fixed to [Pr. PB06] value PG1 ([Pr. PBO7]) GD2 ([Pr. PB06])
PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
Manual mode ___3 GD2 ([Pr. PB06])
PG1 ([Pr. PB0O7])
PG2 ([Pr. PB08])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 1 ___0 Always estimated GD2 ([Pr. PB06]) PG1 ([Pr. PBO7])
(interpolation mode) PG2 ([Pr. PB08]) RSP ([Pr. PA09])
VG2 ([Pr. PB09])
VIC ([Pr. PB10])
2 gain adjustment mode 2 ___4 Fixed to [Pr. PBO6] value PG2 ([Pr. PB08]) GD2 ([Pr. PB06])
VG2 ([Pr. PB09]) PG1 ([Pr. PB0O7])
VIC ([Pr. PB10]) RSP ([Pr. PA09])
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(2) Adjustment sequence and mode usage

Interpolation Yes

2 gain adjustment mode 1

made for 2 or more
axes?

The load fluctuation Yes

(interpolation mode)

is large during driving?

One-touch tuning Handle the error

Error handling
is possible?

Finished normally?

A 4

Auto tuning mode 1

Adjustment OK?

Auto tuning mode 2

Adjustment OK?

No

2 gain adjustment mode 2

Adjustment OK?

Manual mode

Yes
Yes
Yes
) 4
Adjustment OK? No gl
Yes
M Yes
A4
End

6.1.2 Adjustment using MR Configurator2

This section explains the functions and adjustment using the servo amplifier with MR Configurator2.

Function Description

Adjustment

Machine analyzer With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random
vibration command from a personal
computer to the servo and measuring the

machine response.

You can grasp the machine resonance
frequency and determine the notch
frequency of the machine resonance
suppression filter.
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6.2 One-touch tuning

You can execute the one-touch tuning with MR Configurator2 or push buttons. The following parameters are

set automatically with one-touch tuning.

Table 6.1 List of parameters automatically set with one-touch tuning

Parameter | Symbol Name Parameter | Symbol Name

PAO8 ATU | Auto tuning mode PB15 NH2 | Machine resonance suppression filter 2

PAO9 RSP | Auto tuning response PB16 NHQ2 [ Notch shape selection 2

PB01 FILT | Adaptive tuning mode (adaptive filter Il) PB18 LPF | Low-pass filter setting

PB02 VRFT | Vibration suppression control tuning PB19 VRF11 | Vibration suppression control 1 - Vibration
mode (advanced vibration suppression frequency
control I1) PB20 VRF12 | Vibration suppression control 1 -

PB03 PST | Position command Resonance frequency
acceleration/deceleration time constant PB21 VRF13 | Vibration suppression control 1 - Vibration
(position smoothing) frequency damping

PB06 GD2 | Load to motor inertia ratio PB22 VRF14 | Vibration suppression control 1 -

PB07 PG1 | Model loop gain Resonance frequency damping

PB08 PG2 | Position loop gain PB23 VFBF | Low-pass filter selection

PB09 VG2 [ Speed loop gain PB47 NHQ3 [ Notch shape selection 3

PB10 VIC [ Speed integral compensation PB48 NH4 | Machine resonance suppression filter 4

PB12 OVA [ Overshoot amount compensation PB49 NHQ4 | Notch shape selection 4

PB13 NH1 | Machine resonance suppression filter 1 PB51 NHQS5 | Notch shape selection 5

PB14 NHQ1 | Notch shape selection 1 PE41 EOP3 | Function selection E-3

6.2.1 One-touch tuning flowchart

(1) When you use MR Configurator2
Make one-touch tuning as follows.

Startup of the system

Operation servo motor is not operating.)

One-touch tuning start

Response mode selection MR Configurator2.

automatically.

End

Startup a system referring to chapter 4.

Start one-touch tuning of MR Configurator2.

Rotate the servo motor by an external controller, etc. (The one-touch tuning cannot be performed if the

Select a response mode (high mode, basic mode, and low mode) in the one-touch tuning window of

Push the start button to start one-touch tuning. Push it during motor driving.
One-touch tuning execution | \When one-touch tuning is completed normally, the parameters described in table 6.1 will be set
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(2) When you use push buttons
Make one-touch tuning as follows.

Startup of the system

Operation

One-touch tuning start

Response mode selection

One-touch tuning execution

End

Startup a system referring to chapter 4.

Rotate the servo motor by an external controller, etc. (The one-touch tuning cannot be performed if the
servo motor is not operating.)

Push the "MODE" button during motor driving to switch to the initial screen ("AUTO") of the one-touch
tuning. Push the "SET" button for 2 s or more during displaying "AUTO" to switch to the response
mode selection ("AUTO.").

Select a response mode from "AUTO.H" (high mode), "AUTO." (basic mode), or "AUTO.L" (low mode).

Push the "SET" button to start one-touch tuning. Push it during servo motor driving.
When one-touch tuning is completed normally, the parameters described in table 6.1 will be set
automatically.
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6.2.2 Display transition and operation procedure of one-touch tuning

(1) When you use MR Configurator2
(a) Response mode selection
Select a response mode from 3 modes in the one-touch tuning window of MR Configurator2.

o ] (o |
( One-touch Tuning = E ]
@ Axis1 M WM Return to value before adjustment Return tao initial value

Start to operate before pressing "Start” button.
The one-touch tuning cannot be performed if the serve motor is net operating.

Response mode

(") High mode
Execute the response mede for machines with high rigidity

Response mode for standard machines - Start

O Low mode
Execute the rezponze mode for machines with low rigidity

Error code
Status — g Error Code List

Adjustment result

Settling time — | ms

Owershoot amount -— | pulze

To further improve performance

Fine-adjust the model loop gain Tuning

Detailed Setting

Set the detailed parameter relating to One-touch tuning Parameter

Response mode Explanation
High mode This mode is for high rigid system.
Basic mode This mode is for standard system.
Low mode This mode is for low rigid system.

Refer to the following table for selecting a response mode.
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Response
mode

Low mode

Basic mode

High mode

Response

Machine characteristic

Guideline of corresponding machine

A

A

A

Low response
A

v
High
response

Arm robot

General machine
tool conveyor

Precision working
machine

Inserter
Mounter
Bonder
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(b) One-touch tuning execution

POINT

@For equipment in which overshoot during one-touch tuning is in the permissible
level of the in-position range, changing the value of [Pr. PA25 One-touch tuning
- Overshoot permissible level] will shorten the settling time and improve the
response.

After the response mode is selected in (1), pushing the start button during driving will start one-touch
tuning. If the start button is pushed while the motor stops, "C 0 0 2" or "C 0 0 4" will be displayed at
status in error code. (Refer to table 6.2 of (1) (d) of this section for error codes.)

-

One-touch Tuning : E ]

{[m] axis1

M MMReturn to value before adjustment Return to initial value

Start to operate before pressing "Start” bution.

The one-touch tuning cannct be performed if the servo meter is not operating.

Response mode

O High mode
Execute the response mode for machines with high rigidity
@ Basic mode
Response mode for standard machines
() Low mode
Execute the responze mode for machines with low rigidity
Error code
Status ooz &) Error Code List
Adjustment result
Settling time — | m=
Owvershoot amount -—- | pulze
To further improve perfermance
Fine-adjust the model loop gain Tuning
Detailed Setting
Set the detailed parameter relating to One-touch tuning Parameter

During processing of one-touch tuning, the status will be displayed in the progress window as
follows. One-touch tuning will be finished at 100%.

=

Prozress Display Screen

Completing the one-touch tuning starts writing tuning parameters to the servo amplifier. "0 0 0 0" is
displayed at status in error code. In addition, settling time and overshoot amount will be displayed in
"Adjustment result" after adjustment.
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(c) One-touch tuning execution
During one-touch tuning, pushing the stop button stops one-touch tuning.
If the one-touch tuning is stopped, "C 0 0 0" will be displayed at status in error code.

(d) If an error occur
If a tuning error occurs during tuning, one-touch tuning will be forcibly terminated. With that, the
following error code will be displayed in status. Check the cause of tuning error.

Table 6.2 List of error code with one-touch tuning

Error code

Name

Description

Action

C000

Tuning canceled

The stop button or "SET" of the push button
was pushed.

disabled

PA21]is "Disabled (___ 0)".

C001 Overshoot exceeded The overshoot amount is lager than the value | Increase the in-position range.
set in [Pr. PA10 In-position range].

C002 Servo-off during tuning The one-touch tuning was attempted during Perform the one-touch tuning after servo-on.
servo-off.

C003 Control mode error The one-touch tuning was attempted while the | Select the position control mode or speed
torque control mode was selected in the control mode for the control mode from the
control modes. controller, and then make one-touch tuning.

C004 Time-out 1. 1 cycle time during the operation has been | Set the 1 cycle time during the operation to 30

over 30 s. s or less.
2. The command speed is low. Set the servo motor speed to100 r/min or
higher.
3. The operation interval of the continuous Maintain the operation interval during motor
operation is short. driving about 200 ms.

C005 Load to motor inertia 1. The estimation of the load to motor inertia | Drive the motor with meeting conditions as

ratio misestimated ratio at one-touch tuning was a failure. follows.

+ The acceleration/deceleration time constant
to reach 2000 r/min (mm/s) is 5 s or less.

- Speed is 150 r/min (mm/s) or higher.

- The load to servo motor (mass of linear
servo motor's primary side or direct drive
motor) inertia ratio is 100 times or less.

» The acceleration/deceleration torque is
10% or more of the rated torque.

2. The load to motor inertia ratio was not Set to the auto tuning mode that does not
estimated due to such as an oscillation. estimate the load to motor inertia ratio as
follows, and then execute the one-touch
tuning.

- Select "Auto tuning mode 2 (_ _ _ 2)",
"Manual mode (_ _ _ 3)", or "2 gain
adjustment mode 2 (_ _ _ 4)" of "Gain
adjustment mode selection" in [Pr. PA08].

- Set [Pr. PB06 Load to motor inertia ratio]
properly with manual setting.

COOF One-touch tuning "One-touch tuning function selection" in [Pr. Select "Enabled (_ _ _ 1)".

(e) If an alarm occur
If an alarm occurs during tuning, one-touch tuning will be forcibly terminated.
Remove the cause of the alarm and execute one-touch tuning again.

(f) If a warning occur
If a warning which continue the motor driving occurs during the tuning, one-touch tuning will be
continued.
If a warning which does not continue the motor driving occurs during the tuning, one-touch tuning will
be stopped.
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(g) Clearing one-touch tuning
You can clear the parameter values set with one-touch tuning.
Refer to table 6.1 for the parameters which you can clear.
Pushing "Return to value before adjustment" in the one-touch tuning window of MR Configurator2
enables to rewrite the parameter to the value before pushing the start button.
In addition, pushing "Return to initial value" in the one-touch tuning window enables to rewrite the
parameter to the initial value.

One-touch Tuning = ﬁ :..Z

|E| Axis1 . WMFReturn to value before adjustment | Return to initial value

Start to operate before pressing "Start” button.

The one-touch tuning cannot be performed if the servo motor is not operating.

Response mode

O High mode
Execute the response mode for machines with high rigidity

@Basic mode
Re=zponse mode for standard machines

) Low mode
Execute the response mode for machines with low rigidity

Error code

Status 0000 ¥ Error Code List

Adjustment result

Owvershoot amount pulse

To further improve performance

Fine-adjust the model loop gain

Detailed Setting

Set the detailed parameter relating to One-touch tuning Paramster

Clearing one-touch tuning is completed, the following window will be displayed. (returning to initial value)

MELSOFT Series MR Configurator2 (X
@ Returned to the initial values.
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(2) When you use push

buttons

POINT

@Push the "MODE" and "SET" buttons at the same time for 3 s or more to switch
to the response mode selection ("AUTO.") without going through the initial
screen of the one-touch tuning ("AUTO").

(a) Response mode

selection

Select a response mode of the one-touch tuning from 3 modes with "UP" or "DOWN?".

(b) One-touch tuning execution

Response mode selection display

Nt
— N i Low mode: This mode is for low rigid system.
‘ J
OB UG (® Basic mode: This mode is for standard system.
v P U L oo
R
Sy AN SN S |
DED G (]
S - - B\ - B High mode: This mode is for high rigid system.
YOO LY
* |

POINT

@For equipment in which overshoot during one-touch tuning is in the permissible
level of the in-position range, changing the value of [Pr. PA25 One-touch tuning
- Overshoot permissible level] will shorten the settling time and improve the

response.

After the response mode is selected in (a), pushing the "SET" button during driving will start one-

touch tuning.
One-touch tuning in

progress
7
-
(N (
)t
(N
Jo
]
Complete L
) o Ot

The one-touch tuning progress is displayed with 0% to 100%.
The decimal point moves left to right in rotation during the tuning.
To switch the display to the status display during the tuning, push the "MODE" button.

Completing the one-touch tuning will start writing the auto-tuned parameters to the servo
amplifier.

6- 10
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(c) One-touch tuning execution

Stop symbol
N
.- - - The one-touch tuning mode can be stopped by pushing the "SET" button regardless of
' ' ' displayed item.
@ 2 s interval The stop symbol and error code "C 000" (cancel during tuning) will be displayed by turns
with 2 s interval.
Error code
N N N N
) VY )
— L
i Pushing the "SET" button will switch to the initial screen.
Initial screen
O (O
b))

(d) If an error occur

Stop symbol

If an error occurs during the one-touch tuning, the tuning will be forcibly terminated and the
' ' ' stop symbol and error code from "C 001" to "C O0F" will be displayed by turns with 2 s

interval.
@ 2 s interval

Erorcode
! - N !
1h VO (] . o
! ' ' q ' q U Check the error cause referring table 6.2 of (1) (d) of this section.
7N N\ 7\ :
|
| |
| { |
| |
= oo
|
Da o
L Pushing the "SET" button will switch to the initial screen.

Initial screen

I T

N JSUR B

(e) If an alarm occur

One-touch tuning in progress

N
) ‘ If an alarm occurs during tuning, one-touch tuning will be forcibly terminated and the alarm
{ No. will be displayed.

Alarm display
L ()
N

6- 11
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(f) If a warning occur

One-touch tuning in progress

continued.

|

Alarm display (warning)

(g) Clearing one-touch tuning

If a warning occurs during tuning, the alarm No. of the warning will be displayed.
When the warning is one which continue the motor driving, the one-touch tuning will be

Refer to table 6.1 for the parameters which you can clear.
You can initialize the parameters changed by the one-touch tuning with the clear mode. You can
reset the parameters to before tuning with the back mode.

1) Push the "MODE" button to switch to the initial screen ("AUTQO") of the one-touch tuning.

2) Select the clear mode or back mode with the "UP" or "DOWN" button.

One-touch tuning clear mode selection

ﬁ
®
uP

Oy (7 _
LT I

1 r
R
- ) )

I r
O
e )

L

,,,,,,

l ‘

- -

|
:
: Auto mode
|
|
|
|
|
(®  Clear mode

Back mode

i To clear the one-touch tuning, push the "SET" button for 2 s.
One-touch tuning clear mode display (initializing)

T R, ZZ A, z
AN S Ay TS ey

Initial screen

6- 12

The one-touch tuning clear mode is in progress.
The clear mode symbol flickers for 3 s.

i Clearing one-touch tuning is completed, the initial screen will be displayed.
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6.2.3 Caution for one-touch tuning

(1) The tuning is not available in the torque control mode.

(2) The one-touch tuning cannot be executed while an alarm or warning which does not continue the motor
driving is occurring.

(3) You can execute the one-touch tuning during the following test operation modes marked by "o".

Test operation mode

How to one-touch tuning | Qutput signal (DO) forced . Positioning Motor-less Program
JOG operation ’ . .
output operation operation operation
MR Configurator2 @) @) (©)
Push buttons

6- 13
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6.3 Auto tuning
6.3.1 Auto tuning mode

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

(1) Auto tuning mode 1
The servo amplifier is factory-set to the auto tuning mode 1.
In this mode, the load to motor inertia ratio of a machine is always estimated to set the optimum gains
automatically.
The following parameters are automatically adjusted in the auto tuning mode 1.

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio
PB07 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation
POINT

@ The auto tuning mode 1 may not be performed properly if all of the following
conditions are not satisfied.
* The acceleration/deceleration time constant to reach 2000 r/min (mm/s)is 5 s
or less.
- Speed is 150 r/min (mm/s) or higher.
* The load to servo motor (mass of linear servo motor's primary side or direct
drive motor) inertia ratio is 100 times or less.
* The acceleration/deceleration torque is 10% or more of the rated torque.
@Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning
may not function properly, either. In such cases, use the auto tuning mode 2 or
manual mode to make gain adjustment.

(2) Auto tuning mode 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode 1. Since
the load to motor inertia ratio is not estimated in this mode, set the value of a correct load to motor
inertia ratio in [Pr. PB0G6].
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter Symbol Name
PBO7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

6- 14
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6.3.2 Auto tuning mode basis

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

Load moment

Automatic setting of inertia

/

- Encoder
Command + Iﬁ%01p %%rﬁ + Current
- VG2 VIC | - control T
( [ Current feedback Servo motor
[ Set0or 1toturn on. Real-time [ Position/speed
N [ — auto tuning section i feedback
! |
|
: Gain tabl [ Load to motor —l—
——Galin table ¢ inertia ratio |
: / estimation section [T
‘ ,j Switch | Speed feedback
[Pr. PAO8] [Pr. PAO9] [Pr. PBO6 Load to

motor inertia ratio]

Gain adjustment mode selection Response
level setting

When a servo motor is accelerated/decelerated, the load to motor inertia ratio estimation section always
estimates the load to motor inertia ratio from the current and speed of the servo motor. The results of
estimation are written to [Pr. PB06 Load to motor inertia ratio]. These results can be confirmed on the status
display screen of the MR Configurator2.

If you have already known the value of the load to motor inertia ratio or failed to estimate, set "Gain
adjustment mode selection" to "Auto tuning mode 2 (_ __ 2)"in [Pr. PA08] to stop the estimation (turning off
the switch in above diagram), and set the load to motor inertia ratio ([Pr. PB06]) manually.

From the preset load to motor inertia ratio ([Pr. PB06]) value and response ([Pr. PAQ9]), the optimum loop
gains are automatically set on the basis of the internal gain table.

The auto tuning results are saved in the EEP-ROM of the servo amplifier every 60 minutes since power-on.
At power-on, auto tuning is performed with the value of each loop gain saved in the EEP-ROM being used
as an initial value.

POINT

@If sudden disturbance torque is imposed during operation, the load to motor
inertia ratio may be misestimated temporarily. In such a case, set "Gain
adjustment mode selection" to "Auto tuning mode 2 (_ __ 2)"in [Pr. PA08] and
then set the correct load to motor inertia ratio in [Pr. PB06].

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

6- 15
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6.3.3 Adjustment procedure by auto tuning

Since auto tuning is enabled before shipment from the factory, simply running the servo motor automatically
sets the optimum gains that match the machine. Merely changing the response level setting value as
required completes the adjustment. The adjustment procedure is as follows.

( Auto tuning adjustment >

Acceleration/deceleration repeated

Load to motor inertia ratio
estimation value stable?

Auto tuning conditions
are not satisfied? (Estimation of
load to motor inertia ratio is
difficult.)

Yes

Set [Pr. PAO8]to "_ _ _ 2" and set
[Pr. PBO6 Load to motor inertia ratio]
manually.

e

v

Adjust response level setting so
that desired response is achieved
on vibration-free level.

I

Acceleration/deceleration repeated

Requested performance No

satisfied?

A 4

To 2 gain adjustment
mode 2
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6.3.4 Response level setting in auto tuning mode

Set the response of the whole servo system by [Pr. PA09]. As the response level setting is increased, the
track ability and settling time for a command decreases, but a too high response level will generate vibration.
Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100 Hz, filter tuning mode selection in [Pr. PBO1] or machine resonance suppression filter in [Pr.
PB13] to [Pr. PB16], [Pr. PB46] to [Pr. PB51] may be used to suppress machine resonance. Suppressing
machine resonance may allow the response level setting to increase. Refer to section 7.2 and 7.3 for
settings of the adaptive tuning mode and machine resonance suppression filter.

[Pr. PAQ9]
Machine characteristic Reference Machine characteristic Reference
Setting Guideline for (setting Setting Guideline for (setting
value |Response| machine resonance | Value of value |Response| machine resonance | Value of
frequency [Hz] MR-J3) frequency [Hz] MR-J3)
1 Low 2.7 21 Middle 67.1 17
2 response 3.6 22 response 75.6 18
3 t 49 23 i 85.2 19
4 6.6 24 95.9 20
5 10.0 1 25 108.0 21
6 11.3 2 26 121.7 22
7 12.7 3 27 137.1 23
8 14.3 4 28 154.4 24
9 16.1 5 29 173.9 25
10 18.1 6 30 195.9 26
11 20.4 7 31 220.6 27
12 23.0 8 32 248.5 28
13 25.9 9 33 279.9 29
14 29.2 10 34 315.3 30
15 32.9 11 35 355.1 31
16 37.0 12 36 400.0 32
17 417 13 37 446.6
18 v 47.0 14 38 v 501.2
19 Middle 52.9 15 39 High 571.5
20 response 59.6 16 40 response 642.7
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6.4 Manual mode

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with

three parameters.

(1) For speed control
(a) Parameter

POINT

@If machine resonance occurs, filter tuning mode selection in [Pr. PB01] or
machine resonance suppression filter in [Pr. PB13] to [Pr. PB16] and [Pr. PB46]
to [Pr. PB51] may be used to suppress machine resonance. (Refer to section
7.2t07.3))

The following parameters are used for gain adjustment.

(b) Adjustment procedure

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio
PB07 PG1 | Model loop gain
PB09 VG2 | Speed loop gain
PB10 VIC | Speed integral compensation
Step Operation Description
1 Brief-adjust with auto tuning. Refer to section 6.2.3.
2 Change the setting of auto tuning to the manual mode ([Pr.
PA08]: _ _ _3).
Set the estimated value to the load to motor inertia ratio. (If the
3 estimate value with auto tuning is correct, setting change is not
required.)
4 Set a slightly smaller value to the model loop gain
Set a slightly larger value to the speed integral compensation.
5 Increase the speed loop gain within the vibration- and unusual Increase the speed loop
noise-free range, and return slightly if vibration takes place. gain.
Decrease the speed integral compensation within the vibration- Decrease the time
6 free range, and return slightly if vibration takes place. constant of the speed
integral compensation.
7 Increase the model loop gain, and return slightly if overshoot Increase the model loop
takes place. gain.
If the gains cannot be increased due to mechanical system Suppression of machine
resonance or the like and the desired response cannot be resonance
8 achieved, response may be increased by suppressing resonance | Refer to section 7.2 and
with the adaptive tuning mode or machine resonance 7.3.
suppression filter and then executing steps 3 to 7.
9 While checking the motor status, fine-adjust each gain. Fine adjustment
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(c) Parameter adjustment

1)

2)

3)

[Pr. PB0O9 Speed loop gain]

This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

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

Speed loop response frequency [Hz] =

[Pr. PB10 Speed integral compensation]

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

2000 to 3000
Speed loop gain/(1 + Load to motor inertia ratio)

Speed integral compensation setting [ms] =

[Pr. PBO7 Model loop gain]

This parameter determines the response level to a speed command. Increasing the value
improves track ability to a speed command, but a too high value will make overshoot liable to
occur at settling.

Model | ) deli Speed loop gain 1 ‘ 1
odel 100 ain guideline < N . B X | — 10 —
pgaing (1 + Load to motor inertia ratio) 4 8
(2) For position control
(a) Parameter
The following parameters are used for gain adjustment.
Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio
PBO7 PG1 | Model loop gain
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation
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(b) Adjustment procedure

Step

Operation

Description

1

Brief-adjust with auto tuning. Refer to section 6.2.3.

2

Change the setting of auto tuning to the manual mode ([Pr.
PAO8]: _ _ _3).

Set the estimated value to the load to motor inertia ratio. (If the
estimate value with auto tuning is correct, setting change is not
required.)

Set a slightly smaller value to the model loop gain and the
position loop gain.
Set a slightly larger value to the speed integral compensation.

Increase the speed loop gain within the vibration- and unusual
noise-free range, and return slightly if vibration takes place.

Increase the speed loop
gain.

Decrease the speed integral compensation within the vibration-
free range, and return slightly if vibration takes place.

Decrease the time
constant of the speed
integral compensation.

Increase the position loop gain, and return slightly if vibration
takes place.

Increase the position loop
gain.

Increase the model loop gain, and return slightly if overshoot
takes place.

Increase the model loop
gain.

If the gains cannot be increased due to mechanical system
resonance or the like and the desired response cannot be
achieved, response may be increased by suppressing resonance
with the adaptive tuning mode or machine resonance
suppression filter and then executing steps 3 to 8.

Suppression of machine
resonance

Refer to section 7.2 and
7.3.

10

While checking the settling characteristic and motor status, fine-
adjust each gain.

Fine adjustment

(c) Parameter adjustment

1) [Pr. PB0O9 Speed loop gain]
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

2)

Speed loop response frequency [Hz] =

Speed loop gain

[Pr. PB10 Speed integral compensation]
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral

control. Increasing the setting lowers the response level. However, if the load to motor inertia
ratio is large or the mechanical system has any vibratory element, the mechanical system is liable
to vibrate unless the setting is increased to some degree. The guideline is as indicated in the

following expression.

Speed integral compensation setting [ms] =

(1 + Load to motor inertia ratio) x 21

2000 to 3000

Speed loop gain/(1 + Load to motor inertia ratio)
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3) [Pr. PB0O8 Position loop gain]
This parameter determines the response level to a disturbance to the position control loop.
Increasing the value increases the response level to the disturbance, but a too high value will
increase vibration of the mechanical system.

Position | in quideline < Speed loop gain 1401
osttion foop gain guidetine (1 + Load to motor inertiaratio) (4 8

4) [Pr. PBO7 Model loop gain]
This parameter determines the response level to a position command. Increasing the value
improves track ability to a position command, but a too high value will make overshoot liable to
occur at settling.

Model loop gain guideline < x|—10 —

Speed loop gain 1 1
(1 + Load to motor inertia ratio) 4 8

6.5 2 gain adjustment mode

The 2 gain adjustment mode is used to match the position loop gains of the axes when performing the
interpolation operation of servo motors of two or more axes for an X-Y table or the like. In this mode,
manually set the model loop gain that determines command track ability. Other parameters for gain
adjustment are set automatically.

(1) 2 gain adjustment mode 1 (interpolation mode)
The 2 gain adjustment mode 1 manually set the model loop gain that determines command track ability.
The mode constantly estimates the load to motor inertia ratio, and automatically set other parameters for
gain adjustment to optimum gains using auto tuning response.
The following parameters are used for 2 gain adjustment mode 1.

(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
PB06 GD2 | Load to motor inertia ratio
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
PAO9 RSP | Auto tuning response
PB07 PG1 | Model loop gain
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(2) 2 gain adjustment mode 2

Use 2 gain adjustment mode 2 when proper gain adjustment cannot be made with 2 gain adjustment
mode 1. Since the load to motor inertia ratio is not estimated in this mode, set the value of a proper load
to motor inertia ratio in [Pr. PBOG6].

The following parameters are used for 2 gain adjustment mode 2.

(a) Automatically adjusted parameter
The following parameters are automatically adjusted by auto tuning.

Parameter Symbol Name
PB08 PG2 | Position loop gain
PB09 VG2 [ Speed loop gain
PB10 VIC | Speed integral compensation

(b) Manually adjusted parameter
The following parameters are adjustable manually.

Parameter Symbol Name
PAQ9 RSP | Auto tuning response
PBO06 GD2 | Load to motor inertia ratio
PBO7 PG1 | Model loop gain

(3) Adjustment procedure of 2 gain adjustment mode

POINT

@ Set the same value in [Pr. PB07 Model loop gain] for the axis used in 2 gain
adjustment mode.

Step

Operation

Description

1

Set to the auto tuning mode.

Select the auto tuning
mode 1.

During operation, increase the response level setting value in [Pr.

PAQ9], and return the setting if vibration occurs.

Adjustment in auto tuning
mode 1.

Check value of the model loop gain and the load to motor inertia
ratio in advance.

Check the upper setting
limits.

Set the 2 gain adjustment mode 1 ([Pr. PA08]: __ _ 0).

Select the 2 gain
adjustment mode 1
(interpolation mode).

When the load to motor inertia ratio is different from the design
value, select the 2 gain adjustment mode 2 ([Pr. PA08]: _ _ _ 4)

and then set the load to motor inertia ratio manually in [Pr. PB06].

Check the load to motor
inertia ratio.

Set the model loop gain of all the axes to be interpolated to the
same value. At that time, adjust to the setting value of the axis,
which has the smallest model loop gain.

Set position loop gain.

Considering the interpolation characteristic and motor status,
fine-adjust the model loop gain and response level setting.

Fine adjustment
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(4) Parameter adjustment
[Pr. PBO7 Model loop gain]
This parameter determines the response level of the position control loop. Increasing the value improves
track ability to a position command, but a too high value will make overshoot liable to occur at settling.
The droop pulse value is determined by the following expression.

Position command frequency [pulse/s]

Number of droop pulses [pulse] = Model loop gain setting

Position command frequency differs depending on the operation mode.

Position command frequency
_ Speed [r/min]

60 x Encoder resolution (number of pulses per servo motor revolution)
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MEMO




7. SPECIAL ADJUSTMENT FUNCTIONS

7. SPECIAL ADJUSTMENT FUNCTIONS

7.1 Filter setting

POINT

@ The functions given in this chapter need not be used normally. Use them if you
are not satisfied with the machine status after making adjustment in the methods

in chapter 6.

The following filters are available with MR-J4 servo amplifiers.

Command
pulse train

Command
filter

Speed [Pr. PB18] [Pr. PB13] [Pr. PB15] [Pr. PB46]
control Low-pass Machine Machine Machine
filter || resonance resonance resonance
- suppression suppression suppression
setting Hiter 1 filter 2 filter 3
[Pr. PB48] [Pr. PB50]
[Pr. PB49] Machine [Pr. PE41] Machine
resonance e | resonance
suppression I | suppression Encoder
filter 4 : [ filter 5
[Pr. PB17] }
Shaft ; L
|
L Sfjggrgas’;icgn || | Robustfilter Servo motor
filter
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7.1.1 Machine resonance suppression filter

POINT

@ The machine resonance suppression filter is a delay factor for the servo system.
Therefore, vibration may increase if you set an incorrect resonance frequency or
set notch characteristics too deep or too wide.

@If the frequency of machine resonance is unknown, decrease the notch
frequency from higher to lower ones in order. The optimum notch frequency is
set at the point where vibration is minimal.

@A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

@A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

@ The machine characteristic can be grasped beforehand by the machine analyzer
on MR Configurator2. This allows the required notch frequency and notch
characteristics to be determined.

If a mechanical system has a natural resonance point, increasing the servo system response level may
cause the mechanical system to produce resonance (vibration or unusual noise) at that resonance
frequency. Using the machine resonance suppression filter and adaptive tuning can suppress the resonance
of the mechanical system. The setting range is 10 Hz to 4500 Hz.
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(1) Function

The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of
the specific frequency to suppress the resonance of the mechanical system. You can set the gain
decreasing frequency (notch frequency), gain decreasing depth and width.

Response of

Notch
characteristics mechanical system

Machine resonance point

Notch width

Y INotch depth

‘ Frequency

Notch frequency

You can set five machine resonance suppression filters at most.

Frequency

Filter

Setting parameter

Precaution

Parameter that is
reset with vibration

Parameter
automatically

tough drive adjusted with one-
function touch tuning
Machine resonance PB01/PB13/PB14 The filter can be set automatically with PB13 PB01/PB13/PB14
suppression filter 1 "Filter tuning mode selection" in [Pr.
PBO1].
Machine resonance PB15/PB16 PB15 PB15/PB16
suppression filter 2
Machine resonance PB46/PB47 PB47
suppression filter 3
Machine resonance PB48/PB49 Enabling the filter disables the shaft PB48/PB49
suppression filter 4 resonance suppression filter.
The shaft resonance suppression filter is
enabled for the initial setting.
Machine resonance PB50/PB51 The setting of this filter is disabled while PB51

suppression filter 5

you use the robust filter.
The robust filter is disabled for the initial
setting.
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(2) Parameter

(@)

(c)

(e)

Machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14])

Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
([Pr. PB13] and [Pr. PB14])

When you select "Manual setting (_ _ _ 2)" of "Filter tuning mode selection" in [Pr. PB01], the setting
of the machine resonance suppression filter 1 is enabled.

Machine resonance suppression filter 2 ([Pr. PB15] and [Pr. PB16])

To use this filter, select "Enabled (_ __ 1)" of "Machine resonance suppression filter 2 selection" in
[Pr. PB16].

How to set the machine resonance suppression filter 2 ([Pr. PB15] and [Pr. PB16]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 3 ([Pr. PB46] and [Pr. PB47])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 3 selection” in
[Pr. PB47].

How to set the machine resonance suppression filter 3 ([Pr. PB46] and [Pr. PB47]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 4 ([Pr. PB48] and [Pr. PB49])

To use this filter, select "Enabled (_ __ 1)" of "Machine resonance suppression filter 4 selection" in
[Pr. PB49]. However, enabling the machine resonance suppression filter 4 disables the shaft
resonance suppression filter.

How to set the machine resonance suppression filter 4 ([Pr. PB48] and [Pr. PB49)) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).

Machine resonance suppression filter 5 ([Pr. PB50] and [Pr. PB51])

To use this filter, select "Enabled (_ _ _ 1)" of "Machine resonance suppression filter 5 selection" in
[Pr. PB51]. However, enabling the robust filter ([Pr. PE41: _ _ _ 1]) disables the machine resonance
suppression filter 5.

How to set the machine resonance suppression filter 5 ([Pr. PB50] and [Pr. PB51]) is the same as for
the machine resonance suppression filter 1 ([Pr. PB13] and [Pr. PB14]).
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7.1.2 Adaptive filter Il

(1) Function

POINT

@ The machine resonance frequency which adaptive filter Il (adaptive tuning) can
respond to is about 100 Hz to 2.25 kHz. As for the resonance frequency out of
the range, set manually.

@\When adaptive tuning is executed, vibration sound increases as an excitation
signal is forcibly applied for several seconds.

@®\When adaptive tuning is executed, machine resonance is detected for a
maximum of 10 seconds and a filter is generated. After filter generation, the
adaptive tuning mode automatically shifts to the manual setting.

@ Adaptive tuning generates the optimum filter with the currently set control gains.
If vibration occurs when the response setting is increased, execute adaptive
tuning again.

@During adaptive tuning, a filter having the best notch depth at the set control
gain is generated. To allow a filter margin against machine resonance, increase
the notch depth in the manual setting.

@ Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

Adaptive filter Il (adaptive tuning) is a function in which the servo amplifier detects machine vibration for
a predetermined period of time and sets the filter characteristics automatically to suppress mechanical
system vibration. Since the filter characteristics (frequency, depth) are set automatically, you need not
be conscious of the resonance frequency of a mechanical system.

£ €
2 2
S 2 Machine resonance point S 2 Machine resonance point
a2 22
58 l 58 ‘
25 | 25 |
[ | O - |
xo : Frequency xr'o : Frequency
L L
| |
< | < |
Q. [ Q |
8 | % |
| |
5 Y 5 v
o o I
= ‘ Frequency = ‘ Frequency
Notch frequency Notch frequency
When machine resonance is large and When machine resonance is small and
frequency is low frequency is high
(2) Parameter
Select how to set the filter tuning in [Pr. PBO1 Adaptive tuning mode (adaptive filter II)].
[Pr. PBO1]
—[ Filter tuning mode selection
S\lcztltlzrég Filter tuning mode selection Automatically set parameter
0 Disabled
1 Automatic setting PB13/PB14
2 Manual setting
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(3) Adaptive tuning mode procedure

C

Adaptive tuning
I

)

v

Operation

Yes Is the target response

reached?

Increase the response setting.

Has vibration or unusual
noise occurred?

Execute or re-execute adaptive
tuning. (Set [Pr. PBO1]to"_ _ _

l

Tuning ends automatically after the |

predetermined period of time.

([Pr. PBO1] willbe"_ _ _2"or
_0")

")

- - 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.

Has vibration or unusual
noise been resolved?

No

v v

Decrease the response until vibration|
or unusual noise is resolved.

filter manually.

Using the machine analyzer, set the

Factor
= The response has increased to the machine limit.
* The machine is too complicated to provide the

End

optimum filter.



7. SPECIAL ADJUSTMENT FUNCTIONS

7.1.3 Shaft resonance suppression filter

(1) Function

When a load is mounted to the servo motor shaft, resonance by shaft torsion during driving may
generate a mechanical vibration at high frequency. The shaft resonance suppression filter suppresses

the vibration.

When you select "Automatic setting", the filter will be set automatically on the basis of the motor you use
and the load to motor inertia ratio. The disabled setting increases the response of the servo amplifier for

high resonance frequency.

(2) Parameter

Set "Shaft resonance suppression filter selection" in [Pr. PB23].

[Pr. PB23]

—[ Shaft resonance suppression filter selection
0: Automatic setting
1: Manual setting
2: Disabled

To set [Pr. PB17 Shaft resonance suppression filter] automatically, select "Automatic setting”.
To set [Pr. PB17 Shaft resonance suppression filter] manually, select "Manual setting". The setting

values are as follows.

Shaft resonance suppression filter setting frequency selection

SveatltLljr;g Frequency [Hz] S:/eatlt:lr;g Frequency [Hz]
__00 Disabled __10 562
__01 Disabled __11 529
__02 4500 __12 500
__03 3000 __13 473
__04 2250 __14 450
__05 1800 __15 428
__06 1500 __186 409
__07 1285 17 391
__08 1125 __18 375
__09 1000 __19 360
__0A 900 __1A 346
__0B 818 __1B 333
__0c¢C 750 __1cC 321
__0D 692 __1D 310
__0OE 642 __1E 300
__0OF 600 __1F 290
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7.1.4 Low-pass filter

(1)

()

Function

When a ball screw or the like is used, resonance of high frequency may occur as the response level of
the servo system is increased. To prevent this, the low-pass filter is enabled for a torque command as a
default. The filter frequency of the low-pass filter is automatically adjusted to the value in the following
equation.

Filter frequency ([rad/s]) = 10

VG y
1+ GD2

To set [Pr. PB18] manually, select "Manual setting (_ _ 1 )" of "Low-pass filter selection” in [Pr. PB23].

Parameter
Set "Low-pass filter selection” in [Pr. PB23].

[Pr. PB23]

—I—— Low-pass filter selection

0: Automatic setting
1: Manual setting

2: Disabled
7.1.5 Advanced vibration suppression control Il
POINT
@ The function is enabled when "Gain adjustment mode selection" in [Pr. PA08] is
"Auto tuning mode 2 (_ _ _ 2)", "Manual mode (_ _ _ 3)", or "2 gain adjustment

mode 2 (_ __ 4)".

@ The machine resonance frequency supported in the vibration suppression
control tuning mode is 1.0 Hz to 100.0 Hz. As for the vibration out of the range,
set manually.

@ Stop the servo motor before changing the vibration suppression control-related
parameters. Otherwise, it may cause an unexpected operation.

@For positioning operation during execution of vibration suppression control
tuning, provide a stop time to ensure a stop after vibration damping.

@ Vibration suppression control tuning may not make normal estimation if the
residual vibration at the servo motor side is small.

@ Vibration suppression control tuning sets the optimum parameter with the
currently set control gains. When the response setting is increased, set vibration
suppression control tuning again.

@®When using the vibration suppression control 2, set" 1" in [Pr. PA24].
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(1)

Function

Vibration suppression control is used to further suppress load-side vibration, such as work-side vibration
and base shake. The servo motor-side operation is adjusted for positioning so that the machine does not
vibrate.

A A
c c
il 9
: i
o — Servo motor side o — Servo motor side
= |oad side = | 0ad side
>t >t
Vibration suppression: off (normal) Vibration suppression control: on

When the advanced vibration suppression control Il ([Pr. PB02 Vibration suppression control tuning
mode]) is executed, the vibration frequency at load side is automatically estimated to suppress machine
side vibration two times at most.

In the vibration suppression control tuning mode, this mode shifts to the manual setting after the
positioning operation is performed the predetermined number of times. For manual setting, adjust the
vibration suppression control 1 with [Pr. PB19] to [Pr. PB22] and vibration suppression control 2 with [Pr.
PB52] to [Pr. PB55].

Parameter

Set [Pr. PB02 Vibration suppression control tuning mode (advanced vibration suppression control I1)].
When you use a vibration suppression control, set "Vibration suppression control 1 tuning mode
selection". When you use two vibration suppression controls, set "Vibration suppression control 2 tuning
mode selection" in addition.

[Pr. PB02]

—[ Vibration suppression control 1 tuning mode

Sv'ztlt&rég V|bra}n%?n;urﬁgzeszggé?onntroI 1 Automatically set parameter
___0 | Disabled

_ 1 | Automatic setting PB19/PB20/PB21/PB22

_ 2 | Manual setting

—— Vibration suppression control 2 tuning mode

Setting Vibration suppression control 2 .

value tuning mode selection Automatically set parameter
__0_ |Disabled
_ _1_ | Automatic setting PB52/PB53/PB54/PB55

2 _ | Manual setting




(3) Vibration suppression control tuning procedure

7. SPECIAL ADJUSTMENT FUNCTIONS

The following flow chart is for the vibration suppression control 1. For the vibration suppression control 2,
set" 1 _"in[Pr. PB02] to execute the vibration suppression control tuning.

G/ibration suppress

ion control tuninQ

Operation

Yes

Is the target response
reached?

Increase the response setting.

Has vibration
end/device

increased?

of workpiece

Stop operation.

l

(Set [Pr. PB02] to

Execute or re-execute vibration
suppression control tuning.

L

Resume operation.

positioning operat

([Pr. PB02] will be
T

Tuning ends automatically after
ion is performed
the predetermined number of times.

" 2vor

Has vibration
of workpiece end/device
been resolved?

No

v

Yes

Decrease the response until vibration|
of workpiece end/device is resolved.

Using a machine analyzer or
considering load-side vibration
waveform, set the vibration
suppression control manually.

End

7-10

Factor

- Estimation cannot be made as load-side vibration
has not been transmitted to the servo motor side.

- The response of the model loop gain has
increased to the load-side vibration frequency
(vibration suppression control limit).
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(4) Vibration suppression control manual mode

POINT

@®\When load-side vibration does not show up in servo motor-side vibration, the
setting of the servo motor-side vibration frequency does not produce an effect.
@®When the anti-resonance frequency and resonance frequency can be confirmed
using the machine analyzer or external equipment, do not set the same value

but set different values to improve the vibration suppression performance.

@A vibration suppression control effect is not produced if the relation between the
[Pr. PBO7 Model loop gain] value and vibration frequency is as follows.
Vibration suppression control 1:

[Pr. PB19] < 21—” (0.9 x [Pr. PB07])

[Pr. PB20] < 21—“ (0.9 x [Pr. PB07])

Vibration suppression control 2:
[Pr. PB19] < [Pr. PB52]
[Pr. PB52] < 5.0 + 0.1 x [Pr. PB07]
[Pr. PB53] < 5.0 + 0.1 x [Pr. PB07]

[Pr. PB07] < 21 (0.3 x [Pr. PB19] + % x [Pr. PB52])
1.1 <[Pr. PB52] / [Pr. PB19] < 5.5

Measure work-side vibration and device shake with the machine analyzer or external measuring
instrument, and set the following parameters to adjust vibration suppression control manually.

Setting item Vibration suppression Vibration suppression

control 1 control 2

Vibration suppression control - Vibration [Pr. PB19] [Pr. PB52]

frequency

Vibration suppression control - Resonance [Pr. PB20] [Pr. PB53]

frequency

Vibration suppre.sswn control - Vibration [Pr. PB21] [Pr. PB54]

frequency damping

Vibration suppre.sswn control - Resonance [Pr. PB22] [Pr. PB55]

frequency damping
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Step 1 Select "Manual setting (_ __ 2)" of "Vibration suppression control 1 tuning mode selection" or

"Manual setting (_ _ 2 )" of "Vibration suppression control 2 tuning mode selection" in [Pr.

PB02].

Step 2 Set "Vibration suppression control - Vibration frequency" and "Vibration suppression control -

Resonance frequency" as follows.

(a) When a vibration peak can be confirmed with machine analyzer using MR Configurator2, or external

equipment.

Vibration suppression control 2 -
Vibration frequency
(anti-resonance frequency)

[Pr. PB52]

Gain characteristics

Vibration frequency  ipration suppression control 1 -
(anti-resonance frequency) Resonance frequency

(b) When vibration can be confirmed using monitor signal or external sensor

Motor-side vibration
(droop pulses)

/—— Position command frequency

Vibration suppression control 2 -
Resonance frequency
I / [Pr. PB53]
[
[ |
! |
|

1Hz 300Hz
L . Resonance of more than
Vibration suppression control 1 - 300 Hz is not the target of control.

Phase R
-90 deg.

AN A

External acceleration pickup signal, etc.

VAIVAYAA:

/ Vibration suppression control -
N Vibration frequency
Vibration cycle [Hz] Vibration suppression control -

Resonance frequency

Set the same value.

AN

Vibration cycle [Hz]

Step 3 Fine-adjust "Vibration suppression control - Vibration frequency damping" and "Vibration

suppression control - Resonance frequency damping".

7-12
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7.1.6 Command notch filter

POINT

@By using the advanced vibration suppression control 1l and the command notch
filter, the load-side vibration of three frequencies can be suppressed.

@ The frequency range of machine vibration, which can be supported by the
command notch filter, is between 4.5 Hz and 2250 Hz. Set a frequency close to
the machine vibration frequency and within the range.

@®When [Pr. PB45 Command notch filter] is changed during the positioning
operation, the changed setting is not reflected. The setting is reflected
approximately 150 ms after the servo motor stops (after servo-lock).

(1) Function
Command notch filter has a function that lowers the gain of the specified frequency contained in a
position command. By lowering the gain, load-side vibration, such as work-side vibration and base
shake, can be suppressed. Which frequency to lower the gain and how deep to lower the gain can be
set.

Position
Position

= |_oad side = | 0ad side

» t >t

Command notch filter: disabled Command notch filter: enabled
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(2) Parameter
Set [Pr. PB45 Command notch filter] as shown below. For the command notch filter setting frequency,
set the closest value to the vibration frequency [Hz] at the load side.

[Pr. PB45]

Notch depth——l_ _|: Command notch filter setting frequenc

Setting| Depth Setting | Frequency | |Setting | Frequency | |Setting [ Frequency

value [dB] value | [HZ] value | [HZ] value | [HZ]
0 -40.0 00 |Disabled 20 70 40 17.6
1 -24.1 01 2250 21 66 41 16.5
2 -18.1 02 1125 22 62 42 15.6
3 -14.5 03 750 23 59 43 14.8
4 -12.0 04 562 24 56 44 141
5 -10.1 05 450 25 53 45 13.4
6 -8.5 06 375 26 51 46 12.8
7 -7.2 07 321 27 48 47 12.2
8 -6.0 08 281 28 46 48 1.7
9 -5.0 09 250 29 45 49 11.3
A -4.1 0A 225 2A 43 4A 10.8
B -3.3 0B 204 2B 41 4B 10.4
C -2.5 0C 187 2C 40 4C 10.0
D -1.8 0D 173 2D 38 4D 9.7
E -1.2 OE 160 2E 37 4E 9.4
F -0.6 OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8

11 132 31 33.1 51 8.3

12 125 32 31.3 52 7.8

13 118 33 29.6 53 7.4

14 112 34 28.1 54 7.0

15 107 35 26.8 55 6.7

16 102 36 25.6 56 6.4

17 97 37 24.5 57 6.1

18 93 38 234 58 5.9

19 90 39 22.5 59 5.6

1A 86 3A 21.6 5A 5.4

1B 83 3B 20.8 5B 5.2

1C 80 3C 201 5C 5.0

1D 77 3D 19.4 5D 4.9

1E 75 3E 18.8 5E 4.7

1F 72 3F 18.2 5F 4.5
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7.2 Gain switching function

You can switch gains with the function. You can switch gains during rotation and during stop, and can use an
input device to switch gains during operation.

7.2.1 Applications

The following shows when you use the function.
(1) You want to increase the gains during servo-lock but decrease the gains to reduce noise during rotation.
(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using an input device to ensure stability of the servo system since the
load to motor inertia ratio varies greatly during a stop (e.g. a large load is mounted on a carrier).
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7.2.2 Function block diagram

The control gains, load to motor inertia ratio, and vibration suppression control settings are changed
according to the conditions selected by [Pr. PB26 Gain switching function] and [Pr. PB27 Gain switching

condition].

GD2
[Pr. PB06]

GD2B
[Pr. PB29]

PG1
[Pr. PBO7]

PG1B
[Pr. PB60]

PG2
[Pr. PB08]

PG2B
[Pr. PB30]

VG2
[Pr. PBO9]

VG2B
[Pr. PB31]

vIC
[Pr. PB10]

VICB
[Pr. PB32]

CDP

Input device (CDP)

Command pulse
frequency

Droop pulses

[Pr. PB26]

f—\__x

o[

Model speed

CDL

[Pr. PB27]

Comparator

Changing

Enabled
GD2 value

VRF11
[Pr. PB19]

VRF11B
[Pr. PB33]

Enabled
PG1 value

VRF12
[Pr. PB20]

VRF12B
[Pr. PB34]

Enabled
PG2 value

VRF13
[Pr. PB21]

VRF13B
[Pr. PB35]

Enabled
VG2 value

VRF14
[Pr. PB22]

VRF14B
[Pr. PB36]

Enabled
VIC value

VRF21
[Pr. PB52]

VRF21B
[Pr. PB56]

VRF22
[Pr. PB53]

VRF22B
[Pr. PB57]

VRF23
[Pr. PB54]

VRF23B
[Pr. PB58]

VRF24
[Pr. PB55]

VRF24B
[Pr. PB59]
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7.2.3 Parameter

When using the gain switching function, always select "Manual mode (_ _ _ 3)" of "Gain adjustment mode
selection" in [Pr. PAO8 Auto tuning mode]. The gain switching function cannot be used in the auto tuning
mode.

(1) Variable gain operation setting parameter

Parameter Symbol Name Unit Description
PB26 CDP Gain switching selection Used to select the changing condition.
PB27 CDL Gain switching condition [kpps] | Used to set the changing condition values.
/[pulse]
/[r/min]
PB28 CDT Gain switching time constant [ms] You can set the filter time constant for a gain change at
changing.

(a) [Pr. PB26 Gain switching function]
Used to set the gain switching condition. Select the switching condition in the first digit and second
digit.
[Pr. PB26]

—[ Gain switching selection
0: Disabled
1: Input device (gain switching (CDP))
2: Command frequency
3: Droop pulses
4: Servo motor speed

Gain switching condition
0: Gain after switching is enabled with gain switching condition or more
1: Gain after switching is enabled with gain switching condition or less

(b) [Pr. PB27 Gain switching condition]
Set a level to switch gains after you select "Command frequency", "Droop pulses”, or "Servo motor
speed" in [Pr. PB26 Gain switching function].
The setting unit is as follows.

Gain switching condition Unit
Command frequency [kpps]
Droop pulses [pulse]
Servo motor speed [r/min]

(c) [Pr. PB28 Gain switching time constant]
You can set the primary delay filter to each gain at gain switching. This parameter is used to
suppress shock given to the machine if the gain difference is large at gain switching, for example.
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(2) Switchable gain parameter

Before switching

After switching

control 2 - Resonance
frequency damping

control 2 - Resonance
frequency damping

Loop gain
Parameter | Symbol Name Parameter | Symbol Name

Load to motor inertia ratio/ PB06 GD2 Load to motor inertia ratio/ PB29 GD2B | Load to motor inertia ratio/

load to motor mass ratio load to motor mass ratio load to motor mass ratio

Model loop gain PBO7 PG1 Model loop gain PB60 PG1B | Model loop gain after gain
switching

Position loop gain PB08 PG2 Position loop gain PB30 PG2B | Position loop gain after
gain switching

Speed loop gain PB09 VG2 Speed loop gain PB31 VG2B | Speed loop gain after gain
switching

Speed integral PB10 VIC Speed integral PB32 VICB Speed integral

compensation compensation compensation after gain
switching

Vibration suppression PB19 VRF11 [ Vibration suppression PB33 VRF11B | Vibration suppression

control 1 - Vibration control 1 - Vibration control 1 - Vibration

frequency frequency frequency after gain
switching

Vibration suppression PB20 VRF12 [ Vibration suppression PB34 VRF12B | Vibration suppression

control 1 - Resonance control 1 - Resonance control 1 - Resonance

frequency frequency frequency after gain
switching

Vibration suppression PB21 VRF13 [ Vibration suppression PB35 VRF13B | Vibration suppression

control 1 - Vibration control 1 - Vibration control 1 - Vibration

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB22 VRF14 | Vibration suppression PB36 VRF14B | Vibration suppression

control 1 - Resonance control 1 - Resonance control 1 - Resonance

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB52 VRF21 [ Vibration suppression PB56 VRF21B | Vibration suppression

control 2 - Vibration control 2 - Vibration control 2 - Vibration

frequency frequency frequency after gain
switching

Vibration suppression PB53 VRF22 [ Vibration suppression PB57 VRF22B | Vibration suppression

control 2 - Resonance control 2 - Resonance control 2 - Resonance

frequency frequency frequency after gain
switching

Vibration suppression PB54 VRF23 [ Vibration suppression PB58 VRF23B | Vibration suppression

control 2 - Vibration control 2 - Vibration control 2 - Vibration

frequency damping frequency damping frequency damping after
gain switching

Vibration suppression PB55 VRF24 [ Vibration suppression PB59 VRF24B | Vibration suppression

control 2 - Resonance
frequency damping after
gain switching

(a) [Pr. PB06] to [Pr. PB10]
These parameters are the same as in ordinary manual adjustment. Gain switching allows the values
of load to motor inertia ratio, position loop gain, speed loop gain, and speed integral compensation to

be switched.

(b) [Pr. PB19] to [Pr. PB22]/[Pr. PB52] to [Pr. PB55]
These parameters are the same as in ordinary manual adjustment. Executing gain switching while
the servo motor stops, You can change vibration frequency, resonance frequency, vibration
frequency damping, and resonance frequency damping.
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(c) [Pr. PB29 Load to motor inertia ratio after gain switching]
Set the load to motor inertia ratio after gain switching. If the load to motor inertia ratio does not
change, set it to the same value as [Pr. PB06 Load to motor inertia ratio].

(d) [Pr. PB30 Position loop gain after gain switching], [Pr. PB31 Speed loop gain after gain switching],
and [Pr. PB32 Speed integral compensation after gain switching]
Set the values of after switching position loop gain, speed loop gain and speed integral
compensation.

(e) Vibration suppression control after gain switching ([Pr. PB33] to [Pr. PB36]/[Pr. PB56] to [Pr. PB59]),
and [Pr. PB60 Model loop gain after gain switching]
The gain switching vibration suppression control and model loop gain are used only with input device
(CDP) on/off.
You can switch the vibration frequency, resonance frequency, vibration frequency damping,
resonance frequency damping, and model loop gain of the vibration suppression control 1 and
vibration suppression control 2.
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7.2.4 Gain switching procedure

This operation will be described by way of setting examples.

(1) When you choose switching by input device (CDP)

(a) Setting
Parameter Symbol Name Setting value Unit
PB06 GD2 Load to motor inertia ratio/load to motor 4.00 [Multiplier]
mass ratio
PBO7 PG1 Model loop gain 100 [rad/s]
PB08 PG2 Position loop gain 120 [rad/s]
PB09 VG2 Speed loop gain 3000 [rad/s]
PB10 VIC Speed integral compensation 20 [ms]
PB19 VRF11 | Vibration suppression control 1 - Vibration 50 [HZ]
frequency
PB20 VRF12 | Vibration suppression control 1 - 50 [HZ]
Resonance frequency
PB21 VRF13 | Vibration suppression control 1 - Vibration 0.20
frequency damping
PB22 VRF14 | Vibration suppression control 1 - 0.20
Resonance frequency damping
PB52 VRF21 | Vibration suppression control 2 - Vibration 20 [HZ]
frequency
PB53 VRF22 | Vibration suppression control 2 - 20 [HZ]
Resonance frequency
PB54 VRF23 | Vibration suppression control 2 - Vibration 0.10
frequency damping
PB55 VRF24 | Vibration suppression control 2 - 0.10
Resonance frequency damping
PB29 GD2B | Load to motor inertia ratio/load to motor 10.00 [Multiplier]
mass ratio after gain switching
PB60 PG1B | Model loop gain after gain switching 50 [rad/s]
PB30 PG2B | Position loop gain after gain switching 84 [rad/s]
PB31 VG2B [ Speed loop gain after gain switching 4000 [rad/s]
PB32 VICB | Speed integral compensation after gain 50 [ms]
switching
PB26 CDP Gain switching function 0001
(Switch by input device
(CDP) on/off.)
PB28 CDT Gain switching time constant 100 [ms]
PB33 VRF11B | Vibration suppression control 1 - Vibration 60 [HZ]
frequency after gain switching
PB34 VRF12B | Vibration suppression control 1 - 60 [HZ]
Resonance frequency after gain switching
PB35 VRF13B | Vibration suppression control 1 - Vibration 0.15
frequency damping after gain switching
PB36 VRF14B | Vibration suppression control 1 - 0.15
Resonance frequency damping after gain
switching
PB56 VRF21B | Vibration suppression control 2 - Vibration 30 [Hz]
frequency after gain switching
PB57 VRF22B | Vibration suppression control 2 - 30 [HZ]
Resonance frequency after gain switching
PB58 VRF23B | Vibration suppression control 2 - Vibration 0.05
frequency damping after gain switching
PB59 VRF24B | Vibration suppression control 2 - 0.05
Resonance frequency damping after gain
switching




7. SPECIAL ADJUSTMENT FUNCTIONS

(b) Switching timing chart

OFF ON | OFF

CDP (gain switching)

After-switching gain |

Before-switching gain

Gain switching

Model loop gain 100 — 50 - 100
Load to motor inertia ratio/load to motor 4.00 N 10.00 - 4.00
mass ratio

Position loop gain 120 — 84 — 120
Speed loop gain 3000 — 4000 — 3000
Speed integral compensation 20 — 50 — 20
Vibration suppression control 1 - Vibration 50 N 60 - 50
frequency

Vibration suppression control 1 - 50 N 60 - 50
Resonance frequency

Vibration suppre.ssmn control 1 - Vibration 0.20 N 015 - 0.20
frequency damping

Vibration suppression contrql 1- 0.20 N 015 - 0.20
Resonance frequency damping

Vibration suppression control 2 - Vibration 20 N 30 - 20
frequency

Vibration suppression control 2 - 20 N 30 - 20
Resonance frequency

Vibration suppre.ssmn control 2 - Vibration 0.10 N 0.05 - 0.10
frequency damping

Vibration suppression control 2 - 0.10 N 0.05 - 0.10

Resonance frequency damping

(2) When you choose switching by droop pulses
In this case, the vibration suppression control after gain switching and model loop gain after gain
switching cannot be used.

(a) Setting
Parameter Symbol Name Setting value Unit

PB06 GD2 Load to motor inertia ratio/load to 4.00 [Multiplier]
motor mass ratio

PB08 PG2 Position loop gain 120 [rad/s]

PB09 VG2 Speed loop gain 3000 [rad/s]

PB10 VIC Speed integral compensation 20 [ms]

PB29 GD2B | Load to motor inertia ratio/load to 10.00 [Multiplier]
motor mass ratio after gain
switching

PB30 PG2B | Position loop gain after gain 84 [rad/s]
switching

PB31 VG2B | Speed loop gain after gain 4000 [rad/s]
switching

PB32 VICB | Speed integral compensation after 50 [ms]
gain switching

PB26 CDP Gain switching selection 0003

(switching by droop pulses)
PB27 CDL Gain switching condition 50 [pulse]
PB28 CDT Gain switching time constant 100 [ms]
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(b) Switching timing chart

Command pulses Droop pulses

Droop pulses 0
[pulse]

Before-switching gain

Gain switching

Load to motor inertia ratio 4.00 — 10.00 — 4.00 — 10.00
Position loop gain 120 — 84 — 120 — 84
Speed loop gain 3000 — 4000 — 3000 — 4000
Speed integral compensation 20 — 50 — 20 — 50
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7.3 Tough drive function

POINT

@Set enable/disable of the tough drive function with [Pr. PA20 Tough drive
setting]. (Refer to section 5.2.1.)

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

7.3.1 Vibration tough drive function

This function prevent from vibrating by resetting a filter instantaneously when machine resonance occurs
due to varied vibration frequency caused machine aging.

To reset the machine resonance suppression filters with the function, [Pr. PB13 Machine resonance
suppression filter 1] and [Pr. PB15 Machine resonance suppression filter 2] should be set in advance.
Set [Pr. PB13] and [Pr. PB15] as follows.

(1) One-touch tuning execution (section 6.1)
(2) Manual setting (section 4.2.2)

The vibration tough drive function operates when a detected machine resonance frequency is within £30%
for a value set in [Pr. PB13 Machine resonance suppression filter 1] or [Pr. PB15 Machine resonance
suppression filter 2].

To set a detection level of the function, set sensitivity in [Pr. PF23 Vibration tough drive - Oscillation
detection level].

POINT

@®Resetting [Pr. PB13] and [Pr. PB15] by the vibration tough drive function is
performed constantly. However, the number of write times to the EEPROM is
limited to once per hour.

@ The vibration tough drive function does not reset [Pr. PB46 Machine resonance
suppression filter 3], [Pr. PB48 Machine resonance suppression filter 4], and [Pr.
PB50 Machine resonance suppression filter 5].

@ The vibration tough drive function does not detect a vibration of 100 Hz or less.
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The following shows the function block diagram of the vibration tough drive function.
The function detects machine resonance frequency and compare it with [Pr. PB13] and [Pr. PB15], and reset
a machine resonance frequency of a parameter whose set value is closer.

Parameter that is
Filter Setting parameter Precaution reset with V|pratlon
tough drive
function
Machine resonance PB01/PB13/PB14 The filter can be set automatically with PB13
suppression filter 1 "Filter tuning mode selection" in [Pr.
PBO1].
Machine resonance PB15/PB16 PB15
suppression filter 2
Machine resonance PB46/PB47
suppression filter 3
Machine resonance PB48/PB49 Enabling the filter disables the shaft
suppression filter 4 resonance suppression filter.
The shaft resonance suppression filter is
enabled for the initial setting.
Machine resonance PB50/PB51 The setting of this filter is disabled while
suppression filter 5 you use the robust filter.
The robust filter is disabled for the initial
setting.

Updates the parameter Vibration tough drive [
whose setting is the <
closest to the machine AN
resonance frequency. N
\\\
[Pr. PB13] [Pr. PB15]23 [Pr. PB46]
Machine Machine Machine
Command Command| + resonance resonance resonance
pulse train filter [ ¢ suppression suppression suppression
filter 1 filter 2 filter 3
[Pr. PB48] [Pr. PB50]
[Pr. PB49] Machine [Pr. PE41] Machine
resonance r-————-——-- | resonance
suppression I | suppression Encoder
filter 4 : T filter 5
[Pr. PB17] }
Shaft : ——
resonance I )
suppression L _______1 | Robustfilter Servo motor
filter
T[Pr. PF23 Vibration tough drive - Oscillation detection level]
Torque
Detects the machine resonance and reconfigures the filter automatically.
ALM ON
(Malfunction) OFE
ON
WNG
(Warning) OFF
During tough drive (MTTR) is not turned on in the vibration tough drive function.
MTTR ON

(During tough drive)

OFF
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7.3.2 Instantaneous power failure tough drive function

The instantaneous power failure tough drive function avoids [AL. 10 Undervoltage] even when an
instantaneous power failure occurs during operation. When the instantaneous power failure tough drive
activates, the function will increase the immunity to instantaneous power failures using the electrical energy
charged in the capacitor in the servo amplifier and will change an alarm level of [AL. 10 Undervoltage]
simultaneously. The [AL. 10.1 Voltage drop in the control circuit power] detection time for the control circuit
power supply can be changed by [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time
(instantaneous power failure tough drive - detection time)]. In addition, [AL. 10.2 Voltage drop in the main
circuit power] detection level for the bus voltage is changed automatically.

POINT

@®MBR (Electromagnetic brake interlock) will not turn off during the instantaneous
power failure tough drive.

@ When the load of instantaneous power failure is large, the undervoltage alarm
([AL. 10.2]) caused by the bus voltage drop may occur regardless of the set
value of [Pr. PF25 SEMI-F47 function - Instantaneous power failure detection
time (instantaneous power failure tough drive - detection time)].

(1) Instantaneous power failure time of the control circuit power supply > [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time (instantaneous power failure tough drive - detection time)]
The alarm occurs when the instantaneous power failure time of the control circuit power supply exceeds
[Pr. PF25 SEMI-F47 function - Instantaneous power failure detection time (instantaneous power failure
tough drive - detection time)].

MTTR (During tough drive) turns on after detecting the instantaneous power failure.
MBR (Electromagnetic brake interlock) turns off when the alarm occurs.

Instantaneous‘power failure time of the control circuiF power supply

N ON
Control circuit OFF ‘

ower suppl
P PRI ! [Pr. PF25]

Undervoltage level

|
|
|
:
|
|
|
|
|
|
|
|
|
|
|

|
(1s8vpcy 00T :L 77777777777777 |
|
ALM ON I i
i |
(Malfunction) OFF ‘ |
! |
! |
WNG ON Q i
(Warning) OFF | |
! |
MTTR ON Q |
(During tough drive)  OFF |
! |
MBR | ‘
(Electromagnetic ON | |
brake interlock) OFF | |
|
|
ON |
Base circuit OFF ; |
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(2) Instantaneous power failure time of the control circuit power supply < [Pr. PF25 SEMI-F47 function -
Instantaneous power failure detection time (instantaneous power failure tough drive - detection time)]
Operation status differs depending on how bus voltage decrease.

(a) When the bus voltage decrease lower than 158 V DC within the instantaneous power failure time of
the control circuit power supply
[AL. 10 Undervoltage] occurs when the bus voltage decrease lower than 158 V DC regardless of the
enabled instantaneous power failure tough drive.

Instantaneous_power failure time of the control circuiF power supply

Control circuit ON

|
|
power supply OFF | ‘ |
| [Pr. PF25] ! |
< > I
| |
| |
Bus voltage 1 :
| |
| |
| |
l l
Undervoltage level L :
(158 V DC) | !
| |
ALM ON i | |
(Malfunction) OFF } | :
| |
|

WNG ON 4'—|
(Warning) OFF

MTTR ON

(During tough drive)  OFF

| |
MBR ! !
(Electromagnetic ON | |
brake interlock) OFF | ;
|
ON ‘ ‘
. ‘
Base circuit OFF ‘ |
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(b) When the bus voltage does not decrease lower than 158 V DC within the instantaneous power
failure time of the control circuit power supply
The operation continues without alarming.

Instantaneous power failure time of the
control circuit power supply
-

ON ‘
Control circuit
ontrol circui OFF

power supply

| [Pr. PF25],
| |
Bus voltage : |
| |
|
| |
| |
Undervoltage level L Nl
(158 V DC) ‘ ‘
| |
ALM ON : l
(Malfunction) OFF ! !
| |

WNG ON 4'—|
(Warning) OFF

MTTR ON

(During tough drive)  OFF 4,—l

| |

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

i ON | |

Base circuit OFF | |
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7.4 Compliance with SEMI-F47 standard

POINT

@ The control circuit power supply of the servo amplifier can comply with SEMI-
F47. However, a back-up capacitor may be necessary for instantaneous power
failure in the main circuit power supply depending on the power supply
impedance and operating situation. Be sure to check them by testing the entire
equipment using actual machines.

@Use a 3-phase for the input power supply of the servo amplifier.

The following explains the compliance with "SEMI-F47 semiconductor process equipment voltage sag
immunity test" of MR-J4 series.

(1) Parameter setting
Setting [Pr. PA20] and [Pr. PF25] as follows will enable SEMI-F47.

Parameter Setting Description
value
PA20 _1__ | SEMI-F47 selection
PF25 200 Set the time [ms] of the [AL. 10.1 Voltage drop in the control circuit power]
occurrence.

Enabling SEMI-F47 will change operation as follows.

(a) The voltage will drop in the control circuit power at "Rated voltage x 50% or less". After 200 ms, [AL.
10.1 Voltage drop in the control circuit power] will occur.

(b) [AL. 10.2 Voltage drop in the main circuit power] will occur when bus voltage is as follows.

Servo amplifier Bus voltage which triggers alarm
MR-J4-10A(-RJ)
to 158 V DC

MR-J4-700A(-RJ)
MR-J4-11KA(-RJ)

to 200V DC
MR-J4-22KA(-RJ)
MR-J4-60A4(-RJ)

to 380V DC
MR-J4-22KA4(-RJ)

(c) MBR (Electromagnetic brake interlock) will turn off when [AL. 10.1 Voltage drop in the control circuit
power] occurs.

(2) Requirements and recommended conditions of SEMI-F47 standard
Table 7.1 shows the permissible time of instantaneous power failure for instantaneous power failure of
SEMI-F47 standard.

Table 7.1 Requirements and recommended conditions of
SEMI-F47 standard

Permissible time of instantaneous power failure [s]
Instantaneous power
failure voltage Requirement Recommgnded

condition

Rated voltage x 90% 10 to 100

Rated voltage x 80% 0.5t0 1 0.5t0 10

Rated voltage x 70% 0.2t0 0.5 0.2t00.5

Rated voltage x 50% 0.05t00.2 0.02t0 0.2

Rated voltage x 0% 0.02 or less
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8. TROUBLESHOOTING

POINT

@Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)"
for details of alarms and warnings.
@As soon as an alarm occurs, turn SON (Servo-on) off and interrupt the power.

When an error occurs during operation, the corresponding alarm or warning is displayed. When the alarm or
the warning occurs, refer to "MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting)" to
remove the failure. When an alarm occurs, ALM will turn off.

To output alarm codes, set [Pr. PD34]to"__ _ 1". Alarm codes are outputted by on/off of bit 0 to bit 2.
Warnings ([AL. 91] to [AL. F3]) do not have alarm codes. The alarm codes in the following table will be
outputted when they occur. The alarm codes will not be outputted in normal condition.

After its cause has been removed, the alarm can be deactivated in any of the methods marked o in the
alarm deactivation column. Warnings are automatically canceled after the cause of occurrence is removed.
For the alarms and warnings in which "SD" is written in the stop method column, the axis stops with the
dynamic brake after forced stop deceleration. For the alarms and warnings in which "DB" or "EDB" is written
in the stop method column, the servo motor stops with the dynamic brake without forced stop deceleration.

Table 8.1 Alarm list

Alarm code Alarm deactivation Operation
mode
Stop o c
) - ccc <)
No. | cN1 | CcN1 | CN1 Name Detailed Detail name System | g —~ |2£88] e |z
display (Note2,| 2w (3306 = Il= =
22 23 24 cw |8°%0 5] EEIEIE
(Bit 2) | (Bit 1) [ (Bit 0) % Eg:’ QU'_JEE 2 g1C17)°
< |*ogE|l 3 |°
6w e
£ Voltage drop in the control circuit
E 10.1 powe? P EDB | O o o |o|o|o|o
<| 10 0 1 0 Undervoltage YT rm— —
oltage drop in the main circui
10.2 power SD (@) @) O |0O|0O|0O|O
12.1 | RAM error 1 DB O [e]Kelie]fe)
12.2 | RAM 2 DB
12 0 0 0 Memory error 1 (RAM) error O O0L010
12.4 | RAM error 4 DB O |0|0|0|0O
12.5 | RAM error 5 DB @] [e]ke]Kelke)
13 0 0 0 Clock error 13.1 | Clock error 1 DB O [e]Kelie]fe)
13.2 | Clock error 2 DB O O| 0| 0| O
14.1 | Control process error 1 DB O O[0]| 0|0
14.2 | Control process error 2 DB O O| 0|0l 0O
14.3 | Control process error 3 DB @] [e]ke]Kelke]
14.4 | Control process error 4 DB O [e]lfelie]ke]
14 0 0 0 Control process error 14.5 | Control process error 5 DB O O[0]| 0|0
14.6 | Control process error 6 DB O O[0| 0|0
14.7 | Control process error 7 DB @] [e]ke]Kelke)
14.8 | Control process error 8 DB O O| 0| 0| O
14.9 | Control process error 9 DB O O[0]| 0|0
14.A | Control process error 10 DB O O[0| 0|0
15 0 0 0 Memory error 2 15.1 | EEP-ROM error at power on DB (e} o|lololo
(EEP-ROM) 15.2 | EEP-ROM error during operation DB (@) [e]lfelie]Ke)
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Alarm code Alarm deactivation Operation
mode
Stop . c
. s WeE 5]
No. | cN1 | CN1 | Nt Name Detailed Detail name System| 8 1pS5.| e |®
display (Note2,| 2o [L6®a| = =
22 23 24 3) EE SoED o ° 2 cla
(Bit 2) [ (Bit 1)| (Bit 0) 8= gg e ‘1;’ % a
< 033 o
o
IS 16.1 Encoder initial communication - DB o olololo
S ) Receive data error 1
< — —
Encoder initial communication -
16.2 Receive data error 2 DB o SN
Encoder initial communication -
16.3 Receive data error 3 DB o O[0[0|0
Encoder initial communication -
165 Transmission data error 1 DB o O[0[0|O
Encoder initial communication -
166 Transmission data error 2 DB o O[0[0|O
Encoder initial communication -
16 1 1 0 Encoder initial 16.7 Transmission data error 3 DB o O[0|0|0
communication error 1 Encoder initial communication -
16.A Process error 1 DB o 0|0 o
Encoder initial communication -
168 Process error 2 DB o 0|0 o
Encoder initial communication -
16.C Process error 3 DB o O|© o
Encoder initial communication -
16.0 Process error 4 DB o o|© o
Encoder initial communication -
16E Process error 5 DB o 0|0 o
Encoder initial communication -
16.F Process error 6 DB o o|o o
17.1 | Board error 1 DB O O[O O[O
17 0 0 0 Board error 17.3 | Board error 2 DB O O[O O[O
17.4 | Board error 3 DB O [e]felie]e)
19 0 0 0 Memory error 3 19.1 | FLASH-ROM error 1 DB (@) Ol ol 0|0
(FLASH-ROM) 19.2 | FLASH-ROM error 2 DB O [ofo|olo
AR Rl e e e —
combination error
nat 1A2 combination error DB o O[0[0|O
1E 1 1 0 Encoder initial 1E.1 | Encoder malfunction DB O [e]X6) @)
communication error 2 | 1E.2 | Load-side encoder malfunction DB [e) [e)
1F 1 1 0 Encoder initial 1F.1 | Incompatible encoder DB (@] O|0| 0|0
communication error 3 [ 1F.2 | Incompatible load-side encoder DB [e) [e)
Encoder normal communication -
201 Receive data error 1 EDB o O[0|0|0
Encoder normal communication -
20.2 Receive data error 2 EDB o O[0[0|0
Encoder normal communication -
20.3 Receive data error 3 EDB o O[0[0|O
Encoder normal communication -
20 1 1 0 Encoder normal 205 Transmission data error 1 EDB O O[0o|0of0o
communication error 1 Encoder normal communication -
20.6 Transmission data error 2 EDB o O|0|0|0
Encoder normal communication -
20.7 Transmission data error 3 EDB o 0|0|0|0
Encoder normal communication -
20.9 Receive data error 4 EDB o O[0[0|0
Encoder normal communication -
20.A | Receive data error 5 EDB O |0OJ0O|O|0O
21.1 | Encoder data error 1 EDB O [e]Ke) O
21.2 | Encoder data update error EDB O O| O O
Encod | 21.3 | Encoder data waveform error EDB O (o] Ke] O
ncoder norma -
21 1 1 0 communication error 2 21.4 | Encoder non-signal error EDB O Ol O
21.5 | Encoder hardware error 1 EDB (@] O
21.6 | Encoder hardware error 2 EDB O O
21.9 | Encoder data error 2 EDB (@] [e] @) O
24.1 Grounq faullt ds.atected by hardware DB o olo o
T detection circuit
24 1 0 0 Main circuit error e S Taull detected b o
round fault detected by software
24.2 detection function DB o o o 0|0 o
Absolute position Servo motor encoder - Absolute
25 1 1 0 erased 251 position erased DB o o|o o
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Alarm code Alarm deactivation Opnf(';ztéon
Stop . c
. - WoE 5]
No. | CN1 | CN1 [ CN1 Name Ddga;;ed Detail name System § —~ g’ﬁf_v <l 2 |8
2 | 23 | 24 pay (Note2,| 2 lo5Zgl & |2[=|<|3
; ; ; 3 | ER |SsES| o |5(2[5(8
(Bit 2) [ (Bit 1)| (Bit 0) 8= (g2t ‘1;’ &
< 033 o
o o
e Initial magnetic pole detection -
S 271 Abnormal termination DB © o o o[o
< — - -
Initial magnetic pole detection -
212 Time out error DB o o o o|©
Initial magnetic pole detection -
273 Limit switch error DB o o o O[O
Initial magnetic pole Initial magnetic pole detection -
2 ! ! 0 detection error 274 | Eqtimated error DB O O (@) O|O
Initial magnetic pole detection -
21.5 Position deviation error DB o o o O|0
Initial magnetic pole detection -
216 Speed deviation error DB o o o O|o
Initial magnetic pole detection -
2r7 Current error DB o o o O[O
28 1 1 0 Linear encoder error 2 | 28.1 [ Linear encoder - Environment error | EDB O (o] Ko
2A.1 | Linear encoder error 1-1 EDB O (o] Ko
2A.2 | Linear encoder error 1-2 EDB O (o] ko)
2A.3 | Linear encoder error 1-3 EDB O (o] Ko
2A 1 1 0 Linear encoder error 1 2A4 L!near encoder error 1-4 EDB O (o] Ko
2A.5 | Linear encoder error 1-5 EDB O (o] Ko
2A.6 | Linear encoder error 1-6 EDB O (o] Ko
2A.7 | Linear encoder error 1-7 EDB O (o] ko)
2A.8 | Linear encoder error 1-8 EDB O (o] Ko
2B 1 1 0 Encoder counter error 2B.1 | Encoder counter error 1 EDB O O
2B.2 | Encoder counter error 2 EDB O O
30.1 | Regeneration heat error DB (No% 1) (Noctfa 1) (Noctfa 1) [e]§elKelfe}
Regenerative error L o (@] O
30 0 0 1 (Note 1) 30.2 | Regeneration signal error DB (Note 1)|(Note 1)|(Note 1) [e]NelNel 6]
30.3 | Regeneration feedback signal error | DB (No(t)e 1) (No(t)e 1) (No(t)e 1) O|0| 0| O
31 1 0 1 Overspeed 31.1 | Abnormal motor speed SD (@] (@] O O[O OO
Overcurrent detected at hardware
821 detection circuit (during operation) DB o O[0|0|0
Overcurrent detected at software
32.2 | detection function (during DB O O O |0O|0O|0|O
32 1 0 0 Overcurrent operation)
Overcurrent detected at hardware
323 detection circuit (during a stop) DB o O[0|0|0
Overcurrent detected at software
324 detection function (during a stop) DB o o o O[0|0|0
33 0 0 1 Overvoltage 33.1 | Main circuit voltage error EDB (@) O O O|0|0| O
35 1 0 1 Commar;(rircf)rrequency 35.1 | Command frequency error SD O O O O|0|0| O
37 0 0 0 Parameter error 37.1 | Parameter settmg ra.nge error DB O O[0| 0|0
37.2 | Parameter combination error DB O O[0| 0|0
Inrush current Inrush current suppression circuit
3A 0 0 0 suppression circuit 3A.1 arror pp EDB (@] [e]§elKel[e}
error
Servo control error by position A A
42.1 deviation EDB (Note 4)[(Note 4) o O[O
Servo control error by speed A A
Servo control error 42.2 deviation EDB (Note 4)|(Note 4) (@]
Servo control error by torque/thrust A A
423 deviation EDB (Note 4)[(Note 4) o o|©
42 1 1 0 Fully closed loop control error by A A
428 position deviation EDB (Note 4)[(Note 4) o
Fully closed loop control error by A A
Fully closed loo 429 L EDB
cc})/ntrol error P speed deviation (Note 4)((Note 4) o
Fully closed loop control error by A A
42 A | position deviation during command | EDB (Note 4)|(Note 4) O O
stop
Main circuit device L ) (@] O O
45 0 1 1 overheat (Note 1) 45.1 [ Main circuit device overheat error SD (Note 1)|(Note 1)|(Note 1) O|0|0| O
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Alarm code Alarm deactivation Opnf(';ztéon
Stop P c
. - WoE 5]
No. | CN1 | CN1 | CN1 Name Detailed Detail name System| Q@ 258 <l 2 (B
display (Note2,| 2w [LE®o| « Jl=]c|=
22 23 24 3) EE £cE® o 22|52
(Bit 2) [ (Bit 1)| (Bit 0) 8= 33 e ‘1;’ % a
< 033 o
o o
I3 Abnormal temperature of servo O O O
I 46.1 motor 1 Sb (Note 1)[(Note 1)|(Note 1) O|o
<<
Abnormal temperature of servo [e) (@] @]
46.2 | otor 2 SD | (Note 1)|(Note 1)|(Note 1)| | ©] ©| ©
Servo motor overheat . . (@) O O
46 0 1 1 (Note 1) 46.3 | Thermistor disconnected SD (Note 1)|(Note 1)|(Note 1) OlO| 0|0
Abnormal temperature of servo O O O
46.5 motor 3 DB (Note 1)[(Note 1)|(Note 1) O[O
Abnormal temperature of servo O O O
46.6 motor 4 DB (Note 1)[(Note 1)|(Note 1) O|o
47 0 1 1 Cooling fan error 471 Cool!ng fan stop error . SD [e) olololo
47.2 | Cooling fan speed reduction error SD O |0O|O[O[O
Thermal overload error 1 during O (@] (@]
501 operation sb (Note 1)[(Note 1)|(Note 1) O[0|0|0O
Thermal overload error 2 during O (@] (@]
50.2 operation SD (Note 1)[(Note 1)|(Note 1) O[0| 0|0
Thermal overload error 4 during O (@] (@]
50.3 operation SD (Note 1)[(Note 1)|(Note 1) O[0|0|O
50 0 1 1 Overload 1 (Note 1) -
50.4 Thermal overload error 1 during a sD O O O olololo
’ stop (Note 1)[(Note 1)|(Note 1)
Thermal overload error 2 during a O (@] (@]
505 | si0p SD | (Note 1)|(Note 1)|(Note 1) ©| | ©| ©
Thermal overload error 4 during a O (@] (@]
50.6 stop SD (Note 1)[(Note 1)|(Note 1) O[0| 0|0
Thermal overload error 3 during O (@] (@]
511 operation DB (Note 1)[(Note 1)|(Note 1) O[0|0|O
51 0 1 1 Overload 2 (Note 1) -
51.2 Thermal overload error 3 during a DB O O O olololo
’ stop (Note 1)[(Note 1)|(Note 1)
52.1 | Excess droop pulse 1 SD (@) O O [e]ke]kelke]
52.3 | Excess droop pulse 2 SD O O O [e]ke]kelke]
52 1 0 1 Error excessive i i
504 IIiEr::ict)r excessive during 0 torque sD o o o olololo
52.5 | Excess droop pulse 3 EDB O O O O[O] O[O
54 0 1 1 Oscillation detection 54.1 | Oscillation detection error EDB O (@) (@) Q| 0|0l O
56.2 | Over speed during forced stop EDB (@] O O O| 0| 0| O
56 1 1 0 Forced stop error Estimated distance over during
56.3 forced stop EDB o O O O[0| 0|0
L 63.1 | STO1 off DB @) [@) O |0[0|0[O
63 1 1 0 STO timing error
9 632 | STO2 off DB | O 0 O _[o][o[0o[0
Load-side encoder initial
70.1 | communication - Receive data DB O O
error 1
Load-side encoder initial
70.2 | communication - Receive data DB (@] (@]
error 2
Load-side encoder initial
70.3 | communication - Receive data DB O O
error 3
Load-side encoder initial
70.5 | communication - Transmission DB (@] (@]
data error 1
Load-side encoder initial
70.6 | communication - Transmission DB O O
Load-side encoder data error 2
70 1 1 0 initial communication Load-side encoder initial
error 1 70.7 | communication - Transmission DB O O
data error 3
Load-side encoder initial
70.A communication - Process error 1 DB O O
Load-side encoder initial
70.8 communication - Process error 2 DB o o
Load-side encoder initial
70.C communication - Process error 3 DB o o
Load-side encoder initial
70.D communication - Process error 4 DB O O
Load-side encoder initial
70.E communication - Process error 5 DB O O
Load-side encoder initial
70.F communication - Process error 6 DB o o

8- 4
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Alarm code Alarm deactivation Opnf(';ztéon
Stop P c
. - WoE 5}
No. | CN1 | CN1 | CN1 Name Detailed Detail name System| Q@ 258 <l 2 (B
display (Note2,| 2o [LE6®a| Tl=|c[=
22 23 24 3) EE Sceo s} 2 z £10
(Bit 2) [ (Bit 1)| (Bit 0) 8= 3328 ‘1;’ % a
< 033 o
o o
IS Load-side encoder communication
3 AR Receive data error 1 EDB o o
Load-side encoder communication
2. Receive data error 2 EDB O O
Load-side encoder communication
n3 | Receive data error 3 EDB O O
) Load-side encoder communication
Load-side encoder ns . Transmission data error 1 EDB o o
71 1 1 0 normal communication Toadod " —
error 1 oad-side encoder communication
e - Transmission data error 2 EDB o o
Load-side encoder communication
AR Transmission data error 3 EDB O O
Load-side encoder communication
e - Transmission data error 4 EDB o o
Load-side encoder communication
1A - Transmission data error 5 EDB o o
72.1 | Load-side encoder data error 1 EDB (@) (@)
722 Load-side encoder data update EDB o o
error
723 Load-side encoder data waveform EDB o o
Load-side encoder error
72 1 1 0 | normal communication | 72.4 | Load-side encoder non-signal error | EDB (@) (@)
error 2 -
725 I1_0ad—S|de encoder hardware error EDB o o
726 Iéoad-5|de encoder hardware error EDB o o
72.9 | Load-side encoder data error 2 EDB (@) (@)
USB communication USB communication time-out
8A 0 tlme—outl eerr/sgrlal 8AA error/serial communication time- sb o o
communication time- out error
out error
USB communication receive
8E.1 | error/serial communication receive SD (@) (@) (@) Ol 0| 0|0
error
USB communication checksum
8E.2 | error/serial communication SD O (@) (@) Ol 0| 0|0
USB ot checksum error
communication —
errolrj/ cat USB communication character
8E 0 0 0 serial communication 8E.3 | error/serial communication SD O (@) (@) O|l0| 0|0
character error
error
USB communication command
8E.4 | error/serial communication SD O (@) (@) O|lO0| 0|0
command error
USB communication data number
8E.5 | error/serial communication data SD (@) (@) (@) Ol 0| 0|0
number error
88888 Watchdog 8888._ | Watchdog SD (@) [e]fo]Ke)

Note 1. Leave for about 30 minutes of cooling time after removing the cause of occurrence.

2. Stop method indicates as follows:

- DB: Stops with dynamic brake. (Coasts for the servo amplifier without dynamic brake.)

- EDB: 600 W or less servo amplifiers stops with electronic dynamic brake

700 W or more servo amplifiers stops with dynamic brake

- SD: Forced stop deceleration
3. This is applicable when [Pr. PA04] is set to the initial value. The stop system of SD can be changed to DB using [Pr. PA04].
4. Reset enable or disable can be selected using [Pr. PE03].
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Table 8.2 Warning list

Operation
Detail Stop mode
No. Name oeta Detail name method | B
display Note 2,3)| B[S | £ |3
REHEEE
n
o Servo amplifier overheat L . .
£ 91 warning (Note 1) 91.1 | Main circuit device overheat warning O| 0|00
5 - -
= o Battery cable 92.1 \I,Evgfr?i(rj]zr battery cable disconnection o o
disconnection warning -
92.3 | Battery degradation (@]
. ABS data transfer requirement warning
93 | ABS data transfer warning | 93.1 during magnetic pole detection [e] e}
95.1 | STO1 off detecti DB
95 STO warning off detec !on O[0]|0O|O
95.2 | STO2 off detection DB O| 0|0l O
96.1 | In-position warning at home positioning QO|0|l0|0
Command input warning at home
% Home position setting 96.2 positioning O|0|0|0
warning 96.3 | Servo off warning at home positioning [e]felele)
Home positioning warning during magnetic
96.4 pole detection O
99.1 [F d rotati troki d off Note 4
99 Stroke limit warning orward rota |.on stroxe end o (Note 4) | O
99.2 | Reverse rotation stroke end off (Note 4) O
F1 |L tt
9F Battery warning 9 ow battery - - O|0|0|O
9F.2 [ Battery degradation warning (@]
EO Excessive regeneratlon EO0.1 [ Excessive regeneration warning [e]lfelelNe)
warning
Thermal overload warning 1 during
E11 operation 0|0|0|0
Thermal overload warning 2 during
12 operation 0|0|0|0
Thermal overload warning 3 during
E13 operation 0|0|0|0
E1 Overload warning 1 Thermal overload warning 4 during
E14 operation 0|0|0|0
E1.5 [ Thermal overload error 1 during a stop QO|0|l0|0
E1.6 [ Thermal overload error 2 during a stop O| 00| 0O
E1.7 [ Thermal overload error 3 during a stop QO|0|l0|0
E1.8 [ Thermal overload error 4 during a stop O| 0|0l O
E2 Servo ”‘°t°f overheat E2.1 [ Servo motor temperature warning O|0|0|0O
warning
E3.1 Multl-revolunlon counter travel distance o
Absolute position counter oxoess warmhng
E3 V\F/)aming E3.2 | Absolute position counter warning Q|0 (@]
E35 Encolder absolute positioning counter o o
warning
E5.1 [ Time-out during ABS data transfer (@]
E5 ABS time-out warning E5.2 | ABSM off during ABS data transfer O
E5.3 [ SON off during ABS data transfer (@]
E6 | Servo forced stop warning | E6.1 | Forced stop warning SD O| 00| 0O
E8 Cooling fan speed E8.1 | Decreased cooling fan speed warning O|0|l0|10
reduction warning E8.2 | Cooling fan stop o|o|olo
E9.1 | Servo-on signal on during main circuit off DB Q| 0|00
E9 Main circuit off warning Bus voltage drop during low speed
E9.2 operation DB 0|0[0|0
EA ABS servo-on warning EA.1 | ABS servo-on warning (@]
EC Overload warning 2 EC.1 | Overload warning 2 QO|0|l0|0
Output watt excess )
ED wamning ED.1 | Output watt excess warning O| 00| 0O
Instantaneous power failure tough drive
FO.1 h
FO Tough drive warning warning 0]0|0|0
F0.3 | Vibration tough drive warning Q| 0|00
. N Drive recorder - Area writing time-out
o | Drive recs::s]rir-] Miswriting | F2.1 warning O|0| 0|0
9 F2.2 | Drive recorder - Data miswriting warning O| 00| 0O
Oscillation detection — . .
F3 warning F3.1 | Oscillation detection warning Q| 0|0l O
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Note 1. Leave for about 30 minutes of cooling time after removing the cause of occurrence.
2. Stop method indicates as follows:
- DB: Stops with dynamic brake. (Coasts for the servo amplifier without dynamic brake.)
- SD: Forced stop deceleration
3. This is applicable when [Pr. PA04] is set to the initial value. The stop system of SD can be changed to DB using [Pr. PA04].
4. Quick stop or slow stop can be selected using [Pr. PD30].
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9 OUTLINE DRAWINGS

9. OUTLINE DRAWINGS

9.1 Servo amplifier

POINT

@Only MR-J4-_A-RJ are shown for dimensions. MR-J4-_A does not have CN2L
and CN7 connectors. The dimensions of MR-J4-_A are the same as those of
MR-J4-_A-RJ except CN2L and CN7 connectors.
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(1) MR-J4-10A(-RJ)/MR-J4-20A(-RJ)
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(2) MR-J4-40A(-RJ)/MR-J4-60A(-RJ)
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(3) MR-J4-70A(-RJ)/MR-J4-100A(-RJ)

®6 mou
Lock knob

Terminal

Approx. 80

it: mm]

60
2
nting hole
(o]
CNP1 em
N0 i
v @0 Bl
ul | @
CNP2 [ %
© - Tg 0 | o
© CNP3 | g TR
IR ‘
@0
Do )
=) 4
[
© s
PE P L‘\é///\‘tr'ﬂ\
6 =
N
X
12 42 g
Approx. 38.5 &
With

CNP3

=[<[<]

Screw size: M4

Tightening torque: 1.2 [Nem]

MR-BAT6V1SET

—
=
f—
[—
—

i

—

L]

—

T

T S
T

=]

=

== [:

\ ,‘ ﬁCooIing fan
N B air intake
Approx. 69.3

IO &%
] 0l 6%
N0 0DODID0 50 0000
e

Mass: 1.4 [kg]
Mounting screw

Screw size: M5
Tightening torque: 3.24 [N°m]

©
§ Approx. 60
g
. oo
T
|| |
Blwl 1 \
- O
s | H ‘ ‘ :
o © P!
o 2 | ‘ ‘
MR |
! ‘ ‘ 3-M5 screw
‘ I /
© N
5
g
Approx. 12 | 42 £0.3 | Approx. 6

Mounting hole process drawing




9 OUTLINE DRAWINGS

(4) MR-J4-200A(-RJ)
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(5) MR-J4-350A(-RJ)
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Approx.6|| 78+0.3 || Approx.6

Mounting hole process drawing
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(6) MR-J4-500A(-RJ)

[Unit: mm]

g

Approx. 25 105 Approx. 80 200
2-¢6 mounting hole | 6 93 6 Approx. 28 6
0 Cooling fan
™~ exhaust (1
] ]l il |
i M| 3
i Il b
/1)
I i jzi’
gl
el _dhel “,;:::E]
1) 7
)l =y P,
Z[) H
|
“he) |
AL L ——
/Pl
\/: [® | :T
=l mE N i H
w -
2 @i* MR-BAT6V1SET Intake f}
X
So
am
& 0000000
0000000
0o0b000
5 0000000
O« 0000000
Qm
o
<
Mass: 4.0 [kg]
Terminal Mounting screw
Screw size: M5
TE2 44 TE2 Screw size: M3.5 Tightening torque: 3.24 [Nem]
Tightening torque: 0.8 [Nem]
L21 Approx. 105
TET [ 1] TE1 Screw size: M4 Approx. 6 93+0.5 | Approx. 6
2| Tightening torque: 1.2 [Nem] 0
—— N~
L3 .
IN-| o
N oy 4-M5 screw|
TE3 [p3] TE3 Screw size: M4 < Sy g————
ﬁ Tightening torque: 1.2 [Nem] HT\
P | |
c! ! I
|
TE4 [p] TE4 Screw size: M4 3w | | |
m Tightening torque: 1.2 [Nem] <5 “ |
I 9 |
V] PE  PE Screwsize: M4 58 | I
W] Tightening torque: 1.2 [N+m] < H i:
! |
|
o > - —— -
N~
X
o
<& Mounting hole process drawing




9 OUTLINE DRAWINGS

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

[Unit: mm]

172 Approx. 80 200
2-¢6 mounting hole ¢ | 160 16 Approx. 28 6

With
MR-BAT6V1SET

I L
wm ]
mw !
[

’ :

T—

0
N~
% i i Built-in regenerative resistor
o % 4 lead terminal fixing screw
g™ = o] Screw size: M4
< é % il Tightening torque: 1.2 [Nem]
x =] [
O
82 = H {:g
(o =] I i
< = ) —=r"mr
P 1

Mass: 6.2 [kg]
Mounting screw
Screw size: M5

TE3 Tightening torque: 3.24 [N°m]

Approx. 172

Terminal

TE1 [L[2]isP clulvw] TE2 [Li]2d] Appfx-e 16005 | Approx. 6
%
EBe g 4-M5 screw
@] TE3 Screw size: M4 <
Tightening torque: 1.2 [Nem] ‘ 77777 :

TE1 Screw size: M4 :i
Tightening torque: 1.2 [N+m] ‘ ‘

TE2 Screw size: M3.5
Tightening torque: 0.8 [Nem]

Approx. 300
285+ 0.5

PE Screw size: M4 i H
Tightening torque: 1.2 [Nem] H

Mounting hole process drawing

Approx. 7.5/
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(8) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)

[Unit: mm]

m)
o || e

Terminal

TE1-1
ter2pRpapIc N Te2
PE

TE1-1 Screw size: M6

Tightening torque: 3.0 [Nem]

TE1-2 Screw size: M6

Tightening torque: 3.0 [Nem]

TE2 Screw size: M4

Tightening torque: 1.2 [Nem]

PE Screw size: M6

Tightening torque: 3.0 [Nem]

Mass: 13.4 [kq]
Mounting screw

Screw size: M5
Tightening torque: 3.24 [Nem]

Approx. 220

Approx. 12 196 £0.5 | Approx. 12

4-M5 screw

Approx. 400
380+0.5

|
|
|
|
y !

Mounting hole process drawing
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(9) MR-J4-22KA(-RJ)

[Unit: mm]

-

260 Approx. 80 260

2-¢12 mounting hole 12 236 12 Approx. 28

Cooling fan
exhausgt 0

12

1 y L1

1
400
376

32.7

Wl =]
™~
i It n@l:‘ HLH E- I % H
I i A R - ]
N 12 With 188.5 1t Intake z g
<
MR-BAT6V1SET 223.4 N
235.4
. = I
8 o L ! 85
83 [ [l 550
< ENy Im i 88385
ﬂl I [a/naa's]
S| [E[Emnl g
g I 1] (5] e
=2 ENp 00000
.:}2 ‘==@D , [en[s[aa]
[
Mass: 18.2 [kg]
Terminal Mounting screw
Screw size: M10
TE1-1 Tightening torque: 3.24 [Nem]
Approx. 260
Approx. 12 236+ 0.5 Approx. 12
Tet-2 [PpAP+]C /I g |
o
gﬁ 4-M10 screw
1 °
TE1-1 Screw size: M8 ! |
Tightening torque: 6.0 [Nem] ‘ i
TE1-2 Screw size: M8 = ! |
Tightening torque: 6.0 [Nem] < 2 ‘ !
- R |
TE2  Screw size: M4 gi| !
Tightening torque: 1.2 [N+m] <|° ‘ i
PE Screw size: M8 ! |
Tightening torque: 6.0 [Nem] ‘
—e ,‘E‘
X
g_ﬁ Mounting hole process drawing
Q
<
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9.2 Connector

(1) Miniature delta ribbon (MDR) system (3M)
(2) One-touch lock type

[Unit: mm]

O}

A Cc

|

ﬁ me=
o _’_ [
S - |
ol | A [ A I
ol | © | © |
N

|

‘ i

B 12.7
Connector Shell kit Variable dimensions

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]

A
| | Logo etc, are indicated here.

39.0

23.8
{

D

\

(@»
-/
4@’

|
\
i )
3 5 [ 120_7

Variable dimensions

Connector Shell kit
A B C D E F

10150-3000PE | 10350-52A0-008 | 41.1 52.4 18.0 14.0 17.0 46.5
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(2) SCR connector system (3M)
Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

[Unit: mm]

T 1 N o
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10. CHARACTERISTICS

10. CHARACTERISTICS

POINT

@For the characteristics of the linear servo motor and the direct drive motor, refer
to sections 14.4 and 15.4.

10.1 Overload protection characteristics

An electronic thermal is built in the servo amplifier to protect the servo motor, servo amplifier and servo
motor power wires from overloads.

[AL. 50 Overload 1] occurs if overload operation performed is above the electronic thermal protection curve
shown in fig. 10.1 [AL. 51 Overload 2] occurs if the maximum current is applied continuously for several
seconds due to machine collision, etc. Use the equipment on the left-hand side area of the continuous or
broken line in the graph.

When unbalanced torque is generated, such as in a vertical lift machine, it is recommended that the
unbalanced torque of the machine be kept at 70% or less of the motor's rated torque.

This servo amplifier has solid-state servo motor overload protection. (The servo motor overload current (full
load current) is set on the basis of 120% rated current of the servo amplifier.)

The following table shows combinations of each servo motor and graph of overload protection
characteristics.

Rotary servo motor —— Graph of overload
s protection
HG-KR HG-MR HG-SR HG-UR HG-RR HG-JR (at maximum torque characteristics
400%)
053 053 72 Characteristics a
13 13
23 23 51 53 53 Characteristics b
43 43 81 73
73 73 52 103
102
121 152 103 153 73 Characteristics ¢
201 202 153 203 103
152 203 353 153
202 203
301
352
421 352 353 503 353 Characteristics d
502 502 503 703 503
702
903 Characteristics e
11K1M
15K1M
22K1M
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10. CHARACTERISTICS

The following graphs show overload protection characteristics.

1000 — 1000 ;
\ =
—\ X
NEAN N .
AN Operating ~ Operating —
100 > 100 : :
) Al \ ) "\ \\
GE) N N\ ¥ g \ . - \ ¥
% 10 Servo-lock ~1: | 5 10 Servo-lock \,: -.
© X "\ g h I‘\\
[0} \ AN \
8_ OQ- \ \
1 S~ ] ~_
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 [%]
Characteristics a Characteristics b
1000 ¥ 1000 T
\ —\
T\ LN
‘\\ N\ ‘\\ N\
L Operating ™| T~ Operating —
100 B 100 = :
>, I\ “\ v, ‘\ ‘\\
[} A3 AN o) N AN
£ D 4 £ . » N
= Servo-lock ¥ = Servo-lock ., \
& 10 ! & 10 L \
‘é '|‘\ ‘é v N
[0} (9]
\ N\ hd
5} < s
1 [~ 1 e
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 [%] (Note 1, 3) Load ratio [%]
Characteristics ¢ Characteristics d
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10. CHARACTERISTICS

10000
1000 :
o . )
g . Operating
E 100 . \\‘
® =
5 <
o S <
8 | <
Servo-lock
10 =
AN
1
0 50 100 150 200 250 300

(Note 1) Load ratio [%]

Characteristics e

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo
motor stop status (servo-lock status) or in a 30 r/min or less low-speed operation status, the servo amplifier may malfunction
regardless of the electronic thermal protection.

2. The load ratio ranging from 300% to 350% applies to the HG-KR servo motor.
3. The operation time at the load ratio of 300% to 400% applies when the maximum torque of HG-JR servo motor is increased to
400% of rated torque.

Fig. 10.1 Electronic thermal protection characteristics
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10. CHARACTERISTICS

10.2 Power supply capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 10.1 indicates servo amplifiers' power supply capacities and losses generated under rated load.
For thermal design of an enclosed type cabinet, use the values in the table in consideration for the worst
operating conditions. The actual amount of generated heat will be intermediate between values at rated
torque and servo-off according to the duty used during operation. When the servo motor is run at less
than the rated speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

Table 10.1 Power supply capacity and generated loss per servo motor at rated output

(Note 2) Servo amplifier-generated heat [W]

(Note 1) At rated output ]
= Power supply [Generated heat Area required for
Servo amplifier Servo motor - in the cabinet . heat dissipation
capacity At rated output With servo-off 2
[KVA] when' cooled [m7]
outside the
cabinet] (Note 3)
HG-MR053 0.3 25 15 0.5
HG-MR13 0.3 25 15 05
MR-J4-10A(-RJ) HG-KR053 0.3 25 15 0.5
HG-KR13 0.3 25 15 0.5
HG-MR23 0.5 25 15 05
MR-J4-20ACRJ) HG-KR23 05 25 15 05
HG-MR43 0.9 35 15 0.7
MR-J4-40A(RJ) HG-KR43 0.9 35 15 0.7
HG-SR52 1.0 40 15 0.8
MR-J4-60A(-RJ) HG-SR51 1.0 40 15 0.8
HG-JR53 1.0 40 15 0.8
HG-MR73 13 50 15 1.0
HG-KR73 13 50 15 1.0
MR-J4-70A(RJ) HG-UR72 13 50 15 1.0
HG-JR73 13 50 15 1.0
HG-SR102 1.7 50 15 1.0
HG-SR81 15 50 15 1.0
MR-J4-100ACRY) - 15 TR734 13 50 15 1.0
HG-JR103 17 50 15 1.0
HG-SR152 25 90 20 18
HG-SR202 35 90 20 18
HG-SR121 2.1 90 20 18
HG-SR201 35 90 20 18
MR-J4-200A(-RJ)  [HG-RR103 1.7 50 15 1.0
HG-RR153 25 90 20 18
HG-UR152 25 90 20 18
HG-JR153 25 90 20 18
HG-JR203 35 90 20 18
HG-SR352 5.5 130 20 26
HG-SR301 48 120 20 2.4
MR-J4-350A(-RJ) | HG-RR203 35 90 20 18
HG-UR202 35 90 20 18
HG-JR353 5.5 160 20 2.7
HG-SR502 75 195 25 3.9
HG-SR421 6.3 160 25 32
HG-RR353 55 135 25 2.7
MR-J4-500A(-RJ) | HG-RR503 75 195 25 39
HG-UR352 55 195 25 3.9
HG-UR502 75 195 25 3.9
HG-JR503 75 195 25 3.9
HG-SR702 10 300 25 6.0
MR-J4-700ACRY) 35 TR703 10 300 25 6.0
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10. CHARACTERISTICS

(Note 2) Servo amplifier-generated heat [W]
(Note 1) At rated output )
" Power supply [Generated heat Area required for
Servo amplifier Servo motor - in the cabinet . heat dissipation
capacity At rated output With servo-off [m?]
[kVA] when cooled
outside the
cabinet] (Note 3)
MR-J4-11KB(-RJ) HG-JR903 13 435 130 45 8.7
HG-JR11K1M 16 530 160 45 11.0
MR-J4-15KB(-RJ) HG-JR15K1M 22 640 195 45 13.0
MR-J4-22KB(-RJ) HG-JR22K1M 33 850 260 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 are not used.

2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat generated by the
regenerative option, refer to section 11.2.

3. This value is applicable when the servo amplifier is cooled by using the heat sink outside mounting attachment.

(2) Heat dissipation area for an enclosed type cabinet

The enclosed type cabinet (hereafter called the cabinet) which will contain the servo amplifier should be
designed to ensure that its temperature rise is within +10 °C at the ambient temperature of 40 °C. (With
an approximately 5 °C safety margin, the system should operate within a maximum 55 °C limit.) The
necessary cabinet heat dissipation area can be calculated by equation 10.1.

A = K . AT .......................................................................................................................................... (1 01)
A :Heat dissipation area [m?]
P :Loss generated in the cabinet [W]

AT : Difference between internal and ambient temperatures [°C]
K : Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with equation 10.1, assume that P is the sum of all losses
generated in the cabinet. Refer to table 10.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the cabinet is directly installed on an insulated wall, that extra
amount must be added to the cabinet's surface area. The required heat dissipation area will vary with
the conditions in the cabinet. If convection in the cabinet is poor and heat builds up, effective heat
dissipation will not be possible. Therefore, arrangement of the equipment in the cabinet and the use of a
cooling fan should be considered. Table 10.1 lists the cabinet dissipation area for each servo amplifier
(guideline) when the servo amplifier is operated at the ambient temperature of 40 °C under rated load.

(Outside the cabinet) (Inside the cabinet)

Air flow

Fig. 10.2 Temperature distribution in an enclosed type cabinet

When air flows along the outer wall of the cabinet, effective heat exchange will be possible, because the
temperature slope inside and outside the cabinet will be steeper.

10- 5



10. CHARACTERISTICS

10.3 Dynamic brake characteristics

POINT

@®Do not use dynamic brake to stop in a normal operation as it is the function to
stop in emergency.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the dynamic brake is 1000 times while
the machine decelerates from the rated speed to a stop once in 10 minutes.

@Be sure to enable EM1 (Forced stop 1) after servo motor stops when using EM1
(Forced stop 1) frequently in other than emergency.

@ Servo motors for MR-J4 may have the different coasting distance from that of
the previous model.

@ The electronic dynamic brake operates in the initial state for the HG series servo
motors of 600 W or smaller capacity. The time constant "1" for the electronic
dynamic brake will be shorter than that of normal dynamic brake. Therefore,
coasting distance will be longer than that of normal dynamic brake. For how to
set the electronic dynamic brake, refer to [Pr. PFO6] and [Pr. PF12].

10.3.1 Dynamic brake operation

(1) Calculation of coasting distance
Fig. 10.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use equation 10.2 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant 1 varies with the servo motor and machine operation speeds. (Refer to (2)(a), (b) of
this section.)
A working part generally has a friction force. Therefore, actual coasting distance will be shorter than a

maximum coasting distance calculated with the following equation.

ON
EM1 (Forced stop 1)

OFF

Dynamic brake
time constant t

“ 7

Machine speed

t, Time

Linax = g(o) . {te +7 [1 + :JJ::J} ............................................................................................................... (10.2)
I—max: Maximum Coasting diStance ......................................................................................................... [mm]
Vo: Maching's fast feed SP@@Q -+« s s [mm/min]
Jy: Moment oOf inertia Of the SErVO MOLOT -+ -+ ssssserssris s [x 10* kg-mz]
J.: Load moment of inertia converted into equivalent value on servo motor shaft-«««««-------: [x 10* kgem?]
T DynamiC brake t|me Constant ................................................................................................................ [S]
te: De|ay tlme Of ContrOI SeCtion ................................................................................................................ [S]

For 7 kW or lower servo, there is internal relay delay time of about 10 ms. For 11 kW to 22 kW servo,
there is delay caused by magnetic contactor built into the external dynamic brake (about 50 ms) and
delay caused by the external relay.
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10. CHARACTERISTICS

(2) Dynamic brake time constant

The following shows necessary dynamic brake time constant 1 for equation 10.2.

50

= N W b
o o O o

Dynamic brake time
constant T [ms]

o

73 43

23
05

*—13

o

1000 2000 3000 4000 5000 6000

Speed [r/min]

HG-MR series

-
o
o

Dynamic brake time
constant 1 [ms]

421

0 250 500 750

1000 1250 1500
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g 70
= 'g 60
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E = 50
g § 40
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€8 20
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10
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OO 500 1000 1500 2000 2500 3000
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- A A A a
N B OO0 O NI O®

353

103

503
153

203

o
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1000 1500 2000 2500 3000
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260
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Dynamic brake time

N
N
o

50

w b
o o

73 43

N
o

23

*_053

13

1000 2000 3000 4000 5000 6000
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=
o

o
o
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¥
= * 702
0 500 1000 1500 2000 2500 3000
Speed [r/min]
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N

a  a
N OO © b
OO O © O O

: ‘ __203 153
0 1000 2000 3000 4000 5000 6000
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100
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10. CHARACTERISTICS

10.3.2 Permissible load to motor inertia when the dynamic brake is used

Use the dynamic brake under the load to motor inertia ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If the load to motor inertia ratio exceeds the
indicated value, contact your local sales office.

The values of the permissible load to motor inertia ratio in the table are the values at the maximum rotation
speed of the servo motor.

Servo motor Permissiblg load tq motor inertia Servo motor Permissiblg load tg motor inertia
ratio [multiplier] ratio [multiplier]

HG-KR053 HG-UR72 30
HG-KR13 HG-UR152
HG-KR23 30 HG-UR202 16
HG-KR43 HG-UR352
HG-KR73 HG-UR502 15
HG-MR053 35 HG-RR103 30
HG-MR13 HG-RR153
HG-MR23 32 HG-RR203 16
HG-MR43 HG-RR353 15
HG-MR73 HG-RR503
HG-SR51 HG-JR53
HG-SR81 30 HG-JR73 30
HG-SR121 HG-JR103
HG-SR201 HG-JR203
HG-SR301 16 HG-JR353 16 (Note 2)
HG-SR421 15 HG-JR503 15 (Note 2)
HG-SR52 30 HG-JR703 11 (Note 2)
HG-SR102 HG-JR903 18 (Note 2)
HG-SR152 21 HG-JR11K1M 10 (Note 2)
HG-SR202 HG-JR15K1M
HG-SR352 13 (Note 1) HG-JR25K1M 20 (Note 2)
HG-SR502
HG-SR702 5 (Note 1)

Note 1. The permissible load to motor inertia ratio is 15 at the rated rotation speed.
2. The permissible load to motor inertia ratio is 30 at the rated rotation speed.
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10. CHARACTERISTICS

10.4 Cable bending life

The bending life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x108 a

5x 107

1x107
— 5x 108 a: Long bending life encoder cable
(0] . .
= Long bending life motor power cable
% Long bending life electromagnetic brake cable
(0]
£ 1x 108
o 5x10°
'-g b: Standard encoder cable
g Standard motor power cable
5 5 Standard electromagnetic brake cable
C 1x10 SSCNET Ill cable using inside panel standard cord
£ 5x10°
=}
z

1x104 ~ b

3 11
5x10 =
//
1x10° ]

4 7 10 20 40 70 100 200
Bend radius [mm]

10.5 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference data) that will flow when 240 V AC is applied at
the power supply capacity of 2500 kVA and the wiring length of 1 m. When you use a 1-phase 200 V AC
power supply with MR-J4-10A(-RJ) to MR-J4-70A(-RJ), the inrush currents of the main circuit power supply
are the same.

Inrush currents (Ag.p)

Servo amplifier Main circuit power supply Control circuit power supply
(L1, L2 and L3) (L11 and L21)
MR-J4-10A(-RJ),
MR-J4-20A(-RJ), 30A
MR-J4-40A(-RJ), (attenuated to approx. 3 A in 20 ms)
MR-J4-60A(-RJ) 20Ato 30 A
MR-J4-70A(-RJ), 34A (attenuated to approx. 1 A in 20 ms)
MR-J4-100A(-RJ) (attenuated to approx. 7 A in 20 ms)
MR-J4-200A(-RJ), 113 A
MR-J4-350A(-RJ) (attenuated to approx. 12 A in 20 ms)
2A
MR-J4-500A(-RJ) (attenuated to approx. 20 A in 20 ms) 34A
85 A (attenuated to approx. 2 A in 20 ms)
MR-J4-700A(-RJ) (attenuated to approx. 20 A in 30 ms)
226 A
MR-J4-11KA(-RJ) (attenuated to approx. 30 A in 30 ms)
226 A 42 A
MR-J4-15KA(-RJ) (attenuated to approx. 50 A in 30 ms) (attenuated to approx. 2 A in 30 ms)
226 A

MR-J4-22KA(-RJ) (attenuated to approx. 70 A in 30 ms)

Since large inrush currents flow in the power supplies, always use molded-case circuit breakers and
magnetic contactors. (Refer to section 11.10.)

When circuit protectors are used, it is recommended that the inertia delay type, which is not tripped by an
inrush current, be used.
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MEMO
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11. OPTIONS AND AUXILIARY EQUIPMENT

11. OPTIONS AND AUXILIARY EQUIPMENT

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

@ Use the specified auxiliary equipment and options to prevent a malfunction or a
fire.

/N\CAUTION

POINT
@®We recommend using HIV wires to wire the servo amplifiers, options, and
peripheral equipment. Therefore, the recommended wire sizes may differ from
those used for the previous servo amplifiers.

11.1 Cable/connector sets

POINT

@The IP rating indicated for cables and connectors is their protection against
ingress of dust and raindrops when they are connected to a servo amplifier or
servo motor. If the IP rating of the cable, connector, servo amplifier and servo
motor vary, the overall IP rating depends on the lowest IP rating of all
components.

Purchase the cable and connector options indicated in this section.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.1 Combinations of cable/connector sets

For MR-J4-_A servo amplifier

! |
: Operation | [I I 3)
| panel :
! |

,,,,,,,,,, 2) Personal computer
T : —--- @ Servo amplifier 5) ]
! |
| |
| ! ce'i 6)
! CN6 ]
! D* Safety logic unit
: ‘ CN3 MR-J3-D05
; 3 ! 7 CN9
| | CN8 -]
| E =, CNP2 D«W{cmo
=2 CN1 ]
| = H !
B
CN2
)
CN4[]
_Ar
Refer to "Servo Motor Instruction Manual (Vol. 3)" for options for servo
motor power supply, electromagnetic brake, and encoder.

To 24 V DC power supply «- - - - - - - - -~
for electromagnetic brake

F Servo motor
[

Power supply Brake Encoder
connector connector connector

Refer to "Liner Encoder Instruction Manual" about options for
liner encoder. Linear servo motor

ToCN2 I—— ﬁ

Linear encoder

Power supply
connector

To CN2 « @:E]]

(The connection method changes
depending on incremental system
and absolute position detection system.) connector

Direct drive motor

Refer to "Direct Drive Motor Instruction Manual" about options
for direct drive motor power and encoder.
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11. OPTIONS AND AUXILIARY EQUIPMENT

For MR-J4-_A-RJ servo amplifier

! |
: Operation | |] I 3)
! panel :
! |

2)
”””””” ---= Servo amplifier 5)

Personal computer

1) (Packed with the
,,,,,,,,,, servo amplifier) Cﬂi 6)
oG J—E
] Safety logic unit
| | CN3 MR-J3-D05
| |
| | L] ) CNO
CN8 N
REIERLL e |(Note 2) o §{CN10
REER CN1 S0
| = Hoy
. [= 1 |CNP3
| g | } >
*JCN2
I [ JCN2L
CN4[]

motor power supply, electromagnetic brake, and encoder.

Refer to "Servo Motor Instruction Manual (Vol. 3)" for options for servo

To 24 V DC power supply «- - - - - - - - — -
for electromagnetic brake

F Servo motor
[

Power supply Brake Encoder
connector connector connector

Refer to "Liner Encoder Instruction Manual" about options for
liner encoder. Linear servo motor

Linear encoder

Power supply
connector

To CN2 « @:[g]

(The connection method changes
depending on incremental system
and absolute position detection system.) connector

Direct drive motor

Refer to "Direct Drive Motor Instruction Manual" about options
for direct drive motor power and encoder.

Note 1. Connectors for 3.5 kW or less. For 5 kW or more, it is a terminal block.
2. When not using the STO function, attach a short-circuit connector (8)) supplied with a servo amplifier.
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Name Model Description Application
1) | Servo amplifier =N = Supplied
power connector = H EE with servo
set = amplifiers
of 1 kW or
less.
CNP1 Connector: CNP2 Connector: CNP3 Connector:
06JFAT-SAXGDK-H7.5 O05JFAT-SAXGDK-H5.0 03JFAT-SAXGDK-H7.5
(JST) (JST) (JST)
Applicable wire size: 0.8 mm? to 2.1 mm?
(AWG 18 to 14) j E
Insulator OD: to 3.9 mm Open tool
J-FAT-OT
(JST)
= 5 Supplied
= i EE witEpservo
= H amplifiers
of 2 kW
and 3.5
CNP1 Connector: CNP2 Connector: CNP3 Connector: KW.
06JFAT-SAXGFK-XL 05JFAT-SAXGDK-H5.0 03JFAT-SAXGFK-XL
(JST) (JST) (JST)
CNP3 CNP2
Applicable wire size: Applicable wire size: [ﬁ
1.25 mm*to 5.5 mm?> 0.8 mm®to 2.1 mm?
(AWG 16 to 10) (AWG 18 to 14) Open tool
Insulator OD: to 4.7 mm Insulator OD: to 3.9 mm J-FAT-OT-EXL
(JST)
2) [ Junction terminal | MR-J2M- Junction terminal block connector CN1 connector For
block cable CN1TBL_M Connector: D7950-B500FL Connector: 10150-6000EL junction
Cable length: (3M) Shell kit: 10350-3210-000 terminal
0.5m,1m (3M or equivalent) block
(Refer to section connection
11.6.) H:: [:ﬂ
3) | CN1 connector MR-J3CN1 Connector: 10150-3000PE
set Shell kit: 10350-52F0-008 |::[:|
(3M or equivalent)
4) [ Junction terminal [ MR-TB50 Refer to section 11.6.
block
5) | USB cable MR-J3USBCBL3M | CN5 connector Personal computer connector For
Cable length: 3 m | mini-B connector (5 pins) A connector connection
with PC-AT
N (0 compatible
personal
computer
6) | Monitor cable MR-J3CN6CBL1M 3 (Red) CN®6 connector
Cable length: 1 m [DEi 2 (White) Housing: 51004-0300
~ 4 (Black) Terminal: 50011-8100
(Molex)
7) | STO cable MR-D05UDL3M-B Connector set: 2069250-1 Connection
(TE Connectivity) cable for
the CN8
Se— [ [T connector
8) | Short-circuit Supplied
connector i) with servo
amplifier
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.2 MR-DO5UDL3M-B STO cable

This cable is for connecting an external device to the CN8 connector.

Cable model Cable length Application
MR-DO5UDL3M-B 3m Connection cable for the CN8 connector

(1) Configuration diagram

Servo amplifier

MR-DO5UDL3M-B B

Ooo

CN8

0

-]
1

D
[}
(2) Internal wiring diagram
) CN8 connector
) i bk ot 2 2 Tal6[s]
Yell ith black C 2 14
ellow (w!t black dots) - 3 STOCOM
Yellow (withred dots) | ' '
Gray (with black dots) b 4 STO1
- 5 STO2 Viewed from the connection part
Gray (with red dots) | Lo 6 TOFBA
White (with black dots) Lo 7 TOFB2
hie i reddor) | s | orcom
p— Plate | Shield

Note. Do not use the two core wires with orange sheath (with red or black dots).
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.2 Regenerative options

@ Do not use servo amplifiers with regenerative options other than the combinations

ACAUTl ON specified below.

Otherwise, it may cause a fire.

11.2.1 Combination and regenerative power

The power values in the table are resistor-generated powers and not rated powers.

Regenerative Power [W]

Note 1. Always install a cooling fan.
2. Values in parentheses assume the installation of a cooling fan.

11-6

Servo i
" Buitn | \IR-RB032 | MR-RB12 | MR-RB30 [MR-RB3N| MR-RB31 | MR-RB32 | (Note D) | (Note 1) 4 (Note 1)
amplifier | regenerative 140 ] 140 Q] (13 Q] 00] 6.7 Q] 140 Q] MR-RB50 | MR-RB5N | MR-RB51
resistor ' [13 Q] [9Q] [6.7 Q]
MR-J4-10A
(RJ) 30
MR-J4-20A
(RJ) 10 30 100
MR-J4-40A
(RJ) 10 30 100
MR-J4-60A
(RJ) 10 30 100
MR-J4-70A
(-RJ) 20 30 100 300
MR-J4-100A
(-RJ) 20 30 100 300
MR-J4-200A
(RJ) 100 300 500
MR-J4-350A
(-RJ) 100 300 500
MR-J4-500A
(-RJ) 130 300 500
MR-J4-700A
(-RJ) 170 300 500
Servo (Note 2) Regenerative power [W]
amplifier External regenerative [ MR-RB5R | MR-RBOF | MR-RBOT
resistor (accessory) [3.2Q] [3Q] [2.5 Q]
MR-J4-11KA
(RJ) 500 (800) 500 (800)
MR-J4-15KA
(RJ) 850 (1300) 850 (1300)
ZF?\];“'ZZKA 850 (1300) 850 (1300)




11. OPTIONS AND AUXILIARY EQUIPMENT

11.2.2 Selection of regenerative option

(1) Rotary servo motor and direct drive motor

Use the following method when regeneration occurs continuously in vertical motion applications or when

it is desired to make an in-depth selection of the regenerative option.

(a) Regenerative energy calculation

3 tf (1 cycle)
a
(2]
S
°
IS
3 2
- =3 o)
o (2]
Friction 8
torque E +)
S % (Power running)
Tr 5 g 2) 4) 8)
3
T 2
an %/
C
[
((_9) (Regeneratlve
Formulas for calculating torque and energy in operation
Regenerative .
power Torque applied to servo motor [Nem] Energy E [J]
Jun+Jdw) eV 0.1047
D T 9850107 T 0T (BT VT b
2) T2=Ty+Te E2=0.1047 VTt
een+tdw) eV 1 0.1047
3 T2 770850100t T VT BT Y Tt b
4),8) To, Te=Ty E., Es = 0 (No regeneration)
@un+dw v 1 0.1047
= . ST+ T Es = eV e Tseto
5) 5 9.55« 10° tpsaz u F 5 2 5 ® Tpsd2
6) To=-Tu+Tr Ee=0.1047 « V + To * t3
T_-(JL'I’]+J|\/|)'V 1 To+T E_0.1047 VTt
7) 7= 9.55 - 10° tosg2 -1y F 7= 2 7 ® lpsd2

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative

energies.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo amplifier in the
regenerative mode.

Servo amplifier .Ir?verse Capgcitor Servo amplifier llr?verse Capgcitor
efficiency [%] | charging [J] efficiency [%] | charging [J]
MR-J4-10A(-RJ) 55 9 MR-J4-350A(-RJ) 85 40
MR-J4-20A(-RJ) 75 9 MR-J4-500A(-RJ) 90 45
MR-J4-40A(-RJ) 85 11 MR-J4-700A(-RJ) 90 70
MR-J4-60A(-RJ) 85 11 MR-J4-11KA(-RJ) 90 120
MR-J4-70A(-RJ) 85 18 MR-J4-15KA(-RJ) 90 170
MR-J4-100A(-RJ) 85 18 MR-J4-22KA(-RJ) 90 250
MR-J4-200A(-RJ) 85 36

Inverse efficiency (n): Efficiency including some efficiencies of the servo motor and servo amplifier
when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and generated torque, allow for about 10%.

Capacitor charging (Ec): Energy charged into the electrolytic capacitor in the servo amplifier

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies
by the inverse efficiency to calculate the energy consumed by the regenerative option.

ER[J]=n°*Es-Ec

Calculate the power consumption of the regenerative option on the basis of single-cycle operation
period tf [s] to select the necessary regenerative option.

PR[W] = ERAf
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Linear servo motor

(a) Thrust and energy calculation
Liner servo motor

secondary-side (magnet)
\V q

Lot ¢
]

M2

Liner servo motor
primary-side (coil)

Liner servo motor

Feed speed
A
2
i 2
R P_ositiye 3)
direction 4)

tpsa1 t1 tpsd1 o

5) direction 7)

Negative

6)

tpsaz 3 tpst ta

The following shows equations of the linear servo motor thrust and energy at the driving pattern

above.
Section Thrust F of linear servo motor [N] Energy E [J]
1) F1= (M4 + Mp) » Vitpsar + Fi E1=V/2Fy ¢ tpear
2) F,=F, Ex=VeFyet
3) Fs=-(My + Mp) * Vitpsar + Fy E3=V/2 *F3 ¢ theqn
4), 8) Fa, Fg=0 E4, Es= 0 (No regeneration)
5) Fs = (M4 + Mp) * Vitpsaz + Fi Es=V/2 *Fs ¢ty
6) Fe = F¢ Ec=VeFgets
7) F7=-(My + Mp) » Vitpsar + Fy E; =V/2 *F7 ¢ tosa2

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative

energies.

(b) Losses of servo motor and servo amplifier in regenerative mode
For inverse efficiency and capacitor charging energy, refer to (1) (b) of this section.

(c) Regenerative energy calculation

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies

by the inverse efficiency to calculate the energy consumed by the regenerative resistor.

ER[J]=n-*Es-Ec

From the total of ER's whose subtraction results are positive and one-cycle period, the power
consumption PR [W] of the regenerative option can be calculated with the following equation.

PR [W] = total of positive ER's/one-cycle operation period (tf)

Select a regenerative option from the PR value. Regenerative option is not required when the energy

consumption is equal to or less than the built-in regenerative energy.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.2.3 Parameter setting

Set [Pr. PA02] according to the option to be used.
[Pr. PAO2]

ojo] | |
L

Regenerative option selection
00: Regenerative option is not used.
+ For servo amplifier of 100 W, regenerative resistor is not used.
- For servo amplifier of 0.2 kW to 7 kW, built-in regenerative resistor is used.
- Supplied regenerative resistors or regenerative option is used with the servo
amplifier of 11 kW to 22 kW.
01: FR-BU2/FR-RC/FR-CV
02: MR-RB032
03: MR-RB12
04: MR-RB32
05: MR-RB30
06: MR-RB50 (Cooling fan is required)
08: MR-RB31
09: MR-RB51 (Cooling fan is required)
0B: MR-RB3N
0C: MR-RB5N (Cooling fan is required)
FA: Indicates a servo amplifier of 11 kW to 22 kW that does not use a regenerative
resistor as standard accessory.

11.2.4 Connection of regenerative option

POINT

@®When the MR-RB50, MR-RB51, or MR-RB5N is used, a cooling fan is required
to cool it. The cooling fan should be prepared by the customer.
@For the sizes of wires used for wiring, refer to section 11.9.

The regenerative option generates heat of 100 °C higher than the ambient temperature. Fully consider heat
dissipation, installation position, used wires, etc. to place the option. For wiring, use flame-resistant wires or
make the wires flame-resistant and keep them away from the regenerative option. Always use twisted cables
of max. 5 m length for connection with the servo amplifier.
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11. OPTIONS AND AUXILIARY EQUIPMENT

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

Always remove the wiring from across P+ to D and fit the regenerative option across P+ to C. G3 and
G4 are thermal sensor's terminals. Between G3 and G4 is opened when the regenerative option

overheats abnormally.

Always remove the lead from across P+ to D.

Servo amplifier Regenerative option

P+ P

g lc [
co1 c
D XJ LG8

(Note 3)
-] G4
|
5 morless gé(Note 1.2)
Cooling fan

Note 1. When using the MR-RB50, MR-RB5N, or MR-RB51, forcibly cool it with a cooling

Load ratio [%)]

100

60

fan (92 mm x 92 mm, minimum air flow: 1.0 m%).

. When the ambient temperature is more than 55 °C and the regenerative load ratio
is more than 60% in MR-RB30, MR-RB-31, MR-RB32 and MR-RB3N, forcefully
cool the air with a cooling fan (1.0 m%min or more, 92 mm x 92 mm). A cooling
fan is not required if the ambient temperature is 35 °C or less. (A cooling fan is
required for the shaded area in the following graph.)

A cooling fan is required.

A cooling fan is
not required.

Ambient temperature [°C]

. Make up a sequence which will switch off the magnetic contactor when abnormal

heating occurs.

G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) MR-J4-700A(-RJ)
Always remove the wiring (across P+ to C) of the servo amplifier built-in regenerative resistor and fit the
regenerative option across P+ to C. G3 and G4 are thermal sensor's terminals. Between G3 and G4 is
opened when the regenerative option overheats abnormally.

Always remove the wiring (across P+ to C) of the
servo amplifier built-in regenerative resistor.

Servo amplifier Regenerative option
P
T lc (]
C
Co—~ -
’-:FJ o
(Note2)
-] LG4
5 |
m or less ;fof (Note)
Cooling fan

Note 1. When using the MR-RB51, forcibly cool it with a cooling fan (92 mm x 92 mm,
minimum air flow: 1.0 m?).

2. Make up a sequence which will switch off the magnetic contactor when abnormal
heating occurs.
G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA

When using the regenerative option, remove the servo amplifier's built-in regenerative resistor wires

(across P+ to C), fit them back to back, and secure them to the frame with the accessory screw as
shown below.

[ B Accessory screw

| I

9

_——————
fE——

[ ®

Built-in regenerative resistor
lead terminal fixing screw
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11. OPTIONS AND AUXILIARY EQUIPMENT

(3) MR-J4-11KA(-RJ)/MR-J4-15KA(-RJ)/MR-J4-22KA(-RJ) (when using the supplied regenerative resistor)
When using the regenerative resistors supplied to the servo amplifier, the specified number of resistors
(4 or 5 resistors) must be connected in series. If they are connected in parallel or in less than the
specified number, the servo amplifier may become faulty and/or the regenerative resistors burn.
Install the resistors at intervals of about 70 mm. Cooling the resistors with two cooling fans (1.0 m*min
or more, 92 mm x 92 mm) improves the regeneration capability. In this case, set" _F A" in [Pr. PA02].
5 m or shorter

*Servo amplifier

rd P+

(Note)
Series connection

144
[ =)
Cooling fan

Note. The number of resistors connected in series depends on the resistor type. The
thermal sensor is not mounted on the attached regenerative resistor. An abnormal
heating of resistor may be generated at a regenerative circuit failure. Install a thermal
sensor near the resistor and establish a protective circuit to shut off the main circuit
power supply when abnormal heating occurs. The detection level of the thermal
sensor varies according to the settings of the resistor. Set the thermal sensor in the
most appropriate position on your design basis, or use the thermal sensor built-in
regenerative option. (MR-RB5R or 9F)

Regenerative power [W] Resultant Number of
Servo amplifier Regenerative resistor resistance .
Normal Cooling Q] resistors
MR-J4-11KA(-RJ) GRZG400-0.8Q 500 800 3.2 4
MR-J4-15KA(-RJ) GRZG400-0.6Q 850 1300 3 5
MR-J4-22KA(-RJ) GRZG400-0.5Q 25

(4) MR-J4-11KA-PX to MR-J4-22KA-PX, and MR-J4-11KA-RZ to MR-J4-22KA-RZ (when using the
regenerative option)
The MR-J4-11KA-PX to MR-J4-22KA-PX and MR-J4-11KA-RZ to MR-J4-22KA-RZ servo amplifiers are
not supplied with regenerative resistors. When using any of these servo amplifiers, always use the MR-
RBS5R, 9F, or 9T regenerative option.
Cooling the regenerative option with cooling fans improves regenerative capability. G3 and G4 are
thermal sensor's terminals. Between G3 and G4 is opened when the regenerative option overheats
abnormally.

5 m or shorter
Servo amplifier [* ’

Regenerative option

E—I
N

(Note)

I

Configure up a circuit which shuts off main circuit
power when thermal protector operates.

3
c |
=
o]

Note. G3-G4 contact specifications
Maximum voltage: 120 V AC/DC
Maximum current: 0.5 A/4.8 V DC
Maximum capacity: 2.4 VA
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11. OPTIONS AND AUXILIARY EQUIPMENT

Regenerative power
Regenerative | Resistance W]

option [l Without  [With cooling
cooling fans fans

Servo amplifier

MR-J4-11KA-PX

MRAT1KARZ MR-RB5R 3.2 500 800
MR-J4-15KA-PX

MRJA-15KA.RZ MR-RBYF 3 850 1300
MR-J4-22KA-PX MR-RB9T 25 850 1300

MR-J4-22KA-RZ

When using cooling fans, install them using the mounting holes provided in the bottom of the
regenerative option.
MR-RB5R/MR-RB9F/MR-RBIT

Cooling fan x 2
(1.0 m3/min or more,
92 mm x 92 mm)

Mounting screw 4-M3 ﬂ
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.2.5 Dimensions

(1) MR-RB12
[Unit: mm]
TE1 terminal block
d uyudguuuuduuuy
i~ G3
6 mounting hole Lol o o T\l
40 /"o G4
36/ | % P
15 / g c
cap— oN i)
| feec] ! Applicable wire size: 0.2 mm? to 2.5 mm® (AWG 14 to 12)
! | ! Tightening torque: 0.5 to 0.6 [Nem]
| | |
| [ |
| i | - Mounting screw
| |
! ! g § § 5 i Screw size: M5
TE1 \@ i i Tightening torque: 3.24 [Nem]
a3 | |
@EA ! I Mass: 1.1 [kg]
CHy :
| I |
LA P o < @ oC)
8 2]
Approx. 20 149 te—
169
(2) MR-RB30/MR-RB31/MR-RB32/MR-RB3N
[Unit: mm]
Terminal block
Cooling fan mounting
0 screw (2-M4 screw) P
[ce]
j\ui 1 —D (:7;)7" [em— e— C
E COCoHOTC > Ci % g GS
0 T oD oo o e
N i : " L‘C% g 0 [ e e e G4
~ 3 = o - = % (el Y Y > a— Y a—)
] o [ ¥ N c— Y > cn— ¥ c—)
'—E Sil= S aSCS he—s — Terminal screw size: M4
3 ,.Ul 1015 825 Tightening torque: 1.2 [Nem]
10 90 17 318 .
100 335 - Mounting screw
= o Screw size: M5
% Air |%take Tightening torque: 5.4 [Nem]
=% Eormnimmns
Q. H
£ _— E 5 Mass: 2.9 [kg]
2 HOGUUUUUUUUDDUUUOOUGU
pogoooooogoboo000000
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11. OPTIONS AND AUXILIARY EQUIPMENT

(3) MR-RB50/MR-RB51/MR-RB5N

[Unit: mm]
Terminal block
Cooling fan mounting

screw (2-M3 screw) P
On opposite side
49 . 825 < [y ¢
o slotted hole G3
O DO OO o d b o G4
OO OO o g o
oo o oo o P o/lo
o OO o o o O g (e
O PO oo & G v o Terminal screw size: M4
OO OO o d f o . .
oo ool od QS o Tightening torque: 1.2 [Nem]
oo o oo o c = o o
= O O O o O .
oOpoooood oo * Mounting screw
«Q OP 222229 o © o Screw size: M5
(9] ool oo 0 o o . i
@ od oo oo o d ™ o o Tightening torque: 5.4 [Nem]
OoOPp o oo odg o o
) oreTSTO O d o o
coococooood © o o Mass: 5.6 [kg]
) OO OO oo Ood © oo
12} cCooo o o oOd A o o
AR oo oo o od o o
oo o o od o o &
OO oo oo odg o O ml
y T OO OO o o oOodgq JH\; o O I
23] 0 ,UJ
200 17 S 12 108 Approx. 30
217 120 8
(4) MR-RB032
[Unit: mm]

TE1 terminal block

Tightening torque: 0.5 to 0.6 [N*m]

30 ®6 mounting hole UUUUUU G3
© o
15 ) 3 x G4
a o
£ 2 -
] < C
»‘u::@
|
i + Applicable wire size: 0.2 mm? to 2.5 mm?
‘ (AWG 24 to 12)
| +
|
|
|

- Mounting screw
Screw size: M5

Tightening torque: 3.24 [Nem
TE1 9 g torq [Nem]

Mass: 0.5 [kg]

156
168
144
e
‘f

i

Approx. 20 99
119
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11. OPTIONS AND AUXILIARY EQUIPMENT

(5) MR-RB5R/MR-RB9F/MR-RBOT

[Unit: mm] )
+ Terminal block
2-¢910 mounting hole o
- ‘ - ” lea|as|c|P|
i W\ i HHHHHHHHHHHHHHHH Tfarmina.il screw si'ze: M5.
‘ UUHUUUUHHHHUUUUU Tlghtenlng torque: 2.0 [N m]
! 000000000000000D .
‘ olal | t000000000000000N * Mounting screw
R : J2I3 S| 0000000000000000 Screw size: M8
0oa0o0o0a0o0I00n Tightening torque: 13.2 [Nem]
‘ 00000000000000OD
! 0000000000000000 Regenerative Mass
0000000000000000 option tkal
A %% 4| 0000000000000000 MR-RB5R 10
L 3 of |y H MR-RBOF 11
j‘ﬁho [y M N Cooling fan intake {Y ‘ 23 MR-RBQT
15 230 ~1 15 197 15
260 215
15 230 15
=0 = | Screw for mounting cooling fan
%Eg‘gzg 4-M3 screw
OO0 s
L ®
82.5 ||.82.5 E
g
(6) GRZG400-0.8Q/GRZG400-0.6Q/GRZG400-0.5Q (standard accessories)
[Unit: mm] Regenerative Variable dimensions Mounting Tigt;htening Mass
« resistor A C K screw size KQ;T [kal
Approx. §C 5 GRZG400-0.8Q | 10 | 55 | 39
10 Approx. A M% ;:t GRZG400-0.6Q 16 8.2 46 M8 13.2 0.8
GRZG400-0.5Q '

2N

Approx. 330

385

411

1.6

[]ﬁf
?
ST
40

40

Approx. @47
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.3 FR-BUZ2 Brake unit

POINT

@®\When a brake unit and a resistor unit are installed horizontally or diagonally, the
heat dissipation effect diminishes. Install them on a flat surface vertically.

@ Temperature of the resistor unit case rises to higher than +100 °C. Keep cables
and flammable materials away from the case.

@ Ambient temperature condition of the brake unit is between -10 °C to 50 °C.
Note that the condition is different from the ambient temperature condition of the
servo amplifier (between 0 °C and 55 °C).

@ Configure the circuit to shut down the power-supply with the alarm output of the
brake unit and the resistor unit under abnormal condition.

@Use the brake unit with a combination indicated in section 11.3.1.

@For executing a continuous regenerative operation, use FR-RC power
regenerative converter or FR-CV power regenerative common converter.

@Brake unit and regenerative options (Regenerative resistor) cannot be used
simultaneously.

Connect the brake unit to the bus of the servo amplifier. As compared to the MR-RB regenerative option, the
brake unit can return larger power. Use the brake unit when the regenerative option cannot provide sufficient

regenerative capability.

When using the brake unit, set [Pr. PA02] of the servo amplifierto"__ 0 1".
When using the brake unit, always refer to the FR-BU2-(H) Brake Unit Instruction Manual.

11.3.1 Selection

Use a combination of servo amplifier, brake unit and resistor unit listed below.

Number of Pern-ussmle Resultant Applicable servo
. . . continuous . o
Brake unit Resistor unit conngcted power resistance amplifier
units kW] [Q] (Note 2)
200V | FR-BU2-15K FR-BR-15K 1 0.99 8 MR-J4-500A(-RJ)
class (Note 1)
2 (parallel) 1.98 4 MR-J4-500A(-RJ)
MR-J4-700A(-RJ)
MR-J4-11KA(-RJ)
MR-J4-15KA(-RJ)
FR-BU2-30K FR-BR-30K 1 1.99 4 MR-J4-500A(-RJ)
MR-J4-700A(-RJ)
MR-J4-11KA(-RJ)
MR-J4-15KA(-RJ)
FR-BU2-55K FR-BR-55K 1 3.91 2 MR-J4-11KA(-RJ)
MR-J4-15KA(-RJ)
MR-J4-22KA(-RJ)
MT-BR5-55K 1 5.5 2 MR-J4-22KA(-RJ)

Note 1. Only when using servo motor HG-RR353/HG-UR352

2. When the brake unit is selected by using the capacity selection software, a brake unit other than the combinations
listed may be shown. Refer to the combinations displayed on the capacity selection software for detailed

combinations.

11- 18




11. OPTIONS AND AUXILIARY EQUIPMENT

11.3.2 Brake unit parameter setting

Whether a parameter can be changed or not is listed below.

Parameter Change
possible/ Remarks
No. Name impossible
0 Brake mode switchover Impossible | Do not change the parameter
1 Monitor display data selection Possible Refer to the FR-BU2-(H) Brake Unit
Instruction Manual.

2 Input terminal function selection 1 Impossible | Do not change the parameter

3 Input terminal function selection 2

77 Parameter write selection

78 Cumulative energization time

carrying-over times

CLr | Parameter clear

ECL | Alarm history clear

C1 For manufacturer setting
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.3.3 Connection example

POINT

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

@ Connecting PR terminal of the brake unit to P+ terminal of the servo amplifier
results in brake unit malfunction. Always connect the PR terminal of the brake
unit to the PR terminal of the resistor unit.

(1) Combination with FR-BR resistor unit
(a) When connecting a brake unit to a servo amplifier

Note 1.

(o]

10.

1.
12.

ALM
RA1 OFF ON
P~
3 ‘11,\ L - M
S MC
Emergency stop switch
Servo amplifier
MG CN1 24V DC (Note 12)
SDNOte 1) —X _— ‘ L1 46 |pocom II
OWBII' — L2
supply L3 47 |pocom
L11 48 | ALM [ D
— L21
(Note 11) FR-BR
P (Note 5) TH1
(Note 10)
Main circuit CN1 P3 PR
power supply Evz | 42 iy Z]ij (Note 3) FR-BU2
SON| 15 PR
P+ P/+
| X Note 4
II picom | 20 (Note 7) \l N/- ( )
24V DC (Note 12) ocom| 21 N- I
C oX% I':”UE(Note 8) (Note 6)
|—|:'i (Note 2) SD
99 ®

For power supply specifications, refer to section 1.3.

. For the servo amplifier of 7 kW, always disconnect the lead wire of built-in regenerative resistor, which is connected to the P+

and C terminals. For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to the P+ and C
terminals.

. Always connect between P3 and P4 terminals. (factory-wired) Use either the power factor improving DC reactor or the power

factor improving AC reactor. When using the power factor improving DC reactor, refer to section 11.11.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

. Contact rating: 1b contact, 110 V AC_5 A/220 V AC_3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230 V AC_0.3 A/30 VDC_0.3 A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

. Do not connect more than one cable to each P+ to N- terminals of the servo amplifier.
. Always connect BUE and SD terminals. (factory-wired)
. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop

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

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

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

11- 20



11. OPTIONS AND AUXILIARY EQUIPMENT

(b) When connecting two brake units to a servo amplifier

POINT

@ To use brake units with a parallel connection, use two sets of FR-BU2 brake
unit. Combination with other brake unit results in alarm occurrence or
malfunction.

@Always connect the terminals for master/slave (MSG to MSG, SD to SD)
between the two brake units.

@ Do not connect the converter unit and brake units as below. Connect the cables
with a terminal block to distribute as indicated in this section.

Servo amplifier Brake unit Servo amplifier Brake unit

P+

Brake unit

Connecting two cables to P+ and N- Passing wiring
terminals
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11. OPTIONS AND AUXILIARY EQUIPMENT

BUE
Note 8) (Note 6
SD ( ) ( )

]

ALM
RA1 OFF ON
N, M
®> 5 L af MC]|
= M
Emergency stop switch
Servo amplifier
[] (Note 11)
MCCB MC CN1 24V DC (Note 14)
(Note 1) —X——+— P L 46 _|ooco |
Power — ¢ o L2
supply 7 L3 47 |pocom |
@ L11 48 |ALM [ D
L L21
(Note 13)
FR-BR
(Note 5) TH1
PR
(Note 12) P3
Main circuit CN1 ij (Note 3) v FR-BU2
power supply P4
T EM2] 42 (Note 10) PR (Note 9SG
- ~ «
SON| 15 P+ 0% P (Note ) SRYT]
(Note 7) Cli N/-
II picom | 20
24V DC (Note 14) o
bicom | 21 N- Z]; ’ BUE \ote 8) (Note 6)
C X_—, — SD
|_|:.7 Terminal block S
(Note 2) =
9 o FR-BR
N b (Note 5) TH1
PR
FR-BU2
N1
PR Note 9)VISG
PI* Note 4) ™
N/- A
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11. OPTIONS AND AUXILIARY EQUIPMENT

Note 1.

10.

1.

12.

13.
14.

For power supply specifications, refer to section 1.3.

. For the servo amplifier of 7 kW, always disconnect the lead wire of built-in regenerative resistor, which is connected to the P+

and C terminals. For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to the P+ and C
terminals.

. Always connect between P3 and P4 terminals. (factory-wired) Use either the power factor improving DC reactor or the power

factor improving AC reactor. When using the power factor improving DC reactor, refer to section 11.11.

. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

. Contact rating: 1b contact, 110 V AC_5 A/220 V AC_3 A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230 V AC_0.3 A/30 VDC_0.3 A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

. Do not connect more than one cable to each P+ to N- terminals of the servo amplifier.
. Always connect BUE and SD terminals. (factory-wired)
. Connect MSG and SD terminals of the brake unit to a correct destination. Incorrect connection destination results in servo

amplifier and brake unit malfunction.

For the cable to connect the terminal block and the P+ and N- terminals of the servo amplifier, use the cable indicated in (3)(b)
of this section.

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

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

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

(2) Combination with MT-BR5 resistor unit

ALM
RA1 — C;F\F ON &2
A MC|
@ o L af
< MC
Emergency stop switch
X
[
H Note 9 Servo amplifier
MCCB ( MG ) CN1 24V DC (Note 12)
(Note 1)H< ‘ L1 46 |pocom :I
Power —X L2
supply —x L3 47 |pocom |
L1 48 |ALM ! D
— L21
(Note 11) MT-BR5
(Note 5) TH1
(Note 10) iR Q
Main circuit
power supply CN1 P3 T
— ——T~———EM2| 42 P4i:| (Note 3) FR-BU2
SON| 15 PR MSG
P+ P/+ SD
II picom | 20 (Note 7) X\L N/- (Note 4) A
24V DC ocom | 21 N- B
Note 12 l
(Note 12) C 0% BUE C
__, sp (Note 8) (Note 6)
—':T@ (Note 2) o
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11. OPTIONS AND AUXILIARY EQUIPMENT

Note 1. For the power supply specifications, refer to section 1.3.

2. Do not connect a supplied regenerative resistor to the P+ and C terminals.

3. Always connect between P3 and P4 terminals. (factory-wired) Use either the power factor improving DC reactor or the power
factor improving AC reactor. When using the power factor improving DC reactor, refer to section 11.11.

4. Connect P/+ and N/- terminals of the brake unit to a correct destination. Incorrect connection destination results in servo
amplifier and brake unit malfunction.

5. Contact rating: 1a contact, 110 V AC, 5 A/220 V AC, 3 A
Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

6. Contact rating: 230 V AC, 0.3 A/30 VDC, 0.3 A
Normal condition: B-C is conducting./A-C is not conducting. Abnormal condition: B-C is not conducting./A-C is conducting.

7. Do not connect more than one cable to each P+ to N- terminals of the servo amplifier.

8. Always connect BUE and SD terminals. (factory-wired)

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

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

11. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

Connection instructions

The cables between the servo amplifier and the brake unit, and between the resistor unit and the brake
unit should be as short as possible. Always twist the cable longer than 5 m (twist five times or more per
one meter). Even when the cable is twisted, the cable should be less than 10 m. Using cables longer
than 5 m without twisting or twisted cables longer than 10 m, may result in the brake unit malfunction.

Servo amplifier Servo amplifier
Brake unit Resistor unit Brake unit Resistor unit
P+ P+ P P p+| Twist |pyy  p| Twist |p
N- N/- PR PR N- N/- PR PR
5 m or shorter 5 m or shorter 10 m or shorter 10 m or shorter
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11. OPTIONS AND AUXILIARY EQUIPMENT

(4) Cables

(a) Cables for the brake unit
For the brake unit, HIV cable (600 V grade heat-resistant PVC insulated wire) is recommended.

1) Main circuit terminal

—

—

&

&)

—T

—

N/-

Terminal block

P/+

Main Crimp Wire size
O circuit terminal _ |Tightening
@ Brake unit terminal N/ Pl+ torque N/-, P/+, PR,®
— screw AP [N-m] HIV wire
-
200V FR-BU2-15K M4 5.5-4 15 3.5 12
class FR-BU2-30K M5 5.5-5 2.5 55 10
FR-BU2-55K M6 14-6 4.4 14 6

2) Control circuit terminal

POINT

@ Under tightening can cause a cable disconnection or malfunction. Over
tightening can cause a short circuit or malfunction due to damage to the screw

or the brake unit.

Jumper

Terminal block

|RES|SD|MSG|MSG|SD|SD|

Insulator

Wire the stripped cable after twisting to prevent the cable
from becoming loose. In addition, do not solder it.

Screw size: M3
Tightening torque: 0.5 Nem to 0.6 N*m
Wire size: 0.3 mm? to 0.75 mm?
Screw driver: Small flat-blade screw driver

(Tip thickness: 0.4 mm/Tip width 2.5 mm)

(b) Cables for connecting the servo amplifier and a distribution terminal block when connecting two sets

of the brake unit

Brake unit

Wire size

HIV wire [mm?]

AWG

FR-BU2-15K

8

8
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11. OPTIONS AND AUXILIARY EQUIPMENT

(5) Crimp terminals for P+ and N- terminals of servo amplifier
(a) Recommended crimp terminals

POINT

@ Always use recommended crimp terminals or equivalent since some crimp
terminals cannot be installed depending on the size.

Number of (Note 1)
Servo amplifier Brake unit connected | Crimp terminal (Manufacturer) | Applicable
units tool
200V MR-J4-500A(-RJ) FR-BU2-15K 1 FVD5.5-S4 (JST) a
class 2 8-4NS (JST) (Note 2) b
FR-BU2-30K 1 FVD5.5-S4 (JST) a
MR-J4-700A(-RJ) FR-BU2-15K 2 8-4NS (JST) (Note 2) b
FR-BU2-30K 1 FVD5.5-S4 (JST) a
MR-J4-11KA(-RJ) FR-BU2-15K 2 FVD8-6 (JST) c
FR-BU2-30K 1 FVD5.5-6 (JST) a
FR-BU2-55K 1 FVD14-6 (JST) d
MR-J4-15KA(-RJ) FR-BU2-15K 2 FVD8-6 (JST) c
FR-BU2-30K 1 FVD5.5-6 (JST) a
FR-BU2-55K 1 FVD14-6 (JST) d
MR-J4-22KA(-RJ) FR-BU2-55K 1 FVD14-8 (JST) d
Note 1. Symbols in the applicable tool field indicate applicable tools in (4) (b) of this section.
2. Coat the crimping part with an insulation tube.
(b) Applicable tool
Servo amplifier-side crimp terminals
Symeol Crimp terminal Applicable tool - Manufacturer
Body Head Dice
a FDV5.5-S4 YNT-1210S
FDV5.5-6
b 8-4NS YHT-8S
c FVD8-6 YF-1 YNE-38 DH-111 JST
E-4 DH-121
d FVD14-6 YF-1 YNE-38 DH-112
FVD14-8 E-4 DH-122
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.3.4 Dimensions

(1) FR-BU2 Brake unit

[Unit: mm]
FR-BU2-15K
@5 hole5 hole
(Screw size: M4)
w7 ot
[ [ @ °
[ ﬂ
CLIINS
ha
Rating
plate | [
o
A iy \‘Jm[m — &
51|] w L4
6 56 6 18.5 52 62
68 132.5
[Unit: mm]
FR-BU2-30K
2-95 hole
(Screw size: M4)
i s T
8 Rating
plate
o|000000000@0
i g LJHJ]H d ]l:’
5]]Jw 115
6 96 6 18.5 52 59
108 129.5
[Unit: mm]
FR-BU2-55K
2-¢5 hole
(Screw size: M4) ©
[ —T 2] ps—— i
mEww| (D
@ | —
=< Rating
plate
B 000000000 b
B | ==
sl 1ls
6] 158 6 18.5 52 72
170 142.5
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) FR-BR Resistor unit

[Unit: mm]

x
XN
2-¢C = 8T
F 3 (Note) <
-~ (sp)
Control circuit H (Note) H
terminal e p
Main circuit
terminal —
c Cc X
Approx. 35 W1 + 1 Approx. 35 g%
T T <
[
w
+l
)
| |
I I
\ W5 \

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

Resistor unit W | wi| H |H1|H2|H3| D |D1| c |ApProximate
mass [kg]
200 V FR-BR-15K 170 | 100 | 450 | 410 [ 20 | 432 | 220 | 3.2 6 15
class FR-BR-30K 340 | 270 | 600 | 560 | 20 | 582 | 220 4 10 30
FR-BR-55K 480 | 410 | 700 | 620 [ 40 | 670 | 450 | 3.2 | 12 70
(3) MT-BRS5 resistor unit
[Unit: mm]
Resistor unit ) Approximate
m m £7 u@ @u Resistance mass [kg]
i B = = 200 V MT-BR5-55K | 2.0 Q 50
- B 4 1IN class
©
Q
©
a e dl 1
S )
[c6]
Q
- e ©
at 1
]
@]
mT ©
[ce] le
i A 37 60 1021 Y
| 480 N
510
75‘ 300 ‘75
4915 mounting hole 7.5 | 450 | 7.5
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.4 FR-RC Power regenerative converter

POINT

@®When using FR-RC, set [Pr. PA04]to "0 0 _ _" to enable EM1 (Forced stop 1).

When using the power regenerative converter, set [Pr. PA02]to" 0 1" and set [Pr. PC27]to " 1"

(1) Selection example
The converters can continuously return 75% of the nominal regenerative power. They are applied to the
servo amplifiers of the 5 kW to 22 kW.

Nominal _ .
Power regenerative | regenerative B Z 00 g
converter power Servo amplifier 'g :
[k = 300 E
MR-J4-500A(-RJ) 2 200 2N
FR-RC-15K 15 -J4- - =
MR-J4-700A(-RJ) g,’ %5\
FR-RC-30K 30 MR-J4-11KA(-RJ) g 100 %
- MR-J4-15KA(-RJ) g
>
FR-RC-55K 55 MR-J4-22A(-RJ) S 50 %
£ 30
S 2
0 50 75 100 150 "

Nominal regenerative power [%)]
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Connection example

POINT

@ In this configuration, only the STO function is supported. The forced stop
deceleration function is not available.

Servo amplifier

(Note 7)
) L11
o Power factor L21
improving AC reactor
MCCB MC FR-HAL g
Notes) 7 [ [ 7 [ T
Powerﬁ(; < LEW LE Lo
PR L o~ e oL3
CN1 CN1| 24 ¥ DC (Note 9)
Forced stop 1 T EM1 pocom I
(Note 6) I Malfunction [ (Note 8)
: #oe ™) servo-on i AL T (Note 3)
|— DICOM N
24V DC L
(Note 9) Lo
| |
O 59 (Note 2)
P3[P4]N-[ C [P+
(Note 4) 5 m or shorter
RD NE P A
Ready gp
B
RDY output B
C
RIL1 Alarm output
S/L2
T/L3
RX
R
(Note 1)
SX Phase detection
S terminals
1D
T
Power regenerative converter
FR-RC
WER-*RC* 7 ALM Operation ready
i B . RA OFF oN
T~ |
} ! T T
| Forced stop 1 MC
b (Note 6)
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11. OPTIONS AND AUXILIARY EQUIPMENT

Note 1.

When not using the phase detection terminals, fit the jumpers across RX-R, SX-S and TX-T. If the jumpers remain removed,
the FR-RC will not operate.

. For the servo amplifier of 7 kW, always disconnect the lead wire of built-in regenerative resistor, which is connected to the P+

and C terminals. For the servo amplifier of 11 kW to 22 kW, do not connect a supplied regenerative resistor to the P+ and C
terminals.

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

contactor after detection of alarm occurrence on the controller side.

. Always connect between P3 and P4 terminals. (factory-wired) Use either the power factor improving DC reactor or the power

factor improving AC reactor. When using the power factor improving DC reactor, refer to section 11.11.

. For power supply specifications, refer to section 1.3.
. Set [Pr. PAO4] to "0 0 _ _"to enable EM1 (Forced stop 1). Configure up the circuit which shuts off main circuitpower with

external circuit at EM1 (Forced stop 1) off.

. When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.
. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.9.3.
. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they

can be configured by one.

(3) Dimensions

2-¢D hole Mounting foot (removable)

Mounting foot \
& ‘@: (movable) Al
|
|
|

Rating plate | !

|~ T—Display panel

Front cover b
window

BA
B

Cooling fan

3

EE
O
| »

Heat generation area outside
mounting dimension

[Unit: mm]
Power regenerative Approximate
con\?erter A | AA B BA | C D E EE K F rr')rilss [kg]
FR-RC-15K 270 [ 200 | 450 | 432 [ 195 | 10 | 10 8 32| 87 19
FR-RC-30K 340 [ 270 | 600 | 582 [ 195 | 10 | 10 8 3.2 ] 90 31
FR-RC-55K 480 | 410 | 700 [ 670 | 250 | 12 | 15 | 15 [ 3.2 | 135 55
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11. OPTIONS AND AUXILIARY EQUIPMENT

(4) Mounting hole machining dimensions

When the power regenerative converter is installed to an enclosed type cabinet, mount the heat

generating area of the converter outside the box to provide heat generation measures. At this time, the
mounting hole having the following dimensions is machined in the box.

(2-¢D hole)

m

[
(Mounting hole)
|

11.5 FR-CV Power regenerative common converter

) (AA)

[Unit: mm]
Powecrorr?\t;:]::::atlve a b D | aa | BA
FR-RC-15K 260 | 412 | 10 | 200 | 432
FR-RC-30K 330 [ 562 | 10 | 270 | 582
FR-RC-55K 470 | 642 | 12 | 410 | 670

POINT

amplifier.

@ Two or more FR-CV's cannot be installed to improve regeneration capability.
Two or more FR-CV's cannot be connected to the same DC power supply line.
@®When using FR-CV, set [Pr. PA04] to "0 0 _ " to enable EM1 (Forced stop 1).

@For details of the power regenerative common converter FR-CV, refer to the FR-
CV-(H) Installation Guide (IB(NA)0600075).

@ Do not supply power to the main circuit power supply terminals (L1, L2, and L3)
of the servo amplifier. Doing so will fail the servo amplifier and FR-CV.

@ Connect the DC power supply between the FR-CV and servo amplifier with
correct polarity. Connection with incorrect polarity will fail the FR-CV and servo

When using the power regenerative common converter, set [Pr. PA02]to"__ 0 1" and set [Pr. PC27]to "

_1n

(1) Model

Symbol| Capacity [kW]

7.5K 7.5
11K 11

15K 15
22K 22
30K 30
37K 37
55K 55
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Selection example

FR-CV power regenerative common converter can be used for the 200 V class servo amplifier of 100 W
to 22 kW. The following shows the restrictions on using the FR-CV.

(a) Up to six servo amplifiers can be connected to one FR-CV.

(b) FR-CV capacity [W] = Total of rated capacities [W] x 2 of servo amplifiers connected to FR-CV.

(c) The total of used servo motor rated currents should be equal to or less than the applicable current

[A] of the FR-CV.

(d) Among the servo amplifiers connected to the FR-CV, the servo amplifier of the maximum capacity
should be equal to or less than the maximum connectable capacity [W].

The following table lists the restrictions.

ltem FR-CV-_
7.5K 11K 15K 22K 30K 37K 55K
Maximum number of connected servo 6
amplifiers
Total of connectable servo amplifier 3.75 55 75 11 15 185 275
capacities [kW]
Total of connectable servo motor rated 33 46 61 90 115 145 215
currents [A]
Maximum servo amplifier capacity [kW] 3.5 5 7 11 15 15 22

When using the FR-CV, always install the dedicated stand-alone reactor (FR-CVL).

Power regenerative common

Dedicated stand-alone

converter reactor
FR-CV-7.5K(-AT) FR-CVL-7.5K
FR-CV-11K(-AT) FR-CVL-11K
FR-CV-15K(-AT) FR-CVL-15K
FR-CV-22K(-AT) FR-CVL-22K
FR-CV-30K(-AT) FR-CVL-30K
FR-CV-37K FR-CVL-37K
FR-CV-55K FR-CVL-55K
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11. OPTIONS AND AUXILIARY EQUIPMENT

(3) Connection diagram

POINT

@ In this configuration, only the STO function is supported. The forced stop
deceleration function is not available.

Servo amplifier Servo motor
: T L11 u u
: ! L21 \% \%
(NbfeJ 7) FR-CVL FR-CV
mccB MC lR/LH R2/L12 w W
—X R2/L1 fas) fer)
3-phase /‘/ r L /‘/ S/L21 S2/L.22
200 VAC to — | ; 2800 S2/L.2 ong[|
230 VAC | E | L T3 ~~~AT2/L32 T2/L3
— P/L+ P4
< (Note 5)
— N/L- N-
&)
[] RILI 24V DC (Note 8) T
SiLo1 —|"| - 24V DC (Note 8)
P24 3 DOCOM|—— |—
Note 1
T/MC1 . _ ALM D (Note 1)
RESET B
RES
=} RDYB RA3 (Note 2)
SD
RDYA e
&)
(Note 1) =
/—/%
RA1 RA2 EM1 OFF ON (Note 1)
T
L
MC
SON
" RA3 (Note 2) SON
RA1 (Note 4) 4 EMT
Note 3 o
RSO ( ) r EM1(Note 1,6)[ e o
SE} :I DICOM
24V DC (Note 8)
Note 1. Configure a sequence that will shut off main circuit power at the follow cases.

© N o o

» FR-CV or servo amplifier alarm occurs.
+ EM1 (forced stop 1) turns off.

. For the servo amplifier, configure a sequence that will switch the servo-on after the FR-CV is ready.
. For the FR-CV, the RSO signal turns off when it is put in a ready-to-operate status where the reset signal is input. Configure a

sequence that will make the servo inoperative when the RSO signal is on.

. Configure a sequence that will make a stop with the emergency stop input of the servo system controller if an alarm occurs in

the FR-CV.

. When using FR-CV, always disconnect wiring between P3 and P4 terminals.
. Set [Pr. PAO4] to "0 0 _ _" to enable EM1 (Forced stop 1).

When wires used for L11 and L21 are thinner than wires used for L1, L2, and L3, use a molded-case circuit breaker.

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

can be configured by one.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(4) Selection example of wires used for wiring

POINT
@ Selection condition of wire size is as follows.
Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV
wire)
Construction condition: One wire is constructed in the air.

(a) Wire sizes
1) Across PtoP4,Nto N
The following table indicates the connection wire sizes of the DC power supply (P4, N- terminals)
between the FR-CV and servo amplifier.

Total of servo ?kmwp]lmer capacities Wire [mmz]
1 orless 2 (AWG 14)
2 3.5 (AWG 12)
5 5.5 (AWG 10)
7 8 (AWG 8)
11 14 (AWG 6)
15 22 (AWG 4)
22 50 (AWG 2)

2) Grounding
For grounding, use the wire of the size equal to or greater than that indicated in the following
table, and make it as short as possible.

Power regenerative common | Grounding wire size
converter [mm?]
FR-CV-7.5K to FR-CV-15K 8 (AWG 8)
FR-CV-22K/FR-CV-30K 22 (AWG 4)
FR-CV-37K/FR-CV-55K 38 (AWG 2)
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(b) Example of selecting the wire sizes
When connecting multiple servo amplifiers, always use junction terminals for wiring the servo
amplifier terminals P4, N-. Also, connect the servo amplifiers in the order of larger to smaller

capacities.

FR-CV-55K

Wire as short as possible.

50 mm?

22 mm?

R2/L1 P/L+

P4
I (Note)
N-

S2/L2 N/L-
T2/L3

R/L11
S/L21
T/MC1

11. OPTIONS AND AUXILIARY EQUIPMENT

Servo amplifier (15 kW)

First unit:
50 mm? assuming that the total of servo amplifier
capacities is 27.5 kW since 15 kW + 7 kW + 3.5 kW
+ 2.0 kW = 27.5 kW.

Servo amplifier (7 kW)

P4
(Note)
N-

Second unit:
22 mm? assuming that the total of servo amplifier
capacities is 15 kW since 7 kW + 3.5 kW + 2.0 kW =
12.5 kW.

Servo amplifier (3.5 kW)

P4
(Note)
N-

Junction terminals
Overall wiring length 5 m or less

Servo amplifier

»!
P

Third unit:
8 mm? assuming that the total of servo amplifier
capacities is 7 kW since 3.5 kW + 2.0 kW = 5.5 kW.

(2 kW)
Fourth unit:

2 mm? assuming that the total of servo amplifier
capacities is 2 kW since 2.0 kW = 2.0 kW.

Note. When using the servo amplifier of 7 kW or less, make sure to disconnect the wiring of built-in regenerative resistor (5 kW or
less: P+ and D, 7 kW: P+ and C).
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(5) Other precautions

(a) Always use the dedicated stand-alone reactor (FR-CVL) as the power factor improving reactor. Do
not use the power factor improving AC reactor (FR-HAL) or Power factor improving DC reactor (FR-

HEL).

(b) The inputs/outputs (main circuits) of the FR-CV and servo amplifiers include high-frequency

components and may provide electromagnetic wave interference to communication equipment (such
as AM radios) used near them. In this case, interference can be reduced by installing the radio noise

filter (FR-BIF) or line noise filter (FR-BSF01, FR-BLF).

(c) The overall wiring length for connection of the DC power supply between the FR-CV and servo
amplifiers should be 5 m or less, and the wiring must be twisted.

(6) Specifications

Power regenerative
common converter
FR-CV-_ 7.5K 11K 15K 22K 30K 37K 55K
Item
Total of connectable servo amplifier (kW] 3.75 55 75 1 15 185 275
capacities
Maximum servo amplifier capacity [kW] 3.5 5 7 11 15 15 22
< Total of connectable servo Al 33 46 61 90 115 145 215
2 | motor rated currents
g Regenerative Short-time rating Total capacity of applicable servo motors, 300% torque, 60s (Note 1)
braking torque Continuous rating 100% torque
Rated input AC voltage/frequency 3-phase 200 V AC to 220 V AC, 50 Hz, 200 V AC to 230 V AC, 60 Hz
g —§ Permissible AC voltage fluctuation 3-phase 170 V AC to 242 V AC, 50 Hz, 170 V AC to 253 V AC, 60 Hz
& 7 | Permissible frequency fluctuation +5%
Power supply capacity (Note 2) [kVA] 17 20 28 41 | 52 66 100
IP rating (JEM 1030), cooling method Open type (IP00), forced cooling
T [ Ambient temperature -10 °C to 50 °C (non-freezing)
E | Ambient humidity 90 %RH or less (non-condensing)
% Ambience Indoors (no direct sunlight), free from corro§ive gas, flammable gas, oil mist, dust,
i} and dirt
Altitude, vibration resistance 1000 m or less above sea level, 5.9 m/s”
Molded-case circuit breaker or earth- 30 AF 50 AF 100 AF 100 AF 125AF 125AF 225 AF
leakage current breaker 30A 50 A 75 A 100 A 125 A 125 A 175 A
Magnetic contactor S-N20 S-N35 S-N50 S-N65 S-N80 S-N95 S-N125

Note 1. This is the time when the protective function of the FR-CV is activated. The protective function of the servo amplifier is

activated in the time indicated in section 10.1.

2. The specified value is the power supply capacity of FR-CV. The total power supply capacities of the connected servo

amplifiers are actually required.
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11.6 Junction terminal block MR-TB50

(1) Usage
Always use the junction terminal block (MR-TB50) with the option cable (MR-J2M-CN1TBL_M) as a set.

Servo amplifier

Junction terminal block
Cable clamp MR-TB50
v jﬁ
Junction terminal —
block cable B

(MR-J2M-CN1TBL_M)

Ground the option cable on the junction terminal block side with the cable clamp fitting (AERSBAN-
ESET). For the use of the cable clamp fitting, refer to section 11.14, (2) (c).

(2) Terminal labels
Use the following junction terminal block labels. This label is supplied with the junction terminal block
MR-TB50.

Position control mode

P15R| LG [LAR|LBR|LZR | PG SON| PC [RES [picom| ZSP | TLC | TLA OP | NP CR | LSP | LOP [pocom| RD
| o] e ~] o] = el = 2| s| = & w gl s sl 2| e s| 2
LA [ LB | LZ | PP |[OPC TL [picom| INP [ INP LG | LG LG | NG EMG | LSN |oocom | ALM | SD
| <] o of of o ¥ o] 2| g] & & gl 8 sl s N -1 I - -
Speed control mode
P15R| LG |LAR|LBR|LZR ST1 [ RES |picom| ZSP | TLC LSP | LOP [pocom| RD

SP1
8 <

LG LG EMG| LSN |oocom | ALM | SD
8 3 8 Sl 3 € ¢ 8

© 0

SON TLA oP
© ° ]l & & 3
VC| LA |[LB | LZ SP2 | ST2 |picoM| SA | SA LG
ol v o] o 2 © N 2

Torque control mode

~

S ©

<

0
<

~
<

@
<

P15R| LG [LAR|LBR|LZR I\JSON SR2 [ RES |picomM| ZSP [ VLC | TC I\I\I OP |\NSP1 LOP |oocom [ RD
VLA LA [ LB | LZ - I\I;PZ RPSW DICOM| - - N EG LG I\IEG ) I\I\JETVIG B D:COM /:LM ;D
(3) Dimensions
[Unit: mm]
e 235
<
|
} P W
e —— MR-TB5G — - — - — - —— - — -
1 | 3[5][7 9 [11[13)15[17]1921]23]2527]29]3133[35|37[39}4 1}4 3} 5[4 740
2468 [10[1214]16]18]20[2224]2628[30[32134[36]38l4 0] 24414614 8]50
le 244

Terminal screw: M3.5
Applicable wire: 2 mm?
Crimp terminal width: 7.2 mm or less.
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(4) Junction terminal block cable MR-J2M-CN1TBL_M
(a) Model explanations

Model MR—J 2M—CN1TBL_M

Symbol Cable length [m]

05 0.5
1 1
(b) Connection diagram
10150-6000EL (Servo amplifier side) D7650-B500FL(Junction terminal side)
Signal symbol Pin No. Pin No.

Position | Speed | Torque

P15R | P15R | P15R | 1 | =
VC | VIA [ 2 | -

LG | 1G [ LG 3 =

LA LA LA 4| —

LAR | AR [ LAR 5 | =
LB LB LB 6 |+ -

LBR | [BR | LBR 7 =
LZ LZ LZ 8 |+ -

LZR | LZR | LZR 9 - =
i 10— O

PG 11 [ [

OPC 12+ =
18 =

14 —

SON SON SON 15 T
LOP SP2 SP2 16
PC ST1 RS2 17 T
TL ST2 RS1 18

RES | RES | RES 19 ;
DICOM | DICOM | DICOM |_20 ;
DICOM | DICOM | DICOM |_ 21 ‘
|
|

INP SA 22

ZSP_| ZSP_| 7Sp 23

INP SA 24 . .

TLC | TLC | TLC 25 - —
26 T N

TLA | TLA TC 27 - —

LG LG LG 28 — —
29 —

LG LG LG 30 — —
31 [ [
32 B N

oP oP oP 33 H H

LG LG LG 34 — —

NP 35 T T

NG 36 N N
37 T T T
38 o N
39 — -
40 = s

CR SP1 SP1 41 — -

EMG | EMG | EMG 42 ‘

LSP_| LSP 43

LSN | LSN 44

:
LOP | LOP | LOP 45 l
DOCOM|DOCOM|DOCOM| _ 46 ;

T
|
T

DOCOM|DOCOM |DOCOM| 47
ALM ALM ALM 48
RD RD RD 49

O1f L LIS AL LS 1001606066060 0000006 N [N [N [N NN N (RO (R[22 | | | = [ = = [ = =2 oo oo |~ oo [on ] e [no|
O|wo|xo|N[|;| B |k |O|0 |6 N[ |g B DN =S| [N || B |w N2 [S|o|o [~ |o || B e = o

SD SD SD Plate -
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11.7 MR Configurator2

POINT

@®MR-J4-A-RJ servo amplifier is supported with software version 1.19V or later.

MR Configurator2 (SW1DNC-MRC2-E) uses the communication function of the servo amplifier to perform
parameter setting changes, graph display, test operation, etc. on a personal computer.

(1) Specifications

Item Description
Project Create/read/save/delete project, system setting, and print
Parameter Parameter setting, axis name setting, parameter converter (Note 1)
Monitor Display all, I/O monitor, graph, and ABS data display

Alarm display, alarm onset data, drive recorder, no motor rotation, system configuration, life

Diagnosis diagnosis, machine diagnosis, fully closed loop diagnosis (Note 2), and linear diagnosis (Note 3)

Jog operation (Note 4), positioning operation, motor-less operation (Note 5), DO forced output,

Test operation and program operation, test mode information

Adjustment One-touch tuning, tuning, and machine analyzer

Others Servo assistant, parameter setting range update, help display

Note 1. This is available only in the standard control mode.
2. This is available only in the fully closed loop control mode.
. This is available only in the linear servo motor control mode.
. This is available in the standard control mode, fully closed loop control mode, and DD motor control mode.
. This is available only in the standard control mode. This will be available in the fully closed loop control mode,
linear servo motor control mode, and DD motor control mode in the future.

a b~ W
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(2) System configuration
(a) Components
To use this software, the following components are required in addition to the servo amplifier and
servo motor.

Equipment (Note 1) Description

Microsoft® Windows® 7 Enterprise [Service Pack none/1]
Microsoft® Windows® 7 Ultimate [Service Pack none/1]
Microsoft® Windows® 7 Professional [Service Pack none/1]
Microsoft® Windows® 7 Home Premium [Service Pack none/1]
Microsoft® Windows® 7 Starter [Service Pack none/1]

Microsoft® Windows Vista® Enterprise [Service Pack none /1/2]
(OS] Microsoft® Windows Vista® Ultimate [Service Pack none/1/2]
Microsoft® Windows Vista® Business [Service Pack none/1/2]
Microsoft® Windows Vista® Home Premium [Service Pack none/1/2]
Microsoft® Windows Vista® Home Basic [Service Pack none/1/2]
Microsoft® Windows® XP Professional [Service Pack 2/3]
Microsoft® Windows® XP Home Edition [Service Pack 2/3]
Microsoft® Windows® 2000 Professional [Service Pack 4]

(Note 2, 3, 4, 5)
Personal computer

Desktop personal computer: Intel® Celeron® processor 2.8GHz or more is

CPU recommended. . .
Laptop personal computer: Intel” Pentium™ M processor 1.7GHz or more is
recommended.
Memory 512 MB or more (for 32-bit OS) and 1GB or more (for 64-bit OS)
Hard Disk 1GB or more of free space
Communication | ;55 port (Note 6)
Browser Windows® Internet Explorer® 4.0 or more (Note 1)
. One whose resolution is 1024 x 768 or more and that can provide a high color (16 bit) display.
Display .
Connectable with the above personal computer.
Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer.
Printer Connectable with the above personal computer.
USB cable MR-J3USBCBL3M

Note 1. Microsoft, Windows, Internet Explorer and Windows Vista are registered trademarks of Microsoft Corporation in the United

States and other countries.
Celeron and Pentium are the registered trademarks of Intel Corporation.

2. On some personal computers, MR Configurator2 may not run properly.

3. When Microsoft® Windows®7, Microsoft® Windows Vista®, or Microsoft® Windows® XP is used, the following functions cannot
be used.
» Windows Program Compatibility mode
+ Fast User Switching
» Remote Desktop
- Large Fonts Mode (Display property)
- DPI settings other than 96DPI (Display property)
For 64-bit operating system, this software is compatible with Windows®7.

4. When Windows® 7 is used, the following functions cannot be used.
+ Windows XP Mode
+ Windows touch

5. When using this software with Windows Vista® and Windows® 7, log in as a user having USER authority or higher.

6. RS-422 interface will be available in the future.
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(b) Connection with servo amplifier

Personal computer

Servo amplifier USB cable

To USB
(I\gl?)—t\ilgnL;SBCBL:SM connector

Q
P4
[

o e
l
'

ocUCJo0oo

11.8 Battery

POINT

@ Refer to appendix 2 and 3 for battery transportation and the new EU Battery
Directive.

(1) Purpose of use for MR-BAT6V1SET
This battery is used to construct an absolute position detection system. Refer to section 12.3 for the
fitting method, etc.

(2) Year and month when MR-BAT6V1SET is manufactured
The manufacturing years of MR-BAT6V1SET have been described to the rating plate put on a built-in
MR-BAT6V1 battery.

Rating plate

2CR17335A WK17
11-04

6V 1650 mAh

The year and month of manufacture
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11.9 Selection example of wires

POINT

@ To comply with the UL/CSA standard, use the wires shown in appendix 4 for
wiring. To comply with other standards, use a wire that is complied with each
standard.

@ Selection condition of wire size is as follows.

Construction condition: One wire is constructed in the air.
Wire length: 30 m or less

The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

1) Main circuit power supply lead

Servo amplifier

Power supply

2) Control circuit power supply lead

4) Servo motor power supply lead

5) Power regenerative converter lead

\

Power regenerative o N-
converter -
Regenerative option ~ -

3) Regenerative option lead
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(1) Example of selecting the wire sizes
Use the 600 V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire) for wiring. The following
shows the wire size selection example.

Table 11.1 Wire size selection example 1 (HIV wire)

Wire [mm?] (Note 1)
Servo amplifier 4) UVIWID
1) L1/L2/L3/D 2) L11/L21 3) P+/C (Note 3)
MR-J4-10A(-RJ)
MR-J4-20A(-RJ)
MR-J4-40A(-RJ) 195102 AWG 18 to 14
. (0]

-J4- - Note 4
MR-J4-60A(-RJ) 2 (AWG 14) (AWG 16 to 14) 2 (AWG 14) ( )
MR-J4-70A(-RJ) (Note 4)

MR-J4-100A(-RJ)
MR-J4-200A(-RJ) AWG 16 16 10
MR-J4-350A(-RJ) 3.5 (AWG 12)
MR-J4-500A(-RJ 2 (AWG 14): c
(No;e 2') (-RJ) 5.5 (AWG 10): a 3.5 (AWG 12): a
1.25 (AWG 16): a 5.5 (AWG 10): a
2 (AWG 14):d 2 (AWG 14): ¢ 2 (AWG 14): ¢
MR-J4-700A(-RJ) ) (Note 4) 3.5 (AWG 12): a
(Note 2) 8 (AWG 8): b 5.5 (AWG 10): a
8 (AWG 8): b
14 (AWG 6): f
MR-J4-11KA(-RJ) , ) (Note 5)
(Note 2) 14 (AWG 6): f 35(AWG12) g |, (AWG 10): g
1.25 (AWG 16): ¢ zz(lzxvaGSZ)f(h

J4- . 2 (AWG 14): ¢ :
?,’\'Et:“z;SKA( RO |22 (AwG 4): h ( ) 55(AWG 10);:g | (Note 5)

8 (AWG 8): k
MR-J4-22KA(-RJ) B B B
(Note 2) 38 (AWG 2): i 5.5 (AWG 10): | 38 (AWG 2): i

Note 1. Alphabets in the table indicate crimping tools. For crimp terminals and applicable tools, refer to (2)

in this section.

2. To connect these models to a terminal block, be sure to use the screws that come with the
terminal block.

3. The wire size shows applicable size of the servo amplifier connector and terminal block. For wires
connecting to the servo motor, refer to each servo amplifier instruction manual.

4. Be sure to use the size of 2 mm?® when corresponding to UL/CSA standard.

5. This is for connecting to the linear servo motor with natural cooling method.

Use wires 5) of the following sizes with the power regenerative converter (FR-RC).

Model Wires [mm?]
FR-RC-15K 14 (AWG 6)
FR-RC-30K 14 (AWG 6)
FR-RC-55K 22 (AWG 4)
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(2) Selection example of crimp terminals
The table below shows a selection example of crimp terminals for the servo amplifier terminal block.

Servo amplifier-side crimp terminals
Symbol i
y! (Note 2) Applicable tool : Manufacturer
Crimp terminal Body Head Dice
a FVD5.5-4 YNT-1210S
b (Note 1)| 8-4NS YHT-8S
c |FvDz4 YNT-1614
d FVD2-M3
e FVD1.25-M3 YNT-2216
DH-122
f FVD14-6 YF-1 YNE-38 DH-112
g FVD5.5-6 YNT-1210S JST
DH-123
h FVD22-6 YF-1 YNE-38 DH-113
_ DH-124
[ FVD38-8 YF-1 YNE-38 DH-114
j FVD5.5-8 YNT-1210S
DH-121
k FVD8-6 YF-1/E-4 YNE-38 DH-111

Note 1. Coat the crimping part with an insulation tube.
2. Some crimp terminals may not be mounted depending on the size. Make sure to use the
recommended ones or equivalent ones.

11.10 Molded-case circuit breakers, fuses, magnetic contactors (recommended)

(1) For main circuit power supply
Always use one molded-case circuit breaker and one magnetic contactor with one servo amplifier. When
using a fuse instead of the molded-case circuit breaker, use the one having the specifications given in

this section.
Molded-case circuit breaker (Note 1) Fuse Magnetic
Servo amplifier contactor
Frame, rated current Voltage AC [V] Class Current [A] Voltage AC [V] (Note 2)
MR-JA10ACRY) 130 A frame 5 A 10
MR-J4-20A(-RJ)
MR-J4-40A(-RJ) 30 A frame 10 A 15 S-N10
MR-J4-60A(-RJ)
MR-J4-70A(-RJ) 30 Aframe 15 A 20
MR-J4-100A(-RJ)
MR-J4-200A(-RJ) | 30 A frame 20 A 240 T 40 300 S-N20 (Note 3)
MR-J4-350A(-RJ) | 30 A frame 30 A 70 S-N20
MR-J4-500A(-RJ) |50 A frame 50 A 125 S-N35
MR-J4-700A(-RJ) | 100 A frame 75 A 150 S-N50
MR-J4-11KA(-RJ) | 100 A frame 100 A 200
MR-J4-15KA(-RJ) | 125 A frame 125 A 250 S-N65
MR-J4-22KA(-RJ) | 225 A frame 175 A 350 S-N95

Note 1. When having the servo amplifier comply with the UL/CSA standard, refer to appendix 5.
2. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of
contacts) of 80 ms or less.

3. S-N18 can be used when auxiliary contact is not required.
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(2) For control circuit power supply
When the wiring for the control circuit power supply (L11, L21) is thinner than that for the main circuit
power supply (L1, L2, L3), install an overcurrent protection device (molded-case circuit breaker or fuse)
to protect the branch circuit.

Servo amplifier

Molded-case circuit breaker (Note)

Fuse (Class T)

Fuse (Class K5)

Frame, rated current

Voltage AC [V]

Current [A] Voltage AC [V]

Current [A] Voltage AC [V]

MR-J4-10A(-RJ)

MR-J4-20A(-RJ)

MR-J4-40A(-RJ)

MR-J4-60A(-RJ)

MR-J4-70A(-RJ)

MR-J4-100A(-RJ)

MR-J4-200A(-RJ)

MR-J4-350A(-RJ)

MR-J4-500A(-RJ)

MR-J4-700A(-RJ)

MR-J4-11KA(-RJ)

MR-J4-15KA(-RJ)

MR-J4-22KA(-RJ)

30 Aframe 5 A

240

300

1 250

Note. When having the servo amplifier comply with the UL/CSA standard, refer to appendix 5.

11- 46




11. OPTIONS AND AUXILIARY EQUIPMENT

11.11 Power factor improving DC reactors

The following shows the advantages of using power factor improving DC reactor.

* It improves the power factor by increasing the form factor of the servo ampilifier's input current.

* It decreases the power supply capacity.

- The input power factor is improved to be about 85%.

- As compared to the power factor improving AC reactor (FR-HAL), it decreases the loss.
When connecting the power factor improving DC reactor to the servo amplifier, always disconnect P3 and
P4. If it remains connected, the effect of the power factor improving DC reactor is not produced.
When used, the power factor improving DC reactor generates heat. To release heat, therefore, leave a 10
cm or more clearance at each of the top and bottom, and a 5 cm or more clearance on each side.

2-d mounting hole
(Varnish is removed from right mounting
hole (face and back side).) (Note 1) v .
4-d mounting hole

| I (Varnish is removed from front right mounting
Clemme
®I®

hole (face and back side).) (Note 1)

D or less
/ D orless
P P1 D3
2 P,P1 .
==
|
< ‘ | e
‘ T i ‘ T i
| I ;
‘ L
! | o— o |
R Y T T T
[ W1
. W1 R . | W2
. W+2 N b
Fig. 11.1 Fig. 11.2
[
Servo amplifier
FR-H
R 4-d mounting hole (Note 1) |
D or less . i SP4
D3 or less N
1 - 5morless
|
P
+
= @l
&1
D2
B D1+2 N

Fig. 11.3

Note 1. Use this for grounding.
2. When using the Power factor improving DC reactor, remove the short bar across P3-P4.
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Power factor

Dimensions [mm]

o : ) o Terminal [ Mass Wire [mm?]
Servo amplifier improving DC  [Dimensions D size k] (Note 2)
reactor W W H ey | P P2 D3 d g
MR-J4-10A(-RJ),
MR-J4-20A(-RJ) FR-HEL-0.4K 70 60 7 61 21 M4 M4 0.4
MR-J4-40A(-RJ) FR-HEL-0.75K Fig. 11.1 85 74 81 61 21 M4 M4 0.5
MR-J4-60A(-RJ), T 2 (AWG 14)
MR-J4-70A(-RJ) FR-HEL-1.5K 85 74 81 70 30 M4 M4 0.8
MR-J4-100A(-RJ) FR-HEL-2.2K 85 74 81 70 30 M4 M4 0.9
MR-J4-200A(-RJ) FR-HEL-3.7K 77 55 92 82 66 57 37 M4 M4 1.5
MR-J4-350A(-RJ) FR-HEL-7.5K 86 60 113 98 81 72 43 M4 M5 2.5 3.5 (AWG 12)
MR-J4-500A(-RJ) FR-HEL-11K 105 64 133 112 92 79 47 M6 M6 3.3 5.5 (AWG 10)
MR-J4-700A(-RJ) FR-HEL-15K Fig. 1.2 105 64 133 115 97 84 48.5 M6 M6 4.1 8 (AWG 8)
MR-J4-11KA(-RJ) FR-HEL-15K 105 64 133 115 97 84 48.5 M6 M6 4.1 14 (AWG 6)
MR-J4-15KA(-RJ) FR-HEL-22K 105 64 93 175 117 | 104 (N:):es1) M6 M10 5.6 22 (AWG 4)
MR-J4-22KA(-RJ) FR-HEL-30K Fig. 11.3 | 114 72 100 200 125 | 101 (Nl:t3951) M6 M10 7.8 38 (AWG 2)

Note 1. Maximum dimensions. The dimension varies depending on the input/output lines.
2. Selection conditions of wire size is as follows.

Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: One wire is constructed in the air.
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11.12 Power factor improving AC reactors

The following shows the advantages of using power factor improving AC reactor.

* It improves the power factor by increasing the form factor of the servo ampilifier's input current.

* It decreases the power supply capacity.

- The input power factor is improved to be about 80%.
When using power factor improving reactors for two servo amplifiers or more, be sure to connect a power
factor improving reactor to each servo amplifier. If using only one power factor improving reactor, enough
improvement effect of phase factor cannot be obtained unless all servo amplifiers are operated.

Terminal layout
RIx[s[v]|T[Z]
4-d mounting hole

(Varnish is removed from front right mounting
hole (face and back side).) (Note 1)

Dorl Servo amplifier
or less 3-phase 200 V class

3-phase
200 V AC to

L@ © 240 V AC

Servo amplifier
1-phase 200 V class

‘ (Note)
W1 D2 1-phase
« > 200 VAC to

. Max. W (Note 2) N « D1 240V AC
Fig. 11.4
Note 1. Use this hole for grounding. Note. For 1-phase 200 V AC to 240 V AC, connect the power
2. Wt 2is applicable for FR-HAL-0.4K to FR-HAL-1.5K. supply to L1 and L3. Leave L2 open.

Terminal layout
T 4-d mounting hole ' + N |
S u|@4|@4" LV'T\rrEifsh is re(;n%vedk f((()jm)f)rc()ut iig)ht mounting
ole (face and back side).) (Note
ele L]
D or less

4-d mounting hole (Note)

% D or less

: A !
® | ol p==9

T R (ﬂS‘ 9T © ¢ ‘

! +

| T |

v \

il I il T

A © d‘} @ v \7

| T T
Lowi w1 D2
W#2 W or less D12

Fig. 11.5 Fig. 11.6
Note. Use this hole for grounding. Note. Use this for grounding.
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3 .Power.factor . . Dimensions [mm] Terminal | Mass
Servo amplifier improving AC  [Dimensions size Ikg]
reactor W W1 H | D (Note) | D1 D2 d g
MR-J4-10A(-RJ),
MR-J4-20A(-RJ) FR-HAL-0.4K 104 84 99 72 51 40 M5 M4 0.6
MR-J4-40A(-RJ) FR-HAL-0.75K 104 84 99 74 56 44 M5 M4 0.8
MR-J4-60A(-RJ),
MR-J4-70A(-RJ) FR-HAL-1.5K Fig. 1.4 104 84 99 77 61 50 M5 M4 1.1
MR-J4-100A(-RJ) | FR-HAL-2.2K (l\11c1>15e) 40 115 7 71 57 M6 M4 1.5
MR-J4-200A(-RJ) | FR-HAL-3.7K (,\1‘;53) 40 115 83 81 67 M6 M4 2.2
MR-J4-350A(-RJ) | FR-HAL-7.5K 130 50 135 100 98 86 M6 M5 4.2
MR-J4-500A(-RJ) | FR-HAL-11K 160 75 164 111 109 | 92 M6 M6 5.2
MR-J4-700A(-RJ) | FR-HAL-15K Fig. 11.5 160 75 167 126 124 | 107 | M6 M6 7.0
MR-J4-11KA(-RJ) | FR-HAL-15K Y 160 75 167 126 124 | 107 | M6 M6 7.0
MR-J4-15KA(-RJ) | FR-HAL-22K (ljlgtse) 75 150 158 100 | 87 M6 M8 9.0
MR-J4-22KA(-RJ) | FR-HAL-30K Fig. 11.6 (,\1‘353) 75 150 168 100 | 87 M6 M10 9.7

Note. Maximum dimensions. The dimension varies depending on the input/output lines.

11.13 Relays (recommended)

The following relays should be used with the interfaces

Interface Selection example

Digital input (interface DI-1) To prevent defective contacts , use a relay for
Relay used for digital input command signals | small signal (twin contacts).
(Ex.) Omron : type G2A , MY

Digital output (interface DO-1) Small relay with 12 V DC or 24 V DC of rated
Relay used for digital output signals current 40 mA or less
(Ex.) Omron : type MY

11- 560



11. OPTIONS AND AUXILIARY EQUIPMENT

11.14 Noise reduction techniques

Noises are classified into external noises which enter the servo amplifier to cause it to malfunction and those
radiated by the servo amplifier to cause peripheral devices to malfunction. Since the servo amplifier is an
electronic device which handles small signals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral devices malfunction due to noises produced by the servo amplifier, noise suppression measures
must be taken. The measures will vary slightly with the routes of noise transmission.

(1) Noise reduction techniques

(@)

(b)

(c)

General reduction techniques

* Avoid bundling power lines (input/output) and signal cables together or running them in parallel to
each other. Separate the power lines from the signal cables.

- Use a shielded twisted pair cable for connection with the encoder and for control signal
transmission, and connect the external conductor of the cable to the SD terminal.

- Ground the servo amplifier, servo motor, etc. together at one point. (Refer to section 3.11.)

Reduction techniques for external noises that cause the servo amplifier to malfunction

If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many

relays which make a large amount of noise) near the servo amplifier and the servo amplifier may

malfunction, the following countermeasures are required.

* Provide surge absorbers on the noise sources to suppress noises.

* Attach data line filters to the signal cables.

= Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.

- Although a surge absorber is built into the servo amplifier, to protect the servo amplifier and other
equipment against large exogenous noise and lightning surge, attaching a varistor to the power
input section of the equipment is recommended.

Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunction
Noises produced by the servo amplifier are classified into those radiated from the cables connected
to the servo amplifier and its main circuits (input and output circuits), those induced
electromagnetically or statically by the signal cables of the peripheral devices located near the main
circuit cables, and those transmitted through the power supply cables.

E;E:ﬁlggggﬁﬁgr (Noises transmitted in the air Noise radiated directly from servo amplifier | Route 1)
Noise radiated from the power supply cable | Route 2)
Noise radiated from servo motor cable | Route 3)

—(Magnetic induction noise } Routes 4) and 5)
] Route 6)

—(Static induction noise

{Nmses transmitted through Noise transmitted through power supply cable | Route 7)

electric channels

Noise sneaking from grounding cable due to leakage current | Route 8)
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o
[t i v | h
| \7) 7).
| 2) | |
,,,,,,,, U | |
| \ G------ h 2
! | e Sensor
| ! \ poweir
| ! 1) supply
H : | Servo ‘
amplifier !
Instrument Receiver VN L=
€ —--- |

"o

AJL;¢AJL——J

Servo motor

Noise transmission
route

Suppression techniques

1)2)3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may

malfunction due to noise and/or their signal cables are contained in a cabinet together with the servo

amplifier or run near the servo amplifier, such devices may malfunction due to noises transmitted

through the air. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid wiring the power lines (input/output lines of the servo amplifier) and signal lines side by side
or bundling them together.

4. Insert a line noise filter to the 1/0 cables or a radio noise filter on the input line.

5. Use shielded wires for the signal and power lines, or put the lines in separate metal conduits.

4) 5) 6)

When the power lines and the signal lines are laid side by side or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and

malfunction may occur. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid wiring the power lines (input/output lines of the servo amplifier) and signal lines side by side
or bundling them together.

4. Use shielded wires for the signal and power lines, or put the lines in separate metal conduits.

7

When the power supply of peripheral equipment is connected to the power supply of the servo
amplifier system, noises produced by the servo amplifier may be transmitted back through the power
supply cable and the devices may malfunction.The following techniques are required.

1. Install the radio noise filter (FR-BIF) on the power lines (Input lines) of the servo amplifier.

2. Install the line noise filter (FR-BSF01/FR-BLF) on the power lines of the servo amplifier.

8)

When the cables of peripheral equipment are connected to the servo amplifier to make a closed loop
circuit, leakage current may flow to malfunction the peripheral equipment. If so, malfunction may be
prevented by disconnecting the grounding cable of the peripheral device.
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(2) Noise reduction techniques
(a) Data line filter (recommended)
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
For example, ZCAT3035-1330 by TDK, ESD-SR-250 by NEC TOKIN, and GRFC-13 by Kitagawa
Industries are available as data line filters.

As a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated
below. This impedances are reference values and not guaranteed values.

Impedance [Q] [Unit: mm]
100 MHz to
10 MHz to 100 MHz
500 MHz 3941 Loop for fixing the
80 150 cable band T
®
S
y —
+
[ [E g
] D2
=l ® — b S,

Product name Lot number

Outline drawing (ZCAT3035-1330)

(b) Surge killer (recommended)

Use of a surge killer is recommended for AC relay, magnetic contactor or the like near the servo
amplifier. Use the following surge killer or equivalent.

OFF

ON

. Relay
Surge killer

e

Surge killer

This distance should be short
(within 20 cm).

(Ex.) CR-50500 Okaya Electric Industries)

Rated c R Dimensions [Unit: mm]
voltage Test voltage
AC V] [UF £ 20%]] [Q £ 30%] Band (clear) 5 s AWG 18 Twisted wire 7
3 il
Between terminals: Soldered T 93.6
: o .
50 625V AC, 50/60 Hz 60 s e l T < i
250 0.5 ) 61 | 6+1] 2
(1/2 W) [ Between terminal and case: " 300 min 4815 300 min =4
: 1. : 16+ 1
2000 V AC, 50/60 Hz 60 s (185 + 5) max.
Note that a diode should be installed to a DC relay or the like.
Maximum voltage: Not less than 4 times the drive voltage of the relay or + .
the like B |
Maximum current: Not less than twice the drive current of the relay or the o
. N
like Diode
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(c) Cable clamp fitting AERSBAN-_SET
Generally, the grounding of the shielded wire may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an grounding plate as

shown below.

Install the grounding plate near the servo amplifier for the encoder cable.Peel part of the cable

sheath to expose the external conductor, and press that part against the grounding plate with the
cable clamp. If the cable is thin, clamp several cables in a bunch.
The clamp comes as a set with the grounding plate.

]:.

Cable

Cable clamp

40

Clamp section d

* Dimensions

(A, B)

>T¢

Earth plate

External conductor

iagram

Strip the cable sheath of

the clamped area.

[Unit: mm]
cutter
fffff cable 5

[Unit: mm] [Unit: mm]
Earth plate Clamp section diagram
2-¢5 hole 175
installation hole F—T
—% —
| |
‘ ‘ Ezf 8
L]
9 e — =& L or less 10
n+n| o <
+ T — I A
v Lﬁ} o« B L~ %
~ | Q} ! E &
(Note) M4 screw 6 22 h
35
Note. Screw hole for grounding. Connect it to the grounding plate of the cabinet.
Model A B C Accessory fittings Clamp fitting L
AERSBAN-DSET | 100 86 30 Clamp A: 2 pcs. A 70
AERSBAN-ESET 70 56 Clamp B: 1 pc. B 45
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11. OPTIONS AND AUXILIARY EQUIPMENT

(d) Line noise filter (FR-BSF01/ FR-BLF)

This filter is effective in suppressing noises radiated from the power supply side and output side of

the servo amplifier and also in suppressing high-frequency leakage current (0O-phase current). It
especially affects the noises between 0.5 MHz and 5 MHz band.

Connection diagram Dimensions [Unit: mm]

Use the line noise filters for wires of the main power supply (L1, FR-BSF01 (for wire size 3.5 mm® (AWG 12) or less))
L2, and L3) and of the servo motor power (U, V, and W). Pass

each of the wires through the line noise filter an equal number of Approx. 110
times in the same direction. For the main power supply, the effect ) 95£0.5 2-95
of the filter rises as the number of passes increases, but generally

four passes would be appropriate. For the servo motor power
lines, passes must be four times or less. Do not pass the
grounding wire through the filte. or the effect of the filter will drop.
Wind the wires by passing through the filter to satisfy the required
number of passes as shown in Example 1. If the wires are too
thick to wind, use two or more filters to have the required number
of passes as shown in Example 2.

Place the line noise filters as close to the servo amplifier as
possible for their best performance.

Approx. 22.5
[©

Approx. 65

11.25+ 0.5

Approx. 65

Example 1 MCCB MC

[O] Servo amplifier 3
Power _X/\/—v/\/ =
- — L2 FR-BLF (for wire size 5.5 mm? (AWG 10) or more))
Line noise % L3
filter ~ T e 07
(Number of turns: 4) gﬁ"i" ‘ ‘ HG}j:x
130 ™~
Example 2 MCCB MC s

Power ::/‘/—v | [O] Servo amplifier
supply ~ =1 = % ¥

X =

Line noise | L2

filter C | L3

O |
S

Two filters are used
(Total number of turns: 4)
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(e) Radio noise filter (FR-BIF)

This filter is effective in suppressing noises radiated from the power supply side of the servo

amplifier especially in 10 MHz and lower radio frequency bands. The FR-BIF is designed for the
input only.

200 V class: FR-BIF

Connection diagram

Dimensions [Unit: mm]

Make the connection cables as short as possible. Grounding is

always required.

When using the FR-BIF with a single-phase power supply, always

insulate the lead wires that are not used for wiring.
- MR-J4-350A(-RJ) or less

Power
supply

Terminal

block Servo amplifier

MCCB MC
| |
X
—x | |
£
Radio noise
filter

* MR-J4-500A(-RJ) or more

Power !
supply X

MCCB MC

X =

E:\

Servo amplifier

Radio noise
filter

L1
L2
L3
]

Leakage current: 4 mA

Red White Blue Green
o
@ 1
¥ =
o
o
o
<
29 |
>
| o 95
| < hole
\ <
A ‘*‘“—lﬂ
58 | 29 | (7] 1t
- > 44
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Varistor for input power supply (recommended)
Varistors are effective to prevent exogenous noise and lightning surge from entering the servo
amplifier. When using a varistor, connect it between each phase of the input power supply of the
equipment. For varistors, the TND20V-431K and TND20V-471K, manufactured by NIPPON CHEMI-
CON, are recommended. For detailed specification and usage of the varistors, refer to the
manufacturer catalog.

Maximum
Maximum rated limit Statu.:; Varistor voltage rating
Power voltage capacity (range)
| Varist reference
suppy anstor Permissible circuit Surge Energy |Rated pulse ( V1 mA
voltage it current . it A v value)
voltage immunity immunity power [A] | V]
AC[Vrms]| DC[V] | 8/20 us[A] | 2ms [J] [W] [pF] I\
TND20V-431K 275 350 10.000/1 195 710 1300 430 (387 to 473)
200V time 10 100
class 7000/2 '
TND20V-471K 300 385 time 215 775 1200 470 (423 to 517)
Unit: mm
il Model D H i (Nite) +(g((j)5 1 \(;V
Max. Max. Max. +1.0 ) — 0 or
min. or less less
T TND20V-431K 215 24.5 6.4 3.3 20 0.8 10.0
TND20V-471K 6.6 3.5
Note. For special purpose items for lead length (L), contact the manufacturer.
E a

11- 67




11. OPTIONS AND AUXILIARY EQUIPMENT

11.15 Earth-leakage current breaker

(1) Selection method
High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.
Select an earth-leakage current breaker according to the following formula, and ground the servo
amplifier, servo motor, etc. securely.
To minimize leakage currents, make the input and output cables as short as possible, and make the
grounding cable longer than 30 cm.

Rated sensitivity current 2 10 « {Ig1 + Ign + Iga + K« (Ig2 + Igm)} [mA]......... (11.1)
Earth-leakage current breaker
Noise filter Type Mitsubishi K
Servo | Cable products
amplifier NV-SP
l Models provided with NV-SW
harmonic and surge NV-CP 1
= = = reduction techniques NV-CW
Iga 1g2 Igm
NV-HW
BV-C1
General models NFB 3
NV-L

Ig1: Leakage current on the electric channel from the earth-leakage current breaker to the input
terminals of the servo amplifier (Found from Fig. 11.5.)

Ig2: Leakage current on the electric channel from the output terminals of the servo amplifier to the servo
motor (Found from Fig. 11.5.)

Ign: Leakage current when a filter is connected to the input side (4.4 mA per one FR-BIF)

Iga: Leakage current of the servo amplifier (Found from table 11.3.)

Igm: Leakage current of the servo motor (Found from table 11.2.)

120
100
80
60
40
20
0

Leakage current [mA]

2 5514 38100
3.5 8 2260150
3080

Cable size [mm?]

Fig. 11.7 Leakage current example (Ig1, Ig2) for CV cable run in metal conduit
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Table 11.2 Servo motor leakage current example (Igm)

Servo motor power [kW] Leakage current [mA]
0.05t0 1 0.1
12t02 0.2
3t03.5 0.3
42t05 0.5
7 0.7
9to 11 1.0
15 1.3
22 2.3

Table 11.3 Servo amplifier leakage current example (Iga)

Servo amplifier capacity [kW] Leakage current [mA]
0.1t0 0.6 0.1
0.75t03.5 0.15

5/7 2
11/15 5.5
22 7

Table 11.4 Earth-leakage current breaker selection example

Rated sensitivity current of earth-

Servo amplifier leakage current breaker [mA]

MR-J4-10A(-RJ) to

MR-J4-350A(-RJ) 15
MR-J4-500A(-RJ) 30
MR-J4-700A(-RJ) 50
MR-J4-11KA(-RJ) to 100

MR-J4-22KA(-RJ)
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(2) Selection example
Indicated below is an example of selecting an earth-leakage current breaker under the following

conditions.
2mm?2x5m 2mm?x5m
NV
! Servo amplifier Servo motor
MR-J4-40A HG-KR43
Ig1 Iga Ig2 Igm

Use an earth-leakage current breaker designed for suppressing harmonics/surges.
Find the terms of equation (11.1) from the diagram.

_ S _
Ig1 =20+ 7555 = 0.1 [MA]

_ S _
g2 =20+ 505 = 0.1 [MA]

Ign = 0 (not used)

Iga =0.1[mA]

Igm = 0.1 [mA]

Insert these values in equation (11.1).

Ig210+{0.1+0+0.1+1+(0.1+0.1)}
> 4 [mA]

According to the result of calculation, use an earth-leakage current breaker having the rated sensitivity

current (Ig) of 4.0 [mA] or more.
An earth-leakage current breaker having Ig of 15 [mA] is used with the NV-SP/SW/CP/CW/HW series.
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11.16 EMC filter (recommended)

It is recommended that one of the following filters be used to comply with EN standard's EMC directive.
Some EMC filters have large in leakage current.

(1) Combination with the servo amplifier

Recommended filter (Soshin Electric)
Servo amplifier Rated voltage | Leakage current Mass [kg]

Model Rated current [A] IV AC] [mA]
MR-J4-10A(-RJ) to | (Note) 10 35
MR-J4-100A(-RJ) HF3010A-UN 5 '
MR-J4-200A(-RJ), | (Note) 30 55
MR-J4-350A(-RJ) HF3030A-UN '
MR-J4-500A(-RJ), | (Note) 40 250 5
MR-J4-700A(-RJ) HF3040A-UN
MR-J4-11KA(-RJ), 6.5
MR-J4-15KA(-RJ), fﬂNFo?f%o AUN 100 12
MR-J4-22KA(-RJ)

Note. A surge protector is separately required to use any of these EMC filters.

(2) Connection example

EMC filter Servo amplifier

MCCB

(Note 1) /:/

Power supply <

/

(Note 2)
3| Surge protector

(RSPD-250-U4)
1 (OKAYA Electric Industries Co., Ltd.)
Note 1. For 1-phase 200 V AC to 240 V AC, connect the power supply to L1 and L3.
Leave L2 open.
2. The example is when a surge protector is connected.

=y
P o —
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(3) Dimensions
(a) EMC filter

HF3010A-UN
[Unit: mm]
3-M4 3-M4
Y
of |
== ~
= = | +
— = =
MNE= -
' ' - Approx. 41
65+4
X | )
HF3030A-UN/HF-3040A-UN
[Unit: mm]
6-K
|
(& & [ — 1
|
3-L ‘ 3-L
Eﬁ/ | - @
I ‘ 1 AN~ | N
- — |- — - H| H| H| H E— - N
—d_ | N
} 3 >
v
@ 3 @] * 1
Cx1 Cx1 J2
i I . S
B+ H+2
£
Model Dimensions [mm]
A B C D E F G H J K L M
HF3030A-UN 260 | 210 85 155 | 140 | 125 44 140 70 R3.25 M5 M4
HF3040A-UN length: 8
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HF3100A-UN
[Unit: mm]
M8
~— ™
+| +
338
M6
S| | (00O
= 1 o
TF3005C-TX/TX3020C-TX/TF3030C-TX
[Unit: mm]
_ 6-R3.25 length: 8 -
(is! M4 eng M4 M4 3-M4 M4
< e o o— [
S
Q |
< i g e
© ] g I Y |
- =)
===E EB = : o @
T e
IN O O ©) ) [
100 £ 1 100 + 1 Approx.6.75+ 3
290+ 2 150 £ 2
3085 Approx. 160
3325 1705

,,,,,,,,,,,,,,,,,,,,,,,,,,
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(b) Surge protector

RSPD-250-U4 [Unit: mm]
oG
94205 3| =
; @i N\ Y
Resin le) H
o O
° <

»
1
.|
AN

- NN A
| 2007

Case

8+1
45+0.5

H

‘ 41 £1
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11.17 External dynamic brake

/N\CAUTION

@Use an external dynamic brake for a servo amplifier of MR-J4-11KA(-RJ) to MR-
J4-22KA(-RJ). Failure to do so will cause an accident because the servo motor
does not stop immediately but coasts at an alarm occurrence for which the servo
motor does not decelerate to stop. Ensure the safety in the entire equipment. For
alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

POINT

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

@ Configure up a sequence which switches off the magnetic contactor of the brake
unit after (or as soon as) SON (Servo-on) has been turned off at a power failure
or a malfunction.

@For the braking time taken when the dynamic brake is operated, refer to section
10.3.

@ The brake unit is rated for a short duration. Do not use it very frequently.

@®Dynamic brake operates at occurrence of alarm, [AL. E6 Servo forced stop
warning], 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.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the dynamic brake is 1000 times while
the machine decelerates from the rated speed to a stop once in 10 minutes.

@Be sure to enable EM1 (Forced stop 1) after servo motor stops when using EM1
(Forced stop 1) frequently in other than emergency.

(1) Selection of dynamic brake
The dynamic brake is designed to bring the servo motor to a sudden stop when a power failure occurs
or the protective circuit is activated, and is built in the 7 kW or less servo amplifier. Since it is not built in
the 11 kW or more servo amplifier, purchase it separately. Assign DB (Dynamic brake interlock) to any
of CN1-22 to CN1-25 and CN1-49 pins in [Pr. PD23] to [Pr. PD26] and [Pr. PD28].

Servo amplifier Dynamic brake
MR-J4-11KA(-RJ) DBU-11K
MR-J4-15KA(-RJ) DBU-15K
MR-J4-22KA(-RJ) DBU-22K-R1
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(2) Connection example

Operation ready

ALM
RA1 QFF ON Servo motor
@ w U
EMG stop switch I v
l Say
MCCB ~ E
foed 1 ( B
Power ! E
supply ¢ X —

24 V DC (Note 5)

j_”_

48 |ALM :
(Note 1) DB fed}

CN1

-_—1{SON| 15

— —P~——Em2| 42

(Note 4)
Main circuit
power supply
11

i ¢—Dicom| 20
24V DC L
(Note 5) picom| 21

Dynamick brake
interlock

| RA2 o]

External dynamic brake

Note 1. Assign DB (Dynamic brake interlock) in [Pr. PD23] to [Pr. PD26] and [Pr. PD28].

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

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

4. Turn off EM2 when the main power circuit power supply is off.

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

Coasting

Servo motor rotation Dynamic brake

Alarm Present

Absent ——mMmMMm

ON I
Base

OFF

DB (Dynamic ON
brake interlock) OFF

M
. Invalid :
Dynamic brake i Na
Valid - | e
I
I
EMG stop switch Short

Open

p—0 1

a. Timing chart at alarm occurrence b. Timing chart at EMG stop switch validity

Coasting
Dynamic brake

Electro magnetic
brake interlock

|
|
|
Servo motor speed !

|
(Note 1) 7 ms

ON
Base circuit !

OFF I . ‘
10 ms ' I | 1
—> “ 1 1
MBR ON ‘ | |
(Electromagnetic . | X '
brake interlock OFF (Valid) | . < .
) (Note 2) 15 ms to 60 ms ! | Electro magnetic
] N brake operation
ALM (Malfunction) 0] ! : delay time
OFF l !
o ON ' :
Main circuit Power |~ :
Control circuit OFF ;
I
DB (Dynamic ON :
T I
brake interlock) OFF C
I
Invalid y
Dynamic brake Valid ‘

Note 1. When powering off, DB (Dynamic brake interlock) will be turned off, and the base
circuit is turned off earlier than usual before an output shortage occurs.
(Only when assigning the DB as the output signal in [Pr. PD23] to [Pr. PD26], or
[Pr. PD028])
2. Variable according to the operation status.

c. Timing chart when both of the main and control circuit power are off
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(4) Dimensions
(a) DBU-11K/DBU-15K/DBU-22K-R1

[Unit: mm]
5 L
i R
(¥ Yo
d 7 . I
D D C
b D) C
A win ) , ¢
RISC 0T D D C
A 3 ) ¢
ol < ; L
D D C
o ; o
\ \
= = =
L 5 =} % u G %J 2.3
D 100 D F
g
C
yiay £

Terminal block

(&) al|lb|13]14

Screw: M4
Tightening torque: 1.2 [Nem]

Screw: M3.5
Tightening torque: 0.8 [N*m]

Mass | (Note) Connection wire [mm?]

Dynamic brake A B C D E F G
[kl UNVIwW Except UNV/W
DBU-11K 200 190 140 20 5 170 | 163.5 2 5.5 (AWG 10) | 2 (AWG 14)
DBU-15K/DBU-22K-R1 | 250 | 238 150 25 6 235 | 228 6 5.5 (AWG 10) | 2 (AWG 14)

Note. Selection conditions of wire size is as follows.
Wire type: 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Construction condition: One wire is constructed in the air.
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11.18 Heat sink outside mounting attachment (MR-J4ACN15K/MR-J3ACN)

Use the heat sink outside mounting attachment to mount the heat generation area of the servo ampilifier in
the outside of the cabinet to dissipate servo amplifier-generated heat to the outside of the cabinet and
reduce the amount of heat generated in the cabinet. In addition, designing a compact cabinet is allowed.

In the cabinet, machine a hole having the panel cut dimensions, fit the heat sink outside mounting
attachment to the servo amplifier with the fitting screws (4 screws supplied), and install the servo amplifier to
the cabinet.

Please prepare screws for mounting. They do not come with.

The environment outside the cabinet when using the heat sink outside mounting attachment should be within
the range of the servo amplifier operating environment.

The heat sink outside mounting attachments are used for MR-J4-11KB(-RJ) to MR-J4-22KB(-RJ).

The following shows the combinations.

e Heat sink outside mounting
Servo amplifier
attachment
MR-J4-11KA, MR-J4ACN15K
MR-J4-15KA
MR-J4-22KA MR-J3ACN
(1) MR-J4ACN15K
(a) Panel cut dimensions
[Unit: mm]
‘ 1?3 4-M10 Screw
Bl e |
£ I M
< L
|
|
§ Punched o
=) hole b
A
|
|
A v i ~ A
196 /| oof
218

Attachment

(2 places)
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(c) Mounting method

Attachment

Servo amplifier

Fit using the
assembling
screws.

Attachment

a. Assembling the heat sink outside mounting
attachment

Cabinet

Servo amplifier ‘

b. Mounting it to inside cabinet
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(d) Mounting dimensional diagram

B
3
5 20.6
2 >
Y Y T - Y 3 N
SRR * © < \
m ~
Y
2 ] \ 4 [ _J
U 4
I I o
K S """'l""f""" Attachment 5 nﬁnnmmnunnnunu
ervo amplifier I -
P 2- UUUUHWI\I\IUUUUUHa m pl Ifl er
I ¥ 0,2‘ 3 i
v : el v gv '\
N
o 32,
196 . 155 108. 3,
“ M hol
240 ounting hole Approx. 263 3
(2) MR-J3ACN
(a) Panel cut dimensions
[Unit: mm]
[Unit : mm]
< 203 > 4-M10 Screw
| /
Y R Y I
é [Te) & !
E—ﬁ | A
Q.
< I
o ’
By !
3 Punched
© - hole =
(a2} wn
” |
I
oy |
[sp} |
o | o
J 236 . $T
255
270
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(b) How to assemble the attachment for heat sink outside mounting attachment

¢

Screw )
(2 places)

Atta

ent

(c) Mounting method
Attach m{nt—i~v<

Punched
hole

Servo j| !
amplifier 3 L |l

Fit using the Servo
assembling amplifier | ||
Screws. °

W |

a. Assembling the heat sink outside mounting b. Mounting it to inside cabinet
attachment

/\ \\\/0

=] Cabinet

Attachment '
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(d) Mounting dimensional diagram

[Unit: mm]
20
S‘%_ R . Panel
5| 3 = i
g i C
<\ (g v | e JJ:@;
w iy
o g tcof | L
©° 5 ! Attachment § ol s ervo‘ rurm) |f|er\
Q.
| g HHHHHHEEEHHWEEHHEH |
| , Eﬂﬂﬂﬂﬂﬂﬁﬁﬁﬂﬂﬂ :WWHHHHHHHHi
| it
- | 33 e Panel
- 260 Mounting I

hole

Approx. 260

11-73



11. OPTIONS AND AUXILIARY EQUIPMENT

MEMO
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12. ABSOLUTE POSITION DETECTION SYSTEM

12. ABSOLUTE POSITION DETECTION SYSTEM

/N\CAUTION

@If [AL. 25 Absolute position erased] or [AL. E3 Absolute position counter warning]
has occurred, always perform home position setting again. Otherwise, it may
cause an unexpected operation.

@Refer to appendix 2 and 3 for battery transportation and the new EU Battery

Directive.

@If [AL. 25], [AL. 92], or [AL. 9F] occur due to such as short circuit of the battery,
the MR-BAT6V1 battery can become hot. Use the MR-BAT6V1 battery with case
to prevent getting burnt.

12.1 Summary

12.1.1 Features

POINT

@Disconnecting the encoder cable will erase the absolute position data. After
disconnecting the encoder cable, always execute home position setting and then
positioning operation.

For normal operation, as shown below, the encoder consists of a detector designed to detect a position
within one revolution and a cumulative revolution counter designed to detect the number of revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it

battery-backed, independently of whether the programming controller power is on or off. Therefore, once
home position return is made at the time of machine installation, home position return is not needed when
power is switched on thereafter.
Even at a power failure or a malfunction, the system can be easily restored.

General purpose

programmable controller

CPU

Positioning module
Current

Changing the
current
position data

position

1/0 module

Servo amplifier

S
(e

Servo motor

12- 1

Pulse train ;
command Home position data |
JUUL, [EEP-ROM memory | |
| Lso Current !
1XO position R
Backed up in the ' 1% §
case of power Fle s
failure LS 1X | g =
* Detecting the| |Detectingthe| | (@ &
Step-down number of position within|
circuit revolutions | |one revolution| |
| ] |
[ (6V—34V) ; |
MR-BAT6V1SET !
Battery
C D)
1 pulse/rev accumulative revolution High-speed
counter (1 pulse/rev) serial
communication
Counter within one revolution




12. ABSOLUTE POSITION DETECTION SYSTEM

12.1.2 Restrictions

The absolute position detection system cannot be configured under the following conditions. Test operation
cannot be performed in the absolute position detection system, either. To perform test operation, select
incremental system in [Pr. PAO3].

(1) Speed control mode and torque control mode.

(2) Control switch-over mode (position/speed, speed/torque, and torque/position).

(3) Stroke-less coordinate system, e.g. rotary shaft, infinitely long positioning.

(4) Changing of electronic gear after home position setting.

(5) Use of alarm code output.

12- 2
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12.2 Specifications

(1) Specification list

(2) Configuration

Item Description
System Electronic battery backup type
Battery Model MR-BAT6V1SET
Battery pack 2CR17335A (Primary lithium battery)
Nominal voltage I\ 6
Nominal capacity ~ [mAh] 1650
Operating C] 010 55
temperature
Operating C] 0to 55
temperature
Amount of lithium
metal [al 12
Mercury content Less than 1 ppm
Dangerous goods Inapplicable to Class 9
class (Battery pack containing 2 g or less lithium)
Operating hu.rr?|d|ty and 90% RH or less (non-condensing)
storage humidity
Mass [9] 34
Maxmgm Home position £32767 rev.
revolution range
I(\Tm_e R ) 6000
aximum spee Rotary servo motor (However, it is only when the acceleration time up to
at power failure o
. 6000 r/min is 0.2 s or longer.)
[r/min]
(Note 2) Battery Approximately 20,000 hours (equipment power
backup time Rotary servo motor supply: off, ambient temperature: 20 °C)

(Note 3) Battery life

5 years from date of manufacture

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure

or the like.

2. The data-holding time using a battery of MR-BAT6V1SET on condition that the power supply of
the servo amplifier is off. Replace the batteries within 3 years since the operation start whether
the power supply of the servo amplifier is on/off. If the battery is used out of specification, [AL.

25 absolute position lost] may occur.

3. Quality of the batteries degrades by the storage condition. The battery life is 5 years from the
production date regardless of the connection status.

Positioning module

1/0O module

QD70P_, QD70D_

QD75P_N, QD75D_N

QX40, QX41, QX42
QY40, QY41, QY42, QY50

LD75P4, LD75D4

LY40NT5P, LY41NT1P, LY42NT1P
LY40PT5P, LY41PT1P, LY42PT1P

FXon-_GM, FXon-_ PG

FXon series, FXon series

Programmable controller

QD75D_N
etc.

le} [
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(3) Parameter setting

POINT
@Set"_ __ 2"in [Pr. PAO3] when using the absolute position detection system by
communication. This parameter setting is supported by servo amplifier with
software version A3 or later.

Set" _ _ 1"in [Pr. PAQ3] to enable the absolute position detection system. Set"__ 2" when using the
communication-based ABS transfer system. Refer to section 12.10 for the communication-based ABS
transfer system.

[Pr. PA03]

HENE

—[ Absolute position detection system selection
0: Disabled (incremental system)
1: Enabled (absolute position detection system by DIO)
2: Enabled (absolute position detection system by communication-based)
(available for the software version A3 or later)

12.3 Battery replacement procedure

@Before installing a battery, turn off the main circuit power and wait for 15 minutes
or longer until the charge lamp turns off. Then, check the voltage between P+ and
AWARN ING N-with a voltage tester or others. Otherwise, an electric shock may occur. In
addition, when confirming whether the charge lamp is off or not, always confirm it
from the front of the servo ampilifier.

@ The internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.

ACAUTlON - Ground human body and work bench.

* Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

POINT

@®Replacing battery with the control circuit power off will erase the absolute
position data.
@Before replacing batteries, check that the new batteries are within battery life.

Replace the battery with only the control circuit power on. Replacing battery with the control circuit power on
will not erase the absolute position data.
Refer to section 12.4 for installation procedure of battery to the servo ampilifier.
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12.4 Battery installation and removal procedure
(1) Installation procedure

POINT

@For the servo amplifier with a battery holder on the bottom, it is not possible to
wire for the earth with the battery installed. Insert the battery after executing the
earth wiring of the servo amplifier.

Install a battery, and insert the
plug into the CN4 connector.

MR-J4-350A(-RJ) or smaller capacity models MR-J4-500A(-RJ) or larger capacity models

(2) Removal procedure

@Pulling out the connector of the MR-BAT6V1SET without the lock release lever

ACAUTlON pressed may damage the CN4 connector of the servo amplifier or the connector
of the MR-BAT6V1SET.

While pressing the lock release lever,
pull out the connector.

While pressing the lock release lever, slide
the MR-BAT6V1SET case toward you.
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(3) Replacement procedure of the battery in the MR-BAT6V1SET
When the MR-BAT6V1SET reaches the end of its life, replace the MR-BAT6V1 battery in the MR-
BAT6V1SET.
While pressing the locking part, open the cover.

Locking part
@JII

Replace the battery with a new MR-BAT6V1 battery.

Press the cover until it is fixed with the projection of the
locking part to close the cover.

Projection

12- 6
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12.5 Standard connection example

Servo amplifier

24V DC CN1
I:q F——oicom| 20
DOCOM| 46
(Note) Stroke end in forward rotation T~ LSP | 43
Stroke end in reverse rotation T~ LSN 44
External torque limit selection Reset TL 18
L RES 19
DOCOM| 46
Output [ _ Forced stop 2
Electromagnetic T AL IES L 77777777 Servo-on EM2 42
brake output S r ABS transmission | | SON 15
(*”” ‘F:/: L [ mode  TagsM] 17
L_‘—_—_{_é}_—_—_‘_ L__/_ L C ABS request | | S
Ea : : I:ABS transmission data bit 0 : : :BBSBT) 18
Reset InpUt : : I: ABS transmission data bit 1 : : ABSB1 22
-] o I:ABS transmission data ready | | 23
— r ——9|ABST| 25
||
1/O unit
Proximity dog signal — Dog —
- L Stop I I {DOCOM| 47
Stop signal - -
Power supply (24 V) ¢ DICOM 21
(] ()
% Ready - 7 — RD 49
B Zero-point - —P15R 1
€ signal OP 33
(@) [ ( [
-g [} () CR 41
S Clear 7 DOCOM| 47
7] [} [}
o [ (I
o [ [
Command [+ —1 PP 10
pulses = = PG 11
(for differential { NP 35
line driver type) |+ J — NG 36
Upper limit setting_v— i I
Analog torqsz limit - Ll ( - P15R !
+ 10 V/max. torque |j< 1 | L TLA 27
g —1 LG 28
SD Plate

Note. For operation, always turn on LSP and LSN.
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12.6 Signal explanation

When the absolute position data is transferred, the signals of connector CN1 change as described in this
section. They return to the previous status on completion of data transfer. The other signals are as described

in section 3.5.

For the I/O interfaces (symbols in the /O Category column in the table), refer to section 3.8.2.

stored into the non-volatile memory (backup
memory).

CN1
. . _— I/0 Control
Signal name Code |connector, Function/Application
) category mode
pin No.
While ABSM is on, the servo amplifier is in the
(Note) | ABS transfer mode, and the functions of CN1-22,
ABS transfer mode ABSM 1747 | cN1-23, and CN1-25 are as indicated in this bi-
table.
(Note) [ Turn on ABSR to request the absolute position
ABS request ABSR 18 data in the ABS transfer mode. DI-1
Indicates the lower bit of the absolute position
ABS transmission data ABSBO 22 data (2 bits) which is sent. from the servo to the DO-1
bit 0 programmable controller in the ABS transfer
. ) P
mode. If there is a signal, DO1 turns on. (Position
Indicates the upper bit of the absolute position control)
ABS transmission data ABSBA 23 data (2 bits) which is sent from the servo to the DO-1
bit 1 programmable controller in the ABS transfer
mode.
ABS transmission data Indicates that the data to be sent is being
read ABST 25 prepared in the ABS transfer mode. At the DO-1
y completion of the ready state, ABST turns on.
When CR is turned on, the position control
Home position setting CR 41 counter is cleared and the home position data is DI-1

Note. When "Used in absolute position detection system" is selected in [Pr. PA03], pin 17 acts as ABSM and pin 18 as
ABSR. They do not return to the original signals if data transfer ends.
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12.7 Startup procedure

(1)

()

©)

()

Battery installation.
Refer to section 12.4.

Parameter setting
Set" __ 1"in[Pr. PA03] of the servo amplifier and switch power off, then on.

Resetting of [AL. 25 Absolute position erased]
After connecting the encoder cable, [AL. 25] occurs at first power-on. Turn off the power, then on to
reset the alarm.

Confirmation of absolute position data transfer
When SON is turned on, the absolute position data is transferred to the programmable controller.
Transferring the proper absolute position data will trigger the followings.

(a) RD (Ready) turns on.
(b) The absolute position data ready contact of programmable controller turns on.

(c) The MR Configurator2 ABS data display window (refer to section 12.11) and programmable
controller side ABS data registers show the same value (at the home position address of 0).
If any warning such as [AL. E5 ABS time-out warning] or programmable controller side transfer error
occurs, refer to section 12.9 or chapter 8 and take corrective action.

Home position setting

The home position must be set if.

(a) System set-up is performed;

(b) The servo amplifier has been changed;

(c) The servo motor has been changed; or

(d) [AL. 25 Absolute position erased] occurred.

In the absolute position detection system, the absolute position coordinates are made up by making
home position setting at the time of system set-up. The motor shaft may operate unexpectedly if
positioning operation is performed without home position setting.

Always make home position setting before starting.
For the home position setting method and types, refer to section 12.8.3.
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12.8 Absolute position data transfer protocol

12.8.1 Data transfer

POINT

@ After switching on ABSM, turn on SON. When the ABS transfer mode is off,
turning on SON does not switch on the base circuit.

procedure

Each time SON is turned on (when the power is switched on for example), the programmable controller
reads the position data (present position) of the servo amplifier.
Time-out monitoring is performed by the programmable controller.

Servo amplifier

Programmable controller

DIO allocation change

Transmission data set

I}

Transmission data set

|

DIO allocation change

ON (Servo-on) on

ABSM on
PR

ABST on
_— ]

ABSR on
.

ABST off
—_—

ABSR off
.

ABST on
-_—

ABSR on
.

ABST off
—_—

ABSR off
.

ABST on
—_— ]

ABSM off
.

ABST off
-_—

Shift and addition

N
|
|

,,,,,,,,,,,,,,, o

Shift and addition

—

Setting the current
position

12- 10

Every time the SON is turned
ON, ABSM is turned ON to set

the data to be transmitted.

«Current position data»
The data is read in units of

2 bits; the read data is written

to the lowest bits, and the
register is shifted right until
32-bit data is configured.

«Sum check data»
The data is read in units of

2 bits; the read data is written

to the lowest bits, and the
register is shifted right until
6-bit data is configured.

A sum check is executed

for the received 32-bit data.

After making sure that

there are no errors in the data,

the current position is set.

Start processing

Repeated to configure 32-bit data

Repeated to configure 6-bit data

End processing

16 times

3 times
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12.8.2 Transfer method

The following shows a sequence how to turn on the base circuit while it is off state because SON is off, EM2
is off, or an alarm is occurring. In the absolute position detection system, every time SON is turned on,
ABSM should always be turned on to read the current position in the servo amplifier to the controller. The
servo amplifier transmits to the controller the current position latched when ABSM switches from off to on. At
the same time, this data is set as a position command value inside the servo amplifier. Unless ABSM (ABS
transfer mode) is turned on, the base circuit cannot be turned on.

(1) At power-on
(a) Timing chart

ON

Power J
SUPPY  opp
If SON is turned ON before ABSM is input
ON L T
SON |
OFF — !
| I
on 23 '
:)BSM During transfer of ABS Y During transfer of ABS Y
OFF —
| I
| I
. (Not i (Not
ON ! (Note) ! (Note
ABSR | |
OFF ; :
| ]
| I
ON I (Note) i (Note)
ABST | |
OFF T .
| | | I 1 |
| | | I 1 |
| 1 (Note) | | 1 (Note) | /
ABSBO " \/Absolute position\ " \/Absolute positiony
ABSB1 A data ‘ A data ‘
: 95 ms | 95 ms /
1
ON
Base circuit
OFF —
ON L
RD 1 Operation “Operation
OFE enabled enabled

Note. For details, refer to (1) (b) of this section.
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1) After the absolute position data is transmitted, RD turns on by ABSM-off. When RD is on, ABSM-

on is not received.

2)
is turned on.

Even if SON is turned on before ABSM is turned on, the base circuit is not turned on until ABSM

If a servo alarm has occurred, ABSM is not received. ABSM allows data transmission even while

a servo warning is occurring.

3)
[AL. E5 ABS time-out warning] occurs.

If ABSM is turned off during the ABS transfer mode, the ABS transfer mode is interrupted and

If SON is turned off, RES is turned on, and EM2 is turned off during the ABS transfer mode, [AL.

E5 ABS time-out warning] occurs.

4)

Note that if ABSM is turned on for a purpose other than absolute position data transmission, the

output signals will be assigned the functions of absolute position data transmission.

CN1 Pin No.

Output signal

ABSM (ABS transfer mode): off

ABSM (ABS transfer mode): on

22 Positioning completion

transmission data bit 03

23 Zero speed detection

transmission data bit 1

25 During torque limit control

transmission data ready

5)
keep the base circuit in the off state for 20 ms or longer.

(b) Detailed description of absolute position data transfer

ABSM is not accepted while the base circuit is on. For re-transferring, turn off SON signal and

Servo-on in ON 4G
programmable }
controller OFF
((
)y
SON
4 "
ABSM During transfer of ABS Y
1
3 5 |
ON ) ) i
ABSR A
OFF :
|
1
oN 2) 4) 6} . |
ABST L L L
OFF
1 | I | I 1
1 | I | I 1
I | I (( | I I
ABSBO /  Lower \ /7 ! // Checksum \
ABSB1 \ 2bits /] N\ ( | \Upper 2 bits /;

Note. If SON does not turn on within 1 s after ABSM off, [AL. EA ABS servo-on warning] will occur. But it will not

influence the transfer. SON on will cancel [AL. EA] automatically.
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1) The programmable controller turns on ABSM and SON at the leading edge of the internal servo-
on.

2) In response to ABS transfer mode, the servo detects and calculates the absolute position and
turns on ABST to notify the programmable controller that the servo is ready for data transmission.

3) After acknowledging that ABST is turned on, the programmable controller will turn on ABSR.

4) In response to ABSR, the servo outputs the lower 2 bits of the absolute position data and ABST
in the off state.

5) After acknowledging that ABST has been turned off, which implies that 2 bits of the absolute
position data have been transmitted, the programmable controller reads the lower 2 bits of the
absolute position data and then turns off ABSR.

6) The servo turns on ABST so that it can respond to the next request. Steps 3) to 6) are repeated
until 32-bit data and the 6-bit checksum have been transmitted.

7) After receiving of the checksum, the programmable controller confirms that the 19th ABST is
turned on, and then turns off ABSM. If ABSM is turned off during data transmission, ABSM is
interrupted and the [AL. E5 ABS time-out warning] occurs.

(c) Checksum
he checksum is the code which is used by the programmable controller to check for errors in the
received absolute position data. The 6-bit checksum is transmitted following the 32-bit absolute
position data.
At the programmable controller, calculate the sum of the received absolute position data using the
ladder program and compare it with the checksum code sent from the servo.
The method of calculating the checksum is shown. Every time the programmable controller receives
2 bits of absolute position data, it adds the data to obtain the sum of the received data. The
checksum is 6-bit data.

Example: absolute position data: -10 (FFFFFFF6H)

10°

01° «Appendix»

11° Decimal -10
110 i

11°
11°
11° When the binary data of each 2bits of the absolute
110 position data is added up, "10 1101"" is obtained.
11b e —
11
11°
11°
11°
11°

+) 11

101101°

| |
11° | Hexadecimal FFFF FFF6 |
‘ |
| Binary IREREEEIEEE s 010 |

Therefore, the checksum of "-10" (absolute position data) is "2DH"
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(2) Transmission error
(a) [AL. E5 ABS time-out warning]
In the ABS transfer mode, the servo amplifier processes time-out below, and displays [AL. E5] when
a time-out error occurs.
[AL. E5 ABS time-out warning] is cleared when ABSM changes from off to on.

1) ABS request off-time time-out check (applied to 32-bit absolute position data in 2-bit units
checksum)
If the ABS request signal is not turned on by the programmable controller within 5 s after ABST is
turned on, this is regarded as a transmission error and [AL. E5 ABS time-out warning] is output.

ON
ABSM
OFF
5s
| 1
ON | e ———— ——
ABSR | r !
OFF - :
| Signal is not turned ON;,
| 1
ON ;
ABST I
OFF !
I
Yes '
[AL. E5]
No

2) ABS request on-time time-out check (applied to 32-bit absolute position data in 2-bit units
checksum)
If the ABSR is not turned off by the programmable controller within 5 s after ABST is turned off,
this is regarded as the transmission error and [AL. E5 ABS time-out warning] is output.

ON
ABSM
OFF
ON l I
ABSR | | |
OFF | L\ ffffffff S
I I
} Signal is not turned OFF |
I I
ON !
ABST !
OFF :
I
I
Yes I
[AL. E5]
No
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3) ABS transfer mode finish-time time-out check
If ABSM is not turned off within 5 s after the last ABS transmission data ready (19th signal for
absolute position data transmission) is turned on, it is regarded as the transmission error and the
[AL. E5 ABS time-out warning] is output.

ON 46

ABSM |
OFF //// L—
I
ON :
ABSR I
OFF '
I
|
ABST :
OFF 1 2 3 4 18 19
Yes
[AL. E5]
No

4) ABSM-off check during the ABS transfer
When the ABSM is turned on to start transferring and then the ABS transfer mode is turned off
before the 19th ABS transmission data ready is turned on, [AL. E5 ABS time-out warning] occurs,
regarding it as a transfer error.

ON 45
ABSM
OFF
1 2 3 4 18 19
ON
ABSR
OFF L
1 2 3 4 18 19
ON -
ABST | |
oOFF—— - —1 — 4 3 1 —— ‘-
Yes
[AL. E5]
No
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5) SON off, RES on,and EM2 off check during the ABS transfer
When the ABS transfer mode is turned on to start transferring and then SON is turned off, RES is
turned on, or EM2 is turned on before the 19th ABST is turned on, [AL. E5 ABS time-out warning]
occurs, regarding it as a transfer error.

ON
SON
OFF
ON 5
ABSM
OFF L
1 2 3 4 18 19
ON
ABSR
OFF
1 2 3 4 18 19
ON [
ABST : :
oOFF————F  — .+ '+t 1 J L -
Yes
[AL. E5]
No

(b) Checksum error
If the checksum error occurs, the programmable controller should retry transmission of the absolute
position data.
Using the ladder check program of the programmable controller, turn off ABSM. After a lapse of 10
ms or longer, turn off SON (off time should be longer than 20 ms) and then turn it on again.
If the absolute position data transmission fails even after retry, process the ABS checksum error.
The start command should be interlocked with ABST to disable positioning operation when an
checksum error occurs.
The following shows an example of three retries.

20 ms 20 ms 20 ms
orlonger ~  orlonger orlonger
ON b b Lo
SON Retry 1 Retry 2 Retry 3
OFF 10 ms | . 10ms | . 10 ms | i 10ms |
or longer ! lor longer ! lor longer ! lor longer !
I I I I I I I
ON
ABSM J
OFF
ON
ABSR
OFF
ON
ABST
OFF
Yes
ABS checksum error
No
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(3) Atthe time of alarm reset
If an alarm occurs, turn off SON by detecting ALM. If an alarm has occurred, ABSM cannot be accepted.
In the reset state, ABSM can be input.

ON —M
SON Y A
OFF
l
|
ON l
RES ) |
OFF . :
I |
| |
ON !
ABSM | 4 During transfer of ABS Y
OFF :
I |
] |
I |
ON | l
ABSR ! }
OFF : :
] |
I |
ON | |
I |
ABST I |
OFF ! :
I | I I
I | | /
I | 1 1
ABSBO : : XAbsolute positionX /
ABSB1 X i data .
| | 95 ms /
I — i
ON : '
Base circuit Y I
OFF :
| |
ON I I
ALM Y A
OFF ,
|
I
ON -
RD v “Operatlon
OFF enabled

f

Occurrence of alarm
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(4) Atthe time of forced stop reset
(a) If the power is switched on in the forced stop state

he forced stop state can be reset while the absolute position data is being transferred. If the forced
stop state is reset while the absolute position data is transmitted, the base circuit is turned on 95 ms
after resetting. If ABSM is off when the base circuit is turned on, RD is turned on 5 ms after the
turning on of the base circuit. If ABSM is on when the base circuit is turned on, it is turned off and
then RES is turned on. The absolute position data can be transmitted after the forced stop state is
reset.
The current position in the servo amplifier is updated even during an forced stop. When SON or
ABSM are turned on during an forced stop as shown below, the servo amplifier transmits to the
controller the current position latched when ABSM switches from off to on, and at the same time, the
servo amplifier sets this data as a position command value. However, since the base circuit is off
during a forced stop, the servo-lock status is not encountered. Therefore, if the servo motor is
rotated by external force or the like after ABSM is turned on, this travel distance is accumulated in
the servo amplifier as droop pulses. If the forced stop is cleared in this status, the base circuit turns
on and the motor returns to the original position rapidly to compensate for the droop pulses. To avoid
this status, reread the absolute position data before clearing the forced stop.

Power ON J
SUPPY  opp

ON
SON A
OFF
1
ON ! Reset
EM2 : Y
OFF : |
| |
1 |
ON !
ABSM 4 During transfer of ABS Y I
OFF !
|
1
ON |
ABSR |
OFF ;
1
|
ON !
ABST |
OFF 1
| | |
| | |
| 1 |
ABSBO ><Abso|ute positior>< :
ABSB1 ‘ data ‘ |
: 95 ms
|
ON
Base circuit
OFF
- 5ms
—
1
ON ' ,
RD 1 Operation
OFF enabled

12- 18



12. ABSOLUTE POSITION DETECTION SYSTEM

(b) If forced stop is activated during servo-on

ABSM is permissible while in the forced stop state. In this case, the base circuit and RD are turned
on after the forced stop state is reset.

SON

EM2

ABSM

ABSR

ABST

ABSBO
ABSB1

Base circuit

RD

ON

OFF

ON

OFF ——

ON

OFF

ON

OFF

During transfer of ABS

ON

OFF

‘ Absolute positio
‘ data

X

ON ——

95 ms

OFF

ON —

OFF
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12. ABSOLUTE POSITION DETECTION SYSTEM

12.8.3 Home position setting

(1) Dog type home position return
Preset a home position return creep speed at which the machine will not be given impact.
On detection of a zero pulse, CR is turned from off to on. At the same time, the servo amplifier clears the
droop pulses, comes to a sudden stop, and stores the stop position into the non-volatile memory as the
home position absolute position data.
CR should be turned on after it has been confirmed that INP is on. If this condition is not satisfied, [AL.
96 Home position setting warning] will occur, but that warning will be reset automatically by making
home position return correctly.
The number of home position setting times is limited to 1,000,000 times.

Servo motor

Proximity dog
ON
DOG (Proximity dog)
OFF I —
|
|
ON ‘
INP (In-position) A
OFF
|
|
ON ‘
CR (Home position setting) L
OFF
| | ! |
| I 20 ms or longer 20 ms or longer! D
> “ A
ABSBO (ABS transmission data bit 0) ‘
ABSB1 (ABS transmission data bit 1) Update
ON
ABSV )

(Absolute position undetermined)

OFF —

ON
Control circuit power supply
OFF
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(2) Data set type home position return

POINT
@®Never make home position setting during command operation or servo motor
rotation. It may cause home position sift.
@It is possible to execute data set type home position return during the servo off.

Move the machine to the position where the home position is to be set by performing manual operation
such as JOG operation. When CR is on for longer than 20 ms, the stop position is stored into the non-
volatile memory as the home position absolute position data.

When the servo on, set CR to on after confirming that INP is on. If this condition is not satisfied, [AL. 96
Home position setting warning] will occur, but that warning will be reset automatically by making home
position return correctly.

The number of home position setting times is limited to 100,000 times.

Manual feed (JOG, etc.)

Servo motor

ON
INP (In-position)
OFF
ON
CR (Home position setting) \
OFF

| |
20 ms or longer | D

ABSBO (ABS transmission data bit 0) Updat
ABSB1 (ABS transmission data bit 1) \-Peate

\
. /

OFF I

ON
Control circuit power supply
OFF

ABSV
(Absolute position undetermined)
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12.8.4 Use of servo motor with an electromagnetic brake

The timing charts at power on/off and SON on/off are given below.

Preset [Pr. PD03] to [Pr. PD22] of the servo amplifier to enable MBR. When MBR is set for the CN1-23 pin,
turning ABSM on will change the CN1-23 pin to ABSB1 (ABS transmission data bit 1). Therefore, configure
an external sequence to generate the electromagnetic brake torque as soon as ABSM and MBR turn off.

Power ON J
SuPPly  opp
SON

ABSM

ABSR

ABST

ABSBO
ABSB1

Base circuit
RD

MBR

Electromagnetic
brake torque

ON

OFF —

ON

OFF —

ON

OFF

During transmission

of ABS

During transmission
of ABS

ON

OFF

Absolute position
data

Absolute position
) data

ON

OFF

ON

OFF

ON

OFF

ON

OFF
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12.8.5 How to process the absolute position data at detection of stroke end

The servo amplifier stops the acceptance of the command pulse when off of LSP or LSN are detected,
clears the droop pulses to 0 at the same time, and stops the servo motor. At this time, the programmable
controller keeps outputting the command pulse. Since this causes a discrepancy between the absolute
position data of the servo amplifier and the programmable controller, position mismatch will occur if the
operation is continued. To prevent this difference in position data from occurring, do as described below.
When the servo amplifier has detected the stroke end, perform JOG operation or the like to clear the stroke
end.

After that, switch SON off once, then on again, or switch the power off once, then on again. This causes the
absolute position data of the servo amplifier to be transferred to the programmable controller, restoring the
normal data.

12.9 Absolute position data transfer errors

POINT

@®\When the following alarm or warning occurs, refer to "MELSERVO-J4 Servo
Amplifier Instruction Manual (Troubleshooting)" to remove the failure.
[AL. 25 Absolute position erased]
[AL. 96 Home position setting warning]
[AL. E3 Absolute position counter warning]
[AL. E5 ABS time-out warning]
[AL. EA ABS servo-on warning]
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(1) The off period of the ABS transmission data ready signal output from the servo amplifier is checked. If
the off period is 1 s or longer, regard as a transfer fault and generate the ABS communication error.
Generate the ABS communication error if [AL. E5 ABS time-out warning] is generated at the servo
amplifier due to an ABS request on time time-out.

ABSM

ABSR

ABST

ABS communication
error

ON

OFF

ON

OFF

ON

OFF

YES

NO

B ittt BT

~
|
|
|
|
]IL““““““JL
|
|
|
|
|
|

The signal does not come ON

The time required for the ABS transfer mode signal to go off after it has been turned on (ABS transfer
time) is checked. If the ABS transfer time is longer than 5 s, regard that a transfer fault has occurred,
and generate the ABS communication error. Generate the ABS communication error if [AL. E5 ABS
time-out warning] is generated at the servo amplifier due to an ABS transfer mode completion time time-

out.

ABSM

ABSR

ABST

ABS communication
error

ON

OFF

ON

OFF

ON

OFF

YES

NO

5s

A

(
)
The signal does not go OFF

2 3 4 18 19
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(3) The time required for the ABS request signal to go off after it has been turned on (ABS transfer time) is
checked. To detect [AL. E5 ABS time-out warning] at the servo ampilifier. If the ABS request remains on
for longer than 1 s, regard that a fault relating to the ABS request signal or the ABST has occurred and

generate the ABS communication error.

Generate the ABS communication error if [AL. E5 ABS time-out warning] is generated at the servo
amplifier due to an ABS request off time time-out.

ON
ABSM

OFF

ON
ABSR

OFF

ON
ABST

OFF

ABS communication YES
error NO

The signal does
not go OFF
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12.10 Communication-based absolute position transfer system
12.10.1 Serial communication command

The following commands are available for reading absolute position data using the serial communication
function. When reading data, take care to specify the correct station number of the servo amplifier from
where the data will be read.

When the master station sends the data No. to the slave station (servo amplifier), the slave station returns
the data value to the master station.

(1) Transmission
Transmit command [0] [2] and data No. [9] [1].

(2) Reply
The absolute position data in the command pulse unit is returned in hexadecimal.

Data 32-bit length (hexadecimal representation)

12.10.2 Absolute position data transfer protocol

(1) Data transfer procedure
Every time SON turns on at power-on or like, the controller must read the current position data in the
servo amplifier. Not performing this operation will cause a position shift.
Time-out monitoring should be performed by the controller.

Servo amplifier Controller

e
.

Absolute position data
command transmission

————————————

Absolute position
data acquisition

|
|

Current position
acquisition
Current value
change

Position command start

| o
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(2) Transfer method
The following shows a sequence how to turn on the base circuit while it is off state because SON is off,
EM2 is off, or an alarm is occurring. In the absolute position detection system, always give the serial
communication command to read the current position in the servo amplifier to the controller every time
RD turns on. The servo amplifier sends the current position to the controller on receipt of the command.
At the same time, this data is set as a position command value in the servo amplifier.

(a) Sequence processing at power-on

Power ON
supply OFF

|
ON
SON OFF |

' 95 ms
Base ON
circuit OFF
"' 5ms
RD ON
OFF

Absolute position data

command transmission

I
I
|
|
Absolute position data |
receive !
|
I
I
I

Current position change
po

Absolute position
data

Current position

Pulse train command

ot

|
; "
During this period, get absolute position data.

1) The base circuit turns on after 95 ms.
2) After the base circuit is turned on, RD turns on.

3) After RD turned on and the controller acquired the absolute position data, give command pulses
to the servo amplifier. If the controller gives command pulses before acquiring the absolute
position data, a position shift can occur.

(b) Communication error
If a communication error occurs between the controller and servo amplifier, the servo amplifier sends
the error code. The definition of the error code is the same as that of the communication function.
Refer to section 14.3.3 for details.
If a communication error has occurred, perform retry operation. If several retries do not result in a
normal termination, perform error processing.
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(c) Atthe time of alarm reset
If an alarm has occurred, detect ALM

and turn off SON. After removing the alarm occurrence factor

and deactivating the alarm, get the absolute position data again from the servo ampilifier in

accordance with the procedure in (a)

SON

RES

Base circuit

ALM

RD

Absolute position data

command transmission

Absolute position
data receive

Current position

Pulse train command

of this section.

ON
OFF

ON
OFF

ON
OFF

|

Current position change
/

Absolute position
data

=

During this period, get absolute position data.
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(d) At the time of forced stop reset

210 ms after the forced stop is deactivated, the base circuit turns on, and RD turns on further 5 ms
after that, turns on. Always get the current position data using RD as the trigger before the position

command is issued.

1) When power is switched on in a forced stop status

ON
Power
supply OFF4
ON
SON
OFF
EM2 ON
OFF ! ' 210 ms
ON
Base circuit
OFF ' 5ms
RD ON
OFF

Absolute position data
command transmission

Absolute position
data receive

Current position change
/

Current position

Absolute position
data

Pulse train command

o

|
During this period, get absolute position data.

2) When a forced stop is activated during servo on

SON ON —‘
OFF ‘
EM2 ON
OFF ! : ' 95 ms
ON
Base circuit ‘
OFF . ' 5ms
1 e
RD ON

OFF_‘

Absolute position data
command transmission

Absolute position
data receive

Current position change
/

Current position

‘Absolute position
data

Pulse train command

12 -

During this period, get absolute position data.
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12.11 Confirmation of absolute position detection data

You can check the absolute position data with MR Configurator2.
Choose "Monitor" and "ABS Data Display" to open the absolute position data display screen.

d |
]
X

{ ABS ata splay
(] asdist M

Absolute postion deta (AB% position)

Dizplay the current position of hame position used a0,

Walue of each motor edge pulse “alue of each command pulse
1} 1]
=ABS=Enc. counts Mo. per ot +(CYC-CYC0) =(COVICHA 1V alue of each motor edge pls.

Encoder data

Amp, wal Home position
Abzolute encoder data Ab=olute encoder data at home position
CY'C [Mator edge pulse value) CYC0 (Motor edge pulse value)
1479 | pulzse 0 pulse
Motor rotations Mo, Motor rotations Mo, st home position
ABS ABSO
0 rev Of rey
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13. USING STO FUNCTION

13. USING STO FUNCTION

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

13.1 Introduction

This section provides the cautions of the STO function.

13.1.1 Summary

This servo amplifier complies with the following safety standards.
* ISO/EN I1SO 13849-1 category 3 PL d
* IEC/EN 61508 SIL 2
- IEC/EN 61800-5-2 SIL 2

13.1.2 Terms related to safety

The STO function shuts down energy to servo motors, thus removing torque. This function electronically cuts
off power supply in the servo amplifier.
The purpose of this safety function is as follows.

(1) Uncontrolled stop according to stop category 0 of IEC/EN 60204-1

(2) Preventing unexpected start-up

13.1.3 Cautions

The following basic safety notes must be read carefully and fully in order to prevent injury to persons or
damage to property.

Only qualified personnel are authorized to install, start-up, repair, or service the machines in which these
components are installed.

They must be familiar with all applicable local regulations and laws in which machines with these
components are installed, particularly the standards mentioned in this manual.

The staff responsible for this work must be given express permission from the company to perform start-up,
programming, configuration, and maintenance of the machine in accordance with the safety standards.

@ Improper installation of the safety related components or systems may cause

AWARN | NG improper operation in which safety is not assured, and may result in severe
injuries or even death.

Protective Measures
- This servo amplifier satisfies the Safe Torque Off (STO) function described in IEC/EN 61800-5-2 by
preventing the energy supply from the servo amplifier to the servo motor. If an external force acts upon
the drive axis, additional safety measures, such as brakes or counterbalances must be used.
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13.1.4 Residual risks of the STO function

Machine manufacturers are responsible for all risk evaluations and all associated residual risks. Below are
residual risks associated with the STO function. Mitsubishi is not liable for any damages or injuries caused
by these risks.

(1) The STO function disables energy supply to the servo motor by electrical shut-off. The function does not
mechanically disconnect electricity from the motor. Therefore, it cannot prevent exposure to electric
shock. To prevent an electric shock, install a magnetic contactor or a molded-case circuit breaker to the
main circuit power supply (L1, L2, and L3) of the servo amplifier.

(2) The STO function disables energy supply to the servo motor by electrical shut-off. It does not guarantee
the stop control or the deceleration control of the servo motor.

(3) For proper installation, wiring, and adjustment, thoroughly read the manual of each individual safety
related component.

(4) In the safety circuit, use components that are confirmed safe or meet the required safety standards.

(5) The STO function does not guarantee that the drive part of the servo motor will not rotate due to external
or other forces.

(6) Safety is not assured until safety-related components of the system are completely installed or adjusted.

(7) When replacing this servo amplifier, confirm that the model name of servo amplifiers are exactly the
same as those being replaced. Once installed, make sure to verify the performance of the safety
functions before commissioning the system.

(8) Perform all risk assessments to the machine or the whole system.

(9) To prevent accumulation of malfunctions, perform malfunction checks at regular intervals based on the
risk assessments of the machine or the system. Regardless of the system safety level, malfunction

checks should be performed at least once per year.

(10) If the upper and lower power module in the servo amplifier are shorted and damaged simultaneously,
the servo motor may make a half revolution at a maximum.

(11) The STO input signals (STO1 and STO2) must be supplied from one power source. Otherwise, the
STO function may not function properly due to a sneak current, failing to bring the STO shut-off state.

(12) For the STO 1/O signals of the STO function, supply power by using a safety extra low voltage (SELV)
power supply with the reinforced insulation.
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13.1.5 Specifications

(1) Specifications

Item

Specifications

Safety function

STO (IEC/EN 61800-5-2)

Safety performance

ISO/EN ISO 13849-1 category 3 PL d, IEC/EN 61508 SIL 2,
EN 62061 SIL CL2, EN 61800-5-2 SIL 2

Mean time to dangerous failure
(MTTFd)

100 years or more (Note)

Diagnostic converge (DC)

Medium (90% to 99%) (Note)

Average probability of dangerous

failures per hour (PFH) [1/h]

1.68 x 107"

Number of on/off times of STO

1,000,000 times

CE marking

LVD: EN 61800-5-1
EMC: EN 61800-3

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

(2) Function block diagram (STO function)

Note. This is the value required by safety standards.

\ SBaseI p?g\r/er
u
Shut-off signal (ST0C1')\18 “P‘F)’gryafm' S_;tt_
‘ Monitor signal (TOFB1) off
Shut-off signal (STO2) Jshut- module
" Monitor signal (TOFB2) °“_M -

(3) Operation sequence (STO function)

Servo motor speed

EM2 (Forced stop 2)

STO1 - STO2

Magnetic contactor

Base circuit
(Supplying energy to
the servo motor)

0 r/min

—

N

M Servo motor

r

ON
OFF

5

ON

OFF ;,

|
ON :
OFF (8 ms)
——p
o I
OFF
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13.1.6 Maintenance

This servo amplifier has alarms and warnings for maintenance that supports the Mitsubishi drive safety
function. (Refer to chapter 8.)

13.2 STO 1/0O signal connector (CN8) and signal layouts

13.2.1 Signal layouts

POINT

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

Servo amplifier

STO /O signal connector
CN8
V OPEN
mr Do 2 1
@Ol E
o 2 3
(ED STO1 | |[sTocom
O =
@<= | =1
= " { TOFB1| |STO2
oo
I: g 8 7
O TOFCcOM| [TOFB2|
O
o
[ Do B
Do)
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13.2.2 Signal (device) explanations

(1) 1/O device

Signal name

Connector
pin No.

Description

1/0
division

STOCOM

CN8-3

Common terminal for input signal of STO1 and STO2

DI-1

STO1

CN8-4 | Inputs STO state 1.

STO state (base shut-off): Open between STO1 and STOCOM.

STO release state (in driving): Close between STO1 and STOCOM.

Be sure to turn off STO1 after the servo motor stops by the servo-off state or with forced
stop deceleration by turning off EM2 (Forced stop 2).

DI-1

STO2

CN8-5 | Inputs STO state 2.

STO state (base shut-off): Open between STO2 and STOCOM.

STO release state (in driving): Close between STO2 and STOCOM.

Be sure to turn off STO2 after the servo motor stops by the servo-off state or with forced
stop deceleration by turning off EM2 (Forced stop 2).

DI-1

TOFCOM

CNB8-8

Common terminal for monitor output signal in STO state

DO-1

TOFB1

CN8-6

Monitor output signal in STO1 state
STO state (base shut-off): Between TOFB1 and TOFCOM is closed.
STO release state (in driving): Between TOFB1 and TOFCOM is opened.

DO-1

TOFB2

CN8-7

Monitor output signal in STO2 state
STO state (base shut-off): Between TOFB2 and TOFCOM is closed.
STO release state (in driving): Between TOFB2 and TOFCOM is opened.

DO-1

(2) Signals and STO state
The following table shows the TOFB and STO states when the power is on in normal state and STO1

and STO2 are on (closed) or off (opened).

Input signal State
<101 | S0 | Between TOFB1 and TOFCOM Between TOFB2 and TOFCOM (aitr‘]"i’;f;;(;:?sfg‘ti Z?SF;SO
(Monitoring STO1 state) (Monitoring STO2 state) e

amplifier)
Off Off | On: STO state (base circuit shut-off) | On: STO state (base circuit shut-off) | On: STO state (base circuit shut-off)
Off On On: STO state (base circuit shut-off) | Off: STO release state Off: STO state (base circuit shut-off)
On Off [ Off: STO release state On: STO state (base circuit shut-off) | Off: STO state (base circuit shut-off)
On On Off: STO release state Off: STO release state Off: STO release state

(3) Test pulse of STO input signal
Set the test pulse off time inputted from outside to 1 ms or less.

13.2.3 How to pull out the STO cable

The following shows how to pull out the STO cable from the CN8 connector of the servo amplifier.

While pressing knob 1) of the STO cable plug in the
direction of the arrow, pull out the plug 2).

(This figure shows the MR-J4-B servo amplifier. This
procedure also applies to the MR-J4-A servo amplifier.)
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13.3 Connection example

POINT
@Turn off STO (STO1 and STO2) after the servo motor stops by the servo off
state or with forced stop deceleration by turning off EM2 (Forced stop 2).
Configure an external sequence that has the timings shown as below using an
external device such as the MR-J3-D05 safety logic unit.

ON
STO1 - STO2 OFF

ON !

EM2 OFF L

Servo motor :

speed 0 r/min ‘

@If STO is turned off during operation, the servo motor is in dynamic brake stop
(stop category 0), and [AL.63 STO timing error] will occur.

13.3.1 Connection example for CN8 connector

This servo amplifier is equipped with the connector (CN8) in accordance with the STO function. When this
connector is used with a certified external safety relay, power to the motor can be safely removed and
unexpected restart can be prevented. The safety relay used should meet the applicable safety standards
and have forcibly guided or mirror contacts for the purpose of error detection.

In addition, the MR-J3-D05 safety logic unit can be used instead of a safety relay for implementation of
various safety standards. Refer to Appendix 5 for details.

The following diagram is for source interface. For sink interface, refer to section 13.4.1.

Servo amplifier

Forced stop 2 CN3 Aépgrlgé
T EM2 | 42 ﬂ—@—‘
L“ picom| 20
24V DC
picom| 21
CN8 Approx.
Note 2 :
STO1 éi)?( ) sto1| 4 3.0kQ CN8|(Note 1)
T 6 |[TOFB1
STO2 ﬂNote 2) : R .
: , 8 | Torcom
_|= ! : STOCOM 3 .
: : 7 |TOFB2
|

24V DC ¢ SER
Ry
(Note 3) Open

Note 1. By using TOFB, whether the servo is in the STO state can be confirmed. For connection
examples, refer to section 13.3.2 to 13.3.4.

2. When using the STO function, turn off STO1 and STO2 at the same time. Turn off STO1
and STO2 after the servo motor stops by the servo off state or with forced stop
deceleration by turning off EM2 (Forced stop 2).

3. Configure the interlock circuit so that the door is open after the servo motor is stopped.
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13.3.2 External 1/O signal connection example using an MR-J3-D05 safety logic unit

POINT

@ This connection is for the source interface. For the other I/O signals, refer to the
connection examples in section 3.2.

(1) Connection example

24V
82 S sS4 s3
MR-J3-D05 RESA ¥ 1 Yoy RESBHGLQ,;,,;,,,
(Note)  (Note) e ©
SW1  sw2 STOA STOB
EM2 EM2
(A-axis) (B-axis)

CN9
1A | SDIMA+

n

1B | SDHA- [ MC\ - -\ __
[ [ Servo amplifier
4A | SDO1A+
“ [ N8| vt e |
CN8A 4B | SDO1A- NI sTo1 |4 ‘
| Ay i #Z
CN10 STO2 |5 ‘
3A | SDI2A ! A
+
Kx@ >— STOCOM | 3 \
3B | SDI2A- i [ [ [ [ i L — —
TOFB1 |6
1A | SRESA+ | & x“
g e |
18| SRESA- ( Tors2 |7]] [ \ i
T f ol
x
" 4 6A | SDO2A+ L E—— ! E@ |
6B | SDO2A- > |
[ CC (¢ C
. 8A| TOFA CN1
X
% EM2 (Aaxis)
M
Servo motor
CN9
2A| SDI1B+
gzl [
2B| SDI1B- Mc\ - \__
Servo amplifier
N8B 3A| SDO1B+ N
e N L it o |
3B| SDO1B- sTo1 |4 ‘
| ’)v I jz
CN10 STO2 |5 ‘
4A| SDI2B+ ! Ao
K‘@ [ E STOCOM| 3 |
4B | SDI2B- 4" l [ i | — |—s
2A | SRESB+ TOFB1 |6 | 5 “\
* |
o e
I 2B | SRESB- TOFB2 |7 ‘ [ \
= ‘ I :%I;jﬁﬁ
x‘ 5A| SDO2B* TOFCOM| 8 } . \
5B | SDO2B- |
1 [ —
. 88| TOFB CN1T
X
EM2 (B-axis) N
T 17a| +24v "
78 ov
o
Servo motor
ov
Note. Set the delay time of STO output with SW1 and SW2. These switches for MR-J3-D05 are located where dented from the front
panel.
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(2) Basic operation example
The switch status of STOA is input to SDI2A+ of MR-J3-D05, and then it will be input to STO1 and STO2
of the servo amplifier via SDO1A and SDO2A of MR-J3-D05.
The switch status of STOB is input to SDI2B+ of MR-J3-D05, and then it will be input to STO1 and STO2
of the servo amplifier via SDO1B and SDO2B of MR-J3-D05.

A-axis shutdown 1and 2 Energizing (close) —‘\

B-axis shutdown 1and 2 Shut-off (open)

Stop

EM2 input . Shut off delay
Operation - 000,
STO1. STO2 Normal (close) STO shut-off
' Shut-off (open)
Servo amplifier

Servo motor speed

0 r/min

Servo motor drivable STO status
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13.3.3 External 1/O signal connection example using an external safety relay unit

POINT

@ This connection is for the source interface. For the other 1/0 signals, refer to the
connection examples in section 3.2.

This connection example complies with the requirement of ISO/EN ISO 13849-1 category 3 PL d.
For details, refer to the safety relay module user's manual.

24V

Safety relay module
MELSEC
(QS90SR2S)

ov

33 S4 EMG
L L ®>
<
KM1
|
| —|
200 [ z10 | 720 KM1
Control 33\7 7\ N 7\
supply circuit Ej\ B 7\ B 7\ N
| N
COMO| X0 [COM1[ X1 Jmmed 701 [ 211 Z21 Servo amplifier
CNSI ‘rcér@fcﬁi{ i
sto1| | ! ! SIZ
S1or JE P B ‘
EMG ‘
(Note) i g |
STO2 i ! —
| B
stocom| | | |2 (I}
| -»
|
K3 \ |
Y ‘ i
| |
TOFCOM | ‘
|
| |
TOFB2 L*f*f*Jz
. . . T —20
S1: STO shut-off switch (STO switch)
S2: Start switch (STO release switch) CN1 I
S3: On switch EM1
S4: Off switch or
KM1: Magnetic contactor EM2 N
K3: Safety relay
EMG: Emergency stop switch M

Servo motor

Note. To enable the STO function of the servo amplifier by using "Emergency switching off", change S1 to EMG. The stop category at
this time is "0". If STO is turned off while the servo motor is rotating, [AL. 63 STO timing error] will occur.
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13. USING STO FUNCTION

13.4 Detailed description of interfaces

This section provides the details of the I/O signal interfaces (refer to the I/O division in the table) given in
section 13.2. Refer to this section and make connection with the external device.

13.4.1 Sink I/O interface

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

Servo amplifier

For transistor

«—— STO1
Approx. 5 mA <+— ST02 ——
| — |
k Approx. 3.0kQ |
. =
. Switch @@ Dl
| | STOCOM
g
Vees 1.0V 24V DC + 10%
lceo = 100 pA 500 mA

(2) Digital output interface DO-1
This is a circuit of collector output terminal of the output transistor. When the output transistor is turned
on, collector terminal current will be applied for the output.
A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load.
(Rated current: 40 mA or less, maximum current: 50 mA or less, inrush current: 100 mA or less) A
maximum of 5.2 V voltage drop occurs in the servo amplifier.

(a) When outputting two STO states by using each TOFB

Servo amplifier

TOFB11H — Load
,x@]% LY

_| TOFCOM

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

J Néte

( )
h 24V DC £ 10%
X 3'2 TOFB2| 500 MA | oad

Tﬁ L

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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13. USING STO FUNCTION

(b) When outputting two STO states by using one TOFB

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

Servo amplifier
TOFB1J\H ] Load

U]

TOFCOM

(Note)

N 24V DC £ 10%
h N TOFB2| 500 mA

|

|

Note. If the voltage drop (maximum of 5.2 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.

13.4.2 Source |/O interface

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

(1) Digital input interface DI-1
This is an input circuit whose photocoupler anode side is input terminal. Transmit signals from source

(open-collector) type transistor output, relay switch, etc.
Servo amplifier

STO1
— ST02 ——
LT
Approx. 3.0kQ |
k Switch GQZ’)’
R | I, STOCOM
«—— X

Approx. 5 mA 24V DC £ 10%
Vees 1.0V 500 mA
lceo < 100 pA

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

current will be applied from the output to a load.
A maximum of 5.2 V voltage drop occurs in the servo amplifier.

(a) When outputting two STO states by using each TOFB

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

Servo amplifier
TOFB1l D Load
2 il
] TOFCOM|+—

] (Note)

A 24V DC £ 10%
TOFB2| S00MA — | oad

[ L2 ]

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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13. USING STO FUNCTION

(b) When outputting two STO states by using one TOFB

Servo amplifier

TOFB1l M Load

U]

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

TOFCOM
(Note

)
N 24V DC £ 10%
h N TOFB2| 500 mA
:

Note. If the voltage drop (maximum of 5.2 V) interferes with the relay operation, apply high

voltage (maximum of 26.4 V) from external source.
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14. COMMUNICATION FUNCTION

14. Communication function

POINT
@RS-422 serial communication function is supported by servo amplifier with
software version A3.
@ The USB communication function (CN5 connector) and the RS-422
communication function (CN3 connector) are mutually exclusive functions. They
cannot be used together.

You can operate servo driving, parameter change, monitor function, etc. using RS-422 serial communication
function with the servo amplifier.

14.1 Structure
(1) Single axis
Operate the single-axis servo amplifier. It is recommended to use the following cable.

Personal computer .
Servo amplifier

L 10 m or less N O
[« * ’_t 0
CN3|
e
To RS-232C RS-422/232C conversion cable

connector DSV-CABYV (Diatrend)

|
=) U —

(2) Multi-drop connection
(a) Diagrammatic sketch
Up to 32 axes of servo amplifiers from stations 0 to 31 can be operated on the same bus.

Servo amplifier Servo amplifier Servo amplifier

2
Zoo

Personal computer

N | Ep—
00 C—J o Boo

L | p—

00 CJ o [Boo

| | p——

(Note 1)

 — t— =
D RS-422/232C conversion cable 5 (Note 2)

To RS-232C C
connector  DSV-CABV (Diatrend)

(Note 1) (Note 1)

EIU|:|EIL:|

Note 1. The BMJ-8 (Hachiko Electric) is recommended as the branch connector.
2. The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier) with a
150 Q resistor.
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14. COMMUNICATION FUNCTION

(b) Cable connection diagram
Wire the cables as follows.

(Note 3) 30 m or less

Note

(Note 6) Branch connector

1. Recommended connector (Hirose Electric)
Plug: TM10P-88P
Connection tool: CL250-0228-1

a 150 Q resistor.

0 NOoO O~ W

(Note 6) Branch connector

. The overall length is 30 m or less in low-noise environment.
. The wiring between the branch connector and servo amplifier should be as short as possible.
. Use the EIA568-compliant cable (10BASE-T cable, etc.).

. Recommended branch connector: BMJ-8 (Hachiko Electric)
. n <32 (Up to 32 axes can be connected.)
. RS-422/232C conversion cable DSV-CABV (Diatrend)

(Note 6) Branch connector

»l
"l
(Note 1) (Note 1, 7)
The second axis servo amplifier The n axis servo amplifier
Connector for CN3 Connector for CN3
(RJ45 Connector) (RJ45 Connector)
(Note 4, 5) Rl (Note 4, 5) LG (Note 4, 5) G
2 |P5D 2 |P5D 2 |P5D
3 |RDP 3 |RDP 3 |RDP
4 | SDN 4 |SDN 4 | SDN
5 |SDP 5 |SDP 5 | SDP
6 |RDN 6 |RDN 6 | RDN
7 |LG 7 |LG 7 |LG
| 8 |NC | 8 [NC | 8 [NC
d12345678h |j12345678h(N0t95) |j12345678h
1 1 (Note 5) 1 1 /L 1 1
Haeaaaa( Hassaaa(p Naeaaaa(p
21ty ? A s adeaa(d minn i maaaaaady .
(Note®)| > [P0 (| RS aaaa( RS SN
- [5cal, : [o2e . : aaadpinis
6 l/((6 6 lJ((G 6 f((B RDN
° s ° (g (s
[ [ [
8 8 8 8 j/ 8 8
N . N i i i

. The final axis must be terminated between RDP (pin No.3) and RDN (pin No.6) on the receiving side (servo amplifier) with



14. COMMUNICATION FUNCTION

14.2 Communication specifications

14.2.1 Outline of communication

Receiving a command, this servo amplifier returns data. The device which gives the command (e.g. personal
computer) is called a master station and the device (servo amplifier) which returns data in response to the

command is called a slave station. When fetching data successively, the master station repeatedly

commands the slave station to send data.

Transfer method

Item Definition
9600/19200/38400/57600/115200 asynchronous
Baud rate [bps]
system
Start bit 1 bit
Data bit 8 bits
Transfer code Parity bit 1 bit (even)
Stop bit 1 bit
Character method Half-duplex

communication method

7777777777777777777777777777777777777777777777

Stop

14.2.2 Parameter setting

1 frame (11 bits)

When the RS-422 communication function is used to operate the servo, set the communication
specifications of the servo amplifier with the parameters.
To enable the parameter values, cycle the power after setting.

(1) Serial communication baud rate

Next
start

Select the communication speed. Match this value to the communication speed of the sending end

(master station).

[Pr. PC21

—I_— Serial communication baud rate

(2) RS-422 communication response delay time
Set the time from when the servo amplifier (slave station) receives communication data to when it
returns data. Set "0" to return data in less than 800 s or "1" to return data in 800 us or longer.

[Pr. PC21

0: 9600 [bps]
1: 19200 [bps]
2: 38400 [bps]

3: 57600 [bps]
4: 115200 [bps]

—I_— RS-422 communication response delay time

(3) Station No. setting

0: Disabled

1: Enabled (responding after 800 us or longer delay time)

Set the station No. of the servo amplifier to [Pr. PC20]. The setting range is station No. 0 to 31.
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14. COMMUNICATION FUNCTION

14.3 Protocol
14.3.1 Transmission data configuration

Since up to 32 axes may be connected to the bus, add a station No. to the command, data No., etc. to
determine the destination servo amplifier of data communication. Set the station No. to each servo amplifier
using the parameters. Transmission data is enabled for the servo amplifier of the specified station No.
When "*" is set as the station No. added to the transmission data, the transmission data is enabled for all
servo amplifiers connected. However, when return data is required from the servo amplifier in response to
the transmission data, set "0" to the station No. of the servo amplifier which must provide the return data.
When the command pulse train is between 1 Mpps and 4 Mpps, set [Pr. PA13]to"_0_ _".

(1) Transmission of data from the controller to the servo

10 frames + (data)

Controller side Data * :
(master station) No. Date Station No.

SOH
- Command —
STX

ETX
— Checksum —

l

i 3 £
Servo side . o 3 ol 2
(slave station) ~ Station No. » S| W 8
L it

6 frames

Positive response: Error code = A
Negative response: Error code = other than A

(2) Transmission of data request from the controller to the servo

10 frames
T T T
2 S
Controller side | £ g X | Data | X 2 .
(master station) | & £ 51 No. | o S Station No.
S 5 l
| ! 1

T T T
Servo side Data*

(slave station) ~ Station No.

STX
Error code

ETX
— Checksum —|

6 frames + (Data)

(3) Recovery of communication status by time-out

EOT causes the servo to return to the receive neutral status.

Controller side | &
(master station) | |

Servo side
(slave station)

(4) Data frames
The data length depends on the command.

Data or Data or 12frames or 16 frames

[ L
4 frames 8 frames
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14. COMMUNICATION FUNCTION

14.3.2 Character codes

(1) Control codes

Code Hexadecimal Description Person:cle;%r;epgzgr:ermmal
name (ASCII code) (general)
SOH 01H start of head ctrl + A
STX 02H start of text ctrl + B
ETX 03H end of text ctrl+ C
EOT 04H end of transmission ctrl + D
(2) Codes for data
ASCII unit codes are used.
»| b8 0 0 0 0 0 0 0 0
> b7 0 0 0 0 1 1 1 1
>| b6 0 0 1 1 0 0 1 1
>| b5 0 1 0 1 0 1 0 1
b8tob5| b4 | b3 | b2 | b1 R Cl o 1 2 3 4 5 6 7
0 0 0 0 0 |NUL [DLE |Space| 0 @ P ) p
0 0 0 1 1 |[SOH| DC ! 1 A Q a q
0 0 1 0 2 |STX|DCz2| * 2 B R b r
0 0 1 1 3 |ETX|[DCs| # 3 C S c s
0 1 0 0 4 $ 4 D T d t
0 1 0 1 5 % 5 E U e u
0 1 1 0 6 & 6 F \Y f v
0 1 1 1 7 ‘ 7 G w g w
1 0 0 0 8 ( 8 H X h X
1 0 0 1 9 ) 9 | Y i y
1 0 1 0 10 * J Z j z
1 0 1 1 11 + ; K [ k {
1 1 0 0 12 , < L ¥ | |
1 1 0 1 13 - = M ] m }
1 1 1 0 14 . > N A n -
1 1 1 1 15 / ? (0] _ o |DEL

(3) Station numbers
You may set 32 station Nos. from station 0 to station 31 and the ASCII unit codes are used to specify the
stations.

Station No. 0 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15

ASCII code 0 1 2 3 4 5 6 7 8 9 A B C D E F

Station No. 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31

ASCII code G H | J K L M N O P Q R S T U \

For example, "30H" is transmitted in hexadecimal for the station No. "0" (axis 1).
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14. COMMUNICATION FUNCTION

14.3.3 Error codes

Error codes are used in the following cases and an error code of single-code length is transmitted.
Receiving data from the master station, the slave station sends the error code corresponding to that data to
the master station. The error code sent in upper case indicates that the servo is normal and the one in lower
case indicates that an alarm occurred.

Error code Error name Explanation Remarks
Servo: normal Servo: alarm
[A] [a] Normal Data transmitted was processed normally. | Positive
response
[B] [b] Parity error Parity error occurred in the transmitted
data.
[C] [c] Checksum error Checksum error occurred in the
transmitted data.
[D] [d] Character error The transmitted character is out of Negative
specifications. response
[E] [e] Command error The transmitted command is out of
specifications.
[F] [f] Data No. error The transmitted data No. is out of
specifications.

14.3.4 Checksum

The checksum is an ASCII-coded hexadecimal representing the lower two digits of the sum of ASCII-coded
hexadecimal numbers up to ETX, with the exception of the first control code (STX or SOH).

Station No.

STX
or ETX | Check

SOH 02H 30H 41H 31H 32H 35H 46H 03H T

30H + 41H + 31H + 32H + 35H + 46H + 03H
= 152H

(O] [[Al| 11| [2] | [S] | [F] E (31| [2]

STX

Checksum range

Lower 2 digits 52 is sent after conversion into ASCII code [5] [2].

14.3.5 Time-out processing

The master station transmits EOT when the slave station does not start return processing (STX is not
received) 300 [ms] after the master station has ended communication processing. 100 ms after that, the
master station retransmits the message. Time-out occurs if the slave station does not answer after the
master station has performed the above communication processing three times. (communication error)

300 ms 100 ms 300 ms 100 ms 300 ms 100 ms 300 ms *Time-out
[ (0] (0] [
Controller side § 5 % 5 g 5 §
(master station) 2 o 2 w 3 w 4
= = = =

Servo side
(slave station)
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14. COMMUNICATION FUNCTION

14.3.6 Retry processing

When a fault occurs in communication between the master and slave stations, the error code in the
response data from the slave station is a negative response code ([B] to [F], [b] to [f]). In this case, the
master station retransmits the message which was sent at the occurrence of the fault (retry processing). A
communication error occurs if the above processing is repeated and results in the error three or more
consecutive times.

*Communication error

5 5 S
Controller side ) s )
(master station) @ @ @
= = =
Servo side 5 5 §
(slave station) %) ”n "

! f I

Station No. Station No. Station No.
Similarly, when the master station detects a fault (e.g. checksum, parity) in the response data from the slave
station, the master station retransmits the message which was sent at the occurrence of the fault. A

communication error occurs if the retry processing is performed three times.

14.3.7 Initialization

After the slave station is switched on, it cannot return to communication until the internal initialization
processing terminates. Hence, at power-on, ordinary communication should be started after.

(1) Wait for 3.5 s or longer after the slave station is switched on.

(2) Check that normal communication can be made by reading the parameter or other data which does not
pose any safety problems.
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14.3.8 Communication procedure example

The following example reads the set value of alarm history (last alarm) from the servo amplifier of station 0.

Data item Value Description
Station No. 0 Servo amplifier station 0
Command 33 Reading command

Data No. 10 Alarm history (last alarm)

( Start

Station No. Command Data No.

N /
[ patamakewe | o @R 5+ H0+ EX
= [O][3][3ISTXI]0][ETX]

| Checksum calculation and
addition Checksum = 30H + 33H + 33H + 02H + 31H + 30H + 03H = (FCH)
c

Addition of SOH to make up . «
transmission data Transmission data = +[0]+ A+ +[1][0] + +[FI[C] 46H 43H
N —

| Data transmission | Master station = Slave station

| Data receive | Master station < Slave station
le

Is there receive data?

300 ms elapsed?

Yes

3 consecutive times?

Sther than@ Yes|100 ms after EOT transmission| Master station = Slave station
[A] or [a]?

No
3 consecutive times?

Yes

| Receive data analysis | il
Error processing ‘ Error processing
End
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14. COMMUNICATION FUNCTION

14.4 Command and data No. list

POINT

@®Even if a command or data No. is the same between different model servo
amplifiers, its description may differ.

14.4.1 Reading command
(1) Status display (command [0] [1])

Command Data No. Description Status display E:g,:s
[0][1] [0] [0] Status display symbol and unit Cumulative feedback pulses 16
Motor-side cumu. feedback pulses (after gear)
[0][1] Servo motor speed
Servo motor speed
[0][2] Droop pulses
Motor-side droop pulses
[0] [3] Cumulative command pulses
[0] [4] Command pulse frequency
[0][5] Analog speed command voltage
Analog speed limit voltage
[0] [6] Analog torque limit voltage
Analog torque command voltage
[0][7] Regenerative load ratio
[0][8] Effective load ratio
[0119] Peak load ratio
[0] [A] Instantaneous torque
Instantaneous thrust
[0] [B] Position within one-revolution

Motor encoder position within one-revolution
Virtual position within one-revolution

[0]1[C] ABS counter

Motor encoder ABS counter

Virtual ABS counter

[0] [D] Load to motor inertia ratio
Load to motor mass ratio
[0] [E] Bus voltage
[0] [F] Load-side cumulative feedback pulses
[1110] Load-side droop pulses
[1111] Load-side encoder information 1
Z-phase counter
[1112] Load-side encoder information 2
[1]1[6] Temperature of motor thermistor
[1117] Motor-side cumu. feedback pulses (before gear)
[1]11[8] Electrical angle
[1][E] Motor-side/load-side position deviation
[1] [F] Motor-side/load-side speed deviation
[2][0] Encoder inside temperature
[2][1] Settling time
[2][2] Oscillation detection frequency
[2][3] Number of tough operations
[2][8] Unit power consumption
[2] [9] Unit total power consumption
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- . Frame
Command Data No. Description Status display length
[0][1] [8] [0] Status display data value and Cumulative feedback pulses 12
processing information Motor-side cumu. feedback pulses (after gear)
[8]1[1] Servo motor speed
Servo motor speed
[8112] Droop pulses
Motor-side droop pulses
[8] [3] Cumulative command pulses
[8] [4] Command pulse frequency
[8][5] Analog speed command voltage
Analog speed limit voltage
[8][6] Analog torque limit voltage
Analog torque command voltage
[8][7] Regenerative load ratio
[8] 18] Effective load ratio
[8119] Peak load ratio
[8] [A] Instantaneous torque
Instantaneous thrust
[8] [B] Position within one-revolution

Motor encoder position within one-revolution
Virtual position within one-revolution

[8] [C] ABS counter

Motor encoder ABS counter

Virtual ABS counter

[8] [D] Load to motor inertia ratio
Load to motor mass ratio
[8] [E] Bus voltage
[8] [F] Load-side cumulative feedback pulses
[9]1[0] Load-side droop pulses
[9111] Load-side encoder information 1
Z-phase counter
[9112] Load-side encoder information 2
[9] [6] Temperature of motor thermistor
91171 Motor-side cumu. feedback pulses (before gear)
[91 18] Electrical angle
[9] [E] Motor-side/load-side position deviation
[9] [F] Motor-side/load-side speed deviation
[A] [0] Encoder inside temperature
[A] [1] Settling time
[A] [2] Oscillation detection frequency
[A] [3] Number of tough operations
[A] [8] Unit power consumption
[A] [9] Unit total power consumption
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(2) Parameters (command [0] [4], [O] [5], [0] [6], [O] [7], [O] [8], and [O] [9])

Command Data No. Description Frame length
[0] [4] [0][1] Parameter group reading 4
0000: Basic setting parameters ([Pr. PA_ _])
0001: Gainffilter parameters ([Pr. PB_ _1])
0002: Extension setting parameters ([Pr. PC_ _])
0003: 1/O setting parameters ([Pr. PD_ _1])
0004: Extension setting 2 parameters ([Pr. PE_ _])
0005: Extension setting 3 parameters ([Pr. PF_ _1])
000B: Linear servo motor/DD motor setting parameters ([Pr. PL_ _ 1)
[111[5] [0] [1] to [F] [F] | Current values of parameters 12
Reads the current values of the parameters in the parameter group specified with the
command [8] [5] + data No. [0] [0]. Before reading the current values, therefore, always
specify the parameter group with the command [8] [5] + data No. [0] [O].
The decimal equivalent of the data No. value (hexadecimal) corresponds to the parameter
No.
[1][6] [O] [1]to [F]1[F] | Upper limit values of parameter setting ranges 12
Reads the permissible upper limit values of the parameters in the parameter group
specified with the command [8] [5] + data No. [0] [0]. Before reading the upper limit values,
therefore, always specify the parameter group with the command [8] [5] + data No. [0] [0].
The decimal equivalent of the data No. value (hexadecimal) corresponds to the parameter
No.
[1117] [0] [1] to [F] [F] | Lower limit values of parameter setting ranges 12
Reads the permissible lower limit values of the parameters in the parameter group
specified with the command [8] [5] + data No. [0] [0]. Before reading the lower limit values,
therefore, always specify the parameter group with the command [8] [5] + data No. [0] [0].
The decimal equivalent of the data No. value (hexadecimal) corresponds to the parameter
No.
[0] [8] [0] [1] to [F] [F] | Parameter symbols 12
Reads the symbols of the parameters in the parameter group specified with the command
[8] [5] + data No. [0] [0]. Before reading the symbols, therefore, always specify the
parameter group with the command [8] [5] + data No. [0] [O].
The decimal equivalent of the data No. value (hexadecimal) corresponds to the parameter
No.
[0119] [0] [1] to [F] [F] | Writing enable/disable of parameters 4

Reads writing enable/disable of the parameters in the parameter group specified with the
command [8] [5] + data No. [0] [0]. Before reading the lower limit values, therefore, always
specify the parameter group with the command [8] [5] + data No. [0] [O].

0000: Writing enabled

0001: Writing disabled

(3) External I/O signals (command [1] [2])

Command Data No. Description Frame length
[1112] [0] [O] Input device status 8
[4]11[0] External input pin status
[6][0] Status of input device turned on by communication
[8]110] Output device status
[C][O] External output pin status
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(4) Alarm history (command [3] [3])

Command Data No. Description Alarm occurrence sequence Frame length
[3]1[3] [111[0] Alarm No. in alarm history Most recent alarm 4

110 First alarm in past
M112] Second alarm in past
[1[3] Third alarm in past
[1][4] Fourth alarm in past
[118] Fifth alarm in past
[1116] Sixth alarm in past
1171 Seventh alarm in past
[1](8] Eighth alarm in past
L) Ninth alarm in past
[]11A] Tenth alarm in past
[]118B] Eleventh alarm in past
[1][C] Twelfth alarm in past
[11100] Thirteenth alarm in past
(] [E] Fourteenth alarm in past
M1 1F] Fifteenth alarm in past
[2] [0] Alarm occurrence time in alarm history Most recent alarm 8
[2]111] First alarm in past
[2]112] Second alarm in past
[2] [3] Third alarm in past
[2] [4] Fourth alarm in past
[2] 5] Fifth alarm in past
[2] [6] Sixth alarm in past
[2][7] Seventh alarm in past
[2] [8] Eighth alarm in past
[2]19] Ninth alarm in past
[2] [A] Tenth alarm in past
[2] [B] Eleventh alarm in past
[2] [C] Twelfth alarm in past
[2][D] Thirteenth alarm in past
[2] [E] Fourteenth alarm in past
[2] [F] Fifteenth alarm in past

(5) Current alarm (command [0] [2])

Command Data No. Description Frame length

[0] [2] [0] [0] Current alarm No. 2
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(6) Status display at alarm occurrence (command [3] [5])

Command Data No. Description Status display 'I:er:;s
[3]1[5] [0][0] Status display symbol and unit Cumulative feedback pulses 16
Motor-side cumu. feedback pulses (after gear)
[0][1] Servo motor speed
Servo motor speed
[0]1[2] Droop pulses
Motor-side droop pulses
[01[3] Cumulative command pulses
[0] [4] Command pulse frequency
[0] [5] Analog speed command voltage
Analog speed limit voltage
[0] [6] Analog torque limit voltage
Analog torque command voltage
[0] [7] Regenerative load ratio
[0][8] Effective load ratio
[0]1[9] Peak load ratio
[0] [A] Instantaneous torque

Instantaneous thrust

[0][B] Position within one-revolution

Motor encoder position within one-revolution
Virtual position within one-revolution

[0]1[C] ABS counter

Motor encoder ABS counter

Virtual ABS counter

[0] [D] Load to motor inertia ratio
Load to motor mass ratio
[0] [E] Bus voltage
[0] [F] Load-side cumulative feedback pulses
[11]0] Load-side droop pulses
111 Load-side encoder information 1
Z-phase counter
[1112] Load-side encoder information 2
[1]16] Temperature of motor thermistor
[1117] Motor-side cumu. feedback pulses (before gear)
[]118] Electrical angle
[1]1[E] Motor-side/load-side position deviation
[1][F] Motor-side/load-side speed deviation
[2][0] Encoder inside temperature
[2]1 1] Settling time
[2][2] Oscillation detection frequency
[2] [3] Number of tough operations
[2] [8] Unit power consumption
[2]1 9] Unit total power consumption
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Command Data No. Description Status display llzerr?gt]s
[3]1[5] [8]110] Status display data value and Cumulative feedback pulses 12
processing information Motor-side cumu. feedback pulses (after gear)
[8][1] Servo motor speed
Servo motor speed
[8] [2] Droop pulses
Motor-side droop pulses
[8]1[3] Cumulative command pulses
[8] [4] Command pulse frequency
[8][5] Analog speed command voltage
Analog speed limit voltage
[8][6] Analog torque limit voltage
Analog torque command voltage
[8117] Regenerative load ratio
[8][8] Effective load ratio
[8][9] Peak load ratio
[8] [A] Instantaneous torque
Instantaneous thrust
[8] [B] Position within one-revolution
Motor encoder position within one-revolution
Virtual position within one-revolution
[8]1[C] ABS counter
Motor encoder ABS counter
Virtual ABS counter
[8] [D] Load to motor inertia ratio
Load to motor mass ratio
[8] [E] Bus voltage
[8] [F] Load-side cumulative feedback pulses
[9110] Load-side droop pulses
[91 1] Load-side encoder information 1
Z-phase counter
[9112] Load-side encoder information 2
[9][6] Temperature of motor thermistor
[9117] Motor-side cumu. feedback pulses (before gear)
[91 18] Electrical angle
[9] [E] Motor-side/load-side position deviation
[91[F] Motor-side/load-side speed deviation
[A] [0] Encoder inside temperature
[A] [1] Settling time
[A] [2] Oscillation detection frequency
[A] [3] Number of tough operations
[A] [8] Unit power consumption
[A] [9] Unit total power consumption

(7) Test operation mode (command [0] [0])

Command Data No. Description Frame length
[0][0] [1112] Test operation mode reading 4
0000: Normal mode (not test operation mode)
0001: JOG operation
0002: Positioning operation
0003: Motor-less operation
0004: Output signal (DO) forced output
(8) Others
Command Data No. Description Frame length
[0] [2] [9][0] Servo motor-side pulse unit absolute position 8
9] 1] Command unit absolute position 8
[7110] Software version 16
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14.4.2 Writing commands

(1) Status display (command [8] [1])

0000: Basic setting parameters ([Pr. PA_ _])

0001: Gain/filter parameters ([Pr. PB_ _])

0002: Extension setting parameters ([Pr. PC_ _ 1)

0003: 1/O setting parameters ([Pr. PD_ _1])

0004: Extension setting 2 parameters ([Pr. PE_ _])

0005: Extension setting 3 parameters ([Pr. PF_ _])

000B: Linear servo motor/DD motor setting parameters ([Pr. PL_ _])

Command Data No. Description Setting range Frame length
[8]1[1] [0]1[0] Status display data deletion 1EA5 4
(2) Parameters (command [9] [4], [8] [5])
Command Data No. Description Setting range Frame length
[9] [4] [0] [1] to [F] [F] | Writing each parameter Depending on the 12
Writes the values of the parameters in the parameter group specified | parameter
with the command [8] [5] + data No. [0] [0]. Before writing the values,
therefore, always specify the parameter group with the command [8]
[5] + data No. [0] [O].
The decimal equivalent of the data No. value (hexadecimal)
corresponds to the parameter No.
[8][5] [0]1[0] Parameter group writing 0000 to 0005 4

(3) External I/O signals (command [9] [2])

Command

Data No.

Description

Setting range

Frame length

[9112]

[61 0]

Communication input device signal

Refer to section
14.5.5.

8

(4) Alarm history (command [8] [2])

Command Data No. Description Setting range Frame length
[8] [2] [2] [0] Alarm history clear 1EA5 4
(5) Current alarm (command [8] [2])
Command Data No. Description Setting range Frame length
[8][2] [0] [O] Alarm clear 1EA5 4
(6) 1/O device prohibition (command [9] [0])
Command Data No. Description Setting range Frame length
[9110] [0]1[0] Turns off the input device, external analog input signal or pulse train 1EA5 4
input, except EMG, LSP and LSN, independently of the external on/off
status.
[0][3] Disables all output devices (DO). 1EA5 4
[1110] Cancels the prohibition of the input device, external analog input 1EA5 4
signal or pulse train input, except EMG, LSP and LSN.
[1113] Cancels the prohibition of the output device. 1EA5 4

(7) Operation mode selection (command [8] [B])

Command

Data No.

Description

Setting range

Frame length

[8][B]

[0110]

Operation mode switching

0000: Test operation mode cancel
0001: JOG operation

0002: Positioning operation

0004: Output signal (DO) forced output

0000 to 0002, 0004

4
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(8) Test operation mode data (command [9] [2], [A] [0])

GOuoo: Restart for remaining distance
CLRao: Remaining distance clear

Command Data No. Description Setting range Frame length
[9112] [0][0] Input signal for test operation Refer to section 8
14.5.7.
[A] [0] Forced output of signal pin Refer to section 8
14.5.9.
[A] [0] [1]11[0] Writes the speed in the test operation mode (JOG operation and 0000 to 7FFF 4
positioning operation).
[1111] Writes the acceleration/deceleration time constant in the test 00000000 to 8
operation mode (JOG operation and positioning operation). 7FFFFFFF
[2] 0] Sets the travel distance in the test operation mode (JOG operation, 00000000 to 8
positioning operation). 7FFFFFFF
[2][1] Selects the positioning direction of test operation (positioning 0000 to 0101 4
operation).
—[ 0: Forward rotation direction
1: Reverse rotation direction
0: Command pulse unit
1: Encoder pulse unit
[4]11[0] This is a start command for test operation (positioning operation). 1EA5 4
[4]111] This is used to make a temporary stop during test operation STOP 4
(positioning operation). "[0" in the data indicates a blank. Gconod
STOP: Temporary stop CLRO
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14.5 Detailed explanations of commands

14.5.1 Data processing

When the master station transmits a command data No. or a command + data No. + data to a slave station,
the servo amplifier returns a response or data in accordance with the purpose.

When numerical values are represented in these send data and receive data, they are represented in
decimal, hexadecimal, etc.

Therefore, data must be processed in accordance with the application.

Since whether data must be processed or not and how to process data depend on the monitoring,
parameters, etc., follow the detailed explanation of the corresponding command.

The following methods are how to process send and receive data when reading and writing data.

(1) Processing a read data
When the display type is 0, the eight-character data is converted from hexadecimal to decimal and a

decimal point is placed according to the decimal point position information.
When the display type is 1, the eight-character data is used unchanged.

The following example indicates how to process the receive data "003000000929" given to show.
The receive data is as follows.

0/0[3{0/0|0|0|0|0|9(2|9

—|: Data 32-bit length (hexadecimal representation)

(Data conversion is required as indicated in the display type.)

Display type
0: Data must be converted into decimal.
1: Data is used unchanged in hexadecimal.

Decimal point position

: No decimal point

: First least significant digit (normally not used)
: Second least significant digit

: Third least significant digit

: Forth least significant digit

: Fifth least significant digit

: Sixth least significant digit

DO WN-=0

Since the display type is "0" in this case, the hexadecimal data is converted into decimal.

00000929H — 2345
As the decimal point position is "3", a decimal point is placed in the third least significant digit.
Hence, "23.45" is displayed.
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(2) Writing processed data
When the data to be written is handled as decimal, the decimal point position must be specified. If it is
not specified, the data cannot be written. When the data is handled as hexadecimal, specify "0" as the
decimal point position.
The data to be sent is the following value.

0

—|: Data is transferred in hexadecimal.

Decimal point position

0: No decimal point

1: First least significant digit

2: Second least significant digit
3: Third least significant digit
4: Forth least significant digit
5: Fifth least significant digit

For example, here is described how to process the set data when a value of "15.5" is sent.
Since the decimal point position is the second digit, the decimal point position data is "2".
As the data to be sent is hexadecimal, the decimal data is converted into hexadecimal.
155 — 9B

Hence, "0200009B" is transmitted.
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14.5.2 Status display mode

(1)

Reading the status display name and unit
Read the status display name and unit.

(a) Transmission
Transmit the command [0] [1] and the data No. corresponding to the status display item to be read,
[0]1[0] to [0] [E] and [2] [0] to [2] [9]. (Refer to section 14.4.1.)

(b) Return
The slave station returns the status display name and unit requested.

0|0

Unit characters (5 digits) Name characters (9 digits)
Status display data reading
Read the status display data and processing information.

(a) Transmission
Transmit the command [0] [1] and the data No. corresponding to the status display item to be read,
[8] [0] to [8] [E] and [A] [0] to [A] [9]. (Refer to section 14.4.1.)

(b) Return
The slave station returns the status display data requested.

0|0

Data 32-bit length (hexadecimal representation)

(Data conversion is required as indicated in the display type.)
Display type
0: Data must be converted into decimal.
1: Data is used unchanged in hexadecimal.

Decimal point position

: No decimal point

: First least significant digit (normally not used)
: Second least significant digit

: Third least significant digit

: Forth least significant digit

: Fifth least significant digit

: Sixth least significant digit

OO WN-=20

Status display data clear
The cumulative feedback pulse data of the status display is cleared. Send this command immediately
after reading the status display item. The data of the status display item transmitted is cleared to "0".

Command Data No. Data
(81111 [0] [0] 1EAS5

For example, after sending command [0] [1] and data No. [8] [0] and receiving the status display data,
send command [8] [1], data No. [0] [0] and data [1EA5] to clear the cumulative feedback pulse value to
IlOll.
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14.5.3 Parameter

(1) Specification of the parameter group
To read or write the parameter settings, etc., the group of the parameters to be operated must be
specified in advance. Write data to the servo amplifier as follows to specify the parameter group.

Command Data No. Tranz;;ssmn Parameter group
[8] [5] [0] [O] 0000 Basic setting parameters ([Pr. PA_ _])
0001 Gainffilter parameters ([Pr. PB_ _])
0002 Extension setting parameters ([Pr. PC_ _])
0003 I/O setting parameters ([Pr. PD_ _])
0004 Extension setting 2 parameters ([Pr. PE_ _])
0005 Extension setting 3 parameters ([Pr. PF_ _])
000B Linear servo motor/DD motor setting parameters
([Pr.PL__1D)

(2) Parameter group reading
Read the parameter group set with slave station.

(a) Transmission

Transmit command [0] [4] and data No. [0] [1].

Command

Data No.

[0] [4]

[01 1]

(b) Return

The slave station returns the preset parameter group.

(3) Reading symbols

0

0

0

L

Parameter group

aBRwWN-=20

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

: Gainffilter parameters ([Pr. PB_ _1])

: Extension setting parameters ([Pr. PC_ _])

: /O setting parameters ([Pr. PD_ _ 1)

: Extension setting 2 parameters ([Pr. PE_ _])
: Extension setting 3 parameters ([Pr. PF_ _1)

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

Read symbols of parameters. Specify a parameter group in advance. (Refer to (1) of this section.)

(a) Transmission

Transmit the command [0] [8] and the data No. [0] [1] to [F] [F] corresponding to the parameter No.
(Refer to section 14.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value
corresponds to the parameter No.

(b) Return

The slave station returns the symbol of the parameter requested.

0

0

0

Symbol characters (9 digits)
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(4) Reading the setting
Read the parameter setting. Specify a parameter group in advance. (Refer to (1) of this section.)

(a) Transmission
Transmit the command [1] [5] and the data No. corresponding to the parameter No [0] [1] to [F] [F].
(Refer to section 14.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value
corresponds to the parameter No.

(b) Return
The slave station returns the data and processing information of the parameter No. requested.

0

T Data is transferred in hexadecimal.

Decimal point position

0: No decimal point

1: First least significant digit

O O 2: Second least significant digit
3: Third least significant digit

4: Forth least significant digit
—[ Display type 5: Fifth least significant digit
0: Data is used unchanged in hexadecimal.

1: Data must be converted into decimal.

Parameter writing type
0: Enabled after writing
1: Enabled when power is cycled after writing

—[ Sign
0: Sign
1: No sign

For example, data "00120000270F" means 999.9 (decimal display format) and data
"000000003ABC" means 3ABC (hexadecimal display format).

When the display type is "0" (hexadecimal) and the decimal point position is other than 0, the display
type is a special hexadecimal display format and "F" of the data value is handled as a blank. Data
"0001FFFFF053" means 053 (special hexadecimal display format).

"000000000000" is transferred when the parameter that was read is the one inaccessible for
writing/reference in the parameter writing inhibit setting of [Pr. PA19].
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(5) Reading the setting range
Read the parameter setting range. Specify a parameter group in advance. (Refer to (1) of this section.)

(a) Transmission
When reading an upper limit value, transmit the command [1] [6] and the data No. [0] [0] to [F] [F]
corresponding to the parameter No. When reading an lower limit value, transmit the command [1] [7]
and the data No. [0] [0] to [F] [F] corresponding to the parameter No. (Refer to section 14.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value
corresponds to the parameter No.

(b) Return
The slave station returns the data and processing information of the parameter No. requested.

Data is transferred in hexadecimal.

For example, data "FFFFFFEC" means "-20".
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(6) Writing setting values

POINT
@ If setting values need to be changed with a high frequency (i.e. one time or more
per one hour), write the setting values to the RAM, not the EEP-ROM. The
EEPROM has a limitation in the number of write times and exceeding this
limitation causes the servo amplifier to malfunction. Note that the number of
write times to the EEP-ROM is limited to approximately 100, 000.

Write the parameter setting into EEP-ROM of the servo amplifier. Specify a parameter group in advance.
(Refer to (1) of this section.)

Write any value within the setting enabled range. For the setting enabled range, refer to chapter 5 or
read the setting range by performing operation in (4) of this section.

Transmit command [9] [4], the data No. , and the set data.

The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter No.

When the data to be written is handled as decimal, the decimal point position must be specified. If it is
not specified, the data cannot be written. When the data is handled as hexadecimal, specify "0" as the
decimal point position.

Check the writing data is within the upper/lower limit value before writing. To prevent an error, read the
parameter data to be written, confirm the decimal point position, and create transmission data.

On completion of writing, read the same parameter data to verify that data has been written correctly.

Command Data No. Data
[9] [4] [0] [O] to [F]1 [F] | See below.

T Data is transferred in hexadecimal.

Decimal point position
0: No decimal point

Writing mode 1: First least significant digit
0: Writing to EEP-ROM 2: Second least significant digit
3: Writing to RAM 3: Third least significant digit
When the parameter data is changed 4: Forth least significant digit
frequently through communication, 5: Fifth least significant digit

set "3" to the mode to change only the
RAM data in the servo amplifier.
When changing data frequently (once
or more within one hour), do not write
it to the EEP-ROM.
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14.5.4 External 1/O signal status (DIO diagnosis)
(1) Reading input device status
Read the status of the input devices.

(a) Transmission
Transmit command [1] [2] and data No. [0] [O].

Command Data No.

[1112] [0 [0]
(b) Return
The slave station returns the status of the input devices.
pb34--- - - - - - - - b1b0
1:0On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit Symbol Bit Symbol Bit Symbol Bit Symbol
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1/RS2 19 27 CDP
4 TL1 12 ST2/RS1 20 STAB2 28 CLD
5 PC 13 CcM1 21 29 MECR
6 RES 14 CcM2 22 30
7 CR 15 LOP 23 31
(2) Reading external input pin status
Read the on/off status of the external input pins.
(a) Transmission
Transmit command [1] [2] and data No. [4] [O].
Command Data No.
[1112] [4110]
(b) Return
The on/off status of the input pins are returned.
p34---------- - - - - - - - - - - - -~ -~ -~ —~—-~ -~ -~ -~ -~ -~ -~ -~ -~ —~—~———- b1b0
1:0On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit CN1 connector pin Bit CN1 connector pin Bit CN1 connector pin Bit CN1 connector pin
0 43 8 18 16 24
1 44 9 45 17 25
2 42 10 18 26
3 15 11 19 27
4 19 12 20 28
5 41 13 21 29
6 16 14 22 30
7 17 15 23 31
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(3) Reading the status of input devices switched on with communication
Read the on/off status of the input devices switched on with communication.

(a) Transmission
Transmit command [1] [2] and data No. [6] [O].

Command Data No.

[1]12] [6] [0]
(b) Return
The slave station returns the status of the input devices.
R et b1b0
1:On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit Symbol Bit Symbol Bit Symbol Bit Symbol
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1/RS2 19 27 CDP
4 TL1 12 ST2/RS1 20 STAB2 28 CLD
5 PC 13 CM1 21 29 MECR
6 RES 14 CcMm2 22 30
7 CR 15 LOP 23 31
(4) Reading external output pin status
Read the on/off status of the external output pins.
(a) Transmission
Transmit command [1] [2] and data No. [C] [0].
Command Data No.
[1112] [C] [0]
(b) Return
The slave station returns the status of the output devices.
R et b1b0
1:On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit CN1 connector pin Bit CN1 connector pin Bit CN1 connector pin Bit CN1 connector pin
0 49 8 16 24
1 24 9 17 25
2 23 10 18 26
3 25 11 19 27
4 22 12 20 28
5 48 13 21 29
6 33 14 22 30
7 15 23 31
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(5) Reading output device status
Read the on/off status of the output devices.

(a) Transmission
Transmit command [1] [2] and data No. [8] [O].

Command Data No.
[1][2] [8] [0]
(b) Return
The slave station returns the status of the input/output devices.
b31- - - - b1b0
1: On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit Symbol Bit Symbol Bit Symbol Bit Symbol
0 RD 8 ALM 16 24
1 SA 9 OoP 17 25 CDPS
2 ZSP 10 MBR 18 26 CLDS
3 TLC 11 DB 19 27 ABSV
4 VLC 12 ACDO 20 28
5 INP 13 ACD1 21 29
6 14 ACD2 22 30
7 WNG 15 BWNG 23 31 MTTR

14.5.5 Input device on/off

POINT

@ The on/off status of all devices in the servo amplifier are the status of the data
received at last. Therefore, when there is a device which must be kept on,
transmit data which turns the device on every time.

Each input device can be switched on/off. However, when the device to be switched off is in the external

input signal, also switch off the input signal.

Transmit command [9] [2], data No. [6] [0], and data.

Command Data No. Set data
[9] [2] [6] [0] See below.
b31- - - - ---b1b0
1: On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit Symbol Bit Symbol Bit Symbol Bit Symbol
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1/RS2 19 27 CDP
4 TL1 12 ST2/RS1 20 STAB2 28 CLD
5 PC 13 CM1 21 29 MECR
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
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14.5.6 Disabling/enabling 1/0 devices (DIO)

You can disable inputs regardless of the 1/0 device status. When inputs are disabled, the input signals
(devices) are recognized as follows. However, EM2 (Forced stop 2), LSP (Forward rotation stroke end), and

LSN (Reverse rotation stroke end) cannot be disabled.

Signal Status
Input device (DI) Off
External analog input signal oV
Pulse train input None

(1) Disabling/enabling the input devices (Dl), external analog input signals and pulse train inputs except
EM2 (Forced stop 2), LSP (Forward rotation stroke end), and LSN (Reverse rotation stroke end).

Transmit the following communication commands.

(a) Disabling
Command Data No. Data
[9110] [0] [0] 1EA5
(b) Enabling
Command Data No. Data
[9110] [11[0] 1EA5
(2) Disabling/enabling the output devices (DO)
Transmit the following communication commands.
(a) Disabling
Command Data No. Data
[9110] [0] [3] 1EAS
(b) Enabling
Command Data No. Data
[9110] [1113] 1EAS
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14.5.7 Input devices on/off (test operation)

Each input devices can be turned on/off for test operation. However, when the device to be switched off is in
the external input signal, also switch off the input signal.

Transmit command [9] [2], data No. [0] [0], and data.

Command Data No. Set data
[9] [2] [0] [0] See below.
b31-- - - - ---b1b0
1: On
0: Off
Command of each bit is transmitted to the master station as hexadecimal data.
Bit Symbol Bit Symbol Bit Symbol Bit Symbol
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28 CLD
5 PC 13 CM1 21 29 MECR
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
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14.5.8 Test operation mode

POINT

@ The test operation mode is used to check operation. Do not use it for actual
operation.

@ If communication stops for longer than 0.5 s during test operation, the servo
amplifier decelerates to a stop, resulting in servo-lock. To prevent this, continue
communication all the time by monitoring the status display, etc.

@Even during operation, you can switch the servo amplifier to the test operation
mode. In this case, switching to the test operation mode will shut off the base
circuit to coast the motor.

(1) How to prepare and cancel the test operation mode
(a) Preparing the test operation mode
Set the test operation mode type with the following procedure.

1) Selection of test operation mode
Send the command [8] [B] + data No. [0] [0] + data to select the test operation mode.

Command Data No. Tranzgllassmn Selection of test operation mode
0001 JOG operation
[8][B] [01[0] 0002 Positioning operation
0004 DO forced output (Note)

Note. Refer to section 14.5.9 for DO forced output.
2) Check of test operation mode
Read the test operation mode set for the slave station, and check that it is set correctly.

a) Transmission
Transmit command [0] [0] and data No. [1] [2].

Command Data No.

[0][0] [1]12]
b) Reply
The slave station returns the preset operation mode.
0/0]0

L

Test operation mode reading

0: Normal mode (not test operation mode)
1: JOG operation

2: Positioning operation

3: Motor-less operation

4: DO forced output

(b) Cancel of test operation mode
To terminate the test operation mode, send the command [8] [B] + data No. [0] [0] + data.

Transmission

Command Data No.
data

Selection of test operation mode

[8] [B] [0]1[0] 0000 Test operation mode cancel
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(2) JOG operation

Transmit the command, data No., and data as follows to execute JOG operation.

Start

Command: [8] [B]
Data No. :[0][0]
Data

: 0001 (JOG operation)

l

Servo motor speed setting

Command: [A] [0]
Data No. :[1][0]
Data

: Write the speed [r/min] in
hexadecimal.

!

Acceleration/deceleration time constant setting

Command: [A] [0]
Data No. :[1][1]
Data

: Write the acceleration/
deceleration time constant [ms] in
hexadecimal.

When LSP/LSN was turned Off by external

When LSP/LSN was turned On by external
input signal or automatically

input signal

l

Start

Start

Command: [9] [2]
Data No. :[0] [0]

Command: [9] [2]
Data No. :[0][O]

Data : eForward rotation direction Data : sForward rotation direction

00000807 00000801
(SON, LSP, LSN, and ST1 (SON and ST1 turned on.)
turned on.) eReverse rotation direction

eReverse rotation direction 00001001
00001007 (SON and ST2 turned on.)
(SON, LSP, LSN, and ST2
turned on.)

Stop Stop

Command: [9] [2]
Data No. :[0] [0]
Data : 00000007
(SON, LSP, and LSN turned

on.)

Command: [9] [2]
Data No. :[0][0]
Data 00000001
(SON turned on.)

End

Command: [8] [B]
Data No. :[0] [0]
Data 0000

(Test operation mode is
canceled.

)
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(3) Positioning operation
(a) Operation procedure

Transmit the command, data No., and data as follows to execute positioning operation.

Start

Command: [8] [B]
Data No. :[0] [0]
Data

: 0002 (Positioning operation)

l

Servo motor speed setting

Command: [A] [0]
Data No. :[1][0]
Data

hexadecimal.

: Write the speed [r/min] in

L

Acceleration/deceleration time constant setting

Command: [A] [0]
Data No. :[1][1]
Data

hexadecimal.

: Write the acceleration/
deceleration time constant [ms] in

l

Travel distance setting

Command: [A] [0]
Data No. :[2][0]
Data

hexadecimal.

: Write the travel distance [pulse] in

l

Rotation direction selection

Command: [A] [0]
Data No. :[2][1]
Data

: 0000 (Forward rotation direction)
0001 (Reverse rotation direction)

When LSP/LSN was turned Off by external

When LSP/LSN was turned On by external
input signal or automatically

input signal

l

Select the JOG operation in the test
operation mode.

Set the operation pattern.

Enable input device.

Enable input device.

Command: [9] [2]

Data No. :[0] [0]

Data : 00000007
(SON, LSP, and LSN turned
on.)

Command: [9] [2]
Data No. :[0] [0]
Data 100000001
(SON turned on.)

(Note) i

Start positioning

Command: [A] [0]
Data No. :[4][0]
Data :1EA5

End

Command: [8] [B]
Data No. :[0] [0]
Data : 0000

canceled.)

(Test operation mode is

Note. It has 100 ms delay.

14 - 31

Turn on SON (Servo-on) to make the
servo amplifier ready.

- Start

Test operation mode is canceled.




14. COMMUNICATION FUNCTION

(b) Temporary stop/restart/remaining distance clear
Transmit the following command, data No., and data during positioning operation to make
deceleration to a stop.

Command Data No. Data
[A] [0] [4] [1] STOP

Transmit the following command, data No., and data during a temporary stop to restart.

Command Data No. (Note) Data
[A] [0] [4] [1] GcoonO

Note. "0" indicates a blank.

Transmit the following command, data No., and data during a temporary stop to stop positioning
operation and erase the remaining travel distance.

Command Data No. (Note) Data
[A] [0] [4] 1] CLRO

Note. "o0" indicates a blank.
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14.5.9 Output signal pin on/off (output signal (DO) forced output)

In the test operation mode, the output signal pins can be turned on/off regardless of the servo status. Using
command [9] [0], disable the external input signals in advance.

(1) Selecting DO forced output in the test operation mode
Transmit command + [8] [B] + data No. [0] [0] + data "0004" to select DO forced output.

(2) External output signal on/off
Transmit the following communication commands.

0

0

0

4

—[ Selection of test operation mode

4: DO forced output (output signal forced output)

Command Data No. Set data
91 [2] [A] [0] See below.
b31- - - - ---b1b0
1: On
0: Off

Command of each bit is transmitted to the master station as hexadecimal data.

Bit CN1 connector pin Bit CN1 connector pin Bit CN1 connector pin Bit CN1 connector pin
0 49 8 16 24
1 24 9 17 25
2 23 10 18 26
3 25 11 19 27
4 22 12 20 28
5 48 13 21 29
6 33 14 22 30
7 15 23 31

(3) DO forced output

Transmit command [8] [B] + data No. [0] [0] + data to stop DO forced output.

Command Data No. Tranz;:swn Selection of test operation mode
[8] [B] [01[0] 0000 Test operation mode cancel
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14.5.10 Alarm history

(1) Alarm No. reading
Read alarm Nos. which occurred in the past. Alarm Nos. and occurrence times of No. 0 (last alarm) to
No. 15 (sixteenth alarm in the past) are read.

(a) Transmission
Transmit command [3] [3] + data No. [1] [0] to [1] [F]. Refer to section 14.4.1.

(b) Return
Alarm Nos. corresponding to the data No. is provided.

0|0

—I: Alarm No. is transferred in hexadecimal.
For example, "0032" means [AL. 32] and "00FF" means [AL. _ ] (no alarm).

(2) Alarm occurrence time reading
Read alarm occurrence times which occurred in the past.
Alarm occurrence time corresponding to the data No. is provided in terms of the total time beginning with
operation start, with the minute unit omitted.

(a) Transmission
Transmit command [3] [3] + data No. [2] [0] to [2] [F].
Refer to section 14.4.1.

(b) Return

|— The alarm occurrence time is transferred in hexadecimal.
Hexadecimal must be converted into decimal.

For example, data "01F5" means that the alarm occurred in 501 hours after starting operation.
(3) Clearing the alarm history

Alarm history is cleared.
Transmit command [8] [2] and data No. [2] [0].

Command Data No. Data
(8] 2] [2] [0] 1EAS
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14.5.11 Current alarm

(1) Current alarm reading
Read the alarm No. which is occurring currently.

(a) Transmission
Transmit command [0] [2] and data No. [0] [O].

Command Data No.

[0] [2] [0110]
(b) Return
The slave station returns the alarm currently occurring.
0|0

L

Alarm No. is transferred in hexadecimal.

For example, "0032" means [AL. 32] and "00FF" means [AL. __ ] (no alarm).

(2) Reading status display at alarm occurrence
Read the status display data at alarm occurrence. When the data No. corresponding to the status
display item is transmitted, the data value and data processing information will be returned.

(a) Transmission
Transmit the command [3] [5] + the data No. corresponding to the status display item to read, [8] [0]
to [8] [E] and [A] [0] to [A] [9]. Refer to section 14.4.1.

(b) Return
The slave station returns the status display data of requested alarm at occurrence.

0|0

Data 32-bit length (hexadecimal representation)

(Data conversion is required as indicated in the display type.)
Display type
0: Data must be converted into decimal.
1: Data is used unchanged in hexadecimal.

Decimal point position

: No decimal point

: First least significant digit (normally not used)
: Second least significant digit

: Third least significant digit

: Forth least significant digit

: Fifth least significant digit

: Sixth least significant digit

oA WN-=20

(3) Current alarm reset
As by the reset (RES) on, reset the servo amplifier alarm to make the servo amplifier ready to operate.
After removing the cause of the alarm, reset the alarm with no command entered.

Command Data No. Data
[8] [2] [0] [0] 1EAS
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14.5.12 Other commands

(1) Servo motor-side pulse unit absolute position
Read the absolute position in the servo motor-side pulse unit. Note that overflow will occur in the
position of 8192 or more revolutions from the home position.

(a) Transmission
Transmit command [0] [2] and data No. [9] [O].

Command Data No.

[0] [2] [91 [0]

(b) Return
The slave station returns the requested servo motor-side pulses.

Absolute position is sent back in hexadecimal in the servo motor-side pulse unit.
(Data must be converted into decimal.)

For example, data "000186A0" is 100000 pulses in the motor-side pulse unit.
(2) Command unit absolute position
Read the absolute position in the command unit.

(a) Transmission
Transmit command [0] [2] and data No. [9] [1].

Command Data No.

[0] [2] 91 1]

(b) Return
The slave station returns the requested command pulses.

Absolute position is sent back in hexadecimal in the command unit.
(Data must be converted into decimal.)

For example, data "000186A0" is 100000 pulses in the command unit.
(3) Software version
Reads the software version of the servo amplifier.

(a) Transmission
Transmit command [0] [2] and data No. [7] [O].

Command Data No.

[0] [2] [7110]

(b) Return
The slave station returns the requested software version.

—|: Software version (15 digits)
Space
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15. USING A LINEAR SERVO MOTOR

@ When using the linear servo motor, read "Linear Servo Motor Instruction Manual"
AWARNING and "Linear Encoder Instruction Manual".

POINT

@The linear servo system is available for the MR-J4-_A(-RJ) servo amplifiers of
which software version is A5 or later. Check the software version using MR
Configurator2.

15.1 Functions and configuration

15.1.1 Summary

The fields of semiconductor/LCD manufacturing systems, mounters, and others have strong demands for
high accuracy, high speed, and efficiency. Therefore, the number of systems using a linear servo motor for a
drive axis has been increasing. Since the linear servo system can obtain the characteristics of the high
speed and the high acceleration/deceleration greater than the ball screw drive system. The linear servo
system also does not have a ball screw wear which is a weak point in the ball screw drive system. This will
extend the life of the equipment. In addition, since a response error due to backlash and friction does not
occur, you can establish a high-accuracy system.
The following shows the differences between the linear servo motor and the rotary servo motor.

Differences
Category Item - Remarks
Linear servo motor | Rotary servo motor
Motor pole Magnetic pole detection Required Not required Automatically executed at the first
adjustment (default setting) servo-on after the power is turned

on.
For the absolute position linear
encoder, [Pr. PLO1] can disable the
magnetic pole detection. The timing
of the magnetic pole detection can
be changed with [Pr. PLO1]. (Refer
to (2) (b) of section 15.3.3.)

Home position
return

Reference home position

1048576 pulses unit
(initial value)

One servo motor
revolution unit

Home position return pitch can be
changed with parameter setting.
(Refer to section 15.3.3.)

Absolute position
detection system

Absolute position encoder
battery (MR-BAT6V1SET)

Not required

Required

The following alarms and warnings

are not provided for the linear servo

motor.

- [AL. 25 Absolute position erased]

- [AL. 92 Battery cable
disconnection warning]

* [AL. 9F Battery warning]

= [AL. E3 Absolute position counter
warning]

Auto tuning Load to motor inertia ratio Load to motor mass | Load to motor
) ratio inertia ratio
MR Configurator2 Motor speed mm/s unit r/min unit
(SW1DNC-MRC2-J) | (Data display and setting)
(software version Test Positioning Supported Supported
1.19V or later) operation | operation
function [ Motor-less Not supported Supported
operation
JOG operation Not supported Supported
Program Supported Supported
operation

15- 1




15. USING A LINEAR SERVO MOTOR

15.1.2 Configuration including peripheral equipment

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

POINT

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

@®When using the linear servo motor, set [Pr. PAO1]to"__ 4

(1) MR-J4-_A
R

w
—

(Note 2)
Power supply

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

Personal
computer

Molded-case
circuit breaker
(MCCB)

(Note 3)
Magnetic
contactor
(MC)

Analog monitor

CN3

Personal computer and others

CN8 EI@[E- To safety relay or
MR-J3-D05 safety logic unit

Line noise
filter
(FR-BSFO01) ¢

CN1

Junction terminal block

Power factor P3
improving
DC reactor —
(FR-HEL) P4

P+

CN2 SCALE

ﬂ@m\xﬁﬂg
(Note 4) —=1"_{

Regenerative ©

option fo Linear servo motor

c

L11

A4

L21

Encoder
cable

Linear encoder

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

2. A 1-phase 200 V AC to 240 V AC power supply may be used with the servo amplifier of MR-J4-70A or less. For 1-phase 200 V
AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For the power supply specifications, refer to section
1.3.

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

4. For the branch cable, use the MR-J4THCBLO3M (optional).

5. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
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(2) MR-J4-_A-RJ
RST

(Note 2)
Power supply

Personal
computer

Molded-case
circuit breaker

\

|

|

I MR Configurator2
CN5 |

gl ©

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

(Note 3)

Magnetic
contactor
(MC)

Analog monitor

CN3

Personal computer and others

To safety relay or

CN8 £7_ I [ [jmem MR-J3-DO5 safety logic unit

Line noise
filter
(FR-BSFO1) 7

——

(D C

(Note 5)
(

e CN1

Junction terminal block

{
\= )< e

Power factor P3_J

improving
DC reactor P4

(FR-HEL)

P+ y

Regenerative ©
option o J
C

Linear servo motor

L11 )

\J

L21

Encoder
cable

Linear encoder
(Note 5)

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

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

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

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

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

5. A/B/Z-phase differential output linear encoder also be used.
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15.2 Signals and wiring

@ Any person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between P+ and N- is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,

when confirming whether the charge lamp is off or not, always confirm it from the
front of the servo ampilifier.
AWARN | NG @Ground the servo amplifier and the linear servo motor securely.

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

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

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

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

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

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

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

Servo amplifier Servo amplifier
24V DC 24V DC
DOCOM

DOCOM

Control output Control output
signal signal
For sink output interface For source output interface

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

Electromagnetic interference may be given to the electronic equipment used near
ACAUT'ON the servo amplifier.

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

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

= Linear servo - Linear servo
Servo amplifier motor Servo amplifier motor

@ Connecting a linear servo motor of the wrong axis to the U, V, W, or CN2 may
cause a malfunction.
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@ Do not modify the equipment.
@The cables such as power wires deriving from the primary side cannot stand the
ACAU_HON long-term bending action. Avoid the bending action by fixing the cables to the
moving part, etc. Also, use the cable that stands the long-term bending action for
the wiring to the servo amplifier.

This section does not describe the following items. For details of the items, refer to each section of the
detailed description field.

Iltem Detailed explanation
Input power supply circuit Section 3.1
Explanation of power supply system Section 3.3
Signal (device) explanations Section 3.5
Alarm occurrence timing chart Section 3.8
Interface Section 3.9
Grounding Section 3.11
Display and operation sections Section 4.5
15.3 Operation and functions
15.3.1 Startup
POINT
@®When using the linear servo motor, set [Pr. PAO1]to"__ 4 "
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(1) Startup procedure
Start up the linear servo in the following procedure.

( Installation and wiring
Set the linear servo motor series and linear servo motor type.
(Refer to (2) of this section.)

(Note 1)
Set the linear encoder direction and the linear servo motor direction.
(Refer to (3) of this section.)

(Note 1)
Set the linear encoder resolution. (Refer to (4) of this section.)

i

(Note 1)
Positioning operation check using the test operation mode

(Refer to section 15.3.4.)

NN N R

What is the type of the
linear encoder?

Incremental linear encoder Absolute position linear encoder

( Set"___1"in [Pr. PAO3]. >

\
v

(Note 1)
Perform the magnetic pole detection.
(Refer to (3) of section 15.3.2.)

l

Release [AL. 93 ABS data transfer
warning].

Change the setting to disable the
magnetic pole detection.
(Refer to (3) of section 15.3.2.)

Positioning operation check using the controller (Refer to section 15.3.5.) >

! l

Home position return operation (Refer to section 15.3.3.) >

I l

Positioning operation >

Note 1. Use MR Configurator2.
2. To cancel [AL. 93 ABS data transfer warning], cycle SON (Servo-on) or set a home position.

(2) Setting of linear servo motor series and linear servo motor type

To use the linear servo motor, set the linear servo motor series and linear servo motor type with [Pr.
PA17 Servo motor series setting] and [Pr. PA18 Servo motor type setting]. (Refer to section 5.2.1.)
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(3) Setting of linear encoder direction and linear servo motor direction
Set the first digit of [Pr. PC45] (Encoder pulse count polarity selection) so that the positive direction of
the linear servo motor matches with the increasing direction of the linear encoder feedback.

Pr. PC45

Encoder pulse count polarity selection
0: Linear servo motor positive direction and linear encoder increasing direction
1: Linear servo motor positive direction and linear encoder decreasing direction

(a) Parameter setting method
1) Confirm the positive direction of the linear servo motor. [Pr. PA14] determines the relation of the

travel direction of the linear servo motor under commands as shown below.

Travel direction of linear servo motor
[Pr. PA14] setting Address increasing Address decreasing
command command
0 Positive direction Negative direction
1 Negative direction Positive direction

The positive/negative directions of the linear servo motor are as follows.

Negative direction

Negative direction giﬁgondary Secondary side

</

Primary
side

Positive direction

Secondary

Positive direction A
side

L2

Negative direction

Primary side
Primary side

LM-H3 and LM-F series LM-U2 series LM-K2 series

2) Confirm the increasing direction of the linear encoder.

3) If the positive direction of the linear servo motor matches with the increasing direction of the
linear encoder, set [Pr. PC45]to"_ _ _ 0". If the positive direction of the linear servo motor does
not match with the increasing direction of the linear encoder, set [Pr. PC45]to " 1"

(b) Confirmation method
Confirm the positive direction of the linear servo motor and the increasing direction of the linear

encoder in the following procedure.
1) In servo-off status, move the linear servo motor in the positive direction manually.

2) Confirm the motor speed (in the positive and negative directions) at that time with MR
Configurator2.

3) When [Pr. PC45]issetto"__ 0" and the positive direction of the linear servo motor matches
with the increasing direction of the linear encoder, if the linear servo motor operates in the
positive direction, the motor speed will be a positive value. If the positive direction of the linear
servo motor does not match with the increasing direction of the linear encoder, the motor speed
will be a negative value. When [Pr. PC45] is setto"__ _ 1" and the positive direction of the linear
servo motor matches with the increasing direction of the linear encoder, if the linear servo motor
operates in the positive direction, the motor speed will be a negative value.
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(4) Linear encoder resolution setting
Set the ratio of the electronic gear to the linear encoder resolution with [Pr. PLO2 Linear encoder
resolution - Numerator] and [Pr. PLO3 Linear encoder resolution - Denominator].

POINT

@To enable the parameter values, cycle the power after setting.

(a) Parameter setting
Set the values that apply to the following equation.

[Pr. PLO2 Linear encoder resolution - Numerator]
[Pr. PLO3 Linear encoder resolution - Denominator]

= Linear encoder resolution [um]

(b) Parameter setting example
When the linear encoder resolution is 0.5 ym

[Pr. PLO2]

i ion = 1
[Pr. PLO3] ~ Linear encoder resolution = 0.5 ym = 5

The following shows the simplified chart for the setting values of [Pr. PL02] and [Pr. PLO3].

Linear encoder resolution [um]
0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0
Setting [Pr. PLO2] 1 1 1 1 1 1 1 2
value [Pr. PLO3] 100 50 20 10 5 2 1 1

POINT

@If an incorrect value is set for [Pr. PL0O2] or [Pr. PLO3], the linear servo motor
may not operate properly, or [AL. 27] or [AL. 42] may occur at the positioning
operation or the magnetic pole detection.

15.3.2 Magnetic pole detection

Before the positioning operation of the linear servo motor, make sure to perform the magnetic pole detection.
When [Pr. PLO1] is set to the initial value, perform the magnetic pole detection only at the first servo-on after
the power is turned on.

The magnetic pole detection includes the following two methods. Each method has advantages and
disadvantages. Select a magnetic pole detection method suitable for your usage.
The position detection method is selected the initial value.

Magnetic pole detection Advantage Disadvantage
Position detection method 1. The magnetic pole detection has a | 1. The travel distance at the
high degree of accuracy. magnetic pole detection is long.
2. The adjustment procedure at the 2. For equipment with small friction,
magnetic pole detection is simple. the initial magnetic pole detection
error may occur.
Minute position detection method 1. The travel distance at the 1. The adjustment procedure at the
magnetic pole detection is short. magnetic pole detection is
2. Even for equipment with small complex.
friction, the magnetic pole 2. If a disturbance occurs during the
detection is available. magnetic pole detection, [AL. 27
Initial magnetic pole detection
error] may occur.
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(1) Magnetic pole detection method by using MR Configurator2
The following shows the magnetic pole detection procedure by using MR Configurator2.

(a) Magnetic pole detection by the position detection method

< Magnetic pole detection >

then cycle the servo amplifier power.

1) Check that LSP (Upper stroke end), LSN (Lower stroke end), and EM2 (Forced stop 2) are on, and

2) Set [Pr. PLO8 Linear servo motor/DD motor function selection 3] to "_ _
pole detection method to "Position detection method".

_ 0" to set the magnetic

pole detection at first servo-on". (Note)

3) Set [Pr. PLO1 Linear servo motor/DD motor function selection 1]to " _

_ 1" to enable "Magnetic

|4) Cycle the servo amplifier power.

| 5) Set [Pr. PLO9 Magnetic pole detection voltage level] to "10" (guide value).

6) Execute "Positive direction travel" or "Negative direction travel" with "Positioning operation" in the
test operation mode on MR Configurator2. Set the travel distance to "0" at this time.

The magnetic pole detection is carried out.

Is [Pr. PL0O9] the final value?

Has [AL. 27 Initial magnetic pole
detection error] occurred?

Have [AL. 32 Overcurrent], [AL.
50 Overload 1], [AL. 51 Overload 2], and
[AL. E1 Overload warning 1]
occurred?

Reset the alarm or cycle the
servo amplifier power.

Increase the value of [Pr. PL09]
by five.

-

Cycle the servo amplifier power.

Reset the alarm or cycle the
servo amplifier power.

Set an approximately 70% of the
value set for [Pr. PL09] as the
final setting value.

If [AL. 27 Initial magnetic pole
detection error] occurs with this
value, specify a value
intermediate between the value
set at [AL. E1 Overload warning
1] and the value set at [AL. 27
Initial magnetic pole detection
error] as the final setting value.

| 7) Set[Pr. PLO1]to"__ _ 0" to set "Magnetic pole detection disabled". (Note)

( = )

Note. For the incremental system, the [Pr. PL0O1] setting is not required.
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(b) Magnetic pole detection by the minute position detection method

< Magnetic pole detection >

1) Check that LSP (Upper stroke end), LSN (Lower stroke end), and EM2 (Forced stop 2) are on, and
then cycle the servo amplifier power.

2) Set [Pr. PLO8 Linear servo motor/DD motor function selection 3]to"_ _ _ 4" to set the magnetic
pole detection method to "Minute position detection method".

3) Set [Pr. PLO1 Linear servo motor/DD motor function selection 1]to"__ _ 1" to enable "Magnetic
pole detection at first servo-on". (Note 1)

4) Cycle the servo amplifier power.

5) With [Pr. PL17 Magnetic pole detection - Minute position detection method - Function selection], set
the load to mass of the linear servo motor primary side ratio. (Note 2)

le
[

6) Execute "Positive direction travel" or "Negative direction travel" with "Positioning operation" in the
test operation mode on MR Configurator2. Set the travel distance to "0" at this time.

| The magnetic pole detection is carried out.

YES Is the response by the minute
position detection method of [Pr.

PL17] the final value?

Decrease the response by the minute
position detection method of [Pr. PL17] by —»
two as the final setting value.

Has an abnormal sound or
vibration occurred during the
magnetic pole detection?

Not

acceptable Increase the response by the minute

position detection method of [Pr. PL17] by —
one.

Is the travel distance during the
magnetic pole detection acceptable?
(Note 3)

Acceptable

| 7) Set[Pr.PLO1]to"__ _ 0" to set "Magnetic pole detection disabled". (Note)

( e )

Note 1. For the incremental system, the [Pr. PLO1] setting is not required.
2. If the load to primary-side linear servo motor mass ratio is unknown, perform the magnetic pole
detection by the position detection method, and then perform the auto tuning to set an estimated value.
3. For the magnetic pole detection by the minute position detection method, the maximum travel distance
at the magnetic pole detection must be 0.5 mm or less. To shorten the travel distance, increase the
response by the minute position detection method in [Pr. PL17].
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(2) Operation at the magnetic pole detection

/N\WARNING

@ Note that the magnetic pole detection automatically starts simultaneously with the
turning-on of the servo-on command.

/N\CAUTION

@ If the magnetic pole detection is not executed properly, the linear servo motor
may operate unexpectedly.

POINT

@Establish the machine configuration to use LSP (Upper stroke end) and LSN
(Lower stroke end). The machine may be damaged due to a collision without
LSP and LSN.

@Assign LSP and LSN and perform the magnetic pole detection also in the torque
control mode.

@At the magnetic pole detection, whether the linear servo motor moves in the
positive or negative direction is unpredictable.

@Depending on the setting value of [Pr. PLO9 Magnetic pole detection voltage
level], an overload, overcurrent, magnetic pole detection alarm, or others may
occur.

@ After the magnetic pole detection, check the positioning accuracy with the test
operation (positioning operation function) of MR Configurator2.

@ When the absolute position linear encoder is used, if a gap is generated to the
positional relation between the linear encoder and the linear servo motor,
perform the magnetic pole detection again.

@ The accuracy of the magnetic pole detection improves with no load.

@A servo alarm may occur when the linear encoder is not mounted properly, or
when the linear encoder resolution setting ([Pr. PL02] and [Pr. PL03]) or the
setting value of [Pr. PLO9 Magnetic pole detection voltage level] is incorrect.

@For the machine that its friction becomes 30% or more of the continuous thrust,
the linear servo motor may not operate properly after the magnetic pole
detection.

@For the horizontal shaft of the machine that its unbalanced thrust becomes 20%
or more of the continuous thrust, the linear servo motor may not operate
properly after the magnetic pole detection.

@For the machine that multiple axes are connected like a tandem configuration, if
you try to perform the magnetic pole detection simultaneously for multiple axes,
the magnetic pole detection may not be executed. Perform the magnetic pole
detection for each axis. At this time, set the axes that the magnetic pole
detection is not performed for to servo-off.
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(a) For the incremental linear encoder

POINT
@For the incremental linear encoder, the magnetic pole detection is required
every time the power is turned on.

By turning on SON (Servo-on) after power-on, the magnetic pole detection is automatically carried
out. Therefore, there is not need to set the parameter (first digit of [Pr. PLO1]) for executing the
magnetic pole detection.

1) Timing chart

SON (Servo-on) gEF
I 195 ms
- ON [
Base circuit OFF |
|
RD (Ready) 8EF l |
F—N
15sorless

Magnetic pole detection time (Note)

Note. The magnetic pole detection time indicates the operation time when LSP (Upper
stroke end) and LSN (Lower stroke end) are on.

2) Linear servo motor movement (when LSP (Upper stroke end) and LSN (Lower stroke end) are
on)

Servo-on position
(Magnetic pole detection start position)
= = =
A i i A
! LSP
| (Note 1)

(Note 1) | 1
Q(Note 2) |

' Magnetic pole detection completion position

Note 1. When LSP (Upper stroke end) or LSN (Lower stroke end) turns off during the magnetic pole detection, the operation of the
magnetic pole detection is carried on to the opposite direction. When both LSP and LSN are off, [AL. 27 Initial magnetic pole
2. detection error] occurs.
The following shows the pitch against the magnetic pole.

LM-U2
LM-H3 Medium thrust Large thrust LM-K2

LM-F | (Continuous thrust: | (Continuous thrust:
Less than 400 N) 400 N or more)

Linear servo motor series

Pitch against magnetic pole

48 30 60 48
[mm]
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3) Linear servo motor movement (when LSP (Upper stroke end) or LSN (Lower stroke end) is off)
When LSP or LSN is off at servo-on, the magnetic pole detection is carried out as follows.

The linear servo motor moves to a
magnetic pole detection start position
upon servo-on, and the magnetic pole
detection is executed.

Magnetic pole detection Servo-on
~ start position ~ position
i R
x ‘ ‘ ‘ x

'LSP

I
¢

| |
| (Note) |
Magnetic pole detection completion position

The linear servo motor reciprocates several times and returns
to the magnetic pole detection start position to complete the
magnetic pole detection and to go into the servo-lock status.
At this time, there may be a gap, approximately a quarter of
the pitch against magnetic pole, from the start position.

Note. For the pitch against magnetic pole, refer to (3) (a) 2) Note 2 of this section.

(b) For the absolute position linear encoder

POINT

@®\When you use an absolute position linear encoder with the following timings, the
magnetic pole detection will be required.
* When the system is set up (at the first startup of equipment)
- After a servo amplifier is replaced
* After a linear servo motor (primary-side or secondary-side) is replaced
- After a linear encoder (scale or head) is replaced or its position is adjusted
@®When the absolute position linear encoder is used, if a gap is generated to the
positional relation between the linear encoder and the linear servo motor,
perform the magnetic pole detection again.

Perform the magnetic pole detection in the following procedure.

1) Set [Pr. PLO1 Linear servo motor/DD motor function selection 1Jto"_ 1" (Magnetic pole
detection at first servo-on).
[Pr. PLO1]

HEEK

Magnetic pole detection at first servo-on (Initial value)

2) Execute the magnetic pole detection. (Refer to (3) (a) 1), 2) of this section.)

3) After the completion of the magnetic pole detection, change [Pr. PLO1]to"__ 0" (Magnetic pole
detection disabled).
Pr. PLO1

HEE

Magnetic pole detection disabled

After the magnetic pole detection, by disabling the magnetic pole detection function with [Pr. PLO1],
the magnetic pole detection after each power-on is not required.
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(3) Magnetic pole detection method setting

POINT
@In the following cases, set the magnetic pole detection method to the minute
position detection method.
* When a shorten travel distance at the magnetic pole detection is required
* When the magnetic pole detection by the position detection method is not
completed

Set the magnetic pole detection method using the first digit of [Pr. PL0O8] (Magnetic pole detection
method selection).

Pr. PLO8

Magnetic pole detection method selection
0: Position detection method
4: Minute position detection method

Setting of the magnetic pole detection voltage level by the position detection method

For the magnetic pole detection by the position detection method, set the voltage level with [Pr. PLO9
Magnetic pole detection voltage level]. For the magnetic pole detection by the minute position detection
method, the voltage level setting is not required.

(a) Guideline of parameter settings
Set the parameters by referring to the following table.

[Pr. ZLU(?SLS:::LIJF;Q) Small « Medium — Large
(10 or less (initial value) 50 or more)
Servo status
Thrust at operation Small Large
Overload, overcurrent alarm Seldom occurs Frequently occurs
Magnetic pole detection alarm Frequently occurs Seldom occurs
Magnetic pole detection accuracy Low High

(b) Setting procedure

1)

2)

3)

Perform the magnetic pole detection, and increase the setting value of [Pr. PLO9 Magnetic pole
detection voltage level] until [AL. 50 Overload 1], [AL. 51 Overload 2], [AL. 33 Overvoltage], [AL.
E1 Overload warning 1], and [AL. EC Overload warning 2] occur. Increase the setting value by
five as a guide value. When these alarms and warnings occur during the magnetic pole detection
by using MR Configurator2, the test operation of MR Configurator2 automatically completes and
the servo-off status is established.

Specify the setting value that is an approximately 70% of the value set when [AL. 50 Overload 1],
[AL. 51 Overload 2], [AL. 33 Overvoltage], [AL. E1 Overload warning 1], and [AL. EC Overload
warning 2] occurred as the final setting value. However, if [AL. 27 Initial magnetic pole detection
error] occurs with this value, specify a value intermediate between the value set at [AL. 50
Overload 1], [AL. 51 Overload 2], [AL. 33 Overvoltage], [AL. E1 Overload warning 1], and [AL. EC
Overload warning 2] and the value set at the magnetic pole detection alarm as the final setting
value.

Perform the magnetic pole detection again with the final setting value to check there is no
problem.
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(c) Setting example

Linear encoder magnetic | | | | | | ...... |_|

pole detection

[Pr. PLO9] setting 30 X 3 X 40 X 45 eeeee 65 X 70

Alarm

Occurring ,—

Not occurring

g %/—/
While increasing the setting value of [Pr. PL09], carry out the  An alarm has occurred
magnetic pole detection repeatedly. when the setting value

of [Pr. PL09] is set to 70.

In this example, the final setting value of [Pr. PL09] is 49 (Setting value at the alarm occurrence = 70

x 0.7).

15.3.3 Home position return

POINT

@ Change the third digit value of [Pr. PLO1] according to the linear encoder
resolution.

@ The incremental linear encoder and the absolute position linear encoder have
different reference home positions at the home position return.

@For the linear encoder, a home position (reference mark) of the linear encoder is
necessary in the home position return direction. In addition, install a dog so that
the mover passes the dog, decelerates to the creep speed, and passes the
home position (reference mark).

@ When you configure as follows, move the mover to LSN with JOG operation and
perform home position to perform it in safe.

Returnable area: Non-returnable area:

Home position return can be performed Home position return cannot be performed
when started from this area. when started from this area.

A A
4 N/ A\
D
L9 A
LSN LSP

Home position return direction

»
>

Home position of linear encoder (reference mark)
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(1) Incremental linear encoder

@If the resolution or the stop interval (the third digit of [Pr. PLO1]) of the linear
ACAUTlON encoder is large, it is very dangerous since the linear servo motor may crash into

the stroke end.

(a) When the linear encoder home position (reference mark) exists in the home position return direction
When you use an incremental linear encoder, LZ (Encoder Z-phase pulse) from the servo amplifier
will be the home position (reference mark) of the linear encoder.

Servo motor
speed
0 r/min
. . ON
Proximity dog signal OFF
ON

LZ
(Encoder Z-phase pulse) OFF

Machine position

Home position return direction
Lttt

Home position return speed
|

Creep speed

A
Stroke end

|

|
ﬂ

|
|
|
|
T
|
| |
E%J ﬁ | F
Ay
Home position
A

Linear encoder home position

(b) When the linear encoder home position (reference mark) does not exist in the home position return

direction

The home position return cannot be performed from the position which the home position of the
linear encoder does not exist in the home position return direction. Move the mover to the stroke end
on the opposite side of the home position return direction with the JOG operation from the controller
and others, and then perform a home position return.

Servo motor
speed

Proximity dog signal

LZ

(Encoder Z-phase pulse)

Machine position

Home position return direction
-

Home position return speed

Creep speed

|
i I Av4
0 r/min K ‘ ‘ ‘ 5
(N | | | , -
: v JOG operation o S
I e e = o j——————— = e e
| | | | :
|
ON | ‘,_i ! :
OFF : : ;
| |
|
ON : ‘ I
OFF : !_l :
I | I
I | I
GLg W LTd
-y 'y
Stroke end Home position Home position start position
Linear encoder home position
|
el >
Home position returnable area Home position non-returnable area
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(c) Caution for passing the home position (reference mark)
An interval for turning on home position (reference mark) signal of the linear encoder has a certain
width. (Specifications differ depending on the linear encoders. For details, refer to "Linear Encoder
Instruction Manual".)

Example: When Z-phase is recognized at startup
B A
44
Home position signal
Ais recognized as '
the on position. ' B is recognized as
the on position.

The position which turns on LZ (Encoder Z-phase pulse) differs depending on the directions of home
position passing. When you need to set the home position return completion to the same position
each time such as dog type home position return, always start home position return with the same
direction.

(d) Caution for linear encoder which does not have the home position (reference mark)
The linear encoder which does not have the home position (reference mark), LZ (Encoder Z-phase
pulse) of the servo amplifier does not be outputted. It is depending on positioning controllers to use
whether LZ (Encoder Z-phase pulse) is necessary or not for home position return. Check the
specifications of controllers.

(2) Absolute position linear encoder
The home position reference position using an absolute type linear encoder will be per 1048576 pulses
based on the linear encoder home position (absolute position data = 0). You can change the stop
interval at home position return with the third digit of [Pr. PLO1].

[Pr. PLO]

—I_— Stop interval setting at the home position return

S\/e;}hng Stop interval [pulse]
0 8192
1 131072
2 262144
3 1048576 (initial value)
4 4194304
5 16777216
6 67108864
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The following shows the relation between the stop interval at the home position return and the linear
encoder resolution. For example, when the linear encoder resolution is 0.001 ym and the parameter
for the stop interval at the home position return, [Pr.PLO1], issetto"_5 __" (16777216 pulses), the
stop interval is 16.777 mm. The value inside a bold box indicates the recommended stop interval for
each linear encoder resolution.

[Unit: mm
Linear encoder
Pr. PLO1 \_resolution fum] 0.001 0.005 0.01 0.02 0.05 0.1 0.2 0.5 1 2
Stop interval
[pulse]
_0__ 8192 0.008 0.041 0.082 0.164 0.410 0.819 1.638 4.096 8.192 16.384
1 131072 0.131 0.655 1.311 2.621 6.554 13.107 26.214 65.536 131.072 262.144
_2__ 262144 0.262 1.311 2.621 5.243 13.107 26.214 52.429 131.072 262.144 524.288
_3__ 1048576 1.049 5.243 10.486 20.972 52.429 | 104.858 | 209.715 524.288 | 1048.576 | 2097.152
_4__ 4194304 4.194 20.972 | 41.943 | 83.886 | 209.715 | 419.430 | 838.861 | 2097.152 | 4194.304 | 8388.608
_5__ 16777216 16.777 | 83.886 | 167.772 | 335.544 | 838.861 | 1677.722 | 3355.443 | 8388.608 | 16777.216 | 33554.432
_6__ 67108864 67.109 | 335.544 | 671.089 | 1342.177 | 3355.443 | 6710.886 | 13421.773 | 33554.432 | 67108.864 | 134217.728

In the case of a proximity dog type home position return, the nearest reference home position after
proximity dog off is the home position. The linear encoder home position can be set in any position.
LZ (Encoder Z-phase pulse) is outputted based on "Stop interval selection at the home position
return" in [Pr. PLO1].

Home position return direction

Home position return speed
|

Linear servo } Creep speed
motor | \
0 mm/s ‘ ; ; ‘
| | | |
Proximity dog ON : :
signal OFF |
|

Reference home

|
|
|
|
T
|
|
|
|
|
A |
) + ﬁ ‘ F
Linear servo motor e : ‘

| 1
osition (Note) !
P 11048576 pulses !
«—»1048576 pulses x n |
« »
|

position . A . s

Linear encoder home position Home position

Note. Changeable with [Pr. PLO1].
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(b) When the linear encoder home position does not exist in the home position return direction
If the home position return is performed from the position where the linear encoder does not exist in
the home position return direction, a home position return error occurs on the controller. The error
contents differ according to the controller type. Move the linear servo motor to the stroke end on the
opposite side of the home position return direction with the JOG operation from the controller and
others, and then perform a home position return.

Home position return direction
Home position return speed

Linear servo

Creep speed
motor

0 mm/s ~

s

-

N
N

\\ JOG operation //

Proximity dog ON
signal OFF

Linear servo motor

A D
(=

position
Stroke end Linear encoder home position Home position

< -
<

T
Home position returnable area Home position non-returnable area

POINT

@ To execute a home position return securely, start a home position return after
moving the linear servo motor to the opposite stroke end with JOG operation
and others.

@ Change the third digit value of [Pr. PL01] according to the linear encoder
resolution.
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(2) Absolute position linear encoder
When an absolute linear encoder is used, the reference home position is the position per 1048576
pulses (changeable with the third digit of [Pr. PLO1]) with reference to the linear encoder home position
(absolute position data = 0).
In the case of a proximity dog type home position return, the nearest reference home position after
proximity dog off is the home position. The linear encoder home position can be set in any position. LZ
(Encoder Z-phase pulse) is outputted based on "Stop interval selection at the home position return” in
[Pr. PLO1].

Home position return direction
—>

Home position return speed
|

Linear servo } Creep speed
motor | \
0 mm/s : ; } ;
|
ON l ‘ ‘ 1
Proximity dog ‘ ‘
signal OFF | |
| |
|
Reference home !(Note) : | | | l
osition ! !
P 1048576 puises |
b ! 1048576 pulses x n R
N 1 il
Linear servo motor ! i i
position a [
Linear encoder home position Home position

Note. Changeable with [Pr. PLO1].

POINT

@ The data set type home position return can also be carried out.
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15.3.4 Test operation mode in MR Configurator2

@ The test operation mode is designed for checking servo operation. It is not for
checking machine operation. Do not use this mode with the machine. Always use
the linear servo motor alone.

@ If the servo motor operates abnormally, use EM2 (Forced stop 2) to stop it.

POINT

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

/N\CAUTION

By using a personal computer and MR Configurator2, you can execute the positioning operation, the output
signal (DO) forced output, and the program operation without connecting the controller.

(1) Positioning operation
Positioning operation can be performed when there is no command from the controller. Use this
operation with the forced stop reset. This operation may be used independently of whether servo-on,
servo-off, or whether a controller is connected or not.
Exercise control on the positioning operation screen of MR Configurator2.

(a) Operation pattern

(b) Operation method

Item Initial value Setting range
Travel distance [pulse] 1048576 0 to 99999999
Speed [mm/s] 10 0 to Maximum speed
Acceleration/decelerati 1000 0 to 50000

on time constant [ms]

Repeat pattern

Positive direction travel —
Negative direction travel

Positive direction travel —
Negative direction travel
Positive direction travel —
Positive direction travel
Negative direction travel —
Positive direction travel
Negative direction travel —
Negative direction travel

Dwell time [s] 2.0 0.11t0 50.0
Number. of repeats 1 1 t0 9999
[time]
Operation Screen control

Positive direction travel

Click the "Positive Direction Movement" button.

Negative direction travel

Click the "Reverse Direction Movement" button.

Pause Click the "Pause" button.
Stop Click the "Stop" button.
Forced stop Click the "Forced Stop" button.

(2) Output signal (DO) forced output
Output signals can be switched on/off forcibly independently of the servo status. This function is used for
output signal wiring check, etc. Exercise control on the DO forced output screen of MR Configurator2.
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(3) Program operation
Positioning operation can be performed in two or more operation patterns combined, without using a
controller. Use this operation with the forced stop reset. This operation may be used independently of
whether servo-on, servo-off, or whether a controller is connected or not.
Exercise control on the program operation screen of MR Configurator2. For full information, refer to the
MR Configurator2 Installation Guide.

Operation Screen control
Start Click the "Operation start" button.
Pause Click the "Pause" button.
Stop Click the "Stop" button.

Forced stop Click the "Forced Stop" button.

15.3.5 Function

(1) Linear servo control error detection function

POINT
@For the linear servo control error detection function, the position and speed
deviation error detections are enabled by default. ([Pr. PL04]: _ __ 3)

If the linear servo control gets unstable for some reasons, the linear servo motor may not operate
properly. To detect this state and to stop operation, the linear servo control error detection function is
used as a protective function.

The linear servo control error detection function has three different detection methods: the position
deviation, speed deviation, and thrust deviation. An error is detected when each method is enabled with
[Pr. PLO4 Linear servo motor/DD motor function selection 2]. The detection level can be changed with
[Pr. PLO5], [Pr. PLO6], and [Pr. PLO7].

Servo amplifier internal value
1) Model feedback position [mm]
3) Model feedback speed [mm/s]
5) Command thrust [%)]

| |
| |
| j | T
| |
| |

Linear servo motor

Linear encoder Linear encoder

2) Feedback position [mm]
4) Feedback speed [mm/s]
6) Feedback thrust [%]

Figure 15.1 Outline of linear servo control error detection function
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(a) Position deviation error detection

Set [Pr. PLO4]to"__ 1" to enable the position deviation error detection.
Pr. PLO4

NN

Position deviation error detection enabled

When you compare the model feedback position ( 1)) and the feedback position ( 2)) in figure 15.1, if
the deviation is more than the value of [Pr. PLO5 Position deviation error detection level] (1 mm to
1000 mm), [AL. 42.1 Servo control error by position deviation] will occur and the linear servo motor
will stop. The initial value of this detection level is 50 mm. Change the set value as necessary.

(b) Speed deviation error detection

(d)

Set [Pr. PLO4]to"_ _ _ 2" to enable the speed deviation error detection.
[Pr. PLO4]

L] 2]

Speed deviation error detection enabled

When you compare the model feedback speed ( 3)) and the feedback speed ( 4)) in figure 15.1, if
the deviation is more than the value of [Pr. PL0O6 Speed deviation error detection level] (1 mm/s to
5000 mm/s), [AL. 42.2 Servo control error by speed deviation] will occur and the linear servo motor
will stop. The initial value of this detection level is 1000 mm/s. Change the set value as necessary.

Thrust deviation error detection level
Set [Pr. PLO4]to"_ _ _ 4" to enable the thrust deviation error detection.

Pr. PLO4
L] ]4]

Thrust deviation error detection enabled

When you compare the command thrust ( 5)) and the feedback thrust ( 6)) in figure 15.1, if the
deviation is more than the value of [Pr. PLO7 Torque/thrust deviation error detection level] (1% to
1000%), [AL. 42.3 Servo control error by torque/thrust deviation] will occur and the linear servo
motor will stop. The initial value of this detection level is 100%. Change the set value as necessary.

Detecting multiple deviation errors
When [Pr. PL0O4] is set as follows, multiple deviation errors can be detected. For the error detection
methods, refer to (1) (a), (b), (c) of this section.

Pr. PLO4
_|_
Setting | Position deviation | Speed deviation Thrust deviation
value error detection error detection error detection

1 O
2 O
3 ) O
4 O
5 O O
6 O @)
7 O O O
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(2) Auto tuning function
The auto tuning function during the linear servo motor operation is the same as that of the rotary servo
motor. However, the calculation method of the load to motor mass ratio (J ratio) differs. The load to
motor mass ratio (J ratio) on the linear servo motor is calculated by dividing the load mass by the mass
of the linear servo motor primary side.

Example) Mass of linear servo motor primary side =2kg
Load mass (excluding the mass of the linear servo motor primary side) = 4 kg
Mass ratio =4/2 = 2 times

For the parameters set by the auto tuning function, refer to chapter 6.

POINT

@ The auto tuning mode 1 may not be performed properly if the following

conditions are not satisfied.

* Time to reach 2000 mm/s is the acceleration/deceleration time constant of 5 s
or less.

* The linear servo motor speed is 150 mm/s or higher.

* The load to mass of the linear servo motor primary-side ratio is 100 times or
less.

* The acceleration/deceleration thrust is 10% or less of the continuous thrust.

(3) Machine analyzer function

POINT

@ Make sure to perform the machine analyzer function after the magnetic pole
detection. If the magnetic pole detection is not performed, the machine analyze
function may not operate properly.

@ The stop position at the completion of the machine analyzer function can be any
position.
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15.3.6 Absolute position detection system

When the linear servo motor is used with the absolute position detection system, an absolute position linear
encoder is required.

(1)

3)

Operating conditions of absolute position detection system
(a) Use an absolute type linear encoder.

(b) Perform the magnetic pole detection in the incremental system and disable the magnetic pole
detection after the detection.

(c) Enable the absolute position detection system with [Pr. PAO3 Absolute position detection system].
Alarm detection

[AL. 25 Absolute position erased], [AL. 92 Battery cable disconnection warning], [AL. 9F Battery
warning], and [AL. E3 Absolute position counter warning] are not provided for the linear servo motor.

Backup
The linear encoder backs up the absolute position data. Therefore, the encoder battery MR-BAT6V1SET

need not be installed to the servo amplifier.

Absolute position data transfer to controller
Refer to section 12.8 for absolute position data transfer to the controller.
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15.4 Characteristics
15.4.1 Overload protection characteristics

An electronic thermal is built in the servo amplifier to protect the linear servo motor, servo amplifier and
linear servo motor power wires from overloads.

[AL. 50 Overload 1] occurs if overload operation performed is above the electronic thermal protection curve
shown in fig. 15.2. [AL. 51 Overload 2] occurs if the maximum current is applied continuously for several
seconds due to machine collision, etc. Use the equipment on the left-side area of the continuous or broken
line in the graph.

This servo amplifier has solid-state linear servo motor overload protection. (The servo motor overload
current (full load current) is set on the basis of 120% rated current of the servo amplifier.)

1000 1000
- L
]
100 N 1 100 \\
Operating —— X
w A~ o) N
© N © Operatin
aé N } ; g N < p g
c N c 10 ~ ~
S 10 Servo-lock 2 ¥
© 0y \ o 3 \
2 N8 N
(@) ~ o : N ~
1 S~a 1 Servo-lock ~o
0.1 0.1
0 50 100 150 200 250 300 0 100 200 300 400
Load ratio [%] Load ratio [%]
a. LM-H3 series b. LM-U2 series
LM-K2 series
1000 1 1000
\
\
100 N\ 100 \ S
: i erating ——
= Y\ Operating = ~ p 9
(0] \ \ ] N
£ S g O,
= 5 = ~ X
é 10 S é 10 Servo-lock
o © S
[0} ~ [0) S S
o <. o <=
o Servo-lock =<1 o B
1 e — 1 >
0.1 0.1
0 100 200 300 400 500 600 0 50 100 150 200 250 300
Load ratio [%] Load ratio [%]
c. LM-F (natural cooling) d. LM-F (liquid cooling)

Fig. 15.2 Electronic thermal protection characteristics
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15.4.2 Power supply capacity and generated loss

Table 15.1 indicates servo amplifiers’ power supply capacities and losses generated under rated load. For
thermal design of an enclosed type cabinet, use the values in the table in consideration for the worst
operating conditions. The actual amount of generated heat will be intermediate between values at rated
torque and servo-off according to the duty used during operation. When the linear servo motor is run at less
than the rated speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

Mounting a heat sink outside of the cabinet enables to reduce heat in the cabinet and design a compact
enclosed type cabinet.

Table 15.1 Power supply capacity and generated loss per linear servo motor at rated output

Power supply Servo amplifier-generated heat [W] Area required for
Linear servo motor Servo amplifier capacity [kVA] (Note 2) heat dissipation

(Note 1) At rated output With servo-off [m?]
LM-H3P2A-07P-BSS0 MR-J4-40A(-RJ) 0.9 35 15 0.7
LM-H3P3A-12P-CSS0 0.9 35 15 0.7
LM-H3P3B-24P-CSS0 MR-J4-70A(-RJ) 1.3 50 15 1.0
LM-H3P3C-36P-CSS0 1.9 75 15 1.5
LM-H3P3D-48P-CSS0 MR-J4-200A(-RJ) 3.5 90 20 1.8
LM-H3P7A-24P-ASS0 MR-J4-70A(-RJ) 1.3 50 15 1.0
LM-H3P7B-48P-ASS0 MR-J4-200A(-RJ) 3.5 90 20 1.8
LM-H3P7C-72P-ASS0O 3.8 100 20 1.1
LM-H3P7D-96P-ASS0 MR-J4-350A(-RJ) 5.5 130 20 2.7
LM-U2PAB-05M-0SS0 MR-J4-20A(-RJ) 0.5 25 15 0.5
LM-U2PAD-10M-0SS0 MR-J4-40A(-RJ) 0.9 35 15 0.7
LM-U2PAF-15M-0SS0 0.9 35 15 0.7
LM-U2PBB-07M-1SS0 MR-J4-20A(-RJ) 0.5 25 15 0.5
LM-U2PBD-15M-1SS0 MR-J4-60A(-RJ) 1.0 40 15 0.8
LM-U2PBF-22M-1SS0 MR-J4-70A(-RJ) 1.3 50 15 1.0
LM-U2P2B-40M-2SS0 MR-J4-200A(-RJ) 35 90 20 1.8
LM-U2P2C-60M-2SS0 MR-J4-350A(-RJ) 55 130 20 2.7
LM-U2P2D-80M-2SS0 MR-J4-500A(-RJ) 7.5 195 25 3.9
LM-FP2B-06M-1SS0 MR-J4-200A(-RJ) 3.5 90 20 1.8
LM-FP2D-12M-1SS0 MR-J4-500A(-RJ) 7.5 195 25 3.9
LM-FP2F-18M-1SS0 MR-J4-700A(-RJ) 10 300 25 6.0
LM-FP4B-12M-1SS0 MR-J4-500A(-RJ) 7.5 195 25 3.9
LM-FP4D-24M-1SS0 MR-J4-700A(-RJ) 10 300 25 6.0
LM-FP4F-36M-1SS0 MR-J4-11KA(-RJ) 14 460 45 9.2
LM-FP4H-48M-1SS0 MR-J4-15KA(-RJ) 18 580 45 11.6
LM-K2P1A-01M-2SS1 MR-J4-40A(-RJ) 0.9 35 15 0.7
LM-K2P1C-03M-2SS1 MR-J4-200A(-RJ) 3.5 90 20 1.8
LM-K2P2A-02M-1SS1 MR-J4-70A(-RJ) 1.3 50 15 1.0
LM-K2P2C-07M-1SS1 MR-J4-350A(-RJ) 55 130 20 2.7
LM-K2P2E-12M-1SS1 MR-J4-500A(-RJ) 7.5 195 25 3.9
LM-K2P3C-14M-1SS1 MR-J4-350A(-RJ) 5.5 130 20 2.7
LM-K2P3E-24M-1SS1 MR-J4-500A(-RJ) 7.5 195 25 3.9

Note 1. Note that the power supply capacity will vary according to the power supply impedance. This value is applicable when the
power factor improving AC reactor or power factor improving DC reactor are not used.
2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat generated by the
regenerative option, refer to section 11.2.
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15.4.3 Dynamic brake characteristics

POINT

@ Do not use dynamic brake to stop in a normal operation as it is the function to
stop in emergency.

@For a machine operating at the recommended load to motor mass ratio or less,
the estimated number of usage times of the dynamic brake is 1000 times while
the machine decelerates from the rated speed to a stop once in 10 minutes.

@Be sure to enable EM1 (Forced stop 1) after the linear servo motor stops when
using EM1 (Forced stop 1) frequently in other than emergency.

The approximate coasting distance from when the dynamic break is activated until when the linear servo
motor stops can be calculated with the equation below.

Lmax = Vg * (0.03 + M« (A + B * Vp?))

Lmax: Coasting distance of the machine [m]
V,: Speed when the brake is activated [m/s]
M: Full mass of the moving part [kg]

A: Coefficient (Refer to the following tables.)
B: Coefficient (Refer to the following tables.)

Linear servo motor Coefficient A Coefficient B Linear servo motor Coefficient A Coefficient B
LM-H3P2A-07P-BSS0 7.15E-03 2.94E-03 LM-U2PAB-05M-0SS0 | 5.72 x 107 1.72x 10"
LM-H3P3A-12P-CSS0 2.81E-03 1.47E-03 LM-U2PAD-10M-0SS0 | 2.82 x 107 8.60 x 10°
LM-H3P3B-24P-CSS0 7.69E-03 2.27E-04 LM-U2PAF-15M-0SS0 | 1.87 x 10 5.93 x 10°
LM-H3P3C-36P-CSS0 7.22E-03 1.13E-04 LM-U2PBB-07M-1SS0 | 3.13 x 107 1.04 x 10™
LM-H3P3D-48P-CSS0 1.02E-03 2.54E-04 LM-U2PBD-15M-1SS0 |  1.56 x 107 5.18 x 10°
LM-H3P7A-24P-ASS0 7.69E-03 2.14E-04 LM-U2PBF-22M-1SS0 | 4.58 x 10 1.33x10°
LM-H3P7B-48P-ASS0 9.14E-04 2.59E-04 LM-U2P2B-40M-2SS0 | 1.47 x 107 1.27 x 10°
LM-H3P7C-72P-ASS0 7.19E-04 1.47E-04 LM-U2P2C-60M-2SS0 |  1.07 x 10 7.66 x 10°
LM-H3P7D-96P-ASS0 6.18E-04 9.59E-05 LM-U2P2D-80M-2SS0 | 9.14 x 10™ 5.38 x 10°

Linear servo motor Coefficient A Coefficient B Linear servo motor Coefficient A Coefficient B
LM-FP2B-06M-1SS0 8.96 x 10™ 1.19x 10° LM-K2P1A-01M-2SS1 5.36 x 107 6.56 x 10°
LM-FP2D-12M-1SS0 5.55 x 10 4.81x10™ LM-K2P1C-03M-2SS1 117 x 10° 3.75x 10
LM-FP2F-18M-1SS0 4.41x10* 2.69 x 10™ LM-K2P2A-02M-1SS1 2.49 x 102 1.02x 10°
LM-FP4B-12M-1SS0 5.02 x 10™ 4.36 x 10™ LM-K2P2C-07M-1SS1 6.85 x 10 2.80 x 10
LM-FP4D-24M-1SS0 3.55x 10™ 1.54 x 10 LM-K2P2E-12M-1SS1 5.53 x 10 1.14 x 10™
LM-FP4F-36M-1SS0 1.79 x 10" 1.36 x 10 LM-K2P3C-14M-1SS1 2.92 x 10* 1.16 x 10
LM-FP4H-48M-1SS0 1.15 x 10 1.19 x 10 LM-K2P3E-24M-1SS1 2.53 x 10™ 5.52 x 10°

/N\CAUTION

@The coasting distance is a theoretically calculated value which ignores the
running load such as friction. The calculated value is considered to be longer than

the actual distance. However, if an enough breaking distance is not obtained, the
linear servo motor may crash into the stroke end, which is very dangerous. Install

the anti-crash mechanism such as an air brake or an electric/mechanical stopper
such as a shock absorber to reduce the shock of moving parts. No linear servo
motor with an electromagnetic brake is available.
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15.4.4 Permissible load to motor mass ratio when the dynamic brake is used

Use the dynamic brake under the load to motor mass ratio indicated in the following table. If the ratio is
higher than this value, the dynamic brake may burn. If there is a possibility that the ratio may exceed the
value, contact your local sales office.

The values of the permissible load to motor mass ratio in the table are the values when the linear servo
motor is used at the maximum speed.

. Permissible load to motor mass ratio
Linear servo motor -
[Multiplier]
LM-H3 series 40
LM-U2 se.nes 100
LM-F series
LM-K2 series 50

When actual speed does not reach the maximum speed of the servo motor, calculate the permissible load to
motor mass ratio at the time of using the dynamic brake by the following equation. (The upper limit is 300
times.)

Permissible load to motor mass ratio of the dynamic brake = Value in the table x (Servo motor maximum
speed?/Actual using speed?)

For example, when an actual using speed is 2 m/s or less for the LM-H3P2A-07P motor (maximum speed:

3.0 m/s), the equation will be as follows.
Permissible load to motor mass ratio of dynamic brake = 40 x 3%/2% = 90 [times]
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MEMO
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16. USING A DIRECT DRIVE MOTOR

16. USING A DIRECT DRIVE MOTOR

ACAUTION @®When using the direct drive motor, read "Direct Drive Motor Instruction Manual".

POINT
@ The direct drive servo system is available for the MR-J4-_A(-RJ) servo
amplifiers of which software version is A5 or later. Check the software version
using MR Configurator2.

16.1 Functions and configuration
16.1.1 Summary

The fields of semiconductor/LCD manufacturing systems, mounters, and others have strong demands for
high accuracy and efficiency. Therefore, the number of systems using a direct drive motor for a drive axis
has been increasing. The direct drive servo system includes the following features.

(1) Performance
(a) The direct drive servo system ensures the high-rigidity and the high-torque. A high-resolution
encoder enables the high-accuracy control.

(b) The high-resolution encoder contributes to the high-accuracy indexing.

(c) Since transmission mechanism is no longer required, no backlash occurs. In addition, the settling
time is reduced, and the high-frequency operation is enabled.

(d) Since transmission mechanism is no longer required, the direct drive motor does not deteriorate with

time.

(2) Mechanism
(a) The motor's low profile design contributes to compact moving part of the machine and a low center
of gravity for enhanced equipment stability.

(b) The motor has an inner rotor with hollow shaft which enables cables and pipes to be passed
through.

(c) Lubrication and the maintenance due to abrasion are not required.

The following shows the differences between the direct drive motor and the rotary servo motor.

Differences
Category ltem - - Remarks
Direct drive motor | Rotary servo motor
Motor pole Magnetic pole detection Required Not required Automatically executed at the first
adjustment (default setting) servo-on after the power is turned

on.
For the absolute position detection
system, [Pr. PLO1] can disable the
magnetic pole detection. (Refer to
(2) (b) of 16.3.3.)

Absolute position Absolute position encoder Required Required
detection system battery (MR-BAT6V1SET)
Absolute position storage Required Not required
unit

(MR-BTASO01)
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16.1.2 Configuration including peripheral equipment

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

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

recommended products.
@®When using the direct drive motor, set [Pr. PAO1]to" 6 ".

(Note 2) |
Power supply % (Note 7) : Personal :
Molded-case '~ | computer |
circuit breaker IA:H | _ :
— |
(MCCB) —— | |
M | |
|
| |
— | |
| |
(Note 3) " j
Magnetic 17 CN6 .
contactor Analog monitor
(MC) iy o
(Note 1) [F Personal computer and others
o I . 0 CN8 To safety relay or
EIM- MR-J3-D05 safety logic
Line noise filter unit
(FR-BSFO01) DSD
o)
CN1
[ L
o
Junction terminal block
oo
Power factor Ez CN2
improving 4
DC reactor T
(FR-HEL)
P+ L (Note 6)
Regenerative © 4 E: CN4 Absolute position
option 0 / 5 storage uSnit1
C Y n MR-BTASO
B EBIGIES ot )
N J
C J Battery unit Direct drive motor
L21
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Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
2. A 1-phase 200 V AC to 240 V AC power supply may be used with the servo amplifier of MR-J4-70A(-RJ) or less. For 1-phase
200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For the power supply specifications, refer to
section 1.3.

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

. The battery unit (MR-BAT6V1SET) is used for the absolute position detection system. (Refer to chapter 12.)

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

. The absolute position storage unit is used for the absolute position detection system.

. This is for MR-J4-_A. MR-J4-_A-RJ has a CN2L connector. However, CN2L is not used for the direct drive servo system.

N O oA

16.2 Signals and wiring

@Any person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between P+ and N- is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,

when confirming whether the charge lamp is off or not, always confirm it from the
front of the servo amplifier.
AWARN ING @Ground the servo amplifier and the direct drive motor securely.

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

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

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

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

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

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

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

Servo amplifier Servo amplifier
24V DC 24V DC

DOCOM 0 DOCOM
¢ Control output
/N\CAUTION Control ouput Contoloutpu

For sink output interface For source output interface

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

@Do not install a power capacitor, surge killer, or radio noise filter (FR-BIF option)
on the power wire of the direct drive 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 power line of the direct drive motor.
Otherwise, it may cause a malfunction.
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@ Connect the servo amplifier power output (U, V, and W) to the direct drive motor
power input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier Direct drive motor Servo amplifier

/N\CAUTION o

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

This section does not describe the following items. For details of the items, refer to each section of the
detailed description field.

Iltem Detailed explanation

Input power supply circuit Section 3.1

Explanation of power supply system Section 3.3

Signal (device) explanations Section 3.5

Alarm occurrence timing chart Section 3.8

Interface Section 3.9

Grounding Section 3.11

Display and operation sections Section 4.5

Parameter Chapter 5

Troubleshooting Chapter 8

16.3 Operation and functions

POINT

@®When using the direct drive motor, set [Pr. PAO1]to"__ 6 _".

@For the test operation, refer to section 4.2.3, 4.3.3, 4.4.3, and 4.5.9.

@ After power on, the Z-phase mark of the direct drive motor must pass the
connector area once. In a system which prevents the direct drive motor from
making a full rotation, install the direct drive motor in a position where the Z-
phase mark can pass over the connector area.
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16.3.1 Startup procedure

Start up the direct drive servo in the following procedure.

Installation and wiring

I

< Perform the magnetic pole detection. (Refer to section 16.

3.2.) (Note 1, 4) >

I

< Positioning operation check using the test operation mode (Note 1, 4) >

Incremental system

Absolute position
detection system?

Absolute position detection system

< Set” __1"in [Pr. PAO3]. >

I

C

Release [AL. 25 Absolute position
erased). (Note 5)

)

Can you manually turn on
the Z-phase pulse of the direct
drive motor?

Yes

(Note 6)

Perform the magnetic pole detection.

Transfer of absolute position data
(Refer to section 16.4.)

lNo

Release [AL. 93 ABS data transfer
warning]. (Note 7)

)

!

Turn on the Z-phase pulse of the
direct drive motor by using the
JOG operation of controller. (Note 1, 2

direct drive motor

Turn on the Z-phase pulse of the

manually. (Note 3

)

Change the setting to disable the
magnetic pole detection.
(Refer to section 16.3.2.)

( Positioning operation check using the controller (Refer to section 16.3.3.) >

I

C

Home position return operation (Refer to the controller manual used.) >

I

Positioning operation

C

)

16- 5



16. USING A DIRECT DRIVE MOTOR

Note 1.

Use MR Configurator2.

. For the absolute position detection system, always turn on the Z-phase pulse of the direct drive motor while the servo amplifier

power is on, and then turn the servo amplifier power supply off and on again. By turning off and on the power supply, the
absolute position becomes confirmed. Without this operation, the absolute position will not be regained properly, and a
warning will occur at the controller.

If the Z-phase pulse of the direct drive motor can be turned on manually, the Z-phase pulse does not have to be turned on by
the magnetic pole detection or the JOG operation.

For this operation, always connect the direct drive motor encoder and the servo amplifier, and turn on only the control circuit
power supply of the servo amplifier (L11 and L21) (turn off the main circuit power supply L1, L2, and L3). Perform this
operation by considering the safety.

. Test operation cannot be performed in the absolute position detection system, either. To perform test operation, select

"Disabled (incremental system) (_ _ _ 0)" in [Pr. PAO3]. Refer to section 16.3.2 (1) for details.

. After the servo amplifier is connected to the direct drive motor with an encoder cable, [AL. 25 Absolute position erased] will

occur at the first power on. Cancel the alarm by turning on/off the power.

. When the magnetic pole detection is performed with absolute position detection system by DIO transfer, [AL. 93 ABS data

transfer warning] will occur. Refer to section 16.4 for details.

. To cancel [AL. 93 ABS data transfer warning], cycle SON (Servo-on) or set a home position.

16.3.2 Magnetic pole detection

POINT

@ The magnetic pole detection is not required for the configured absolute position
detection system where the Z-phase pulse of the direct drive motor can be
turned on manually.

For this operation, always connect the direct drive motor encoder and the servo
amplifier and turn on the control power supply of the servo amplifier. Perform
this operation by considering the safety.

Before the positioning operation of the direct drive motor, make sure to perform the magnetic pole detection.
Before starting up the equipment, perform the test operation (positioning operation) of MR Configurator2.
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(1) Magnetic pole detection method by using MR Configurator2

The following shows the magnetic pole detection procedure by using MR Configurator2.

(a) Magnetic pole detection by the position detection method

C )

Magnetic pole detection

then cycle the servo amplifier power.

1) Check that LSP (Upper stroke end), LSN (Lower stroke end), and EM2 (Forced stop 2) are on, and

2) Set [Pr. PLO8 Linear servo motor/DD motor function selection 3] to "_ _
pole detection method to "Position detection method".

_ 0" to set the magnetic

3) Set [Pr. PLO1 Linear servo motor/DD motor function selection 1]to " _
detection always enabled". (Note)

_ 1" to set "Magnetic pole

|4) Cycle the servo amplifier power.

| 5) Set [Pr. PLO9 Magnetic pole detection voltage level] to "10" (guide value).

le

«

operation mode on MR Configurator2. Set the travel distance to "0" at this time.

6) Execute "Forward rotation CCW" or "Reverse rotation CW" with "Positioning operation” in the test

| The magnetic pole detection is carried out.

YES
Is [Pr. PLQO9] the final value?

Reset the alarm or cycle the

Has [AL. 27 Initial magnetic pole Ale
servo amplifier power.

detection error] occurred?

Increase the value of [Pr. PL09]
by five.

Have [AL. 32 Overcurrent], [AL. 50
Overload 1], [AL. 51 Overload 2], and

Cycle the servo amplifier power.

[AL. E1 Overload warning 1]
occurred?

Reset the alarm or cycle the
servo amplifier power.

Set an approximately 70% of the
value set for [Pr. PL09] as the
final setting value.

If [AL. 27 Initial magnetic pole
detection error] occurs with this
value, specify a value
intermediate between the value
set at [AL. E1 Overload warning
1] and the value set at [AL. 27
Initial magnetic pole detection
error] as the final setting value.

| 7) Set[Pr. PLO1]to"__ _ 0" to set "Magnetic pole detection disabled". (Note)

( ‘ )

End
Note. For the incremental system, the [Pr. PL0O1] setting is not required.
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(b) Magnetic pole detection by the minute position detection method

< Magnetic pole detection >

1) Check that LSP (Upper stroke end), LSN (Lower stroke end), and EM2 (Forced stop 2) are on, and
then cycle the servo amplifier power.

2) Set [Pr. PLO8 Linear servo motor/DD motor function selection 3]to"_ _ _ 4" to set the magnetic
pole detection method to "Minute position detection method".

3) [Set [Pr. PLO1 Linear servo motor/DD motor function selection 11to"_ _ _ 1" to set "Magnetic pole
detection always enabled". (Note 1)

4) Cycle the servo amplifier power.

5) Set the load inertia moment ratio of the direct drive motor with [Pr. PL17 Magnetic pole detection -
Minute position detection method - Function selection]. (Note 2)

le
I

6) Execute "Forward rotation CCW" or "Reverse rotation CW" with "Positioning operation” in the test
operation mode on MR Configurator2. Set the travel distance to "0" at this time.

| The magnetic pole detection is carried out.

YES Is the response by the
minute position detection method of [Pr.

PL17] the final value?

Has an abnormal sound or
vibration occurred during the magnetic
pole detection?

YES Decrease the response by the minute
position detection method of [Pr. PL17]  |—»
by two as the final setting value.

Not
acceptable

Increase the response by the minute
position detection method of [Pr. PL17] |—
by one.

Is the travel distance during the
magnetic pole detection acceptable?
(Note 3)

Acceptable

| 7) Set[Pr. PLO1]to"__ _ 0" to set "Magnetic pole detection disabled". (Note 1)

( o )

Note 1. For the incremental system, the [Pr. PLO1] setting is not required.
2. If the load to direct drive motor inertia ratio is unknown, perform the magnetic pole detection by the
position detection method, and then perform the auto tuning to set an estimated value.
3. For the magnetic pole detection by the minute position detection method, the maximum rotation angle at
the magnetic pole detection must be five degrees or less. To shorten the travel distance, increase the
response by the minute position detection method in [Pr. PL17].
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(2) Operation at the magnetic pole detection

@ Note that the magnetic pole detection automatically starts simultaneously with the
AWARN | NG turning-on of the servo-on command.

@If the magnetic pole detection is not executed properly, the direct drive motor ma
/NCAUTION gnetiep properly Y
operates unexpectedly.

POINT

@Establish the machine configuration to use LSP (Upper stroke end) and LSN
(Lower stroke end). The machine may be damaged due to a collision without
LSP and LSN.

@Assign LSP and LSN and perform the magnetic pole detection also in the torque
control mode.

@At the magnetic pole detection, whether the motor rotates in the forward or
reverse direction is unpredictable.

@Depending on the setting value of [Pr. PLO9 Magnetic pole detection voltage
level], an overload, overcurrent, magnetic pole detection alarm, or others may
occur.

@ After the magnetic pole detection, check the positioning accuracy with the test
operation (positioning operation function) of MR Configurator2.

@ The accuracy of the magnetic pole detection improves with no load.

(a) Incremental system

POINT
@For the incremental system, the magnetic pole detection is required every time
the power is turned on.

By turning on SON (Servo-on) after power-on, the magnetic pole detection is automatically carried
out. Therefore, there is not need to set the parameter (first digit of [Pr. PLO1]) for executing the
magnetic pole detection.

1) Timing chart

SON (Servo-on) gEF
I 195 ms
Base circuit 8’;': ‘
|
|
RD (Ready) 8EF l |
F—N
15sorless

Magnetic pole detection time (Note)

Note. The magnetic pole detection time indicates the operation time when LSP (Upper
stroke end) and LSN (Lower stroke end) are on.
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2) Direct drive motor movement (when LSP and LSN are on)

Center of direct drive motor rotation part

(Note) LSN LSP (Note)

F Servo-on position (Magnetic pole detection start position)

/ \
/$\7 Magnetic pole detection completion position
\
|
/‘\;‘4/'\\

v
10 degrees or less

Note. When the stroke limit (LSP or LSN) turns off during the magnetic pole detection, the
magnetic pole detection is carried on to the opposite direction. When both LSP and
LSN are off, [AL. 27 Initial magnetic pole detection error] occurs.

3) Direct drive motor movement (when LSP or LSN is off)
When LSP or LSN is off at servo-on, the magnetic pole detection is carried out as follows.

Center of direct drive motor rotation part

LSP

LSN <+— Servo-on position

«—— After the machine moves to the position where the stroke limit
Magnetic pole detection "y (LSP or LSN) is set, the magnetic pole detection starts.
start position

\

\J— 10 degrees or less

(b) Absolute position detection system

POINT
@ When the absolute position detection system is used with the following timing,
the magnetic pole detection is required.

* System set-up (at the first startup of equipment)

* When the Z-phase pulse of the direct drive motor is not turned on at the
system setup (When the Z-phase pulse of the direct drive motor can be turned
on manually, the magnetic pole detection is not required.)

* After a direct drive motor is replaced

* When [AL. 25 Absolute position erased] has occurred

@Turn on the Z-phase pulse of the direct drive motor in JOG operation from the
controller after the magnetic pole detection.

Perform the magnetic pole detection in the following procedure.

1) Set [Pr. PLO1 Linear servo motor/DD motor function selection 1Jto"_ 1" (Magnetic pole
detection at first servo-on).

Pr. PLO1

L

Magnetic pole detection at first servo-on (initial value)
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2) Execute the magnetic pole detection. (Refer to (2) (a) 1), 2) of this section.)

3) After the completion of the magnetic pole detection, change [Pr. PLO1]to"_ _ _ 0" (Magnetic pole

detection disabled).
[Pr. PLO1]

Magnetic pole detection disabled

After the magnetic pole detection, by turning on the Z-phase pulse of the direct drive motor in
JOG operation and by disabling the magnetic pole detection function with [Pr. PLO1], the
magnetic pole detection after each power-on is not required.

(3) Magnetic pole detection method setting
Set the magnetic pole detection method using the first digit of [Pr. PL08] (Magnetic pole detection
method selection).

Pr. PLO8

Magnetic pole detection method selection
0: Position detection method
4: Minute position detection method

(4) Setting of the magnetic pole detection voltage level by the position detection method
For the magnetic pole detection by the position detection method, set the voltage level with [Pr. PLO9
Magnetic pole detection voltage level]. For the magnetic pole detection by the minute position detection
method, the voltage level setting is not required.

(a) Guideline of parameter settings
Set the parameters by referring to the following table.

[Pr. PLO.Q] setting Small <« Medium — Large
(guide value) (10 or less (initial value) 50 or more)
Servo status
Torques required for operation Small Large
Overload, overcurrent alarm Seldom occurs Frequently occurs
Magnetic pole detection alarm Frequently occurs Seldom occurs
Magnetic pole detection accuracy Low High

(b) Setting procedure

1)

2)

3)

Perform the magnetic pole detection, and increase the setting value of [Pr. PLO9 Magnetic pole
detection voltage level] until [AL. 50 Overload 1], [AL. 51 Overload 2], [AL. E1 Overload warning
1], and [AL. EC Overload warning 2] occur. Increase the setting value by five as a guide value.
When these alarms and warnings occur during the magnetic pole detection by using MR
Configurator2, the test operation of MR Configurator2 automatically completes and the servo-off
status is established.

Specify the setting value that is an approximately 70% of the value set when [AL. 50 Overload 1],
[AL. 51 Overload 2], [AL. E1 Overload warning 1], and [AL. EC Overload warning 2] occurred as
the final setting value. However, if [AL. 27 Initial magnetic pole detection error] occurs with this
value, specify a value intermediate between the value set at [AL. 50 Overload 1], [AL. 51
Overload 2], [AL. E1 Overload warning 1], or [AL. EC Overload warning 2] and the value set at
the magnetic pole detection alarm as the final setting value.

Perform the magnetic pole detection again with the final setting value.
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16. USING A DIRECT DRIVE MOTOR

(c) Setting example

Magnetic pole detection | | | | | | ------ I_I
[Pr. PLO9] setting value 30 X 35 X 40 X 45 e--e- 65 X 70
Existent ,—
Alarm Non-existent
Y 4 %/—)
While increasing the setting value of [Pr. PL09], carry out the An alarm has occurred
magnetic pole detection repeatedly. when the setting value

of [Pr. PLO9] is set to 70.
In this example, the final setting value of [Pr. PL09] is 49 (Setting value at the alarm occurrence = 70
x 0.7).
16.3.3 Function

(1) Servo control error detection function

POINT

@For the servo control error detection function, the position and speed deviation
error detections are enabled by default. ([Pr. PLO4]: _ _ _ 3)

If the servo control gets unstable for some reasons, the direct drive motor may not operate properly. To
detect this state and to stop operation, the servo control error detection function is used as a protective
function.

The servo control error detection function has three different detection methods: the position deviation,
speed deviation, and torque deviation. An error is detected when each method is enabled with [Pr. PL04
Linear servo motor/DD motor function selection 2]. The detection level can be changed with [Pr. PLO5],
[Pr. PLO6], and [Pr. PLO7].

Servo amplifier

Direct drive motor
Servo amplifier internal value

1) Model feedback position [rev]

|
3) Model feedback speed [r/min] ‘ ‘ ‘
5) Command torque [%] ‘

|

\

I

|

\

Encoder

2) Feedback position [rev]
4) Feedback speed [r/min]
6) Feedback torque [%]

Encoder

Figure 16.1 Outline of servo control error detection function

(a) Position deviation error detection

Set [Pr. PLO4]to"__ 1" to enable the position deviation error detection.
Pr. PLO4

NN

Position deviation error detection enabled

When you compare the model feedback position ( 1)) and the feedback position ( 2)) in figure 16.1, if
the deviation is more than the value of [Pr. PLO5 Position deviation error detection level] (1 (0.01 rev)
to 1000 (10 rev)), [AL. 42.1 Servo control error by position deviation] will occur and the linear servo
motor will stop. The initial value of this detection level is 0.09 rev. Change the set value as
necessary.
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(b) Speed deviation error detection

Set [Pr. PLO4]to"__ 2" to enable the speed deviation error detection.
[Pr. PLO4]

L] 2]

Speed deviation error detection enabled

When you compare the model feedback speed ( 3)) and the feedback speed ( 4)) in figure 16.1, if
the deviation is more than the value of [Pr. PL06 Speed deviation error detection level] (1 r/min to

2000 r/min), [AL. 42.2 Servo control error by speed deviation] will occur and the linear servo motor
will stop. The initial value of this detection level is 100 r/min. Change the set value as necessary.

Torque deviation error detection level
Set[Pr. PLO4]to " 4" to enable the torque deviation error detection.

Pr. PLO4
L] ]4]

Torque deviation error detection enabled

When you compare the command torque ( 5)) and the feedback torque ( 6)) in figure 16.1, if the
deviation is more than the value of [Pr. PLO7 Torque/thrust deviation error detection level] (1% to
1000%), [AL. 42.3 Servo control error by torque/thrust deviation] will occur and the linear servo
motor will stop. The initial value of this detection level is 100%. Change the set value as necessary.

Detecting multiple deviation errors
When [Pr. PL0O4] is set as follows, multiple deviation errors can be detected. For the error detection
methods, refer to (1) (a), (b), (c) of this section.

Pr. PLO4
_|_
Setting | Position deviation | Speed deviation Torque deviation
value error detection error detection error detection

1 ®)
2 O
3 O O
4 O
5 O O
6 O ]
7 O O O
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16. USING A DIRECT DRIVE MOTOR

16.4 Absolute position detection system

POINT

@ To configure the absolute position detection system by using the direct drive
motor, the battery (MR-BAT6V1SET) and the absolute position storage unit
(MR-BTASO01) are required.

@For encoder cables and absolute position storage units, refer to "Direct Drive
Motor Instruction Manual".

@®Replacing the absolute position storage unit (MR-BTASO01) will erase the
absolute position. Start up the direct drive motor again and perform home
positioning.

@®Replace the battery (MR-BAT6V1SET) while the control circuit power is on.
Replacing the unit during control circuit power supply off will cause [AL. 25
Absolute position erased]. A battery cannot be replaced using battery
connection cable (MR-J3BTCBLO3M).

@[AL. 25 Absolute position erased] will occur if the encoder cable is disconnected.

When you use the system with absolute position detection system by DIO transfer (set [Pr. PA0O3]to "
1") with the following conditions, the first servo-on after power on will trigger the magnetic pole detection and
[AL. 93 ABS data transfer warning] will occur.

* Magnetic pole detection always enabled (Set [Pr. PLO3]to " 1")
* The Z-phase pulse of the direct drive motor has not turned on.

When the magnetic pole detection is performed with absolute position detection system by DIO transfer, a
deviation occurs between absolute position data of the servo amplifier side and controller side. If the
operation is continued, positions will be mismatched. Therefore, [AL. 93 ABS data transfer warning] will
occur on the servo amplifier side. To cancel [AL. 93 ABS data transfer warning], cycle SON (Servo-on) or set
a home position.

16- 14




16. USING A DIRECT DRIVE MOTOR

Timing chart at power on under the condition of performing magnetic pole detection

ON
Power
OFF

First servo-on after power on Second or later servo-on
ON
SON (Servo-on)
OFF — ‘ ‘
| | |
| | |
| | |
ON !
ABSM (ABS transfer mode) During ABS transfer Y | During ABS transfer ]
OFF — 1 i
| | | !
| | | !
|
ON : (Note 1) : : (Note 1) |
ABSR (ABS request) : : | !
OFF —! : : ;
| | |
| | | !
|
ON : (Note 1) : : (Note 1) :
ABST l l l |
(ABS transmission data ready)  QOFF : : : :
| | | | | | [
| | | | | | [
ABSBO ' (Note 1) ! ! ' |(Note 1) b /
(ABS transmission data bit 0) 1 \/  Absolute \ ! 1/ Absolute \/ |
ABSB1 | /\ position data / | | /\ position data /\
(ABS transmission data bit 1) | | | ‘
I 95ms : I 95ms /
| | | | | !
ON !
Base circuit :
OFF | | ‘ |
e — |
" 15sorless | | !
ON Magnetic pole detection time ! !
RD (Ready) “Opera_tion yOperation
OFF possible | possible
! I
! I
'(Note 2) !
Existent
Warning
Non-existent

Note 1. Refer to section 12.8.2 (1) (b) for details.
2. Performing the magnetic pole detection triggers [AL. 93 ABS data transfer warning].

For transferring absolute position data to the controller, refer to section 12.8.

16.5 Characteristics
16.5.1 Overload protection characteristics

An electronic thermal is built in the servo amplifier to protect the servo amplifier, the direct drive motor, and
direct drive motor power wires from overloads.

[AL. 50 Overload 1] occurs if overload operation performed is above the electronic thermal protection curve
shown in fig. 16.2. [AL. 51 Overload 2] occurs if the maximum current is applied continuously for several
seconds due to machine collision, etc. Use the equipment on the left-side area of the continuous or broken
line in the graph.

For the system where the unbalanced torque occurs, such as a vertical axis system, it is recommended that
the unbalanced torque of the machine be kept at 70% or less of the motor's rated torque.

This servo amplifier has solid-state direct drive motor overload protection for each axis. (The direct drive
motor overload current (full load current) is set on the basis of 120% rated current of the servo amplifier.)
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1000 = 1000 r
\l : \\ \\\
100 L - Operating 100 Sl Operating
) < \\» ) = “\;
(0] N (0] \\
£ - = :
< 10 Servo-lock ~. | < 10 Servo-lock ! |
§ . ‘\\ § Iy \‘\
g > A NS AN
o o o >
1 o~ 1 e
0.1 0.1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
(Note) Load ratio [%] (Note) Load ratio [%]
TM-RFM002C20/TM-RFM004C20/ TM-RFM048G20/TM-RFM072G20/
TM-RFM006C20/TM-RFMO06E20/ TM-RFM120J10
TM-RFM012E20/TM-RFMO018E20/
TM-RFM012G20/TM-RFM040J10
10000 .
i
1000 L
.ﬂ‘ \\ \\\
g ~ Operating
=] —»
.5 100 Servo-lock { :
© 5 \
g N
(@] <
10 Y \‘
1

0 50 100 150 200 250 300
(Note) Load ratio [%]

TM-RFM240J10

Note. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a direct drive
motor stop status (servo-lock status) or in a 30 r/min or less low-speed operation status, the servo amplifier may malfunction
regardless of the electronic thermal protection.

Fig. 16.2 Electronic thermal protection characteristics
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16.5.2 Power supply capacity and generated loss

Table 16.1 indicates servo amplifiers’ power supply capacities and losses generated under rated load. For
thermal design of an enclosed type cabinet, use the values in the table in consideration for the worst
operating conditions. The actual amount of generated heat will be intermediate between values at rated
torque and servo-off according to the duty used during operation. When the servo motor is run at less than
the rated speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

Table 16.1 Power supply capacity and generated loss per direct drive motor at rated output

Power supply Servo amplifier-generated heat [W] Area required for heat
Servo motor . o 2
capacity [KVA] At rated output With servo-off dissipation [m°]
TM-RFM002C20 0.25 25 15 0.5
TM-RFMO004C20 0.38 35 15 0.7
TM-RFMO006C20 0.53 40 15 0.8
TM-RFMO06E20 0.46 40 15 0.8
TM-RFMO12E20 0.81 50 15 1.0
TM-RFMO18E20 1.3 50 15 1.0
TM-RFM012G20 0.71 50 15 1.0
TM-RFM048G20 2.7 90 20 1.8
TM-RFM072G20 3.8 110 20 2.2
TM-RFM040J10 1.2 50 15 1.0
TM-RFM120J10 3.4 90 20 1.8
TM-RFM240J10 6.6 160 25 3.2
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16. USING A DIRECT DRIVE MOTOR

16.5.3 Dynamic brake characteristics

POINT

@ Do not use dynamic brake to stop in a normal operation as it is the function to
stop in emergency.

@For a machine operating at the recommended load to motor inertia ratio or less,
the estimated number of usage times of the dynamic brake is 1000 times while
the machine decelerates from the rated speed to a stop once in 10 minutes.

@Be sure to enable EM1 (Forced stop 1) after the direct drive motor stops when
using EM1 (Forced stop 1) frequently in other than emergency.

(1) Dynamic brake operation
(a) Calculation of coasting distance
Fig. 16.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use equation 16.1 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant 1 varies with the direct drive motor and machine operation speeds. (Refer to (1)
(b) of this section.)

ON
EM1 (Forced stop 1)
OFF

Dynamic brake
time constant 1

|

l

|

v,
Vo /
Machine

speed

Fig. 16.3 Dynamic brake operation diagram

Linax: Maximum coasting distance [mm]
V,: Machine's fast feed speed [mMm/min]
Ju: Moment of inertia of direct drive motor [kgecm?]
Ji.: Load moment of inertia converted into equivalent value on direct drive motor rotor [kg-cmz]
T: Dynamic brake time constant [s]

t.: Delay time of control section
There is internal relay delay time of about 10 ms.

[s]
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(b) Dynamic brake time constant
The following shows necessary dynamic brake time constant 1 for equation 16.1.

30 70
D 25—’,C_// 2 60
£ £ x_
= 0l 002 004 = 50 018
I _/,\,/ £ 40 006
g 1 a0, N
c ’/T// 2
g 10 006 8 ) S
g 5 £ 10 012
[ [
% %60 200 300 400 500 0700 200 3060 400 500
Speed [r/min] Speed [r/min]
TM-RFM_C20 TM-RFM_E20
60 80
— —_ 040
@ g5q o 70
3 o1z g ol ——————]
L~ 40 T 50
= z
£ 30 048 g 40
2 R B 240
Q )
£ 10_/// £
S 072 = 18 %-120
0 100 200 300 400 500 0 50 100 150 200
Speed [r/min] Speed [r/min]
TM-RFM_G20 TM-RFM_J10

(2) Permissible load to motor inertia ratio when the dynamic brake is used
Use the dynamic brake under the load to motor inertia ratio indicated in the following table. If the ratio is
higher than this value, the dynamic brake may burn. If there is a possibility that the ratio may exceed the
value, contact your local sales office.
The values of the permissible load to motor inertia ratio in the table are the values at the maximum
rotation speed of the direct drive motor.
The value in the parenthesis shows the value at the rated speed of the direct drive motor.

. . Permissible load to motor inertia ratio
Direct drive motor L
[multiplier]
TM-RFM_C20 100 (300)
TM-RFM_E20
TM-RFM_G20 50 (300)
TM-RFM_J10 50 (200)
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MEMO
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17. FULLY CLOSED LOOP SYSTEM

17. FULLY CLOSED LOOP SYSTEM

POINT

@ The fully closed loop system is available for the MR-J4-_A(-RJ) servo amplifiers
of which software version is A5 or above. Check the software version using MR
Configurator2.

@ When fully closed loop control system is used with this servo amplifier, "Linear
Encoder Instruction Manual" is needed.

@Fully closed loop control system is available with position control mode.

@ When fully closed loop control system is configured with MR-J4-_A servo
amplifier, the following restrictions will be applied. However, these restrictions
will not be applied for MR-J4-_A-RJ servo amplifiers.

- A/IB/Z-phase differential output type encoder cannot be used.

* The load-side encoder and servo motor encoder is compatible with only the
two-wire type. The four-wire type load-side encoder and servo motor encoder
cannot be used.

- When you use the KG-KR and HG-MR series for driving and load-side
encoder, the optional four-wire type encoder cables (MR-EKCBL30M-L, MR-
EKCBL30M-H, MR-EKCBL40M-H, and MR-EKCBL50M-H) cannot be used.
When an encoder cable of 30 m to 50 m is needed, fabricate the encoder
cable according to appendix 11.

17.1 Functions and configuration
17.1.1 Function block diagram

A fully closed loop control block diagram is shown below. The fully closed loop system is controlled in the
load-side encoder unit.

Electronic gear
+

Controller
- | Servo motor
|n:‘:
. . [N ]
(Servo motor side) Servo ggé%résc'lfgjgzs‘“at've | —
Droop pulses +  (load-side encoder resolution unit) [FBN ::l,
< RA Linear encoder
FBD
(Servo motor side)
%(Jaggella(‘:tll(vsulses Fully closed loop Encoder pulse setting
dual feedback - Pr. PA15]. [Pr. PA16
L filter ) gndr'[Pr Pé(ga]r)' ]
Load-side o f ([Pr. PE08]) F+ - '
droop pulses - (Note 1, 2) (Note 2)
ote 1,

) ) Fully closed loop selection Fully closed loop control
Cumulative load-side ([Pr. PEO1] and [Pr. PEO08]) Load-side feedback pulses error detection function
feedback pulses < ! selection ([Pr. PE03])

— Control

— Monitor

Note 1. Switching between semi closed loop control and fully closed loop control can be performed by changing the setting of [Pr.
PEO1].
When semi closed loop control is selected, a control is always performed on the bases of the position data of the servo
motor encoder independently of whether the servo motor is at a stop or running.

2. When the fully closed loop system is enabled in [Pr. PEO1], dual feedback control in which the servo motor feedback signal

and load-side encoder feedback signal are combined by the dual feedback filter in [Pr. PEO8] is performed.
In this case, fully closed loop control is performed when the servo motor is at a stop, and semi closed loop control is
performed when the servo motor is operating to improve control performance. When "4500" is set as the filter value of [Pr.
PEO8 Fully closed loop dual feedback filter], fully closed loop control is always performed.
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17. FULLY CLOSED LOOP SYSTEM

The following table shows the functions of each control mode.

Control

Semi closed loop control

Description
Feature Position is controlled according to the servo motor-side data.
Since this control is insusceptible to machine influence (such as machine resonance),
Advantage

the gains of the servo amplifier can be raised and the settling time shortened.

Disadvantage

If the servo motor side is at a stop, the side may be vibrating or the load-side accuracy
not obtained.

Feature Position is controlled according to the servo motor-side data and load-side data.
Dual feedback control Contro! is performed agcording to the seryo motor-side dat.a during qperatiqn, and .
Advantage | according to the load side-data at a stop in sequence to raise the gains during operation
and shorten the settling time. A stop is made with the load-side accuracy.
Feature Position is controlled according to the load-side data.
Fully closed loop control Advantage | The load-side accuracy is obtained not only at a stop but also during operation.

Disadvantage

Since this control is susceptible to machine resonance or other influences, the gains of
the servo amplifier may not rise.
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17.1.2 Selecting procedure of control mode

(1) Control mode configuration

In this servo, a semi closed loop system or fully closed loop system can be selected as a control system.

In addition, the fully closed loop control and dual feedback control can be selected by the [Pr. PEQS]
settings on the fully closed loop system.

Semi closed loop system

Operation mode selection
([Pr. PAO1])

ffffffffffffff

|
|
Servo amplifier M " ‘

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

(Refer to section 17.3.1 (2)(a))

Fully closed loop ‘
function selection 1 |
([Pr. PEO1])

R

|
|
(Refer to section 17.3.1 (2)(b)) :
|
|
|

Semi closed
loop control

Semi closed/fully closed switching command
(Refer to the controller user's manual.)

,,,,,

777777777

CLD (Fully closed loop control selection)

Fully closed loop system

7777777777

Fully closed loop
dual feedback filter

Semi closed
loop control

([Pr. PE0S8])

"1 to 4499"

Dual feedback
control

"4500" |

Fully closed
loop control

(2) Dual feedback filter equivalent block diagram
A dual feedback filter equivalent block diagram on the dual feedback control is shown below.

Linear encoder J

Dual feedback filter

Operation status

Control status

Servo motor during a stop
(0 to w)

Fully closed loop
control

+ P Servo motor
Position
- control unit
Fk
+ High-pass |
f filter
\
\
\
Low-pass '
filter N
// \\
/ \
\ / w (Note) N
v — «
|
Fully closed | Semi closed
loop control | loop control

|
|
T »

Frequency [rad/s]

In operation (w or more)

Semi closed loop
control

Note. "w" (a dual feedback filter band) is set by [Pr. PE08].
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17.1.3 System configuration

(1) Foralinear encoder
(a) MR-J4-_A servo amplifier

Servo amplifier

u]
0
O
0

[ (Note)

Controller U Serial interface compatible linear encoder

-I:I CN2

—{ |Load-side encoder signal

Servo motor encodersignal | || ---—-"""-"""""""""""“""-"“""-"""-"-"-"-"-F--————

Servo motor Table

Note. Applicable for the absolute position detection system when an absolute position linear encoder is used.
In that case, a battery (MR-BAT6V1SET) is not required.

(b) MR-J4-_A-RJ servo amplifier

Servo amplifier

H

1 one

—{_ | Load-side encoder signal
CN2L DO

(Note)
A/B/Z-phase pulse train interface compatible
linear encoder or serial interface compatible linear encoder

Controller

O
[ Jo0Ooo

(A/B/Z-phase pulse train interface
L or serial interface)

Servo motor encoder signal

Servo motor Table

Note. Applicable for the absolute position detection system when an absolute position linear encoder is used.
In that case, a battery (MR-BAT6V1SET) is not required.
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(2) For a rotary encoder
(a) MR-J4-_A servo amplifier

Servo amplifier

0
]
O
]
Drive part
[] 5
Controller 1 |
D CN2
[
Servo motor
Rotary encoder
(HG-KR or HG-MR servo motor)
4194304 pulses/rev
(b) MR-J4-_A-RJ servo amplifier
Servo amplifier
u}
]
O
]
Drive part
[] 5
Controller 1 |
CN2
[ T
CN2L D/
Load-side encoder signal Servo motor
(A/B/Z-phase pulse train interface)
Servo motor encoder signal /

Rotary encoder
(HG-KR or HG-MR servo motor)
4194304 pulses/rev
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17.2 Load-side encoder

POINT

@Always use the load-side encoder cable introduced in this section. Using other
products may cause a malfunction.

@For details of the load-side encoder specifications, performance and assurance,
contact each encoder manufacturer.

17.2.1 LINEAR ENCODER

Refer to "Linear Encoder Instruction Manual" for usable linear encoders.

17.2.2 Rotary encoder

When a rotary encoder is used for the load-side encoder, use HG-KR or HG-MR servo motor as an encoder.
Use a two-wire type encoder cable for MR-J4-_A servo amplifiers. Do not use MR-EKCBL30M-L, MR-
EKCBL30M-H, MR-EKCBL40M-H, or MR-EKCBL50M-H as they are four-wire type.
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17.2.3 Configuration diagram of encoder cable

Configuration diagram for servo amplifier and load-side encoder is shown below. Cables used vary,

depending on the load-side encoder.

(1) Linear encoder
Refer to Linear Encoder Instruction Manual for encoder cables for linear encoder.

(a) MR-J4-_A servo amplifier

MR-J4FCCBLO3M branch cable
(Refer to section 17.2.4)
Servo amplifier ——

CN2 | CN2 MOTOR

O« I - Iml]— Encoder of rotary servo motor )
Linear encoder

.:‘:[[DD] 77777777 4_, Load-side

encoder

.y
Encoder cable
(Refer to the Linear Encoder Instruction Manual.)

(b) MR-J4-_A-RJ servo amplifier
You can connect the linear encoder without using a branch cable shown in (a) for MR-J4-A-RJ servo

amplifier. You can also use a four-wire type linear encoder.

Servo amplifier

CN2
[ <« Iml——> Encoder of rotary servo motor

CN2L[D«

Linear encoder

77777777 >| Load-side

encoder

Encodgr cable
(Refer to the Linear Encoder Instruction Manual.)
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(2) Rotary encoder
Refer to "Servo Motor Instruction Manual (Vol. 3)" for encoder cables for rotary encoders.

(a) MR-J4-_A servo amplifier

MR-J4FCCBLO3M branch cable
(Refer to section 17.2.4)

Servo amplifier ————
CN2 | CN2 MOTOR (Note)
D« ml (I ml — Encoder of rotary servo motor

Servo motor
HG-KR Load-side
v HG-MR encoder
—

Encoder cable
(Refer to the Servo Motor Instruction Manual (Vol.3).)

Note. Use a two-wire type encoder cable. A four-wire type linear encoder cable cannot be used.

(b) MR-J4-_A-RJ servo amplifier
You can connect the linear encoder without using a branch cable shown in (a) for MR-J4-A-RJ servo
amplifier. You can also use a four-wire type linear encoder.

Servo amplifier

%**W Encoder of rotary servo motor
CN2L [«
@ Servo motor
HG-KR Load-side
v HG-MR encoder
—

ol ml) -

Encoder cable
(Refer to the Servo Motor Instruction Manual (Vol.3).)
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17.2.4 MR-J4FCCBLO03M branch cable

Use MR-J4FCCBLO3M branch cable to connect the rotary encoder and the load-side encoder to CN2

connector.

When fabricating the branch cable using MR-J3THMCNZ2 connector set, refer to "Linear Encoder Instruction

Manual".

[ 6 | ;
LG][ 4 |[rme]| 8 |[sEL]

(9]
.

N

s

View seen from wiring side.

SD
P5
LG

MRR
THM1
THM2
MX
MXR
BAT
SEL

0.3m
(Note 1) (Note 2)
CN2 MOTOR
Plate | - - - -~ _ _ ~ - -| Plate
! ]
L L
2 —— 2
P Lo
S
L Lo
l:\ t v Tt
| |
3 ——f—1— 3
A o
l:(\ T 7 T
5 [ I ! 5
(N
6 L 7/ Ll 6
7 ! [
L Lo
8 L L
| |
9 N — 9
| |
10 144 ((l.};””}‘; 10
|
1 (Note 2)
} SCALE
‘ - - -| Plate
L.
| |
— 2
! |
T
R 3
T 4
| |
T i o
S E—— 10

Note 1. Receptacle: 36210-0100PL, shell kit: 36310-3200-008 (3M)
2. Plug: 36110-3000FD, shell kit: 36310-F200-008 (3M)
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i
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17.3 Operation and functions
17.3.1 Startup

(1) Startup procedure
Start up the fully closed loop system in the following procedure.

( Completion of installation and wiring j

AT m s s s s l ffffffffffffffffffffffff ~ | Check that the servo
equipment is normal.
e e i— ———————————————————————— Do as necessary.

i

E Selection of fully closed loop system (Refer to (2) of this section.)

l

(Selection of load-side encoder communication system (Refer to (3) of this section.)

i

[ Setting of load-side encoder polarity (Refer to (4) of this section.)

i

Positioning operation check using MR Configurator2

( Gain adjustment

( Adjustment and operation check in fully closed loop system )

—/

i

Adjustment of dual feedback switching filter.
(for dual feedback control) (Refer to (5) of this section.)

\_

( Positioning operation check using the controller (Refer to section 17.3.3.)

l

[ Home position return operation (Refer to section 17.3.2.)

i

[ Positioning operation

— | ) S

[ Completion of fully closed loop system startup
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17. FULLY CLOSED LOOP SYSTEM

(2) Selection of fully closed loop system
By setting [Pr. PA01], [Pr. PEO1] and the control command of controller, the control method can be
selected as shown in the following table.

Semi closed loop Absolute position
[Pr. PAO1] [Pr. PEO1] control/fully closed loop Command unit Control method ) P
L . detection system
control switching signal
0" Servo motor Semi closed loop control
Semi closed encoder unit
loop system (@)
(standard
control mode)
R o Load-side encoder | Dual feedback control (fully
. O (Note)
Fully closed unit closed loop control)
loop system R Off Semi closed loop control x
I(fully closecli On Dual feedback control (fully
oop contro closed loop control) x
mode)
Note. Applicable when the load-side encoder is set as the absolute position encoder.
(1) Operation mode selection
Select a operation mode.
[Pr. PAO1]
—I_— Operation mode selection
Set value Operation mode Control unit
0 Semi closed loop system Servo motor-side
(Standard control mode) resolution unit
1 Fully closed loop system Load-side encoder
(Fully closed loop control mode) resolution unit

(b) Semi closed loop control/fully closed loop control selection
Select the semi closed loop control/fully closed loop control.

[Pr. PEO1]

—[ Fully closed loop control selection

0: Always enabled

1: Switching using the control command of controller
(switching between semi closed/fully closed)

command of controller

Selection using the control

Control method

OFF

Semi closed loop control

ON

Fully closed loop control

When the operation mode selection in [Pr. PAO1] is setto "_

(fully closed loop system), this setting is enabled.

17 - 11
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17. FULLY CLOSED LOOP SYSTEM

(3) Selection of load-side encoder communication method
The communication method changes depending on the load-side encoder type.
Refer to section 1.1 and "Linear Encoder Instruction Manual" for the communication method for each
load-side encoder.
Select the cable to be connected to CN2L connector in [Pr. PC44].

[Pr. PC44]

_|[1]o]o
—I_— Load-side encoder cable communication method selection

0: Two-wire type

1: Four-wire type

Incorrect setting will trigger [AL. 70] and [AL. 71]. Setting "1"

while using a servo amplifier other than MR-J4-_A-RJ will trigger [AL. 37].

(4) Setting of load-side encoder polarity

@ Do not set an incorrect direction to "Encoder pulse count polarity selection” in [Pr.
A CAUTION Pc45]. An abnormal operation and a machine collision may occur if an incorrect
direction is set, which cause a fault and parts damaged.

POINT

@"Encoder pulse count polarity selection" in [Pr. PC45] is not related to [Pr. PA14
Rotation direction selection]. Make sure to set the parameter according to the
relationships between servo motor and linear encoder/rotary encoder.

@®Do not set an incorrect direction to "Encoder pulse count polarity selection" in
[Pr. PC45]. Doing so may cause [AL. 42 Fully closed loop control error] during
the positioning operation.

(a) Parameter setting method
Set the load-side encoder polarity to be connected to CN2L connector in order to match the CCW
direction of servo motor and the increasing direction of load-side encoder feedback.

[Pr. PC45]

—[ Load-side encoder pulse count polarity selection
0: Load-side encoder pulse increasing direction in the servo motor CCW
1: Load-side encoder pulse decreasing direction in the servo motor CCW

Servo motor
[ N

<+«—— Servo motor CCW direction

H & S

Linear encoder

«—
Address increasing direction of linear encoder

(b) How to confirm the load-side encoder feedback direction
For the way of confirming the load-side encoder feedback direction, refer to (6) in this section.
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17. FULLY CLOSED LOOP SYSTEM

(5) Setting of feedback pulse electronic gear

POINT

@If an incorrect value is set in the feedback pulse electronic gear ([Pr. PE0O4], [Pr.
PEO5], [Pr. PE34], and [Pr. PE35]), [AL. 37 Parameter error] and an abnormal
operation may occur. Also, it may cause [AL. 42.8 Fully closed loop control error
by position deviation] during the positioning operation.

The numerator ([Pr. PEO4] and [Pr. PE34]) and denominator ([Pr. PE05] and [Pr. PE35]) of the electronic
gear are set to the servo motor-side encoder pulse. Set the electronic gear so that the number of servo
motor encoder pulses per servo motor revolution is converted to the number of load-side encoder
pulses. The relational expression is shown below.

[Pr. PEO4] x [Pr. PE34] _ Number of motor encoder pulses per servo motor revolution
[Pr. PEO5] x [Pr. PE35]  Number of load side encoder pulses per servo motor revolution

Select the load-side encoder so that the number of load-side encoder pulses per servo motor revolution
is within the following range.

4096(2"?) < Number of load-side encoder pulses per servo motor revolution < 67108864 (2%°)

(a) When the servo motor is directly coupled with a ball screw and the linear encoder resolution is 0.05
Mm

Conditions

Servo motor resolution: 4194304 pulses/rev
Servo motor reduction ratio: 1/11

Ball screw lead: 20 mm

Linear encoder resolution: 0.05 ym

Linear encoder

77777777777777777777777777777777777777

DI:I I:D 777777777777777 ’D‘\il:ir;eia;énic:)dieir head
N

Geared servo motor Table

Calculate the number of linear encoder pulses per ball screw revolution.

Number of linear encoder pulses per ball screw revolution
= Ball screw lead/linear encoder resolution
=20 mm/0.05 um = 400000 pulses

[Pr. PEO4] x [Pr. PE34] _ 400000 1 _ 3125 1
[Pr. PEO5] x [Pr. PE35] ~ 4194304 11 32768 11
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17. FULLY CLOSED LOOP SYSTEM

(b) Setting example when using the rotary encoder for the load-side encoder of roll feeder

Conditions

Servo motor resolution: 4194304 pulses/rev
Pulley diameter on the servo motor side: 30 mm
Pulley diameter on the rotary encoder side: 20 mm
Rotary encoder resolution: 4194304 pulses/rev

Drive part

Pulley diameter
d2 =20 mm

Servo motor I
Pulley diameter,
d1 =30 mm

Rotary encoder
(HG-KR or HG-MR servo motor)
4194304 pulses/rev

When the pulley diameters or reduction ratios differ, consider that in calculation.

[Pr. PEO4] x [Pr. PE34] _ 4194304 x 30 _ 1
[Pr. PEO5] x [Pr. PE35] 4194304 x 20 1

3
X —
2
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17. FULLY CLOSED LOOP SYSTEM

(6) Confirmation of load-side encoder position data

Check the load-side encoder mounting and parameter settings for any problems.

POINT

@Depending on the check items, MR Configurator2 may be used.
Refer to section 17.3.6 for the data displayed on the MR Configurator2.

When checking the following items, the fully closed loop control mode must be set. For the setting of
control mode, refer to (2) in this section.

electronic gear

No. Check item Confirmation method and description
1 | Read of load-side encoder position | With the load-side encoder in a normal state (mounting, connection, etc.), the load-side
data cumulative feedback pulses value is counted normally when the load-side encoder is
moved. When it is not counted normally, the following factors can be considered.
1. An alarm occurred.
2. The installation of the load-side encoder was not correct.
3. The encoder cable was not wired correctly.

2 | Read of load-side encoder scale With the home position (reference mark, or Z-phase) of the load-side encoder in a normal
home position (reference mark, Z- | condition (mounting, connection, etc.), the value of load-side encoder information 1 is
phase) cleared to 0 when the home position (reference mark, or Z-phase) is passed through by

moving the load-side encoder. When it is not cleared, the following factors can be
considered.

1. The installation of the load-side encoder was not correct.

2. The encoder cable was not wired correctly.

3 | Confirmation of load-side encoder | Confirm that the directions of the cumulative feedback pulses of servo motor encoder (after
feedback direction gear) and the load-side cumulative feedback pulses are matched by moving the device
(Setting of load-side encoder (load-side encoder) manually in the servo-off status. If mismatched, reverse the polarity.
polarity)

4 | Setting of load-side encoder When the servo motor and load-side encoder operate synchronously, the servo motor-side

cumulative feedback pulses (after gear) and load-side cumulative feedback pulses are
matched and increased.

If mismatched, review the setting of fully closed loop control feedback electronic gear ([Pr.
PEO4], [Pr. PEO5], [Pr. PE34], and [Pr. PE35]) with the following method.

1) Check the servo motor-side cumulative feedback pulses (before gear).

2) Check the load-side cumulative feedback pulses.

3) Check that the ratio of above 1) and 2) has been that of the feedback electronic gear.

+
>

4. [ Servo motor

o= =

Command

Servo motor-side cumulative L 3) Electronic ::lL'
feedback pulses (after gear) r gear elnnceoadrer

1) Servo motor-side cumulative
feedback pulses (before gear)

2) Load-side cumulative
feedback pulses
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17. FULLY CLOSED LOOP SYSTEM

(7) Setting of fully closed loop dual feedback filter
With the initial value (setting = 10) set in [Pr. PEO8 Fully closed loop dual feedback filter the dual
feedback filter], make gain adjustment by auto tuning, etc. as in semi closed loop control. While
observing the servo operation waveform with the graph function, etc. of MR Configurator2, adjust the
dual feedback filter.

The dual feedback filter operates as described below depending on the setting.

[Pr. PEO8] setting Control mode Vibration Settling time
1 Seldom occurs Long time
to Dual feedback to to

4499 Frequently occurs Short time
4500 Fully closed loop

Increasing the dual feedback filter setting shortens the settling time, but increases servo motor vibration
since the motor is more likely to be influenced by the load-side encoder vibration. The maximum setting
of the dual feedback filter should be less than half of the PG2 setting.

Reduction of settling time: Increase the dual feedback filter setting.

‘. Droop pulses
\

Command \

Time Time

Suppression of vibration: Decrease the dual feedback filter setting.

Command \

17 - 16



17. FULLY CLOSED LOOP SYSTEM

17.3.2 Home position return

(1) General instruction
Home position return is all performed according to the load-side encoder feedback data, independently
of the load-side encoder type. It is irrelevant to the Z-phase position of the servo motor encoder. In the
case of a home position return using a dog signal, the scale home position (reference mark) must be
passed through when an incremental type linear encoder is used, or the Z-phase be passed through
when a rotary encoder is used, during a period from a home position return start until the dog signal
turns off.
For the linear encoder, a home position (reference mark) of the linear encoder is necessary in the home
position return direction. In addition, set the position of the dog 1/2 rotation or more short of the
reference mark.

POINT

@ When you configure as follows, move the mover to LSN with JOG operation and
perform home position to perform it in safe.

Returnable area: Non-returnable area:

Home position return can be performed Home position return cannot be performed
when started from this area. when started from this area.

A A
4 N/ A\
Dog
L= T A
LSN LSP

Home position of linear encoder (reference mark)

Home position return direction

(2) Load-side encoder types and home position return methods
(a) About proximity dog type home position return using absolute type linear encoder
When an absolute type linear encoder is used, the home position standard position is the position
per servo motor revolution to the linear encoder home position (absolute position data = 0).
In the case of a proximity dog type home position return, the nearest position after proximity dog off
is the home position.
The linear encoder home position may be set in any position.

Home position return direction
pihihabihhb b

Home position return speed
)
Servo motor : Creep Speed
speed | N
0 r/min : }
| |

|

|
Proximity dog ON !
signal OFF

|

position — |

| |

| |

| L | e | | |

Reference home |

. . |

Equivalent to one servo motor revolution }
I

| |

i |

+

|

|
|
| -
I L\

47 i

Linear encoder home position Home position

Machine position

A
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17. FULLY CLOSED LOOP SYSTEM

(b) Home position return using incremental linear encoder
When you use an incremental linear encoder, LZ (Encoder Z-phase pulse) from the servo amplifier
will be the home position (reference mark) of the linear encoder. Two or more home positions
(reference marks) should not be set. In addition, the home position return cannot be executed
without home position (reference mark).

1)

2)

Home position return direction
POSTHON Tetin £

Home position return speed
)

Servo motor
speed : Creep speeq
0 r/min ‘ : : -
! | |
Proximity dog ON | | Stroke end
signal OFF ‘
Lz ON

OFF

(Encoder Z-phase pulse)

Reference home

position

!
“
|

P 1

Machine position
Home position
A

Linear encoder home position

Caution for passing the home position (reference mark)

An interval for turning on home position (reference mark) signal of the linear encoder has a
certain width. (Specifications differ depending on the linear encoders. For details, refer to "Linear
Encoder Instruction Manual".)

Example: When Z-phase is recognized at startup

4& A

-

Home position signal

A is recognized as <—
the on position. ' B is recognized as
the on position.

The position which turns on a signal differs depending on the directions of home position passing.
When you need to set the home position return completion to the same position each time such
as dog type home position return, always start home position return with the same direction.

Caution for linear encoder which does not have the home position (Z-phase)

The linear encoder which does not have the home position (Z-phase), LZ (Encoder Z-phase
pulse) of the servo amplifier does not be outputted. The home position return can be performed
depending on specifications of controllers even if LZ (Encoder Z-phase pulse) is not outputted.
Check the controller specifications of the home position return.
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17. FULLY CLOSED LOOP SYSTEM

17.3.3 Fully closed loop control error detection functions

If fully closed loop control becomes unstable for some reason, the speed at servo motor side may increase
abnormally. The fully closed loop control error detection function is a protective function designed to pre-
detect it and stop operation.

The fully closed loop control error detection function has two different detection methods, speed deviation
and position deviation, and errors are detected only when the corresponding functions are enabled by setting
[Pr. PEQ3 Fully closed loop function selection 2].

The detection level setting can be changed using [Pr. PE06] and [Pr. PEO7].

(1) Parameter
The fully closed loop control error detection function is selected.

[Pr. PEO3]

—[ Fully closed loop control error detection function
0: Disabled
1: Speed deviation error detection
2: Position deviation error detection
3: Speed deviation error, position deviation error detection
(Initial value)

(2) Fully closed loop control error detection functions

Servo motor
1) Servo motor-side feedback speed [r/min] [
2) Servo motor-side feedback position [pulse]
(load side equivalent value) ‘ [N ~

3) Load-side feedback speed [r/min] |

4) Load-side feedback position [pulse]
Linear encoder J
(a) Speed deviation error detection
Set [Pr. PEO3]to"__ 1" to enable the speed deviation error detection.

[Pr. PEO3]

N

—[ Speed deviation error detection

The function compares the servo motor-side feedback speed (1)) and load-side feedback speed (3)).
If the deviation is not less than the set value (1 r/min to the permissible speed) of [Pr. PEO6 Fully
closed loop control speed deviation error detection level], the function generates [AL. 42.2 Servo
control error by speed deviation] and stops the motor. The initial value of [Pr. PE06] is 400 r/min.
Change the set value as necessary.
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17. FULLY CLOSED LOOP SYSTEM

(b) Position deviation error detection
Set [Pr. PEO3]to" 2" to enable the position deviation error detection.

[Pr. PEO3]

L] 2]

Position deviation error detection

Comparing the servo motor-side feedback position (2)) and load-side feedback position (4)), if the
deviation is not less than the set value (1 kpulses to 20000 kpulses) of [Pr. PEQO7 Fully closed loop
control position deviation error detection level], the function generates [AL. 42.1 Servo control error
by position deviation] and stops the motor. The initial value of [Pr. PEQ7] is 100 kpulses. Change the
set value as necessary.

(c) Detecting multiple deviation errors
When setting [Pr. PE03] as shown below, multiple deviation errors can be detected. For the error
detection method, refer to (2) (a), (b) in this section.

[Pr. PEO3]

—[ Setting | Speed deviation | Position deviation
value error detection error detection

1 ®)
2 ©)
3 O @)

17.3.4 Auto tuning function

Refer to section 6.3 for the auto tuning function.

17.3.5 Machine analyzer function

Refer to Help of MR Configurator2 for the machine analyzer function of MR Configurator2.

17.3.6 Test operation mode

Test operation mode is enabled by MR Configurator2.
For details on the test operation, refer to section 4.5.9.

Function Iltem Usability Remarks
JOG operation (@) It drives in the load-side encoder resolution unit
Positioning operation O The fully closed loop system is operated in the load-side encoder resolution
Test . unit.
operation Program operation O For details, refer to section 4.5.9 (5).
mode Output signal (DO) O Refer to section 4.5.9 (6).

forced output

Motor-less operation
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17. FULLY CLOSED LOOP SYSTEM

17.3.7 Absolute position detection system under fully closed loop system

An absolute type linear encoder is necessary to configure an absolute position detection system under fully
closed loop control using a linear encoder. In this case, the encoder battery (MR-BAT6V1SET) need not be
installed to the servo amplifier. When an rotary encoder is used, an absolute position detection system can
be configured by installing the encoder battery (MR-BAT6V1SET) to the servo amplifier. In this case, the
battery life will be shorter because the power consumption is increased as the power is supplied to the two
encoders of motor side and load side.

For the absolute position detection system with linear encoder, the restrictions mentioned in this section
apply. Enable the absolute position detection system with [Pr. PA0O3 Absolute position detection system] and
use this servo within the following restrictions.

(1) Using conditions
(a) Use an absolute type linear encoder with the load-side encoder.

(b) Select Always fully closed loop ([Pr. PAO1]=__ 1 _and [Pr. PEO1]=__ _0).

(2) Absolute position detection range using encoder

Encoder type Absolute position detection enabled range
Linear encoder (serial Movable distance range of scale (within 32-bit absolute position data)
interface)

(3) Alarm detection
The absolute position-related alarm ([AL. 25]) and warnings (AL. 92] and [AL. 9F]) are not detected.

(4) Absolute position data transfer to controller
It is the same process as rotary servo motors. (Refer to section 12.8.)
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17. FULLY CLOSED LOOP SYSTEM

17.3.8 About MR Configurator2

Using MR Configurator2 can confirm if the parameter setting is normal or if the servo motor and the load-
side encoder operate properly.

This section explains the fully closed diagnosis screen.

Click "Monitor start" to constantly read the monitor display items from the servo amplifier.
Then, click "Monitor stop” to stop reading.Click "Parameter read" to read the parameter items from the servo
amplifier, and then click "Parameter write" to write them.

n) k) )

\ \ \

| -3

o e ————

pulses
(Before Gear)

motor encoder unit)

When the set value exceeds 999999999, it starts with 0.
Click "Clear" to reset the value to 0.

The "-" symbol is indicated for reverse.

i [m] axis1 ]
' \
Comrand side unit i N:a ide unit [ . Parameter Selting ]
c) | : Fully closed loop function
i Cumulative cmd. pulses H L, . .
' Always vaid
—_ Electronic Gear £ N :
0 | pulse T & prves ' g |/ ¢
"
cov 16777215 ’ -“J
=u — mEmmITiie
]_ |
[ ParamelerSEﬂmg } Load side encoder |
F/B pulse electronic gear | Moter side cumulative F/B
pulses (BeforGear)
FBM| 65535 FBM2| 65535 o >
| = Encoder information ——x—— g)
FBD| gSs3s|  FBDZ| &sEas o =
ﬁ Data 1 | 00000000
2 | 00000000
‘ Motor side cumulative ‘ Load side cumulative F/B pataz
|) | FiB pulses (AfterGear)
| Z-phase pass status 0 | pulse 0 | pulse
1) —| [Logear | [ces || [Hreamemrsenmsl I h)
) : I ¥ , | Motor side droop pulses Load side droop pulses Polarity
D— Loop changing device : Paramatersamng ] ‘ 0| pulse 0 | pulse 2
Dual feedback fitter ‘ t
DUF | 4500 radsf :/ i |
a) b) d) e)
Symbol Name Explanation Unit
a) | Motor-side cumu. feedback | Feedback pulses from the servo motor encoder are counted and displayed. (load-side pulse
pulses encoder unit)
(after gear) When the set value exceeds 999999999, it starts with 0.
Click "Clear" to reset the value to 0.
The "-" symbol is indicated for reverse.
b) | Motor-side droop pulses Droop pulses of the deviation counter between a servo motor-side position and a pulse
command are displayed.
The "-" symbol is indicated for reverse.
c) | Cumulative command Position command input pulses are counted and displayed. pulse
pulses Click "Clear" to reset the value to 0.
The "-" symbol is indicated for reverse command.
d) Load-side cumulative Feedback pulses from the load-side encoder are counted and displayed. pulse
feedback pulses When the set value exceeds 999999999, it starts with 0.
Click "Clear" to reset the value to 0.
The "-" symbol is indicated for reverse.
e) | Load-side droop pulses Droop pulses of the deviation counter between a load-side position and a command are | pulse
displayed.
The "-" symbol is indicated for reverse.
f) Motor-side cumu. feedback | Feedback pulses from the servo motor encoder are counted and displayed. (Servo pulse
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17. FULLY CLOSED LOOP SYSTEM

Symbol

Name

Explanation

Unit

9)

Encoder information

The load-side encoder information is displayed.
The display contents differ depending on the load-side encoder type.
- ID: The ID No. of the load-side encoder is displayed.

- Data 1: For the incremental type linear encoder, the counter from powering on is
displayed. For the absolute position type linear encoder, the absolute
position data is displayed.

- Data 2: For the incremental type linear encoder, the distance (number of pulses)

from the reference mark (Z-phase) is displayed. For the absolute position
type linear encoder, "00000000" is displayed.

h)

Polarity

For address increasing direction in the servo motor CCW, it is indicated as "+" and for
address decreasing direction in the servo motor CCW, as "-".

Z-phase pass status

If the fully closed loop system is "disabled", the Z-phase pass status of the servo motor
encoder is displayed. If the fully closed loop system is "Enabled" or "Semi closed loop
control/fully closed loop control switching", the Z-phase pass status of the load-side
encoder is displayed.

Fully closed loop changing
device

Only if the fully closed loop system is "Semi closed loop control/fully closed loop control
switching", the device is displayed.

The state of the semi closed loop control/fully closed loop control switching signal and
the inside state during selection are displayed.

k)

Parameter (Feedback
pulse electronic gear)

The feedback pulse electronic gears ([Pr. PE04], [Pr. PEO5], [Pr. PE34], and [Pr. PE35])
are displayed/set for servo motor encoder pulses in this parameter. (Refer to section
17.3.1 (3).)

Parameter (Dual feedback
filter)

The band of [Pr. PE08 Fully closed loop dual feedback filter] is displayed/set in this
parameter.

Parameter (fully closed
loop function)

The parameter for the fully closed loop control is displayed or set.
Click "Parameter setting" button to display the "Fully closed loop control-Basic" window.

Parameter Setting
(W] Axis1 | +HJRead [E]SetToDefault Jgverify [ Parameter Cop
i P¥open [Fsave as

= {SiFunction display
Operation mode
B Common

Fully closed control - Basic

[ Fully clos:

Single s Wrte | [, Update Project__|

op function selection(*FCT1 FBN, *FBD, *FBN2, *FBD2

2

Fully clos e encoder pulses

op function selection

Alvways vaid - Number of servo motor encoder pulses

Torque control
Speed setting (Speec 1

- Servo adjustments
Gain changing 1] s
Bl Digital /O

phase input interface encoder Z-phase connection judgment function
signal alarm detection valid v

1) Fully closed loop function selection ([Pr.PE01])
"Always valid" or "Changing by input signal (CLD)" is selected here.

2) Setting of feedback pulse electronic gear ([Pr. PE04], [Pr. PEO5], [Pr. PE34], [Pr.
PE35])

Setting of feedback pulse electronic gear

3) Load-side encoder cable communication method selection ([Pr. PC44])

This is used to select a load-side encoder cable to be connected to the CN2L
connector.

4) Encoder pulse count polarity selection ([Pr. PC45])
Polarity of the load-side encoder cable information is selected.

5) Selection of A/B/Z-phase input interface encoder Z-phase connection judgement
function ([Pr. PC45])
Select the non-signal detection status for the pulse train signal from the A/B/Z-phase
input interface encoder used as a linear encoder or load-side encoder.
This function is enabled only when you use an A/B/Z-phase input interface encoder.

Parameter (electronic gear)

Electronic gear ([Pr. PA0S], [Pr. PA06], [Pr. PA07], [Pr. PA13], [Pr. PA21])
This is used to set parameters for the electronic gear.
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APPENDIX

App. 1 Peripheral equipment manufacturer (for reference)

Names given in the table are as of February 2013.

Manufacturer Reference
JST J.S.T. Mfg. Co., Ltd.
Junkosha Purchase from Toa Electric Industry Co. Ltd.,
Nagoya Branch
3M 3M
Soshin Electric Soshin Electric Co., Ltd.
TE Connectivity TE Connectivity Ltd. Company
Molex Molex

App. 2 Handling of AC servo amplifier batteries for the United Nations Recommendations
on the Transport of Dangerous Goods

United Nations Recommendations on the Transport of Dangerous Goods Rev. 15 (hereinafter
Recommendations of the United Nations) has been issued. To reflect this, transport regulations for lithium
metal batteries are partially revised in the Technical Instruction (ICAO-TI) by the International Civil Aviation
Organization (ICAO) and the International Maritime Dangerous Goods Code (IMDG Code) by the
International Maritime Organization (IMO).

To comply the instruction and code, we have modified the indication on the package for general-purpose AC
servo batteries.

The above change will not affect the function and performance of the product.

(1) Target model
(a) Battery (cell)

Model Option model
ER6 MR-J3BAT
ER17330 MR-BAT, A6BAT

(b) Battery unit (assembled)

Model Option model
ER17330 MR-J2M-BT
CR17335A MR-BAT6V1

MR-BAT6V1SET

(2) Purpose
Safer transportation of lithium metal batteries.

(3) Change in regulations
The following points are changed for lithium metal batteries transportation by sea or air due to
Recommendations of the United Nations Rev. 15 and ICAO-TI 2009-2010 edition. For lithium metal
batteries, cells are classified as UN3090, and batteries contained in or packed with equipment are
classified as UN3091.

(a) A package containing 24 cells or 12 batteries or less that are not contained in equipment are no
longer exempt from the following: attachment of a handling label, submission of the Shipper's
Declaration for Dangerous Goods, and a 1.2 m drop test.

(b) A battery handling label (size: 120 mm x 110 mm) is required. Emergency telephone number must
be filled out in the additional handling information of the Shipper's Declaration for Dangerous Goods.
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(4)

(c) New handling label design containing battery illustration must be used. (only air transportation)

R N

CAUTION!

& K

IF DAMAGED

Lithium Metal batteries

DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED
For more information,call

+81-3-3218-3639
International

L L LA

Ve
SILIIILSII LIS LSS SIS SIS SIS LSS SIS IS

”.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Figure. Example of Mitsubishi Label with Battery lllustration

Action taken by Mitsubishi
The following caution will be added to the packages of the target batteries.
"Containing lithium metal battery. Regulations apply for transportation.”

Transportation precaution for customers

For sea or air transportation, attaching the handling label (figure) and the Shipper's Declaration for
Dangerous Goods are required to the package of a Mitsubishi cell or battery. In addition, attaching them
to the outer package containing several packages of Mitsubishi cells or batteries are also required.
Please attach the documentations in the specified design to the packages and the outer packages.
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App. 3 Symbol for the new EU Battery Directive

Symbol for the new EU Battery Directive (2006/66/EC) that is plastered to general-purpose AC servo battery
is explained here.

Note. This symbol mark is for EU countries only.

This symbol mark is according to the directive 2006/66/EC Article 20 Information for end-users and Annex .
Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality materials and
components which can be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be disposed of separately
from your household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol means that the
battery or accumulator contains a heavy metal at a certain concentration.

This will be indicated as follows.

Hg: mercury (0.0005%), Cd: cadmium (0.002%), Pb: lead (0.004%)

In the European Union there are separate collection systems for used batteries and accumulators. Please,
dispose of batteries and accumulators correctly at your local community waste collection/recycling centre.
Please, help us to conserve the environment we live in!

App. 4 Compliance with global standards

App. 4.1 Terms related to safety (IEC/EN 61800-5-2 Stop function)

STO function (Refer to IEC/EN 61800-5-2: 2007 4.2.2.2 STO.)
MR-J4 servo amplifiers have the STO function. The STO function shuts down energy to servo motors, thus
removing torque. This function electronically cuts off power supply in the servo amplifier.

App. 4.2 About safety

This section explains safety of users and machine operators. Please read the section carefully before
mounting the equipment.
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App. 4.2.1 Professional engineer

Only professional engineers should mount MR-J4 servo amplifiers.
Here, professional engineers should meet the all conditions below.

(1) A person who took a proper engineering training

Please note if you can take proper engineering training at your local Mitsubishi Electric office. Contact
your local sales office for schedules and locations.

(2) A person who can access to operating manuals for the protective devices (e.g. light curtain) connected
to the safety control system. A person who have read and familiarized himself/herself with the manuals.

App. 4.2.2 Applications of the devices

MR-J4 servo amplifiers comply with the following safety standards.

ISO/EN ISO 13849-1 Category 3 PL d, IEC/EN 62061 SIL CL 2, IEC/EN 61800-5-2 SIL 2 (STO), IEC/EN
61800-5-1, IEC/EN 61800-3, IEC/EN 60204-1

In addition, MR-J4 servo amplifiers can be used with the MR-J3-D05 safety logic unit or safety PLCs.

App. 4.2.3 Correct use

Always use the MR-J4 servo amplifiers within specifications (voltage, temperature, etc. Refer to each
instruction manual for details.). Mitsubishi Electric Co. accepts no claims for liability if the equipment is used
in any other way or if modifications are made to the device, even in the context of mounting and installation.

@It takes 15 minutes for capacitor discharging. Do not touch the unit and terminals
AWARN IN G immediately after power off.

(1) Peripheral device and power wiring
(a) Local wiring and crimping tool
Use only copper wires rated at 60 °C/75 °C for wiring. The following table shows the wire sizes
[AWG] and the crimp terminal symbols rated at 75 °C.

Wire [AWG] (Note 2)

Servo amplifier |_1/|é_>2/|_3 L1121 P+/C Li:\}/é:/g/g?
MR-J4-10_/MR-J4-20_/MR-J4-40_/MR-J4-60_/ 14
MR-J4-70_/MR-J4-100_ 14 14 14
MR-J4-200_ 12
MR-J4-350_ 10 12
MR-J4-500_ (Note 1) 8 b 14: ¢ 8 b
MR-J4-700_ (Note 1) 12: a
MR-J4-11K_ (Note 1) 6:d 14: ¢ 12: e 4:f
MR-J4-15K_ (Note 1) 4: f 10: e 2:g
MR-J4-22K_ (Note 1) 1/0: h 10:i 2/0:j
MR-J4W_- B 14 (Note 4) 14 14 14

Note 1. To connect these models to a terminal block, be sure to use the screws that come with the terminal block.
2. Alphabets in the table indicate crimping tools. Refer to the following table for the crimp terminals and crimping tools.

3. Select wire sizes depending on the rated output of the servo motors. The values in the table are sizes based on rated output of
the servo amplifiers.

4. Use the crimp terminal ¢ for the PE terminal of the servo amplifier.
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Table: Recommended crimp terminals

Servo amplifier-side crimp terminals
Symbol | Crimp terminal Applicable tool Manufacturer
(Note 2) Body Head Dice
a FVD5.5-4 YNT-1210S
b (Note 1)| 8-4NS YHT-8S

c FVD2-4 YNT-1614
DH-122

d FVD14-6 YF-1 YNE-38 DH-112

e FVD5.5-6 YNT-1210S
DH-123

f |FvD22-6 YF-1 YNE-38 DHA13 ST
DH-124

g FVD38-6 YF-1 YNE-38 DH-114
TD-125

h R60-8 YF-1 YET-60-1 TD-113

i FVD5.5-8 YNT-1210S

. TD-226

j CB70-S8 YF-1 YET-150-1 TD-213

Note 1. Coat the crimping part with an insulation tube.
2. Some crimp terminals may not be mounted depending on the size. Make sure to use the
recommended ones or equivalent ones.

(b) Selection example of MCCB and fuse
When a servo amplifier is protected by T class fuses or circuit breaker having an interrupting rating
not less than 300 A effective value and 240 V maximum, use T class fuses or molded-case circuit
breaker (UL489 Listed MCCB) as the following table. The T class fuses and molded-case circuit
breakers in the table are selected examples based on rated I/O of the servo amplifiers. When you
select a smaller capacity servo motor to connect it to the servo amplifier, you can also use smaller
capacity T class fuses or molded-case circuit breaker than ones in the table. For selecting ones
other than Class T fuses and molded-case circuit breakers below, refer to section 11.10.

Servo amplifier Molded-case circuit breaker (240 V AC) Fuse (300 V)
m&jiv:/ 2?21\2/IBR-J4-20_/MR-J4-40_/MR-J4-60_/MR-J4-7O_/ NF50-SVFU-5A (50 A frame 5 A) 10A
MR-J4-60_ (Note)/MR-J4-70_ (Note)/MR-J4-100_/

MR-J4W2-22B (Note)/MR-J4W2-44B/MR-J4W2-77B/ NF50-SVFU-10A (50 A frame 10 A) 15A
MR-J4W3-222B/MR-J4W3-444B

MR-J4-200_/MR-J4W2-44B (Note)/MR-J4W2-1010B NF50-SVFU-15A (50 A frame 15 A) 30A
MR-J4-350_/MR-J4W2-77B (Note)/MR-J4W3-444B (Note) NF50-SVFU-20A (50 A frame 20 A) 40 A
MR-J4-500_ NF50-SVFU-30A (50 A frame 30 A) 60 A
MR-J4-700_ NF50-SVFU-40A (50 A frame 40 A) 80 A
MR-J4-11K_ NF100-CVFU-60A (100 A frame 60 A) 125 A
MR-J4-15K_ NF100-CVFU-80A (100 A frame 80 A) 150 A
MR-J4-22K _ NF225-CWU-125A (225 A frame 125 A) 300 A

Note. For 1-phase 200 V AC power input

(c) Power supply
This servo amplifier can be supplied from star-connected supply with grounded neutral point of
overvoltage category Il set forth in IEC/EN 60664-1. However, when you use the neutral point for
single phase supply, a reinforced insulating transformer is required in the power input section. For
the interface power supply, use an external 24 V DC power supply with reinforced insulation on 1/0
terminals.
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(d) Grounding
To prevent an electric shock, always connect the protective earth (PE) terminal (marked @) of the
servo amplifier to the protective earth (PE) of the cabinet. Do not connect two grounding cables to
the same protective earth (PE) terminal. Always connect cables to the terminals one-to-one.
If using an earth-leakage current breaker, always ground the protective earth (PE) terminal of the
servo amplifier to prevent an electric shock. Only an RCD (earth-leakage current breaker) of type B
can be used for the power supply side of the product.

PE
terminals

terminals

(2) EU compliance

The MR-J4 servo amplifiers are designed to comply with the following directions to meet requirements
for mounting, using, and periodic technical inspections: Machinery directive (2006/42/EC), EMC directive
(2004/108/EC), and Low-voltage directive (2006/95/EC).

(a) EMC requirement
MR-J4 servo amplifiers comply with category C3 in accordance with IEC/EN 61800-3. As for 1/0
wires (max. length 10 m. However, 3 m for STO cable for CN8.) and encoder cables (max. length 50
m), connect them to a shielded grounding. Use an EMC filter and surge protector on the primary
side. The following shows recommended products.
EMC filter: Soshin Electric HF3000A-UN series
Surge protector: Okaya Electric Industries RSPD-250-U4 series
- MR-J4 Series are not intended to be used on a low-voltage public network which supplies domestic

premises;

- radio frequency interference is expected if used on such a network.
The installer shall provide a guide for Installation and use, including recommended mitigation
devices.

(b) For Declaration of Conformity (DoC)
Hereby, MITSUBISHI ELECTRIC EUROPE B.V., declares that the servo amplifiers are in
compliance with the necessary requirements and standards (2006/42/EC, 2004/108/EC and
2006/95/EC). For the copy of Declaration of Conformity, contact your local sales office.

USA/Canada compliance
This servo amplifier is designed in compliance with UL 508C and CSA C22.2 No.14 standards. Refer to
MR-J4 Servo Amplifier Instruction Manuals for details of UL/CSA standards.

(a) Installation
The minimum cabinet size is 150% of each MR-J4 servo amplifier's volume. Also, design the cabinet
so that the ambient temperature in the cabinet is 55 °C or less. The servo amplifier must be installed
in a metal cabinet. Environment is open type (UL 50) and overvoltage category lll. The servo
amplifier needs to be installed at or below of pollution degree 2. Use copper conductors only.

(b) Short-circuit current rating (SCCR)
Suitable For Use On A Circuit Capable Of Delivering Not More Than 100 kA rms Symmetrical
Amperes, 500 Volts Maximum.
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(4)

(c) Overload protection characteristics
The MR-J4 servo amplifiers have servo motor overload protective function. (It is set on the basis (full
load current) of 120% rated current of the servo amplifier.)

(d) Over-temperature protection for motor
Motor Over temperature sensing is not provided by the drive.

(e) Capacitor discharge
It takes 15 minutes for capacitor discharging. Do not touch the unit and terminals immediately after
power off.

(f) Branch circuit protection
For installation in United States, branch circuit protection must be provided, in accordance with the
National Electrical Code and any applicable local codes.
For installation in Canada, branch circuit protection must be provided, in accordance with the
Canada Electrical Code and any applicable provincial codes.

South Korea compliance

This product complies with the Radio Wave Law (KC mark). Please note the following to use the
product.

0l 717l UF & (AZ) TRIEtHE 7| 7|2 M B DA EEE AL XHE Ol HE F2lstAl7| HiEHH,
7H8Rle| X|HFoM M35t Ag FHM2 2 gL

(The product is for business use (Class A) and meets the electromagnetic compatibility requirements.
The seller and the user must note the above point, and use the product in a place except for home. In
addition, use an EMC filter, surge protector, and line noise filter on the primary side for inputs. Use a line
noise filter for outputs.)

App. 4.2.4 General cautions for safety protection and protective measures

Observe the following items to ensure proper use of the MELSERVO MR-J4 servo amplifiers.

(1)

For safety components and installing systems, only qualified personnel and professional engineers
should perform.

When mounting, installing, and using the MELSERVO MR-J4 servo amplifier, always observe standards
and directives applicable in the country.

The item about noises of the test notices in the manuals should be observed.
The MR-J4 servo amplifiers fulfill the requirements to conducted emissions at the main connections in

the frequency range from 150 kHz to 30 MHz. (Bases for the evaluation: Product standard IEC/EN
61800, adjustable speed electrical power drive systems, Part 3: EMC)

App. 4.2.5 Residual risk

(1)
(2)
)

Be sure that all safety related switches, relays, sensors, etc., meet the required safety standards.
Perform all risk assessments and safety level certification to the machine or the system as a whole.

If the upper and lower power modules in the servo amplifier are shorted and damaged simultaneously,
the servo motor may make a half revolution at a maximum.
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(4) Only qualified personnel are authorized to install, start-up, repair or service the machines in which these
components are installed. Only trained engineers should install and operate the equipment. (ISO 13849-
1 Table F.1 No.5)

(5) Separate the wiring for safety function from other signal wirings. (ISO 13849-1 Table F.1 No.1)
(6) Protect the cables with appropriate ways (routing them in a cabinet, using a cable guard, etc.).
(7) Keep the required clearance/creepage distance depending on voltage you use.

App. 4.2.6 Disposal

Disposal of unusable or irreparable devices should always occur in accordance with the applicable country-
specific waste disposal regulations. (Example: European Waste 16 02 14)

App. 4.2.7 Lithium battery transportation

To transport lithium batteries, take actions to comply with the instructions and regulations such as the United
Nations (UN), the International Civil Aviation Organization (ICAQ), and the International Maritime
Organization (IMO).

The battery options (MR-BAT6V1SET and MR-BAT6V1) are assembled batteries from lithium metal battery
CR17335A which are not subject to the dangerous goods (Class 9) of the UN Recommendations.

App. 4.3 Mounting/dismounting

Installation direction and clearances

@ The devices must be installed in the specified direction. Not doing so may cause

ACAUT'ON a malfunction.

@ Mount the servo amplifier on a cabinet which meets IP54 in the correct vertical
direction to maintain pollution degree 2.

Cabinet Top Cabinet
/, v
7 v
40 mm
or more 80 mm or longer
for wiring
10 mm % %10 mm Servo amplifier
or more ™ g L or more
©
o
2
[
(%]
40 mm
or more
(Note) L

% Bottom %

Note. For 11 kW to 22 kW servo amplifiers, the clearance between the bottom and ground
will be 120 mm or more.
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App. 4.4 Electrical Installation and configuration diagram

@ Turn off the molded-case circuit breaker (MCCB) to avoid electrical shocks or
AWARNING aker (MCCB) to 9
damages to the product before starting the installation or wiring.

@The installation complies with IEC/EN 60204-1. The voltage supply to machines
ACAUTION must be 20 ms of immunity to instantaneous power failures as specified in
IEC/EN 60204-1.

The following shows representative configuration diagram examples to conform to the IEC/EN/UL/CSA
standards.

(1) 3-phase input for MR-J4 1-axis servo amplifier

(3-ph Servo amplifier
-phase

3B Vac)||| Mccs MC

or fuse

Power:: ‘
supply
(3-phase ~
400 V AC)
Transformer
(star-connected)

(Note) STO

MCCB
or fuse

Servo motor I
Encoder

(2) 1-phase input for MR-J4 1-axis servo amplifier

(1-phase

230V AC) || MCCB

or fuse

Power::
supply
(3-phase -
400 V AC)
Transformer
(star-connected)

(Note) STO

MCCB
or fuse

Servo motor I
Encoder

(3) 3-phase input for MR-J4 multi-axis servo amplifier

g A
| | Servo
(3.ph ‘ ! amplifier  Servo
-phase 1| MccB MC CN2C motor
230 V AC CNP1
)| or fuse (L1L2L3)
E’;‘fZ CNP3C
—x ﬂl_m CN8
S (Note) onr| oT°
(3-phase - m%&% [ Controller
400 V AT<r:a)msformer pe ONF CNEB| Encoder cable
(star-connected)

Cabinet side

Machine side

Servo motor | | | |
Servo motor
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(4) 1-phase input for MR-J4 multi-axis servo amplifier

The control circuit connectors described by rectangles are safely separated from the main circuits described

by circles.

X~ 7 Servo
(t-ph ! ! amplifier  Servo
-phase
230V AC) ME | oNPr CNZC 2
(L1 L2 L3)
CNP2  cnpac
L11 CN8
Power L21 [—— STO
Supp|y_)< (NOte) CN1
(3-phaSe g’:?ucs?a — Controller
400 V AC) CN2A CN2B| £ coder cable
Transformer PE 0
(star-connected)

Cabinet side

Machine side

Servo motorz[

| |={ | |Servo motor

The connected motors will be limited as follows.

Note. When the wire sizes of L1 and L11 are the same, MCCB or fuse is not required.

(1) HG/HF/HC/HA series servo motors (Mfg.: Mitsubishi Electric)

(2) Using a servo motor complied with IEC60034-1 and Mitsubishi Electric encoder (OBA, OSA)
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App. 4.5 Signal
App. 4.5.1 Signal

The following shows MR-J4-10B signals as a typical example. Refer to section 3.4 for the MR-J4-_A servo

amplifiers.
. CN3
STO /O signal \
connector 1 1
CN8
- \ 2 e |21 16
2 1 DI1 3 DI2 13
4 _lbocom— ™ | mBr
4 3 MO1 5 MO2 15
STO1 STOCOM 6 6
5 5 DICOM ALM
LA LAR
TOFB1 | | STO2 7 17
8 7 8 LB 18 LBR
TOFCOM| | TOFB2 Lz 9 LZR ™9
AN 10 INP 20 DI3
N ‘ DICOM EM2
App. 4.5.2 Input device
Input device
Symbol Device Connector Pin No.
EM2 Forced stop 2 CN3 20
STOCOM Common terminal for input signals STO1/STO2 3
STO1 STO1 state input CN8 4
STO2 STO2 state input 5
Output device
Symbol Device Connector Pin No.
TOFCOM Common terminal for monitor output signal in STO state 8
TOFBA1 Monitor output signal in STO1 state CN8 6
TOFB2 Monitor output signal in STO2 state 7
Power
Symbol Device Connector Pin No.
DICOM Digital I/F power supply input 5,10
DOCOM Digital I/F common CN3 3
SD Shield Plate
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App. 4.6 Maintenance and service

/AWARNING

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

/NCAUTION

@®Do not perform insulation resistance test on the servo amplifier. Otherwise, it may
cause a malfunction.
@ Do not disassemble and/or repair the equipment on customer side.

App. 4.6.1 Inspection items

It is recommended that the following points periodically be checked.

(1) Check for loose terminal block screws. Retighten any loose screws.

Servo amplifier

Tightening torque [Nem]

L2 [N [rP3]PafPt] c D[] a]Jul v ]w]erE

MR-J4-10_/MR-J4-20_/MR-J4-
40_/MR-J4-60_/MR-J4-70_/MR-J4- 1.2
100_/MR-J4-200_/MR-J4-350_

MR-J4-500_ 1.2 0.8 1.2
MR-J4-700_ 12 0.8 12
MR-J4-11K_*MR-J4-15K_ 3.0 1.2 3.0
MR-J4-22K _ 6.0 12 6.0
MR-JAW - B 1.2

(2) Check servo motor bearings, brake section, etc. for unusual noise.

(3) Check the cables and the like for scratches or cracks. Perform periodic inspection according to
operating conditions.

(4) Check that the connectors are securely connected to the servo motor.

(5) Check that the wires are not coming out from the connector.

(6) Check for dust accumulation on the servo amplifier.

(7) Check for unusual noise generated from the servo amplifier.

(8) Check the servo motor shaft and coupling for connection.
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App. 4.6.2 Parts having service lives

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

Part name Life guideline

Smoothing capacitor (Note 4) 10 years

Number of power-on, forced stop and controller forced
Relay stop times: 100 000 times
Number of on and off for STO: 1,000,000 times

Cooling fan 10,000 hours to 30,000 hours (2 years to 3 years)

Approximately 20,000 hours (equipment power supply:

(Note 1) MR-J4 1-axis Rotary servo motor off, ambient temperature: 20 °C)

servo amplifier i ; .
p Direct drive motor Approximately 5,090 hours (equipment Eower supply:
off, ambient temperature: 20 °C)
Battery backup

time Approximately 40,000 hours for 2-axis, 30,000 hours for
Rotary servo motor 3-axis, or 10,000 hours for 8-axis, (equipment power
(Note 2) MR-J4 multi-axis supply: off, ambient temperature: 20 °C)

servo amplifier Approximately 10,000 hours for 2-axis, 7,000 hours for
Direct drive motor 3-axis, or 2,000 hours for 8-axis, (equipment power
supply: off, ambient temperature: 20 °C)

(Note 3) Battery life 5 years from date of manufacture

Note 1. The data-holding time using a battery of MR-BAT6V1SET on condition that the power supply of the servo amplifier is off
Replace the batteries within three years since the operation start whether the power supply of the servo amplifier is on/off. If
the battery is used out of specification, [AL. 25 Absolute position erased] may occur.

2. The data-holding time using 5 batteries of MR-BAT6V1 on condition that the power supply of the servo amplifier is off Replace
the batteries within three years since the operation start whether the power supply of the servo amplifier is on/off. If the battery
is used out of specification, [AL. 25 Absolute position erased] may occur.

3. Quality of the batteries degrades by the storage condition. The battery life is 5 years from the production date regardless of the
connection status.

4. The characteristic of smoothing capacitor is deteriorated due to ripple currents, etc. The life of the capacitor greatly depends
on ambient temperature and operating conditions. The capacitor will reach the end of its life in 10 years of continuous
operation in normal air-conditioned environment (40 °C surrounding air temperature or less).
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App. 4.7 Transportation and storage

@ Transport the products correctly according to their mass.

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

@®Do not hold the front cover to transport the servo amplifier. Otherwise, it may
drop.

ACAUTlON @ |nstall the servo amplifier and servo motor in a load-bearing place in accordance

with the Instruction Manual.

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

@For detailed information on the option battery’s transportation and handing, refer
to app. 2.

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

ltem Environment

Operation [°C] 0 to 55 Class 3K3 (IEC/EN 60721-3-3)
Ambient | ¢ sportation (Note)  [°C] -20 to 65 Class 2K4 (IEC/EN 60721-3-2)
temperature

Storage (Note) [°C] -20 to 65 Class 1K4 (IEC/EN 60721-3-1)
Amb.ie.nt Operation, transportation, 5% to 90 %RH
humidity storage

10 Hz to 57 Hz with constant deviation of 0.075 mm

Test values 57 Hz to 150 Hz with constant acceleration of 9.8 m/s2 (1 g) to IEC/EN 61800-5-1 (Test
Vibration Fc of IEC 60068-2-6)
load Operation 5.9 m/s®(0.6 g)

Transportation (Note) Class 2M3 (IEC/EN 60721-3-2)

Storage Class 1M2 (IEC/EN 60721-3-2)
Pollution degree 2
IP rating Except terminal block IP20 (IEC/EN 60529) and fan finger guard

Open type (UL 50)

Altitude Operation, storage 1000 m or less above sea level

Transportation 10000 m or less above sea level

Note. In regular transport packaging
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App. 4.8 Technical data

App. 4.8.1 MR-J4 servo amplifier

MR-J4-10_/MR-J4-20_/MR-J4-40_/
MR-J4-60_/MR-J4-70_/MR-J4W2-22B/

MR-J4-100_/MR-J4-200_/MR-J4-350_/
MR-J4-500_/MR-J4-700_/

Item

MR-J4W2-44B/MR-J4W2-77B/
MR-J4W3-222B/MR-J4W3-444B

MR-J4W2-1010B/MR-J4-11K_/
MR-J4-15K_/MR-J4-22K_

Main circuit (line voltage)

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

50 Hz/60 Hz 3-phase 200 V AC to 240 V AC, 50 Hz/60 Hz

Control circuit (line

Power voltage)

1-phase 200 V AC to 240 V AC, 50 Hz/60 Hz

Interface (SELV)

24 V DC, (required current capacity: MR-J4-_A, 500 mA; MR-J4-_B,
300 mA; MR-J4W2-_B, 350 mA; MR-J4W3-_B, 450 mA)

Control method

Sine-wave PWM control, current control method

Safety function (STO)
IEC/EN 61800-5-2

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

Mean time to dangerous failure

MTTFd = 100 [years]

Effectiveness of fault monitoring of
a system or subsystem

DC = 90 [%]

Average probability of dangerous
failures per hour

PFH = 1.68 x 107" [1/h]

Mission time

TM = 20 [years]

Response performance

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

Pollution degree

2 (IEC/EN 60664-1)

Overvoltage category

Il (IEC/EN 60664-1)

Protection class

| (IEC/EN 61800-5-1)

Short-circuit current rating (SCCR)

100 KA

App. 4.8.2 Servo amplifier dimensions

Servo amplifier Variable dimension table [mm] Mass [kg]
W H D
MR-J4-10_/MR-J4-20_ 40 168 135 0.8
H MR-J4-40_/MR-J4-60_ 40 168 170 1.0
MR-J4-70_/MR-J4-100_ 60 168 185 1.4
MR-J4-200_ 90 168 195 2.1
W D MR-J4-350_ 90 168 195 2.3
‘4—4 L—J MR-J4-500_ 105 250 200 4.0
MR-J4-700_ 172 300 200 6.2
MR-J4-11K_/MR-J4-15K_ 220 400 260 134
MR-J4-22K _ 260 400 260 18.2
MR-J4W2-22B/MR-J4W2-44B 60 168 195 1.4
MR-J4W2-77B/MR-J4W2-1010B 85 168 195 2.3
MR-J4W3-222B/MR-J4W3-444B 85 168 195 23
App. 4.8.3 Mounting hole
a1 Servo amplifier Variable dimensions [mm] S;:irzzw
ﬁk
LI g7 a al c d d1 e
© | MRd0 MR 00" 6 | 156205 | 6 s
b MR-J4-70_/MR-J4-100_ 12 12 156 £ 0.5 6 42+0.3 M5
MR-J4-200_/MR-J4-350_ 6 45 156 £ 0.5 6 78+0.3 M5
T Q MR-J4-500_ 6 6 235+05 | 7.5 93+0.3 93+0.3 M5
Ja, d MR-J4-700_ 6 6 285+05 | 7.5 160+ 0.5 | 160+ 0.5 M5
i MR-J4-11K_/MR-J4-15K_ 12 12 380 £ 0.5 10 196 +0.5 | 196 £ 0.5 M5
MR-J4-22K_ 12 12 376 £ 0.5 12 236+0.5 | 236+0.5 M10
MR-J4W2-22B/MR-J4W2-44B 6 6 156 £ 0.5 6 M5
MR-J4W2-77B/MR-J4W2-1010B 6 6 156 £ 0.5 6 73+0.3 M5
MR-J4W3-222B/MR-J4W3-444B 6 6 156 + 0.5 6 73+0.3 M5
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App. 4.9 Check list for user documentation

z MITSUBISHI
ELECTRIC
MR-J4 installation checklist for manufacturer/installer
The following items must be satisfied by the initial test operation at least. The manufacturer/installer must

be responsible for checking the standards in the items.
Maintain and keep this checklist with related documents of machines to use this for periodic inspection.

1. Is it based on directive/standard applied to the machine? Yes[ ],No[ ]
2. |s directive/standard contained in Declaration of Conformity (DoC)? Yes[ ], No[ ]
3. Does the protection instrument conform to the category required? Yes[ ],No[ ]
4. Are electric shock protective measures (protection class) effective? Yes[ ],No[ ]
5. Is the STO function checked (test of all the shut-off wiring)? Yes|[ ],No[ ]

Checking the items will not be instead of the first test operation or periodic inspection by professional
engineers.
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App. 5 MR-J3-D05 Safety logic unit

App. 5.1 Contents of the package

Open packing, and confirm the content of packing.

Contents Quantity
MR-J3-D05 Safety logic unit 1
Connector for CN9 1-1871940-4 (TE Connectivity) 1
Connector for CN10 1-1871940-8 (TE Connectivity) 1
MR-J3-D05 Safety Logic Unit Installation Guide 1

App. 5.2 Terms related to safety

App. 5.2.1 Stop function for IEC/EN 61800-5-2

(1)

(2)

STO function (Refer to IEC/EN 61800-5-2: 2007 4.2.2.2 STO.)

This function is integrated into the MR-J4 series servo amplifiers.

The STO function shuts down energy to servo motors, thus removing torque. This function electronically
cuts off power supply in servo amplifiers for MR-J4 series servo amplifiers.

The purpose of this safety function is as follows.

1) Uncontrolled stop according to stop category 0 of IEC/EN 60204-1

2) Preventing unexpected start-up
SS1 function (Refer to IEC/EN 61800-5-2: 2007 4.2.2.3C Safe stop 1 temporal delay.)
SS1 is a function which initiates the STO function when the previously set delay time has passed after
the servo motor starts decelerating. The delay time can be set with MR-J3-D05.

The purpose of this safety function is as follows. This function is available by using an MR-J4 series
servo amplifier with MR-J3-D05.

- Controlled stop according to stop category 1 of IEC/EN 60204-1

App. 5.2.2 Emergency operation for IEC/EN 60204-1

(1)

Emergency stop (Refer to IEC/EN 60204-1: 2005 9.2.5.4.2 Emergency Stop.)

Emergency stop must override all other functions and actuation in all operation modes. Power to the
machine driving part which may cause a hazardous state must be either removed immediately (stop
category 0) or must be controlled to stop such hazardous state as soon as possible (stop category 1).
Restart must not be allowed even after the cause of the emergency state has been removed.

Emergency switching off (Refer to IEC/EN 60204-1: 2005 9.2.5.4.3 Emergency Switching OFF.)

Removal of input power to driving device to remove electrical risk and to meet above mentioned safety
standards.
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App. 5.3 Cautions

The following basic safety notes must be read carefully and fully in order to prevent injury to persons or
damage to property.

Only qualified personnel are authorized to install, start-up, repair or service the machines in which these
components are installed.

They must be familiar with all applicable local safety regulations and laws in which machines with these
components are installed, particularly the standards and guidelines mentioned in this Instruction Manual and
the requirements mentioned in ISO/EN ISO 13849-1, IEC/EN 61508, IEC/EN 61800-5-2, and IEC/EN 60204-
1.

The staff responsible for this work must be given express permission from the company to perform start-up,
programming, configuration, and maintenance of the machine in accordance with the safety standards.

@Improper installation of the safety related components or systems may cause

AWARN ING improper operation in which safety is not assured, and may result in severe
injuries or even death.

Protective Measures
- As described in IEC/EN 61800-5-2, the Safe Torque Off (STO) function only prevents the servo amplifier
from supplying energy to the servo motor. Therefore, if an external force acts upon the drive axis,
additional safety measures, such as brakes or counter-weights must be used.

App. 5.4 Residual risk

Machine manufacturers are responsible for all risk evaluations and all associated residual risks. Below are
residual risks associated with the STO/EMG function. Mitsubishi is not liable for any damages or injuries
caused by the residual risks.

(1) The SS1 function only guarantees the delay time before STO/EMG is engaged. Proper setting of this
delay time is the full responsibility of the company and/or individuals responsible for installation and
commissioning of the safety related system. The system, as a whole, must pass safety standards
certification.

(2) When the SS1 delay time is shorter than the required servo motor deceleration time, if the forced stop
function is malfunctioning, or if STO/EMG is engaged while the servo motor is still rotating; the servo
motor will stop with the dynamic brake or freewheeling.

(3) For proper installation, wiring, and adjustment, thoroughly read the manual of each individual safety
related component.

(4) Be sure that all safety related switches, relays, sensors, etc., meet the required safety standards.
The Mitsubishi Electric safety related components mentioned in this manual are certified by Certification
Body as meeting the requirements of ISO/EN I1SO 13849-1 Category 3, PL d and IEC/EN 61508 SIL 2.
(5) Safety is not assured until safety-related components of the system are completely installed or adjusted.
(6) When replacing a servo amplifier etc. or MR-J3-D05, confirm that the new equipment is exactly the

same as those being replaced. Once installed, be sure to verify the performance of the safety functions
before commissioning the system.
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(7) Perform all risk assessments and safety level certification to the machine or the system as a whole.
It is recommended that a Certification Body final safety certification of the system be used.

(8) To prevent accumulation of multiple malfunctions, perform a malfunction check at regular intervals as
deemed necessary by the applicable safety standard. Regardless of the system safety level, malfunction
checks should be performed at least once per year.

(9) If the upper and lower power module in the servo amplifier are shorted and damaged simultaneously, the
servo motor may make a half revolution at a maximum.

App. 5.5 Block diagram and timing chart

(1) Function block diagram

—@7 —sresa+Hsresa-H ToF1a H Tor2a H ToFa Hstota+HsTo2a+——fspo1a+Hspoza+|+
| |

/T M\

f A-axis circuit

Safety logic

bCDC TIMERT | [----- 7{

power . L
,,,,,,,,,,,,,,,,,, B-axis circuit

~~~~~ LB | B

— ov H®|@®HY soita- H spiza- H spi1s- H spizs- ——— sto1a-Hsto2a-—spo1a- Hspoza-H

SW1 Sw2

(2) Operation sequence

Power suppl
PRl 15 ms or longer

| A-axis shutdown 1 and 2 Energizing (close f
S gizing ( ) K ’7

| B-axis shutdown 1 and 2 Shut-off (open) 50 ms or longer

' 10 ms or shorter / Shut off delay (SW1 and SW2) (Note)

””””” ? |

e

I

B I
A-axis EMG start/reset Release (close) |

I

SRES

| B-axis EMG start/reset Normal (open)

| A-axis STO state 1 and 2 Normal (close)

| B-axis STO state 1 and 2 Shut-off (open)

STO

F_Aﬁ

STO status . Control enabled o STO status
Control enabled

Note. Refer to App. 5.10.

App. 5.6 Maintenance and disposal

MR-J3-DO05 is equipped with LED displays to check errors for maintenance.
Please dispose this unit according to your local laws and regulations.

App. 5.7 Functions and configuration

App. 5.7.1 Summary

MR-J3-D05 has two systems in which the each system has SS1 function (delay time) and output of STO
function.
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App. 5.7.2 Specifications

power supply

voltage fluctuation

Safety logic unit model MR-J3-D05
Voltage 24V DC
Control circuit | Permissible

24V DC = 10%

Power supply

capacity (Al

0.5 (Note 1, 2)

Compatible system

2 systems (A-axis, B-axis independent)

Shut-off input

4 points (2 point x 2 systems)  SDI_: (source/sink compatible) (Note 3)

Shut-off release input

2 points (1 point x 2 systems) SRES_: (source/sink compatible) (Note 3)

Feedback input

2 points (1 point x 2 systems) TOF_: (source compatible) (Note 3)

Input type

Photocoupler insulation, 24 VV DC (external supply), internal limited resistance 5.4 kQ

Shut-off output

STO_: (source compatible) (Note 3)

8 points (4 point x 2 systems) ) .
SDO_: (source/sink compatible) (Note 3)

Photocoupler insulation, open-collector type

Output t

uiputtype Permissible current: 40 mA/1 output, Inrush current: 100 mA/1 output
Delav fi A-axis: Selectfrom0s,1.4s,2.8s,56s,9.8s,0r30.8s.

© ?y ime B-axis: Select from0s, 1.4s,2.8s,9.8s, or 30.8 s.
setting

Accuracy: +2%

Safety function

STO, SS1 (IEC/EN 61800-5-2)
EMG STOP, EMG OFF IEC/EN 60204-1)

Safety
performance

Standards certified
by CB

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

Response
performance
(when delay time
is set to 0s)
(Note 4)

10 ms or less (STO input off — shut-off output off)

Mean time to
dangerous failure
(MTTFd)

516 years

Diagnosis
converge (DC avg)

93.1%

Average
probability of
dangerous failures

4.75 x 10°[1/h]

per hour (PFH)
LVD: EN 61800-5-1
CE marking EMC: EN 61800-3
MD: EN ISO 13849-1, EN 61800-5-2, EN 62061
Compliance to . .
standards Natural-cooling, open (IP rating: IP 00)
Structure Ambient 0 °C to 55 °C (non-freezing), storage: -20 °C to 65 °C (non-freezing)
temperature
Ambient humidity 90 %RH or less (non-condensing), storage: 90 %RH or less (non-condensing)
Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, and dirt
Environment Altitude Max. 1000 m above sea level
Vibration 5.9 m/s? at 10 Hz to 55 Hz (directions of X, Y, and Z axes)
resistance
Mass [kg] 0.2 (including CN9 and CN10 connectors)

Note 1. Inrush current of approximately 1.5 A flows instantaneously when turning the control circuit power supply on. Select an

appropriate capacity of power supply considering the inrush current.

2. Power-on duration of the safety logic unit is 100,000 times.

3. _:in signal name indicates a number or axis name.

4. For the test pulse input, contact your local sales office.
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App. 5.7.3 When using MR-J3-D05 with an MR-J4 series servo amplifier

(1) System configuration diagram
The following shows the connection targets of the STO switch and STO release switch.

POINT
@®MR-D0O5UDL_M (STO cable) for MR-J3 series cannot be used.

MR-J3-D05
MR-J4-_A(-RJ)
SPSWQI" Magnetic CNA
Pply  contactor E‘ EM2 (Forced stop 2)
- ; - L1
2
MccB CN8

7
STO switch |—

[
I

STO release switch CN10
— % FG

Servo motor

STO cable
MR-D05UDL3M-B

{7

1
|
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(2) Connection example

S1
Tl

STOA

RESBY 3

S4

U % W\

U W WV

S3

STOB

EM2
(B-axis)

v

W\

U\

] ]

p————

U\

] ]

U

24V DC
S2
MR-J3-D05 RESA
(Note)  (Note)
SW1  Sw2
CN9
1A| SDIMA+
“f |
1B| SDIA-
4A | SDO1A+
x‘
CNB8A 4B | SDO1A-
] CN10
3A| SDI2A+
S8
38| SDI2A-
1A | SRESA+
|
1B| SRESA-
6A | SDO2A+
x‘ZiS
68| SDO2A-
8A| TOFA
KKSE%
CN9
2A| SDI1B+
ST
2B| SDI1B-
CNS8B 3A| SDO1B+
]
] 38| SDO1B-
CN10
4A| SDI2B+
g |
4B| SDI2B-
2A | SRESB+
g |
2B | SRESB-
5A | SDO2B+
x‘
58 | SDO2B-
88| TOFB
,\Ki%
T l7a| +24v
1B oV
oV

MR-J4-_A(-RJ) MC
CN8 I
%ontrol circuitj\ ‘
STO1 |4 ‘
| o #Z
STO2 |5 ‘
| Ay
STOCOM| 3 \
i I
TOFB1 |6
Torsz 7| | [ \ @
1
K‘(‘
TOFCOM| 8 ! I jg[; \
- _
 —
CN1 ‘—+—‘
EM2 (A-axis) 7 N
M
Servo motor
MR-J4-_A(-RJ) MC \’ ’\\’ ’\
CN8 I
%ontrol circuitjw ‘ ‘
STO1 |4 ‘
| o B jz
STO2 |5 ‘
| A
STOCOM| 3 \
i . —1
TOFB1 |6
1 %[j;‘“
Tore2 |7|] [ \ %}
[l I !
'
TOFCOM | 8 } zi&[; \
- - _ _
 —
CN1 T
EM2 (B-axis) VX
M

Note. Set the delay time of STO output with SW1 and SW2. These switches are located where dented from the front panel.
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App. 5.8 Signal

App. 5.8.1 Connector/pin assignment

(1) CN8A
. . . - I/0
Device Symbol Pin No. Function/application L
division
A-axis STO1 STO1A- 1 Outputs STO1 to A-axis driving device. (0]

STO1A+ 4 Outputs the same signal as A-axis STO2.
STO state (base shutdown): Between STO1A+ and STO1A- is opened.
STO release state (in driving): Between STO1A+ and STO1A- is closed.
A-axis STO2 STO2A- 5 Outputs STO2 to A-axis driving device. O
STO2A+ 6 Outputs the same signal as A-axis STO1.
STO state (base shutdown): Between STO2A+ and STO2A- is opened.
STO release state (in driving): Between STO2A+ and STO2A- is closed.
A-axis STO TOF2A 7 Inputs STO state of A-axis driving device.

state TOF1A 8 STO state (base shutdown): Open between TOF2A and TOF1A.
STO release state (in driving): Close between TOF2A and TOF1A.

(2) CN8B
. . ) . I/0
Device Symbol Pin No. Function/application L
division
B-axis STO1 STO1B- 1 Outputs STO1 to B-axis driving device. O

STO1B+ 4 Outputs the same signal as B-axis STO2.
STO state (base shutdown): Between STO1B+ and STO1B- is opened.
STO release state (in driving): Between STO1B+ and STO1B- is closed.
B-axis STO2 STO2B- 5 Outputs STO2 to B-axis driving device. O
STO2B+ 6 Outputs the same signal as B-axis STO1.
STO state (base shutdown): Between STO2B+ and STO2B- is opened.
STO release state (in driving): Between STO2B+ and STO2B- is closed.
B-axis STO TOF2B 7 Inputs STO state of B-axis driving device.

state TOF1B 8 STO state (base shutdown): Open between TOF2B and TOF1B.
STO release state (in driving): Close between TOF2B and TOF1B.

(3) CN9
. . . L 110
Device Symbol | Pin No. Function/application L
division
A-axis SDIM1A+ 1A Connect this device to a safety switch for A-axis driving device. DI-1
shutdown 1 SDIMA- 1B | Input the same signal as A-axis shutdown 2.
STO state (base shutdown): Open between SDI1A+ and SDI1A-.
STO release state (in driving): Close between SDI1A+ and SDI1A-.
B-axis SDIM1B+ 2A Connect this device to a safety switch for B-axis driving device. DI-1
shutdown 1 SDI1B- 2B | Input the same signal as B-axis shutdown 2.

STO state (base shutdown): Open between SDI1B+ and SDI1B-.
STO release state (in driving): Close between SDI1B+ and SDI1B-.
A-axis SDO1 SDO1A+ 4A Outputs STO1 to A-axis driving device. DO-1
SDO1A- 4B Outputs the same signal as A-axis SDO2.

STO state (base shutdown): Between SDO1A+ and SDO1A- is opened.
STO release state (in driving): Between SDO1A+ and SDO1A- is closed.
B-axis SDO1 SDO1B+ 3A Outputs STO1 to B-axis driving device. DO-1
SDO1B- 3B Outputs the same signal as B-axis SDO2.

STO state (base shutdown): Between SDO1B+ and SDO1B- is opened.
STO release state (in driving): Between SDO1B+ and SDO1B- is closed.
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(4) CN10
. . . - 110
Device Symbol Pin No. Function/application L
division
A-axis SDI2A+ 3A Connect this device to a safety switch for A-axis driving device. DI-1
shutdown 2 SDI2A- 3B [ Input the same signal as A-axis shutdown 1.
STO state (base shutdown): Open between SDI2A+ and SDI2A-.
STO release state (in driving): Close between SDI2A+ and SDI2A-.
B-axis SDI2B+ 4A Connect this device to a safety switch for B-axis driving device. DI-1
shutdown 2 SDI2B- 4B | Input the same signal as B-axis shutdown 1.
STO state (base shutdown): Open between SDI2B+ and SDI2B-.
STO release state (in driving): Close between SDI2B+ and SDI2B-.
A-axis EMG SRESA+ 1A Signal for releasing STO state (base shutdown) on A-axis driving device. DI-1
start/reset SRESA- 1B Releases STO state (base shutdown) on A-axis driving device by switching between
SRESA+ and SRESA- from on (connected) to off (opened).
B-axis EMG SRESB+ 2A Signal for releasing STO state (base shutdown) on B-axis driving device. DI-1
start/reset SRESB- 2B Releases STO state (base shutdown) on B-axis driving device by switching between
SRESB+ and SRESB- from on (connected) to off (opened).
A-axis SDO2 SDO2A+ 6A Outputs STO2 to A-axis driving device. DO-1
SDO2A- 6B Outputs the same signal as A-axis STO1.
STO state (base shutdown): Between SDO2A+ and SDO2A- is opened.
STO release state (in driving): Between SDO2A+ and SDO2A- is closed.
B-axis SDO2 | SDO2B+ 5A Outputs STO2 to B-axis driving device. DO-1
SDO2B- 5B Outputs the same signal as B-axis SDO1.
STO state (base shutdown): Between SDO2B+ and SDO2B- is opened.
STO release state (in driving): Between SDO2B+ and SDO2B- is closed.
Control circuit +24V 7A Connect + side of 24 V DC.
power supply
Control circuit ov 7B Connect - side of 24 V DC.
power GND
A-axis STO TOFA 8A TOFA is internally connected with TOF2A.
state
B-axis STO TOFB 8B TOFB is internally connected with TOF2B.
state

App. 5.8.2 Interfaces

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

(1) Sink I/O interface (CN9, CN10 connector)
(a) Digital input interface DI-1

This is an input circuit whose photocoupler cathode side is input terminal. Transmit signals from sink

(open-collector) type transistor output, relay switch, etc.

i MR-J3-D05
For transistor
Approximatel SRESA-,
5 mA V< etc. —

LT
Approx. 5.4 kQ

k Switch @@’x

TR SRESA+,
| etc.
i
Veess1.0V 24V DC £10%
Iceo = 100 pA 200 mA
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(b) Digital output interface DO-1
This is a circuit of collector output terminal of the output transistor. When the output transistor is
turned on, collector terminal current will be applied for the output. A lamp, relay or photocoupler can
be driven. Install a diode (D) for an inductive load, or install an inrush current suppressing resistor
(R) for a lamp load. (Rated current: 40 mA or less, maximum current: 50 mA or less, inrush current:
100 mA or less) A maximum of 2.6 V voltage drop occurs in the MR-J3-D05.

MR-J3-D05

If polarity of diode is
reversed, MR-J3-D05
will malfunction.

SDO2B+,
3 e -« Load

Vi
Oy *
Vi

M
NSDO2B-, I_,B /_

3 etc. !
i

(Note) 24 V DC + 10%
200 mA

I

I
=T

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.

(2) Source I/O interfaces (CN9, CN10 connector)
(a) Digital input interface DI-1
This is an input circuit whose photocoupler anode side is input terminal. Transmit signals from
source (open-collector) type transistor output, relay switch, etc.

MR-J3-D05
SRESA-,
> etc. —
LT
Approx. 5.4kQ |
Switch @@”
SRESA+, N
I etc.
«—— !
Approximately 5mA 24 \/ DC + 10%
Vees 1.0V 200 mA
Iceo = 100 pA

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

MR-J3-D05.
MR-J3-D05
If polarity of diode is
reversed, MR-J3-D05
x ZSeStIg_OZB+’ . Load will malfunction.

I
NSDO2B-, I_IQ/_.

etc. |
1

1
(Note) 24 V DC + 10%
200 mA

S
Lzl
S

N

Note. If the voltage drop (maximum of 2.6 V) interferes with the relay operation, apply high
voltage (maximum of 26.4 V) from external source.
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App. 5.8.3 Wiring CN9 and CN10 connectors

Handle with the tool with care when connecting wires.

(1) Wire strip
(a) Use wires with size of AWG 24 to 20 (0.22 mm? to 0.5 mm?) (recommended electric wire: UL1007)
and strip the wires to make the stripped length 7.0 mm + 0.3 mm. Confirm the stripped length with
gauge, etc. before using the wires.

(b) If the stripped wires are bent, feazed or too thick due to twisting too much, fix the wires by twisting
lightly, etc. Then, confirm the stripped length before using the wires. Do not use excessively
deformed wires.

(c) Smooth out the wire surface and stripped insulator surface.
(2) Connecting wires

Before connecting wires, be sure to pull out the receptacle assembly from the header connector. If wires
are connected with inserted connector, the connector and the printed board may malfunction.

(a) Using extraction tool (1891348-1 or 2040798-1)
1) Dimensions and mass

[Unit: mm]

b

100 1\

[ s h 1‘%

Mass : Approx. 20 g
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2) Connecting wires
a) Confirm the model number of the housing, contact and tool to be used.

b) Insert the tool diagonally into the receptacle assembly.

c) Insert the tool until it hits the surface of the receptacle assembly. At this
stage, the tool is vertical to the receptacle assembly.

d) Insert wires in the wiring hole till the end. The wires should be slightly
twisted in advance to prevent it from being feazed.

It is easy to insert the wire if the wire is inserted diagonally while twisting
the tool.

e) Remove the tool.
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(b) Using a screwdriver
To avoid damaging housings and springs when wiring with screwdriver, do not put excessive force.

Be cautious when connecting.

1) Adjusting screw driver

Diameter: 2.3 mm = 0.05 mm Diameter: 2.5 mm £ 0.05 mm

Length: 120 mm or less Length: 120 mm or less

Width: 2.3 mm Width: 2.5 mm

Thickness: 0.25 mm Thickness: 0.3 mm

Angle in tip of the blade: 18 + 1 degrees Angle in tip of the blade: 12 + 1 degrees

®2.5 mm = 0.05 mm 12° 4+ 1°
®2.3 mm + 0.05 mm 18° + 1°
2.3 mm 0.3 mm
2.5mm
Screwdriver diameter: ¢ 2.3 mm Screwdriver diameter: @ 2.5 mm

2) Connecting wires
a) Insert a screwdriver in the front slot a little diagonally, and depress the spring. While
depressing the spring, insert the wires until they hit the end. Note that the housing and spring
may be damaged if the screwdriver is inserted strongly. Never insert the screwdriver in the

wire hole. Otherwise, the connector will be damaged.
b) Pull the screwdriver out while pressing the wires. Connecting wires is completed.
c) Pull the wire lightly to confirm that the wire is surely connected.

d) To remove the wires, depress the spring by the screwdriver in the same way as connecting
wires, and then pull the wires out.

Tool insertion slot

\

Screw driver
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(3) Connector insertion
Insert the connector all the way straight until you hear or feel clicking. When removing the connector,
depress the lock part completely before pulling out. If the connector is pulled out without depressing the
lock part completely, the housing, contact and/or wires may be damaged.

(4) Compatible wire
Compatible wire size is listed below.

Wire size
mm’ AWG
0.22 24
0.34 22
0.50 20

(5) Others
(a) Fix a wire tie at least distance of "A" x 1.5 away from the end of the connector.

—*I— A x 1.5 or more

T
. A
S

EEETET=E]
WEE

(b) Be sure that wires are not pulled excessively when the connector is inserted.

App. 5.8.4 Wiring FG

Wire range
Single wire: ¢ 0.4 mm to 1.2 mm (AWG 26 to AWG 16)
Stranded wire: 0.2 mm? to 1.25 mm? (AWG 24 to AWG 16),

\_Bottom face wire ¢ 0.18 mm or more
t

Lead wire
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App. 5.9 LED display

I/O status, malfunction and power on/off are displayed with LED for each A-axis and B-axis.

— - LED
MR"JS_DT B LED Description Column A|Column B
SRES (O O Monitor LED for start/reset
gg{; S S SRES | Off: The start/reset is off. (The switch contact is opened.)
TOF o g On: The start/reset is on. (The switch contact is closed.)
15 5 Monitor LED for shut-off 1
SW a a SDI1 Off: The shut-off 1 is off. (The switch contact is closed.)
FAULT \0 O On: The shut-off 1 is on. (The switch contact is opened.)
(| Monitor LED for shut-off 2
T POWER SDI2 | Off: The shut-off 2 !s off. (The sw!tch contact !s closed.)
- On: The shut-off 2 is on. (The switch contact is opened.)

Monitor LED for STO state

TOF Off: Not in STO state

On: In STO state

Monitor LED for SDO1

SDO1 | Off: Notin STO state

On: In STO state

Monitor LED for SDO2

SDO2 | Off: Notin STO state

On: In STO state

Monitor LED for confirming shutdown delay setting
SW Off: The settings of SW1 and SW2 do not match.
On: The settings of SW1 and SW2 match.
FAULT LED

FAULT | Off: Normal operation (STO monitoring state)
On: Fault has occurred.

A-axis B-axis

Power supply
POWER | Off: Power is not supplied to MR-J3-D05.
On: Power is being supplied to MR-J3-D05.

App. 5.10 Rotary switch setting

Rotary switch is used to shut off the power after control stop by SS1 function.

Set the delay time for STO output after STO shut off switch is pressed. Set same setting for SW1 and SW2,
and set the rotary switch setting according to the delay time in the table below.

Setting cannot be changed while power is on. Notify users that setting cannot be changed by putting a seal
or by another method so that end users will not change the setting after the shipment.

0 to F in the following table is the set value of the rotary switches (SW1 and SW2).

Rotary switch setting and delay time at A/B-axis [s]

B-axis
Os 14s 28s 56s 9.8s 30.8s

Os 0 1 2 - 3 4

14s - 5 - 6 7

A-axis 28s 8 - 9 A
56s - B C

98s D E

30.8s F
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App. 5.11 Troubleshooting

When power is not supplied or FAULT LED turns on, refer the following table and take the appropriate

action.

Event

Description

Cause

Action

Power is not supplied.

Power LED does not turn on
although power is supplied.

. 24 'V DC power supply is

malfunctioning.

Replace the 24 VV DC power supply.

. Wires between MR-J3-D05 and 24

V DC power supply are
disconnected or are in contact with
other wires.

Check the wiring.

. MR-J3-D05 is malfunctioning.

Replace the MR-J3-D05.

FAULT LED is on.

FAULT LED of A-axis or B-
axis is on, and will not turn
off.

. The delay time settings are not

matched.

Check the settings of the rotary
switch.

. Switch input error

Check the wiring or sequence of the
input signals.

. TOF signal error

Check the connection with the servo
amplifier.

. MR-J3-D05 is malfunctioning.

Replace the MR-J3-D05.
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App. 5.12 Dimensions

Rating plate

¢5 mounting hole

225
19.5
9.75
Yol
CN8A
CNSB\\\
#|[Ep
CNQ\é
N\ n AN
© T Q2
oN10|
\ =t
——
0 ‘PEL*

Pin assignment

CNB8A CN8B
[ 7 [ 8 ] [ 7 8 |
[TOF2A | [TOF1A | [TOF2B | [ TOF1B |
[ 5 ][ _#® [ 5 J[_6
[STO2A-| [STO2A+] [STO2B-| [STO2B+|
[ 3 ][4 ] [ 3 1[4 1]
| | [STO1A+] | | [STO1B+]
1 ]2 ] [ 1 ]2 ]
[STOTA-] | | [STO1B-] | |
CN9 CN10
[ 1A ][ 1B ] [ 1A ][ 1B ]
[SDITA+ ] [ SDITA- | |SRESA+| [SRESA-|
[ 2A [ 2B ] 2A 2B
[SDI1B+] [ SDI1B- | SRESB+| [SRESB-
[ 3A ][ 3B | [ 3A |[_3B |
[SDO1B+| [SDO1B-] [SDI2A+ ]| [ SDI2A- |
[ aA ][ 4B ] [ aA ][ 4B ]
[SDO1A+| [SDOTA-| [SDI2B+ ]| [ SDI2B- |
[ 5A ][ 5B |
|[SDO2B+| [SDO2B-|
[ 6A ][ 6B |
[SDO2A+| [SDO2A-|
[ 72 [ 78|
[+24aVv [ 0V |
[ 8A ][ _8B |
[ TOFA |[ TOFB |

Approx. 80

86

[Unit: mm]

Approx. 22.5
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Approx. 5

2-M4 screw

Approx. 192
182

Approx. 5

Mounting hole process drawing

Mounting screw
Screw size: M4

Tightening torque: 1.2 Nem

Mass: 0.2 [kg]
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App. 5.13 Installation

Follow the instructions in this section and install MR-J3-DO05 in the specified direction. Leave clearances

between MR-J3-D0S5 and other equipment including the cabinet.

Cabinet

4 7

Cabinet

40 mm or

longer
% 10 mm or
x| longer

30 mm or
longer

10 mm or
longer ™
[

40 mm or
longer

MR-J3-D05
A
N

MR-J3-D05

100 mm or longer

10 mm or
longer

Other device

40 mm or
longer

7

App. 5.14 Combinations of cable/connector

30 mm or
longer

Cabinet

7

80 mm or longer
for wiring

MR-J3-D05

Top
A

POINT

O®MR-DO5UDL_M (STO cable) for MR-J3 series cannot be used.

MR-J3-D05 MR-J4-_A(-RJ)
2) CN8
1) —— (T[T« |
oo
‘ | MR-J4-_A(-RJ
CN9 Dﬂ : _A(-RJ)
SRR
|
ool [T
|
MR-J3-D05 2) CN8
attachment —» —— {0 < |
connector
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No. Name Model Description
1) | Connector MR-J3-D05
attachment [:I:I
connector
Connector for CN9: 1-1871940-4 Connector for CN10: 1-1871940-8
(TE Connectivity) (TE Connectivity)
2) | STO cable MR-DO5UDL3M-B | Connector set: 2069250-1
Cable length: 3 m [ (TE Connectivity)
L T —

COMPLIANCE WITH THE MACHINERY DIRECTIVES

The MR-J3-D05 complies with the safety components laid down in the directive 2006/42/EC (Machinery).
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App. 6 EC declaration of conformity

The MR-J4 series servo amplifiers and MR-J3-D05 safety logic unit complies with the safety component laid
down in the Machinery directive.

A TUVRheinland®

ZERTIFIKAT EC Type-Examination Certificate
CERTIFICATE Reg.-No.: 01/205/5196/12

Product tested AC Servo Drive with integrated  Certificate Mitsubishi Electric
safety function "Safe Torque holder Corporation Nagoya Works
Off (STO" 1-14 Yada-Minami 5-chome
Higashi-ku
Nagoya 461-8670
Japan
Type designation MR-J4-*A* Manufacturer see certificate holder
MR-J4-*B*
MR-J4W2-*B*
MR-J4W3-*B*
Codes and standards EN 61800-5-2:2007 EN 62061:2005 + AC:2010
forming the basis of EN 61800-5-1:2007 (in extracts) EN 60204-1:2006 + A1:2009 +
testing EN 61800-3:2004 AC:2010 (in extracts)

EN ISO 13849-1:2008 + AC:2009 IEC 61508 Parts 1-7:2010

Intended application The safety function "Safe Torque Off* complies with the requirements of the
relevant standards (PL d acc. to EN ISO 13849-1, SIL CL 2 acc. to EN
61800-5-2/ EN 62061/ IEC 61508) and can be used in applications up to PL
d acc. to EN ISO 13849-1 and SIL 2 acc. to EN 62061/ IEC 61508.

Specific requirements The instructions of the associated Installation and Operating Manual shail be
considered.

It is confirmed, that the product under test complies with the requirements for machines defined in
Annex | of the EC Directive 2006/42/EC.

This certificate is valid until 2017-02-28.

Functional Safety| The test report-no.; 968/M 342.00/12 dated 2012-02-28 is an integral part of this
Type Approved certificate.

The holder of a valid licence certificate for the product tested is authorized to
affix the % : own opposite to products, which are identical with the
TUVRhelnIand produg]

£

Berlin, 2012-02-28

Certification Body for Machinery, NB 0035 Dipl.-ing. Eberhard Frejno

App. - 35



APPENDIX

A TUVRheinland®

ZERTIFIKAT

CERTIFICATE

Nr./No. 968/EL 612.00/09

Priiffgegenstand  Safety Logic Module for usage in Inhaber Mitsuhishi Electric Corporation
Product tested combination with MR-J3-0S Servo ~ Holder Nagoya Works
Drives 1-14 Yada-Minami 5-chome,
Higashi-ku
Nagoya 461-8670
Japan
Typbezeichnung  MR-J3-D05 Verwendungs-  Drive Applications
Type designation zweck STO/SS1 acc. to EN 61800-5-2
Intended Safe Stop / Safe Off
application

Stop Category 0/ Stop Category 1
acc. to EN 60204-1

Prifgrundiagen
Codes and standards forming
the basis of testing

EN 61800-3:2004

EN 60204-1:2006

EN 50178:1997

EN 61508-1 to -7:2000-2002

EN 1SO 13848-1:2008
EN 62061:2005

EN 61800-5-2:2007
EN 61800-5-1:2007

Prifungsergebnis
Test results

The MR-J3-D0S Safety Logic Module in combination with the MR-
J3 series servo drives is suitable for the basic safety functions
“STO” and “SS1” (Type C) according to EN 61800-5-2 as well as
“Safe Stop” (Stop category 0 and Stop category 1) and “Safe Off”
according to EN 60204-1. It can be used within safety related
applications up to Safety Category3/PLd and SIL2/SILCL 2
according fo EN 1SO 13849-1 and EN 62061.

Besondere Bedingungen
Specific requirements

For a safe usage of the product the instructions in the user
documentation must be observed. For “Safe Off" two suitable
additional magnetic contactors must be used additionally.

Der Prifbericht-Nr.: 968/EL 612.00/09 vom 21.04.2009 ist Bestand-
teil dieses Zertifikates.

Dieses Zertifikat ist nur glltig fiir Erzeugnisse, die mit dem Priif-
gegenstand libereinstimmen. Es wird ungultig bei jeglicher Anderung
der Prifgrundlagen fiir den angegebenen Verwendungszweck.

The test report-no.: 968/EL 612.00/09 dated 2009-04-21
integral part of this certificate.

This certificate is valid only for products which are identical with the
product tested. It becomes invalid at any change of the codes and
standards forming the basis of testing for the intended application

is an

TUV Rheinland Industrie Service GmbH

Automation, Software und Informationsiechnalogie
Am Grauen Stein, 51105 Kdin

2009-04-21

Geschafsfeld AS| / ? 4/(

Postiach 91 09 51, 51101 Kdln

Datum/Date

Firmenstempel/Company stamp

Dipl.-Ing. Heinz Gall
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App. 7 Analog monitor

POINT
@A voltage of analog monitor output may be irregular at power-on.

The servo status can be output to two channels in terms of voltage.

(1) Setting
Change the following digits of [Pr. PC14] and [Pr. PC15].
[Pr. PC14]

ojo] | |
T

Analog monitor 1 output selection
(the signal provided to the output across MO1 and LG)

[Pr. PC15]

oo | |
T

Analog monitor 2 output selection
(the signal provided to the output across MO2 and LG)

[Pr. PC39] and [Pr. PC40] can be used to set the offset voltages to the analog output voltages. The
setting range is between -9999 mV and 9999 mV.

Parameter Description Setting range [mV]
PC39 Th!s !s used to set the offset voltage of MO1 (Analog mon!tor 1). -9999 o 9999
PC40 This is used to set the offset voltage of MO2 (Analog monitor 2).
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(2) Set content
The servo amplifier is factory-set to output the servo motor speed to MO1 (Analog monitor 1) and the
torque to MO2 (Analog monitor 2). The setting can be changed as listed below by setting the [Pr. PC14]
and [Pr. PC15] value.
Refer to (3) for the detection point.

Settin . . Settin . .
g Output item Description 9 Output item Description
value value
00 Servo motor speed 01 Torque Power running in
4 CCW direction
Maximum torque
0 Maximum torque
Power ruﬁﬁiﬁé in¥ 8 V]
CW direction
02 Servo motor speed 03 Torque Power runningin  Power running in
8Vl rrun runni
CW direction CCW direction CW d|re<;t|on8 v CCW direction

04 | Current command 05 | Command pulse

frequency

Maximum current command
(Maximum torque command)

Maximum current command
(Maximum torque command)

06 Servo motor-side droop
pulses

(Note 1, 3, 5, 6)

(10 V/100 pulses)

07 Servo motor-side droop
pulses

(Note 1, 3, 5, 6)

(10 V/1000 pulses)

08 Servo motor-side droop
pulses

(Note 1, 3, 5, 6)

(210 V/10000 pulses)

09 Servo motor-side droop
pulses

(Note 1, 3, 5, 6)

(210 V/100000 pulses)

0A Feedback position
(Note 1, 2, 3)
(10 V/1 Mpulse)

0B Feedback position
(Note 1, 2, 3)
(10 V/10 Mpulse)

0C | Feedback position
(Note 1, 2, 3)
(10 V/100 Mpulse)

0D |Bus voltage
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Setting Output item Description Setting Output item Description
value value
OE Speed command 2 10 Load-side droop pulses
(Note 3) (Note 3, 4, 5, 6)
(10 V/100 pulses)
11 Load-side droop pulses 12 Load-side droop pulses
(Note 3, 4, 5, 6) (Note 3, 4, 5, 6)
(10 V/1000 pulses) (10 V/10000 pulses)
13 Load-side droop pulses 14 Load-side droop pulses
(Note 3, 4, 5, 6) (Note 3, 4, 5, 6)
(10 V/100000 pulses) (210 V/1 Mpulses)
15 | Motor-side/load-side 16 Servo motor-side/load-
position deviation side speed deviation
(Note 3, 4, 5, 6) (Note 4)
(210 V/100000 pulses)
17 Encoder inside
temperature (10
V/+128 °C)
Note 1. Encoder pulse unit.

o g~ WN

loop control.

. Available in position control mode
. This cannot be used in the torque control mode.

. This cannot be used in the speed control mode.
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(3) Analog monitor block diagram

M )Servo motor

Encoder inside|
temperature

Speed Speed Current el
command Droop pulses command 2 command Bus voltage
4 h
[ Current
Speed g encoder
Command + ,|Position| COMmand | + Speed + Current
pulse i 4 control _'“: e cgmrm > control "{PWM -
Current feedback
Ed
tiation
Position feedback
Feedback ty Servo motor
position ? T speed Torque

Home position

(CR input position)
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App. 8 Two-wire type encoder cable for HG-MR/HG-KR

Use a two-wire type encoder cable for the fully closed loop control by the MR-J4-_A servo amplifiers.
For MR-EKCBL_M-_ encoder cables for HG-MR and HG-KR, up to 20 m cables are two-wire type.
Therefore, when you need a longer encoder cable of two-wire type than 20 m, fabricate one using MR-
ECNM connector set. Use the internal wiring diagram in the section to fabricate a cable up to 50 m.

App. 8.1 Configuration diagram

Fabricate a two-wire type

- encoder cable.
Servo amplifier

Servo motor
CN2 MOTOR

HG-KR
on2 el Do [ JP—) RS AR

Servo motor

HG-KR
T:::::;-Q—H HG-MR

— For driving

= For load-side encoder

App. 8.2 Connector set

Connector set 1) Servo amplifier-side connector 2) Servo motor-side connector
MR-ECNM Receptacle: 36210-0100PL Connector set: 54599-1019 Housing: 1-172161-9
Shell kit: 36310-3200-008 (Molex) Connector pin: 170359-1
(3M)

(TE Connectivity or equivalent)
Cable clamp: MTI-0002
(Toa Electric Industry)

St | | FEEEE ’ -

] 5] 9] 1 2 3
ST o e I B
een || e ]

MR [MRR|BAT

, 4 5 6
‘ CONT
View seen from wiring side. (Note)  View seen from wiring side. (Note) 7 8 9
P5 | LG |SHD

Note. [~~1Do not connect anything to the pins shown as . Especially, pin
10 is provided for manufacturer adjustment. If it is connected with any
other pin, the servo amplifier cannot operate normally.

View seen from wiring side.
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App. 8.3 Internal wiring diagram

Servo amplifier-side Servo motor-side
connector connector

P5 1T e (e — 7 | P5

LG 2 Ll L 8 | LG

|

T

|

|

|

|

|

|

|

|

|

|

|

|

|

l

. Y
SD |Plate|-* E N

MR 3 | 1 | MR
MRR 4 2 | MRR
BAT 9 3 | BAT
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.

App. 9 How to replace servo amplifier without magnetic pole detection

@Be sure to write the magnetic pole information of the servo amplifier before the
ACAUT'ON replacement to the servo amplifier after the replacement. If the information before
and after replacement are not the same, the servo motor may operate
unexpectedly.

When replacing the servo ampilifier, carry out the magnetic pole detection again. If the magnetic pole
detection cannot be performed unavoidably, write the magnetic pole information from the servo amplifier
before the replacement to the one after the replacement using MR Configurator2.

(1) Procedures
(a) Read the magnetic pole information of the servo amplifier before the replacement.
(b) Write the read magnetic pole information to the servo amplifier after the replacement.
(c) Perform the test operation with the torque limit for ensuring the safety, and confirm that there is no

trouble.

(2) Migration method of the magnetic pole information
(a) How to read the magnetic pole information from the servo amplifier before the replacement
1) Open the project in MR Configurator2, select "MR-J4-A" for model, and select "Linear" for
operation mode.

2) Check that the personal computer is connected with the servo amplifier, and select "Diagnosis"
and then "Linear diagnosis".
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3)

4)
5)

Click the "Magnetic pole information" button ( 1) in figure) to open the magnetic pole information
window.

Click "Read All" of the magnetic pole information window. ( 2) in figure)

Confirm the data 1 and data 2 ( 3) in figure) of the magnetic pole information window and take
notes.

(b) How to write the magnetic pole information to the servo amplifier after the replacement

1)

2)

3)

4)

5)
6)

Open the project in MR Configurator2, select "MR-J4-B" for model, and select "Linear" for
operation mode.

Check that the personal computer is connected with the servo amplifier, and select "Diagnosis"
and then "Linear diagnosis".

Click the "Magnetic pole information" button ( 1) in figure) to open the magnetic pole information
window.

Input the value of the magnetic pole information taken notes to the data 1 and data 2 ( 3) in
figure) of the magnetic pole information window.

Click "Write All" ( 4) in figure) of the magnetic pole information window.

Cycle the power of the servo amplifier.
2) 3) 4) 1)

Data 1 FFF1| Data 2 H5A2 [ Parameter Setting ]
(Write: wallie) FF1 | ftite value) AR A Linear encoder magnet pole detection
Disabled

Read Wirite:

[ ] [ ] [ Parameter Setting ”

roop pulses Stop interval at home pos. ret.
Cloze
0| pulse 1048576 | pulse
|

o T R Magnetic Pole Information

| Linear encoder |

Paramster Sefting Encoder information

Polari
l FParameter Setting G D e

- Data 1 | 00000000

H T —— Resolution setting
1| Cumulative feedback pulses
: LM 1000 Data 2 | 00000000
Z-phase pass status ' 0| pulse ==
Not passed : LD/ 1000
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision
Mar. 2012 [ SH(NA)030107-A | First edition
Jun. 2012 | SH(NA)030107-B | 4. Additional instructions (2) The sentences are added.

Wiring

4. Additional instructions (3) The sentences are added.

Test run and adjustment

COMPLIANCE WITH CE

MARKING
COMPLIANCE WITH
UL/CSA STANDARD

COMPLIANCE WITH KC

MARK
Section 1.2 (1)
Section 1.2 (2)
Section 1.3
Section 1.5
Section 1.8
Chapter 2
Section 2.4
Section 2.5
Chapter 3
Section 3.1

Section 3.1 (1)
Section 3.1 (2)
Section 3.1 (3)
Section 3.1 (4)
Section 3.2.1 (1
Section 3.2.1 (2
Section 3.2.2 (1
Section 3.2.2 (2
Section 3.2.3 (1
Section 3.2.3 (2
Section 3.3.1
Section 3.3.3 (2) (a)
Section 3.5 (2)

)
)
)
)
)
)

Section 3.5 (4)
Section 3.9.1
Section 3.9.2 (1
Section 3.9.2 (2
Section 3.9.3 (1
Section 3.9.3 (2
Section 4.1.2 (1) (b) 4)
Section 4.2.2

Section 4.3.2

Section 4.4.2

Section 4.5.6

Section 4.5.9 (4)
Section 5.1.1

Section 5.1.3

Section 5.1.6

Section 5.2.1

)
)
)
)
)

The reference is changed.

The reference is changed.

Added.

The diagram is changed.

The diagram is changed.

The table and Note are changed.

The item of detailed explanation is changed.

Note is changed.

CAUTION is changed.

POINT is changed to CAUTION.

The explanation of relay lifetime is changed.

The sentences are added to CAUTION.

The sentences are added to CAUTION.

The sentences are changed.

Note 10 is added.

Note 10 is added.

Note 10 is added.

Note 10 is added.

Note 9, 12, 13, 14, and 15 are changed and added.
The diagram is added.

Note 9, 12, 13, and 14 are changed and added.
Added.

Note 7, 10, 11, and 12 are changed and added.
Added.

The sentences of N- are changed.

The ferrule is added.

The sentences are added to TLA, TC, VC, VLA, PP, NP, PG, and
NG.

"Available in the future" is deleted.

The part of diagram is changed.

The sentences are changed.

The sentences are added.

The sentences are added.

The sentences are added.

Added.

Note is added.

Note is added.

"EM2 (Forced stop 2) off" in the table is changed. Note is added.
POINT is deleted.

(a) is deleted

PA25 is changed from "For manufacturer setting".
PC21 is changed from "For manufacturer setting".
PF09 and PF15 are changed from "For manufacturer setting".
The setting value is added to PA03, the diagram of PAQ6 is
changed, and PA25 is added.




Print Data

*Manual Number

Revision

Jun. 2012 | SH(NA)030107-B | Section 5.2.3 The sentences are added to PC12 and PC13, PC21 is added, and
the sentences are added to the initial value in PC37.
Section 5.2.6 PF09 and PF15 are added.
Section 7.3.1 The sentences are added to POINT.
Chapter 8 The sentences of the electronic dynamic brake are added.
The serial communication is added to [AL. 8A] and [AL. 8E].
The name of [AL. E1] is changed.
Section 10.3 POINT is added.
Section 10.3.2 The table is changed.
Section 11.3 The sentences are changed.
Section 11.4 The sentences are changed.
Section 11.5 The sentences are changed.
Section 11.5 (3) The diagram is changed.
Section 11.5 (4) The connection destination of the servo amplifier is changed.
Section 11.7 (1) CAUTION is changed.
Section 11.7 (2) Note is added.
Section 12.3 The sentences are added to POINT.
Section 12.8.4 The sentences are changed.
Section 13.1.5 The value in table is changed.
Section 13.3.2 (1) The diagram is changed.
Section 13.3.2 (2) Added.
Section 13.3.3 The part of diagram is changed.
Section 13.4.1 (1) The sentences are changed.
Section 13.4.1 (2) The sentences are added.
Section 13.4.1 (2) (a) Note is changed.
Section 13.4.2 (1) The sentences are added.
Section 13.4.2 (2) The sentences are added.
Chapter 14 Added.
Appendix. 4 The sentences are changed.
Appendix. 5 The sentences are changed.
Appendix. 6 The sentences are changed.
Appendix. 7.7.3 (1) POINT and diagram are changed.
Appendix. 7.7.3 (2) The diagram is changed.
Appendix. 7.7.3 (3) Deleted.
Appendix. 7.7.3 (4) Deleted.
Appendix. 7.8.1 (1) The pin number is changed and Note is deleted.
Appendix. 7.8.1 (2) CAUTION is deleted.
Appendix. 7.8.2 The sentences are changed.
Appendix. 7.12 The diagram is added.
Appendix. 7.14 POINT is changed.
Appendix. 8 TUV certificate of MR-J4 series is added.
Jul. 2012 | SH(NA)030107-C | Section 3.2.1 (2) The part of diagram is changed.
Section 3.2.2 (2) The part of diagram is changed.
Section 3.2.3 (2) The part of diagram is changed.
Sep. 2012 | SH(NA)030107-D | Section 3.2.1 The diagram is changed.
Section 3.2.2 The diagram is changed.
Section 3.10.2 (1) (b) The diagram is changed.
Section 13.3.1 The sentences are changed.
Section 13.4.1 (1) The diagram is changed.
Section 13.4.2 (1) The diagram is changed.
Feb. 2013 | SH(NA)030107-E | HG-JR, HG-UR, HG-RR servo motor, 11 kW to 22 kW servo amplifier, and MR-J4-_A-RJ servo

amplifier are added.

Safety 4 (1)

Safety Instructions 4 (2)
COMPLIANCE WITH CE

MARKING

Two items are added to CAUTION.
The diagram in CAUTION is changed.
The reference is changed.




Print Data *Manual Number Revision

Feb. 2013 | SH(NA)030107-E | COMPLIANCE WITH The reference is changed.
UL/CSA STANDARD
COMPLIANCE WITH KC The reference is changed.
MARK
Section 1.1 The sentences and table of combination are added.
Section 1.2 POINT is added.
Section 1.2 (1) CN2L connector, Note 5 and 6 are added.
Section 1.2 (2) CNZ2L connector, Note 3 and 4 are added.
Section 1.2 (3) 11 kW to 22 kW and Note 5 are added.
Section 1.3 Note 3 is changed. Note 10 and 11 kW to 22 kW are added. A part
of specifications is added and changed.
Section 1.4 POINT is added. The table of combination is changed.
Section 1.5 Function item is added.
Section 1.6 (2) Table is changed and added.
Section 1.7.1 (1) Table item (17), (18), and Note are added. The diagram is changed.
Section 1.7.1 (1) to (4) The diagram is changed.
Section 1.7.1 (5), (6) 11 kW to 22 kW are added.
Section 1.7.2 The sentences are added.
Section 1.8 (1) to (4) CNZ2L connector and Note 4 are added.
Section 1.8 (5), (4) 11 kW to 22 kW are added.
Chapter 2 Two items are added to CAUTION.
Section 2.1 (1) (a), (b) Note 1 and 2 are added.
Section 2.4 (1) to (6) Note 5 is added.
Chapter 3 The diagram of CAUTION is changed. POINT is added.
Section 3.1 CAUTION is added.
Section 3.1 (1) to (4) The connection diagram is changed. Note 11 is added.
Section 3.1 (5 Newly added.
Section 3.2.1 (1 The connection diagram is changed. Note 3 and 4 are changed.

)
) The connection diagram is changed.
) The connection diagram is changed. Note 3 and 4 are changed.
) The connection diagram is changed.
) The connection diagram is changed. Note 3 and 4 are changed.
) The connection diagram is changed.
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Warranty

1. Warranty period and coverage
We will repair any failure or defect hereinafter referred to as "failure" in our FA equipment hereinafter referred to as the "Product"
arisen during warranty period at no charge due to causes for which we are responsible through the distributor from which you
purchased the Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site
repair work on request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial
run that may be required after a defective unit are repaired or replaced.

[Term]

The term of warranty for Product is twelve (12) months after your purchase or delivery of the Product to a place designated by you or
eighteen (18) months from the date of manufacture whichever comes first (“Warranty Period”). Warranty period for repaired Product
cannot exceed beyond the original warranty period before any repair work.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule.
It can also be carried out by us or our service company upon your request and the actual cost will be charged. However, it will not
be charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label
affixed to the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;
(i) afailure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your
hardware or software problem
(i)  a failure caused by any alteration, etc. to the Product made on your side without our approval

(iii) a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a
safety device required by applicable laws and has any function or structure considered to be indispensable according to a
common sense in the industry

(iv) a failure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly
maintained and replaced

(v) any replacement of consumable parts (battery, fan, smoothing capacitor, etc.)

(vi) a failure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of
voltage, and acts of God, including without limitation earthquake, lightning and natural disasters

(vii) a failure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment
of the Product from our company

(viii) any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production

(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The
announcement of the stop of production for each model can be seen in our Sales and Service, etc.

(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas countries

Our regional FA Center in overseas countries will accept the repair work of the Product. However, the terms and conditions of the
repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of responsibility for compensation against loss of opportunity, secondary loss, etc.
Whether under or after the term of warranty, we assume no responsibility for any damages arisen from causes for which we are not
responsible, any losses of opportunity and/or profit incurred by you due to a failure of the Product, any damages, secondary
damages or compensation for accidents arisen under a specific circumstance that are foreseen or unforeseen by our company,
any damages to products other than the Product, and also compensation for any replacement work, readjustment, start-up test run
of local machines and the Product and any other operations conducted by you.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.

6. Application and use of the Product

(1) For the use of our General-Purpose AC Servo, its applications should be those that may not result in a serious damage even if any
failure or malfunction occurs in General-Purpose AC Servo, and a backup or fail-safe function should operate on an external
system to General-Purpose AC Servo when any failure or malfunction occurs.

(2) Our General-Purpose AC Servo is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of
electric power companies, and also which require a special quality assurance system, including applications for railway companies
and government or public offices are not recommended, and we assume no responsibility for any failure caused by these
applications when used
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety
machines, etc. are not recommended, and we assume no responsibility for any failure caused by these applications when used.
We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific
application. Please contact us for consultation.
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