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® Safety Instructions @

Please read the instructions carefully before using the equipment.

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

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

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

Indicates that incorrect handling may cause hazardous conditions,

A CAUTI ON 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 installation guide, always keep it accessible to the operator.



1. To prevent electric shock, note the following

/N\ WARNING

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

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

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

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

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

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

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

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

* Except for wiring or periodic inspection, do not remove the front cover even if the power is off. The
converter unit and servo amplifier (drive unit) 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 type B.

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

2. To prevent fire, note the following

/\ CAUTION

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

- Always connect a magnetic contactor between the main circuit power supply and L4, L2, and L3 of the
converter unit, servo amplifier (drive unit), to configure a circuit that shuts down the power supply on the
side of the converter unit, servo amplifier (drive unit) power supply. If a magnetic contactor is not
connected, continuous flow of a large current may cause a fire when the converter unit, servo amplifier
(drive unit) malfunctions.

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

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

* Always connect a molded-case circuit breaker to the power supply of the servo amplifier (converter unit).




3. To prevent injury, note the following.

/\ CAUTION

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

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

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

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

- During operation, never touch the rotating parts of the servo motor. Otherwise, it may cause injury.

4. Additional instructions

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

(1) Transportation and installation

/\ CAUTION

* Transport the products correctly according to their mass.

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

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

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

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

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

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

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

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

* Do not block intake and exhaust areas of the converter unit, the servo amplifier (drive unit) and the servo
motor with a cooling fan. Otherwise, it may cause a malfunction.

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

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

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

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

* Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. Otherwise,
the encoder may malfunction.

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




/\ CAUTION

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

Environmental conditions

X, Y and Z axes)

HF-JP7034 - 9034

ftem Converter unit - servo amplifier (drive unit) Servo motor
) [°C] | 0 to 55 (non-freezing) 0 to 40 (non-freezing)
. In operation — - -
Ambient [*F] | 32 to 131 (non-freezing) 32 to 104 (non-freezing)
temperature In storage [°’C] | —20 to 65 (non-freezing) —15 to 70 (non-freezing)
[°F] | —4 to 149 (non-freezing) 5 to 158 (non-freezing)
Ambient In operation 90%RH or less (non-condensing) 80%RH or less (non-condensing)
humidity In storage 90%RH or less (non-condensing)
Ambience Indoors (no direct sunlight) Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m above sea level
HF-MP series HF-KP series X, Y: 49 m/s?
HF-SP51 - 81 HF-SP52 to 152
HF-SP524 to 1524 HC-RP Series
HC-UP72 - 152 X, Y: 24.5 m/s?
HF-JP53 to 503 = 11K1M = 15K1M
HF-JP534 to 5034 - 11K1M4 - 15K1M4
HF-SP121 201 HF-SP202 - 352
HF-SP2024 - 3524 HC-UP202 to 502 X: 24.5mis? Y: 49 m/s?
59 or less at 10 fo HF-SP301 - 421 HF-SP502 - 702
i/’\i‘::t)ion [m/s?] 55Hz (directions of H:;:S_‘T:(?)gg . 3824 X:24.5m/s? Y:29.4 m/s?

HA-LP701M4 - 15K1M4  HA-LP11K24 to 22K24

HC-LP52 to 152 X:9.8 m/s? Y:24.5 m/s?
HC-LP202 to 302 X:19.6 m/s? Y: 49 m/s?
HA-LP601 to 12K1  HA-LP701M to 15K1M
HA-LP502 to 22K2 HA-LP6014 - 12K14 X:11.7 m/s? Y:29.4 m/s?

HA-LP15K1 to 37K1

HA-LP22K1M to 37K1M
HA-LP30K2 - 37K2 HA-LP15K14 to 37K14 X, Y:9.8 m/s?
HA-LP22K1M4 to 50K1M4 HA-LP30K24 to 55K24

amplifier.

Note. Except the servo motor with reduction gear.

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

- When the equipment has been stored for an extended period of time, contact your local sales office.
* When treating the servo amplifier be careful about the edged parts such as the corners of the servo

(2) Wiring

/\ CAUTION

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

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

* Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier (drive unit) and servo

motor.




/\ CAUTION

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

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

* Do not connect AC power directly to the servo motor. Otherwise, it may cause a malfunction.
= The surge absorbing diode installed to the DC relay for control output should be fitted in the specified
direction. Otherwise, the emergency stop and other protective circuits may not operate.

Servo amplifier Servo amplifier
(drive unit) (drive unit)
24VDC

DOCOM — DOCOM —
N 1A
| Zl N
0 Control output IRA 0 Control output
signal signal

DICOM DICOM

For sink output interface For source output interface

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

(3) Test run adjustment

/\ CAUTION

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

(4) Usage

/\ CAUTION

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

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

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

* Do not modify the equipment.

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

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

= Use the converter unit and servo amplifier (drive unit) with the specified servo motor.

A-5



/\ CAUTION

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

= For such reasons as service life and mechanical structure (e.g. where a ball screw and the servo motor

are coupled via a timing belt), the electromagnetic brake may not hold the motor shaft. To ensure safety,
install a stopper on the machine side.

(5) Corrective actions

/\ CAUTION

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

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

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

Contacts must be opened when the

malfunction (ALM) signal, or the Contacts must be opened with
electromagnetic brake interlock (MBR) the EMG stop switch.

signal turns off. \
Servo motor /
-_——<

RA
0 24VDC

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

/\ CAUTION

* With age, the electrolytic capacitor of the converter unit and servo amplifier (drive unit) will deteriorate. To

prevent a secondary accident due to a fault, it is recommended to replace the electrolytic capacitor every
10 years when used in general environment.

Please contact your local sales office.

(7) General instruction

= To illustrate details, the equipment in the diagrams of this Specifications and Instruction Manual may have
been drawn without covers and safety guards. When the equipment is operated, the covers and safety

guards must be installed as specified. Operation must be performed in accordance with this Specifications
and Instruction Manual.




® DISPOSAL OF WASTE @

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

A EEP-ROM life

The number of write times to the EEP-ROM, which stores parameter settings, etc., is limited to 100,000. If the
total number of the following operations exceeds 100,000, the converter unit, servo amplifier (drive unit)
and/or converter unit may fail when the EEP-ROM reaches the end of its useful life.

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

- Write to the EEP-ROM due to device changes

Precautions for Choosing the Products

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

than Mitsubishi products; and to other duties.



STO function of MR-J3-[1B Safety servo amplifier

When using the STO function of the MR-J3-[1B Safety servo amplifier, refer to chapter 15.
For the MR-J3-DO05 safety logic unit, refer to App. 10.

COMPLIANCE WITH THE EUROPEAN EC
DIRECTIVES

Refer to App. 8 for the compliance with EC Directives.

COMPLIANCE WITH UL/CSA STANDARD

Refer to App. 9 for the compliance with UL/CSA standard.

<<About the manuals>>

This Instruction Manual and the MELSERVO Servo Motor Instruction Manual (Vol.2) are required if you use
the General-Purpose AC servo MR-J3-L1S for the first time. Always purchase them and use the MR-J3-[0S
safely.

Relevant manuals

Manual name Manual No.
MELSERVO-J3 Series Instructions and Cautions for Safe Use of AC Servos
. . . ) . IB(NA)0300077
(Enclosed in converter unit and servo amplifier (drive unit).)
MELSERVO Servo Motor Instruction Manual (Vol.2) SH(NA)030041
SSCNETII Compatible Linear Servo MR-J3-C0B-RJ004 Instruction Manual (Note) SH(NA)030054
EMC Installation Guidelines IB(NA)67310

Note. To use the servo as the fully closed loop system, refer to this manual regarding the linear encoder.

Details of MR-J3-CR55K(4) and MR-J3-DU30KOS(4) to MR-J3-DU55KS4 are described in chapter 13 of
this instruction manual.
For the products of 30kW or more, refer to chapter 13.

<<Wiring>>

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

1. FUNCTIONS AND CONFIGURATION

1.1 Summary

* MR-J3-00S and MR-J3-D05 meet IEC/EN 61508 SIL 2 and ISO/EN ISO 13849-1 category 3 PL d. Safe
torque off (STO) function is integrated into the MR-J3-[0S. Safe stop 1 (SS1) function can be realized by
adding the MR-J3-D05.

+ User’s system can satisfy stop category 0 by using the safe torque off (STO) function.

* User’s system can satisfy stop category 0 and 1 by using the safe torque off (STO) and safe stop 1 (SS1)
functions.

* Mounting, wiring and connectors are compatible with those of MR-J3-B. Thus, MR-J3-B can be easily

replaced by the MR-J3-[0S using the existing connections. The safety functions are accessible via the new
CNB8 connector on the MR-J3-03S.
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1.2 Function block diagram
The function block diagram of this servo is shown below.

(1) MR-J3-3500S or less * MR-J3-20000S4 or less

Power factor
improving DC  Regenerative
reactor option

Servo motor

| Diode ! }
1 stack Rela | [
g(CCB MC || e y g U U
] ]
(Note 2) | N Current L Vv 2
ELCJ)[‘JA[I)?; - 4 At [ |detector [ L T ‘ M
CHARGE Regene- ] LY W oW
YN "amp TR : ‘
|
1 i ) e, @
e i o ] S
o0, = !
i B1
I T Control E |—RA Electro’;_
. circuit ﬁ— i12avDC magnetic
Lo Z’S power | brake
O 1 supply Base l 'B2
: amplifier ! |
sTO © |
switch (&) STO control Voltage Overcurrent Current % .
| circuit detection | | protection | |detection S
: J, J, ! ! Encoder
| | |
| ] o
" | Position Virtual T
| command encoder !
i [input Model position Model speed I
: control control :
| Virtual !
| motor \
| L MR-J3BAT(Note 5)
]
|
| MOdt$| Model speed | Model torque IO Optional battery
osition
| postl : (for absolute position
| ! detection system)
] ]
: Actual position Actual speed Current :
! control control control |
! |
\ T [ . ! (Note 4)
| linear encoder
| : f——1
| | O
| ﬁ |
I I
] ]
E I/F Control UsB E
I I
| |
I I
---------- o]
e Personal Analog monitor Digital 1/0
Controller or | [Servo amplifier] 9 g
servo amplifier, or ca;’)) C’_‘OTJF;UBtef (2 channels) control

Note 1. The built-in regenerative resistor is not provided for the MR-J3-1000S(1).
2. For 1-phase 200 to 230VAC, connect the power supply to L4, L, and leave L; open.
There is no L; for 1-phase 100 to 120VAC power supply. Refer to section 1.3 for the power supply specification.
3. Servo amplifiers MR-J3-7003S or greater have a cooling fan.
4. When fully closed control is used.
5. When configuring absolute position detection system in fully closed control, battery is not required.
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(2) MR-J3-35000S4 + MR-J3-500001S(4) - MR-J3-70001S(4)

Power factor
improving DC  Regenerative
reactor option
l l l l
| 1 1 |
Servo amplifier P+ | P2 P 'C oN Servo motor
cL T el PIE Q- - b S S A
' Diode ! l I
i stack Rela | [ I
%M<CCB MC || P y N U ‘ !
L . !
(Note 1) N L voV! !
Power x| {Gurent 5 |
supply —4 —— | cHARGE [ L wWoOW! |
—X lamp Regene- H O :
X ratve : ‘ .
b SN :
—— v ) T hd |
Cooling fan Dynamic 2 | [
@ brake circuit @I | |
| T RA BT |
I + | Control :I:”_:] 3 Electrot-' !
. circuit ,H— i12avDC magnetic,
L2 Z’S power | brake 1
1% i supply Base ! B2 |
! amplifier : | |
STO A A A 4 | :
switch ) Voltage Overcurrent Current )] ,
STgrgﬂﬂtrOI detection| | protection | [detection I . !
| |
! J' J, ! ! Encoder
! L ! l |
| | | |
' | Position Virtual o
.| command encoder !
| input Model position Model speed |
: control control :
! Virtual !
| motor |
| L MR-J3BAT(Note 3)
| Y
X Model I
! position Model speed | Model torque — Optional battery
| i (for absolute position
| | detection system)
: Actual position Actual speed Current :
A control control control [ !
I I
! T ‘L i ! (Note 2)
| linear encoder
| -
| | *’ 1
| Q
| il |
I I
| IIF Control USB D/A |
] ]
] I
I I
fffffffff { CN5 } ---
i Personal Analog monitor Digital 1/0
Controller or | Servo amplifier computer (2 channels) control
servo amplifier| or cap ,—|USB

Note 1. Refer to section 1.3 for the power supply specification.
2. When fully closed control is used.

3. When configuring absolute position detection system in fully closed control, battery is not required.
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(3) MR-J3-11KOS(4) to 22K1S(4)

]

I/F Control

Power factor
improving DC Regenerative (Note 4)
reactor option External
AR dynamic brake
| (Option)
|
Servo amplifier P! c__ ON ,,,,,,,,,,,,,,,,,,,,,,, Servo motor
SRS R : 1
| Btlggl? Thyristor ! ! |
MCCB MC L = S o) u! ) |
(Not 17< ji i ‘
ote Vi Current V) [ 1
Power —X i + | cHARGE delgcigr © !
supply —e —— | lamp " ‘
|
¢ O Regene ¢ ‘
Vi < TR | |
P ‘ |
1 . © :
Cooling fan I |
@:TI—RA 51 - 1
’T Control ‘ ectro- |
l Z’S | circuit ﬁ— i|2avpc | ®magnetic,
Lyt power | O brake
o 1| supply Base 1 B2 1
amplifier | | \
STO s | . |
switch O STO control| | Voltage | |Overcurrent | | Current I . |
I circuit detection | | protection | |detection o |
! l l ! ' Encoder !
I I 1 |
I L | 1 |
| } e .
i | Position Virtual |
! command encoder |
I input Model position Model speed :
: control control |
! Virtual !
! motor }
! ' MR-J3BAT(Note 3)
! <
,
| Model Model speed (Model torque Optional battery
! position (for absolute position
| detection system)
]
| Actual position Actual speed Current
X control control control [——
I
! T I t (Note 2)
| linear encoder
. {
| |
I
I
I
I
I
I

l[CNzL}

N

-------------- (o]

Personal Analog monitor Digital I/0
computer (2 channels) control

USB l—

Controller or | [Servo amplifier
servo amplifier or cap

Note 1. Refer to section 1.3 for the power supply specification.
2. When fully closed control is used.
3. When configuring absolute position detection system in fully closed control, battery is not required.
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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
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1.3 Servo amplifier standard specifications
(1) 200V class, 100V class

Iltem

Servo amplifier

MR-J3-00S MR-J3-0S1

108 | 208|408 608|708 100B]200B | 3508|5008 7008 |11KB|15KB|22KB| 10B | 20B | 40B

Rated voltage

3-phase 170VAC

Rated current Al [11]15]28]32]58] 6.0 [11.0][17.0]28.0][37.0]68.0]87.0]126.0] 1.1 | 15 [ 2.8

3-phase or 1-phase 200 ] 1-phase 100V to
Voltage/frequency to 230VAC, 50/60Hz 3-phase 200 to 230VAC, 50/60Hz 120VAC, 50/60Hz
Rated current A1 |09|15]26 ("% 38| 50 |105[16.0|21.7|289|46.0|640|950]| 30 | 50 | 9.0

3.2

Permissible voltage fluctuation

3-phase or 1-phase 200
to 230VAC: 170 to
253VAC

1-phase 85 to

3-phase 170 to 253VAC 132VAC

Permissible frequency fluctuation

Within+=5%

Main circuit power supply  [Output

Power supply capacity

Refer to section 10.2

Inrush current

Refer to section 10.5

Voltage, 1-phase 100 to
frequency 1-phase 200 to 230VAC, 50/60Hz 120VAC, 50/60Hz
Rated current [A] 0.2 | 0.3 0.4
Permissible 1-phase 85 to
.. | voltage fluctuation 1-phase 1700 253VAC 132VAC
Control circuit —
ower suppl Permissible

P PPy frequency Within®5%
fluctuation
Power
consumption [W] 30 45 30
Inrush current Refer to section 10.5
Voltage 24VDC£10%

Interface power Power supply

| oA (i . .
supply capacity (Note 1) 0.2A (including CN8 connector signals)
Control System Sine-wave PWM control, current control system
. I External option i
Dynamic brake Built-in (Note 4) Built-in

Protective functions

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

Response performance

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

(Note 5)

Test pulse input (STO)

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

Safety function

STO (IEC/EN 61800-5-2)

Safety performance

ISO/EN ISO 13849-1 PL d (category 3), IEC/EN 61508 SIL 2, IEC/EN 62061 SIL CL2

Compliance to standards

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

UL (UL 508C)

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

(IP rating: IP0O0) (IP rating: IP00)
Side-by-side installation @) | 0O
° In operation [°C] (Note 2) 0 to 55 (non-freezing)
5| Ambient [°F] 32 to 131 (non-freezing)
£ | temperature [°C] —20 to 65 (non-freezing)
§ In storage [°F] —4 to 149 (non-freezing)
% ﬁ?ﬁ:‘;g :: zg)'e:gfn 90%RH or less (non-condensing)
é Ambient Indoors (no direct sunlight)
.g Free from corrosive gas, flammable gas, oil mist, dust and dirt
0| Altitude Max. 1000m above sea level

Vibration 5.9 [m/s?] or less, 10 to 55Hz (directions of X, Y and Z axes)
Mass [kg]|0.8]/08|1.0|10[|14]| 14 |21 |23 |46 |62 | 18 [ 18 | 19 | 08 | 0.8 1.0
[Ib]|1.76{1.76]2.21{2.21]|3.09{ 3.09 | 4.63 | 5.07 [ 10.1 | 13.7 | 39.7 [ 39.7 | 41.9 | 1.76 | 1.76 | 2.21
1- 5




1. FUNCTIONS AND CONFIGURATION

Note 1. 0.2A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of /O
points.

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

3. When a UL/CSA-compliant servo motor is used in combination, the value is 2.9A.

4. Use an external dynamic brake for this servo amplifier. Failure to do so will cause an accident because the servo motor 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

5. This function diagnoses malfunction of contacts including an external circuit by shortly turning OFF signals from a controller to the

servo amplifier at a constant period while input signals of the servo amplifier are ON.



1. FUNCTIONS AND CONFIGURATION

(2) 400V class

Test pulse input (STO)

Servo amplifier MR-J3-00S4
Item 60B | 100B | 2008 | 3508 [ s00B | 700B | 11kB | 15kB | 22KB
| Rated voltage 3-phase 323VAC
3| Rated current m| 15 | 28 | 54 | 86 | 140 | 170 [ 320 | 410 | 630
2] Voltage/frequency 3-phase 380 to 480VAC, 50/60Hz
2| Rated current mw| 14 | 25 | 51 | 79 | 108 | 144 [ 231 | 318 | 476
%’ Permissible voltage fluctuation 3-phase 323 to 528VAC
g —
| Permissibl frequency Witin::506
; Power supply capacity Refer to section 10.2
= Inrush current Refer to section 10.5
F/O'tage' 1-phase 380 to 480VAC, 50/60Hz
requency
Rated current [A] 0.1 [ 0.2
Permissible
voltage 1-phase 323 to 528VAC
Control circuit | fluctuation
power supp|y Permissible
frequency Within=5%
fluctuation
Power
consumption [W] 30 45
Inrush current Refer to section 10.5
Voltage 24VDC=£10%
Interface power Power supply
supply capacity (Note 1) 0.2A (including CN8 connector signals)
(Note 3) Test pulse interval: 1 to 25Hz

Test pulse off time: Up to 1ms

Control System

Sine-wave PWM control, current control system

Dynamic brake

Built-in |

External option (Note 2)

Protective functions

protection.

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

Response performance

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

Safety function

STO (IEC/EN 61800-5-2)

Safety performance

ISO/EN ISO 13849-1 PL d (category 3), IEC/EN 61508 SIL 2, IEC/EN 62061 SIL CL2

Compliance to standards

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

Natural-cooling,

Structure open Force-cooling, open (IP rating: IP00)
(IP rating: IPO0)

" In operation [°C] 0 to 55 (non-freezing)
5| Ambient [°F] 32 to 131 (non-freezing)
£ | temperature [°c] —20 to 65 (non-freezing)
§ In storage [°F] —4 to 149 (non-freezing)
*% /r?ﬂnn:).ﬁ?; :: :Eﬁ:;:n 90%RH or less (non-condensing)
% Ambient Indoors (no direct sunlight)
£ Free from corrosive gas, flammable gas, oil mist, dust and dirt
0| Altitude Max. 1000m above sea level

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

[Ib]] 3.75 3.75 4.63 10.14 10.14 13.67 39.68 39.68 41.88

Note 1. 0.2A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of /O

points.

2. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

3. This function diagnoses malfunction of contacts including an external circuit by shortly turning OFF signals from a controller to the
servo amplifier at a constant period while input signals of the servo amplifier are ON.
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1. FUNCTIONS AND CONFIGURATION

1.4 Function list

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

is increased.

Function Description Reference
Position control mode This servo is used as position control servo.
Speed control mode This servo is used as speed control servo.
Torque control mode This servo is used as torque control servo.
High-resolution encoder High-resolution encoder of 262144 pulses/rev is used as a servo motor encoder.
Absolute position detection Merely setting a home position once makes home position return unnecessary at Chapter 12
system every power-on. P
Y itch i i i i i
Gain changing function . ou can .SWItC between galns dl..ll'lng rotatllon and gains during stop or use an Section 7.6
input device to change gains during operation.
Advanced vibration
v . Vibrat This function suppresses vibration at the arm end or residual vibration. Section 7.4
suppression control
Servo amplifier detects mechanical resonance and sets filter characteristics
Adaptive filter I P  resonan Section 7.2
automatically to suppress mechanical vibration.
S high-f hich t
Low-pass filter uppresses high-frequency resonance which occurs as servo system response Section 7.5

Machine analyzer function

Analyzes the frequency characteristic of the mechanical system by simply
connecting an MR Configurator installed personal computer and servo amplifier.
MR Configurator is necessary for this function.

Machine simulation

Can simulate machine motions on a personal computer screen on the basis of
the machine analyzer results.
MR Configurator is necessary for this function.

Gain search function

Personal computer which installed MR Configurator changes gains automatically
and searches for overshoot-free gains in a short time.
MR Configurator is necessary for this function.

Robust disturbance
compensation

This function provides better disturbance response in case of low response level
due to high load inertia moment ratio for the roll send axes.
MR Configurator is necessary for this function.

Advanced Gain search

Advanced Gain search automatically searches for the optimum parameter for
settle time to be short.

The gain can be adjusted by setting sequentially in accordance with wizard
screens.

MR Configurator is necessary for this function.

Slight vibration suppression
control

Suppresses vibration of 1 pulse produced at a servo motor stop.

Parameters No.PB24

Automatically adjusts the gain to optimum value if load applied to the servo

sufficient regenerative capability for the regenerative power generated.

Auto tuning motor shaft varies. Higher in performance than MR-J2-Super series servo Chapter 6

amplifier.
. Used when th ti ti t id h ti .

Brake unit sed when the regenerative option canno. provide enough regenerative power. Section 11.3
Can be used the 5kW or more servo amplifier.

Regenerative converter Used when the regenerative option canno? provide enough regenerative power. Section 11.4
Can be used the 5kW or more servo amplifier.

. . Used when the built-in regenerative resistor of the servo amplifier does not have .
Regenerative option Section 11.2

Alarm history clear

Alarm history is cleared.

Parameter No.PC21

Output signal selection
(Device settings)

The pins that output the output devices, including the malfunction (ALM) and the
dynamic brake interlock (DB), can be changed to certain pins of the CN3
connectors.

Parameter No.PDO7
to PD09

Output signal (DO)
forced output

Output signal can be forced on/off independently of the servo status.
Use this function for output signal wiring check, etc.

Section 4.5.1 (1) (d)

Test operation mode

JOG operation - positioning operation - DO forced output
However, MR Configurator is necessary for positioning operation.

Section 4.5

Analog monitor output

Servo status is output in terms of voltage in real time.

Parameter No.PC09

MR Configurator

Using a personal computer, parameter setting, test operation, status display, etc.
can be performed.

Section 11.8

Fully closed loop system

Fully closed system can be configured using the load-side encoder.

Chapter 14
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1. FUNCTIONS AND CONFIGURATION

1.5 Model code definition

(1) Rating plate

MITSUBISHI AC SERVO o8 |« The year and month of manufacture
MODEL :
MR-J3-10BS <+——— Model
POWER : 100W «— .
INPUT _: 0.9A 3PH+1PH200-230V 50Hz «— Capacity
3PH+1PH200-230V 60Hz Applicable power supply
1.3A 1PH200-230V 50Hz/60Hz
OUTPUT : 170V_0-360Hz 1.1A <« Rated output current

SERIAL : A34230001 a— i
KCC-REI-MEK-TC300A***G51 <+ Serial number
AMITSUBISHI ELECTRIC CORPORATION

MADE IN JAPAN ) @ KC mark number

(2) Model
The following explains the models. Not all combinations of the symbols are available.

MR—J 3—-0B0O0O0

—I—— Special specification
enes Symbol Special specification Eggi%gzaag\ées{gﬁg‘;%
Rated output Servo amplifiers of 11k to
22kW (Except the ones that .
Symbol Rate[gvt\)/l]nput PX " |support the HF-JP series Not available
servo motors)
10 0.1 HF-JP seri
-JP series ;

20 0.2 LR Servo amplifiers dedicated to Equipped
40 0.4 the 11kW and 15kW servo

60 0.6 -LW [ motors Not available
70 0.75

100 1 —— Power supply

200 2 Symbol Power supply

350 3.5 N 3-phase or 1-phase 200

500 5 Oneé 5 230VAC

700 7 1 1-phase 100 to 120VAC
11K 11 4 3-phase 380 to 480VAC
15K 15
22K 22

SSCNETII interface

Symbol Safety e
None | Standard
S Drive safety compatible




1. FUNCTIONS AND CONFIGURATION

1.6 Combination with servo motor

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

Servo motors
Servo amplifier HF-SPO
HF-MPO HF-KPO - - HC-RPO HC-uPO HC-LPO
1000r/min 2000r/min
MR-J3-1000S(1) 053 - 13 053 - 13
MR-J3-200S(1) 23 23
MR-J3-400S(1) 43 43
MR-J3-6000S 51 52 52
MR-J3-70030S 73 73 72
MR-J3-10000S 81 102 102
MR-J3-20000S 121 - 201 152 - 202 103 - 153 152 152
MR-J3-35000S 301 352 203 202 202
MR-J3-50000S 421 502 353 - 503 352 - 502 302
MR-J3-70000S 702
Servo motor
Servo amplifier HA-LPO HF-JPC]
1000r/min 1500r/min 2000r/min 1500r/min 3000r/min
MR-J3-6000S 53
MR-J3-7000S 73
MR-J3-100030S 103
MR-J3-20000S 153 - 203
MR-J3-35000S 353
MR-J3-50000S 502 503
MR-J3-70000S 601 701M 702 703
MR-J3-11KOS 801 - 12K1 11K1M 11K2 11K1M (Note) 903
MR-J3-15KOS 15K1 15K1M 15K2 15K1M (Note)
MR-J3-22K[S 20K1 - 25K1 22K1M 22K2
Servo motor
Servo amplifier HA-LPO HF-JPO
HF-SPO
1000r/min 1500r/min 2000r/min 1500r/min 3000r/min
MR-J3-600S4 524 534
MR-J3-10000S4 1024 734 - 1034
MR-J3-2000S4 1524 - 2024 1534 - 2034
MR-J3-350C01S4 3524 3534
MR-J3-5000S4 5024 5034
MR-J3-70000S4 7024 6014 701M4 7034
MR-J3-11KS4 8014 - 12K14 11K1M4 11K24 11K1M4 (Note) 9034
MR-J3-15K[1S4 15K14 15K1M4 15K24 15K1M4 (Note)
MR-J3-22K[1S4 20K14 22K1M4 22K24

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

Servo amplifiers Servo motor Servo amplifiers Servo motor
supporting the 400% (Note) supporting the 400% (Note)
maximum torque HE-JPCI maximum torque HE-JPCI
setting (Note) ) setting (Note) )
MR-J3-10000S 53 MR-J3-1000S4 534
73 734
MR-J3-20000S MR-J3-2000S4
103 1034
153 1534
MR-J3-35000S MR-J3-3500S4
203 2034
MR-J3-50000S 353 MR-J3-5001S4 3534
MR-J3-7000S 503 MR-J3-7001S4 5034

Note. The 400% maximum torque setting is supported by the combination of the servo amplifiers manufactured in August 2009 or
later (software version C4 or later) and the HF-JP series servo motors manufactured in April 2010 or later.
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1. FUNCTIONS AND CONFIGURATION

1.7 Structure
1.7.1 Parts identification
(1) MR-J3-10001S or less

Fixed part
(2 places)

iaati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
SwW1
Iy Used to set the axis No. of servo ampilifier.
o, @
O
) 5 <
Section 3.14
Test operation select switch (SW2-1)
SW2 Used to perform the test operation
mode by using MR Configurator.
! For manufacturer setting (Be sure to set
1 2 to the "Down" position).
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) Section 11.8
Connect the personal computer.
I/0 signal connector (CN3) )
Used to connect digital I/O signals. Section 3.2
More over an analog monitor is output. Section 3.4
Control circuit connector (CNP2) )
Connect the control circuit power supply/regenerative Section 3.1
obti Section 3.3
ption.
STO I/0 signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external| Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front
axis servo amplifier. )
SSCNETII cable connector (CN1B) Section 3.10
Used to connect the rear axis servo amplifier. For the final
axis, puts a cap.
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Load-side encoder connector (CN2L) Section 14.2
Used to connect the load-side encoder. ection 14.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-6000S4 * MR-J3-1001S4

Fixed part
(3 places)

i aati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
Swi1
Used to set the axis No. of servo ampilifier.
Section 3.14
Test operation select switch (SW2-1)
SW2 Used to perform the test operation
mode by using MR Configurator.
! For manufacturer setting (Be sure to set
1 2 to the "Down" position).
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) Section 11.8
Connect the personal computer.
I/0 signal connector (CN3) .
Used to connect digital I/O signals. Section 3.2
More over an analog monitor is output. Section 3.4
Control circuit connector (CNP2) .
Connect the control circuit power supply/regenerative Section 3.1
obti Section 3.3
ption.
STO /0 signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external| Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front
axis servo amplifier. ]
SSCNETII cable connector (CN1B) Section 3.10
Used to connect the rear axis servo amplifier. For the final
axis, puts a cap.
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) Section 14.2
Used to connect the load-side encoder. ection 14.
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-20001S(4)

Cooling Fan

L—— Fixed part
(3 places)

it Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
S
8 Used to set the axis No. of servo ampilifier.
Section 3.14
SW2 Test operation select switch (SW2-1)
Used to perform the test operation
mode by using MR Configurator.
! For manufacturer setting (Be sure to set
1 2 to the "Down" position).
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) Section 11.8
Connect the personal computer. :
I/0 signal connector (CN3) .
Used to connect digital I/O signals. Section 3.2
More over an analog monitor is output. Section 3.4
Control circuit connector (CNP2) )
Connect the control circuit power supply/regenerative Section 3.1
option. Section 3.3
STO I/0 signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external | Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front | Section 3.10
axis servo amplifier.
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
SSCNETII cable connector (CN1B)
Used to connect the rear axis servo amplifier. For the final | Section 3.10
axis, puts a cap.
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) Section 14.2
Used to connect the load-side encoder. ection 14.
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-35000S

Cooling fan

Fixed part
(3 places)

i aati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
Swi1
189 Used to set the axis No. of servo ampilifier.
o,
P
AGEEY
Section 3.14
Test operation select switch (SW2-1)
SW2 Used to perform the test operation
mode by using MR Configurator.
!‘ For manufacturer setting (Be sure to set
1 2 to the "Down" position).
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) Section 11.8
Connect the personal computer.
I/0 signal connector (CN3) .
Used to connect digital I/O signals. Section 3.2
More over an analog monitor is output. Section 3.4
Servo motor power connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
STO 1/O signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external| Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front
axis servo amplifier. _
SSCNETII cable connector (CN1B) Section 3.10
Used to connect the rear axis servo amplifier. For the final
axis, puts a cap.
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) Section 14.2
Used to connect the load-side encoder. ’
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Control circuit connector (CNP2) .
Connect the control circuit power supply/regenerative Section 3.1
obti Section 3.3
ption.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Rating plate Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-35000S4 * MR-J3-50001S(4)

POINT

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

Cooling fan

Fixed part
(4 places)

- Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
SW1
Used to set the axis No. of servo amplifier.
Section 3.14
Test operation select switch (SW2-1)
SW2 Used to perform the test operation
mode by using MR Configurator.
!‘ For manufacturer setting (Be sure to set
1 2 to the "Down" position).
USB communication connector (CN5) Section 11.8
Connect the personal computer. )
I/0 signal connector (CN3) )
Used to connect digital I/O signals. Section 3.2
More over an analog monitor is output. Section 3.4
Battery holder .
Install the MR-J3BAT battery. Section 12.4
STO 1/O signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external| Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front
axis servo amplifier. )
SSCNETII cable connector (CN1B) Section 3.10
Used to connect the rear axis servo amplifier. For the final
axis, puts a cap.
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) .
Used to connect the load-side encoder. Section 14.2
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Power factor improving DC reactor terminal block (TE3)
Used to connect the power factor improving DC reactor.
Main circuit terminal block (TE1)
Used to connect the input power supply and servo motor. | Section 3.1
Control circuit terminal block (TE2) Section 3.3
Used to connect the control circuit power supply.
Protective earth (PE) terminal (D)
Ground terminal.
Rating plate Section 1.5
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1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-70001S(4)

POINT

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

Fixed part
(4 places)

_ Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
Used to set the axis No. of servo amplifier.
Section 3.14
S Test operation select switch (SW2-1)
W2 Used to perform the test operation
mode by using MR Configurator.
! For manufacturer setting (Be sure to set
1 2 to the "Down" position).
USB communication connector (CN5) Section 11.8
Connect the personal computer. )
I/0 signal connector (CN3) )
Used to connect digital 1/0 signals. Section 3.2
More over an analog monitor is output. Section 3.4
STO 1/O signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external | Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front Section 3.10
axis servo amplifier.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
SSCNETII cable connector (CN1B)
Used to connect the rear axis servo amplifier. For the final| Section 3.10
axis, puts a cap.
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) Section 14.2
Used to connect the load-side encoder. : ’
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Rating plate Section 1.5
Control circuit terminal block (TE2)
Used to connect the control circuit power supply.
Main circuit terminal block (TE1)
Used to connect the input power supply and servo motor. | Section 3.1
Power factor improving DC reactor terminal block (TE3) Section 3.3

Used to connect the power factor improving DC reactor.

Protective earth (PE) terminal (©)
Ground terminal.

Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
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1. FUNCTIONS AND CONFIGURATION

(7) MR-J3-11KOS(4) to MR-J3-22K1S(4)

POINT

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

TEST:

j Sw2 1! g

Al |

Fixed part
(4 places)

11—

At Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
SWA1
gEry Used to set the axis No. of servo ampilifier.
& @
P &
el 0 A/)>
Section 3.14
Test operation select switch (SW2-1)
SW2 Used to perform the test operation
mode by using MR Configurator.
!‘ For manufacturer setting (Be sure to set
1 2 to the "Down" position).
USB communication connector (CN5) Section 11.8
Connect the personal computer. ectio )
I/O signal connector (CN3) )
Used to connect digital I/O signals. Section 3.2
More over an analog monitor is output. Section 3.4
STO 1/O signal connector (CN8)
Used to connect MR-J3-D05 safety logic unit and external | Chapter 15
safety relay. App. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front Section 3.10
axis servo amplifier.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
SSCNETII cable connector (CN1B)
Used to connect the rear axis servo amplifier. For the final| Section 3.10
axis, puts a cap.
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) Section 14.2
Used to connect the load-side encoder. : ’
Battery connector (CN4)
Used to connect the battery for absolute position data
backup. Section 11.9
To use this servo amplifier for the absolute position Chapter 12
detection system in the semi closed loop system, the MR-
J3BAT battery is required.
Rating plate Section 1.5
Main circuit terminal block * control circuit « protective
earth (TE) Section 3.1
Used to connect the input power supply, servo motor, Section 3.3

regenerative option and ground.

Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
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1. FUNCTIONS AND CONFIGURATION

1.7.2 Removal and reinstallation of the front cover

* Before removing or installing the front cover, turn off the power and wait for 15
minutes or more until the charge lamp turns off. Then, confirm that the voltage

ACAUTION between P(+) and N(—) is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

(1) For MR-J3-350[0S4 - MR-J3-5000S(4) - MR-J3-700[0S(4)
Removal of the front cover

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

3) Pull out the front cover to remove.



1. FUNCTIONS AND CONFIGURATION

Reinstallation of the front cover

Front cover
setting tab

1) Insert the front cover setting tabs into the sockets of

2) Push down the cover, supporting at point A).
servo amplifier (2 places).

TRESY

ST,

b

etting tab

3) Push the setting tabs until they click.
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1. FUNCTIONS AND CONFIGURATION

(2) For MR-J3-11KOS(4) to MR-J3-22K[S(4)
Removal of the front cover

—

E
L

- Dgl ]///ﬂﬂ
1 A ‘//
~_J

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

2) Press the removing knob of C) and release the
setting tabs.

Reinstallation of the front cover
(Note 1)
f

(Note 2)

ﬂ\ Installation hook

1) Fit the front cover setting tabs on the sockets of 2) Push the front cover until you hear the clicking
body cover ( A) to D) ) to reinstall it. noise of the setting tabs.

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

1.8 Configuration including auxiliary equipment

POINT

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

(1) MR-J3-10001S or less
(a) For 3-phase or 1-phase 200V to 230VAC

fffffffffffffffffffffff

Personal
computer

R

(2]
—

(Note 2)
Power supply

ul
Molded-case -
ircui k
circuit breaker —

(mcepyorfuse py) .m0y T
° Junction
(Note 4.) CN3 |D| terminal
Magnetic  \. - block
contactor | o
[
(MC) i CN8 EIE[@HI_ To MR-J3-D05
(Note 1) safety logic unit
(, 1 cN1ad0 Servo system _
[ . controller or Front axis
. . 0 servo amplifier CN1B
Line noise
filter
(FR-BSFO1 )(( cNn1H O Rear servo amplifier
J ’ ! g CN1A or Cap
Wh L4
L2
L3 (Note 3)
Load-side encoder
(Note 1)
Power factor
improving DC P/ /
reactor Servo motor
(FR-BEL) P2 =
Pl]C m
[e)e}
Regenerative option
LA L11 —
y,
L21

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 P4 and P,.

2. A 1-phase 200V to 230VAC power supply may be used with the servo amplifier of MR-J3-701S or less.
For 1-phase 200V to 230VAC, connect the power supply to L = L, and leave L; open. Refer to section 1.3 for the power supply
specification.

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification
linear encoder/rotary encoder, refer to section 14.2.

4. 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.
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1. FUNCTIONS AND CONFIGURATION

(b) For 1-phase 100V to 120VAC

Personal
computer

(Note 2)
Power supply

—
(O
Servo amplifier |
|
|

Molded-case
circuit breaker 3
(mcegyorfuse o ) N 0 L ____ !
) v ’:) o]
~NHlo o (¢} ;
'S [ < Junction
(Note 4) o0 CN3 |D| terminal
Magnetic ﬂ o m block
contactor (Note 1) g o
(MC) P % To MR-J3-D05
I safety logic unit
Power factor ﬂo o 2! y logic unt
improving / Lo g i cN1ado Servo system '
AC reactor / oo ﬂ' controller or Front axis
(FR-BAL) // 40 o 0 servo amplifier CN1B
\ )
Line noise ( U / ° 0 "ﬁ,"
filter Vi W/ o) cNn1gHD Rear servo amplifier
(FR-BSFO01)/% ® 0 CN1A or Cap
L1
Lo ), (Note 3)
Load-side encoder
- Servo motor
Pl]c H=
[ole}
Regenerative option ‘]
1 L1 —
7
L21

Note 1. The power factor improving DC reactor cannot be used.
2. Refer to section 1.3 for the power supply specification.
3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification
linear encoder/rotary encoder, refer to section 14.2.
4. 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.
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-6000S4 * MR-J3-1001S4

RST

(Note 2)
Power supply

Molded-case
circuit breaker

(MCCB) or fuse |——1

Magnetic

contactor

(MC)
(Note 1)

Line noise
filter
(FR-BSFO01)

i

(Note 4)  \]_

(Note 1)
Power factor
improving DC _Py )
reactor
(FR-BEL-H) P2
P+]]C
(e]e)
Regenerative option
LA L11
L21

Servo amplifier

(Note 3)
Load-side encoder

Personal
computer

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

,,,,,,,,,

Junction
terminal
block

To MR-J3-D05
safety logic unit
Servo system

controller or Front axis
servo amplifier CN1B

Rear servo amplifier
CN1A or Cap

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 Py and P,.

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

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification

linear encoder/rotary encoder, refer to section 14.2.

4. 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.
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1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-20001S(4)

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB) or fuse

(Note 4)
Magnetic
contactor L
(MC) i

/Il

Personal
computer

=05

—4H- - CN5
| | (Note 1) | @
o 1 I !
|
Line noise filter :
|

(FR-BSF01) (@* _Servo amplifier
(Note 1) f
Power factor
— o© .
CN3 Junc_tlon
a r terminal
° block
¥ CN8 To MR-J3-D05
= E[m safety logic unit
CcN1A0D Servo system _
controller or Front axis
0 servo amplifier CN1B

improving DC |
= CN1B E |:| Rear servo amplifier

L1

L. pd
L3 pd
P+ H7/

| Pz 1l
[

Regenerative option

L11 \

|
\
|
\

(FR-BEL-(H))

P+ O
C

J
reactor [4
C
CN1A or Cap

(Note 3)
Load-side encoder

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 P4 and P,.

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

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification
linear encoder/rotary encoder, refer to section 14.2.

4. 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.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-35000S

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB) or fuse

Personal

(Note 4) comuter

Magnetic
contactor
(MC)

Servo amplifier

(e} .

Junction

CN3 |D| terminal
o block

CN8 EI:.EM_ To MR-J3-D05
safety logic unit

cN1adD0 Servo system
troller or Front axis
- con
0

servo amplifier CN1B

cN1H 8 Rear servo amplifier
0 CN1A or Cap

Line noise
filter
(FR-BLF)

M—
Power § %‘

Power fact e option R
irr?p\:\;g\r/ir?g Ing Regenerative option ¢ &
reactor f
(FR-BEL-(H))
h— L 4

\ /

L21

(Note 3)
Load-side encoder

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 Py and P,.

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

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification
linear encoder/rotary encoder, refer to section 14.2.

4. 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.
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-350001S4 * MR-J3-50001S(4)

RST
(Note 2) | | |

Power supply

Molded-case |
circuit breaker IZH
(MCCB) or fuse I'I'Qﬁ

(Note 4)
Magnetic |ng
contactor
(MC)

Line noise
filter
(FR-BLF)

Ls

Servo amplifier

I
|

CN2L
(Note 3) .

Load-side encoder

L2

L1

e W\ N\

C

Regenerative option

(Note 1)
Power factor

improving DC

reactor
(FR-BEL-(H)

Servo motor

fffffffffffffffffffffff

Personal
computer

Junction
|D| terminal
block

CN8 EIM_ To MR-J3-D05
safety logic unit
Servo system
controller or Front axis
servo amplifier CN1B

Rear servo amplifier
CN1A or Cap

)

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 P, and P,.
2. Refer to section 1.3 for the power supply specification.

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification

linear encoder/rotary encoder, refer to section 14.2.

4. 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.

1 -



1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-70001S(4)

fffffffffffffffffffffff

|
: Personal :
|
SDNOte 2) | | MR Configurator computer |
ower supply CN5 | |
Molded-case ; @ :
circuit breaker : 1
(MCCB) or fuse Servo amplifier ! !

q
>
(Note 4) T ° Junction
M A W CN3 | .
agnetic Xy ﬂ l terminal
contactor vorm [ 4 ° block
Mc)  [§

mﬂm_ To MR-J3-D05
(Njote 1) safety logic unit
| S 25 St on e
Line noise 0 servo amplifier CN1B
filter L11 L2t
(FR-BLF)
cN1BH B Rear servo amplifier
L 0 CN1A or Cap
Power factor -
improving DC :I-!IIIIII\ |

reactor
(FR-BEL-(H)) H

P2

CN2L ﬂ@ﬁ
(Note 3)

Load-side encoder

P1

L L3

L2 I
L1

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 P4 and P,.

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

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification
linear encoder/rotary encoder, refer to section 14.2.

4. 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.
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1. FUNCTIONS AND CONFIGURATION

(7) MR-J3-11KOS(4) to MR-J3-22K1S(4)

RST
(Note 2) o
| Personal |
Power supply : computer :
|
Molded-case !
circuit breaker |
(MCCB) or fuse |
L2+ :
|
L1
(Note 4) \_ Servo amplifier
Magnetic \\ : / o Junction
contactor CN3 | unctio
(MC) I terminal
o block
( | (Note 1) ~ON& = T0 MR-43-D05
Line noise “—Hl safety logic unit
filter Hﬂ [ &) Servo system
(FR-BSFO1) g 1 CN1A controller or Front axis
‘ ’ 0 servo amplifier CN1B
i Ble
\ cNn1gH 8 Rear servo amplifier
K
| O CN1A or Cap
I 155 L
C @ Ll O I
P
Load-side encoder
Ls
\
L2
L1
(Note 1)
Power factor
improving DC
reactor
(FR-BEL-(H))
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 Py and P.

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

3. When fully closed control is used. For the configuration of the A/B/Z-phase pulse train interface or serial communication specification
linear encoder/rotary encoder, refer to section 14.2.

4. 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.
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2. INSTALLATION

2. INSTALLATION

/I WARNING

= To prevent electric shock, ground each equipment securely.

= Stacking in excess of the limited number of product packages is not allowed.
* Install the equipment on incombustible material. Installing them directly or close to

combustibles will lead to a fire.

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

Manual.

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

environmental conditions, refer to section 1.3.)

- Provide an adequate protection to prevent screws and other conductive matter, oil

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

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

(drive unit) and the servo motor with a cooling fan. Otherwise, it may cause a
malfunction.

* Do not drop or strike the converter unit and servo amplifier (drive unit). Isolate from

all impact loads.

- Do not install or operate the converter unit and servo amplifier (drive unit) which has

been damaged or has any parts missing.

« Do not install or operate a faulty servo amplifier.
* When the product has been stored for an extended period of time, contact your local

sales office.

* When treating the converter unit and servo ampilifier (drive unit), be careful about the

edged parts such as the corners of the servo amplifier.

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

cabinet.

2.1 Installation direction and clearances

/I\\ CAUTION

* The equipment must be installed in the specified direction. Otherwise, it may cause

a malfunction.

* Leave specified clearances between the servo amplifier and cabinet inside walls or

other equipment. Otherwise, it may cause a malfunction.




2. INSTALLATION

(1) 7kW or less

(a) Installation of one servo amplifier

7

Cabinet

10mm
or more N

40mm
or more

v Servo amplifier

<

40mm
or more

Z

(b) Installation of two or more servo amplifiers

10mm
or more

7

Cabinet

Wiring
allowa
80mm

nce

/

7

Top

Bottom

POINT

* Close mounting is available for the servo amplifier of under 3.5kW for 200V class
and 400W for 100V class.

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

7

Cabinet

30mm
or more

100mm

or more
10mm

or more

coco[c> 00 o o|

[
Eesaleeced

00 Q
Doo

I

7

=) ]
= ]
RSI© LSO
Omm
or more

$
:

30mm
or more

Leaving clearance

N

7

Cabinet

30mm
or more

100mm
or more

==

000
o o of

i
oo
5] Bol,

Bk
flooooolio o oo o of
=0

ﬂﬁ[@oooo
lloocoolloooooo
=

oo o]
boo
e
coo

|

or more

-

Mounting closely

Z

30mm
or more

Top

v
Bottom




2. INSTALLATION

(2) 11k to 22kW
(a) Installation of one servo amplifier

Cabinet Cabinet

7 %

40mm or more
Servo amplifier
U

Wiring
allowance

tomm %\ 0 —=E
. il
’_ "ﬂﬂﬂﬂHHHHHHHH

7, 7

(b) Installation of two or more servo amplifiers
Leave a large clearance between the top of the servo amplifier and the internal surface of the cabinet,

and install a cooling fan to prevent the internal temperature of the cabinet from exceeding the
environmental conditions.

Cabinet
7
100mm
ormore 10mm or more
@ U [@J U Top
A
30m 30mm
or more - re or more
‘ ‘ v
. ﬁ “ & Bottom

120mm or more

7

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

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



2. INSTALLATION

2.2 Keep out foreign materials

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

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

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

2.3 Cable stress

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

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

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

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

2.4 SSCNETII cable laying

SSCNETII cable is made from optical fiber. If optical fiber is added a power such as a major shock, lateral
pressure, haul, sudden bending or twist, its inside distorts or breaks, and optical transmission will not be
available. Especially, as optical fiber for MR-J3BUSCIM - MR-J3BUSLCIM-A is made of synthetic resin, it melts
down if being left near the fire or high temperature. Therefore, do not make it touched the part, which becomes
high temperature, such as radiator or regenerative option of servo amplifier.

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

(1) Minimum bend radius
Make sure to lay the cable with greater radius than the minimum bend radius. Do not press the cable to
edges of equipment or others. For SSCNETII cable, the appropriate length should be selected with due
consideration for the dimensions and arrangement of servo amplifier. When closing the door of cabinet, pay
careful attention for avoiding the case that SSCNETII cable is hold down by the door and the cable bend
becomes smaller than the minimum bend radius.
For the minimum bend radius, refer to section 11.1.6.



2. INSTALLATION

(2) Prohibition of vinyl tape use
Migrating plasticizer is used for vinyl tape. Keep the MR-J3BUS[IM, and MR-J3BUSLIM-A cables away
from vinyl tape because the optical characteristic may be affected.

SSCNETII cable Cord Cable
E D MR-J3BUSEIM A
MR-J3BUSCIM-A A A
MR-J3BUSCIM-B ©) ©)
Optical cord Cable A: Phthalate ester plasticizer such as DBP and DOP

may affect optical characteristic of cable.
O: Normally, cable is not affected by plasticizer.

(3) Precautions for migrating plasticizer added materials
Generally, soft polyvinyl chloride (PVC), polyethylene resin (PE) and fluorine resin contain non-migrating
plasticizer and they do not affect the optical characteristic of SSCNETII cable.
However, some wire sheaths and cable ties, which contain migrating plasticizer (phthalate ester), may
affect MR-J3BUSM and MR-J3BUSLCIM-A cables (made of plastic).
In addition, MR-J3BUS[IM-B cable (made of quartz glass) is not affected by plasticizer.

(4) Bundle fixing
Fix the cable at the closest part to the connector with bundle material in order to prevent SSCNETII cable
from putting its own weight on CN1A * CN1B connector of servo amplifier. Optical cord should be given
loose slack to avoid from becoming smaller than the minimum bend radius, and it should not be twisted.
When bundling the cable, fix and hold it in position by using cushioning such as sponge or rubber which
does not contain migratable plasticizers.
If using adhesive tape for bundling the cable, fire resistant acetate cloth adhesive tape 570F (Teraoka
Seisakusho Co., Ltd) is recommended.

Connector
7 N
al
a
~ Optical cord
Loose slack
Bundle material J ~ Cable
Recommended product: H
NK clamp SP type
(NIX, INC.)

(5) Tension
If tension is added on optical cable, the increase of transmission loss occurs because of external force
which concentrates on the fixing part of optical fiber or the connecting part of optical connector. At worst,
the breakage of optical fiber or damage of optical connector may occur. For cable laying, handle without
putting forced tension. For the tension strength, refer to section 11.1.6.
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2. INSTALLATION

(6)

Lateral pressure

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

Do not trample it down or tuck it down with the door of cabinet or others.

Twisting

If optical fiber is twisted, it will become the same stress added condition as when local lateral pressure or
bend is added. Consequently, transmission loss increases, and the breakage of optical fiber may occur at
worst.

Disposal

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

2.5 Inspection items

AWARNING electric shock may occur. In addition, always confirm from the front of the servo

* 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

amplifier whether the charge lamp is off or not.
= To avoid the risk of electric shock, only qualified personnel should attempt
inspections. For repair and parts replacement, contact your local sales office.

ACAUTION result.

Do not perform insulation resistance test on the servo amplifier as damage may

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

It is recommended to make the following checks periodically.

(1)

()

Check for loose terminal block screws. Retighten any loose screws.

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

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

Check for unusual noise generated from the servo amplifier.



2. INSTALLATION

2.6 Parts having service lives

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

(1)

(3)

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

Smoothing capacitor

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

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 controller forced stop has occurred 100,000 times in total, or
when the STO has been turned on and off 1,000,000 times while the servo motor is stopped under servo-
off state. However, the lives of relays may depend on the power supply capacity.

Servo amplifier cooling fan

The cooling fan bearings reach the end of their life in 10,000 to 30,000 hours. Normally, therefore, the
cooling fan must be changed in a few years of continuous operation as a guideline.

It must also be changed if unusual noise or vibration is found during inspection.
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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,
always confirm from the front of the servo amplifier whether the charge lamp is off or
not.

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

installed. Otherwise, it may cause an electric shock.

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

pinched. Otherwise, it may cause an electric shock.

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

/I\\ CAUTION

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

unexpectedly, resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.
- Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.
* The surge absorbing diode installed to the DC relay for control output should be

fitted in the specified direction. Otherwise, the emergency stop and other protective
circuits may not operate.

Servo amplifier

Servo amplifier

(drive unit) (drive unit)
24VDC 24VDC
DOCOM — DOCOM F—
= S,
a Control output IRA a Control output
signal signal
DICOM DICOM

For sink output interface For source output interface

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

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

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

with the power line of the servo motor.

* When using the regenerative resistor, switch power off with the alarm signal.

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

« Do not modify the equipment.
* Connect the servo amplifier power supply output (U, V, and W) to the servo motor

power supply input (U, V, and W) directly. Do not let a magnetic contactor, etc.
intervene. Otherwise, it may cause a malfunction.

Servo motor

Servo amplifier




3. SIGNALS AND WIRING

3.1 Input power supply circuit

= Always connect a magnetic contactor between the main circuit power supply and L,
Lo, and L3 of the servo amplifier, 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

ACAUTION ?Jmplifier malfunc?[ions.. . o .

* Use the malfunction signal to switch main circuit power supply off. Otherwise, a
regenerative transistor fault or the like may overheat the regenerative resistor,
causing a fire.

= Check the servo amplifier model, and then input proper voltage to the servo
amplifier power supply.

POINT

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

* The signal EM2 of the servo amplifier is the same as EM1 of the servo amplifier in
torque control mode.

Wire the power supply/main circuit so that power is shut off and the servo-on command turned off as soon as
an alarm occurs. 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 200V to 230VAC power supply to MR-J3-1000S to MR-J3-35000S

(Note

Note 1.

w

(Note 4)
Malfunction
RA1 OFF

Servo motor
MCCB
3-phase ~ |:
200 to ! * U
230VAC | L[ Motor
> 4 Y
w
&
(Note 3)
Encoder cable Encoder
(Note 8)
Main circuit
power supply CN3 CN3 24VPC
5) Forced stop 2 ,—/—\'% EM2 DOCOM I|
DOCOM| DICOM
ALM [ D Malfunction (Note 4) [ (Note 5)
CN8
(Note 9)
Short-circuit connector
(Supplied with servo amplifier)

Always connect P4 and P,. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. Use either the
power factor improving DC reactor or the power factor improving AC reactor.

. Always connect P(+) and D. (Factory-wired.) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.
. If deactivating output of malfunction (ALM) with parameter change, configure up the power supply circuit which switches off the

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

. This diagram is for sink /O interface. For source I/O interface, refer to section 3.8.3.
. Refer to section 3.11.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts. Depending on the main circuit voltage and operation pattern, bus
voltage decreases, and that may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake
deceleration is not required, slow the time to turn off the magnetic contactor.

Turn off EM2 when the main power circuit power supply is off.

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



3. SIGNALS AND WIRING

(2) For 1-phase 200V to 230VAC power supply to MR-J3-100S to MR-J3-7000S

(Note

Note 1.

w

(Note 4)
Malfunction
OFF
RA1 o o . Bﬁ . |—|
©® w = ]
EMG stop switch MC
Servo amplifier Servo motor
MCCB _|CNP1
1-phase . b
200 to ~T [ | CNP3|_ (Note 6)
|
230VAC < | U U_NMotor
: 1V ; \V
|
| W o w
| S
Pe | PE|
Jonpz. RS
| Ras
‘ N I L
|
|
! CN2 (Note 3)
Sl |: Encoder cable Encoder
|
L2 | C
(Note 8)
Main circuit
power supply CN3 CN3 24VPC
5) Forced stop 2 ,—/—\'1? EM2 DOCOM, II
DOCOM| DICOM
ALM [ D Malfunction (Note 4) [ (Note 5)
CN8
(Note 9)
Short-circuit connector
(Supplied with servo amplifier)

Always connect P4 and P,. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. Use either the
power factor improving DC reactor or the power factor improving AC reactor.

. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.
. If deactivating output of malfunction (ALM) with parameter change, configure up the power supply circuit which switches off the

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

. This diagram is for sink /O interface. For source I/O interface, refer to section 3.8.3.
. Refer to section 3.11.

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

Turn off EM2 when the main power circuit power supply is off.

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



3. SIGNALS AND WIRING

(3) For MR-J3-1000S1 to MR-J3-4001S1

(Note 4)
Malgﬂgtlon OFF
S —

Servo motor
1-0n MCCB
-phase
100 to — _ (Note 6)
120VAC X ; U_NMotor
; Y
1 W
. )
|
|
(Note 3)
:| Encoder cable |::| En:coder
(Note 8)
Main circuit
power supply CN3 CN3 24VPC
(Note 5) Forced stop 2 ,—/—\'1? EM2 DOCOM i
DOCOM| DICOM
ALM [ D Malfunction (Note 4) [ (Note 5)
CN8
(Note 9)
Short-circuit connector
(Supplied with servo amplifier)

Note 1.
2.
3.
4.

Always connect P4 and P,. (Factory-wired.) The power factor improving DC reactor cannot be used.

Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 11.2.

For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.

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

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. Refer to section 3.11.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts. Depending on the main circuit voltage and operation pattern, bus
voltage decreases, and that may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake
deceleration is not required, slow the time to turn off the magnetic contactor.

Turn off EM2 when the main power circuit power supply is off.

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



3. SIGNALS AND WIRING

(4) MR-J3-6000S4 to MR-J3-2001S4

(Note 4)
Malfunction
OFF
RA1 ON ]
O W - ]
EMG stop switch MC
(Note 7)
Stepdown
transformer Servo amplifier Servo motor
MCCB
—X
gé%hase = E CNP3|_ (Note 6) 5
to —X U T
480VAC | [ | | Motor
W ) : V ; \
LW O w
S &
PE |_
e
! |
e
CN2 (Note 3)
Encoder cable :| Enc:oder
(Note 9)
Main circuit
power supply CN3 CN3 24VDC
(Note 5) Forced stop 2 ,—/—\'& EM2 DOCOM i
DOCOM DICOM
ALM I D Malfunction (Note 4) [ (Note 5)
CN8
(Note 10)
Short-circuit connector
(Supplied with servo amplifier)

Note 1. Always connect P4 and P,. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. Use either the

® N o o

9.

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

. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to section 11.2.
. For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.

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

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

Refer to section 3.11.

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

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

Turn off EM2 when the main power circuit power supply is off.

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



3. SIGNALS AND WIRING

(5) MR-J3-50000S * MR-J3-70000S

(Note 4)
Malfunction (Note 7)
RA1 — ?\,F\F ON Power supply
o®  w ’ ol cooling fan
EMG stop switch LMC ~
Servo amplifier Servo motor T
mces | | Y“me 0 JTEC
3-phase ~ ( Built-in : (Note 6)
%gg\ﬁc l L f regenerative Y ¢ U N WMotor
< L ‘ resistor  y/ o Vv
| \’\ MCCB
W O— W
|
! &)
PE|_.
| : @
| |
AN
|TE3 N
I N |
CN2 (Note 3)
‘ Pi Encoder cable Encoder
(Note 1) [
P2
BU
—
S
(Note 8) Cooling fan
Main circuit
power supply CN3 CN3 24\{PC
(Note 5) Forced stop 2 ,—/—"1% EM2 bocon ]
OCOM| DICOM
ALM [ D Malfunction (Note 4) [~ (Note 5)
CN8
(Note 10)
Short-circuit connector
(Supplied with servo amplifier)

Note 1.

w

~N O

9.
10.

Always connect P4 and P,. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. 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. Refer to section 11.1 for selection of the cable.

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

. This diagram is for sink 1/O interface. For source I/O interface, refer to section 3.8.3.
. Refer to section 3.11.
. A cooling fan is attached to the HA-LP601 and the HA-LP701M servo motors. For power supply specification of the cooling fan, refer

to section 3.11.2 (3) (b).

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

Turn off EM2 when the main power circuit power supply is off.

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



3. SIGNALS AND WIRING

(6) MR-J3-350001S4 to MR-J3-70001S4

(Note 4)
Malfunction
RA1 OFF ON
o U . (Note 8)
v® W 5 H Power supply
EMG stop switch MC [SK] cooling fan
(Note 7) o
Stepdown
transformer Note 9 Servo amplifier Servo motor 1
MCCB Ml (Noted) e .
—X L
3 phase 18 (L = /1 sui | (Note6)
380 to —X ! —0 L2 tive Y 77 u M
480VAC [ L f |: | ‘ regenerative | otor
—X - ! w resistor : Vv
| \*\ MCCB
W O w
| ®
,,,,, PE |
. . @ os
! |
@ z;
CON CN2 (Note 3)
l |: Encoder cable Encoder
|
w 1 :| |::| C
BU
)—
(Note 10) @ BV
Main circuit .
power supply CN3 CN3 24VI|3C Cooling fan
(Note 5) Forced stop 2 ,—/—"1% EM2 bocon ]
OCOM| DICOM
ALM I D Malfunction (Note 5)
CN8
(Note 11)
Short-circuit connector
(Supplied with servo ampilifier)

Note 1.

® N o o

10.
11.

Always connect P4 and P,. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. 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. Refer to section 11.1 for selection of the cable.

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

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

Refer to section 3.11.

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

A cooling fan is attached to the HA-LP6014 and the HA-LP701M4 servo motors. For power supply specification of the cooling fan,
refer to section 3.11.2 (3) (b).

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

Turn off EM2 when the main power circuit power supply is off.

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



3. SIGNALS AND WIRING

(7) MR-J3-11KOS to MR-J3-22K00S

Servo motor

(Note 12)
Power supply
cooling fan

/'\/
N —1

Servo motor
thermal relay
OFF
RA2 RA1 \‘\@ Ny
U ()
(Note 4) :
Malfunction EMG stop switch
(Note 10)
(Note 8) Servo amplifier External
ote ynamic
MccB — :EE 7777777777 brake(option)
3-phase ~ ( L —
200 to —X * —0 Lo
230VAC | L[

2 Ls

Regenerative
resistor

|
|
|
|
|
|
|
|
|
T
L

,,,,,,,

(Note 3)

:| Encoder cable |::| :

Encoder

VA

MCCB

Cooling fan
(Note 7)
OHS1 OHS2
Servo motor
4 s thermal relay
24VDC =
r
24VDC

(Note 9)
Main circuit CN3 CN3
ower suppl

(Note 5) Forced stop 2 ,p_ /%1\ EM2 Ipocon
OCOM DICOM
ALM

CN8

(Note 11)

Short-circuit connector
(Supplied with servo amplifier)

(

.

Malfunction (Note 4)

(Note 5)



3. SIGNALS AND WIRING

Note 1.

w

1.
12.

Always connect P4 and P. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. Use either the
power factor improving DC reactor or the power factor improving AC reactor.
Connect the regenerative resistor. When using the regenerative option, refer to section 11.2.

. For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.
. If deactivating output of malfunction (ALM) with parameter change, configure up the power supply circuit which switches off the

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

. This diagram is for sink I/O interface. For source /O interface, refer to section 3.8.3.
. Refer to section 3.11.
. Cooling fan power supply of the HA-LP11K2 servo motor is 1-phase. Power supply specification of the cooling fan is different from

that of the servo amplifier. Therefore, separate power supply is required.

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

between current being applied to the coil until closure of contacts. Depending on the main circuit voltage and operation pattern, bus
voltage decreases, and that may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake
deceleration is not required, slow the time to turn off the magnetic contactor.

. Turn off EM2 when the main power circuit power supply is off.
. 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 system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

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

For the cooling fan power supply, refer to section 3.11.2 (3) (b).

3- 10



3. SIGNALS AND WIRING

(8) MR-J3-11K[1S4 to MR-J3-22K1S4

Servo motor

thermal relay OFF
RA2 ~ RA1 o T _ON ]
Moo )y e WG| s (Note &
Malfunction p swi Power supply
cooling fan
(Note 9) (Note 12) S~
tgtr?sﬁ%?mgr Servo amplifier External Servo motor ST
MCCB (Note 10) TE dynamic
. MC - - -| brake(option)
3-phase — [ L - L ‘ I L L U
380 to —x L U ;
480VAC | [[C 2 ‘ [ V] Motor
>/< 7 L3 \Y 1 I \7\ 7\
W& W
ote i (Note
Note 2 Note 6 ()
|
Regenerative | (Note 1) |
resistor 1 ¢ P B
|
|
|
|
|
|
CN2 (Note 3) Encoder
|: Encoder cable C
BU
Cooling fan
(Note 7)
OHS1 OHS2
Servo motor
_ | thermal relay
24VDC =
r
(Note 11)
(Note 5) Forced stop 2 ,—/—\'1% EM2 [DOCON II
OCOM| DICOM
ALM [ B Malfunction (Note 4) (Note 5)
CN8
(Note 13)
Short-circuit connector
(Supplied with servo amplifier)
3- 1

MCCB



3. SIGNALS AND WIRING

Note 1.

w

Always connect P4 and P. (Factory-wired.) When using the power factor improving DC reactor, refer to section 11.13. Use either the
power factor improving DC reactor or the power factor improving AC reactor.
Connect the regenerative resistor. When using the regenerative option, refer to section 11.2.

. For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.

4. If deactivating output of malfunction (ALM) with parameter change, configure up the power supply circuit which switches off the

=N

11

13.

o © x® N’

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

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

Refer to section 3.11.

Servo amplifiers does not have BW when the cooling fan power supply is 1-phase.

For the cooling fan power supply, refer to section 3.11.2 (3) (b).

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

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

between current being applied to the coil until closure of contacts. Depending on the main circuit voltage and operation pattern, bus
voltage decreases, and that may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake
deceleration is not required, slow the time to turn off the magnetic contactor.

. Turn off EM2 when the main power circuit power supply is off.
12.

Use an external dynamic brake for this servo ampilifier. 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 system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

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

3- 12



3. SIGNALS AND WIRING

3.2 I/0 signal connection example

POINT

* The signal EM2 of the servo amplifier is the same as EM1 of the servo amplifier in
torque control mode.

3.2.1 Sink I/O interface

Servo amplifier

CN8
(Note 16)
Short circuit connector
(Supplied with servo
amplifier)
10m or less (Note 12) 10m or less R
« CN3
5 |picom
(Note 15) (Note 12) (Note 2)
(Note 3, 4) Main circuit power 13 |MBR b Magnetic brake interlock
Forced stop 2 _——T——EM2 | 20 =p (Note 13)
FLS ~+— DI 9 9 | INP T M T In-position
(Note 14) < RLS T~ D12 | 12 15 |ALM =1~ Malfunction (Note 11)
DOG DI3 | 19 i
II picom | 10 6 | LA S+ Encoder A-phase pulse
(Note 10) 24VDC bocom| 3 16 |LAR | ‘ ‘ |, (differential line driver)
| |
Personal 7 | LB 3 » IE(jr]ch'oder 'BI;I)'hasg pulse
(Note 5) computer USB cable 17 [LBR (differential line driver)
MR Configurator — MR-J3USBCBL3M 8 | Lz il il Encoder Z-oh |
(option) I T ncoder Z-phase pulse
:| CN5 18 |LZR : : (differential line driver)
@ + 11 | LG 5——> Control common
4 |MO1 Analog monitor 1
1 LG Control common
14 |MO2 Analog monitor 2
Secrgﬁtféféfm Control common
(Note 6) Plate| SD
SSCNETII cable
(option)
CN1A  sw1
N
sw2| (Note 8)
] CN1B
12
(Note 1)
(Note 6) &) El}__|
SSCNETII cable —
(option) MRIZTS | Note 7 MRIZDS |Note 7| MRIZDS |note 7)
(2 axis) (3 axis) (n axis)
CN1A CN1B CN1A cms[}?{]mm CN1B[](CN$9 %)
SWi1 SwWi1 SwWi1
) P )
@J (Note|8) @ (Note|8) @ (Note 8)
S-VV2 SW2 SW2
12 12 12
(Note 6)
SSCNETII cable
(option)
3- 13



3. SIGNALS AND WIRING

Note 1.

o o~ w

11.
12.

13

15.
16.

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

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

If the controller does not have forced stop function, always install the forced stop 2 switch (Normally closed contact).

When starting operation, always turn on the forced stop 2 (EM2). (Normally closed contact)

Use MRZJW3-SETUP 221E. (Refer to section 11.8)

Use SSCNETII cables listed in the following table.

Cable Cable model name Cable length

Standard cord inside panel MR-J3BUSCIM 0.15m to 3m
Standard cable outside panel MR-J3BUSTCIM-A 5m to 20m
Long-distance cable MR-J3BUSCIM-B 30m to 50m

The wiring of the second and subsequent axes is omitted.

. Up to sixteen axes may be connected. Refer to section 3.14 for setting of axis selection.
. Make sure to put a cap on the unused CN1A - CN1B.
. Supply 24VDC=+10% 200mA current for interfaces from the outside. 200mA is the value applicable when all I/O signals are used.

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

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

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

. The signal can be changed by parameter No.PD07, PD08, PD09.
14.

Devices can be assigned for DI1 - DI2 - DI3 with controller setting. For devices that can be assigned, refer to the controller
instruction manual. The assigned devices are for the Q173DCPU + Q172DCPU * Q173HCPU + Q172HCPU, Q170MCPU,
QD74MHO and QD75MHO.

FLS: Upper stroke limit

RLS: Lower stroke limit

DOG: Proximity dog

Turn off EM2 when the main power circuit power supply is off.

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

3- 14



3. SIGNALS AND WIRING

3.2.2 Source I/O interface

POINT

* For Note, refer to section 3.2.1.

(Note 16)  Servo amplifier
Short circuit
connector
(Supplied with| cN8
servo
amplifier)(
(Note 12) (Note 12)
| CN3 CN3 . (Note 2)
i pIcoM | 10 13 |MBR —ﬁ-‘ Magnetic brake interlock
(Note 10) 24VDC m——— T e Note 13
9 | INP - In-position (Note 13)
FLS T b | 2 15 | ALM l: Malfunction (Note 11)
RA3) alrunction ote
(Note 14) < RLS R DI2 | 12
DOG DI3 | 19 10m or less
Note 3, 4 T~ 6 | LA T —— Encoder A-phase pulse
%orced stng - EM2 | 20 16 |LAR ! "', (differential line driver)
(Note 15) Iy Iy
Main circuit power 7 | LB ‘ ‘ Encoder B-phase pulse
10m or less 17 |LBR] ‘ ', (differential line driver)
| |
Personal 8 | LZ ‘ : ‘ 1 Encoder Z-phase pulse
(Note 5) computer USB cable 18 |LZR ::l::::: : (differential line driver)
MR Configurator — MR-J3USBCBL3M L )
(option) 1 | LG ——— Control common
N H] CN5
@ 4 |MO1 Analog monitor 1
1 LG
14 |MO2 Analog monitor 2
Servo system Plate| SD
controller
(Note 6) 2m or less
SSCNETII cable
(option) ] c SW1
N1A [T
swz2| (Note 8)
:| CN1B 12
(Note 1)
(Note 6) &) ]
SSCNETII cable —
(option) MR-J30S |Note 7| MRU3DS |note 79 MR-I3ES  |Note 7
(2 axis) (Note 7) (3 axis) (Note 7) (n axis) (Note 7)
:|CN1A CN1B|:H:|CN1A CN1B[}? :|CN1A cig| | |Sioe )
SWi1 \ SW1 SWi1
N . 2N
@ (Note 8), @ (Note|8) (Note 8)
12 12 12
(Note 6)
SSCNETII cable
(option)
3- 15



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 OUTLINE
DRAWINGS.

Connection target

Abbreviation (Application) Description
Supply the following power to L4, Ly, Ls. For the 1-phase 200V to 230VAC power supply, connect
the power supply to L+, L,, and keep L; open.
Servo amplifier | MR-J3-1000S | MR-J3-1000S | MR-J3-1000S81
Power supply to 7000S to 22KJS to 400181
3-phase 200V to 230VAC, 50/60Hz Ly- L= Ls
Ly Main circuit power 1-phase 200V to 230VAC, 50/60Hz Li- L,
::2 supply 1-phase 100V to 120VAC, 50/60Hz [
3
Servo amplifier MR-J3-6001S4 to 22K1S4
Power supply
3-phase 380V to 480VAC, 50/60Hz Ly Ly Ls
1) MR-J3-7000S or less
When not using the power factor improving DC reactor, connect P4 and P,. (Factory-wired.)
When using the power factor improving DC reactor, disconnect P, and P, and connect the
P Power factor power factor improving DC reactor to P4 and P;.
P1 improving DC 2) MR-J3-11KS(4) to 22K S(4)
2 reactor MR-J3-11KOS(4) to 22KS(4) do not have P;.
When not using the power factor improving reactor, connect P, and P. (Factory-wired)
When using the power factor improving reactor, connect it to P and P;.
Refer to section 11.13.
1) MR-J3-3500S or less - MR-J3-2001S4 or less
When using servo amplifier built-in regenerative resistor, connect P(+) and D. (Factory-wired)
When using regenerative option, disconnect P(+) and D, and connect regenerative option to P
and C.
2) MR-J3-350084 - 5000S(4) - 7000S(4)
P MR-J3-350[0S4 + 5000S(4) = 7001S(4) do not have D.
. . When using servo amplifier built-in regenerative resistor, connect P and C. (Factory-wired)
C Regenerative option . . . . . .
D \C/:Vhen using regenerative option, disconnect P and C, and connect regenerative option to P and
3) MR-J3-11KS(4) to 22KS(4)
MR-J3-11KS(4) to 22K[1S(4) do not have D.
When not using the power regenerative converter and the brake unit, make sure to connect the
regenerative option to P and C.
Refer to section 11.2 to 11.5.
Supply the following power to L1 = Lps.
Servo amplifier [ MR-J3-100S [ MR-J3-1000S1 [ MR-J3-601S4
Ly Control circuit Power supply to 22KOS to 40051 to 22K[OS4
Lo power supply 1-phase 200V to 230VAC Li1* Lo
1-phase 100V to 120VAC Li1* Lo
1-phase 380V to 480VAC Ly = Loy
U Connect to the servo motor power supply terminals (U, V, W). Connect the servo amplifier power
\% Servo motor power | supply output (U, V, and W) to the servo motor power supply input (U, V, and W) directly. Do not let
W a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.
Regenerative When using the power regenerative converter/brake unit, connect it to P and N.
N converter Do not connect to servo amplifier MR-J3-3500S(4) or less.
Brake unit For details, refer to section 11.3 to 11.5.
) Protective earth Connect to the earth terminal of the servo motor and to the protective earth (PE) of the cabinet to

(PE)

perform grounding.
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3. SIGNALS AND WIRING

3.3.2 Power-on sequence

POINT

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

(1) Power-on procedure
1) Always wire the power supply as shown in above section 3.1 using the magnetic contactor with the
main circuit power supply (3-phase: L4, Lo, L3, 1-phase: L4, L2). Configure up an external sequence
to switch off the magnetic contactor as soon as an alarm occurs.

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

3) The servo amplifier can accept the servo-on command within 3s the main circuit power supply is

switched on. (Refer to paragraph (2) of this section.)

(2) Timing chart

Servo-on command accepted

(3s)
I 1
Main circuit ON ‘
Control circuit power OFF |
|
|
Base circuit 82: 1 |
! ' 95ms 10ms ' ! ! ' 95ms
e — it

Servo-on command  ON T
(from controller) OFF
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3. SIGNALS AND WIRING

3.3.3 CNP1, CNP2, CNP3 wiring method

POINT

* Refer to section 11.11 for the wire sizes used for wiring.
* MR-J3-500S or more * MR-J3-3500S4 or more does not have these
connectors.

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

(1) MR-J3-1000S to MR-J3-10001S

(a) Servo amplifier power supply connectors

(Note) Servo amplifier power supply connectors

Cable finish OD: to ¢ 3.8mm

|
|
|
|
|
|
|
|
|
|
1
: Applicable cable example
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Connector for CNP1
54928-0670 (Molex)

|
! 0
1 |CNP1 |
Connector for CNP2 ! > |:|
54927-0520 (Molex) ‘
| =
(=2 H ' CNP2
= D .
= H ' CNP3 ‘& D
Connector for CNP3 1 [
54928-0370 (Molex) : (=]
|
T

E
He——— ——
=

Servo amplifier

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

(b) Termination of the cables

Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath

Core

o

8 to 9mm

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

wires together.

Cable size Ferrule type (Note 1) .
[mm?] AWG For 1 cable For 2 cable Crimping tool (Note 2)
1.2511.5 16 Al1.5-10BK AI-TWIN2 x 1.5-10BK -
2/25 14 Al2.5-10BU Variocrimp 4 206-204

Note 1. Manufacturer: Phoenix Contact
2. Manufacturer: WAGO
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3. SIGNALS AND WIRING

(c) The twin type connector for CNP2 (L11 = L21): 721-2105/026-000 (WAGO)
Using this connector enables passing a wire of control circuit power supply.
Refer to App. 3 for details of connector.

Twin type connector for CNP2

L1

Power supply
or Front axis

(2) MR-J3-2000S - MR-J3-6000S4 to MR-J3-20000S4
(a) Servo amplifier power supply connectors

Servo amplifier power supply connectors
Connector for CNP1
721-207/026-000 (Plug)
(WAGO)

Servo amplifier

I
O o Ol ol o] ol aij
00

i

T O
AN 9 e e

Applicable cable example C
Cabile finish OD: ¢ 4.1mm or less =i

(WAGO) 3

721-203/026-000 (Plug)
(WAGO)

|
|
l
Connector for CNP3 !
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
l
|
| 721-205/026-000 (Plug)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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

Sheath Core

DErwwer—

8 to 9mm

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

Cable size Ferrule type o
Crimping tool (Note 2)
[mm?] AWG For 1 cable For 2 cable
AI-TWIN2 x 1.5-10BK
1.25/1.5 16 Al1.5-10BK (Note 1) L
(Note 1) Variocrimp 4 206-204
2 14 216-205 (Note 2)

Note 1. Manufacturer: Phoenix Contact
2. Manufacturer: WAGO
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3. SIGNALS AND WIRING

(c) The twin type connector for CNP2 (L11 = L21): 721-2205/026-000 (WAGO)
Using this connector enables passing a wire of control circuit power supply.
Refer to App. 3 for details of connector.

Twin type connector for CNP2

Q CNP2

“> L1

L1
Power supply

f Rear axis
or Front axis

L21 L21

(3) MR-J3-3500S
(a) Servo amplifier power supply connectors

Servo amplifier power supply connectors

77777777777777777777777777777777777777777777777777

Connector for CNP1
PC4/6-STF-7.62-CRWH
(Phoenix Contact)

Servo amplifier

Applicable cable example
Cabile finish OD: ¢ 5mm or less

Connector for CNP3 CNP1

PC4/3-STF-7.62-CRWH
(Phoenix Contact)

L~

Connector for CNP2 (Note)

D[][]mmn: o

. 54927-0520 (Molex)
Applicable cable example
Cabile finish OD: ¢ 3.8mm or less (

8838
A
(@) @]
=z z
R T
N w
v
v L\_I_l

ooooo

Note. As twin type connector for CNP2 (L4, Ly) is the same as MR-J3-1000S or smaller. Refer to (1) (c) of this
section.

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

Sheath Core

e

7mm

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

Cable size Ferrule type o
Crimping tool Manufacturer
[mm?] [ AWG For 1 cable For 2 cables
1.25/1.5 16 Al1.5-8BK AI-TWIN2 x 1.5-8BK
2.0/2.5 14 Al2.5-8BU Al-TWIN2 x 2.5-10BU CRIMPFOX-ZA3 Phoenix Contact
3.5 12 Al4-10GY
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3. SIGNALS AND WIRING

2) CNP2
CNP2 is the same as MR-J3-10000S or smaller capacities. Refer to (1) (b) of this section.

(4) Insertion of cable into Molex and WAGO connectors

Insertion of cable into 54928-0610, 54927-0520, 54928 (Molex) connectors and 721-207/026-000, 721-
205/

026-000 and 721-203/026-000 (WAGO) connectors are as follows.

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

POINT

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

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

(a) When using the supplied cable connection lever

1) The servo amplifier is packed with the cable connection lever.
a) 54932-0000 (Molex)

[Unit: mm]
. 20.6 R
10
0
| <
2 || il
Approx. 4.9

7.7

4.7 Approx. 3
23
SRR
5 »

6
o
|
Approx. 7.7

Approx.3.4
| i)
—
b) 231-131 (WAGO)
[Unit: mm]
N
ey R
<| ™
J
20.3
10
L] I WAGO 231\,
1 °
| i —~ Vv
i 1.3 16
o5 17.5
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3. SIGNALS AND WIRING

2) Cable connection procedure

Cable connection lever

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

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

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

4) Release the cable connection lever.
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3. SIGNALS AND WIRING

(b) Inserting the cable into the connector

1) Applicable flat-blade screwdriver dimensions
Always use the screwdriver shown here to do the work.

[Unit: mm]

Approx. R0.3 Approx. 22
D

7
(@) Y

Approx. R0.3

_I__ ________ -

3t03.5

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

ﬁ

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

4 2) If inserted properly, the screwdriver is held.

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

4) Releasing the screwdriver connects the cable.
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3. SIGNALS AND WIRING

3) When using the flat-blade screwdriver - part 2
F\/

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

—

4) Releasing the screwdriver connects the cable.
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3. SIGNALS AND WIRING

(5) How to insert the cable into Phoenix Contact connector

POINT

torque.

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

Insertion of cables into Phoenix Contact connector PC4/6-STF-7.62-CRWH or PC4/3-STF-7.62-CRWH is

shown as follows.

Before inserting the cable into the opening, make sure that the screw of the terminal is fully loose. Insert the
core of the cable into the opening and tighten the screw with a flat-blade screwdriver. When the cable is not
tightened enough to the connector, the cable or connector may generate heat because of the poor contact.
(When using a cable of 1.5mm2 or less, two cables may be inserted into one opening.)

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

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

N * m torque to screw.

Flat-blade
screwdriver

To loosen

To tighten
y/ @\ Wire
Opening

» To loosen

Flat-blade
screwdriver

To tighten
Connector screw

Servo amplifier power
supply connector

3-

25
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3. SIGNALS AND WIRING

3.4 Connectors and signal arrangements

POINT

* The pin configurations of the connectors are as viewed from the cable connector
wiring section.
* For STO 1/O signal connectors (CN8), refer to chapter 15.

The servo amplifier front view shown is that of the MR-J3-200S or less. Refer to chapter 9 Outline Drawings for
the appearances and connector layouts of the other servo ampilifiers.

CN5 (USB connector)
Refer to section 11.8.

O CN3
- )
For STO 1/O signal > s
connectors, refer to LG LG
chapter 15.
DI1 3 DI2 13
4 DOCOM 14 MBR
MO1 5 MO2 15
6 DICOM 16 ALM
Connector for LA 7 LAR 17
the front axis of 8 18
(Note) CN2L CN1A SSCNETII LB LBR
: : cable. Lz LZR
(When using serial encoder) Connector for the 9 19
a K :: rear axis of CN1B 10 20
..@.. 5 SSCNET I cable. INP bi3
DICOM EM2
ErEzE S
MR2 B
(Note) CN2L s
(When using A/B/Z-phase pulse encoder) ° (Note) CN2

o .l@l.
. . g The frames of the CN2, CN2L and . . .
[P5] . . CN3 connectors are connected to [P5] . .

the PE (earth) terminal (@) in the

amplifier.

Note. The 3M make connector is shown. When using any other connector, refer to section 11.1.2.
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3. SIGNALS AND WIRING

3.5 Signal (device) explanations

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

(1) Connector applications

Connector Name Function/Application

CN1A Connector for bus cable from . . . . .

) . Used for connection with the controller or preceding-axis servo amplifier.
preceding axis.

CN1B Connector for bus cable to . ) . . .

] Used for connection with the next-axis servo amplifier or for connection of the cap.
next axis

CN2 Servo motor encoder . )

Used for connection with the servo motor encoder.
connector

CN2L Load-side encoder connector | Used for connection with the load-side encoder.

CN4 Battery connection connector | When using as absolute position detection system, connect to battery (MR-J3BAT).
Before installing a battery, turn off the main circuit power while keeping the control
circuit power on. Wait for 15 minutes or more (20 minutes or for drive unit 30kW or
more) until the charge lamp turns off. Then, confirm that the voltage between P(+) and
N(—) (L+ and L— for drive unit 30kW or more) is safe with a voltage tester and
others. Otherwise, an electric shock may occur. In addition, always confirm from the
front of the servo amplifier whether the charge lamp is off or not. Replace the battery
with main circuit power OFF and with control circuit power ON. Replacing the battery
with the control circuit power OFF results in loosing absolute position data.

CN5 Communication connector )

The personal computer is connected.
(USB)
CN8 STO 1/O signal connector | For STO I/O signal connectors (CN8), refer to chapter 15.

(2) /O device

(a) Input device

Device

Connector

Symbol pin No.

Function/Application 1/0 division

Forced stop 2

EM2 CN3-20

When the forced stop 2 (EM2) turns off or when alarm for forced stop DI-1
occurs, the servo motor decelerates to a stop.

EM2 and EM1 are mutually exclusive.

The signal EM2 of the servo amplifier is the same as EM1 of the servo

amplifier in torque control mode.

Forced stop

EM1 (CN3-20)

Set parameter No.PA04 to "30C0 1", and make the forced stop 1 (EM1) DI-1
usable.

Turn EM1 off (open between commons) to bring the motor to an forced stop
state, in which the base circuit is shut off and the dynamic brake is
operated.

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

state.

DI1 CN3-2

DI2 CN3-12

DI3 CN3-19

Devices can be assigned for DI1 DI2 DI3 with controller setting. DI-1

For devices that can be assigned, refer to the controller instruction manual. DI-1

The following devices can be assigned for Q173DCPU, Q172DCPU,
Q173HCPU, Q172HCPU, Q170MCPU, QD74MHICI and QD75MH].

DI-1
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3. SIGNALS AND WIRING

(b) Output device

Device

Symbol

Connector
pin No.

Function/Application

1/0 division

Malfunction

ALM

CN3-15

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

DO-1

Electromagnetic
brake interlock

MBR

CN3-13

When using this signal, set operation delay time of the electromagnetic
brake in parameter No.PC02.
In the servo-off or alarm status, MBR turns off.

DO-1

In-position
(Positioning
completed)

INP

CN3-9

INP turns on when the number of droop pulse is in the preset in-position
range. The in-position range can be changed using parameter No.PA10.
When the in-position range is increased, INP may be on conductive status
during low-speed rotation.

INP turns on when servo-on turns on.

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

DO-1

Ready

RD

When using the signal, make it usable by the setting of parameter No.PD07
to PD09.

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

DO-1

Dynamic brake
interlock

DB

When using the signal, make it usable by the setting of parameter No.PD07
to PD09. DB turns off when the dynamic brake needs to operate. When
using the external dynamic brake on the servo amplifier of 11kW or more,
this device is required. (Refer to section 11.6.) For the servo amplifier of
7kW or less, it is not necessary to use this device.

DO-1

Speed reached

SA

When using this signal, make it usable by the setting of parameter No.PD07
to PD09.

When the servo is off, SA will be turned OFF. When servo motor rotation
speed becomes approximately setting speed, SA will be turned ON. When
the preset speed is 20r/min or less, SA always turns on. This signal cannot
be used in position control mode and torque control mode.

DO-1

Limiting speed

VLC

When using the signal, make it usable by the setting of parameter No.PD07
to parameter No.PD09.

When speed reaches the value set with controller in torque control mode,
VLC will be turned on. When the servo-on command will be turned off, VLC
will be turned off.

This signal cannot be used in the position control mode and speed control
mode.

DO-1

Limiting torque

TLC

When using this signal, make it usable by the setting of parameter No.PD0O7
to PD09.

When torque is produced level of torque set with controller, TLC will be
turned ON. When the servo-on command will be turned off, TLC will be
turned OFF.

This signal cannot be used in the torque control mode.

DO-1
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erasing

to PD09.

ABSV turns on when the absolute position erased.

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

Device Symbol Cg;;”z‘gor Function/Application 1/0 division
Zero speed ZSP When using this signal, make it usable by the setting of parameter No.PD07 DO-1
detection to PD09.
ZSP turns on when the servo motor speed is zero speed (50r/min) or less.
Zero speed can be changed using parameter No.PCO07.
Example
Zero speed is 50r/min
Fotrvt\{ard 70(';'/:,‘(',?: o B) - 20r/min
rotation Hysteresis width
direction | ONlevel ~~\ /T~ "F ~~ """~~~ 7~ - (Fy )
50r/min Parameter
No.PC07
Serv?j motor  g/min
spee Parameter
Reverse | ON level No-PCO7
rotation 50r/min - =77 3 20r/min
direction | OFF level - - " (Hysteresis width)
70r/min
Zero speed ON _'_|_,—‘_
detection
(ZSP) OF
ZSP turns on 1) when the servo motor is decelerated to 50r/min, and ZSP
turns off 2) when the servo motor is accelerated to 70r/min again.
ZSP turns on 3) when the servo motor is decelerated again to 50r/min, and
turns off 4) when the servo motor speed has reached -70r/min.
The range from the point when the servo motor speed has reached ON
level, and ZSP turns on, to the point when it is accelerated again and has
reached OFF level is called hysteresis width.
Hysteresis width is 20r/min for the MR-J3-0S servo amplifier.
Warning WNG When using this signal, make it usable by the setting of parameter No.PD07 DO-1
to PDO09.
When warning has occurred, WNG turns on. When there is no warning,
WNG turns off within about 1.5s after power-on.
Battery warning BWNG When using this signal, make it usable by the setting of parameter No.PD07 DO-1
to PDO09.
BWNG turns on when battery cable disconnection warning (92) or battery
warning (9F) has occurred. When there is no battery warning, BWNG turns
off within about 1.5s after power-on.
Variable gain CDPS When using this signal, make it usable by the setting of parameter No.PD07 DO-1
selection to PD09.
CDPS is on during variable gain.
Absolute position ABSV When using this signal, make it usable by the setting of parameter No.PD07 DO-1
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(c) Output signals

. Connector . s
Signal name Symbol ) Function/Application
pin No.

Encoder A-phase LA CN3-6 Outputs pulses per servo motor revolution set in parameter No.PA15 in the differential

pulse LAR CN3-16 line driver type. In CCW rotation of the servo motor, the encoder B-phase pulse lags the

(Differential line encoder A-phase pulse by a phase angle of 7/2.

driver) The relationships between rotation direction and phase difference of the A-phase and

Encoder B-phase LB CN3-7 B-phase pulses can be changed using parameter No.PCO03.

pulse LBR CN3-17 Output pulse specification and dividing ratio setting can be set. (Refer to section 5.1.9.)

(Differential line

driver)

Encoder Z-phase Lz CN3-8 Outputs the zero-point signal in the differential line driver type of the encoder. One pulse

pulse LZR CN3-18 is output per servo motor revolution. Turns on when the zero-point position is reached.

(Differential line (negative logic)

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

Analog monitor 1 MO1 CN3-4 Used to output the data set in parameter No.PC09 to across MO1-LG in terms of voltage.
Resolution 10 bits or equivalent

Analog monitor 2 MO2 CN3-14 Used to output the data set in parameter No.PC10 to across MO2-LG in terms of voltage.
Resolution 10 bits or equivalent

(d) Power supply
Signal name Symbol Co.nnector Function/Application
pin No.

Digital I/F power DICOM CN3-5 Used to input 24VDC (24VDC 10% 200mA) for I/O interface of the servo amplifier. The

supply input CN3-10 power supply capacity changes depending on the number of I/O interface points to be
used. For sink interface, connect ® of 24VDC external power supply. For source
interface, connect © of 24VDC external power supply.

Digital I/lF common | DOCOM CN3-3 Common terminal for input device such as EM2 of the servo amplifier. DOCOM is
separated from LG. For sink interface, connect © of 24VDC external power supply. For
source interface, connect @ of 24VDC external power supply.

Monitor common LG CN3-1 Common terminal of MO1 and MO2.

CN3-11 Pins are connected internally.
Shield SD Plate Connect the external conductor of the shield cable.
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3.6 Function explanation

POINT

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

* When SSCNETII communication brake occurs, forced stop deceleration will
operate. (Refer to section 3.7.3.)

« The torque control mode does not support the forced stop deceleration function.

3.6.1 Forced stop deceleration function (SS1)

When EM2 is turned off (activated), forced stop deceleration is enabled and, once completed, dynamic brake is
used to stop the servo motor. During this sequence, the display shows the servo forced stop warning (E6).
During normal operation, do not use forced stop 2 (EM2) to alternate stop and run. The service life of the servo

amplifier may be shortened.

(1) Connection diagram

(Note)

Forced stop 2 !

Servo amplifier

24VDC
i} DICOM

EM2

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

(2) Timing chart

If forced stop 2 (EM2) turns OFF (activates), the motor decelerates according to the forced stop
deceleration time constant (Parameter No.PC24). Once the motor speed is below the set zero speed
(Parameter No.PCOQ7), base power is cut and the dynamic brake activates.

Rated speed

Servo motor speed

0 r/min

Forced stop 2
(EM2)

Energy supply to
servo motor

Electromagnetic
brake interlock (MBR)

Dynamic brake
Forced stop +

Normal operation deceleration Magnetic brake interlock
2 7"

S T = = = e ]
! Deceleration time:!
€ —P
I Forced stop deceleration
I time constant

! (Parameter No.PC24)

-
ON —|
OFF (activate)

Possible

Impossible

ON
OFF (activate)
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3.6.2 Base cut delay time function

The base circuit shut-off delay time function is used to prevent vertical axis from dropping at a forced stop (EM2
goes off), alarm occurrence, or SSCNETII communication brake due to delay time. Set the time from
electromagnetic brake interlock (MBR) off to base circuit shut-off with parameter No. PC02. This delay allows
time for the electromagnetic brake to engage in order to prevent, for example, a vertical axis from free-falling
during an alarm occurrence. The time between completion of forced stop 2 (EM2) or activation of
electromagnetic brake interlock (MBR) due to an alarm occurrence, and the time at which the base is cut, is the
base cut delay time and is set by parameter No.PCO02.

(1) Timing chart

When the servo motor is moving and forced
stop 2 (EM2) turns OFF (activates), or during
the occurrence of an alarm, the servo motor
decelerates per the deceleration time

I
Servo motor speed i
|

Ormin - ------ H constant, next the electromagnetic brake
I
I

| interlock (MBR) turns off (activates), and then
Forced stop 2 ON —‘ E after the delay time set in parameter
(EM2) OFF (activate) : No.PCO02, the base signals in the servo

amplifier are cut (i.e. torque is removed from

Base circuit ON
(Energy supply to OFF L the motor).
servo motor) (Parameter No.PC02), |
; ON
Electromagnetic
brake interlock (MBR) ofp (activate)

(2) Adjustment method
While the servo motor is stopped, activate (turn OFF) forced stop 2 (EM2), adjust parameter No.PC02
(base cut delay time), setting the value to approximately 1.5 times the smallest delay time in which the
servo motor does not freefall.
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3.6.3 Vertical axis freefall prevention function

The vertical axis freefall prevention function avoids machine damage by pulling up the shaft slightly in the
following case.

When the servo motor is used for operating vertical axis, the servo motor electromagnetic brake and the base
cut delay time function avoid dropping axis at forced stop. However, the functions may not avoid dropping axis a
few ym due to the backlash of the servo motor electromagnetic brake.

When the vertical axis freefall prevention compensation amount (Parameter No. PC31) is set to a value other
than "0", and when Forced stop 2 (EM2) turns off, an alarm occurs, or SSCNETII communication breaks on
condition that the servo motor speed decelerates lower than a value set in zero speed, the freefall prevention
function begins to work.

(1) Timing chart

Forced stop 2 ON
(EM2) OFF (activate) .

Freefall prevention
command [
Ny

Position ://
I
|
I
Base circuit ON | ‘
(Energy supply to OFE I
servo motor) « »
ON EEE—— Set the base cut delay time. (Parameter No.PC02)

Electromagnetic
brake interlock (MBR) opp (activate)

Electromagnetic Possible \’{
brake : Impossible
real operation

(2) Adjustment method
+ Set the freefall prevention compensation amount using parameter No.PC31.
* With the servo motor stopped and forced stop 2 (EM2) activated (turned OFF), try to adjust parameter
No.PCO02 (Base cut delay time) to about 200ms while checking the servo motor rotational velocity, torque
ripple, and so on all while keeping an eye on the compensation movement.

3.6.4 Residual risks of the forced stop function (EM2)

The forced stop function, EM2, can be used in conjunction with the MR-J3-D05 safety logic unit for
implementation of SS1 (time delayed) according to IEC/EN 61800-5-2. The MR-J3-0S servo amplifier is
certified for STO only, while the MR-J3-D05 is certified separately for both STO and SS1.

SS1 selection is realized through two channels on the MR-J3-D05 safety logic unit, however deceleration via
EM2 on the MR-J3-0S servo amplifier, only through one channel. If either the STO1 or STO2 input on the
servo amplifier is activated (turns OFF), the torque to the motor will be cut immediately. Be sure to perform all
risk assessments and safety level certification to the machine/system as a whole.
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3. SIGNALS AND WIRING

3.7 Alarm occurrence timing chart

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

POINT

* The torque control mode does not support the forced stop deceleration function.

To deactivate the alarm, power the control circuit off, then on or give the error reset or CPU reset command
from the servo system controller. However, the alarm cannot be deactivated unless its cause is removed.

3.7.1 When the forced stop deceleration function is valid

Servo motor speed

Base circuit
(Energy supply to
servo motor)

Servo amplifier display

Electromagnetic
brake interlock (MBR)

Dynamic brake
interlock (DB)

Malfunction (ALM)

0 r/min

ON
OFF

ON
OFF
ON
OFF

ON
OFF

Alarm occurs

¢ Actual servo motor speed

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

|
|
No alarm Alarm number 1
|
|

Parameter No.PAO4= “00010"
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3.7.2 When the forced stop deceleration function is invalid

Alarm occurs

Servo motor speed

Base circuit

ON —I
(Energy supply OFF

to servo motor)

Braking by the dynamic brake

Braking by the dynamic brake
+ electromagnetic brake

Alarm number

Servo amplifier display No alarm
Electromagnetic ON

brake interlock (MBR) OFF

Dynamic brake ON

interlock (DB) OFF

Malfunction (ALM)

3.7.3 When SSCNETII communication brake occurs

SSCNETII communication

brake occurs

Parameter No.PAO4= “30000"

ON ]
OFF

Actual servo motor speed

Servo motor speed

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

Orfmn ————~--~~~"~~"~~~~~~~"~~"~"=~—~"—~—————+ ==
Base circuit ON
(Energy supply to OFF

servo motor)

Servo amplifier display No alarm (d1 or E7)

‘ Parameter No.PA04= “00000"

Electromagnetic ON
brake interlock (MBR) OFF
|
|
Dynamic brake ON
interlock (DB) OFF
ON
Malfunction (ALM)
OFF
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3. SIGNALS AND WIRING

3.8 Interfaces

3.8.1 Internal connection diagram

(Note 3)

(Note 1)

Servo amplifier

Forced stop2 CN3 Approx CN3
5.6k Q N
—IT— EM2 | (20) {3 Ii«gﬁl 10 |picom
||
F~ DIt | 2 |- A -:4@46—13MBR1 rA—
|
v~ D12 | 12 —Approx : — : -9 (TﬁePZ)_ : . (Note 3)
5.6kQ ! ‘
D13 | 19 —D—@— 15 [ALM 4 o l
24VDC
¢—{—picom| 5 CNB8
pocom| 3 8 [TOF1
CN8 Approx v ,I 7 |TOF2
5.4k Q
STO1+| 4
|
sTo1—| 3 T
54kQ |
sTO2—| 5 ‘
-————-——-—-—1Isolated ———+—"—"—-—pF-—"7-—-—-— -
CN3
6 LA —
JC 16 | LAR ——
7 LB —— Differential line
.J: 17 | LBR ——— [ driver output
8 Lz —— (35mA or less)
O - B
11| LG —
CN5 CN3 Analog monitor
D—| 2
USB 513 ﬂEL 14 |Mo2——» +10VDC
+=10VDC
GND| 5 y G
Servo motor
CN2 ' Encoder
7 | MD ; :
8 |MDR ‘ :
3 | MR . |
| |
4 |MRR T |
2 | LG I |
& E
S G
V L =

Note 1. Signal can be assigned for these pins with host controller setting.
For contents of signals, refer to the instruction manual of host controller.
2. This signal cannot be used with speed control mode and torque control mode.
3. This diagram is for sink I/O interface. For source /O interface, refer to section 3.8.3.
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3. SIGNALS AND WIRING

3.8.2 Detailed description of interfaces

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

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

Servo amplifier

For transistor
- EM2,
Approx. 5mA priy Approx. 5.6k Q
< LT
\ Switch @@’x
R | N DICOM
d
Vces=1.0V 24VDC+10 %
Iceo=100 A 200mA

(2) Digital output interface DO-1
A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or
less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the servo amplifier.
The following is a connection diagram for sink output. Refer to section 3.8.3 for source output.

Servo amplifier

If polarity of diode is

reversed, servo

ALM, Load amplifier will fail.
“ Z.S D oete | ]
zj A s ]
[4

DOCOM g

d;
(Note) 24VDC =10 %
200mA

=T

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.
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(3) Encoder output pulse DO-2 (Differential line driver type)
(a) Interface
Max. output current: 35mA

Servo amplifier Servo amplifier
LA . LA
(LB, L2) ~ Am26LS32 or equivalent (LB, LZ) - 100Q
m l — >
L 150Q ' /e
O—" 1 L 1
LAR L LAR v -- High-speed photocoupler
(LBR, LZR)| || (LBR, LZR)
vl v
SD< )j SD

(b) Output pulse
Servo motor CCW rotation

LA Time cycle (T) is determined by the settings
Ao of parameter No.PA15 and PCO03.
LAR T
T
S B B
BRI LT LT L

2
LR
L 400us or more

(4) Analog output

Servo amplifier

MO1
(MO2) -
e Output voltage: =10V(Note)
LG I Max. Output current: TmA
R Resolution: 10 bits or equivalent

s

Note. Output voltage range varies depending on the monitored signal. (Refer to section 5.3.3.)
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3.8.3 Source I/O interfaces

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

(1) Digital input interface DI-1

Servo amplifier
EM2,
. etc. —

-
Approx. 5.6k Q
Switch

o
[
xl

| I, DICOM
«— !
Approx. 5mA 24VDC =10 %

Vees< 1.0V 200mA
lceo=100 A

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

Servo amplifier

If polarity of diode is
reversed, servo
ALM, Load —amplifier will fail.

NR e |

X‘ q D
q Iy L= ]
>—bocom )

1
(Note) 24VDC=+10 %
200mA

N

S

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.
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3.9 Treatment of cable shield external conductor

In the case of the CN2, CN2L and CN3 connectors, securely connect the shielded external conductor of the
cable to the ground plate as shown in this section and fix it to the connector shell.

= —
T

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

(1) For CN3 connector (3M connector)

E <+— Screw
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3.10 SSCNETII cable connection

POINT

* Do not see directly the light generated from CN1A = CN1B connector of servo

amplifier or the end of SSCNETII cable.

When the light gets into eye, may feel something is wrong for eye.

(The light source of SSCNETII complies with class1 defined in JIS C6802 or
IEC/EN 60825-1.)

(1) SSCNETII cable connection
For CN1A connector, connect SSCNETII cable connected to controller in host side or servo amplifier.
For CN1B connector, connect SSCNETII cable connected to servo amplifier in lower side.
For CN1B connector of the final axis, put a cap came with servo amplifier.

Controller

SSCNETII cable SSCNETII cable SSCNETIL cable
I .
=] | CN1B

Axis No.1 servo amplifier Axis No.2 servo amplifier Final axis servo amplifier

]| CN1B

(2) How to connect/disconnect cable.

POINT

= CN1A - CN1B connector is put a cap to protect light device inside connector from

- Keep the cap for CN1A - CN1B connector and the tube for protecting optical cord

- When asking repair of servo amplifier for some malfunctions, make sure to put a

dust.
For this reason, do not remove a cap until just before mounting SSCNETII cable.
Then, when removing SSCNETII cable, make sure to put a cap.

end of SSCNETII cable in a plastic bag with a zipper of SSCNETII cable to
prevent them from becoming dirty.

cap on CN1A - CN1B connector.

When the connector is not put a cap, the light device may be damaged at the
transit.

In this case, exchange and repair of light device is required.
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(a) Mounting
1) For SSCNETII cable in the shipping status, the tube for protect optical cord end is put on the end
of connector. Remove this tube.

2) Remove the CN1A - CN1B connector cap of servo amplifier.

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

(b) Removal
With holding a tab of SSCNETII cable connector, pull out the connector.
When pulling out the SSCNETII cable from servo amplifier, be sure to put the cap on the connector
parts of servo amplifier to prevent it from becoming dirty.
For SSCNETII cable, attach the tube for protection optical cord's end face on the end of connector.
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3.11 Connection of servo amplifier and servo motor

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

Servo amplifier Servo motor Servo amplifier
ACAUTlON

3.11.1 Connection instructions

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

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier
and servo motor. Not doing so may cause unexpected operation.
* Do not connect AC power supply directly to the servo motor. Otherwise, it may
ACAUTION cause a malfunction.
« Do not use the 24VDC 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 section 11.1 for the selection of the encoder cable.
* Refer to the Servo Motor Instruction Manual (Vol.2) or section 11.19 for the
selection of a surge absorber for the electromagnetic brake.

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

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

Cabinet
Servo Servo motor
amplifier
[ele]e] -

PE terminal \@_J @
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3.11.2 Power supply cable wiring diagrams

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

10m or less

Servo amplifier

MR-PWS1CBLOM-A1-L
MR-PWS1CBLOM-A2-L
MR-PWS1CBLOM-A1-H
MR-PWS1QBLDM-A2-H

Servo motor

AWG 19 (red)

AWG 19 (white)

AWG 19 (black)

AWG 19 (green/yellow)

CNP3| -

U

Vv

W

D
o

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

Refer to section 11.11 for the wire used for the extension cable.

Servo amplifier|”

®|z|<|c

2m or less

50m or less

® ®|=|<|c
1|

CNP3 Extension cable

MR-PWS1CBL2M-A1-L
MR-PWS1CBL2M-A2-L
MR-PWS1CBL2M-A1-H
MR-PWS1CBL2M-A2-H
MR-PWS2CBLO3M-A1-L
MR-PWSZC?LOSM-AZ-L

r N

AWG 19 (red)

Servo motor

AWG 19 (white)

AWG 19 (black)

AWG 19 (greenl/yellow)

(Note) /

a) Relay connector for
extension cable

N

(Note)

@|s|<|c

b) Relay connector for motor

power supply cable

Note. Use of the following connectors is recommended when ingress protection (IP65) is necessary.
Relay connector Description IP rating
Connector: RM15WTPZ-4P(71) P65
a) Relay connector for |~ 4 1amp: JR13WCC-5(72)
extension cable (Hirose Electric) T Numeral changes depending on the cable OD.
b) Relay connector for |Connector: RM15WTJZ-45(71) P65
motor power supply |Cord clamp: JR13WCC-8(72)
cable (Hirose Electric) T Numeral changes depending on the cable OD.
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(2) HF-SP series * HC-RP series * HC-UP series = HC-LP series = HA-LP502 * LA-LP702 * HF-JP series
servo motor

POINT

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

Soldered part
or crimping part
facing up

Pin No.1 Soldered part or
crimping part
facing down

Model: CM10-SP10S-VP-M Model: CM10-SP2S-VP-O0
CM10-AP10S-VP-M CM10-AP2S-VP-0O

(a) Wiring diagrams
Refer to section 11.11 for the cables used for wiring.

1) When the power supply connector and the electromagnetic brake connector are separately supplied.

50m or less R
Servo amplifier|” "] Servo motor
0] U
V \
W W
(&)

I
4

MBR 2
[

N
=T

(Note 32:

24VDC power
supply for

electromagnetic

brake RA2° RA1 (Note2)

[ B1 .
Malfunction Note 1
(ALM) Z B2 ( )

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. Shut off the circuit by interlocking with the emergency stop switch.
3. Do not use the 24VDC interface power supply for the electromagnetic brake.

Electromagnetic
brake interlock
(MBR
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2) When the power supply connector and the electromagnetic brake connector are shared.

(b) Connector and signal all

»l
| Servo motor

50m or less
Servo amplifier|”
U
\Y
w
@
CN3 | = 24vDC
DOCOM :I
DICOM
ALM fo]
L Ly
MBR we
L L] Pt
(Note 3)
24VDC power Electromagnetic
supply for  prake interlock
electromagnetic MBR
brakle RA2 RA1 (Note 2)
’_' ! Malfunction b
(ALM)

B2 —  [e[z[<[<]

(Note 1)

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. Shut off the circuit by interlocking with the emergency stop switch.
3. Do not use the 24VDC interface power supply for the electromagnetic brake.

otment

The connector fitting the servo motor is prepared as optional equipment. Refer to section 11.1. For
types other than those prepared as optional equipment, refer to chapter 3 in Servo Motor Instruction
Manual, (Vol. 2) to select.

Servo motor-side connectors

Servo motor -
Encoder Power supply Electromagnetic brake
HF-SP52(4) to 152(4)
MS3102A18-10P
HF-SP51, 81 CM10-R2P
HF-SP202(4) to 502(4) (DDK)
MS3102A22-22P
HF-SP121 to 301
HF-SP421, 702(4) MS3102A32-17P
HC-RP103 to 203 CE05-2A22-23PD-B ™ tor f
HC-RP353, 503 CE05-2A24-10PD-B © connectorior
power is shared
HC-UP72, 152 CE05-2A22-23PD-B
HC-UP202 to 502 CM10-R10P CE05-2A24-10PD-B MS3102A10SL-4P
(DDK) The connector for

HC-LP52 to 152

HC-LP202, 302

HA-LP502

HA-LP702

HF-JP53(4) to 203(4),
3534, 5034

HF-JP353, 503

HF-JP703(4), 903(4)

CE05-2A22-23PD-B

power is shared

HF-JP11K1M(4),
15K1M(4)

MS3102A20-29P

CE05-2A24-10PD-B MS3102A10SL-4P
CE05-2A24-10PD-B
CE05-2A32-17PD-B

MS3102A18-10P

CM10-R2P
MS3102A22-22P (DDK)
MS3102A32-17P
MS3102A10SL-4P
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Encoder connector signal allotment
CM10-R10P

Encoder connector signal allotment
MS3102A20-29P

Ter'T:al Signal Key Pin Signal
1 MR A MD
2 MRR B MDR
3 C MR
4 BAT D MRR
5 LG E
6 F BAT
View a 7 G
8 P5 H
9 J
10 SHD K
L
M CONT
N SHD
P
R LG
S P5
T

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

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

Terminal . Terminal .
No. Signal No. Signal
©® A u A U
® = Y ® ® S Y
®®@|c w1l ® 0 6| Tw
® © o | © ©®@ © b | ©
(earth) (earth)
E E B1
View b F View b (Note)
B1 B2
© (Note) F (Note)
H B2 G
(Note) Note. For the motor
Note. For the motor Wllthtan ’
with an electromagnetic
electromagnetic blfaktG, Supplyt_
brake, supply electromagnetic
electromagnetic brake power

(24VDC). There

brake power \ !
is no polarity.

(24VDC). There
is no polarity.

Brake connector signal allotment
MS3102A10SL-4P
Terminal
No.

Signal

B1
A (Note)

® ' B2
B (Note)

Note. For the motor
with an
electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.

View ¢
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Power supply connector signal allotment

MS3102A18-10P

MS3102A22-22P

MS3102A32-17P
CE05-2A32-17PD-B

Tersw;nal Signal

© © \[=~
C w

® A
(earth)

View b

Brake connector signal allotment

CM10-R2P

Ter':lncl)nal Signal

1 B1
@ Of e

B2
2 (Note)
Note. For the motor

with an

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

View ¢
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(3) HA-LP series servo motor

(a) Wiring diagrams

POINT

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

Refer to section 11.11 for the cables used for wiring.

1) 200V class

50m or less
Servo amplifier Servo motor
Note 5
MCCB (Note 5) - .
_ %(/—c 1
go%h?ose /‘/—c/l_ Lo Y
230VAC __ | /‘//: o W
S
@
CN3 724\1DC Cooling fan
DOCOM d (Note 2)
DICOM
ALM *
I
MBR
L
T
(Note 6)

(Note 7)

Cooling fan power supply

24VDC power Electromagnetic

supply for _ prake interlock
electromagnetic (MBR)
brake RA2" RA1 (Note4)
’_‘I Malfunction p B1 (Note 1)
(ALM) B2
OHS1 OHS2
(Note 3)
24VDC 1
RA3|

'

/\_/

A

_

\

MCCB

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. There is no BW when the power supply of the cooling fan is a 1-phase.

. Configure the power supply circuit which turns off the magnetic contactor after detection of servo motor thermal.

3

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

5. 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.

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

7. For the cooling fan power supply, refer to (3) (b) of this section.
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3. SIGNALS AND WIRING

2) 400V class

(Note 4)
Cooling fan power supply
/\/
. 50m or less N M
Servo amplifier "l Servo motor
(Note 6)
MCCB MC
3-phase X~ © L U U 7\\ \\ MCCB
380 to /‘/—w/w_ L2 Y Vv
480VAC < S M
/—W//_ 3 W W
& S
¢ 11
CN3 TZ4VPC Cooling fan
DOCOM 1 (Note 2)
DICOM
ALM T
L N
MBR *
L L,
(Note 7)
24%%%;’%’}’9" Electromagnetic
electromagnetic brak(e'VIlgtgrlock
brake RA1 (Note 5)
[ ) B1
MR gy G0
OHS1 OHS2
(Note 3) Servo motor

24VDC ¢ 0

thermal relay

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. There is no BW when the power supply of the cooling fan is a 1-phase.
3. Configure the power supply circuit which turns off the magnetic contactor after detection of servo motor thermal.
4. For the cooling fan power supply, refer to (3) (b) of this section.
5. Shut off the circuit by interlocking with the emergency stop switch.
6. 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. Do not use the 24VDC interface power supply for the electromagnetic brake.
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(b) Servo motor terminals

Encoder connector

CM10-R10P
- Brake connector
Terminal box MS3102A10SL-4P
o o i
B )
g/ N
) ) 1]
==
1 1
Encoder connector signal Terminal Signal Brake connector signal
i
allotment No. 9 allotment
CM10-R10P 1 MR MS3102A10SL-4P

2 MRR
3
4 BAT @ '
5 LG
6 @
7
8 P5
9
10 SHD

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

Thermal sensor terminal

block
o ¢} (OHS1 * OHS2) M4 screw
X
Motor power supply o |(l© 0HST] 052 ®
terminal block = Cooling fan terminal

(U =V = W) M6 screw

X)||I(X,
80| BV [ (©)
X)X

o

Earth terminal(®) . @

M6 screw

block
(BU - BV) M4 screw

Encoder connector
CM10-R10P

Terminal .
Signal
No.
B1
1
(Note)
B2
2
(Note)
Note. For the motor
with an
electromagnetic

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

Terminal block signal
arrangement

OHS1|0OHS2

\Y

w | BU | BV
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Terminal box inside (HA-LP801(4) * 12K1(4) * 11K1M(4) = 15K1M(4) * 15K2(4) * 22K2(4))

Cooling fan terminal
block

(BU - BV - BW)

M4 screw [,,

Motor power supply
terminal block

(U =V + W) M8 screw

[,,

O

)
g )

i

Earth terminal(®)
M6 screw

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

Motor power supply
terminal block
(U=V-W) M8 /

Encoder connector
CM10-R10P

ol

[ il
) [u
a il
o ©
il [
0 ] Thermal sensor
terminal block
(OHS1-0OHS2) M4 screw
Cooling fan
(] T._terminal block
o

S/ (BU-BV-BW) M4 screw

Earth terminal M6 screw
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| Encoder connector

CM10-R10P

Thermal sensor

terminal block

M i (OHS1 - OHS2)
1= M4 screw

Terminal block signal
arrangement

‘ BU ‘ BV ‘ BW ‘OHS1‘OH82|

U \ W

Terminal block signal arrangement

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

Motor power supply
terminal block

(U -V - W)M10 screw

Encoder connector

CM10-R10P

|0

SUGNCENE
BU BV BW oHstoHst (| (O

S [CINCINCINC

]

is

oo

Thermal sensor terminal
block

(OHS1 - OHS2) M4 screw

Earth terminal(&)

(BU - BV * BW) M4 screw

" 1\ Cooling fan terminal block  Terminal block signal arrangement

M6 screw

W

BU ‘ BV ‘ BW ‘OHS1‘OHSZ|
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Signal name Abbreviation Description
Connect to the servo motor output terminals (U, V, W) of the servo amplifier. Connect the servo
Power supply UrVew ampl.iﬁer power supply output (L.J, V, and W) to th? servo motor power s.upply input (U, V, and
W) directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a
malfunction.
Supply power which satisfies the following specifications.
Power Rated
Voltage )
Servo motor o Voltage/frequency consumption| current
division
W] [A]
HA-LP601, 701M, 200V | 3-phase 200 to 220VAC 42 (50Hz) | 0.21 (50Hz)
11K2 class 50Hz | 54 (60Hz) | 0.25 (60Hz)
3-phase 200 to 230VAC
60Hz
HA-LP801, 12K1, 3-phase 200 to 230VAC 62 (50Hz) | 0.18 (50Hz)
11K1M, 15K1M, 50Hz/60Hz | 76 (60Hz) | 0.17 (60Hz)
15K2, 22K2
HA-LP15K1, 20K1, 65 (50Hz) | 0.20 (50Hz)
22K1M 85 (60Hz) | 0.22 (60Hz)
Cooling fan (Note) HA-LP25K1 120 (50Hz) | 0.65 (50Hz)
BU - BV - BW 175 (60Hz) | 0.80 (60Hz)
HA-LP6014, 701M4, | 400V [ 1-phase 200 to 220VAC 42 (50Hz) | 0.21 (50Hz)
11K24 class 50Hz | 54 (60Hz) | 0.25 (60Hz)
3-phase 200 to 230VAC
60Hz
HA-LP8014, 12K14, 3-phase 380 to 440VAC 62 (50Hz) | 0.14 (50Hz)
11K1M4, 15K1M4, 50Hz | 76 (60Hz) | 0.11 (60Hz)
15K24, 22K24 3-phase 380 to 480VAC
60Hz
HA-LP15K14, 3-phase 380 to 460VAC 65 (50Hz) | 0.12 (50Hz)
20K14, 22K1M4 50Hz | 85 (60Hz) | 0.14 (60Hz)
HA-LP25K14 3-phase 380 to 480VAC 110 (50Hz) | 0.20 (50Hz)
60Hz | 150 (60Hz) | 0.22 (60Hz)
OHS1—O0HS2 are opened when heat is generated to an abnormal temperature.
Motor thermal relay OHS1 - OHS2 | Maximum rating: 125V AC/DC, 3A or 250V AC/DC, 2A
Minimum rating: 6V AC/DC, 0.15A
Earth terminal &) For grounding, connect to the earth of the cabinet via the earth terminal of the servo amplifier.

Note. There is no BW when the power supply of the cooling fan is a 1-phase.
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3.12 Servo motor with an electromagnetic brake

3.12.1 Safety precautions

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

Contacts must be opened when the

malfunction (ALM) signal, or the Contacts must be opened with
electromagnetic brake interlock (MBR) the EMG stop switch.

signal turns off. \
Servo motor

RA

/_<
0 24VDC

Electromagnetic brake

/\\ CAUTION

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

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

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

POINT

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

* Refer to the Servo Motor Instruction Manual (Vol.2) or section 11.19 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 (24VDC) switches off.

2) Switch off the servo-on command after the servo motor has stopped.

(1) Connection diagram

Servo amplifier Electromagnetic
brake interlock
Note 2
(240\/eDC) (MBR) Servo motor
oo . RA1.  RA2 (Note1)  Bf
1
DICOM — 24VDCJ|_‘ Ma(lRJLn'\(/:It)IOn ;é
MBR ’ It
T ——P B2
Lzl

Note 1. Shut off the circuit by interlocking with the emergency stop switch.
2. Do not use the 24VDC interface power supply for the electromagnetic brake.

(2) Setting
In parameter No.PCO02 (electromagnetic brake sequence output), set the time delay (Tb) from

electromagnetic brake operation to base circuit shut-off at a servo-off time as in the timing chart in section
3.12.2.
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3.12.2 Timing charts

(1) Servo-on command (from controller) ON/OFF
Tb [ms] after the servo-on is switched off, the servo lock is released and the servo motor coasts. When
using the electromagnetic brake in a vertical lift application or the like, set delay time (Tb) to about the same
as the electromagnetic brake operation delay time to prevent a drop.

Servo motor speed 0 r/min / \

(95ms) B
ON [ ‘ ‘ :
Base circuit | | | ‘
OFF —f—, | ! : I—
1(95ms) | | Electromagnetic
Electromagnetic ~ (Note 1) ON ‘ : : | brake operation
brake interlock OFF | | | i delay time
(MBR) T | | |
|
ON | " | |
Servo-on command | : : |
(from controller) OFF | ‘ |
| | | |
| | | 1
Ready-on command ON J : :
(from controller) OFE | :
|
|
|
|
|

(from controller)

|
|
|
|
! |
S / \
. ! ! I
Operation command 0 rimin | | |
| |
| I
|

Release

Electromagnetic
brake Activate ‘ I—

I | Release delay time and external relay (Note 2)

>
> b

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Electromagnetic brake is released after delaying for the release delay time of electromagnetic brake and operation time of external
circuit relay. For the release delay time of electromagnetic brake, refer to the Servo Motor Instruction Manual (Vol.2).
3. Give the operation command from the controller after the electromagnetic brake is released.
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(2) Forced stop 2 (EM2) ON/OFF

POINT

« The torque control mode does not support the forced stop deceleration function.

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

T
|

Servo motor speed !
| speed
|

servo motor)

ON
Forced stop 2
(EM2) OFF

O e T

| |

l l

| |
Base circuit ON [
(Energy supply to OFF !

|

|

Parameter No.PAO4= “00J0O"

Electromagnetic (Note) ON ‘
brake interlock (MBR) OFF :
|
‘ |
Dynamic ON ;
brake interlock |
OFF
(bB) | |
ON ‘ |
Malfunction (ALM) ‘ ‘
OFF

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

(3) Alarm occurrence
Refer to section 3.7.

(4) Both main and control circuit power supplies off

Dynamic brake

s

Dynamic brake
/ Electromagnetic brake

Servo motor speed Electromagnetic brake

ON — "

OFF

Electromagnetic (Note) ON —|
brake interlock (VBR) OFF

! I
} H Electromagnetic brake

Base circuit

No operation delay time
Alarm I
Yes !
|
Main circuit ON |
Control circuit power OFF

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(5) Only main circuit power supply off (control circuit power supply remains on)

POINT

« The torque control mode does not support the forced stop deceleration function.

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

Servo motor speed

Or/min -———-—-——==———————————————————+ 1T
|
l
|
Base circuit ON
(Energy supply to OFF

servo motor)

|

|

L ON |
Main circuit power |
OFF }

|

Parameter No.PAO4= “0000O"

|
|
Electromagnetic (Note) ON :
brake interlock (MBR) OFF :
|
|
Dynamic brake ON :
interlock (DB) OFF ‘
! |
. ON : ‘
Malfunction (ALM)
OFF

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

(6) Ready-off command (from controller)

Dynamic brake

Dynamic brake
Electromagnetic brake

Servo motor speed Electromagnetic brake

|

|

:

. ON ——————— |
Base circuit |
|

|

|

|

|

|

OFF

Electromagnetic (Note) ON
brake interlock (MBR) OFF :
—»————<—Electromagnetic brake

Ready-on command ON operation delay time
(from controller) OFF

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
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3.12.3 Wiring diagrams (HF-MP series = HF-KP series servo motor)

POINT

* For HF-SP series * HC-RP series * HC-UP series * HC-LP series servo motors,
refer to section 3.11.2 (2).

- When the test operation mode is set with the test operation select switch (SW2-1),
the SSCNETII communication of the servo amplifiers following the servo
amplifier with the test operation mode is disconnected.

(1) When cable length is 10m or less

L 10m or less
MR-BKS1CBL OM-A1-L
(Note 4) MR-BKS1CBL [OM-A2-L
24VDC power MR-BKS1CBL OM-A1-H
Supply for | MR-BKS1CBL CIM-A2-H S€rvo motor
electromagnetic Malfunction ’ A 7| (Note 2)
braké  (MBR) ~ (ALM)  (Note 3) AWG20
[ . B1
Electromagnetic Note 1 l
F brake (Note 1), AWG20 =l

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. There is no polarity in electromagnetic brake terminals (B1 and B2).
3. Shut off the circuit by interlocking with the emergency stop switch.
4. Do not use the 24VDC interface power supply for the electromagnetic brake.

When fabricating the motor brake cable MR-BKS1CBL-COM-H, refer to section 11.1.4.
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(2) When cable length exceeds 10m

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

In this case, the motor brake cable should be within 2m long.
Refer to section 11.11 for the wire used for the extension cable.

2m or less
50 | MR-BKS1CBL2M-A1-L
le m or less » MR-BKS1CBL-2M-A2-L
Extension cable MR-BKS1CBL-2M-A1-H
(Note 5) (To be fabricated) MR-BKS1CBL2M-A2-H
24VDC power MR-BKS2CBLO3M-A1-L
suppl)? for MR-BKS2CBLO3M-A2-L | Servo motor
electrgrrg?gnetlc Malfunction (Note 3)
| (MBR) (ALM) (Note 4) — AWG20 B1
| .
Electromagnetic
braks (Note 1) s AWG20 - !3
(Note 2) _\ (Note 2)

a) Relay connector for b) Relay connector for motor
extension cable brake cable

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

Relay connector Description IP rating
a) Relay connector for |CM10-CR2P-* IP65
extension cable (DDK) T Wire size: S, M, L
b) Relay connector for |CM10-SP2S- * (D6) IP65
motor brake cable |(DDK) T wire size: S, M, L

3. There is no polarity in electromagnetic brake terminals (B1 and B2).
4. Shut off the circuit by interlocking with the emergency stop switch.
5. Do not use the 24VDC interface power supply for the electromagnetic brake.

3- 59



3. SIGNALS AND WIRING

3.13 Grounding

* Ground the servo amplifier and servo motor securely.
é WARNING * To prevent an electric shock, always connect the protective earth (PE) terminal
(terminal marked @) of the servo amplifier with the protective earth (PE) of the
cabinet.

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

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

Cabinet
Servo amplifier Servo motor
MCCB MC N2
. L1
(Note) 9/_<l = /:— L [—l_i (@
Power supply e / L I
N 5 3
//_ //— L1
N~ ——— Ve
L21 U — — U
Vo ———V
W | | | | W
@ D

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

Servo system
controller

Outer
box

| Protectiveﬂearth (PE)I

Note. For 1-phase 200V to 230VAC, connect the power supply to L * L, and leave Lz open.
There is no L; for 1-phase 100 to 120VAC power supply. Refer to section 1.3 for the power supply specification.
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3.14 Control axis selection

POINT

= The control axis number set to rotary axis setting switch (SW1) should be the
same as the one set to the servo system controller.

- When the test operation mode is set with the test operation select switch (SW2-1),
the SSCNETII communication of the servo amplifiers following the servo
amplifier with the test operation mode is disconnected.

Use the rotary axis setting switch (SW1) to set the control axis number for the servo. If the same numbers are
set to different control axes in a single communication system, the system will not operate properly. The control
axes may be set independently of the SSCNETII cable connection sequence.

Rotary axis setting switch(SW1)

For manufacturer setting (Be sure to set to the

(Note) SW2 "Down" position.)

Up
Down

Test operation select switch (SW2-1)

Set the test operation select switch to the "Up" position, when
performing the test operation mode by using MR Configurator.

Note. This table indicates the status when the switch is set to "Down".

(Default)
Switch for manufacturer . ) ) e .
. Rotary axis setting switch (SW1) Description Display
setting
0 Axis No.1 01
1 Axis No.2 02
2 Axis No.3 03
3 Axis No.4 04
4 Axis No.5 05
5 Axis No.6 06
b 6 Axis No.7 07
own 7 Axis No.8 08
(Be sure to set to the -
. . 8 Axis No.9 09
Down" position.)
9 Axis No.10 10
A Axis No.11 11
B Axis No.12 12
C Axis No.13 13
D Axis No.14 14
E Axis No.15 15
F Axis No.16 16
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4. STARTUP

4. STARTUP

* Do not operate the switches with wet hands. Otherwise, it may cause an electric

shock.

+ Before starting operation, check the parameters. Some machines may perform

unexpected operation.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands

and parts (cables, etc.) with the servo amplifier heat sink, regenerative resistor,
servo motor, etc. since they may be hot while power is on or for some time after
power-off. Their temperatures may be high and you may get burnt or a part may
damaged.

* During operation, never touch the rotating parts 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.
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4.1.1 Startup procedure

Wiring check

| Surrounding environment check |

| Axis No. settings |

| Parameter setting |

Test operation of servo motor
alone in test operation mode

Test operation of servo motor
alone by commands

Test operation with servo motor
and machine connected

| Gain adjustment |

}

| Actual operation |

}

| Stop |

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

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

Confirm that the axis No. settings for rotary axis setting switch (SW1) and
servo system controller are consistent. (Refer to section 3.14.)

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

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

For the test operation with the servo motor disconnected from the machine
and operated at the speed as low as possible, give commands to the servo

amplifier and check whether the servo motor rotates correctly.

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

Make gain adjustment to optimize the machine motions. (Refer to chapter 6.)

Stop giving commands and stop operation.
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4.1.2 Wiring check

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

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

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

Servo amplifier Servo motor

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

Servo amplifier Servo motor

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

Servo amplifier Servo motor
S

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

Servo amplifier

P1
P2

(c) When option and auxiliary equipment are used
1) When regenerative option is used under 3.5kW for 200V class and 2kW for 400V class
* The lead between P terminal and D terminal of CNP2 connector should not be connected.
* The generative brake option should be connected to P terminal and C terminal.
* A twisted cable should be used. (Refer to section 11.2.)
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2) When regenerative option is used over 5kW for 200V class and 3.5kW for 400V class
* The lead of built-in regenerative resistor connected to P terminal and C terminal of TE1

terminal block should not be connected.
* The generative brake option should be connected to P terminal and C terminal.
* A twisted cable should be used when wiring is over 5m and under 10m. (Refer to section 11.2.)

3) When brake unit and power regenerative converter are used over 5kW
* The lead of built-in regenerative resistor connected to P terminal and C terminal of TE1

terminal block should not be connected.
* Brake unit, power regenerative converter or power regenerative converter should be connected
to P terminal and N terminal. (Refer to section 11.3 to 11.5.)

4) The power factor improving DC reactor should be connected P4 and P2 (For 11k to 22kW, P+ and P).
(Refer to section 11.13.)

Power factor Servo amplifier
improving DC

0 reactor

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

(2) /O signal wiring
(a) The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN3 connector. This function can be used to
perform a wiring check. In this case, switch on the control circuit power supply only.

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

Servo amplifier

CN3

DOCOM :|
SD

4.1.3 Surrounding environment

(1) Cable routing
(a) The wiring cables are free from excessive force.

(b) The encoder cable should not be used in excess of its flex life. (Refer to section 10.4.)
(c) The connector part of the servo motor should not be strained.

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

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

(1)

(©)

(4)

Power on

When the main and control circuit power supplies are switched on, "b01" (for the first axis) appears on the
servo amplifier display.

In the absolute position detection system, first power-on results in the absolute position lost (25) alarm and
the servo system cannot be switched on.

The alarm can be deactivated by then switching power off once and on again.

Also in the absolute position detection system, if power is switched on at the servo motor speed of
3000r/min or higher, position mismatch may occur due to external force or the like. Power must therefore
be switched on when the servo motor is at a stop.

Parameter setting
Set the parameters according to the structure and specifications of the machine. Refer to chapter 5 for the
parameter definitions.

Parameter No. Name Setting Description
Uses the forced stop 2 (EM2).

If EM2 turns off, the electromagnetic brake interlock
oo

PAO4 Function selection A-1 . (MBR) turns off after the forced stop deceleration.
(Initial value)

The signal EM2 of the servo amplifier is the same as
EM1 of the servo ampilifier in torque control mode.

PC24 Deceleration command time constant _ Set the time to stop the servo motor when the forced
at forced stop stop 2 (EM2) becomes valid or an alarm occurs.

After setting the above parameters, switch power off once. Then switch power on again to make the set
parameter values valid.

Servo-on
Switch the servo-on in the following procedure.

1) Switch on main circuit/control circuit power supply.

2) The controller transmits the servo-on command.
When placed in the servo-on status, the servo amplifier is ready to operate and the servo motor is locked.

Home position return
Always perform home position return before starting positioning operation.
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(5) Stop
If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and
brings it to a stop.
When the servo motor is with an electromagnetic brake, refer to section 3.12.

Operation/command Stopping condition

Servo-off command The base circuit is shut off and the servo motor coasts.

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

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

Forced stop command )
controller forced stop warning (E7) occurs.

The servo motor decelerates to a stop with the command.
Alarm occurrence With some alarms, however, the dynamic brake operates to bring the
servo motor to a stop. (Refer to section 8.1.)

The servo motor decelerates to a stop with the command. The servo
Servo amplifier forced stop warning (E6) occurs. The signal EM2 of the servo

P Forced stop 2 (EM2) OFF © siop 9 (E6) gnal e of
amplifier is the same as EM1 of the servo amplifier in torque control

mode.

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

STO (STO1, STO2) OFF
the servo motor to a stop.
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4.3 Servo amplifier display
On the servo amplifier display (3-digit, 7-segment display), check the status of communication with the servo

system controller at power-on, check the axis number, and diagnose a fault at occurrence of an alarm.

(1) Display sequence

Servo amplifier power ON

Waiting for servo system controller
HB power to switch ON

(SSCNETII communication)

Servo system controller power ON (SSCNETII communication beginning)

20
0~
|

Initial data communication
with servo system controller
(Initialization communication)

|
i)

12|

(Note 1) l

When alarm-warnin
Ready-off/servo-off No. is displayed 9

A

| |

Ready-on | Flicker |

! display !

lAt occurrence of overload !

(Note 3) Emn Ready-on/servo-off  warning (NoteF|2)k !

When alarm occurs, J - dilscplgyr/ !

alarm code appears. ‘Durmg controller

Servo-on iforced stop
l Flicker
! display
(Note 3) Ready-on/servo-on o
'During forced stop
| Flicker
! display

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

Ordinary operatlon

Alarm reset or
warning

Servo system controller power OFF

Servo system controller power ON

Note 1. Only alarm and warning No. are displayed, but no axis No. is displayed
2. If warning other than E6 or E7 occurs during the servo-on, flickering the
second place of decimal point indicates that it is during the servo-on.
3. The right-hand segments of b01, c02 and d16 indicate the axis number.
(Below example indicates Axis1)
o e e e e T

1 axis 2 axis 16 axis
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(2) Indication list

Indication

Status

Description

« Power of the servo amplifier was switched on at the condition that the power of
servo system controller is OFF.

- The axis No. set to the servo system controller does not match the axis No. set with
the rotary axis setting switch (SW1) of the servo amplifier.

E. Initializing « A servo amplifier fault, or communication error with the servo system controller or
the prior servo amplifier axis occured. In this case, the indication changes as
follows:

"Ab" — "AC" — "Ad" — "Ab"
- The servo system controller is faulty.

Alb] || Initializing During initial setting for communication specifications

Initializing Initial setting for communication specifications completed, and then it synchronized

with servo system controller.

Ald Initializing During initial parameter setting communication with servo system controller

E. Initializin During motor - encoder information and telecommunication with servo system

o controller
Initializing During initial signal data communication with servo system controller

>] |[>
=] ([
|

Initializing completion

During the completion process for initial data communication with servo system
controller

[>]
>
|

Initializing standby

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

(Note 1) [d[#]#.

C|#|#.

Test operation mode

(Note 1) E Ready-off The ready-off command from the servo system controller was received.

(Note 1) u Servo-on The servo-on command from the servo system controller was received.

(Note 1) W Servo-off The servo-off command from the servo system controller was received.

(Note 2) . Alarm - Warning The alarm No./warning No. that occurred is displayed. (Refer to section 8.1.)
EBE CPU Error CPU watchdog error has occurred.

(Note 3) |£|2|2| JOG operation, positioning operation, program operation, DO forced output.
b[#[]| (Note 3)

Motor-less operation

Note 1. ## denotes any of numerals 00 to 16 and what it means is listed below.

2. ** indicates the warning/alarm No.

3. Requires MR Configurator.

# Description

0 Set to the test operation mode.
1 First axis

2 Second axis
3 Third axis

4 Fourth axis

5 Fifth axis

6 Sixth axis

7 Seventh axis
8 Eighth axis

9 Ninth axis
10 Tenth axis
11 Eleventh axis
12 Twelfth axis
13 Thirteenth axis
14 Fourteenth axis
15 Fifteenth axis
16 Sixteenth axis
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4.4 Test operation

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

POINT

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

Test operation of servo motor
alone in JOG operation of test
operation mode

In this step, confirm that the servo amplifier and servo motor operate normally.
With the servo motor disconnected from the machine, use the test operation

mode and check whether the servo motor rotates correctly. Refer to section
4.5 for the test operation mode.

Test operation of servo motor
alone by commands

In this step, confirm that the servo motor rotates correctly under the commands

from the controller.

Make sure that the servo motor rotates in the following procedure.

Give a low speed command at first and check the rotation direction, etc. of the
servo motor.

If the servo motor does not operate in the intended direction, check the input
signal.

Test operation with servo motor
and machine connected

In this step, connect the servo motor with the machine and confirm that the
machine operates normally under the commands from the command device.

Make sure that the servo motor rotates in the following procedure.

Give a low speed command at first and check the operation direction, etc. of
the machine. If the machine does not operate in the intended direction, check
the input signal. Check any problems with the servo motor speed, load ratio,
and others by using MR Configurator.

Then, check automatic operation with the program of the command device.
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4.5 Test operation mode

« The test operation mode is designed for servo operation confirmation and not for
machine operation confirmation. Do not use this mode with the machine. Always
/\\ CAUTION P y
use the servo motor alone.
- If an operation fault occurred, use the forced stop 2 (EM2) to make a stop.

POINT

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

By using a personal computer and MR Configurator, you can execute jog operation, positioning operation, DO
forced output program operation without connecting the servo system controller.

4.5.1 Test operation mode in MR Configurator

POINT

- When the test operation mode is set with the test operation select switch (SW2-1),
the SSCNETII communication of the servo amplifiers following the servo
amplifier with the test operation mode is disconnected.

(1) Test operation mode
(a) Jog operation
Jog operation can be performed without using the servo system controller. Use this operation with the
forced stop reset. This operation may be used independently of whether the servo is on or off and
whether the servo system controller is connected or not.
Exercise control on the jog operation screen of MR Configurator.

1) Operation pattern

Item Initial value Setting range
Speed [r/min] 200 0 to max. speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

2) Operation method
* When the check box of "Rotation only while the button is being pushed" is checked.

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

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

Operation Screen control
Forward rotation start Click the "Forward" button.
Reverse rotation start Click the "Reverse" button.
Stop Click the "Stop" button.
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(b) Positioning operation
Positioning operation can be performed without using the servo system controller. Use this operation
with the forced stop reset. This operation may be used independently of whether the servo is on or off
and whether the servo system controller is connected or not.
Exercise control on the positioning operation screen of MR Configurator.

1) Operation pattern

Iltem Initial value Setting range
Travel distance [pulse] 4000 0 to 99999999
Speed [r/min] 200 0 to max. speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

Fwd. rot. (CCW) — Reuv. rot. (CW)
Fwd. rot. (CCW) | Fwd. rot. (CCW) — Fwd. rot. (CCW)
— Rev. rot. (CW)| Rev.rot. (CW) — Fwd. rot. (CCW)
Rev. rot. (CW) — Reuv. rot. (CW)
Dwell Time [s] 2.0 0.5 t0 50.0

Number of repeats [time] 1 1 to 9999

Repeat pattern

2) Operation method

Operation Screen control
Forward rotation start Click the "Forward" button.
Reverse rotation start Click the "Reverse" button.
Pause Click the "Pause" button.

(c) Program operation
Positioning operation can be performed in two or more operation patterns combined, without using the
servo system controller. Use this operation with the forced stop reset. This operation may be used
independently of whether the servo is on or off and whether the servo system controller is connected or
not.
Exercise control on the program operation screen of MR Configurator. For full information, refer to the
MR Configurator Installation Guide.

Operation Screen control
Start Click the "Start" button.
Stop Click the "Reset" button.

—~
o
~

Output signal (DO) forced output

Output signals can be switched on/off forcibly independently of the servo status. Use this function for
output signal wiring check, etc.

Exercise control on the DO forced output screen of MR Configurator.

4- 11
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(2) Operation procedure
(a) Switch power off.

(b) Set SW2-1 to "UP".

Il

Set SW2-1 to "UP"

Changing SW2-1 to "UP" while power is on will not start the test operation mode.

(c) Switch servo amplifier power on.
When initialization is over, the display shows the following screen.

_ |‘{ e I
Il I__:l.: I_ 2l I__:I‘: I _l I__:l.:
Decimal point flickers.

(d) Perform operation with the personal computer.

15

4- 12
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4.5.2 Motor-less operation in controller

POINT

parameter setting.

* Use motor-less operation which is available by making the servo system controller

* Motor-less operation is done while connected with the servo system controller.

* When the test operation mode is set with the test operation select switch (SW2-1),
the SSCNETII communication of the servo amplifiers following the servo
amplifier with the test operation mode is disconnected.

(1) Motor-less operation

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

For stopping the motor-less operation, set the selection of motor-less operation to [Invalid] in servo
parameter setting of servo system controller. Motor-less operation will be invalid condition after switching

on power supply next time.

(a) Load conditions

Load item

Condition

Load torque

0

Load inertia moment ratio

Same as servo motor inertia moment

(b) Alarms

The following alarms and warning do not occur. However, the other alarms and warnings occur as

when the servo motor is connected.
* Encoder error 1 (at power on) (16)
* Encoder error 2 (during runtime) (20)
* Absolute position erasure (during runtime) (25)
« Battery cable disconnection warning (92)
* Battery warning (9F)

* Converter error (1B) (Note 1)
* Converter warning (9C) (Note 1)
* Main circuit off warning (E9) (Note 2)

Note 1. Alarm and warning for the drive units of 30kW or more. For details, refer to section 13.6.2.
2. Main circuit off warning (E9) does not occur only when the forced stop of the converter unit is enabled as the cause of
occurrence with the drive unit of 30kW or more. Main circuit of warning, otherwise, occurs when the cause of occurrence
with the drive unit of 30kW or more is other than above, or with the servo amplifier of 22 kW or less.

4-

13
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(2) Operating procedure
1) Switch off servo amplifier

2) Set parameter No.PCO05 to "1", change test operation mode switch (SW2-1) to normal condition side
"Down", and then turn on the power supply.

Il

il

Set SW2-1 to "DOWN"

3) Perform motor-less operation with the personal computer.
The display shows the following screen.

LDecimal point flickers.

4- 14
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5. PARAMETERS

/\\ CAUTION

Never adjust or change the parameter values extremely as it will make operation
instable.
If fixed values are written in the digits of a parameter, do not change these values.

POINT

* When the servo amplifier is connected with the servo system controller, the
parameters are set to the values of the servo system controller. Cycling the power
disables the values set in MR Configurator and enables the values set in servo
system controller.

+ Setting may not be made to some parameters and ranges depending on the model
or software version of the servo system controller. For details, refer to the servo
system controller user's manual.

In this servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group Main description
Basic setting parameters Make basic setting with these parameters. Generally, the operation is possible only with these
(No.PADIO) parameter settings.
Gain/filter parameters Use these parameters when making gain adjustment manually.
(No.PBO)

Extension setting parameters
(No.PCO)

When changing settings such as analog monitor output signal or encoder electromagnetic brake
sequence output, use these parameters.

I/O setting parameters
(No.PDOO)

Use these parameters when changing the I/O signals of the servo amplifier.

Extension control parameters
(No.PECIO)

Use these parameters when selecting a function in the fully closed loop system.

Mainly setting the basic setting parameters (No.PALCI ) allows the setting of the basic parameters at the time

of introduction.

5.1 Basic setting parameters (No.PAOO)

POINT

- The parameter whose symbol preceded by * can be validated with the following
conditions:
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.
* Never change parameters for manufacturer setting.
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5.1.1 Parameter list

Initial Control mode
No. | Symbol Name Unit (Note)
value -
Semi Fully
PA01| **STY | Control mode 0000h O O
PA02| **REG | Regenerative option 0000h O O
PA03| *ABS | Absolute position detection system 0000h O O
PA04| *AOP1 | Function selection A-1 0000h O O
PAO5 For manufacturer setting 0
PA0O6 1
PAQ7 1
PA08| ATU | Auto tuning mode 0001h O O
PA09| RSP | Auto tuning response 12 O O
PA10| INP | In-position range 100 pulse O O
PA11 For manufacturer setting 1000.0 %
PA12 1000.0 %
PA13 0000h
PA14| *POL | Rotation direction selection 0 O O
PA15| *ENR | Encoder output pulses 4000 | pulse/rev O O
PA16| *ENR2 | Encoder output pulses 2 0 O
PA17 For manufacturer setting 0000h
PA18 0000h
PA19| *BLK | Parameter write inhibit 000Bh O O

Note. Parameters with O are available for each control mode.
Semi: Semi closed loop system Fully: Fully closed loop system
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5.1.2 Parameter write inhibit

Parameter Initial ) )
Unit Setting range
No. | Symbol Name value
PA19| *BLK [ Parameter write inhibit 000Bh Refer to the text.

POINT

* When setting the parameter values with the servo system controller, the parameter
No.PA19 setting need not be changed.
* Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

In the factory setting, this servo amplifier allows changes to the basic setting parameter, gainffilter parameter
and extension setting parameter settings. With the setting of parameter No.PA19, write can be disabled to

prevent accidental changes.
The following table indicates the parameters which are enabled for reference and write by the setting of
parameter No.PA19. Operation can be performed for the parameters marked O .

Parameter No Basic setting Gain/Filter Extension setting I/O setting Extension control
PA19 settin ’ Setting operation parameters parameters parameters parameters parameters
9 No.PACIO No.PBOI No.PCOIO No.PDOII No.PEOIO
Reference O
0000h -
Write O
000Bh Reference O O O
(initial value) Write O O O
000Ch Reference O O O O
Write O O O O
000Fh Reference O O O O O
Write O O O O O
Reference O
100Bh . Parameter No.
Write
PA19 only
Reference O O O O O
100Ch . Parameter No.
Write
PA19 only
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5.1.3 Selection of regenerative option

Parameter Initial . .
Unit Setting range
No. | Symbol Name value
PAO2| **REG | Regenerative option 0000h Refer to the text.

POINT

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

* Wrong setting may cause the regenerative option to burn.

* If the regenerative option selected is not for use with the servo amplifier, parameter
error (37) occurs.

* For a drive unit of 30kW or more, always set the parameter to "[0[J00" since
selecting regenerative option is carried out by the converter unit.

Set this parameter when using the regenerative option, brake unit, power regenerative converter, or power
regeneration common converter.

Parameter No.PA02

_I: Selection of regenerative option
00: Regenerative option is not used
* For servo amplifier of 100W, regenerative resistor is not used.
- For servo amplifier of 0.2k to 7kW, built-in regenerative resistor is used.
- Supplied regenerative resistors or regenerative option is used with
the servo amplifier of 11k to 22kW.
* Use a drive unit of 30kW or more in combination with an MR-J3-CR55K(4)
converter unit.
(When using the drive unit of 30kW or more in combination with the MR-
J3-CR55K(4) converter unit, set this value whether the regenerative
option and brake unit are used or not.)
01: FR-BU2-(H)- FR-RC-(H)- FR-CV-(H)
02: MR-RB032
03: MR-RB12
04: MR-RB32
05: MR-RB30
06: MR-RB50(Cooling fan is required)
08: MR-RB31
(Note)< 09: MR-RB51(Cooling fan is required)
80: MR-RB1H-4
81: MR-RB3M-4(Cooling fan is required)
82: MR-RB3G-4(Cooling fan is required)
83: MR-RB5G-4(Cooling fanis required)
84: MR-RB34-4(Cooling fanis required)
85: MR-RB54-4(Cooling fanis required)
FA: When the supplied regenerative resistor is cooled by the cooling fan to
increase the ability with the servo amplifier of 11k to 22kW.

Note. The setting is for the servo amplifier of 22kW or less.
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5.1.4 Using absolute position detection system

Parameter Initial . .
Unit Setting range
No. | Symbol Name value
PAO3| *ABS | Absolute position detection system 0000h Refer to the text.

POINT

mode.

* Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

= This parameter cannot be used in the speed control mode and torque control

Set this parameter when using the absolute position detection system in the position control mode.

Parameter No.PA03

L

1: Used in absolute position detection system
In the following cases, the parameter error (37) occurs, and absolute position

detecting system cannot be used.

- Linear encoder of incremental type is used.
- Switching between semi closed/fully closed loop system is set valid.

Selection of absolute position detection system (refer to chapter 12)
0: Used in incremental system
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5.1.5 Forced stop 1 (EM1) and forced stop 2 (EM2) selection

Parameter Initial ) .
Unit Setting range
No. | Symbol Name value
PA04| *AOP1 | Function selection A-1 0000h Refer to the text.

POINT

* Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.
« The signal EM2 of the servo amplifier is the same as EM1 of the servo amplifier in
torque control mode.

Devices assigned to CN3-pin 20 can be changed with this parameter. Select forced stop 1 (EM1) and forced
stop 2 (EM2). These devices can be invalidated.

(1) Parameter setting

Parameter No.PA04

Setting] EM1/EM2 Deceleration method when EM1 or EM2 Deceleration method when an alarm
value selection becomes valid occurs
00 Forced stop 2 | The electromagnetic brake interlock (MBR) | The electromagnetic brake interlock (MBR)
(EM2) turns off after the forced stop deceleration. |turns off after the forced stop deceleration.
Forced stop 2 The electromagnetic brake interlock (MBR) | The electromagnetic brake interlock (MBR)
10 (EM2) P 2 |turns off simultaneously with the start of turns off simultaneously with the start of
the forced stop deceleration. the forced stop deceleration.
F d stop 1 The electromagnetic brake interlock (MBR) | The electromagnetic brake interlock (MBR)
30 orCEMs1 OP 1 | turns off without the forced stop turns off without the forced stop
( ) deceleration. deceleration.
01 The electromagnetic brake interlock (MBR)
turns off after the forced stop deceleration.
The electromagnetic brake interlock (MBR)
11 | Not using turns off simultaneously with the start of
EM1 or EM2 the forced stop deceleration.
The electromagnetic brake interlock (MBR)
31 turns off without the forced stop
deceleration.
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(2) Deceleration to a stop function

* This function can rapidly stop the servo motor at a forced stop or at certain servo alarm occurrence
during position control. Set this function valid/invalid by parameter No.PAQO4.

- Deceleration time constant during a forced stop is determined by the value set in parameter No.PC24
(deceleration command time constant at a forced stop).

- After completion of the forced stop deceleration command, and when the zero speed detection (ZSP) is
turned on, the base circuit is shut off and the servo motor stops by normal operation of the dynamic
brake. When shifting from the forced stop deceleration to the dynamic brake deceleration, the servo
motor coasts for about 10ms due to operation delay of the relay in the servo amplifier.

The sequence at a forced stop is described in this section.

(a) When the forced stop 2 (EM2) is input
The forced stop deceleration is performed. Servo-off command and reset command during a forced
stop are ignored and does not shut off the base circuit.

ON
Forced stop 2 (EM2
P2 ) OFF

Servo-on command

| |
| |
1 1
\ Ignored ‘
| |
ON 1 1
Reset command ! !
OFF } :
| |
L ON . |
Base circuit OFF ! !
' (Note) o L]
: Forced stop : Base circuit shut off, _dynamlc :
. deceleration ‘ brake deceleration ‘
-————— P
|
|
|
|
\ 1
AN |
Servo motor speed sgcr:%?gr::i%% AN A |
|
|
0 r/min !
|
Zero speed detection ON
(ZSP) OFF

Note. During the forced stop deceleration, commands from the controller are not accepted.
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(b) When the forced stop 2 (EM2) is input Vertical axis (Timing of the servo motor electromagnetic brake)
To parameter No.PCO02 (electromagnetic brake sequence output), set the time between MBR output
and base circuit shut off.

ON
Forced stop 2 (EM2)
OFF

Servo-on command

| |
| |
1 1
: Ignored !
ON | |
Reset command ‘ ‘
OFF } }
| |
N ON . |
Base circuit o ! !
FF LN :
‘ éo?ct;?e)d stop 1 Base circuit shut off, dynamic
| A | : |
‘ deceleration | brake deceleration ‘
———————————»
! |
! |
| |
: l Delay between MBR and base circuit
! 1 shut off
Servo motor speed X ! | (Parameter No.PC02)
Forced stop RN ~ : |
deceleration 7q.q speed- >l - |
0 r/min - |
! |
Zero speed detection ON ;
(ZSP) OFF ;
|
Electromagnetic ON !
|

brake interlock (MBR) OFF

Note. During the forced stop deceleration, commands from the controller are not accepted.
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5.1.6 Auto tuning

Parameter Initial ) .
Unit Setting range
No. | Symbol Name value
PA08| ATU | Auto tuning mode 0001h Refer to the text.
PA09| RSP | Auto tuning response 12 11032
POINT

« This parameter cannot be used in the torque control mode.

Make gain adjustment using auto tuning. Refer to section 6.2 for details.

(1) Auto tuning mode (parameter No.PAO8)
Select the gain adjustment mode.

Parameter No.PA08

—[ Gain adjustment mode setting

Setting| Gain adjustment mode | Automatically set parameter No. (Note)
0 Interpolation mode PBO06 - PB08 - PB09 - PB10

1 |Auto tuning mode 1 PBO06 - PBO7 - PB08 - PB09- PB10

2 |Auto tuning mode 2 PBO07 - PB08 - PB09 - PB10

3

Manual mode

Note. The parameters have the following names.

Parameter No. Name
PB06 Load to motor inertia moment ratio
PB07 Model loop gain
PB08 Position loop gain
PB09 Speed loop gain
PB10 Speed integral compensation
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(2) Auto tuning response (parameter No.PAQ9)
If the machine hunts or generates large gear sound, decrease the set value. To improve performance, e.g.
shorten the settling time, increase the set value.

Setting Response Guideline for machine Setting Response Guideline for machine
resonance frequency [Hz] resonance frequency [Hz]
1 Low response 10.0 17 Middle response 67.1
2 4 11.3 18 t 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 137.1
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 329 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
15 v 52.9 31 v 355.1
16 Middle response 59.6 32 High response 400.0
5.1.7 In-position range
Parameter Initial
Unit Setting range
No. [ Symbol Name value
PA10[ INP | In-position range 100 pulse 0 to 65535
POINT
= This parameter cannot be used in the speed control mode and torque control
mode.

Set the range, where in-position (INP) is output, in the command pulse unit.

Servo motor droop pulse

Command pulse Command pulse

Droop pulse In-position range [pulse]

ON
In-position (INP)
OFF

5- 10
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5.1.8 Selection of servo motor rotation direction

Parameter Initial ) .
Unit Setting range
No. | Symbol Name value
PA14| *POL | Rotation direction selection 0 0-1

Select servo motor rotation direction relative.

POINT

= Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

Parameter No.PA14

(Note 1) Servo motor rotation direction

When positioning address increases
(position control)
Command speed in positive direction

When positioning address decreases
(position control)
Command speed in negative direction

setting
(speed control) (speed control)
Command torque in positive direction Command torque in negative direction
(torque control (Note 2)) (torque control (Note 2))
0 CCW CW
1 CW CCW

Note 1. Torque generation direction for the torque control.
2. For the master-slave operation function, this parameter is also used to set the torque generation
direction of the slave axis.

\<

Reverse rotation (CW)

5- 11
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5.1.9 Encoder output pulse

Parameter Initial ) .
Unit Setting range
No. | Symbol Name value
PA15| *ENR | Encoder output pulse 4000 pulse/rev 1 to 65535
PA16( *ENR2 | Encoder output pulse 2 0 0 to 65535
POINT

* Use parameter No.PA16 only in the fully closed system.
* Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

Used to set the encoder pulses (A-phase and B-phase) output by the servo amplifier.

Set the value 4 times greater than the A-phase and B-phase pulses.

You can use parameter No.PCO03 to choose the output pulse setting or output division ratio setting.

The number of A-phase and B-phase pulses actually output is 1/4 times greater than the preset number of
pulses.

The maximum output frequency is 4.6Mpps (after multiplication by 4). Use this parameter within this range.

Selection of encoder output pulse setting
Selection of the encoders for A/B/Z-phase output pulse parameter No.PC03
parameter No.PC03

i I
GG — Output pulse setting | LJLI0C] |
| |
! — . . o010 |
; |
[ ‘ | Division ratio setting I—:i } Output
=== | |
|
|

|
A/B-phase pulse electronic Eisinkink
gear setting Gl

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

Load-side
encoder !

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

(1) For output pulse designation
Set "O0O00O" (initial value) in parameter No.PC03. When parameter No.PC03 has been set to "LI1100",
the parameter error (37) occurs.
Set the number of pulses per servo motor revolution.
Output pulse=set value [pulses/rev]
For instance, set "5600" to Parameter No.PA15, the actually A/B-phase output pulses are as indicated
below.

5600

A/B-phase output pulses = 7

= 1400 [pulse]

(2) For output division ratio setting
Set "0O10" in parameter No.PCO03.
The number of pulses per servo motor revolution is divided by the set value.

Resolution per servo motor revolution
Set value

Output pulse = [pulses/rev]

For instance, set "8" to Parameter No.PA15, the actually output A/B-phase pulses are as indicated below.

A/B-phase output pulses = 26281 44 % = 8192 [pulse]

5- 12
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(3) For output electronic gear ratio setting
Set "O0O30" in parameter No.PCO03.
The resolution per servo motor revolution is set by parameter No.PA15, PA16.

Set value of parameter No.PA15
Set value of parameter No.PA16

Output pulse = Resolution per servo motor revolution x [pulses/rev]

For instance, set "3" to Parameter No.PA15 and "32" to Parameter No.PA16, the actually A/B-phase output
pulses are as indicated below.

A/B-phase output pulses = 262144 x % X % = 6144 [pulse]
5.1.10 Selecting a control mode
Parameter Initial
Unit Setting range
No. [ Symbol Name value
PAO1| **STY | Control mode 0000h Refer to the text.

POINT

* Use this parameter only in the fully closed system.
* Turn off the power and then on again after setting the parameter to validate the
parameter value.

(1) Selecting a semi closed loop system or fully closed loop system

POINT

* Use this parameter only in the fully closed system.

Select a control mode.

The initial value of this parameter is set to "O0C00O" (semi closed loop system).

When using the fully closed loop system, make sure to set the value to "COC010". In this case, the value can be
set to the fully closed loop system by the parameter No.PEO1 setting and the semi closed loop system/fully
closed loop system switching bit of the controller command.

Parameter No.PAO1

0: Semi closed loop system
1: Fully closed loop system
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(2) Selecting a control loop composition

POINT

- This parameter is supported by a combination of a servo amplifier, whose software
version is C4 or later (manufactured in August 2009 or later), and a HF-KP servo
motor (manufactured in June 2009 or later). Check the software version using MR
Configurator.

* When the 350% maximum torque setting of the HF-KP servo motor is valid, set
the torque limit value in the controller at 1000%.

= A HF-KP servo motor with a decelerator and servo motors except the HF-KP
series do not support the 350% maximum torque setting. Making the 350%
maximum torque setting valid when using these servo motors causes the
parameter error (37).

Set the control loop composition and the maximum torque of the HF-KP series servo motor.

By making the high-response control valid in the control loop composition, response of the servo can be
increased compared to the response under the standard control (factory setting). Moreover, the track ability for
a command and the settling time in machines with high rigidity can be decreased.

To further shorten the settling time using the auto tuning results of the high-response control, increase the
setting of model loop gain (parameter No.PBQ7) in the manual mode.(Refer to section 6.3.)

By making the 350% maximum torque setting valid, the maximum torque of the HF-KP servo motor can be
increased from 300% to 350%.

To operate at the maximum torque of 350%, operate within the range of overload protection characteristic.

If operated beyond the overload protection characteristic range, servo motor overheat (46), overload 1 (50), and
overload 2 (51) may occur.

Parameter No. PAO1

Setting Control loop 350% maximum torque setting
value composition of HF-KP servo motor
0 Standard control Invalid

Standard control Valid

3
4 High-response control | Invalid
5

High-response control | Valid
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5.2 Gain/filter parameters (No.PBC1)

POINT

conditions:

parameter.

« The parameter whose symbol preceded by * can be validated with the following
*: Turn off the power and then on again, or reset the controller after setting the

* Gain/filter parameters (No.PBI) cannot be used in the torque control mode.

5.2.1 Parameter list

Control mode

No. | Symbol Name Initial Unit (Note)
value -
Semi Fully
PB01| FILT | Adaptive tuning mode (Adaptive filter I ) 0000h O O
PB02| VRFT | Vibration su;.Jpre%;sion control ‘tuning mode 0000h o o
(advanced vibration suppression control)

PBO03 For manufacturer setting 0 O O
PB04| FFC | Feed forward gain 0 % O O
PB05 For manufacturer setting 500 O O
PB06| GD2 [ Load to motor inertia moment ratio Multiplier

7.0 O O

(x1)
PB07| PG1 | Model loop gain 24 rad/s O O
PB08| PG2 | Position loop gain 37 rad/s O O
PB09| VG2 | Speed loop gain 823 rad/s O O
PB10[ VIC | Speed integral compensation 33.7 ms O O
PB11| VDC | Speed differential compensation 980 O O
PB12| OVA | Overshoot amount compensation 0 % O O
PB13| NH1 [ Machine resonance suppression filter 1 4500 Hz O O
PB14[ NHQ1 | Notch shape selection 1 0000h O O
PB15| NH2 | Machine resonance suppression filter 2 4500 Hz O O
PB16| NHQ2 | Notch shape selection 2 0000h O O
PB17 Automatic setting parameter
PB18| LPF [ Low-pass filter setting 3141 rad/s O O
PB19| VRF1 | Vibration suppression control vibration frequency setting 100.0 Hz O O
PB20( VRF2 | Vibration suppression control resonance frequency setting 100.0 Hz O O
PB21 For manufacturer setting 0.00
PB22 0.00
PB23| VFBF | Low-pass filter selection 0000h O O
PB24| *MVS | Slight vibration suppression control selection 0000h O O
PB25 For manufacturer setting 0000h
PB26| *CDP | Gain changing selection 0000h O O
PB27| CDL | Gain changing condition 10 O O
PB28[ CDT | Gain changing time constant 1 ms O O
PB29| GD2B | Gain changing load to motor inertia moment ratio 70 Multiplier o o
(x1)

PB30| PG2B | Gain changing position loop gain 37 rad/s O O
PB31| VG2B | Gain changing speed loop gain 823 rad/s O O
PB32( VICB | Gain changing speed integral compensation 33.7 ms O O
PB33| VRF1B | Gain changing vibration suppression control vibration frequency setting 100.0 Hz O O
PB34| VRF2B | Gain changing vibration suppression control resonance frequency setting 100.0 Hz O O
PB35 For manufacturer setting 0.00
PB36 0.00
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» Control mode
Initial .
No. | Symbol Name Unit (Note)
value -
Semi Fully
PB37 For manufacturer setting 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45| CNHF | Vibration suppression control filter 2 0000h O O
Note. Parameters with O are available for each control mode.
Semi: Semi closed loop system Fully: Fully closed loop system
5.2.2 Detail list
) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB01| FILT [Adaptive tuning mode (adaptive filterII) 0000h Refer to
Select the setting method for filter tuning. Setting this parameter to "CICI1" (filter tuning Name
mode 1) automatically changes the machine resonance suppression filter 1 (parameter and
No.PB13) and notch shape selection (parameter No.PB14). function
= column.
2
2
s 2 Machine resonance point
o 8
gc '
S ® !
[N !
0 g |
& e ' Frequency
e
i
(O]
o
<
[8]
g Y
z . Frequency

Notch frequency

—[ Filter tuning mode selection

Setting | Filter adjustment mode | Automatically set parameter
0 Filter OFF (Note)

Parameter No.PB13
Parameter No.PB14

1 Filter tuning mode

2 Manual mode

Note. Parameter No.PB13 and PB14 are fixed to the initial values.

When this parameter is set to "I 1", the tuning is completed after positioning is done the
predetermined number or times for the predetermined period of time, and the setting
changes to "0 02". When the filter tuning is not necessary, the setting changes to
"OO0O0". When this parameter is set to "[LICI0", the initial values are set to the machine
resonance suppression filter 1 and notch shape selection. However, this does not occur
when the servo-off.
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB02| VRFT | Vibration suppression control tuning mode (advanced vibration suppression control) 0000h Refer to
This parameter cannot be used in the speed control mode. Name
The vibration suppression is valid when the parameter No.PAO8 (auto tuning) setting is and
"O0002" or "OOO3". When PA08 is "I 1", vibration suppression is always invalid. function
Select the setting method for vibration suppression control tuning. Setting this parameter to column.

"O0O01" (vibration suppression control tuning mode) automatically changes the vibration
suppression control vibration frequency (parameter No.PB19) and vibration suppression
control resonance frequency (parameter No.PB20) after positioning is done the
predetermined number of times.

Droop pulse _ﬂ'U\MW Droop pulse _(L_

A )
Command N— agjtgggr?wg(r:\t Command PAN——7—

—

Load-side ' Load-side '
position —l/w/\m position

—[ Vibration suppression control tuning mode

. Vibration suppression .
Setting ) Automatically set parameter
control tuning mode

Vibration suppression
control OFF

Vibration suppression
control tuning mode Parameter No.PB19
(Advanced vibration Parameter No.PB20
suppression control)

(Note)

2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial values.

When this parameter is set to "C111", the tuning is completed after positioning is done the
predetermined number or times for the predetermined period of time, and the setting
changes to "I 02". When the vibration suppression control tuning is not necessary, the
setting changes to "I 110" When this parameter is set to "[JII0", the initial values are
set to the vibration suppression control vibration frequency and vibration suppression control
resonance frequency. However, this does not occur when the servo-off.

PB03 For manufacturer setting 0
Do not change this value by any means.

PB04| FFC [ Feed forward gain 0 % 0
This parameter cannot be used in the speed control mode. to
Set the feed forward gain. When the setting is 100%, the droop pulse during operation at 100

constant speed are nearly zero. However, sudden acceleration/deceleration will increase the
overshoot. As a guideline, when the feed forward gain setting is 100%, set 1s or more as the
acceleration time constant up to the rated speed.

PB05 For manufacturer setting 500
Do not change this value by any means.
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB06| GD2 [ Load to motor inertia moment ratio 7.0 [Multiplier 0
Used to set the ratio of the load inertia moment to the servo motor shaft inertia moment. (x1) to
When auto tuning mode 1 and interpolation mode is selected, the result of auto tuning is 300.0
automatically used.
(Refer to section 6.1.1.)
In this case, it varies between 0 and 100.0.
When parameter No.PAOS is set to "I 02" or "1 E3", this parameter can be set
manually.
PBO7| PG1 | Model loop gain 24 rad/s 1
Set the response gain up to the target position. to
Increase the gain to improve track ability in response to the command. 2000
When auto turning mode 1,2 is selected, the result of auto turning is automatically used.
When parameter No.PA08 is set to "1 110" or "CIO3", this parameter can be set
manually.
PB08| PG2 | Position loop gain 37 rad/s 1
This parameter cannot be used in the speed control mode. to
Used to set the gain of the position loop. 1000
Set this parameter to increase the position response to level load disturbance. Higher setting
increases the response level but is liable to generate vibration and/or noise.
When auto tuning mode 1,2 and interpolation mode is selected, the result of auto tuning is
automatically used.
When parameter No.PA08 is set to "I 113", this parameter can be set manually.
PB09| VG2 [ Speed loop gain 823 rad/s 20
Set this parameter when vibration occurs on machines of low rigidity or large backlash. to
Higher setting increases the response level but is liable to generate vibration and/or noise. 50000
When auto tuning mode 1 * 2, manual mode and interpolation mode is selected, the result of
auto tuning is automatically used.
When parameter No.PA08 is set to "[I1[13", this parameter can be set manually.
PB10| VIC | Speed integral compensation 33.7 ms 0.1
Used to set the integral time constant of the speed loop. to
Lower setting increases the response level but is liable to generate vibration and/or noise. 1000.0
When auto tuning mode 1 - 2 and interpolation mode is selected, the result of auto tuning is
automatically used.
When parameter No.PA08 is set to "[0 113", this parameter can be set manually.
PB11| VDC [ Speed differential compensation 980 0
Used to set the differential compensation. to
When parameter No.PB24 is set to "[L1130", this parameter is made valid. When 1000
parameter No. PB24 is set to "[0J0O", this parameter is made valid by instructions of
controller.
PB12| OVA [ Overshoot amount compensation 0 % 0
This parameter is supported by the servo amplifiers whose software versions are C4 or later. to
Check the software version using MR Configurator. 100
Used to suppress overshoot during position control.
Overshoot can be suppressed in machines with high friction.
Set a control ratio against the friction torque in percentage unit.
When parameter No.PAO01 is set to"0400 0" or "O0500 " and parameter No.PB12 is set to
"0", the control ratio to the friction torque is fixed to 5% in the servo amplifier.
PB13| NH1 [ Machine resonance suppression filter 1 4500 Hz 100
Set the notch frequency of the machine resonance suppression filter 1. to
Setting parameter No.PBO01 (filter tuning mode 1) to "CICI 01" automatically changes this 4500
parameter.
When the parameter No.PB01 setting is "CI1CIC10", the setting of this parameter is ignored.
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The value of this parameter is set according to a set value of parameter No.PB06 (Load to

motor inertia moment ratio).

) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB14| NHQ1 | Notch shape selection 1 0000h Refer to
Used to selection the machine resonance suppression filter 1. Name
and
n..n function
T ] column.
Notch depth selection
Setting value | Depth Gain
0 Deep | -40dB
1 —14dB
2 © s
3 Shallow | — 4dB
Notch width
Setting value | Width o
0 Standard 2
1 3
2 to 4
3 Wide 5
Setting parameter No.PBO01 (filter tuning mode 1) to "0 [01" automatically changes this
parameter.
When the parameter No.PB01 setting is "L1C110", the setting of this parameter is ignored.
PB15| NH2 | Machine resonance suppression filter 2 4500 Hz 100
Set the notch frequency of the machine resonance suppression filter 2. to
Set parameter No.PB16 (notch shape selection 2) to "O0O 1" to make this parameter valid. 4500
PB16| NHQ2 | Notch shape selection 2 0000h Refer to
Select the shape of the machine resonance suppression filter 2. Name
and
n... function
I —[ column.
Machine resonance suppression filter 2 selection
0: Invalid
1: Valid
Notch depth selection
Setting value| Depth Gain
0 Deep | -40dB
1 o —-14dB
2 —-8dB
3 Shallow | —4dB
Notch width
Setting value| Width o
0 Standard 2
1 3
2 o 4
3 Wide 5
PB17 Automatic setting parameter
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB18| LPF [ Low-pass filter setting 3141 rad/s 100
Set the low-pass filter. to
Setting parameter No.PB23 (low-pass filter selection) to "CICI0" automatically changes 18000
this parameter.
When parameter No.PB23 is set to "[1[11", this parameter can be set manually.
PB19| VRF1 ([ Vibration suppression control vibration frequency setting 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. to
Set the vibration frequency for vibration suppression control to suppress low-frequency 100.0
machine vibration, such as enclosure vibration. (Refer to section 7.4.(4))
Setting parameter No.PB02 (vibration suppression control tuning mode) to "CI1CIC11"
automatically changes this parameter. When parameter No.PB02 is set to "C1[1[2", this
parameter can be set manually.
PB20| VRF2 | Vibration suppression control resonance frequency setting 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. to
Set the resonance frequency for vibration suppression control to suppress low-frequency 100.0
machine vibration, such as enclosure vibration. (Refer to section 7.4.(4))
Setting parameter No.PB02 (vibration suppression control tuning mode) to "C1CIC1"
automatically changes this parameter. When parameter No.PB02 is set to "L1C1[2", this
parameter can be set manually.
PB21 For manufacturer setting 0.00
PB22 Do not change this value by any means. 0.00
PB23| VFBF [ Low-pass filter selection 0000h Refer to
Select the low-pass filter. Name
and
nn.n function
L ] ] column.
Low-pass filter selection
0: Automatic setting
1: Manual setting (parameter No.PB18 setting)
When automatic setting has been selected, select the filter that has the band width close to
the one calculated with 7\1/?_2@312 [rad/s]
PB24| *MVS | Slight vibration suppression control selection 0000h Refer to
Select the slight vibration suppression control and PI-PID change. Name
When parameter No.PA08 (auto tuning mode) is set to "L O3", this parameter is made and
valid. (Slight vibration suppression control cannot be used in the speed control mode.) function
nn.. column.
—[ Slight vibration suppression control selection
0: Invalid
1: Valid
PI-PID control switch over selection
0: PI control is valid. (Switching to PID
control is possible with instructions of
controller.)
3: PID control is always valid.
PB25 For manufacturer setting 0000h
Do not change this value by any means.
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valid. This parameter is made valid when the parameter No.PB02 setting is "I [02" and
the parameter No.PB26 setting is "CICIC1".

When using the vibration suppression control gain changing, always execute the changing
after the servo motor has stopped.

) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB26| *CDP [ Gain changing selection 0000h Refer to
Select the gain changing condition. (Refer to section 7.6.) Name
and
ojol | |
T —I: column.
Gain changing selection
Under any of the following conditions, the gains
change on the basis of the parameter No.PB29 to
PB34 settings.
0: Invalid
1: Control instructions from a controller.
2: Command frequency (Parameter No.PB27
setting)
3: Droop pulse value (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)
—— Gain changing condition
0: Valid when the control instruction from a controller is ON
Valid at equal to or more than the value set in parameter No.PB27
1: Valid when the control instruction from a controller is OFF
Valid at equal to or less than the value set in parameter No.PB27
PB27| CDL [ Gain changing condition 10 kpps 0
Used to set the value of gain changing condition (command frequency, droop pulse, servo pulse to
motor speed) selected in parameter No.PB26.The set value unit changes with the changing r/min 9999
condition item. (Refer to section 7.6.)
PB28| CDT | Gain changing time constant 1 ms 0
Used to set the time constant at which the gains will change in response to the conditions to
set in parameters No.PB26 and PB27. (Refer to section 7.6.) 100
PB29| GD2B | Gain changing load to motor inertia moment ratio 7.0 [Multiplier 0
Used to set the load to motor inertia moment ratio when gain changing is valid. (x1) to
This parameter is made valid when the auto tuning is invalid (parameter No.PA08: C1J13). 300.0
PB30| PG2B | Gain changing position loop gain 37 rad/s 1
This parameter cannot be used in the speed control mode. to
Set the position loop gain when the gain changing is valid. 2000
This parameter is made valid when the auto tuning is invalid (parameter No.PA08: CI1[13).
PB31| VG2B [ Gain changing speed loop gain 823 rad/s 20
Set the speed loop gain when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid (parameter No.PA08: CIC1[13). 50000
PB32| VICB | Gain changing speed integral compensation 33.7 ms 0.1
Set the speed integral compensation when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid (parameter No.PA08: CI3). 5000.0
PB33| VRF1B | Gain changing vibration suppression control vibration frequency setting 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. to
Set the vibration frequency for vibration suppression control when the gain changing is valid. 100.0
This parameter is made valid when the parameter No.PB02 setting is "C1C0 2" and the
parameter No.PB26 setting is "C1C11".
When using the vibration suppression control gain changing, always execute the changing
after the servo motor has stopped.
PB34| VRF2B | Gain changing vibration suppression control resonance frequency setting 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. to
Set the resonance frequency for vibration suppression control when the gain changing is 100.0
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PB35 For manufacturer setting 0.00
PB36 Do not change this value by any means. 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45| CNHF | Vibration suppression control filter 2 0000h Refer to
(Note 1) [ Used to set the vibration suppression control filter 2. Name
By setting this parameter, machine end vibration, such as workpiece end vibration and base and
shake, can be suppressed. function
column.
0

|: Vibration suppression control filter 2
setting frequency selection (Note 2)

) Frequency
Setting value [Hz]
0 Invalid
1 2250
to to
5F 45

Notch depth selection (Note 2)
Setting value | Depth

0 —40.0dB
to to
F —0.6dB

Note 1. This parameter is supported by the servo amplifiers whose software versions are C4
or later.
Check the software version using MR Configurator.
2. Refer to section 7.7 for the setting details.
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5.3 Extension setting parameters (No.PCO )

POINT

« The parameter whose symbol preceded by * can be validated with the following
conditions:
*: Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.

5.3.1 Parameter list

Initial Control mode
No. | Symbol Name Unit (Note)
value -
Semi Fully

PCO1| ERZ | Error excessive alarm level 3 rev O O
PC02| MBR | Electromagnetic brake sequence output 0 ms O O
PCO3| *ENRS | Encoder output pulses selection 0000h O O
PCO04| **COP1 | Function selection C-1 0000h O O
PCO5( **COP2 | Function selection C-2 0000h O O
PCO06| *COP3 | Function selection C-3 0000h O O
PC07| ZSP |Zero speed 50 r/min O O
PCO08 For manufacturer setting 0

PC09( MOD1 | Analog monitor 1 output 0000h O O
PC10| MOD2 | Analog monitor 2 output 0001h O O
PC11| MO1 [ Analog monitor 1 offset 0 mV O O
PC12| MO2 | Analog monitor 2 offset 0 1\ O O
PC13| MOSDL | Analog monitor feedback position output standard data Low 0 pulse O O
PC14| MOSDH | Analog monitor feedback position output standard data High 0 10000 O O

pulse

PC15 For manufacturer setting 0

PC16 0000h

PC17| **COP4 | Function selection C-4 0000h O O
PC18 For manufacturer setting 0000h

PC19 0000h

PC20| **COP7 | Function selection C-7 0000h O O
PC21| *BPS | Alarm history clear 0000h O O
PC22 For manufacturer setting 0000h

PC23 0000h

PC24| RSBR | Forced stop deceleration time constant 0000h O O
PC25 For manufacturer setting 0000h

PC26| **COPS8 | Function selection C-8 0100h O
PC27| **COP9 | Function selection C-9 0000h O
PC28 For manufacturer setting 0000h

PC29 0000h

PC30 0000h

PC31| RSUP | Vertical axis freefall prevention compensation amount 0000h 0.0001 O O

rev
PC32 For manufacturer setting 0000h

Note. Parameters with O are available for each control mode.
Semi: Semi closed loop system Fully: Fully closed loop system
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5.3.2 List of details

No. | Symbol Name and function Inital Unit Setting
value range
PCO1| ERZ | Error excessive alarm level 3 rev 1
This parameter cannot be used in the speed control mode and torque control mode. (Note) to
Set error excessive alarm level with rotation amount of servo motor. 200

Note. Setting can be changed in parameter No.PCO06.

PC02[ MBR | Electromagnetic brake sequence output 0 ms 0
Used to set the delay time (Tb) between electronic brake interlock (MBR) and the base drive to
circuit is shut-off. 1000
PCO03| *ENRS | Encoder output pulse selection 0000h Refer to
Use to select the, encoder output pulse direction and encoder output pulse setting. Name
and
n... function
T I —[ . column.
Encoder output pulse phase changing
Changes the phases of A/B-phase encoder output pulses.

Servo motor rotation direction
CCW CW

A-phaseflflflA-phaseflflfl
B-phasel f 1 f 1 f B-phasef 1 f 1 f l

A-phaseflflflA-phaseflflfl
B-phasef 1 f 1 f 1 B-phasel f 1 f 1 f

Set value

Encoder output pulse setting selection (Note)

0: Output pulse designation (When parameter No.PCO03 is set to
"O100", the parameter error (37) occurs.)

1: Division ratio setting

3: A/B-phase pulse electronic gear setting
(The electronic gear is set in parameter No.PA15, PA16.)

Selection of the encoders for A/B/Z-phase output pulse (Note)

The encoder used for A/B/Z-phase pulse output from the servo
amplifier is set.

Control mode

Set value Semi closed loop system Fully closed loop system
(OO00Oin parameter No.PA01)| (01 Oin parameter No.PAO1)

0 Motor encoder
(Motor encoder) (in the motor encoder unit)

Load-side encoder

Parameter error (37) (in the load-side encoder unit)

1
(Load-side encoder)

Note. For details, refer to section 5.1.9.

PCO04| **COP1 | Function selection C-1 0000h Refer to
Select the encoder cable communication system selection. Name

and
__loJojo
o ) column.
Encoder cable communication system selection

0: Two-wire type

1: Four-wire type

Incorrect setting will result in an encoder alarm 1 (16).

Refer to section 11.1.2 for the communication method of the
encoder cable.
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_‘: Analog monitor 1 (MO1) output selection

Control mode
Setting ltem (Note)
Fully Semi

00 |Servo motor speed (+8V/max. speed) O O
01 |Torque (x8V/max. torque) O O
02 |Servo motor speed (+8V/max. speed) O O
03 |Torque (+8V/max. torque) O O
04 | Current command (+8V/max. current command) (@) O
05 |Speed command (=8V/max. speed) O O
06 |Droop pulse (£10V/100 pulses) O O
07 |Droop pulse (%=10V/1000 pulses) O (@)
08 |Droop pulse (£10V/10000 pulses) (@) O
09 |Droop pulse (£10V/100000 pulses) O O
0A | Feedback position (+10V/1 Mpulses) O
0B [Feedback position (£10V/10 Mpulses) O
0C |Feedback position (£10V/100 Mpulses) O
0D |Bus voltage (+8V/400V) O (@)
OE |Speed command 2 (£8V/max. speed) O O
10 |Load-side droop pulse (£10V/100 pulses) O

11 | Load-side droop pulse (£10V/1000 pulses) O

12 | Load-side droop pulse (£10V/10000 pulses) O

13 | Load-side droop pulse (£10V/100000 pulses) O

14 | Load-side droop pulse (£10V/1000000 pulses) O

15 | Motor-side/load-side position deviation (£10V/100000 pulses) O

16 | Motor-side/load-side speed deviation (£8V/max. speed) O

Note. Parameters with O are available for each control mode.
Semi: Semi closed loop system  Fully: Fully closed loop system

) Initial ) Setting
No. | Symbol Name and function Unit
value range
PCO05( **COP2 | Function selection C-2 0000h Refer to
Motor-less operation select. Name
and
0jofo] |
—[ ; column.
Motor-less operation select.
0: Valid
1: Invalid
PCO06( *COP3 | Function selection C-3 0000h Refer to
This parameter cannot be used in the speed control mode and torque control mode. Name
Select the error excessive alarm level setting for parameter No.PCO1. and
function
.nnn column.
—r— Error excessive alarm level setting selection
0:1 [rev]unit
1: 0.1  [rev]unit
2:0.01 [rev]unit
3: 0.001[rev]unit
This parameter is available to software version B1 or later.
PCO7| ZSP | Zero speed 50 r/min 0
Used to set the output range of the zero speed detection (ZSP). to
Zero speed detection (ZSP) has hysteresis width of 20r/min. (Refer to section 3.5 (2) (b)) 10000
PCO08 For manufacturer setting 0
Do not change this value by any means.
PC09( MOD1 | Analog monitor 1 output 0000h Refer to
Used to selection the signal provided to the analog monitor 1 (MO1) output. (Refer to section Name
5.3.3.) and
function
nm.. column.
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—[ Setting when undervoltage alarm occurs
0: Initial value (Waveform of power supply voltage is not distorted)
1: Set "1" if undervoltage alarm occurs because of distorted power
supply voltage waveform when using power regenerative
converter or power regeneration common converter.

Symbol . Initial . Setting
No. Name and function Unit
value range
PC10[ MOD2 | Analog monitor 2 output 0001h Refer to
Used to selection the signal provided to the analog monitor 2 (MO2) output. (Refer to section Name
5.3.3) and
function
mn.. column.
_|: Select the analog monitor 2 (MO2) output
The settings are the same as those of parameter No.PC09.
PC11[ MO1 | Analog monitor 1 offset 0 mV —999
Used to set the offset voltage of the analog monitor 1 (MO1) output. to
999
PC12| MO2 | Analog monitor 2 offset 0 mV —999
Used to set the offset voltage of the analog monitor 2 (MO2) output. to
999
PC13| MOSDL | Analog monitor feedback position output standard data Low 0 pulse [ —9999
Used to set the standard position of feedback output with analog monitor 1 (MO1) or 2 to
(MO2). 9999
For this parameter, the lower-order four digits of standard position in decimal numbers are
set.
PC14| MOSDH | Analog monitor feedback position output standard data High 0 10000 | —9999
Used to set the standard position of feedback output with analog monitor 1 (MO1) or 2 pulse to
(MO2). 9999
For this parameter, the higher-order four digits of standard position in decimal numbers are
set.
PC15 For manufacturer setting 0
PC16 Do not change this value by any means. 0000h
PC17[ **COP4 | Function Selection C-4 0000h Refer to
This parameter cannot be used in the speed control mode and torque control mode. Name
Home position setting condition can be selected. and
function
nnn. column.
—[ Selection of home position setting condition
0: Need to pass motor Z-phase after the power
supply is switched on.
1: Not need to pass motor Z-phase after the power
supply is switched on.
PC18 For manufacturer setting 0000h
PC19 Do not change this value by any means. 0000h
PC20( **COP7 | Function Selection C-7 0000h Refer to
Set this function if undervoltage alarm occurs because of distorted power supply voltage Name
waveform when using power regenerative converter or power regeneration common and
converter. function
column.
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—I_— Load-side encoder cable communication system selection

0: 2-wire type

1: 4-wire type

If the setting is incorrect, the load-side encoder error1 (70) or
load-side encoder error2 (71) occurs.

) Initial ) Setting
No. | Symbol Name and function Unit
value range
PC21( *BPS | Alarm history clear 0000h Refer to
Used to clear the alarm history. Name
and
ofojo] | funciion
—[ column.
Alarm history clear
0: Invalid
1: Valid
When alarm history clear is made valid, the alarm
history is cleared at next power-on.
After the alarm history is cleared, the setting is
automatically made invalid (reset to 0).

PC22 For manufacturer setting 0000h

PC23 Do not change this value by any means. 0000h

PC24| RSBR | Forced stop deceleration time constant 0000h 0000h
Set deceleration time constant for forced stop deceleration. Convert the time (unit: ms) for to
servo motor to decelerate from the rated speed to O [r/min] into hexadecimal number, and 1FFFh
set the converted value to this parameter. Only when the value is set to “0000h”, the
deceleration time constant is 100 ms. For example, if the time constant is 5000ms, the set
value will be "1388".

) Dynamic brake
Rated speed T b Forced stop deceleration __ deceleration
Servo motor speed AN - 3
s 1
0 r/min =
L Parameter No.PC24 N
[Precautions]
- If the servo motor torque is saturated at the maximum torque because the set time is too
short, the time to stop takes longer than the set time constant.
- Overload alarm (50, 51) may occur during forced stop deceleration, depending on the set
value.
- Regardless of the deceleration time constant setting, dynamic braking will start if control
circuit power is cut or if a second alarm occurs after a forced stop initiating alarm has
already occurred.

PC25 For manufacturer setting 0000h
Do not change this value by any means.

PC26( **COP8 | Function selection C-8 0100h Refer to
Used to select the communication system of the serial interface encoder cable to be Name
connected to the CN2L connector. and

function
_[1]o]o
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Do not change this value by any means.

) Initial ) Setting
No. | Symbol Name and function Unit
value range
PC27( **COP9 | Function Selection C-9 0000h Refer to
Polarity of the encoder connected to the CN2L connector and the Z-phase connection Name
judgement of the Z-phase input interface encoder are selected. and
function
0] lo] |
—[ Selection of encoder pulse count polarity
0: Encoder pulse increasing direction on the servo motor CCW
1: Encoder pulse decreasing direction on the servo motor CCW
Selection of A/B/Z-phase input interface encoder Z-phase
connection judgement function
Alarm judgement function without the Z-phase connection is
selected when the A/B/Z-phase input interface encoder is
connected.
0: Alarm valid
If not connected, the encoder error 2 (71) occurs.
1: Alarm invalid
Even if not connected, the encoder error 2 (71) does not occur.
PC28 For manufacturer setting 0000h
PC29 Do not change this value by any means. 0000h
PC30 0000h
PC31| RSUP | Vertical axis freefall prevention compensation amount 0000h | 0.0001 | Referto
Set the compensation amount of the vertical axis freefall prevention function. rev Name
When a positive value is set to the rotation amount unit of the servo motor, compensation is and
performed for the address increasing direction. When a negative value is set, compensation function
is performed for the address decreasing direction. column
For example, if a positive compensation amount is set when parameter No.PA14 setting is
"1" under semi closed loop control, compensation is performed for the CW direction.
The vertical axis freefall prevention function is performed when all of the following conditions
are met.
1) In the position control mode.
2) The value set to this parameter is other than "0000h".
3) The forced stop deceleration function is valid.
4) Alarm occurs or EM2 turns off when the servo motor speed is equal to or less than zero
speed.
Setting value is in hexadecimal. Convert the compensation amount (0.0001rev unit) to a
hexadecimal value, and set the value.
The setting range is —0.2500 (09C4h) rev to +0.2500 (F63Ch) rev.
If a value exceeding the range is set, the value is limited at —0.2500rev on the negative
value side and +0.2500rev on the positive value side.
PC32 For manufacturer setting 0000h
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5.3.3 Analog monitor

The servo status can be output to two channels in terms of voltage.

(1) Setting
Change the following digits of parameter No.PC09, PC10.

Parameter No.PCQ09

_|: Analog monitor (MO1) output selection
(Signal output to across MO1-LG)

Parameter No.PC10

_|: Analog monitor (MO2) output selection
(Signal output to across MO2-LG)

Parameters No.PC11 and PC12 can be used to set the offset voltages to the analog output voltages. The
setting range is between —999 and 999mV.

Parameter No. Description Setting range [mV]
PC11 Used to set the offset voltage for the analog monitor 1 (MO1). 999 to 999
- (o]
PC12 Used to set the offset voltage for the analog monitor 2 (MO2).
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(2) Set content
The servo amplifier is factory-set to output the servo motor speed to analog monitor 1 (MO1) and the torque
to analog monitor (MO2). The setting can be changed as listed below by changing the parameter No.PC09
and PC10 value.
Refer to (3) for the measurement point.

Setting Output item Description Setting Qutput item Description
00 | Servo motor speed 01 [ Torque Driving in CCW
8[V] 4CCW direction 8] 4 direction
I |
I l
I |
Max. speed ! Max. torque !
: 0 Max. speed N 0 Max tgrque
I I
I l
I |
,,,,,, L -8 oL
CW direction ¥ M Driving in CW ¥ M
direction
02 [ Servo motor speed CW direction8Vla  CCW direction 03 | Torque cI?nvm'g inCW 8[V] D_rlvln_g in CCW
____________ irection 4 direction
I I
| | | |
| | | |
. . | |
Max.speed 0  Max. speed Max.‘té)rque 0 Max t&que
04 | Current command g ACCW directon 05 | Speed command 8Vl ACCw q"'_ef:tlon
Max. current command | :
(Max. torque command)| | Max. speed !
“ ) N
| 0 « 0 ™
w Max. current command | Max. speed
. (Max. torque command) :
CW direction ¥ | .
CW direction ¥ "

06 | Droop pulse 10V] ACCW direction 07 [ Droop pulse 10V] ACCW direction
(Note 1,4,6,7) | (Note 1,4,6,7) :
(=10V/100 pulses) | (=10V/1000 pulses) :

100[pulse] ! 1000[pulse] !
¥ 0 100[pulse] N 0 1000[pulse]
I |
I l
I |
—————— - -10] - -----1-10
CW direction ¥ V] CW direction ¥ V]

08 | Droop pulse 10V] 4CCW direction 09 | Droop pulse 10V] 4CCW direction
(Note 1,4,6,7) | (Note 1,4,6,7) |
(£10Vv/10000 pulses) | (£10Vv/100000 :

10000[pulse] ! pulses) 100000[pulse] !
I 0 10000[puise] ¥ 0 100000[puise]
| l
| |
I |
—————— - 10 ------1 -10
CW direction ¥ M CW direction ¥ M

OA [ Feedback position 10V] 4CCW direction 0B | Feedback position 10V] 4CCW direction
(Note 1,2,4) | (Note 1,2,4) |
(£10V/1 Mpulses) : (*£10V/10 Mpulses) :

1M[pulse] ! 10M[pulse] !
| 0 1Mipulse] | 0 10M[pulse]
I l
I |
I |
—————— - -10] - -----1 10
' v CW direction ¥ v

CW direction
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Setting Output item Description Setting Qutput item Description
0C | Feedback position 10M] 4CCW direction 0D | Bus voltage (Note 3)
(Note 1,2,4) |
(%£10V/100 Mpulses) :
100M[pulse] !
N 0 100Mppuise]
| 0 400[V]
I
A - 10
CW direction ¥ M
OE | Speed command 2 8[V] ACCW direction 10 | Load-side droop pulse 100V] 4CCW direction
(Note 4,5) | (Note 4,6,7) !
|
| (£10V/100 pulses) :
Max. speed | 100[pulse] ;
4 T «+ >
| 0 Max. speed ! 0 100[pulse]
|
| |
| |
CW direction? 81Vl CW direction ¥ 10V
11 | Load-side droop pulse 10V] ACCW direction 12 | Load-side droop pulse 10V] 4CCW direction
(Note 4,6,7) | (Note 4,6,7) :
(%£=10V/1000 pulses) | (%£10V/10000 pulses) :
1000[pulse] ! 10000[pulse] !
¥ 0 1000[pulse] N 0 10000[puise]
| l
I |
I |
————— - —10 - -----1£-10
CW direction ¥ M CW direction ¥ M
13 | Load-side droop pulse 10V] 4CCW direction 14 | Load-side droop pulse 10V] 4CCW direction
(Note 4,6,7) | (Note 4,6,7) |
(=10V/100000 pulses) | (=10V/1M pulses) :
100000[pulse] ! 1M[pulse] !
I 0 100000[puise] ¥ 0 1Mpulse]
| :
| |
I |
—————— - —10 - -----1£-10
CW direction ¥ M CW direction ¥ M
15 | Motor-side/load-side 10V] ACCW direction 16 | Motor-side/load-side 8[V] 4CCW direction
position deviation | speed deviation |
(Note 4,6,7) ! |
(£10V/100000 pulses) 100090[pulse] : Max. §peed !
: 0 10Mpulse] 1 0 Max speed
| l
I |
I |
—————— - —100000 ------1-8
CW direction ¥ v CW direction ¥ v

Note 1. Encoder pulse unit.
2. Available in position control mode
3. For 400V class servo amplifier, the bus voltage becomes +8V/800V.
4. It cannot be used with torque control mode.

5. This setting is available for the servo amplifier with software version C5 or later and MR Configurator with software version C5 or later.

6. It cannot be used with speed control mode.

7. Output in the load-side encoder unit for the fully closed loop control and in the motor encoder unit for the semi closed loop control.

5-
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(3) Analog monitor block diagram

(a) Semi closed loop
Speed D | Speed Current
command roop pulse command 2 command Bus voltage
* 3
Position g eDr|1ftfinI- Current encoder
commag + .| Position [command| + Speed Current P
;f;ril\;e ———22—** control X control control o
controller
Current feedback
Differ-
ential
ggtseitir%?ufﬁ]%%b?o(:k Position feedback
a controller +
Feedback position v
standard position 5 :
(Note) er\Slgergg or Torque
Feedback
position

Note. The feedback position is output based on the position data passed between servo system controller and servo amplifier. The
parameter number No.PC13/PC14 can set up the standard position of feedback position that is output to analog monitor in order to
adjust the output range of feedback position. The setting range is between —99999999 and 99999999 pulses.

Standard position of feedback position=Parameter No.PC14 setting value x 10000+ Parameter No.PC13 setting value

M) Servo motor

Encoder

Parameter No. Description Setting range
PC13 Sets the lower-order four digits of the standard position of feedback position —9999 to 9999 [pulse]
PC14 Sets the higher-order four digits of the standard position of feedback position

—9999 to 9999 [10000pulses]
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(b) Fully closed loop

Speed Droob pulse Speed Current . + B It
command PP command 2 command us voltage
. ; Servo
Differential Speed gnug(';%gtr motor
Position Position |command t,)_, Speed 4,04 Current PWM Load-side
command control _ & | control _ control BN encoder
Current feedback Encoder
Differential Servo motor Torque
speed q
FBN
FBD
+ Semi closed loop Position feedback
i 11
Fully closed loop Dualfilter [+ i
Motor-side
droop pulse
Motor-side feedback pulses
+_L— (Load-side resolution unit)
- Motor-side/load-side
Load-side speed deviation
droop pulse

5.3.4 Alarm history clear

e

Load-side feedback pulses

position devi

ation

Motor-side/load-side +

Differential

A

Differential

The servo amplifier stores one current alarm and five past alarms from when its power is switched on first. To

control alarms which will occur during operation, clear the alarm history using parameter No.PC21 before
starting operation.

Clearing the alarm history automatically returns to "CJC1CJ0".
After setting, this parameter is made valid by switch power from OFF to ON.

Parameter No.PC21

L Alarm history clear
0: Invalid (not cleared)

1:

5-

Valid (cleared)
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5.4 1/0 setting parameters (No.PDOI )

POINT

conditions:

parameter.

« The parameter whose symbol preceded by * can be validated with the following

*: Turn off the power and then on again, or reset the controller after setting the

5.4.1 Parameter list

Initial Control mode
No. | Symbol Name Unit (Note)
value -
Semi Fully
PDO1 For manufacturer setting 0000h
PD02 0000h
PD03 0000h
PD04 0000h
PD05 0000h
PD06 0000h
PDO0O7| *DO1 | Output signal device selection 1 (CN3-13) 0005h O O
PD08| *DO2 | Output signal device selection 2 (CN3-9) 0004h O O
PD09| *DO3 | Output signal device selection 3 (CN3-15) 0003h O O
PD10 For manufacturer setting 0000h
PD11 0004h
PD12 0000h
PD13 0000h
PD14| *DOP3 | Function selection D-3 0000h O O
PD15 For manufacturer setting 0000h
PD16 0000h
PD17 0000h
PD18 0000h
PD19 0000h
PD20 0000h
PD21 0000h
PD22 0000h
PD23 0000h
PD24 0000h
PD25 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
PD31 0000h
PD32 0000h

Note. Parameters with O are available for each control mode.
Semi: Semi closed loop system

5-

Fully: Fully closed loop system
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5.4.2 List of details

No. | Symbol Name and function Inital Unit Setting
value range
PDO1 For manufacturer setting 0000h
PD02 Do not change this value by any means. 0000h
PD03 0000h
PD04 0000h
PD05 0000h
PD06 0000h
PDO07| *DO1 | Output signal device selection 1 (CN3-13) 0005h Refer to
Any input signal can be assigned to the CN3-13 pin. In the initial setting, MBR is assigned to Name
the pin. and

function
nn.. column.
’: Select the output device of the CN3-13 pin.

The devices that can be assigned in each control mode are those that have the symbols
indicated in the following table.

Setting Device Setting Device
00 Always OFF 0A SA (Note 2)
For manufacturer
01 setting (Note 3) 0B VLC (Note 5)
02 RD 0C ZSP
For manufacturer
03 ALM ob setting (Note 3)
For manufacturer
04 INP (Note 1,4) OE setting (Note 3)
05 MBR OF CDPS
For manufacturer
06 DB 10 setting (Note 3)
07 TLC (Note 4) 11 ABSV (Note 1)
For manufacturer
08 WNG 12to 1F setting (Note 3)
For manufacturer
09 BWNG 20 to 3F setting (Note 3)

Note 1. It becomes always OFF in speed control mode.
2. It becomes always OFF in position control mode and torque control mode.
3. For manufacturer setting. Never change this setting.
4. It becomes always OFF in torque control mode.
5. It becomes always OFF in position control mode and speed control mode.

PD08| *DO2 | Output signal device selection 2 (CN3-9) 0004h Refer to
Any input signal can be assigned to the CN3-9 pin. In the initial setting, INP is assigned to Name
the pin. and
The devices that can be assigned and the setting method are the same as in parameter function
No.PDO7. column.

_|: Select the output device of the CN3-9 pin.
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PD09| *DO3 | Output signal device selection 3 (CN3-15) 0003h Refer to
Any input signal can be assigned to the CN3-15 pin. In the initial setting, ALM is assigned to Name
the pin. and
The devices that can be assigned and the setting method are the same as in parameter function
No.PDO7. column.
_|: Select the output device of the CN3-15 pin.
PD10 For manufacturer setting 0000h
PD11 Do not change this value by any means. 0004h
PD12 0000h
PD13 0000h
PD14| *DOP3 | Function selection D-3 0000h Refer to
Set the ALM output signal at warning occurrence. Name
and
nn.n function
column.

—[ Selection of output device at warning occurrence
Select the warning (WNG) and malfunction (ALM) output status
at warning occurrence.

Output of Servo amplifier

Setting (Note 1) Device status
1
WNG 0 |
0 1
ALM 0 +
Warning occurrence
1
WNG 0 |
1 1
ALM 0
Warning occurrence(Note 2)
Note 1. 0: off
1:on

2. Although ALM is turned off upon occurrence of the
warning, the forced stop deceleration is performed.
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No. | Symbol Name and function Initial Unit Setting
value range
PD15 For manufacturer setting 0000h
PD16 Do not change this value by any means. 0000h
PD17 0000h
PD18 0000h
PD19 0000h
PD20 0000h
PD21 0000h
PD22 0000h
PD23 0000h
PD24 0000h
PD25 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
PD31 0000h
PD32 0000h
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5.5 Extension control parameters (No.PECI)

POINT

« The parameter whose symbol preceded by * can be validated with the following
conditions:
*: Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.

5.5.1 Parameter list

» Control mode
No. | Symbol Name \Ilr:ril Unit (Note)
Semi Fully
PEO1| **FCT1 | Fully closed loop function selection 1 0000h O
PEO02 For manufacturer setting 0102h
PEO3| *FCT2 | Fully closed loop function selection 2 0003h O
PEO4| **FBN | Fully closed loop control feedback pulse electronic gear 1 numerator 1 O
PEO5| **FBD | Fully closed loop control feedback pulse electronic gear 1 denominator 1 O
PEO6| BC1 | Fully closed loop control speed deviation error detection level 400 r/min O
PEO7( BC2 | Fully closed loop control position deviation error detection level 100 kpulse O
PEO8| DUF | Fully closed loop dual feedback filter 10 rad/s O
PEO9 For manufacturer setting 0000h O
PE10| FCT3 | Fully closed loop function selection 3 0000h O
PE11 For manufacturer setting 0
PE12 40
PE13 FFFEh
PE14 0111h
PE15 20
PE16 0000h
PE17 0000h
PE18 0000h
PE19 0000h
PE20 0000h
PE21 0000h
PE22 0000h
PE23 0000h
PE24 0000h
PE25 0000h
PE26 0000h
PE27 0000h
PE28 0000h
PE29 0000h
PE30 0000h
PE31 0000h
PE32 0000h
PE33 0000h
PE34| **FBN2 | Fully closed loop control feedback pulse electronic gear 2 numerator 1 O
PE35| **FBD2 | Fully closed loop control feedback pulse electronic gear 2 denominator 1 O
PE36 For manufacturer setting 0.0
PE37 0.00
PE38 0.00
PE39 0000h
PE40 0000h

Note. Parameters with O are available for each control mode.
Semi: Semi closed loop system Fully: Fully closed loop system
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5.5.2 List of details

Initial Settin

No. | Symbol Name and function Unit 9

value range

PEO1| **FCT1 | Fully closed loop function selection 1 0000h Refer to
Select the semi closed loop control/fully closed loop control. Name

Parameter No.PEO1 and
function
0jojo] |
—[ Fully closed loop control selection
0: Always fully closed loop control
1: Selection using the control command of controller
Selection using the Control method
control command of controller
OFF Semi closed loop control
ON Fully closed loop control
When parameter No.PAO1 control configuration is set to " (JJ1101"
(fully closed loop system), this setting is enabled.

PEO2 For manufacturer setting 0102h
Do not change this value by any means.

PEO3| *FCT2 | Fully closed loop function selection 2 0003h Refer to
Set the fully closed loop control error detection function, position deviation error detection Name
system and fully closed loop control error reset. and

function
1o [ |
—[ Fully closed loop control error detection function selection
0: Invalid
1: Speed deviation error detection
2: Position deviation error detection
3: Speed deviation error/position deviation error detection
Position deviation error detection system selection
Selects a detection condition regarding the fully closed loop control
error and the position deviation error of the detection function.
0: Standard position deviation detection system (constant detection)
1: Position deviation detection system at stop (detected with
command set to 0)
Fully closed loop control error reset selection
Selects an alarm reset condition from the controller when the fully
closed loop control error detection (42) occurs.
0: Reset disabled (reset by powering OFF enabled)
1: Reset enabled
PEO4| **FBN | Fully closed loop control feedback pulse electronic gear 1 numerator 1 1
Used to set the numerator of the electronic gear to the motor encoder pulse. to
Set the electronic gear so that the number of pulses for one servo motor revolution is 65535
converted to the resolution of the load-side encoder.

PEO5| **FBD | Fully closed loop control feedback pulse electronic gear 1 denominator 1 1

Used to set the denominator of the electronic gear to the motor encoder pulse. to
Set the electronic gear so that the number of pulses for one servo motor revolution is 65535
converted to the resolution of the load-side encoder.
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PEO6| BC1 | Fully closed loop control speed deviation error detection level 400 r/min 1
Used to set the speed deviation error detection level of the fully closed loop error detection. to
Valid/invalid of this function can be selected in parameter No.PEO3 (FCT2). 50000
PEO7| BC2 | Fully closed loop control position deviation error detection level 100 kpulse 1
Used to set the position deviation error detection level of the fully closed loop error detection. to
Valid/invalid of this function can be selected in parameter No.PE03 (FCT2). 20000
PEO8| DUF | Fully closed loop dual feedback filter 10 rad/s 0
Used to set the band of the dual feedback filter. to
For the dual feedback filter, refer to section 14.3.1 (7). 4500
PEO9 For manufacturer setting 0000h
Do not change this value by any means.
PE10| FCT3 | Fully closed loop function selection 3 0000h Refer to
Used to set the monitor information of the controller. Name

and
| _JoJo function
T column.

Droop pulse monitor setting for controller display

Sets the encoder to be used for the droop pulse monitor for
controller display.

0: Motor encoder

1: Load-side encoder

2: Difference between the motor-side and load-side

For the semi closed loop control, the motor encoder is used
regardless of the settings.

Cumulative feedback pulses monitor setting for controller display
Sets the encoder to be used for the cumulative feedback pulses
monitor for controller display.

0: Motor encoder

1: Load-side encoder

For the semi closed loop control, the motor encoder is used
regardless of the settings.

PE11 For manufacturer setting 0

PE12 Do not change this value by any means. 40

PE13 FFFEh
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
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No. | Symbol Name and Function Inital Unit Setting
Value Range
PE28 For manufacturer setting 0000h
PE29 Do not change this value by any means. 0000h
PE30 0000h
PE31 0000h
PE32 0000h
PE33 0000h
PE34| **FBN2 | Fully closed loop control feedback pulse electronic gear 2 numerator 1 0
Used to set the numerator of the electronic gear to the motor encoder pulse. Set the to
electronic gear so that the number of pulses for one servo motor revolution is converted to 32767
the resolution of the load-side encoder.
When the set value is "0", it is identified as "1" inside.
PE35| **FBD2 | Fully closed loop control feedback pulse electronic gear 2 denominator 1 0
Used to set the denominator of the electronic gear to the motor encoder pulse. Set the to
electronic gear so that the number of pulses for one servo motor revolution is converted to 32767
the resolution of the load-side encoder.
When the set value is "0", it is identified as "1" inside.
PE36 For manufacturer setting 0.0
PE37 Do not change this value by any means. 0.00
PE38 0.00
PE39 0000h
PE40 0000h
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6. GENERAL GAIN ADJUSTMENT

6. GENERAL GAIN ADJUSTMENT

POINT

* Consider individual machine differences, and do not adjust gain too strictly.
It is recommended to keep the servo motor torque to 90% or less of the maximum
torque of the servo motor during the operation.

* For use in the torque control mode, you need not make gain adjustment.

6.1 Different adjustment methods

6.1.1 Adjustment on a single servo amplifier

The gain adjustment in this section can be made on a single servo amplifier. For gain adjustment, first execute
auto tuning mode 1. If you are not satisfied with the results, execute auto tuning mode 2 and manual mode in

this order.

(1) Gain adjustment mode explanation

Estimation of load inertia
moment ratio

Automatically set parameters

Manually set parameters

Always estimated

GD2 (parameter No.PB06)
PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

RSP (parameter No.PA09)

Fixed to parameter No.
PBO06 value

PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

RSP (parameter No.PA09)
GD2 (parameter No.PB06)

GD2 (parameter No.PB06)
PG1 (parameter No.PB07)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

Gain adjustment mode Parameter
) No.PAOS setting
Auto tuning mode 1 0001
(initial value)
Auto tuning mode 2 0002
Manual mode 0003
Interpolation mode 0000

Always estimated

GD2 (parameter No.PB06)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)

RSP (parameter No.PA09)
PG1 (parameter No.PB07)
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(2) Adjustment sequence and mode usage

START

nterpolation

axes?
No

Yes

made for 2 or more

Usage

| Interpolation mode

[

| Operation

| Auto tuning mode 1

.

Operation

No

| Auto tuning mode 2

| Operation

(0]
:

| Manual mode

END

No

Used when you want to match
the position gain (PG1)
between 2 or more axes.
Normally not used for other
purposes.

Allows adjustment by merely
changing the response level
setting.

First use this mode to make

adjustment.

Used when the conditions of
auto tuning mode 1 are not
met and the load inertia
moment ratio could not be
estimated properly, for
example.

You can adjust all gains
manually when you want to do
fast settling or the like.

6.1.2 Adjustment using MR Configurator

This section gives the functions and adjustment that may be performed by using the servo amplifier with MR
Configurator which operates on a personal computer.

Function

Description

Adjustment

Machine analyzer

With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random

vibration command from the personal
computer to the servo and measuring the
machine response.

- You can grasp the machine resonance frequency and
determine the notch frequency of the machine resonance
suppression filter.

- You can automatically set the optimum gains in response to
the machine characteristic. This simple adjustment is
suitable for a machine which has large machine resonance
and does not require much settling time.

Gain search

Executing gain search under to-and-fro

positioning command measures settling
characteristic while simultaneously changing
gains, and automatically searches for gains
which make settling time shortest.

settling time shortest.

- You can automatically set gains which make positioning

Machine simulation

Response at positioning settling of a
machine can be simulated from machine
analyzer results on personal computer.

« You can optimize gain adjustment and command pattern on
personal computer.
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6.2 Auto tuning
6.2.1 Auto tuning mode

The servo amplifier has a real-time auto tuning function which estimates the machine characteristic (load inertia
moment ratio) in real time and automatically sets the optimum gains according to that value. This function
permits ease of gain adjustment of the servo ampilifier.

(1) Auto tuning mode 1
The servo amplifier is factory-set to the auto tuning mode 1.
In this mode, the load inertia moment ratio of a machine is always estimated to set the optimum gains
automatically.
The following parameters are automatically adjusted in the auto tuning mode 1.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PB0O7 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

POINT

* The auto tuning mode 1 may not be performed properly if the following conditions
are not satisfied.

* Time to reach 2000r/min is the acceleration/deceleration time constant of 5s or
less.

* Speed is 150r/min or higher.

* The load to motor inertia moment 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 inertia moment ratio is not estimated in this mode, set the value of a correct load inertia moment
ratio (parameter No.PB06).
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter No. Abbreviation Name
PB07 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation
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6.2.2 Auto tuning mode basis

The block diagram of real-time auto tuning is shown below.

Load inertia

Automatic setting moment

Encoder

Command + nggg s\;/aci;r;s + Current
- PG2,VG2,VIC - control |- 717
Current feedback
> - >
SetOor1totunon. ~ Real-timeauto Position/speed
1 _________1._ tuning section feedback
I |
| A A |
| Gain Load |nert|? ]
' 1 table moment ratio }
! Switch  |estimation section ' Speed feedback
L |
Parameter No.PA08| Parameter No.PA09 Parameter No.PB06
Load inertia moment
ratio estimation value
Gain adjustment mode Response
selection setting

When a servo motor is accelerated/decelerated, the load inertia moment ratio estimation section always
estimates the load inertia moment ratio from the current and speed of the servo motor. The results of estimation
are written to parameter No.PBO06 (the ratio of load inertia moment to servo motor). These results can be
confirmed on the status display screen of MR Configurator.

If the value of the load inertia moment ratio is already known or if estimation cannot be made properly, choose
the "auto tuning mode 2" (parameter No.PAQ8: 0002) to stop the estimation of the load inertia moment ratio
(Switch in above diagram turned off), and set the load inertia moment ratio (parameter No.PB06) manually.
From the preset load inertia moment ratio (parameter No.PB06) value and response level (parameter No.PAQ09),
the optimum loop gains are automatically set on the basis of the internal gain tale.

The auto tuning results are saved in the EEP-ROM of the servo amplifier every 60 minutes since power-on. At
power-on, auto tuning is performed with the value of each loop gain saved in the EEP-ROM being used as an
initial value.

POINT

* If sudden disturbance torque is imposed during operation, the estimation of the
inertia moment ratio may malfunction temporarily. In such a case, choose the
"auto tuning mode 2" (parameter No.PA08: 0002) and set the correct load inertia
moment ratio in parameter No.PBO6.

* When any of the auto tuning mode 1 and auto tuning mode settings is changed to
the manual mode 2 setting, the current loop gains and load inertia moment ratio
estimation value are saved in the EEP-ROM.
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6.2.3 Adjustment procedure by auto tuning

Since auto tuning is made valid before shipment from the factory, simply running the servo motor automatically
sets the optimum gains that match the machine. Merely changing the response level setting value as required
completes the adjustment. The adjustment procedure is as follows.

( Auto tuning adjustment )

Acceleration/deceleration repeated

|

oad inertia moment ratio
estimation value stable?

tonditions not satisfied:
(Estimation of load inertia
moment ratio is difficult

Choose the auto tuning mode 2
(parameter No.PAOS8 : 0002) and
set the load inertia moment ratio
(parameter No.PB06) manually.

v
Adjust response level setting

so that desired response is
achieved on vibration-free level.

Acceleration/deceleration repeated

Requested
performance satisfied?

No

A 4

( To manual mode )



6. GENERAL GAIN ADJUSTMENT

6.2.4 Response level setting in auto tuning mode

Set the response (The first digit of parameter No.PAQ9) of the whole servo system. As the response level
setting is increased, the track ability and settling time for a command decreases, but a too high response level
will generate vibration. Hence, make setting until desired response is obtained within the vibration-free range.
If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100Hz, filter tuning mode (parameter No.PB01) or machine resonance suppression filter (parameter
No.PB13 to PB16) may be used to suppress machine resonance. Suppressing machine resonance may allow
the response level setting to increase. Refer to section 7.3 for filter tuning mode and machine resonance
suppression filter.

Setting of parameter No.PAQ9

Machine characteristic
Response level setting . Machine resonance - . .
Machine rigidity frequency guideline Guideline of corresponding machine
1 Low 10.0
2 11.3
3 t 12.7
4 14.3
5 16.1
6 18.1
7 204
8 23.0
9 259
10 29.2
11 32.9
Large conveyor
12 37.0
13 417
14 v 47.0 Arm robot
15 52.9
16 Middle 59.6 General machine
17 67.1 tool conveyor
18 R 75.6 Precision
19 85.2 n";’gg';';%
20 95.9
2 ot
22 121.7 Bonder
23 137.1
24 154.4
25 173.9
26 195.9
27 220.6
28 248.5
29 279.9
30 Y 3153
31 355.1
32 High 400.0
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6.3 Manual mode

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with three
parameters.

POINT

* If machine resonance occurs, filter tuning mode (parameter No.PB01) or machine
resonance suppression filter (parameter No.PB13 to PB16) may be used to
suppress machine resonance. (Refer to section 7.3.)

(1) For speed control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PB07 PG1 Model loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Brief-adjust with auto tuning. Refer to section 6.2.3.

2 Change the setting of auto tuning to the manual mode (Parameter No.PA08:
0003).

3 Set an estimated value to the load to motor inertia moment ratio. (If the
estimate value with auto tuning is correct, setting change is not required.)

4 Set a slightly smaller value to the model loop gain
Set a slightly larger value to the speed integral compensation.

5 Increase the speed loop gain within the vibration- and unusual noise-free Increase the speed loop gain.
range, and return slightly if vibration takes place.

6 Decrease the speed integral compensation within the vibration-free range, and | Decrease the time constant of the speed
return slightly if vibration takes place. integral compensation.

7 Increase the model loop gain, and return slightly if overshooting takes place. Increase the model loop gain.

8 If the gains cannot be increased due to mechanical system resonance or the Suppression of machine resonance.

like and the desired response cannot be achieved, response may be increased | Refer to section 7.2, 7.3.
by suppressing resonance with filter tuning mode or machine resonance
suppression filter and then executing steps 2 and 3.

9 While checking the rotational status, fine-adjust each gain. Fine adjustment
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(c) Adjustment description
1) Speed loop gain (parameter No.PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

Speed loop response _ Speed loop gain setting
frequency(Hz) (1+ load to motor inertia moment ratio) <2

2) Speed integral compensation (VIC: parameter No.PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large
or the mechanical system has any vibratory element, the mechanical system is liable to vibrate
unless the setting is increased to some degree. The guideline is as indicated in the following

expression.
Speed integral compensation _ 2000 to 3000
setting(ms) ~ Speed loop gain setting/ (14 load to motor inertia moment

ratio setting)

3) Model loop gain (PG1: Parameter No.PB07)
This parameter determines the response level to a position command. Increasing the model loop
gain improves track ability to a position command, but a too high value will make overshooting
liable to occur at the time of setting.

Model loop gain < Speed loop gain setting % (l o l)
guideline " (1+load to motor inertia moment ratio) 4 " 8
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(2) For position control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PB07 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Brief-adjust with auto tuning. Refer to section 6.2.3.

2 Change the setting of auto tuning to the manual mode (Parameter No.PA08:
0003).

3 Set an estimated value to the load to motor inertia moment ratio. (If the
estimate value with auto tuning is correct, setting change is not required.)

4 Set a slightly smaller value to the model loop gain and the position loop gain.
Set a slightly larger value to the speed integral compensation.

5 Increase the speed loop gain within the vibration- and unusual noise-free Increase the speed loop gain.
range, and return slightly if vibration takes place.

6 Decrease the speed integral compensation within the vibration-free range, Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.

7 Increase the position loop gain, and return slightly if vibration takes place. Increase the position loop gain.
Increase the model loop gain, and return slightly if overshooting takes place. | Increase the position loop gain.

9 If the gains cannot be increased due to mechanical system resonance or the | Suppression of machine resonance.
like and the desired response cannot be achieved, response may be Refer to section 7.2 - 7.3.

increased by suppressing resonance with filter tuning mode or machine
resonance suppression filter and then executing steps 3 to 5.

10 While checking the settling characteristic and rotational status, fine-adjust Fine adjustment
each gain.
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(c) Adjustment description
1) Speed loop gain (VG2: parameter No.PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

Speed loop response _ Speed loop gain setting
frequency(Hz) (14 load to motor inertia moment ratio) x2

2) Speed integral compensation (VIC: parameter No.PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large
or the mechanical system has any vibratory element, the mechanical system is liable to vibrate
unless the setting is increased to some degree. The guideline is as indicated in the following

expression.
Speed integral compensation _ 2000 to 3000
setting(ms) ~ Speed loop gain setting/ (1+load to motor inertia moment ratio

setting)

3) Position loop gain (PG2: Parameter No.PB08)
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 loop gain  _ Speed loop gain setting (1 o 1)

guideline ~ (1+load to motor inertia moment ratio) 478

4) Model loop gain (PG1: parameter No.PB07)
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 overshooting liable to
occur at the time of settling.

Model loop gain - Speed loop gain setting % (l o l)
guideline " (1+load to motor inertia moment ratio) 4 - 8
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6.4 Interpolation mode

The interpolation mode is used to match the position loop gains of the axes when performing the interpolation
operation of servo motors of two or more axes for an X-Y table or the like. In this mode, manually set the model
loop gain that determines command track ability. Other parameters for gain adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameters
The following parameters are automatically adjusted by auto tuning.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Manually adjusted parameters
The following parameters are adjustable manually.

Parameter No. Abbreviation Name
PB0O7 PG1 Model loop gain

(2) Adjustment procedure

Step Operation Description
1 Set to the auto tuning mode. Select the auto tuning mode 1.
2 During operation, increase the response level setting (parameter No.PAQ9), | Adjustment in auto tuning mode 1.

and return the setting if vibration occurs.
3 Check the values of model loop gain. Check the upper setting limits.
Set the interpolation mode (parameter No.PA08: 0000). Select the interpolation mode.
5 Set the model loop gain of all the axes to be interpolated to the same value. Set position loop gain.
At that time, adjust to the setting value of the axis, which has the smallest
model loop gain.
6 Looking at the interpolation characteristic and rotation status, fine-adjust the | Fine adjustment.
gains and response level setting.

(3) Adjustment description
(a) Model loop gain (parameter No.PB07)
This parameter determines the response level to a position command. Increasing model loop gain
improves track ability to a position command but a too high value will make overshooting liable to occur
at the time of settling. The droop pulse value is determined by the following expression.

Rotation speed (r/min)

60
Model loop gain setting

X 262144 (pulse)

Droop pulse value (pulse) =

6- 11
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6.5 Differences between MELSERVO-J2-Super and MELSERVO-J3 in auto tuning

To meet higher response demands, the MELSERVO-J3 series has been changed in response level setting
range from the MELSERVO-J2-Super series. The following table lists comparison of the response level setting.

MELSERVO-J2-Super MELSERVO-J3
Parameter No.9 setting Guideline for machine resonance Parameter No.PA0S setting Guideline for machine resonance
frequency [Hz] frequency [Hz]

1 10.0

2 11.3

3 12.7

1 15 4 14.3
5 16.1

6 18.1

2 20 7 20.4
8 23.0

3 25 9 25.9
30 10 29.2

11 32.9

5 35 12 37.0
13 417

45 14 47.0

7 55 15 52.9
16 59.6

8 70 17 67.1
18 75.6

9 85 19 85.2
20 95.9
A 105 21 108.0
22 121.7

B 130 23 137.1
C 160 24 154.4
25 173.9
D 200 26 195.9
27 220.6
E 240 28 248.5
29 279.9
F 300 30 315.3
31 355.1
32 400.0

Note that because of a slight difference in gain adjustment pattern, response may not be the same if the
resonance frequency is set to the same value.

6- 12



7. SPECIAL ADJUSTMENT FUNCTIONS

7. SPECIAL ADJUSTMENT FUNCTIONS

POINT

« The functions given in this chapter need not be used generally. Use them if you
are not satisfied with the machine status after making adjustment in the methods in
chapter 6.

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.

7.1 Function block diagram

Speed Servo
pete | Parameter Parameter Low-pass Parameter motor
+ contro No.PB01 No.PB16 [  fiter - No.PB23
-0~ I r=-=-=-="
Eeale N e I &
Machine resonance ! ! ! | l T
suppression filter 1 — ! . Ll chocrlrj1rr‘:1€alnr1td
| Adaptive Machine resonance Manual
tuning 1 OO0 suppression filter 2 ooo1 | | Setting 50 Encoder

Manual setting 0002
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7.2 Adaptive filter I

(1) Function

Adaptive filter I (adaptive tuning) is a function in which the servo amplifier detects machine vibration for a
predetermined period of time and sets the filter characteristics automatically to suppress mechanical
system vibration. Since the filter characteristics (frequency, depth) are set automatically, you need not be
conscious of the resonance frequency of a mechanical system.

Mechanical
system
response
level

Notch
depth

Machine resonance point

Frequency

=
\iv

- Frequency

Notch frequency

When machine resonance is large and

(2) Parameters

The adjustment mode of adaptive tuning mode (parameter No.PBO01).

frequency is low

Mechanical
system
response
level

Notch
depth

Machine resonance point

Frequency

=

\Y

‘ Frequency

Notch frequency

When machine resonance is small and

frequency is high

POINT

* The machine resonance frequency which adaptive tuning mode can respond to is
about 100 to 2.25kHz. Adaptive vibration suppression control has no effect on the
resonance frequency outside this range.

+ Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

Parameter No.PB01

—[ Filter tuning mode selection

Setting Filter adjustment mode Automatically set parameter
0 Filter OFF (Note)
) . Parameter No.PB13
1 Filter tuning mode
Parameter No.PB14
2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial values.
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(3) Adaptive tuning mode procedure

< Adaptive tuning adjustment >

Operation

Yes
Is the target response

reached?

Increase the response setting.

No

Has vibration or unusual noise
occurred?

Execute or re-execute adaptive
tuning. (Set parameter No.PB01 to
"0001".)

Tuning ends automatically after the
predetermined period of time.
(Parameter No.PB01 turns to "0002"
or "0000".)

Yes

Has vibration or unusual noise
been resolved?

v v

- - If assumption fails after tuning is executed at
a large vibration or oscillation, decrease the
response setting temporarily down to the
vibration level and execute again.

Decrease the response until vibration|
or unusual noise is resolved. filter manually.

Using the machine analyzer, set the

Factor
= The response has increased to the

End

machine limit.
= The machine is too complicated to
provide the optimum filter.
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POINT

* "Filter OFF" enables a return to the factory-set initial value.

* When adaptive tuning is executed, vibration sound increases as an excitation
signal is forcibly applied for several seconds.

* When adaptive tuning is executed, machine resonance is detected for a maximum
of 10 seconds and a filter is generated. After filter generation, the adaptive tuning
mode automatically shifts to the manual mode.

* Adaptive tuning generates the optimum filter with the currently set control gains. If
vibration occurs when the response setting is increased, execute adaptive 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 mode.

7.3 Machine resonance suppression filter

(1) Function
The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of the
specific frequency to suppress the resonance of the mechanical system. You can set the gain decreasing
frequency (notch frequency), gain decreasing depth and width.

Mechanical Machine resonance point
system I
response |
I
level . Frequency
Notch width
Notch
depth Y INotch depth

L F
Notch frequency requency

You can use the machine resonance suppression filter 1 (parameter No.PB13, PB14) and machine
resonance suppression filter 2 (parameter No.PB15, PB16) to suppress the vibration of two resonance
frequencies. Execution of adaptive tuning in the filter tuning mode automatically adjusts the machine
resonance suppression filter. When adaptive tuning is ON, the adaptive tuning mode shifts to the manual
mode after the predetermined period of time. The manual mode enables manual setting using the machine
resonance suppression filter 1.

Machine resonance point

Mechanical l
system } |
response ! !
level | |
‘ T Frequency
S
I I
1 |
I I
Notch } |
depth \/ Y
I
; . Frequency

Parameter No.PB01, Parameter No.PB15,
PB13, PB14 PB16
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(2) Parameters
(a) Machine resonance suppression filter 1 (parameter No.PB13, PB14)
Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
(parameter No.PB13, PB14)
When you have made adaptive filter tuning mode (parameter No.PB01) "manual mode", set up the
machine resonance suppression filter 1 becomes effective.

(b) Machine resonance suppression filter 2 (parameter No.PB15, PB16)
Setting method for the machine resonance suppression filter 2 (parameter No.PB15, PB16) is same as
for the machine resonance suppression filter 1 (parameter No.PB13, PB14). However, the machine
resonance suppression filter 2 can be set whether the filter tuning mode is valid or not.

POINT

* The machine resonance suppression filter is a delay factor for the servo system.
Hence, vibration may increase if you set a wrong resonance frequency or a too
deep notch.

* If the frequency of machine resonance is unknown, decrease the notch frequency
from higher to lower ones in order. The optimum notch frequency is set at the point
where vibration is minimal.

* A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

* A 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 Configurator. This allows the required notch frequency and depth to be
determined.
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7.4 Advanced vibration suppression control

(1) Operation
Vibration suppression control is used to further suppress load-side vibration, such as workpiece end
vibration and base shake. The motor-side operation is adjusted for positioning so that the machine does not
shake.

c c
£ S
2 ’5
o ) o .
o —— Motor side o —— Motor side
— Load side — Load side
> t >t
Vibration suppression control OFF Vibration suppression control ON

(Nomal control)

When the advanced vibration suppression control (vibration suppression control tuning mode parameter
No.PBO02) is executed, the vibration frequency at machine side can automatically be estimated to suppress
load-side vibration.

In the vibration suppression control tuning mode, this mode shifts to the manual mode after operation is
performed the predetermined number of times. The manual mode enables manual setting using the
vibration suppression control vibration frequency setting (parameter No.PB19) and vibration suppression
control resonance frequency setting (parameter No.PB20).
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(2) Parameter

Select the adjustment mode of the vibration suppression control tuning mode (parameter No.PB02).

Parameter No.PB02

I Vibration suppression control

tuning mode
Setting Vibration suppression control tuning mode Automatically set parameter
0 Vibration suppression control OFF (Note)
1 Vibration suppression control tuning mode Parameter No.PB19
(Advanced vibration suppression control) Parameter No.PB20
2 Manual mode

Note. Parameter No.PB19 and PB20 are fixed to the initial values.

POINT

* The function is made valid when the auto tuning mode (parameter No.PAQ8) is the

auto tuning mode 2 ("0002") or manual mode ("0003").

* The machine resonance frequency supported in the vibration suppression control

tuning mode is 1.0Hz to 100.0Hz. The function is not effective for vibration outside
this range.

* Stop the motor before changing the vibration suppression control-related

parameters (parameter No.PB02, PB19, PB20, PB33, PB34). A failure to do so will
cause a shock.

* For positioning operation during execution of vibration suppression control tuning,

provide a stop time to ensure a stop after full vibration damping.

* Vibration suppression control tuning may not make normal estimation if the

residual vibration at the motor-side is small.

* Vibration suppression control tuning sets the optimum parameter with the currently

set control gains. When the response setting is increased, set vibration
suppression control tuning again.
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(3) Vibration suppression control tuning mode procedure

Vibration suppression control
tuning adjustment
le
v

Operation

Yes Is the target response

reached?

Increase the response setting.

Has vibration of workpiece
end/device increased?

Stop operation.

I

Execute or re-execute vibration
suppression control tuning.
(Set parameter No.PB02 to "0001".)

l

Resume operation.

I

Tuning ends automatically after
operation is performed the
predetermined number of times.
(Parameter No.PB02 turns to "0002"
or "0000".)

Yes

as vibration of workpiece
end/device been resolved?

No
v v

Using the machine analyzer or from
Decrease the response until vibration | load-side vibration waveform,

of workpiece end/device is resolved. set the vibration suppression control
manually.

End

Factor

« Estimation cannot be made as
load-side vibration has not been
transmitted to the 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
Measure work side vibration and device shake with the machine analyzer or external measuring instrument,
and set the vibration suppression control vibration frequency (parameter No.PB19) and vibration

suppression control resonance frequency (parameter No.PB20) to set vibration suppression control
manually.

(a) When a vibration peak can be confirmed using MR Configurator, machine analyzer or external
equipment

Gain characteristic

1Hz

100Hz

Resonance of more
Vibration suppression control Vibration suppression than 100Hz is not the
vibration frequency setting control resonance target of control.
(Anti-resonance frequency) frequency setting

Parameter No.PB19 Parameter No.PB20
Phase

-90deg.

(b) When vibration can be confirmed using monitor signal or external sensor

Motor-side vibration . S
“— (Droop pulse) External acceleration pick signal, etc.

/77 Position command frequency

. ANAn
VRV

/ Vibration suppression control \

Vibration cycle [Hz] vibration frequency Vibration cycle [Hz]

Vibration suppression control
resonance frequency

Set the same value.
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POINT

* When load-side vibration does not show up in motor-side vibration, the setting of
the motor-side vibration frequency does not produce an effect.

* When the anti-resonance frequency and resonance frequency can be confirmed
using the machine analyzer or external 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 relationship between
the model loop gain (parameter No.PB07) value and vibration frequency is as
indicated below. Make setting after decreasing PG1, e.g. reduce the response

setting.

2% (1.5xPG1) > vibration frequency

7- 10
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7.5 Low-pass filter

(1) Function
When a ball screw or the like is used, resonance of high frequency may occur as the response level of the
servo system is increased. To prevent this, the low-pass filter is factory-set to be valid for a torque
command. The filter frequency of this low-pass filter is automatically adjusted to the value in the following
expression.

Filter frequency(rad/s) = % x10

When parameter No.PB23 is set to "0 100", manual setting can be made with parameter No.PB18.

(2) Parameter
Set the low-pass filter selection (parameter No.PB23.)

Parameter No.PB23

L Low-pass filter selection

0: Automatic setting (initial value)
1: Manual setting (parameter No.PB18 setting)

7.6 Gain changing function

This function can change the gains. You can change between gains during rotation and gains during stop or
can use an input device to change gains during operation.

7.6.1 Applications

This function is used when.
(1) You want to increase the gains during servo lock but decrease the gains to reduce noise during rotation.
(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using an input device to ensure stability of the servo system since the load
to motor inertia ratio varies greatly during a stop (e.g. a large load is mounted on a carrier).

7- 1
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7.6.2 Function block diagram

The valid loop gains PG2, VG2, VIC and GD2 of the actual loop are changed according to the conditions
selected by gain changing selection CDP (parameter No.PB26) and gain changing condition CDL (parameter
No.PB27).

CDP
Parameter No.PB26

Control command
of controller

Command pulse

frequency > +

Droop pulse S ~_ [ !
— . |
|
| Changing
Model speed >+ }
— |
l
|
CDL | Comparator :
Parameter No.PB27 |
:
GD2 !
Parameter No.PB06 -
| Valid
GD2B ; GD2 value
Parameter No.PB29 !
l
|
PG2 !
Parameter No.PB08 -
| Valid
PG2B : PG2 value
Parameter No.PB30 !
:
|
VG2 !
Parameter No.PB09 ‘ -
| Valid
VGZB | VG2 value
|
Parameter No.PB31 }
l
|
VIC [
Parameter No.PB10 ‘ -
‘ Valid
VICB | VIC value
|
Parameter No.PB32 :
l
VRF1 l
Parameter No.PB19 ! -
| Valid
VRF1B | VRF1 value
Parameter No.PB33 :
|
l
VRF2 l
Parameter No.PB20 ‘ )
T Valid
VRF2B ! VRF2 value
Parameter No.PB34| :
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7.6.3 Parameters

When using the gain changing function, always set "O0C 03" in parameter No.PAQ8 (auto tuning) to choose
the manual mode of the gain adjustment modes. The gain changing function cannot be used in the auto tuning

mode.
Parameter L . I
No Abbreviation Name Unit Description
Multi- | Control parameters before changing
PBO06 GD2 Load to motor inertia moment ratio plier
(x1)
) Position and speed gains of a model used to set the
PBO7 PG1 Model loop gain rad/s )
response level to a command. Always valid.
PB08 PG2 Position loop gain rad/s
PB09 VG2 Speed loop gain rad/s
PB10 VIC Speed integral compensation ms
. . - Multi- | Used to set the load to motor inertia moment ratio after
Gain changing load to motor inertia ] )
PB29 GD2B } plier | changing.
moment ratio
(x1)
) ) " ) Used to set the value of the after-changing position loop
PB30 PG2B Gain changing position loop gain rad/s gain
PB31 VG2B Gain changing speed loop gain rad/s | Used to set the value of the after-changing speed loop gain.
PB32 VICB Gain changing speed integral ms Used to set. the value of the after-changing speed integral
compensation compensation.
PB26 CDP Gain changing selection Used to select the changing condition.
kpps [ Used to set the changing condition values.
PB27 CDL Gain changing condition pulse
r/min
You can set the filter time constant for a gain change at
PB28 CDT | Gain changing time constant ms ; g 9
changing.
Gain changing vibration suppression Used to set the value of the after-changing vibration
PB33 VRF1B I . Hz . I .
control vibration frequency setting suppression control vibration frequency setting.
Gain changing vibration suppression Used to set the value of the after-changing vibration
PB34 VRF2B ) Hz . }
control resonance frequency setting suppression control resonance frequency setting.
7- 13
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(1)

(3)

Parameters No.PB06 to PB10

These parameters are the same as in ordinary manual adjustment. Gain changing allows the values of load
to motor inertia moment ratio, position loop gain, speed loop gain and speed integral compensation to be
changed.

Gain changing load to motor inertia moment ratio (GD2B: parameter No.PB29)
Set the load to motor inertia moment ratio after changing. If the load inertia moment ratio does not change,
set it to the same value as load to motor inertia moment ratio (parameter No.PB06).

Gain changing position loop gain (parameter No.PB30), Gain changing speed loop gain (parameter
No.PB31), Gain changing speed integral compensation (parameter No.PB32)
Set the values of after-changing position loop gain, speed loop gain and speed integral compensation.

Gain changing selection (parameter No.PB26)
Used to set the gain changing condition. Choose the changing condition in the first digit and second digit. If
you set "1" in the first digit here, you can use the control command from controller is valid for gain changing.

—[ Gain changing selection
Under any of the following conditions, the gains
change on the basis of the parameter No.PB29 to
PB34 settings.
0: Invalid
1: Control command from controller is valid
2: Command frequency (Parameter No.PB27 setting)
3: Droop pulse value (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)

Gain changing condition
0: Valid when the control instruction from a controller is ON

Valid at equal to or more than the value set in parameter No.PB27
1: Valid when the control instruction from a controller is OFF

Valid at equal to or less than the value set in parameter No.PB27

Gain changing condition (parameter No.PB27)

When you selected "command frequency", "droop pulse" or "servo motor speed" in gain changing selection
(parameter No.PB26), set the gain changing level.

The setting unit is as follows.

Gain changing condition Unit
Command frequency kpps
Droop pulse pulse
Servo motor speed r/min

Gain changing time constant (parameter No.PB28)
You can set the primary delay filter to each gain at gain changing. This parameter is used to suppress
shock given to the machine if the gain difference is large at gain changing, for example.

Gain changing vibration suppression control

Control command from the controller is the only command for the gain changing vibration suppression
control.

7- 14
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7.6.4 Gain changing procedure

This operation will be described by way of setting examples.

(1) When you choose changing by input device

(a) Setting
Parameter L . .
No Abbreviation Name Setting Unit
PB07 PG1 Model loop gain 100 rad/s
N . Multiplier
PB06 GD2 Load to motor inertia moment ratio 4.0 (x1)
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 Ms
PB19 VRF1 Vibration suppression control vibration 50 Hz
frequency setting
Vibration suppression control resonance
PB20 VRF2 . 50 Hz
frequency setting
Gain changing load to motor inertia moment Multiplier
PB29 GD2B . 10.0
ratio (x1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. . . 0001
PB26 CDP Gain changing selection ) .
(Changed by ON/OFF of input device)
PB28 CDT Gain changing time constant 100 ms
Gain changing vibration suppression control Used to set the value of the after-changing
PB33 VRF1B . . 9ing . i vibration suppression control vibration Hz
vibration frequency setting .
frequency setting.
. ) L ) Used to set the value of the after-changing
Gain changing vibration suppression control o )
PB34 VRF2B . vibration suppression control resonance Hz
resonance frequency setting .
frequency setting.

(b) Changing timing chart

Control command OFF ON OFF

of controller

After-changing gain

Change of Before-changing gain L o

! ' CDT=100ms

| I
Model loop gain 100
Load to motor inertia moment ratio 4.0 — 10.0 — 4.0
Position loop gain 120 - 84 — 120
Speed loop gain 3000 - 4000 - 3000
Speed integral compensation 20 - 50 - 20
Vibration suppression control
vibration frequency setting
Vibrati i trol

ibration suppression cor? ro 50 N 60 N 50

resonance frequency setting
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(2) When you choose changing by droop pulse
In this case, gain changing vibration suppression control cannot be used.

(a) Setting
Parameter L . .
No Abbreviation Name Setting Unit
PB0O7 PG1 Model loop gain 100 rad/s
N . Multiplier
PB06 GD2 Load to motor inertia moment ratio 4.0 (x1)
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 ms
Gain changing load to motor inertia moment Multiplier
PB29 GD2B . 10.0
ratio (x1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. . . 0003
PB26 CDP Gain changing selection
(Changed by droop pulse)
PB27 CDL Gain changing condition 50 pulse
PB28 CDT Gain changing time constant 100 ms
(b) Changing timing chart
Command pulse Droop pulse

Droop pulse
[pulse]

Change of Before-changing gain
each gain

—

Model loop gain 100

Load to motor inertia moment ratio 4.0 — 10.0 — 4.0 — 10.0
Paosition loop gain 120 — 84 — 120 — 84
Speed loop gain 3000 - 4000 - 3000 - 4000
Speed integral compensation 20 - 50 - 20 - 50
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7.7 Vibration suppression control filter 2

POINT

* By using the advanced vibration suppression control and the vibration suppression
control filter 2, the machine end vibration of two frequencies can be suppressed.

* The frequency range of machine vibration, which can be supported by the
vibration suppression control filter 2, is between 4.5Hz and 2250Hz. Set a
frequency close to the machine vibration frequency and within the range.

* When the parameter of the vibration suppression control filter 2 (parameter
No.PB45) is changed during the positioning operation, the changed setting is not
reflected. The setting is reflected approximately 150ms after the servo motor stops
(after servo lock).

(1) Operation
Vibration suppression control filter 2 has a filter function (notch filter) that lowers the gain of the specified
frequency contained in a positioning command. By lowering the gain, machine end vibration, such as
workpiece end vibration and base shake, can be suppressed.
Which frequency to lower the gain and how deep to lower the gain can be set.

A A

Position
Position

= Machine end = Machine end
> t >t

Vibration suppression control filter 2 invalid Vibration suppression control filter 2 valid
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(2) Parameter
Set parameter No.PB45 (vibration suppression control filter 2) as shown below.
For the vibration suppression control filter 2, set a frequency close to the vibration frequency [HZz] at the
machine end.

Parameter No.PB45

Notch depthj_ _|: Vibration suppression filter 2 setting frequency selection

Setting Depth Setting|Frequency] |Setting|Frequency] |Setting |Frequency
value value [Hz] value [Hz] value [Hz]
0 —40.0dB 00 Invalid 20 70 40 17.6
1 —24.1dB 01 2250 21 66 41 16.5
2 —18.1dB 02 1125 22 62 42 15.6
3 —14.5dB 03 750 23 59 43 14.8
4 —12.0dB 04 562 24 56 44 14.1
5 —10.1dB 05 450 25 53 45 134
6 —8.5dB 06 375 26 51 46 12.8
7 —7.2dB 07 321 27 48 47 12.2
8 —6.0dB 08 281 28 46 48 117
9 —5.0dB 09 250 29 45 49 11.3
A —4.1dB 0A 225 2A 43 4A 10.8
B —3.3dB 0B 204 2B 41 4B 104
C —2.5dB oC 187 2C 40 4C 10.0
D —1.8dB oD 173 2D 38 4D 9.7
E —1.2dB OE 160 2E 37 4E 9.4
F —0.6dB OF 150 2F 36 4F 9.1
10 140 30 35.2 50 8.8
11 132 31 33.1 51 8.3
12 125 32 31.3 52 7.8
13 118 33 29.6 53 74
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 20.1 5C 5.0
1D 77 3D 194 5D 4.9
1E 75 3E 18.8 5E 4.7
1F 72 3F 18.2 5F 4.5
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8. TROUBLESHOOTING

POINT

* Refer to section 13.6 for the servo amplifiers of 30k to 55kW.

If an alarm/warning has occurred, refer to this chapter and remove its cause.

8.1 Alarms and warning list

When an error occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to section 8.2 or 8.3 and take the appropriate action. When an alarm occurs, the
ALM turns OFF.

After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column. The alarm is automatically canceled after removing the cause of occurrence.

For the alarms and warnings with O in the Deceleration to a stop column, the forced stop deceleration
operates at the alarm or warning occurrence, then the dynamic brake operates to bring the servo motor to a
stop.
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Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.

2. In some controller communication status, the alarm factor may not be removed.

Alarm deactivation Decelera
(Note 5) Display Name -tionto a
Display Name gl‘z‘;’i Error | CPU E::;etlsr: stop
ON reset reset stop 9 Batte.ry cable disconnection
warning
10 | Undervoltage o o o (Note 3) 95 |STO warni.n.g :
O % Home position setting
12 | Memory error 1 (RAM) @) warning
13 | Clock error @) 9F | Battery warning
15 | Memory error 2 (EEP-ROM) @) o Excessive regeneration
16 Encoder error 1 o warning
(At power on) 8 E1 | Overload warning 1
17 | Board error @) E E3 Absolute position counter
19 | Memory error 3 (Flash-ROM) @) g warning
1A [ Motor combination error @) E4 | Parameter warning
20 Encoder error 2 o E6 | Servo forced stop warning Q
(during runtime) E7 Controller forced stop o
21 Encoder error 3 O warning
(during runtime) Es Cooling fan speed reduction
24 | Main circuit error @) @) @) warning
25 | Absolute position erase @) E9 | Main circuit off warning
28 [ Linear encoder error 2 @) EC | Overload warning 2
2A | Linear encoder error 1 @) ED | Output watt excess warning
30 [ Regenerative error (Note 1) | (Note 1) | (Note 1)
@) @) @)
31 | Overspeed @) @) O
32 [ Overcurrent @)
g 33 | Overvoltage @) @) @)
£ . (Note 2)
g 34 | Receive error 1 @) o @) @)
35 | Command frequency error @) @) @) 0
36 [ Receive error 2 @) @) @) O
37 | Parameter error @)
Fully closed loop control error (Note 3) | (Note 3)
42 . O
detection @) @)
45 | Main circuit device overheat (Note 1) f (Note 1) | (Note 1) | (Note 4)
@) @) @) (@)
46 | Servo motor overheat (Note 1) f (Note 1) (Note 1) @)
@) @) @)
47 | Cooling fan error @) @)
50 | Overload 1 (Note 1) [ (Note 1) | (Note 1) o
@) @) @)
51 | Overload 2 (Note 1) [ (Note 1) | (Note 1)
@) @) @)
52 | Error excessive @) @) @) @)
56 | Forced stop error @) @) @)
63 | STO timing error @) @) @)
70 | Load-side encoder error 1 @)
71 | Load-side encoder error 2 @)
8A USB communication time-out o o o o
error
8E | USB communication error @) @) @) O
888 | Watchdog @)

3. When an instantaneous power failure is detected, the dynamic brake deceleration operates. When a drop of the bus voltage is

detected, the forced stop deceleration operates.

4. Deceleration to a stop may not occur.

5. When an alarm without O occurs, the dynamic brake operates.

8- 2




8. TROUBLESHOOTING

8.2 Remedies for alarms

* When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
* If an absolute position erase (25) occurred, always make home position setting
CAUTION : : .
again. Not doing so may cause unexpected operation.
= As soon as an alarm occurs, mark servo-off and power off the main circuit and
control circuit.

POINT

* When any of the following alarms has occurred, do not deactivate the alarm and
resume operation repeatedly. To do so will cause the servo amplifier/servo motor
to fail. Remove the cause of occurrence, and leave a cooling time of more than 30
minutes before resuming operation. To protect the main circuit elements, any of
these servo alarms cannot be deactivated from the servo system controller until
the specified time elapses after its occurrence. Judging the load changing
condition until the alarm occurs, the servo amplifier calculates this specified time
automatically.

* Regenerative error (30) * Main circuit device overheat (45)
* Servo motor overheat (46) = Overload 1 (50)
* Overload 2 (51)

* The alarm can be deactivated by switching power off, then on or by the error reset
command * CPU reset from the servo system controller. For details, refer to
section 8.1.

When an alarm occurs, the malfunction (ALM) switches off and the dynamic brake is operated to stop the servo
motor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. Use MR
Configurator to refer to a factor of alarm occurrence.
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Display

Name

Definition

Cause

Action

10

Undervoltage

Power supply
voltage dropped.
200V class:
160VAC or less
100V class:
83VAC or less
400V class:
280VAC or less

1. Power supply voltage is low.

2. There was an instantaneous control
circuit power failure of 60ms or
longer.

3. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.

4. The bus voltage dropped to the
following value or less.
200V class: 200VDC
100V class: 158VDC
400V class: 380VDC

Check the power supply.

5. Faulty parts in the servo amplifier
Checking method
The alarm occurs if power is
switched on after disconnection
of all cables but the control
circuit power supply cables.

Change the servo amplifier.

6. Waveform of power supply voltage is

distorted.

When power supply impedance is
high, waveform of power voltage is
distorted, and it may recognized as
undervoltage.

Set the parameter No.PC20 to "0001".

12

Memory error 1
(RAM)

RAM, memory fault

13

Clock error

Printed board fault

Faulty parts in the servo amplifier
Checking method ——
The alarm occurs if power is
switched on after disconnection

of all cables but the control circuit
power supply cables.

Change the servo amplifier.

Clock error
transmitted from the
controller

Faulty controller

Checking method
The alarm occurs, if servo
controller is used in multiple CPU
system.

Change the servo system controller.

15

Memory error 2
(EEP-ROM)

EEP-ROM fault

1. Faulty parts in the servo amplifier
Checking method
The alarm occurs if power is
switched on after disconnection
of all cables but the control circuit
power supply cables.

2. The number of write times to EEP-
ROM exceeded 100,000.

Change the servo amplifier.

16

Encoder error 1
(At power on)

Communication error

occurred between
encoder and servo
amplifier.

1. Encoder connector (CN2)
disconnected.

Connect correctly.

2. Encoder fault

Change the servo motor.

3. Encoder cable fault
(Wire breakage or shorted)

Repair or change the cable.

4. Encoder cable type (2-wire, 4-wire)
selection was wrong in parameter
setting.

Correct the setting in the fourth digit of
parameter No.PC04.
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error 2

of linear encoder is
not normal.

high.

Display Name Definition Cause Action
17 Board error CPU/parts fault Faulty parts in the servo amplifier Change the servo amplifier.
19 [ Memory error 3 | ROM memory fault Checking method ——
(Flash ROM) The alarm occurs if power is
switched on after disconnection
of all cables but the control circuit
power supply cable.
1A Motor Wrong combination | Wrong combination of servo amplifier | Use correct combination.
combination of servo amplifier and servo motor connected.
error and servo motor
20 Encoder error 2 | Communication error | 1. Encoder connector (CN2) Connect correctly.
(during runtime) | occurred between disconnected.
encoder and servo 2. Encoder fault Change the servo motor.
amplifier. 3. The encoder detected high 1. Decrease the position loop gain.
acceleration rate due to oscillation 2. Reduce the response setting of the auto
and other causes. tuning.
<Checking method>
Check that the servo motor does not
vibrate or does not make unusual
noise.
21 Encoder error 3 | Error occurred in 1. The encoder detected high 1. Decrease the position loop gain.
(during runtime) | encoder. acceleration rate due to oscillation 2. Reduce the response setting of the auto
and other causes. tuning.
<Checking method>
Check that the servo motor does not
vibrate or does not make unusual
noise.
2. Detection circuit error in encoder. Change the servo motor.
24 Main circuit Ground fault 1. Power input wires and servo motor | Connect correctly.
error occurred at the servo power wires are in contact.
motor power (U, V 2. Sheathes of servo motor power Change the cable.
and W phases) of cables deteriorated, resulting in
the servo amplifier. ground fault.
3. Main circuit of servo amplifier failed. | Change the servo amplifier.
Checking method —
The alarm occurs if the servo is
switched on after disconnecting
the U, V, W power cables from
the servo amplifier.
25 Absolute Absolute position 1. Voltage drop in encoder After leaving the alarm occurring for a few
position erase | data in error (Battery disconnected.) minutes, switch power off, then on again.
Always make home position setting again.
2. Battery voltage low Change the battery.
3. Battery cable or battery is faulty. Always make home position setting again.
Power was switched | 4. Home position not set. After leaving the alarm occurring for a few
on for the first time in minutes, switch power off, then on again.
the absolute position Always make home position setting again.
detection system.
28 Linear encoder | Working environment | 1. The temperature of linear encoder is | Check the temperature of linear encoder

and contact with the linear encoder
manufacturer.

2. The signal level of linear encoder
has dropped.

Check the installation of the linear encoder.
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the instantaneous
permissible speed.

Display Name Definition Cause Action
2A Linear encoder | An alarm is output 1. The speed of linear encoder has Change the speed of linear encoder within
error 1 from the linear exceeded the range of use. the range of use.
encoder. 2. Noise entered. Take the noise reduction measures.
3. Alarm of the linear encoder Contact with the linear encoder
manufacturer.
4. Defective installation positions of the | Adjust the positions of the scale and head.
scale and head
30 Regenerative Permissible 1. Wrong setting of parameter No. PA02 | Set correctly.
error regenerative power |2. Built-in regenerative resistor or Connect correctly.
of the built-in regenerative option is not connected.
regenerative resistor | 3. High-duty operation or continuous 1. Reduce the frequency of positioning.
or regenerative regenerative operation caused the 2. Use the regenerative option of larger
option is exceeded. permissible regenerative power of capacity.
the regenerative option to be 3. Reduce the load.
exceeded.
Checking method
Check the regenerative load ratio
using MR Configurator.
4. Power supply voltage is abnormal. Check the power supply.
200V class: 260VAC or more
100V class: More than 135VAC
400V class: 535VAC or more
5. Built-in regenerative resistor or Change the servo amplifier or regenerative
regenerative option is faulty. option.
Regenerative 6. Regenerative transistor fault Change the servo amplifier.
transistor fault Checking method ———
1) The regenerative option has
overheated abnormally.
2) The alarm occurs even after
removal of the built-in
regenerative resistor or
regenerative option.
31 Overspeed Speed has exceeded | 1. Small acceleration/deceleration time | Increase acceleration/deceleration time

constant caused overshoot to be constant.
large.
2. Servo system is instable to cause 1. Re-set servo gain to proper value.
overshoot. 2. If servo gain cannot be set to proper
value.
1) Reduce load inertia moment ratio; or
2) Reexamine acceleration/
deceleration time constant.
3. The electronic gear ratio is large. Set correctly.

(Servo system controller setting)

. Encoder fault

Change the servo motor.
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exceeded to following
voltage.

200V class:

400VDC

100V class:

400VDC

400V class:

800VDC

Display Name Definition Cause Action
32 Overcurrent An applied currentis | 1. Short occurred in servo motor power | Correct the wiring.
higher than the (U, V, W).
permissible current of
the servo amplifier. (If
the alarm occurs
again when turning
ONthe servo after | 2 Transistor (IPM - IGBT) of the servo | Change the servo amplifier.
resetting the alarm by | gmpiifier is faulty.
turning OFF/ON the Checking method ————
power when the This alarm occurs if power is
alarm first occurred, switched on after U,V and W are
the transistor (IPM - disconnected.
IGBT) of the servo 3. Ground fault occurred in servo motor | Correct the wiring.
amplifier may be at power (U, V, W).
fault. In the case, do
not repeat to turn
OFF/ON the power. 4. External noise caused the Take noise suppression measures.
Check the transistor overcurrent detection circuit to
with the checking misoperate.
method of "Cause 2".)
33 Overvoltage Converter bus voltage| 1. Regenerative option is not used. Use the regenerative option.

2. Though the regenerative option is
used, the parameter No.PA02
setting is "I 00 (not used)".

Set correctly.

3. Lead of built-in regenerative resistor
or regenerative option is open or
disconnected.

1. Change the lead.
2. Connect correctly.

4. Regenerative transistor fault

Change the servo amplifier.

5. Wire breakage of built-in
regenerative resistor or regenerative
option

1. For wire breakage of built-in regenerative
resistor, change the servo amplifier.

2. For wire breakage of regenerative option,
change the regenerative option.

6. Capacity of built-in regenerative
resistor or regenerative option is
insufficient.

Add regenerative option or increase
capacity.

7. Power supply voltage high.

Check the power supply.

8. Ground fault occurred in servo motor
power (U, V, W).

Correct the wiring.

9. The jumper across between BUE
and SD of the FR-BU2 brake unit is
removed.

Fit the jumper across between BUE and SD.

10.Impedance at main circuit power
supply cable (L4, Ly, Ls) is high, and
leak current from servo motor
power supply cable (U, V, W) is
large.

Use the regenerative option.
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Display Name Definition Cause Action
34 Receive error 1 | SSCNETII 1. The SSCNETII cable is Connect it after turning off the control circuit
communication error disconnected. power supply for servo amplifier.
(Continuously 2. The surface at the end of SSCNETII | Wipe dirt at the surface away. (Refer to
communication error [ cable got dirty. section 3.10.)
with about 3.5ms 3. The SSCNETII cable is broken or | Change the cable.
interval.) severed.

4. Noise entered the servo amplifier. Take noise suppression measures.

5. Optical characteristic of SSCNETII | Remove the vinyl tape and/or wire sheath,
cable deteriorated because vinyl which contains migrating plasticizer, and
tape and/or wire sheath, which exchange the cable.
contains migrating plasticizer,
adhered to the cable.

6. SSCNETII communication circuit of | Change the preceding servo amplifier,
the preceding servo amplifier, which | which is connected closer the controller than
is connected closer to the controller | the alarm occurring servo amplifier.
than the alarm occurring axis, is
faulty.

35 Command Input pulse 1. Command given is greater than the | Check operation program.
frequency error | frequency of maximum speed of the servo motor.
command pulse is 2. Servo system controller failure. Change the servo system controller.
too high. 3. Noise entered the servo amplifier. Take noise of I/0 signal suppression
measures.
4. Noise entered the controller. Take noise from the controller suppression
measures.
36 Receive error 2 | SSCNETIIL 1. The SSCNETII cable is Connect it after turning off the control circuit
communication error disconnected. power supply for servo amplifier.
(Intermittently 2. The surface at the end of Wipe dirt away from the surface. (Refer to
communication error SSCNETII cable got dirty. section 3.10.)
with about 70ms 3. The SSCNETII cable is broken or | Change the cable.
interval.) severed.

4. Noise entered the servo amplifier. Take noise suppression measures.

5. Optical characteristic of SSCNETII | Remove the vinyl tape and/or wire sheath,
cable deteriorated because vinyl which contains migrating plasticizer, and
tape and/or wire sheath, which exchange the cable.
contains migrating plasticizer,
adhered to the cable.

37 Parameter error | Parameter setting is | 1. Servo amplifier fault caused the Change the servo amplifier.

wrong.

parameter setting to be rewritten.

. There is a parameter whose value

was set to outside the setting range
by the controller.

Change the parameter value to within the
setting range.

. The number of write times to EEP-

ROM exceeded 100,000 due to
parameter write, etc.

Change the servo amplifier.
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decreased to or
below the alarm
level.

fan stopped rotation.

Display Name Definition Cause Action
42 Fully closed A fully closed loop 1. The resolution of the load-side Review the settings of parameter No.PE04,
loop control control error has encoder differs from the setting PEO5 (fully closed loop control feedback
error detection | occurred. value. pulse electronic gear). Check the installation
of the load-side encoder.
2. Mismatch of the load-side encoder | Check the installation direction of the load-
installation direction. side encoder. Review the encoder pulse
count polarity selection in parameter No.
PC27.
3. The position deviation exceeded the | Review the operation conditions. Review
detection level. the setting of parameter No.PEOQ7 (fully
closed loop control position deviation error
detection level) as required.
4. The speed deviation exceeded the Review the operation conditions. Review
detection level. the setting of parameter No.PE0G6 (fully
closed loop control speed deviation error
detection level) as required.
45 Main circuit Main circuit device 1. Servo amplifier fault Change the servo amplifier.
device overheat | overheat 2. The power supply was turned on and | The drive method is reviewed.
off continuously by overloaded
status.
3. Ambient temperature of servo motor | Check environment so that ambient
is over 55°C. temperature is 0 to 55°C.
4. Used beyond the specifications of Use within the range of specifications.
close mounting.
46 Servo motor Servo motor 1. Ambient temperature of servo motor | Check environment so that ambient
overheat temperature rise is over 40°C. temperature is 0 to 40°C.
actuated the thermal [ 2. Servo motor is overloaded. 1. Reduce load.
sensor. 2. Check operation pattern.
3. Use servo motor that provides larger
output.
3. Thermal sensor in encoder is faulty. | Change the servo motor.
47 Cooling fan The cooling fan of 1. Cooling fan life expiration. (Refer to | Change the cooling fan of the servo
error the servo amplifier section 2.6.) amplifier.
stopped, or its speed | 2. Foreign matter caught in the cooling | Remove the foreign matter.

3.

The power supply of the cooling fan
failed.

Change the servo amplifier.
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the like caused max.

For the time of the
alarm occurrence,

refer to section 10.1.

Display Name Definition Cause Action
50 Overload 1 Load exceeded 1. Servo amplifier is used in excess 1. Reduce load.
overload protection of its continuous output current. 2. Check operation pattern.
characteristic of 3. Use servo motor that provides larger
servo amplifier. output.
2. Servo system is instable and 1. Repeat acceleration/
hunting. deceleration to execute auto tuning.
2. Change the auto tuning response setting.
3. Set auto tuning to OFF and make gain
adjustment manually.
3. Machine struck something. 1. Check operation pattern.
2. Install limit switches.
4. Wrong connection of servo motor. Connect correctly.
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.
5. Encoder fault Change the servo motor.
—— Checking method
When the servo motor shaft is
rotated with the servo-off, the
cumulative feedback pulses do not
vary in proportion to the rotary angle
of the shaft but the indication skips
or returns midway.
6. After Overload 2 (51) occurred, turn [ 1. Reduce load.
OFF/ON the power supply to clear 2. Check operation pattern.
the alarm. Then the overload 3. Use servo motor that provides larger
operation is repeated. output.
51 Overload 2 Machine collision or | 1. Machine struck something. 1. Check operation pattern.

2. Install limit switches.

2. Wrong connection of servo motor.
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.

Connect correctly.

3. Servo system is instable and
hunting.

1. Repeat acceleration/deceleration to
execute auto tuning.

2. Change the auto tuning response setting.

3. Set auto tuning to OFF and make gain
adjustment manually.

4. Encoder fault
Checking method

When the servo motor shaft is
rotated with the servo-off, the
cumulative feedback pulses do not
vary in proportion to the rotary angle
of the shaft but the indication skips
or returns midway.

Change the servo motor.

8- 10
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Display

Name

Definition

Cause

Action

52

Error excessive

The deviation
between the model
position and the
actual servo motor
position exceeds the
parameter No.PC01
setting value (initial
value: 3 revolutions).

. Acceleration/deceleration time

constant is too small.

Increase the acceleration/deceleration time
constant.

2.

Torque limit value set with controller

is too small.

Increase the torque limit value.

3.

Motor cannot be started due to
torque shortage caused by power

supply voltage drop.

1. Check the power supply capacity.
2. Use servo motor which provides larger
output.

4.

Position loop gain 1 (parameter
No.PB08) value is small.

Increase set value and adjust to ensure
proper operation.

. Servo motor shaft was rotated by

external force.

1. When torque is limited, increase the limit
value.

2. Reduce load.

3. Use servo motor that provides larger
output.

. Machine struck something.

1. Check operation pattern.
2. Install limit switches.

. Encoder fault

Change the servo motor.

. Wrong connection of servo motor.
Servo amplifier's output terminals U,
V, W do not match servo motor's

input terminals U, V, W.

Connect correctly.

9.

SSCNETII cable fault

Change the SSCNETII cable.

10. Optical characteristic of SSCNETII
cable deteriorated because vinyl

tape and/or wire sheath, which
contains migrating plasticizer,

adhered to the cable.

Remove the vinyl tape and/or wire sheath,
which contains migrating plasticizer, and
exchange the cable.

56

Forced stop

error

The servo motor
does not decelerate
normally during
forced stop
deceleration.

1

. Forced stop deceleration command
time constant (parameter No. PC24)

value is small.

Increase set value and adjust to ensure
proper operation.

. Servo motor shaft was rotated by

external force.

1. When torque is limited, increase the limit
value.

2. Reduce load.

3. Use servo motor that provides larger
output.

3. Servo system is instable, causing Re-set servo gain to proper value.
overshoot.
4. Wrong connection of servo motor. Connect correctly.

Servo amplifier's output terminals U,
V, W do not match servo motor's

input terminals U, V, W.

5.

Encoder fault

Change the servo motor.
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8. TROUBLESHOOTING

Display Name Definition Cause Action
63 STO timing STO signal turns off | 1. Timing of turning off the STO signal | 1. Check the external sequence if the
error while the servo is not appropriate. condition, which turns off STO signal of is
motor is rotating appropriate.

(50r/min or more). 2. Check STO delay time setting (rotary
switch) of MR-J3-DO05. Be sure to consult
with a machine builder when changing
the delay time setting.

2. STO cable is cut. Change the STO cable.
3. MR-J3-DO05 is faulty. Change MR-J3-D05.
4. The external device connected to Change the external device, or review the
CN8 is faulty, or its setting is wrong. | setting.
70 Load-side An error occurs in 1. CN2L connector is disconnected. Connect correctly.

encoder error 1

the communication
between the load-
side encoder and the
servo amplifier.

2. Faulty of the load-side encoder cable

Repair or change the cable.

3. Wrong wiring of the load-side
encoder cable

Review the wiring connection.

4. For the serial interface encoder, the
load-side encoder cable type (2-wire,
4-wire) selection was wrong in the
parameter setting.

Correct the setting in the fourth digit of
parameter No.PC26 (encoder cable
communication system selection).

5. The startup timing is slow. (For the
load-side encoder with the external
power supply input)

Turn on the external power supply, and then
turn on the control circuit power supply of
servo amplifier.

6. The power supply voltage dropped.
(For the load-side encoder with the
external power supply input)

Check the power supply capacity and
voltage.

71 Load-side An error occurs in 1. Faulty of the load-side encoder cable | Repair or change the cable.
encoder error 2 | the communication | 2. Wrong wiring of the load-side Review the wiring connection.
between the load- encoder cable
side encoder and the | 3. The power supply voltage dropped. | Check the power supply capacity and
servo amplifier. (For the load-side encoder with the | voltage.
external power supply input)

4. For the serial interface encoder, the | Correct the setting in the fourth digit of
load-side encoder cable type (2-wire, | parameter No.PC26 (encoder cable
4-wire) selection was wrong in the communication system selection).
parameter setting.

5. For A/B/Z-phase input interface For the load-side encoder without Z-phase,
encoder, the alarm judgement set parameter No.PC27 to "O1O0O".
without the Z-phase disconnection
was not set to "invalid" in the
parameter when using the load-side
encoder without Z-phase.

8A USB Communication with | USB cable breakage Change the USB cable.

communication
time-out error

MR Configurator in
test operation mode
stopped for longer
than the specified
time.
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8. TROUBLESHOOTING

Display

Name

Definition

Cause

Action

8E

USB
communication
error

Serial
communication error
occurred between
servo amplifier and
communication
device (e.g. personal
computer).

1. USB cable fault

(Open cable or short circuit)

Change the USB cable.

2. Communication device (e.g.

personal computer) fault

Change the communication device (e.g.
personal computer).

(Note)
888

Watchdog

CPU, parts fault

Fault of parts in servo amplifier

Checking method
The alarm occurs if power is
switched on after disconnection of
all cables but the control circuit
power supply cable.

Change the servo amplifier.

Note. At power-on, "888" appears instantaneously, but it is not an error.

8.3 Remedies for warnings

/\ CAUTION

= If an absolute position counter warning (E3) occurred, always make home position
setting again. Not doing so may cause unexpected operation.

POINT

* When any of the following alarms has occurred, do not resume operation by
switching power of the servo amplifier OFF/ON repeatedly. The servo amplifier
and servo motor may become faulty. If the power of the servo amplifier is switched
OFF/ON during the alarms, allow more than 30 minutes for cooling before
resuming operation.

* Excessive regenerative warning (EO)
* Overload warning 1 (E1)

If E6, E7 or E9 occurs, the servo-off status is established. If any other warning occurs, operation can be
continued but an alarm may take place or proper operation may not be performed.
Remove the cause of warning according to this section. Use MR Configurator to refer to a factor of warning

occurrence.
Display Name Definition Cause Action
92 Battery cable Absolute position 1. Battery cable is open. Repair cable or changed.
disconnection detection system . Battery voltage supplied from the Change the battery.
warning battery voltage is servo amplifier to the encoder fell to
low. about 3V or less.
(Detected with the encoder)
95 STO warning STO I/O signal turns | 1. STO /O signal connector (CN8) is Connect correctly.
off. disconnected.
2. STO cable is cut. Change the STO cable.
. MR-J3-D05 is faulty. Change MR-J3-D05.
. The external device connected to Change the external device, or review the
CN8 is faulty, or its setting is wrong. | setting.
96 Home position | Home position . Droop pulse remaining are greater Remove the cause of droop pulse
setting warning | setting could not be than the in-position range setting. occurrence.
made. . Command pulse entered after Do not enter command pulse after clearing
clearing of droop pulse. of droop pulse.
. Creep speed high. Reduce creep speed.

8- 13




8. TROUBLESHOOTING

position counter
warning

encoder pulses is
faulty.

Display Name Definition Cause Action
9F Battery warning | Voltage of battery for | Battery voltage fell to 3.2V or less. Change the battery.
absolute position (Detected with the servo ampilifier)
detection system
reduced.

EO Excessive There is a possibility | Regenerative power increased to 85% | 1. Reduce frequency of positioning.
regeneration that regenerative or more of permissible regenerative 2. Change the regenerative option for the
warning power may exceed power of built-in regenerative resistor one with larger capacity.

permissible or regenerative option. 3. Reduce load.
regenerative power Checking method

of built-in Check the regenerative load ratio

regenerative resistor | | USing MR Configurator.

or regenerative

option.

E1 Overload There is a possibility | Load increased to 85% or more of Refer to 50, 51.

warning 1 that overload alarm 1 | overload alarm 1 or 2 occurrence level.
or 2 may occur. —— Cause, checking method
Refer to 50,51. T
E3 Absolute Absolute position 1. Noise entered the encoder. Take noise suppression measures.

2. Encoder fault

Change the servo motor.

The multi-revolution
counter value of the
absolute position
encoder exceeded
the maximum
revolution range.

3. The travel distance from the home
position exceeded a 32767 rotation
or -32768 rotation in succession.

Make home position setting again.

warning

was issued with
main circuit power
off.

E4 Parameter Parameter outside Parameter value set from servo system | Set it correctly.
warning setting range controller is outside setting range.
E6 Servo forced EM1 or EM2 is off. External forced stop was made valid. Ensure safety and deactivate forced stop.
stop warning (EM1 or EM2 was turned off.)
E7 Controller Forced stop signal was entered into the | Ensure safety and deactivate forced stop.
forced stop servo system controller.
warning
E8 Cooling fan The speed of the 1. Cooling fan life expiration (Refer to Change the cooling fan of the servo
speed reduction | servo amplifier section 2.6.) amplifier.
warning decreased to or 2. The power supply of the cooling fan | Change the servo ampilifier.
below the warning is broken.
level. This warning is
not displayed with
MR-J3-
7000s/1000S
among servo
amplifiers equipped
with a cooling fan.
E9 Main circuit off | Servo-on command Switch on main circuit power.
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8. TROUBLESHOOTING

excess warning

the output wattage
(speed X torque) of
the servo motor
exceeded the rated
output, continued
steadily.

with the output wattage
(speed X torque) of the servo motor
exceeding 150% of the rated output.

Display Name Definition Cause Action
EC Overload Operation, in which a | During a stop, the status in which a 1. Reduce the positioning frequency at the
warning 2 current exceeding current flew intensively in any of the U, specific positioning address.

the rating flew V and W phases of the servo motor 2. Reduce the load.
intensively in any of | occurred repeatedly, exceeding the 3. Replace the servo amplifier/
the U, Vand W warning level. servo motor with the one of larger
phases of the servo capacity.
motor, was repeated.

ED Output watt The status, in which | Continuous operation was performed 1. Reduce the servo motor speed.

. Reduce the load.
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8. TROUBLESHOOTING

8.4 Detailed explanation of linear encoder error 1 (2A)

If the cause of Linear encoder error 1 (2A) occurrence is not identified, confirm the details shown on the
following table according to the alarm detailed information for the alarm history display of MR Configurator, and
then contact with the linear encoder manufacturer.

Table 8.1 Detailed explanation of linear encoder error 1 (2A) for each manufacturer

. Linear encoder error 1 (2A) details
. Detelul . Mitutoyo Corporation ) ) ) _
information bit Magnescale Heidenhain Corporation Renishaw Inc.
AT343A/AT543A ST741/ST743

7 Optical overspeed Servo alarm - Overspeed error -

6 ROM - RAM error Signal strength alarm - - Overspeed

5 EEPROM error Signal strength error Encoder alarm EEPROM error —

4 CPU error Transducer error — CPU error —

3 Capacitive error ABS detection error - ABS data error -

2 Photoelectric error Hardware error - INC data error -

Photoelectric - Scale level error
1 capacitive data Initialization error Encoder warning INC/ABS data mismatch Level error
mismatch error
0 Initialization error Overspeed error — Initialization error -

As an example, the following describes the detailed information when Linear encoder error 1 (2A) occurs in the
linear encoder AT343A manufactured by Mitutoyo Corporation.

&% Alarm History =10 x|
Latest Alarm First

meq Mo, | Alarm Mo, | Alarm Mame | Time(haour) | Detail{hex)
O] aLzs Seale errar 1 134 Q4
1| Mo alarm
2| Mo alarm
3| Mo alarm
4

]

Mo alarm
Mo alarm

Clear Close

Alarm details : 44h

In this case, the alarm detailed information of Linear encoder error 1 (2A) is "44". This numeral is indicated in
hexadecimal number. Convert "44" of hexadecimal number to a binary-coded form as shown below.

Bitr Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
44h= 0 1 0 0 0 1 0 0

The digits for bit6 and bit2 are "1". Check the details of the bit being "1" in Table 8.1. In this case, the
occurrences of ROM * RAM error (bit6) and Photoelectric error (bit2) are identified.
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9. OUTLINE DRAWINGS

9. OUTLINE DRAWINGS

9.1 Servo amplifier

(1) MR-J3-1000S - MR-J3-2000S
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Note. This data applies to the 3-phase or 1-phase 200 to 230VAC power supply models.
For a single-phase, 100 to 120VAC power supply, refer to the terminal signal layout.

- Terminal signal layout
For 3-phase or
For 1-phase 1-phase
100 to 120VAC 200 to 230VAC
L1 L1
L2
L2 Ls
CNP1 CNP1
N N
P4 P1
P2 P2
P P
C C
CNP2 | D CNP2 | D
L1 L1
L21 L21
U U
CNP3 | V CNP3 | V
w w

PE terminal

X

Screw size: M4

Tightening torque:
1.2 [N-m] (10.6 [Ib+in])

6

Mass: 0.8 [kg] (1.76 [Ib])

Approx. 40

Approx. 6

Approx. 168
156+0.5

Approx. 6

\ 2-M5 screw

Mounting hole process drawing

Mounting screw
Screw size: M5

Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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(2) MR-J3-4000S * MR-J3-6001S

MR-J3-4000S1
[Unit: mm]
e
5 Rating plate ¢ 6 mounting hole N 40 Approx. 80
[} “
it onpt T
(Note) Mo o=
= H : OE [Il =
CNP2 || =
© ;UE I 5| B
[Te] JU o ~| —
~|CNP3 |.|38
oD
J|o o
u] OO
== [0 =
=
:E n 0l [D — i [{o] T
‘ L
B 3
With MR-J3BAT Approx. 25.5 X
5
<

Note. This data applies to the 3-phase or 1-phase 200 to 230VAC power supply models.
For a single-phase, 100 to 120VAC power supply, refer to the terminal signal layout.

Mass: 1.0 [kg] (2.21 [Ib])

~ Terminal signal layout ~
For 3-phase or ©| Approx. 40
For 1-phase 1-phase PE terminal %
100 to 120VAC 200 to 230VAC ‘g 6
L1 L1 @ @ <
L2 © \
L2 Ls 2-M5 screw
CNP1 N CNP1 N Screw size: M4
Tightening torque: 8l »
P4 P4 1.2 [N-m] (10.6 [Ib+in]) | o
5| &
P2 P2 s ©
o -
<
P P
C
CNP2 | D CNP2 | D
©
L1 L1 5
S
L21 L21 fox
<C | Mounting hole process drawing
u U
CNP3 | V CNP3 | V Mounting screw
W w Screw size: M5
N J Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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(3) MR-J3-7000S * MR-J3-10003S

[Unit: mm]
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e
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P
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&
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Approx. 12 | |42+0.3| | Approx. 6
v Approx. 60
CNP3 | V
W Mounting hole process drawing
\ J

Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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(4) MR-J3-6000S4 * MR-J3-1001S4
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- Terminal signal layout ~
L1 PE terminal
- ®R
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CNP1 S
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Screw size: M4
P4 Tightening torque:
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Approx. 6

Mounting
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hole proxess drawing

Mounting screw
Screw size: M5
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(5) MR-J3-20001S(4)
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(6) MR-J3-350001S
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(7) MR-J3-35000S4 * MR-J3-50001S(4)
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(8) MR-J3-70001S(4)
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(9) MR-J3-11KOS(4) to 22K1S(4)
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9.2 Connector

(1) CN1A * CN1B connector
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(b) Jack screw M2.6 type
This is not available as option.
[Unit: mm]

A

h

|
|
|
B
Each type of dimension

39.0

23.8

4@»
<@.

J

Connector Shell kit
A B C D E
14.0 10.0 12.0 27.4

10120-3000PE 10320-52F0-008 22.0 33.3
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Shell kit : 36310-3200-008
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10. CHARACTERISTICS

10. CHARACTERISTICS

10.1 Overload protection characteristics

An electronic thermal relay is built in the servo ampilifier to protect the servo motor, servo amplifier and servo
motor power line from overloads. Overload 1 alarm (50) occurs if overload operation performed is above the
electronic thermal relay protection curve shown in any of Figs 10.1. Overload 2 alarm (51) occurs if the
maximum current flew continuously for several seconds due to machine collision, etc. Use the equipment on
the left-hand side area of the continuous or broken line in the graph.

In a machine like the one for vertical lift application where unbalanced torque will be produced, it is
recommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

When you carry out adhesion mounting of the servo amplifier, make circumference temperature into 0 to 45°C,
or use it at 75% or smaller effective load ratio.

Servo amplifier MR-J3 series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)
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10. CHARACTERISTICS
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(Note) Load ratio [%]
MR-J3-11KOS(4) to MR-J3-22KS(4)

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo motor
stop status (servo lock status) or in a 30r/min or less low-speed operation status, the servo amplifier may fail even when the
electronic thermal relay protection is not activated.

2. The operation time at the load ratio of 300 to 350% applies when the maximum torque of HF-KP series servo motor is increased to
350%.

3. The operation time at the load ratio of 300 to 400% applies when the maximum torque of HF-JP series servo motor is increased to
400%.

Fig. 10.1 Electronic thermal relay protection characteristics

10- 2



10. CHARACTERISTICS

10.2 Power supply equipment 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 enclosure, use the values in Table 10.1 in consideration for the worst operating
conditions. The actual amount of generated heat will be intermediate between values at rated torque and
servo-off according to the duty used during operation. When the servo motor is run at less than the
maximum speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.
Locating the heat sink outside of the cabinet reduces the amount of generated heat and enables you to
design a compact enclosed cabinet.
The values of the HF-JP53 (4) to the HF-JP503 (4) in the following table show the values when the servo
motor operates at the maximum torque of 300%.

The values are the same when the servo motor operates at the maximum torque of 400%.

Table 10.1 Power supply capacity and generated heat per servo amplifier at rated output

(Note 2)

Servo amplifier-generated heat [W]

At rated torque
[Amount of heat

(Note 1) o . Area required for
. inside the cabinet S
Servo amplifier Servo motor Power supply heat dissipation
. when the part of ) 5
capacity [kVA] At rated torque With servo-off [m7]
the servo
amplifier outside
the cabinet is
cooled]
HF-MP053 0.3 25 15 0.5
MR-J3-1000S(1) HF-MP13 0.3 25 15 0.5
HF-KP053 - 13 0.3 25 15 0.5
HF-MP23 0.5 25 15 0.5
MR-J3-2000S(1)
HF-KP23 0.5 25 15 0.5
HF-MP43 0.9 35 15 0.7
MR-J3-4000S(1)
HF-KP43 0.9 35 15 0.7
HF-SP52(4) 1.0 40 15 0.8
HF-SP51 1.0 40 15 0.8
MR-J3-6000S(4)
HC-LP52 1.0 40 15 0.8
HF-JP53(4) 1.0 40 15 0.8
HF-MP73 1.3 50 15 1.0
HF-KP73 1.3 50 15 1.0
MR-J3-7000S
HC-UP72 1.3 50 15 1.0
HF-JP73 1.3 50 15 1.0
HF-SP102(4) 1.7 50 15 1.0
HF-SP81 1.5 50 15 1.0
MR-J3-100C0S(4) | HC-LP102 1.7 50 15 1.0
HF-JP734 1.3 50 15 1.0
HF-JP103(4) 1.7 50 15 1.0
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10. CHARACTERISTICS

(Note 2)

Servo amplifier-generated heat [W]

At rated torque
[Amount of heat

(Note 1) o . Area required for
Servo amplifier Servo motor Power supply inside the cabinet heat dissipation
capacity [kVA] At rated torque when the part of With servo-off [m?
the servo
amplifier outside
the cabinet is
cooled]
HF-SP152(4) 2.5 90 20 1.8
HF-SP202(4) 3.5 90 20 1.8
HF-SP121 2.1 90 20 1.8
HF-SP201 35 90 20 1.8
MR-J3-20003S - HC-RP103 1.7 50 15 1.0
200084 HC-RP153 2.5 90 20 1.8
HC-UP152 25 90 20 1.8
HC-LP152 25 90 20 1.8
HF-JP153(4) 25 90 20 1.8
HF-JP203(4) 3.5 90 20 1.8
HF-SP352(4) 5.5 130 20 (25) (Note 3) 2.7
HC-RP203 35 90 20 1.8
MR-J3-350015(4) HC-UP202 3.5 90 20 1.8
HC-LP202 3.5 90 20 1.8
HF-SP301 4.8 120 20 24
HF-JP353(4) 5.5 160 25 2.7
HF-SP502(4) 7.5 195 25 3.9
HC-RP353 5.5 135 25 2.7
HC-RP503 7.5 195 25 3.9
HC-UP352 5.5 195 25 3.9
MR-J3-50000S(4) | HC-UP502 7.5 195 25 3.9
HC-LP302 4.8 120 25 24
HA-LP502 7.5 195 25 3.9
HF-SP421 6.3 160 25 3.2
HF-JP503(4) 7.5 195 25 3.9
HF-SP702(4) 10 300 25 6.0
HA-LP702 10 300 25 6.0
MR-J3-7000S(4) | HA-LP601(4) 8.6 260 25 5.2
HA-LP701M(4) 10 300 25 6.0
HF-JP703(4) 10 300 25 6.0
HA-LP11K2(4) 16 530 160 45 11.0
HA-LP801(4) 12 390 120 45 7.8
HA-LP12K1(4) 18 580 175 45 11.6
MR-J3-11KS(4) | HA-LP11K1M(4) 16 530 160 45 11.0
HF-JP903(4) 13 435 130 45 8.7
HF-JP11K1M(4)
16 530 160 45 11.0
(Note 4)
HA-LP15K2(4) 22 640 195 45 13.0
HA-LP15K1(4) 22 640 195 45 13.0
MR-J3-15KS(4) | HA-LP15K1M(4) 22 640 195 45 13.0
HF-JP15K1M(4)
22 640 195 45 13.0

(Note 4)
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10. CHARACTERISTICS

(Note 2)
Servo amplifier-generated heat [W]
At rated torque
(Note 1) .[A.mount of h.eat Area required for
. inside the cabinet o
Servo amplifier Servo motor Power supply heat dissipation
. when the part of ) B
capacity [kVA] At rated torque With servo-off [m?]
the servo
amplifier outside
the cabinet is
cooled]
HA-LP22K2(4) 33 850 260 55 17.0
HA-LP20K1(4) 30 775 235 55 15.5
MR-J3-22K[OS(4)
HA-LP25K1 38 970 295 55 19.4
HA-LP22K1M(4) 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. For 400V class, the value is within the ( ).

4. The servo amplifiers, which support these servo motors, have "-LR" at the end of their model names.
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10. CHARACTERISTICS

(2) Heat dissipation area for enclosed servo amplifier
The enclosed 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 a
5°C (41°F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The necessary
enclosure heat dissipation area can be calculated by Equation 10.1.

P
et eeieeeeeseeeeeieeiesissessssssesssesssessesssessessseesseesseessessseseseesseesseesseesseesseesseesseiseinseenreenreen (10.1)
ATK AT
where, 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 enclosure. Refer to Table 10.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.

The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a cooling fan should be considered.

Table 10.1 lists the enclosure dissipation area for each servo amplifier when the servo amplifier is operated
at the ambient temperature of 40°C (104°F) under rated load.

(Outside) (Inside)

Air flow

Fig. 10.2 Temperature distribution in enclosure

When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.
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10. CHARACTERISTICS

10.3 Dynamic brake characteristics

POINT

- Dynamic brake operates at occurrence of alarm, servo forced stop warning (E6),
and controller forced stop warning (E7), and when power is turned off. Do not use
dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

* Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from rated
speed to a stop with frequency of once in 10 minutes.

* Be sure to make forced stop 1 (EM1) valid after servo motor stops when using
forced stop 1 (EM1) frequently in other than emergency.

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 T varies with the servo motor and machine operation speeds. (Refer to (2)(a), (b) of this

section.)
ON
Forced stop 1 (EM1)
OFF .
V Dynamic brake
Vo time constant t
Machine speed
________________ te Time
Fig. 10.3 Dynamic brake operation diagram
L = Vo te”[“J_L ...................................................................................................................... (10.2)
60 Jm
Lmax : MaXImum Coastlng dlstance ................................................................................. [mm][ln]
Vo : Machine rapid feed rate «««++++«««xrs s srrrrremsirtta i [mm/min][in/min]
Jm ' Servo MOtor INErtial MOMENT =+« -r-rrerererrrreretete e [><10'4kg . m2][oz . in2]
Ju : Load inertia moment converted into equivalent value on servo motor shaft
.............................. [><10'4kg . m2][oz . in2]
T - DyNamic brake tiME CONSEANE -« ««+«««++srrrssmsrresssrre sttt [s]
te - Delay time Of CONrOl SECHON ++«««++«xxr+ s rrrsrmsrr sttt [s]

For 7kW or lower servo, there is internal relay delay time of about 10ms. For 11k to 22kW servo,
there is delay caused by magnetic contactor built into the external dynamic brake (about 50ms)
and delay caused by the external relay.
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10. CHARACTERISTICS

(2) Dynamic brake time constant
The following shows necessary dynamic brake time constant 7 for the equations (10.2).

(a) 200V class servo motor

25 25
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(b) 400V class servo motor

Time constant T [ms]

Time constant T [ms]

Time constant T [ms]

<)
75
60
45
30

¥
15
% 7024

0 0 1000 2000 3000
Speed [r/min]

HA-SP2000r/min series
20

16

|
121 11KIM4 q5qma 701M4

g

__/‘f

22K1M4

0 500 1000
Speed [r/min]

1500

HA-LP1500r/min series

11K1M4

" 15K1M4

0 500 1000 1500 2000 2500 3000

Speed [r/min]

HF-JP1500r/min series

10 -

10

Time constant 7 [ms]

Time constant T [ms]

Time constant T [ms]

35

30
12K14 20K14
25

20

15

15K14 X

10} 8014 6014

0 400 800
Speed [r/min]

1200

HA-LP1000r/min series
40
35
30

11K24

10 X
5 22K2
0O 500 1000 1500 2000

Speed [r/min]

HA-LP2000r/min series

534

1000 2000 3000 4000 5000 6000
Speed [r/min]

HF-JP3000r/min series



10. CHARACTERISTICS

10.3.2 The dynamic brake at the load inertia moment

Use the dynamic brake under the load inertia moment ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If there is a possibility that the load inertia

moment may exceed the value, contact your local sales office.
The values of the load inertia moment ratio in the table are the values at the maximum rotation speed of the

servo motor.
Servo motor
Servo amplifier HF- HF- HF- HF- HC- HC- HC- HA- HA- HA- HF- HF-
KPO MPO | SPO1 | SPO2 | RPO urPO LPO LPO1 (LPOMM| LPO2 | JPO | JPOMM
MR-J3-1000S(1) 30 30
MR-J3-2000S(1) 30 30
MR-J3-400S(1) 30 30
MR-J3-6000S 30 30 30 30
MR-J3-7000S 30 30 30
MR-J3-10003S 30 30 30 30
MR-J3-20000S 30 30 30 30 30 30
16
MR-J3-3500S 16 16 16 16 16
(Note 3)
15
MR-J3-500S 15 15 15 15 15 15
(Note 3)
5 5 5 5
MR-J3-700S
(Note 1) (Note 1) | (Note 1) | (Note 1)
MR-J3-11KOS 10
30 30 30
(Note 2) (Note 3)
MR-J3-15KS 10
30 30 30
(Note 2) (Note 3)
MR-J3-22K[S
30 30 30
(Note 2)
Servo motor
Servo amplifier HF- HA- HA- HA- HF- HF-
SPO4 LPO14 | LPO1M4 | LPO24 JPO4 | JPO1M4
MR-J3-601S4 5 (Note 1) 30
MR-J3-10000S4 5 (Note 1) 30
MR-J3-200C1S4 5 (Note 1) 30
MR-J3-35000S4 5 (Note 1) 30
15
MR-J3-5000S4 5 (Note 1
( ) (Note 3)
MR-J3-70000S4 5 (Note 1) 10 10 11 (Note 3)
MR-J3-11KS4 18 10
30 30 30
(Note 2) (Note 3) | (Note 3)
MR-J3-15K0S4 10
30 30 30
(Note 2) (Note 3)
MR-J3-22KS4
30 30 30
(Note 2)
Note 1. The load inertia moment ratio is 15 at the rated rotation speed.
2. When the external dynamic brake is used.
3. The load inertia moment ratio is 30 at the rated rotation speed.
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10. CHARACTERISTICS

10.4 Cable flexing life

The flexing life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x108 .
5x107
1x107
5%100
z 1x108 b
£ a0
o
o
2
8 1x108
i X
5x10¢
4
1x10 BIEE
5x10° —
//
1x10° af
4 10 20 40 70 100 200

10.5 Inrush currents at power-on of main circuit and control circuit

Flexing radius [mm]

a : Long bending life encoder cable

Long bending life motor power cable
Long bending life motor brake cable
SSCNETII cable using long distance cable

: Standard encoder cable

Standard motor power cable

Standard motor brake cable

SSCNETII cable using inside panel standard cord
SSCNETII cable using outside panel standard cable

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (200V class: 253VAC, 400V class: 528VAC) is applied at the power supply capacity of 2500kVA and

the wiring length of 1m.

Servo amplifier

Inrush currents (Ag-p)

Main circuit power supply (L4, L, L)

Control circuit power supply (L4, Ly1)

MR-J3-1000S1 to 4000S1

38A (Attenuated to approx. 14A in 10ms)

MR-J3-100S to 601S

30A (Attenuated to approx. 5A in 10ms)

20 to 30A

MR-J3-7000S + 100008

54A (Attenuated to approx. 12A in 10ms)

(Attenuated to approx. OA in 1 to 2ms)

MR-J3-2000S - 35001S

120A (Attenuated to approx. 12A in 20ms)

MR-J3-50000S 44A (Attenuated to approx. 20A in 20ms)

MR-J3-7000S 88A (Attenuated to approx. 20A in 20ms)

MR-J3-11KOS 30A (Attenuated to approx. OA in 3ms)
MR-J3-15KOS 235A (Attenuated to approx. 20A in 20ms)

MR-J3-22KOS

MR-J3-6001S4 - 1000154

100A (Attenuated to approx. 5A in 10ms)

40 to 50A

MR-J3-2000054

120A (Attenuated to approx. 12A in 20ms)

(Attenuated to approx. OA in 2ms)

MR-J3-35000S4 - 5000054

66A (Attenuated to approx. 10A in 20ms)

41A (Attenuated to approx. OA in 3ms)

MR-J3-70000S4

67A (Attenuated to approx. 34A in 20ms)

MR-J3-11KOS4

MR-J3-15KO0S4

MR-J3-22K[1S4

325A (Attenuated to approx. 20A in 20ms)

45A (Attenuated to approx. OA in 3ms)

Since large inrush currents flow in the power supplies, always use molded-case circuit breakers and magnetic

contactors. (Refer to section 11.12.)
When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an

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

* Use the specified auxiliary equipment and options. Otherwise, it may cause a
/\ CAUTION SP "y equip P y
malfunction or a fire.

11.1 Cable/connector sets

POINT

* The IP rating indicated is the cable's or connector's protection against ingress of
dust and water when the cable or connector is connected to a servo amplifier or
servo motor. If the IP rating of the cable, connector, servo amplifier and servo
motor vary, the overall IP rating depends on the lowest IP rating of all components.

As the cables and connectors used with this servo, purchase the options indicated in this section.

11- 1



11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.1 Combinations of cable/connector sets

Personal
computer

Servo system
controller

54) (Note 2)

32)33)34
M Servo amplifier (Note 3)

WJH

54) (Note 2)

+—

Safety logic unit
MR-J3-D05

CNB8A|

>0
CN8B
O«

Servo amplifier

37)

CN5 CN5
-2, CN3 36) CN3
| |
] Note 3
(Note1)i - ECNP1 H:}:: ( )
| |
: = CN8 CN8
} | Ce e
FEEEZ I 32)33)34) CN1A
I =R > ]
L =H :chs CN1B CN1B
| =
e BT [ [t [0
———————— CN2 CN2
D ) Cap
CN2L CN2L (Servo amplifier
[« (Note 4) (D) attachment)
CN4[] CN4 O
@ Direct connection (cable length 10m or less, IP65)
15)16)17)18)

Battery
MR-J3BAT

@ Junction type (cable length more than10m, IP65)
51)52)

—» [
> Imlf---=== i|
26)41)45)46)
@ Junction type (cable length more than10m, 1P20)
21)22) 19)20)

13)14)

To 24VDC power
supply for
electromagnetic 9)10)11)12)
brake
7)8)

v
To next page a)

To next page b)

L 3)4)5)6)

l«

A

Servo
motor
HF-MP
HF-KP

7

v Power supply grgke
connector connector
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From previous page a) From previous page b)

N A 26)41)45)46)
> I ------------:=-:Z
24)25)43)44)
—
27)42)47)48)
Servo motor
HF-SP
Power supply Brak/e Encoder
connector connector connector
26)41)45)46)
Il --=-==-=-======
—
Servo motor
HC-RP
HC-UP
HC-LP
!
Power supply  grake Encoder
connector connector connector
26)41)45)46)
Hm::::::::::::::m
24)25)43)44)
> m Servo motor
HA-LP
y
[0
|: Terminal box
26)41)45)46)
Servo motor
(Note 5) 2 HF-JP53(4)
to 903(4)
[
Power supply  grake Encoder
! connector connector connector

\4
To next page c) To next page d)
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To next page c) To next page d)
A A

50)

Servo motor
HF-JP11K1M(4)
- 15K1M(4)

I
Power supply  grake Encoder
connector connector connector

Note 1. Connectors for 3.5kW or less. For 5kW or more, terminal blocks.
2. When connecting with a safety relay.

3. When not using the STO function, attach a short-circuit connecter (55) ) supplied with a servo amplifier.
4. Load-side encoder connector.

Use this to connect the load-side encoder. Refer to section 14.2.
5. Use 28) for HF-JP53 to 203, and 534 to 5034. Use 29) for HF-JP353 and 503. Use 30) for HF-JP703(4) and 903(4).
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
1) | Servo Supplied with
amplifier - servo
power EE amplifiers of
supply 1kW or less in
connector 100V class
CNP1 CNP2 CNP3 and 200V
connector: 54928-0610 connector: 54927-0520 connector: 54928-0310 class
(Molex) (Molex) (Molex)
Example of applicable cable
Wire size: 0.14mm?(AWG26) to 2.5mm? é)
(AWG14)
Cable finish OD: to $3.8mm REC. Lever:
54932-0000
(Molex)
2) | Servo Supplied with
amplifier ol = servo
power El: amplifiers of
supply 3.5kW in 200V
connector class
CNP1 connector: CNP2 connector: CNP3 connector:
PC4/6-STF-7.62- 54927-0520 PC4/3-STF-7.62-
CRWH (Molex) CRWH
(Phoenix Contact) (Phoenix Contact)
Example of applicable cable
Wire size: 0.2mm? (AWG24) to 5.5mm? 9
(AWG10)
Cable finish OD: to ®5mm REC. Lever:
54932-0000
(Molex)
Supplied with
servo
amplifiers of
2kW in 200V
class and 2kW
CNP1 connector: CNP2 connector: CNP3 connector: in 400V class
721-207/026-000 721-205/026-000 721-203/026-000
(Plug) (Plug) (Plug)
(WAGO) (WAGO) (WAGO)
Example of applicable cable o=
Wire size: 0.08mm? (AWG28) to 2.5mm? i ,
(AWG12)
Cable finish OD: to $4.1mm REC. Lever: 231-131
(WAGO)
3) [ Motor power | MR-PWS1CBLCOIM-A1-L 1 IP65
supply cable | Cable length: 2 - 5+ 10m ' .DPower supply connector Load-side lead
=T HE-MP ser IEC/EN
= HFKP series standard
compliant
4) | Motor power | MR-PWS1CBLOM-A1-H IP65

supply cable

Cable length: 2 - 5+ 10m

Refer to section 11.1.3 for details.

Load-side lead
Long bending
life

IEC/EN
standard
compliant
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11. OPTIONS AND AUXILIARY EQUIPMENT

No.

Product

Model

Description

Application

5)

Motor power
supply cable

MR-PWS1CBLOM-A2-L
Cable length: 2+ 5+ 10m

6)

Motor power
supply cable

MR-PWS1CBLOM-A2-H
Cable length: 2+ 5+ 10m

( [

DPower supply connector

HF-MP series
HF-KP series

—

Refer to section 11.1.3 for details.

IP65
Opposite to
load-side lead
IEC/EN
standard
compliant

IP65
Opposite to
load-side lead
Long bending
life

IEC/EN
standard
compliant

7)

Motor power
supply cable

MR-PWS2CBL0O3M-A1-L
Cable length: 0.3m

§_E% Power supply connector

—

Refer to section 11.1.3 for details.

HF-MP series
HF-KP series

IP55
Load-side lead
IEC/EN
standard
compliant

8)

Motor power
supply cable

MR-PWS2CBLO03M-A2-L
Cable length: 0.3m

§ I:% , Power supply connector

HF-MP series

—

HF-KP series

Refer to section 11.1.3 for details.

IP55
Opposite to
load-side lead
IEC/EN
standard
compliant

9)

Motor brake
cable

MR-BKS1CBLOM-A1-L
Cable length: 2 - 5 - 10m

10)

Motor brake
cable

MR-BKS1CBLOM-A1-H
Cable length: 2 - 5 - 10m

% Brake connector

HF-MP series
HF-KP series

Refer to section 11.1.4 for details.

1P65
Load-side lead

IP65
Load-side lead
Long bending
life

11)

Motor brake
cable

MR-BKS1CBLOM-A2-L
Cable length: 2+ 5+ 10m

: l:% Brake connector

IP65
Opposite to
load-side lead

HF-MP series
12) [ Motor brake | MR-BKS1CBLOM-A2-H ' HF-KP series IP65
cable Cable length: 2+ 5+ 10m Opposite to
. . load-side lead
Refer to section 11.1.4 for details. .
Long bending
life
13) [ Motor brake | MR-BKS2CBL0O3M-A1-L IP55
cable Cable length: 0.3m Load-side lead

E:% Brake connector

| —

Refer to section 11.1.4 for details.

HF-MP series
HF-KP series

14)

Motor brake
cable

MR-BKS2CBLO3M-A2-L
Cable length: 0.3m

D_E% Brake connector

Refer to section 11.1.4 for details.

HF-MP series
HF-KP series

—

IP55
Opposite to
load-side lead
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
15) [ Encoder MR-J3ENCBLOM-A1-L IP65
eIl IR
cable Cable length: 2 - 5 - 10m jj””der connector Load-side lead
16) | Encoder MR-J3ENCBLOIM-A1-H —_— HE-MP seri IP65
cable Cable length: 2 - 5 - 10m — HF:KP Sseerriléa: Load-side lead
Long bending
. . life
Refer to section 11.1.2 (1) for details.
17)| Encoder MR-J3ENCBLOIM-A2-L IP65
e Tm
cable Cable length: 2 - 5 - 10m Encoder connector Opposite to
—c— . load-side lead
HF-MP series
18) [ Encoder MR-J3ENCBLOM-A2-H ' HF-KP series IP65

cable Cable length: 2 - 5 - 10m

Refer to section 11.1.2 (1) for details.

Opposite to
load-side lead
Long bending
life

19) | Encoder MR-J3JCBLO3M-A1-L
cable Cable length: 0.3m

H%ncoder connector

HF-MP series
HF-KP series

 m—1

Refer to section 11.1.2 (3) for details.

1P20
Load-side lead

20) | Encoder MR-J3JCBLO3M-A2-L
cable Cable length: 0.3m

.—%ncoder connector

HF-MP series
— HF-KP series

Refer to section 11.1.2 (3) for details.

P20
Opposite to
load-side lead

21)| Encoder MR-EKCBLOM-L IP20
cable Cable length: 20 - 30m il -
22) | Encoder MR-EKCBLOM-H IP20
cable Cable length: For HF-MP * HF-KP series Long bending
20+ 30+ 40 - 50m Refer to section 11.1.2 (2) for details. life
23) | Encoder MR-ECNM IP20
connector T.Imf -
set
For HF-MP * HF-KP series
Refer to section 11.1.2 (2) for details.
24)| Encoder MR-J3ENSCBLOM-L IP67
cable Cable length: il m Standard flex
2:5-10-20-30m life
25) | Encoder MR-J3ENSCBLLCIM-H For HF-KP * HF-MP = HF-SP * HC-UP * HC-LP * HC-RP = HA-LP series | |pg7

cable Cable length: HF-JP53(4) to 903(4) Long bending
2:5.10-20- 30 - 40 - Refer to section 11.1.2 (5) for details. life
50m
26) [ Encoder MR-J3SCNS P67
connector I EE@
set

For HF-KP * HF-MP * HF-SP * HC-UP * HC-LP - HC-RP * HA-LP series

HF-JP53(4) to 903(4)
Refer to section 11.1.2 (5) for details.
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application

27) | Brake MR-BKCNS1 Straight plug: CM10-SP2S-L (D6) E]QEB IP67
connector Socket contact: CM10-#22SC(S2)(D8)-100
set (DDK) For HF-SP series

For HF-JP53(4) to
903(4)

28) | Power MR-PWCNS4 Plug: CE05-6A18-10SD-D-BSS IP67
supply Cable clamp: CE3057-10A-1-D E@[[mgg] EN standard
connector (DDK) compliant
set Example of applicable cable For HF-SP51 - 81

Applicable wire size: 2mm?2 (AWG14) to 3.5mm?2 For HF-SP52 + 152
(AWG12) For HF-JP53 to 203
Cable finish $D: #10.5 to 14.1mm For HF-JP534 to 5034

29) | Power MR-PWCNS5 Plug: CE05-6A22-22SD-D-BSS IP67
supply Cable clamp: CE3057-12A-1-D E@U:[UE@ EN standard
connector (DDK) compliant
set Example of applicable cable For HF-SP121 to 301

Applicable wire size: 5.5mm?2 (AWG10) to 8mm? For HF-SP202 to 502
(AWGS) For HF-JP353 to 503
Cable finish #D: $12.5 to 16mm
30) |Power supply |MR-PWCNS3 Plug: CE05-6A32-17SD-D-BSS P67
connector set Cable clamp: CE3057-20A-1-D E@[[mgg] EN standard

(DDK) compliant
Example of applicable cable For HF-SP421

Applicable wire size: 14mm?2 (AWG6) to 22mm? For HF-SP702

(AWGH4) For HA-LP702

Cable finish #D: $22 to 23.8mm For HF-JP703(4) *

903(4) - 11K1M(4) -
15K1M(4)

31) [Cable for MR-J3BTCBLO3M iy For connection
connecting i of battery
battery

Refer to section 11.1.2 (7) for details.

32)[ SSCNETII | MR-J3BUSCIM Connector: PF-2D103 Connector: PF-2D103 Inside panel

cable Cable length: 0.15t0 3m | (Japan Aviation Electronics (Japan Aviation Electronics standard cord
(Refer to section 11.1.6.) Industry, Ltd.) Industry, Ltd.)

33)[ SSCNETII | MR-J3BUSOIM-A Outside panel

cable Cable length: 5 to 20m ﬂ]} @ standard cable
(Refer to section 11.1.6.)
34)[ SSCNETII | MR-J3BUSCIM-B Connector: CF-2D103-S Connector: CF-2D103-S Long distance
cable Cable length: 30 to 50m (Japan Aviation Electronics (Japan Aviation Electronics cable
(Refer to section 11.1.6.) Industry, Ltd.) Industry, Ltd.)
b {1
35)| USB cable | MR-J3USBCBL3M For CN5 connector For personal computer connector | For connection

Cable length: 3m mini-B connector (5 pins) A connector with PC-AT

compatible
o (1 personal

computer

36) | Connector MR-CCN1 Connector: 10120-3000PE
set [l:] Shell kit: 10320-52F0-008

(3M or similar product)
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
37) | Junction
. PS7DW-20V14B-F
terminal (YOSHIDA ELECTRIC
block INDUSTRY CO,, LTD.)
(Recommended) [I:/\] MR-J2HBUSICIM Mﬂ@
Junction terminal block PS7DW-20V14B-F is not option. For using the
junction terminal block, option MR-J2HBUSCIM is necessary. Refer to
section 11.7 for details.

38) | Break MR-BKCN Plug: D/MS3106A10SL-4S(D190) (DDK) IP65
connector Cable clamp: YS010-5-8(Daiwa Dengyo) [SSHD:[@
set Example of applicable cable

Applicable wire size: 0.3mm? (AWG22) to For HA-LP

1.25mm? (AWG16) For HC-UP

Cable finish: 5 to 8.3mm For HC-LP
For HF-JP11K1M(4) -

15K1M(4)

39) [ Power MR-PWCNS1 Plug: CE05-6A22-23SD-D-BSS IP65
supply Cable clamp: CE3057-12A-2-D (DDK) I:MSE] EN standard
connector Example of applicable cable compliant
set Applicable wire size: 2mm?2 (AWG14) to 3.5mm?2 For HC-UP

(AWG12) For HC-LP
Cable finish: $9.5 to 13mm For HC-RP

40) | Power MR-PWCNS2 Plug: CE05-6A24-10SD-D-BSS
supply Cable clamp: CE3057-16A-2-D (DDK) [@D:mgg]
connector Example of applicable cable
set Applicable wire size: 5.5mm?2 (AWG10) to 8mm? For HA-LP

(AWGS) For HC-UP
Cable finish: ®13 to 15.5mm For HC-LP
For HC-RP

41) | Encoder MR-J3SCNSA IP67
connector ][] g]%
set

For HF-SP - HA-LP - HC-UP - HC-LP - HC-RP series - HF-JP53(4) to
903(4)
Refer to section 11.1.2 (5) for details.

42)| Brake MR-BKCNS1A Angle plug: CM10-AP2S-L(D6) IP67
connector Socket contact: CM10-# 22SC(S2)(D8)-100 E]%
set (DDK)

For HF-SP series -
HF-JP53(4) to 903(4)

43) | Encoder MR-J3ENSCBLOM-L-S06 IP67
cable Cable length: .Im) g:[m]] Standard flex

2-5-10-20 - 30m life (Note)

44) | Encoder MR-J3ENSCBLLIM-H-S06 | For HF-SP * HA-LP * HC-UP * HC-LP * HC-RP series * HF-JP53(4)to | |pe7
cable Cable length: 903(4) Long bending

2:5.10-20- 30 - 40 - Refer to section 11.1.2 (5) for details. life (Note)

50m
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application

45) | Encoder MR-J3SCNS-S06 P67
connector I m g]@ (Note)
set

For HF-SP + HA-LP - HC-UP * HC-LP + HC-RP series * HF-JP53(4) to
903(4)
Refer to section 11.1.2 (5) for details.

46) | Encoder MR-J3SCNSA-S06 P67
connector I m} % (Note)
set

For HF-SP * HA-LP - HC-UP * HC-LP + HC-RP series * HF-JP53(4) to
903(4)
Refer to section 11.1.2 (5) for details.

47) | Brake MR-BKCNS1-S06 Straight plug: CM10-SP2S-VP-L P67
connector Socket contact: CM10-#22SC (S2) (D8)-100 g:@]] (Note)
set (DDK)

For HF-SP series -
HF-JP53(4) to 903(4)

48) | Brake MR-BKCNS1A-S06 Angle plug: CM10-AP2S-VP-L P67
connector Socket contact: CM10-#22SC (S2) (D8)-100 g% (Note)
set (DDK)

For HF-SP series *
HF-JP53(4) to 903(4)

49) | Encoder MR-ENECBLOM-H Receptacle: 36210-0100PL Plug: D/MS3106A20-29S(D190) Long bending
cable for Refer to section 11.1.2 (6). | Shell kit: 36310-3200-008 Cable clamp: CE3057-12A-3-D life
P67 (3M) Back shell: CE02-20BS-S-D IP67

or (DDK) Itis nota
Connector set: 54599-1019 resistance to
(Molex) oil.

For HF-JP11K1M(4) to 15K1M(4)

Refer to section 11.1.2 (6) for details.

50) | Encoder MR-ENECNS Receptacle: 36210-0100PL Plug: D/MS3106A20-29S(D190) P67
connector Shell kit: 36310-3200-008 Cable clamp: CE3057-12A-3-D
set (3M) Back shell: CE02-20BS-S-D

or (DDK)
Connector set: 54599-1019
(Molex)
|l EﬁEE]
For HF-JP11K1M(4) to 15K1M(4)
Refer to section 11.1.2 (6) for details.

51) | Encoder MR-J3JCBLO3M-A1-L IP65

cable Cable length: 0.3m Load-side lead

@ncoder connector

HF-MP series
HF-KP series

| m—

Refer to section 11.1.2 (4) for details.
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11. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
52) | Encoder MR-J3JCBLO3M-A2-L IP65
cable Cable length: 0.3m % E/ncoder connector Opposite to
—_—— HE-MP seri load-side lead
-MP series
— HF-KP series
Refer to section 11.1.2 (4) for details.
53)| STO cable | MR-DO5UDLLCIM Connector set: 2069250-1 Connector set: 2069250-1
Cable length: 0.3 * 1+ 3m | (TE Connectivity) (TE Connectivity)
e rm) [ -0
54)| STO cable | MR-DO5UDL3M-B Connector set: 2069250-1
(TE Connectivity)
Se—{] [ [T
55) | Short-circuit Supplied with
connector I ml servo amplifier
Note. Use this option when the connector is expected to receive large vibration and shock.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.2 Encoder cable/connector sets

(1) MR-J3ENCBLOM-A1-L/H - MR-J3ENCBLOM-A2-L/H
These cables are encoder cables for the HF-MP * HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the [ part of the cable model. The cables of the
lengths with the symbols are available.

Cable length . . o
Cable model IP rating Flex life Application
2m 5m 10m
MR-J3ENCBLOM-A1-L 2 5 10 IP65 Standard
For HF-MP * HF-KP servo
Long motor
MR-J3ENCBLOM-A1-H 2 5 10 IP65 bending Load-side lead
life
MR-J3ENCBLOM-A2-L 2 5 10 IP65 Standard
For HF-MP * HF-KP servo
Long motor
MR-J3ENCBLOM-A2-H 2 5 10 IP65 bending Opposite to load-side lead
life

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3ENCBLOM-A1-L
MR-J3ENCBLOM-A1-H

—> D

Servo motor
HF-MP

1)

or

HF-KP

MR-J3ENCBLOM-A2-L
MR-J3ENCBLOM-A2-H

UOooonos

o
z
N

Servo motor
HF-MP
HF-KP

Cable model 1) For CN2 connector 2) For encoder connector
MR-J3ENCBLIM-A1- | Receptacle: 36210-0100PL Connector set: 54599-1019(Molex) Connector: 1674320-1
L Shell kit: 36310-3200-008 Crimping tool for ground clip:
(3M) 1596970-1
Crimping tool for receptacle
'\HAR_JSENCBLDM_M_ (Note) Signal layout (Note) Signal layout ?—?Etz(:n:]:i:\ig 1

MR-J3ENCBLOM-A2-
L

MR-J3ENCBLCOIM-A2-
H

Bgfe® |

1 || e R

View seen from wiring side.

| EE@EE’

B

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the servo
amplifier cannot operate normally.

(Note) Signal layout

View seen from wiring side.

Note. Keep open the pin shown

with an 1.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

Servo amplifier-

MR-J3ENCBL2M-A1-L/H
MR-J3ENCBL5M-A1-L/H
MR-J3ENCBL10M-A1-L/H
MR-J3ENCBL2M-A2-L/-H
MR-J3ENCBL5M-A2-L/-H
MR-J3ENCBL10M-A2-L/-H

Encoder-side

side connector connector
P5 1 H——F—+ 3 |P5
LG 2 L | 4 6 | LG
MR 3 = 4 5 MR
MRR| 4 — | — 4 MRR
BAT 9 — — 2 BAT
SD |Plate |- *d g | sHD
(2) MR-EKCBLOM-L/H
POINT

= The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No.PC04 to "1 OO " to select the four-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

The servo amplifier and servo motor cannot be connected with these cables only. The servo motor-side
encoder cable (MR-J3JCBLO3M-A1-L or MR-J3JCBLO3M-A2-L) is required.
The numerals in the Cable Length field of the table are the symbols entered in the O part of the cable
model. The cables of the lengths with the symbols are available.

Cable length . . o
Cable model IP rating Flex life Application
20m 30m 40m 50m
Note o « HF-|
MR-EKCBLOM-L g0 | (Note) P20 |Standarg | O F-MP - HE-KP servo
30 motor
Long Use in combination with
Note) | (Note) | (Note
MR-EKCBLLIM-H g | (MNote)| (Note) | (Note) | bending | MR-J3JCBLO3M-A1-L or
30 | 40 | 50 lfe MR-J3JCBLO3M-A2-L.

Note. Four-wire type cable.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-EKCBLOM-L
MR-EKCBLOM-H

1) /

2)

o0 oOo e

(@]
zZ
N
\

MR-J3JCBLO3M-A2-L

Cable length: 0.3m
Servo motor
HF-MP
HF-KP

Cable model

1) For CN2 connector

2) For encoder connector

MR-EKCBLOM-L

MR-EKCBLOM-H

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

Connector set: 54599-1019(Molex)

(Note) Signal layout (Note) Signal layout

St | | HEEEE ’

| 9 | o
[Ps][ 3 |IN\][ 7 ][eAT]
(MD]

L] 3] (e ] [7 ][9]
. [P5] [MR] ] [MD] [BAT|

View seen from wiring side.

’
s

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the servo
amplifier cannot operate normally.

Housing: 1-172161-9

Crimping pin: 170359-1

(TE Connectivity or equivalent)
Cable clamp: MTI-0002

(Toa Electric Industry)

Signal layout
L1

1 2 3
MR |MRR|BAT

4 5 6
MD |MDR [CONT]

7 8 9
P5 | LG [SHD

View seen from wiring side.

Note. Keep open the pin shown
with an .
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-EKCBL20M-L
Servo amplifier-side

MR-EKCBL30M-L

Encoder-side Servo amplifier-side

Encoder-side

P5 1 et 17 |P5 P5 1 H——er¢e—1 7 |P5
e | 2 Pbthe g |G e | 2 Pebt b s |G
B H: : i {—r{: :

1 | | 1 I ] | 1
1 | [ r\ 1 | I [ |’ | I
1 | | 1 I ] | 1
1 I I 1 I I | 1
1 | | 1 I ] | 1
1 | | 1 I ] | 1
MR | 3 | L1 | MR MR | 3 [ :( ¢ 11 | MR
MRR | 4 (H— —1 2 | MRR MRR| 4 | :( ( — 2 | MRR
BAT | 9 —g—=— | 3 | BAT MD 7 :( 7 — 4 | MD
SD |Plate |- *~ o | sHD MDR| 8 [ :( : 1 5 | MDR
(Note) BAT | 9 [ L1 3 | BAT

S o con
SD |Plate | - 9 | sHD
(Note)

MR-EKCBL20M-H MR-EKCBL30M-H

MR-EKCBL40M-H

Encoder-side MR-EKCBL50M-H

Servo amplifier-side

P5 1 e ot 7 | P5 Servo amplifier-side Encoder-side
LG 2 [ L| LI | 8 LG
[ . ¢ |(trL©>S | ________
{T{ PS | 1 e 7| PO
1 I ] 1
I ] 1 | | | |
| ‘ N LG 2 — : 8 | LG
1 | ] 1 | | I I
1 I 1 1 | | 1 I
| E rl I | | E El |
1 : I ] I | ] |
1 I 1 1 | | 1 I
1 | ] 1 | | I I
L L T
MR [ 3 | — 1 | MR o D
I I | I
MRR| 4 = — 2 | MRR L D
AN |
BAT | 9 — 3 | BAT MR |8 a‘ 1 | MR
””” [ |
SD | Plate | - ‘K | 9 | sHD MRR| 4 ] 2 | URR
(Note) MD 7 : :( | C — 4 | MD
MDR| 8 }}( C} 5 | MDR
BAT | 9 [ L1 3 | BAT
\_,.—>—#%— 6 | CONT
SD | Plate | - *< 9 | sHD
(Note)

Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental system.

When fabricating the cable, use the wiring diagram corresponding to the length indicated below.

Applicable wiring diagram

Cable flex life

Less than 30m

30m to 50m

Standard

MR-EKCBL20M-L

MR-EKCBL30M-L

Long bending life

MR-EKCBL20M-H

MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

11 -
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and tool, and fabricate it according to the wiring
diagram in (b). Refer to section 11.11 for the specifications of the used cable.

Parts/tool Description
Connector set MR-ECNM

]! -
Servo amplifier-side connector Encoder-side connector
Receptacle: 36210-0100PL Housing: 1-172161-9
Shell kit: 536310-3200-008 Connector pin: 170359-1
(3M) (TE Connectivity or equivalent)
or Cable clamp: MTI-0002
Connector set: 54599-1019(Molex) (Toa Electric Industry)

(3) MR-J3JCBLO3M-A1-L * MR-J3JCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only. The servo motor-side
encoder cable (MR-EKCBLLOIM-L/H) is required.

Cable model Cable length IP rating Flex life Application

MR-J3JCBLO3M-A1-L For HF-MP - HF-KP servo motor
Load-side lead
Use in combination with MR-EKCBLLI

M-L/H.
0.3m 1P20 Standard
MR-J3JCBLO3M-A2-L For HF-MP - HF-KP servo motor

Opposite to load-side lead
Use in combination with MR-EKCBLO
M-L/H.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-EKCBLOM-L/-H

MR-J3JCBLO3M-A1-L

UOooOoodoe

(@)
Z
N

or

MR-J3JCBLO3M-A2-L
/1 — 2)

HF-MP
HF-KP

Servo motor
HF-MP
HF-KP

Cable model

1) Junction connector

2) For encoder connector

MR-J3JCBLO3M-A1-L

MR-J3JCBLO3M-A2-L

Housing: 1-172169-9
Contact: 1473226-1
Cable clamp: 316454-1
Crimping tool: 91529-1
(TE Connectivity)

Signal layout

H

3 2 1

BAT [MRR| MR

6 5 4

CONT|MDR| MD

9 8 7

SHD| LG | P5

View seen from wiring side.

Connector: 1674320-1

Crimping tool for ground clip: 1596970-1
Crimping tool for receptacle contact: 1596847-1
(TE Connectivity)

Signal layout
[ ]

View seen from wiring side.

(b) Internal wiring diagram

MR-J3JCBLO3M-A1-L
MR-J3JCBLO3M-A2-L

Junction Encoder-side

connector connector
P5 7 b« 1 3|P5
LG 8 16 | LG
MR 1 1 5 | MR
MRR 2 —+ 4 | MRR
MD 4 L —+1 8 | MD
MDR 5 | ~+1 7 | MDR
BAT 3 | 2 | BAT
CONT | 6 | 1 1 | CONT

N ! L

SHD 9 | 4 9 | sHD
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11. OPTIONS AND AUXILIARY EQUIPMENT

(4) MR-J3JSCBLO3M-A1-L * MR-J3JSCBLO3M-A2-L

A servo amplifier and a servo motor cannot be connected by these cables alone. The servo motor-side
encoder cable (MR-J3ENSCBLLOIM-L/H) is required.

Cable model Cable length IP rating Flex life Application

MR-J3JSCBL0O3M-A1-L For HF-KP = HF-MP servo motor
Load-side lead
Use in combination with MR-

J3ENSCBLLOM-L/H.
0.3m 1P65 Standard
MR-J3JSCBL0O3M-A2-L For HF-KP - HF-MP servo motor
Opposite to load-side lead
Use in combination with MR-
J3ENSCBLOM-L/H.

MR-J3JSCBLO3M-A1-L
_ /2)

EE .! Servo motor
HF-MP
HF-KP

(a) Connection of Servo amplifier and Servo motor

Servo amplifier

(Note) —
MR-J3ENSCBLOM-L/H

or

MR-J3JSCBL03M-A2-L2)
/Servo motor

0 e e

CN2 EE==LL1 e
/ HF-KP
1)
—
Note. For details of this cable, refer to (5) in this section.
MR-J3ENSCBLOM-L-S06 and MR-J3ENSCBLCIM-H-S06 cannot be used.
Cable model 1) Junction connector 2) For encoder connector
MR-J3JCBLO3M-A1-L | Receptacle: CM10-CR10P-M Connector: 1674320-1
(DDK) Crimping tool for ground clip: 1596970-1
Applicable wire size: AWG20 or less Crimping tool for receptacle contact: 1596847-1

(TE Connectivity)

(Note) Signal layout

(Note) Signal layout

MR-J3JCBLO3M-A2-L

View seen from wiring side.
View seen from wiring side.

Note. Keep open the pin shown with an ..

Note. Keep open the pin shown with an >/,
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

P5
LG
MR
MRR

BAT
CONT

SHD

MR-J3JSCBL03M-A1-L
MR-J3JSCBLO3M-A2-L
Encoder-side

Junction
connector

8

WA NON -~ O

.

connector
—— 3 | P5
16 | LG
4 5 | MR
; ; 4 MRR
—— 8

— 7

—{ 2 | BAT
1 1 | CONT
o

< 9 | sHD

(5) MR-J3ENSCBLOM-L(-S06) * MR-J3ENSCBLOM-H(-S06)
These cables are detector cables for HF-MP + HF-KP + HF-SP
series = HF-JP53(4) to 903(4) servo motors. The number in the cable length column of the table indicates
the symbol filling the square O in the cable model. Cable lengths corresponding to the specified symbols

are prepared.

* HA-LP * HC-RP * HC-UP + HC-LP

Cable length ) . L
Cable model IP rating Flex life Application
2m 5m 10m 20m 30m 40m 50m
MR-J3ENSCBLOIM-L 2 5 | 10 | 20 | 30 P67 | Standard | o7 HF-MP = HF-KP -
HF-SP + HA-LP -
Long HC-RP - HC-UP - HC-LP
MR-J3ENSCBLLOM-H 2 5 10 20 30 40 50 IP67 bending series * HF-JP53(4) to
life 903(4) servo motor
MR-J3ENSCBLOM-L- For HF-SP - HA-LP -
S06 2 5 10 20 30 1P67 Standard HC-RP - HC-UP -
L HC-LP series - HF-JP53(4)
on
MR-J3ENSCBLIIM-H- 9 0 903(4) servo motor
2 5 10 20 30 40 50 IP67 bending
S06 lfe (Note)

Note. Use this option when the connector is expected to receive large vibration and shock. The connector at the servo motor-side can be

removed up to 5 times. Use the dedicated tool 357J-52780T (DDK) or a spanner with jaw size of 21mm.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3ENSCBL []M-L(-S086)
MR-J3ENSCBL [ M-H(-S06)

Jocooos

Q
P4
N

Servo motor
HF-SP
HF-JP53(4) to 903(4)

Cable model

1) For CN2 connector

2) For encoder connector

MR-J3ENSCBLOM-L
(-S06)

MR-J3ENSCBLOM-H
(-S06)

Receptacle: 36210-0100PL Connector set: 54599-1019(Molex)
Shell kit: 36310-3200-008

(3m)

(Note) Signal layout (Note) Signal layout

IISEIESESES ’

Bgfa® |

]3] ] [z ][9]
. [P5 ] (MR] ] ] [BAT]

View seen from wiring side.

H
AN )

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the servo
amplifier cannot operate normally.

In case of 10m or shorter cables
Straight plug:
CM10-SP10S-M(D6) or CM10-
SP10S-VP-M

Socket contact:
CM10-#22SC(C1)(D8)-100
Crimping tool: 357J-50446
(DDK)

Applicable cable AWG20 to 22

In case of 20m or longer cables
Straight plug:
CM10-SP10S-M(D6) or CM10-
SP10S-VP-M

Socket contact:
CM10-#22SC(C2)(D8)-100
Crimping tool: 357J-50447
(DDK)

Applicable cable AWG23 to 28

(Note) Signal layout

View seen from wiring side

Note. Keep open the pin shown

with an .
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-J3ENSCBL2M-L (-S06) /H (-S06)
MR-J3ENSCBL5M-L (-S06) /H (-S06)
MR-J3ENSCBL10M-L (-S06) /H (-S06)

Servo amplifier-
side connector

P5
LG
MR
MRR
BAT
SD

A ON -

Plate

8

5
1
2
4

N

0

Encoder-side
connector

P5
LG
MR
MRR
BAT
SHD

MR-J3ENSCBL20M-L (-S06)
MR-J3ENSCBL30M-L (-S06)

Servo amplifier-

Encoder-side

side connector connector
=
L 2 S 5 |L
AYE
| | | |
o {J—{ o
| | | |
RNdNeN
MR | 3 |— | —1 1 [MR
MRR| 4 [+ — 2 [MRR
BAT | 9 |— 1 4 |BAT
l o
SD |Plate |- 4 10 |sHD
(Note)

Servo amplifier-

MR-J3ENSCBL20M-H
MR-J3ENSCBL30M-H
MR-J3ENSCBL40M-H
MR-J3ENSCBL50M-H

(_
(_
(_
(_

0
0

06)

6
6

S06

Encoder-side

side connector connector
P5 1 ¢ 918 |P5
LG 2 | \L | L | 5 LG
(A
| | | |
| | | |
| | | |
| | | |
| | | |
o H o
| | | |
L
MR 3 | | 1 1 |MR
MRR| 4 | L | 2 |MRR
BAT | 9 | L1 4 |BAT
. _F__
SD | Plate| - 4 10 |sHD
(Note)

Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental system.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts, and fabricate it according to the wiring diagram
in (b). Refer to section 11.11 for the specifications of the used cable.

Parts/Tool

Description
(Connector set)
MR-J3SCNS
Tl g@g}
Servo amplifier-side connector Encoder-side connector
Receptacle: 36210-0100PL Straight plug: CM10-SP10S-M (D6)
Shell kit: 36310-3200-008 Socket contact: CM10-#22SC (S1) (D8)-100
(3M) Applicable wire size: AWG20 or less
Or (DDK)

MR-J3SCNS-S06 Connector set: 54599-1019

(Note) (Molex) g:@]]

Encoder-side connector

Straight plug: CM10-SP10S-VP-M

Socket contact: CM10-#22SC (S1) (D8)-100
Applicable wire size: AWG20 or less

(DDK)

MR-J3SCNSA %'

Encoder-side connector

Straight plug: CM10-AP10S-M (D6)

Socket contact: CM10-#22SC (S1) (D8)-100
Applicable wire size: AWG20 or less

(DDK)

MR-J3SCNSA-S06
(Note) @

Encoder-side connector

Straight plug: CM10-AP10S-VP-M

Socket contact: CM10-#22SC (S1) (D8)-100
Applicable wire size: AWG20 or less

(DDK)

Note. Use this option when the connector is expected to receive large vibration and shock. The connector at the servo
motor-side can be removed up to 5 times. Use the dedicated tool 357J-52780T (DDK) or a spanner with jaw size
of 21mm.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(6) MR-ENECBLOIM-H

POINT

= The following encoder cables are of four-wire type. When using any of these

encoder cables, set parameter No. PC22 to "1OO" to select the four-wire type.
MR-ENECBL30M-H
MR-ENECBL40M-H
MR-ENECBL50M-H

These cables are encoder cables for HF-JP11K1M(4) - 15K1M(4) servo motors.
The number in the cable length column of the table indicates the symbol filling the square [ in the cable
model. Cable lengths corresponding to the specified symbols are prepared.

Cable length . . L
Cable model IP rating Flex life Application
2m 5m 10m 20m 30m 40m 50m
(Note) | (Note) | (Note) Long For HF-JP11K1M(4)
ote ote ote or HF- .
MR-ENECBLOM-H 2 5 10 20 IP67 [ bending
30 40 50 life 15K1M(4) servo motor
Note. Four-wire type cable.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

e —

i
> )

pi CiTHR

(@)
zZ
N

Servo motor
HF-JP11K1M(4) - 15K1M(4)

—/

1) —

]

Cable model

1) For CN2 connector

2) For encoder connector

MR-ENESCBLOM-H

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

Connector set: 54599-1019(Molex)

(Note) Signal layout (Note) Signal layout

e | (peamm
] iurr) [~ fioR| [~
=
S
BAT
Caecaias o R R S =

View seen from wiring side.

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the servo
amplifier cannot operate normally.

Plug: D/MS3106A20-29S (D190)
Cable clamp:

CE3057-12A-3-D

Back shell: CE02-20BS-S-D

(Note) Signal layout

View seen from wiring side.

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

Note. Keep open the pin shown

with an .
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram
1) Less than 30m
To fabricate, use the connector set MR-ECNS(IP20 compatible)or MR-ENECNS(IP67
compatible).
Use the following wiring diagram to fabricate a cable shorter than 30m.
MR-ENECBL2M-H MR-ENECBL20M-H

MR-ENECBL5M-H
MR-ENECBL10M-H

Servo amplifier-side Encoder-side Servo amplifier-side Encoder-side
P5 1 = 1 s |P5 P5 1 e e S |P5
LG 2 L | L R [LG LG 2 L | L R |LG

MR 3 C |MR MR 3 | C |MR

MRR| 4 D |[MRR MRR| 4 D |MRR

BAT | 9 ,\ F | BAT BAT | 9 ,\ F | BAT
_ (Note). (Note)

SD |Plate |- \t N |SHD SD |Plate |- N |SHD

Note. Always make connection for use in an absolute position detection system.
Wiring is not necessary for use in an incremental system.
2) For 30m or more
To fabricate, use the connector set MR-ECNS(IP20 compatible)or MR-ENECNS(IP67
compatible).
Use the following wiring diagram to fabricate a cable up to 50m.
MR-ENECBL30M-H

MR-ENECBL40M-H
MR-ENECBL50M-H

Servo amplifier-side Encoder-side
N T T
P A e e
: J{T{l :
l {—f{ l
| | | |
| | | |
N Lfr |
| | | |
L L
MR | 3 |— - C |MR
MRR4}}E|5}DMRR
MD | 7 ;;( | G; A |MD
MDRs;;( E;BMDR
BAT | 9 = —— F |BAT
| \LJSVL—A— M |CONT
| (Note). .
SD |Plate| -~ < N |sHD

Note. Always make connection for use in an absolute position detection system.
Wiring is not necessary for use in an incremental system.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(7) MR-J3BTCBLO3M

This cable is a battery connection cable. Use this cable to retain the current position even if the detector
cable is disconnected from the servo amplifier.

Cable model Cable length Application
For HF-MP - HF-KP - HF-SP -
MR-J3BTCBLO3M 0.3m HA-LP - HC-RP - HC-UP -
HC-LP series servo motor
(a) Connection of servo amplifier and servo motor
Servo amplifier
] 0
— O
] 1 ]
D )\ MR-J3BTCBLO3M (Note)
— g Encoder cable
CI%Z) \Eﬁ cTmD :% Servo motor
e 2)
Battery

3)

Note. For the detector cable, refer to (1), (2), (3) and (4) of this section.

—

Cable model

1) For CN2 connector

2) Junction connector

3) For battery connector

MR-J3BTCBLO3M

(3M)
Or

Receptacle: 36210-0100PL
Shell kit: 536310-3200-008

Connector set: 54599-1019
(Molex)

Plug: 36110-3000FD
Shell kit: 36310-F200-008
(3M)

Connector: DF3-2EP-2C
Contact: DF3-EP2428PCA
(Hirose Denki)
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.3 Motor power supply cables

These cables are motor power supply cables for the HF-MP - HF-KP series servo motors. The numerals in the
Cable length field of the table are the symbols entered in the [0 part of the cable model. The cables of the
lengths with the symbols are available. Refer to section 3.11 when wiring.

Cable length ) ) o
Cable model IP rating Flex life Application
0.3m 2m 5m 10m
MR-PWS1CBLOM-A1-L 2 5 10 P65 | Standard For HF-MP - HF-KP servo motor
Load-side lead
MR-PWS1CBLOM-A2-L 2 5 10 P65 | Standard For HF-MP - HF-KP servo motor
Opposite to load-side lead
Long .
MR-PWS1CBLOM-A1-H 2 5 10 IP65 | bending For HF-MP - HF-KP servo motor
life Load-side lead
Long For HF-MP * HF-KP servo motor
MR-PWS1CBLOM-A2-H 2 5 10 IP65 bending o . load-side lead
life pposite to load-side lea
MR-PWS2CBL03M-A1-L 03 P55 | Standard For HF-MP - HF-KP servo motor
Load-side lead
MR-PWS2CBL03M-A2-L 03 P55 | Standard For HF-MP - HF-KP servo motor
Opposite to load-side lead

(1) Connection of servo amplifier and servo motor

MR-PWS1CBLOM-A1-L
MR-PWS1CBLOM-A1-H
MR-PWS2CBLO3M-A1-L

Servo amplifier

p— Servo motor
. or — HF-MP
D HF-KP
— —
|:| MR-PWS1CBLOM-A2-
MR-PWS1CBLOM-A2-
— CNP3 connector
|:| supplied with servo MR-PWS2CBLO3M-A2-
amplifier
() g Servo motor
CNP3 HF-MP
HF-KP
—
Cable model 1) For motor power supply connector
MR-PWS1CBLLOM-A1-L | Connector: JNAFT04SJ1-R Signal layout

MR-PWS1CBLOM-A2-L

MR-PWS1CBLOM-A1-H

MR-PWS1CBLOM-A2-H

Hood, socket insulator

Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

MR-PWS2CBL0O3M-A1-L

MR-PWS2CBLO3M-A2-L

Connector: JN4FT04SJ2-R
Hood, socket insulator
Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

View seen from wiring side.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Internal wiring diagram

MR-PWS1CBLOM-A1-L  MR-PWS1CBLOM-A2-L
MR-PWS1CBLOM-A1-H MR-PWS1CBLOM-A2-H
MR-PWS2CBLO3M-A1-L  MR-PWS2CBLO3M-A2-L

AWG 19 (Red) (Note)
AWG 19 (White)

AWG 19 (Black)

AWG 19 (Green/yellow)

®=<c

Note. These are not shielded cables.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.4 Motor brake cables

These cables are motor brake cables for the HF-MP - HF-KP series servo motors. The numerals in the Cable
length field of the table are the symbols entered in the [ part of the cable model. The cables of the lengths
with the symbols are available. Refer to section 3.12 when wiring.

Cable length ) ) o
Cable model IP rating Flex life Application
0.3m 2m 5m 10m
MR-PWS1CBLOM-A1-L 2 5 10 P65 | Standard For HF-MP - HF-KP servo motor
Load-side lead
MR-PWS1CBLOM-A2-L 2 5 10 P65 | Standard For HF-MP - HF-KP servo motor
Opposite to load-side lead
Long .
MR-PWS1CBLOM-A1-H 2 5 10 IP65 | bending IIfor HF-MP - HF-KP servo motor
life oad-side lead
Long For HF-MP - HF-KP servo motor
MR-PWS1CBLOM-A2-H 2 5 10 IP65 bending o . load-side lead
life pposite to load-side lea
MR-PWS2CBL03M-A1-L 03 P55 | Standard For HF-MP - HF-KP servo motor
Load-side lead
MR-PWS2CBL03M-A2-L 03 P55 | Standard For HF-MP - HF-KP servo motor
Opposite to load-side lead

(1) Connection of power supply for electromagnetic brake and servo motor

MR-BKS1CBLOM-A1-L
MR-BKS1CBLOM-A1-H

24VDC power —» Servo motor
supply for HF-MP
electromagnetic HF-KP
brake
—
E
«
- MR-BKS1CBLOM-A2-L
MR-BKS1CBLOM-A2-H
MR-BKS2CBL0O3M-A2-L
L Servo motor
HF-MP
HF-KP
—
Cable model 1) For motor brake connector
MR-BKS1CBLLIM-A1-L | Connector: JNAFT02SJ1-R Signal layout

MR-BKS1CBLOM-A2-L

MR-BKS1CBLOM-A1-H

MR-BKS1CBLOM-A2-H

Hood, socket insulator

Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry) View seen from wiring side.

MR-BKS2CBL03M-A1-L

MR-BKS2CBL0O3M-A2-L

Connector: JNAFT02SJ2-R
Hood, socket insulator
Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Internal wiring diagram

MR-BKS1CBL OM-A1-L
MR-BKS1CBL O0M-A1-H
MR-BKS2CBLO3M-A1-L

AWG 20

MR-BKS1CBL OOM-A2-L
MR-BKS1CBL OOM-A2-H
MR-BKS2CBLO3M-A2-L

(Note)

AWG 20

Note. These are not shielded cables.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.5 MR-DO5UDL3M-B STO cable

This cable is for connecting an external device to the CN8 connector.

Cable model Cable length Application/Remark

Connection cable for the CN8
MR-D05UDL3M-B 3m

connector

(1) Configuration diagram

Servo amplifier

0
MR-D0O5UDL3M-B |:|
——+—1[CN8

(2) Internal wiring diagram

1 Pin layout
(Note)
Yeliow (with black dots) /) § sTo1— [2]4]6]8] ’
Yellow withreddots) | 1 | , [ oro.
Gray (with black dots Lo
v " ) — 5 STO2— View seen from the connector connection part

Gray (with red dots) | 6 | sTo2+
White (with black dots) o 7 TOF2
White (with red dots) |
7777777777777777777 — 8 TOF1

* 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

11.1.6 SSCNETII cable

POINT

* Do not see directly the light generated from CN1A * CN1B connector of servo
amplifier or the end of SSCNETII cable. When the light gets into eye, you may
feel something is wrong for eye. (The light source of SSCNETII complies with
class1 defined in JIS C6802 or IEC/EN 60825-1.)

(1) Model explanations
Numeral in the column of cable length on the table is a symbol put in the [ part of cable model. Cables of

which symbol exists are available.

Cable length . Application -
Cable model Flex life
0.15m | 0.3m | 0.5m m 3m 5m 10m 20m 30m 40m 50m remark

Using inside
MR-J3BUSOM 015 03 05 1 3 Standard | panel standard

cord

Using outside
MR-J3BUSCIM-A 5 10 20 Standard | panel standard

cable

Long )
(Note) ) Using long
30 40 50 [ bending )
MR-J3BUSCIM-B lfe distance cable
Note. For cable of 30m or less, contact your local sales office.
(2) Specifications
Description
SSCNETII cable model MR-J3BUSTCIM MR-J3BUSCIM-A MR-J3BUSCIM-B
SSCNETII cable length 0.15m 0.3to 3m 5to 20m 30 to 50m
Enforced covering cable: Enforced covering cable:
Minimum bend radius 25mm 50mm 50mm
Cord: 25mm Cord: 30mm
420N 980N
Tension strength 70N 140N . .
(Enforced covering cable) (Enforced covering cable)

Temperature range for

External appearance
[mm]

II 2.2+0.07

4.4+0.1

2.2+0.07

—40t0 85°C —20t0 70°C
use (Note)
) Indoors (no direct sunlight)
Optical | Ambient No solvent or oil
cable
(cord)

2.2+0.2

Note. This temperature range for use is the value for optical cable (cord) only. Temperature condition for the connector is the same as that for

servo amplifier.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(3) Outline drawings
(a) MR-J3BUS015M

[Unit: mm]

(6.7) (15)
Protective tube (13.4) (37.65)
(20.9) 150 7% |
P ==L L —
8+0 / A] T~ L1
N
o=

(b) MR-J3BUS03M to MR-J3BUS3M
Refer to the table shown in (1) of this section for cable length (L).

Protective tube

S

(Note)

=

[Unit: mm]

=

Note. Dimension of connector part is the same as that of MR-J3BUS015M.

(c) MR-J3BUS5M-A to MR-J3BUS20M-A - MR-J3BUS30M-B to MR-J3BUS50M-B

Refer to the table shown in (1) of this section for cable length (L).

Distortion dimension [mm]
SSCNETII cable
A B
MR-J3BUS5M-A to MR-J3BUS20M-A 100 30
MR-J3BUS30M-B to MR-J3BUS50M-B 150 50

Protective tube (Note)

e H

[Unit: mm]

Eg=

Note. Dimension of connector part is the same as that of MR-J3BUS015M.
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11.2 Regenerative options

/\ CAUTION

* The specified combinations of regenerative options and servo amplifiers may only
be used. Otherwise, it may cause a fire.

(1) Combination and regenerative power

The power values in the table are resistor-generated powers and not rated powers.

Regenerative power [W]

- Built-in (Note 1) (Note 1)
Servo amplifier ) MR-RB032 | MR-RB12 MR-RB30 MR-RB31 MR-RB32
regen.eratwe 1409 409 139 679 409 MR-RB50 MR-MB51
resistor [139] [6.7Q]
MR-J3-1000S(1) 30
MR-J3-2000S(1) 10 30 100
MR-J3-400S(1) 10 30 100
MR-J3-6000S 10 30 100
MR-J3-7000S 20 30 100 300
MR-J3-10000S 20 30 100 300
MR-J3-2000S 100 300 500
MR-J3-35000S 100 300 500
MR-J3-50000S 130 300 500
MR-J3-7001S 170 300 500
Regenerative power [W]
Servo amplifier BuiIt—in. MR-RB1H4 (Note 1) (Note 1) (Note 1) (Note 1) (Note 1)
regenerative 829 MR-RB3M-4 | MR-RB3G-4 | MR-RB5G-4 | MR-RB34-4 | MR-RB54-4
resistor [1209)] [47 Q] [47 Q] [26 Q] [26 Q]
MR-J3-6000S4 15 100 300
MR-J3-1000S4 15 100 300
MR-J3-2000S4 100 300 500
MR-J3-350[1S4 100 300 500
MR-J3-500054 130 300 500
MR-J3-7001S4 170 300 500
(Note 2) Regenerative power [W]
Servo amplifier External regenerative MR-RB5E MR-RB9P MR-RB9F MR-RB6B-4 | MR-RB60-4 | MR-RB6K-4
resistor (Accessory) 69 [4.59] [39) [20Q] [12.5Q] [10Q]
MR-J3-11KS 500 (800) 500 (800)
MR-J3-15KS 850 (1300) 850 (1300)
MR-J3-22K[JS 850 (1300) 850 (1300)
MR-J3-11K[1S4 500 (800) 500 (800)
MR-J3-15K[1S4 850 (1300) 850 (1300)
MR-J3-22K[1S4 850 (1300) 850 (1300)

11 -
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11. OPTIONS AND AUXILIARY EQUIPMENT

(Note 2) Regenerative power [W]

LW

Servo amplifier External regenerative MR-RB5R MR-RB9F MR-RB5K-4 | MR-RB6K-4
resistor (Accessory) [3.29] [3Q] [109Q] [109Q]
MR-J3-11KOS-LR 500 (800) 500 (800)
MR-J3-11KOS-LW 500 (800)
MR-J3-15KOS-LR 850 (1300) 850 (1300)
MR-J3-15KOS-LW 850 (1300)
MR-J3-11KO S4-
500 (800) 500 (800)
LR
MR-J3-11KO S4-
500 (800)
LW
MR-J3-15K0S4-
850 (1300) 850 (1300)
LR
MR-J3-15K0S4-
850 (1300)

Note 1. Always install a cooling fan.

2. Values in parentheses assume the installation of a cooling fan.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Selection of the regenerative option
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

§ tf(1 cycle)
73 4 \~ No
S L Up
o 1 I
1S >
3 g J J J‘ Down Time
Z o
g B leaslett el @ e B L4y
Friction 8 Tosat Tosat Tosa2 Tpsdz
torque & ) 1)
§ g (Driving)
T = 2) 4) 8)
8 5)
nf 3
© 6)
2
o) 3)
o (Regenerative) 7)

|
-

Formulas for calculating torque and energy in operation

Regenerative power Torque applied to servo motor [N - m] Energy E [J]
(JL+JM) *No 0.1047
T1 = + + = =T . eT4e
1) 1 055 % 10% Tosat Tu +TrF E1 2 NoO *T1°* Tpsat
2) T = Ty+Te E;=0.1047 * No* To * 14
— (JL+Jm) *No 1 0.1047
T3 = . + Tu + T = - . eTae
3) 9.55x10% Tpsd1 v F Es 2 NoO *T3* Tpsd1
4),8) T, =Ty E.>0 (No regeneration)
(JL+JM) *No 1 0.1047
= . — + = - . . .
5) 955%10° Tosaz Tu+TF Es 2 No *T5* Tpsa2
6) Te=—Tu+ Te Es=0.1047 * No * Ts " t3
—(JL+Jdm) *No 1 0.1047
T7 = . — + = 2% No e T7e
7) 9.55 < 10° Toe2 Tu+Tr E7 5 NoO *T7* Tpsd2

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 | Inverse efficiency [%] | Capacitor charging [J] Servo amplifier | Inverse efficiency [%] | Capacitor charging [J]
MR-J3-1000S 55 9 MR-J3-20000S 85 40
MR-J3-1000S1 55 4 MR-J3-200C1S4 85 25
MR-J3-2000S 70 9 MR-J3-35000S 85 40
MR-J3-2000S1 70 4 MR-J3-3500S4 85 36
MR-J3-4000S 85 11 MR-J3-50000S(4) 90 45
MR-J3-400S1 85 10 MR-J3-700C0S(4) 90 70
MR-J3-601S(4) 85 11 MR-J3-11K[1S(4) 90 120
MR-J3-7003S 80 18 MR-J3-15K2S(4) 90 170
MR-J3-10000S 80 18 MR-J3-22K1S(4) 90 250
MR-J3-1000S4 80 12

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 ff [s] to select the necessary regenerative option.

PR [W]=ERAf

11 -
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11. OPTIONS AND AUXILIARY EQUIPMENT

(3) Parameter setting

Set parameter No.PA02 according to the option to be used.

Parameter No.PA02

_|: Selection of regenerative option

00:

Regenerative option is not used

- For servo amplifier of 100W, regenerative resistor is not used.

« For servo amplifier of 0.2k to 7kW, built-in regenerative resistor is used.

- Supplied regenerative resistors or regenerative option is used with
the servo amplifier of 11k to 22kW.

* Use a drive unit of 30kW or more in combination with an MR-J3-CR55K(4)
converter unit.
(When using the drive unit of 30kW or more in combination with the MR-
J3-CR55K(4) converter unit, set this value whether the regenerative

option and brake unit are used or not.)
01: FR-BU2-(H)- FR-RC-(H)- FR-CV-(H)
02: MR-RB032
03: MR-RB12
04: MR-RB32
05: MR-RB30
06: MR-RB50(Cooling fan is required)
08: MR-RB31
(Note)y 09: MR-RB51(Cooling fan is required)
80: MR-RB1H-4
81: MR-RB3M-4(Cooling fan is required)
82: MR-RB3G-4(Cooling fan is required)
83: MR-RB5G-4(Cooling fanis required)
84: MR-RB34-4(Cooling fanis required)
85: MR-RB54-4(Cooling fanis required)

increase the ability with the servo amplifier of 11k to 22kW.

Note. The setting is for the servo amplifier of 22kW or less.

The following are setting values for regenerative resistor and regenerative option which are used with a

servo amplifier of 11k to 22kW.

. . . . Setting
Regenerative resistor, regenerative option
value

Standard supplied regenerative resistor 00
Standard supplied regenerative resistor FA
(with a cooling fan to cool it)

MR-RB5E 00
MR-RBS5E (with a cooling fan to cool it) FA
MR-RB5R 00
MR-RB5R (with a cooling fan to cool it) FA
MR-RB9P 00
MR-RB9P (with a cooling fan to cool it) FA
MR-RB9F 00
MR-RB9F (with a cooling fan to cool it) FA
MR-RB5K-4 00
MR-RB5K-4 (with a cooling fan to cool it) FA
MR-RB6B-4 00
MR-RB6B-4 (with a cooling fan to cool it) FA
MR-RB60-4 00
MR-RB60-4 (with a cooling fan to cool it) FA
MR-RB6K-4 00
MR-RB6K-4 (with a cooling fan to cool it) FA
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11. OPTIONS AND AUXILIARY EQUIPMENT

(4) Connection of the regenerative option

POINT

* When the MR-RB50 * MR-RB51 * MR-RB3M-4 * MR-RB3G-4 * MR-RB5G-4 *
MR-RB34-4 - MR-RB54-4 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 11.11.

The regenerative option will cause a temperature rise of 100°C relative to the ambient temperature. Fully
examine heat dissipation, installation position, used cables, etc. before installing the option. For wiring, use

flame-resistant wires and keep them clear of the regenerative option body. Always use twisted cables of
max. 5m length for connection with the servo amplifier.

(a) MR-J3-35003S or less * MR-J3-2000054 or less
Always remove the wiring from across P-D and fit the regenerative option across P-C.

The G3 and G4 terminals act as a thermal sensor. G3-G4 is disconnected when the regenerative
option overheats abnormally.

Always remove the lead from across P-D.

Servo amplifier Regenerative option
P X ‘ -
c } ,
Do X -«
(Note 2)
—

5 |
le morless | g (Note 1)

Cooling fan

Note 1. When using the MR-RB50 - MR-RB3M-4 - MR-RB3G-4 - MR-RB5G-4, forcibly cool it
with a cooling fan (92 X 92, minimum air flow: 1.0m3).
2. Make up a sequence which will switch off the magnetic contactor when abnormal
heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) MR-J3-350054 * MR-J3-5000S(4) - MR-J3-70000S(4)
Always remove the wiring (across P-C) of the servo amplifier built-in regenerative resistor and fit the
regenerative option across P-C.

The G3 and G4 terminals act as a thermal sensor. G3-G4 is opened when the regenerative option
overheats abnormally.

Always remove wiring (across P-C) of servo
amplifier built-in regenerative resistor.

Servo amplifier Regenerative option
_ P
NS lc []
Co— > ¢
G3
+— O
(Note 2)
D
5m or less
;g(Note 1)
Cooling fan

Note 1. When using the MR-RB51 - MR-RB3G-4 - MR-RB5G-4 - MR-RB34-4 - MR-RB54-4,
forcibly cool it with a cooling fan (92 X 92, minimum air flow: 1.0m?3).
2. Make up a sequence which will switch off the magnetic contactor when abnormal
heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA

When using the regenerative option, remove the servo amplifier's built-in regenerative resistor wires

(across P-C), fit them back to back, and secure them to the frame with the accessory screw as shown
below.

Mounting method

Accessory screw
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11. OPTIONS AND AUXILIARY EQUIPMENT

The drawing below shows the MR-J3-3500S4 - MR-J3-5000S(4). Refer to section 9.1 (8) outline
drawings for the position of the fixing screw for MR-J3-7000S(4).

Built-in regenerative resistor
lead terminal fixing screw
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11. OPTIONS AND AUXILIARY EQUIPMENT

(¢) MR-J3-11KOS(4)(-LR) * MR-J3-15KOS(4)(-LR) * MR-J3-22K[OS(4) (when using the supplied
regenerative resistor)

* The regenerative resistor supplied with 11 kW to 22 kW servo amplifiers does not
have a protect cover. Touching the resistor (including wiring/screw hole area) may
cause a burn injury and electric shock. Even if the power was shut-off, be careful
until the bus voltage discharged and the temperature decreased because of the
following reasons.

= It may cause a burn injury due to very high temperature without cooling.
= It may cause an electric shock due to charged capacitor of the servo amplifier.

/I\ CAUTION

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 70mm. Cooling the resistors with two cooling fans (92 x 92, minimum
air flow : 1.0m?) improves the regeneration capability. In this case, set "C0CIFA" in parameter No.PA02.

L 5m or less

Do not remove

Servo amplifier
the short bar.

(Note) Series connection

Aaa
o

Cooling fan

Note. The number of resistors connected in series depends on the resistor type. The thermal
sensor is not mounted on the attached regenerative resistor. An abnormal heating of
resistor may be generated at a regenerative circuit failure. Install a thermal sensor near
the resistor and establish a protective circuit to shut off the main circuit power supply
when abnormal heating occurs. The detection level of the thermal sensor varies
according to the settings of the resistor. Set the thermal sensor in the most appropriate
position on your design basis or use the thermal sensor built-in regenerative option.
(MR-RBSE, 5R, 9P, 9F, 5K-4, 6B-4, 60-4, 6K-4)

. Regenerative Regenerative power [W] Resistance Number of
Servo amplifier . - .
resistor Normal Cooling [Q resistors

MR-J3-11KOS GRZG400-1.5Q 500 800 6 4
MR-J3-11KOS-LR GRZG400-0.82 500 800 3.2 4
MR-J3-15KS GRZG400-0.9Q 850 1300 4.5 5
MR-J3-15KS-LR

GRZG400-0.6Q 850 1300 3 5
MR-J3-22K[1S
MR-J3-11KS4 GRZG400-5.0Q 500 800 20 4
MR-J3-11KOS4-LR GRZG400-2.59 500 800 10 4
MR-J3-15K[1S4 GRZG400-2.5Q 850 1300 12.5 5
MR-J3-15K[1S4-LR

GRZG400-2.0Q 850 1300 10 5
MR-J3-22K[1S4
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(d) MR-J3-11KOS(4)-PX/LW * MR-J3-15KEIS(4)-PX/LW + MR-J3-22K1S(4)-PX (when using the

regenerative option)

The MR-J3-11KOS(4)-PX/LW * MR-J3-15KOS(4)-PX/LW = MR-J3-22KOS(4)-PX servo amplifiers are
not supplied with regenerative resistors. When using any of these servo amplifiers, always use the MR-
RB5E, 5R, 9P, 9F, 5K-4, 6B-4, 60-4 and 6K-4 regenerative option.

The MR-RBSE, 5R, 9P, 9F, 5K-4, 6B-4, 60-4 and 6K-4 are regenerative options that have encased the
GRZG400-1.5Q, GRZG400-0.9Q, GRZG400-0.8Q, GRZG400-0.6R, GRZG400-5.0Q, GRZG400-
2.5Q, GRZG400-2.0Q respectively. When using any of these regenerative options, make the same
parameter setting as when using the GRZG400-1.5Q, GRZG400-0.99, GRZG400-0.82, GRZG400-
0.6, GRZG400-5.0Q, GRZG400-2.5%Q, GRZG400-2.022 (supplied regenerative resistors or
regenerative option is used with 11k to 22kW servo amplifier).

Cooling the regenerative option with cooling fans improves regenerative capability.

The G3 and G4 terminals are for the thermal protector. G3-G4 is opened when the regenerative option
overheats abnormally.

5m or less
Servo amplifier [* >
Do not Regenerative option
P4 remove the
short bar. I
P = P E—I
Cc > C
« = G3
(Note)
«— G4

Configure up a circuit which shuts off main circuit
power when thermal protector operates.

Note. Specifications of contact across G3-G4
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA

. . Regenerative power [W]
. Regenerative Resistance - -
Servo amplifier - Without With
option model [Q] . )
cooling fans | cooling fans
MR-J3-11KOS-PX MR-RB5E 6 500 800
MR-J3-11KOS-LW MR-RB5R 3.2 500 800
MR-J3-15KOS-PX MR-RB9P 4.5 850 1300
MR-J3-15KOS-LW
MR-RB9F 3 850 1300
MR-J3-22KOS-PX
MR-J3-11KS4-PX MR-RB6B-4 20 500 800
MR-J3-11KOS4-LW MR-RB5K-4 10 500 800
MR-J3-15K0S4-PX MR-RB60-4 12.5 850 1300
MR-J3-15KOS4-LW
MR-RB6K-4 10 850 1300
MR-J3-22K[0S4-PX
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When using cooling fans, install them using the mounting holes provided in the bottom of the
regenerative option. In this case, set "OCOFA" in parameter No.PAQ2.

Top MR-RBSE -5R- 9P - 9F - 5K-4 - 6B-4 - 60-4 - 6K-4

2 cooling fans
(92x 92, minimum air flow: 1.0m3)

Mounting screw ﬂ

4-M3
(5) Outline drawing
(a) MR-RB12

[Unit: mm] - TE1
Terminal block

Jguuduvuuuuy
40  ®6 mounting hole Fo =

DN P
x
5
15 a
il o . T 2 2
_/ < ‘ ‘ Applicable wire size: 0.2mm* to 2.5mm” (AWG24 to AWG12)
S E— ® ® Tightening torque: 0.5to0 0.6 [N - m]

2
]

(4to5[lb - in])

- Mounting screw
Screw size: M5

Tightening torque: 3.24 [N - m]

TE (28.7 [Ib * in])

=N

Mass: 1.1 [kg] (2.4 [Ib])

156

168

144
o

e e e S

Fal
oL

o 24_[
Approx. 20 149 I+

169
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(b) MR-RB30 * MR-RB31 * MR-RB32 * MR-RB34-4 - MR-RB3M-4 - MR-RB3G-4

[Unit: mm] - TE1
Terminal block
Cooling fan mounting

o screw (2-M4 screw) E
%
1 ::i;),,, [em— N e—
olalo [ m—n ¢ e e 5 e f e}
L§ e BIF o =BE=—=m== Terminal screw: M4
3 =2BE==== Tightening torque: 1.2 [N * m] (10.62 [Ib - in])
8 SH (S S Y S G Y G— S—1 1
0 101.5 82.5 * Mounting screw
® A 318 Screw size: M6
B Tightening torque: 5.4 [N - m] (47.79 [Ib - in])
Air intake Variable
g Regenerative ) . Mass
= s . dimensions
™ i i option [kg] (Ib)
o MR-RB30
~ HOUUGUUUUUUUDDOUOOOGU VR.RB31 17 335
ogooobopoooooo0000000
MR-RB32
2.9(6.4)
MR-RB34-4
MR-RB3M-4 23 341
MR-RB3G-4
(c) MR-RB50 - MR-RB51 * MR-RB54-4 + MR-RB5G-4
[Unit: mm] * Terminal block
Cooling fan mounting E
screw (2-M3 screw)
On opposite side
49 _ 825 @
i Terminal screw: M4
OO O o o o g ‘\\Uﬁ o . ) .
O DO OO o g o Tightening torque: 1.2 [N + m] (10.62 [Ib - in])
oo o oo o I D O
OO oo o g (e
oo o oo o g o} o .
ocd o oo = 4 %' = * Mounting screw
el T e e - o Screw size: M6
O O O OIe;, o G (e
7 > O 7x14 o Tightening torque: 5.4 [N * m] (47.79 [Ib = in])
o C)C)C)iC)C)C slot Bép ©
w O oo o0 Od o & o Air
S odbooolo o 9 o intak . Variable
od oo oo od o Intake Regenerative . ) Mass
oOdoooood o ) dimensions
o e O O g o option A B [kg] (Ib)
et Do oo o o Ood o MR-RB51
= coococooood o 5.6 (12.3)
OO oo oo odgdg p O
rz IO O OO0 O O O d iy o MR-RB5G-4
23] w0 L7
200 A 12 108 Approx. 30
B 120 8
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(d) MR-RB5E * MR-RB5R * MR-RB9P » MR-RBYF * MR-RB5K-4 * MR-RB6B-4 * MR-RB60-4 *

MR-RB6K-4
[Unit: mm]
2-910
mounting hole °
Co— e J\
T ] 000000000
1 0000000000000
‘ 1 0000000000000000
‘ ! 00000000000000D0
‘ ol ol (000000000000000D
o ‘ 23 | (000oooonoonooong
1 0000000000000000
| OOOD0gun0ongu
w 1 0000000000000000
- 1 J00o0o00000000MD
| Ooooggncononu
P 9
|10 o 2.3
15 230 115 197 15
260 215
15 230 15
=5 = Cooling fan mounting screw
%CB,%‘%:,E } 4-M3 screw
L ih e
gL ®
Tle2s)le25, &
<&

(e) GRZG400-1.5Q - GRZG400-0.9Q - GRZG400-0.8Q * GRZG400-0.6% * GRZG400-5.0% * GRZG400-

2.5Q * GRZG400-2.0Q (standard accessories)

[Unit: mm]

X

Approx. ¢ C %
1Q Approx. A Approx. 2.4 g
_ﬂ_h_ Q
L - <y
| Y]
Y [IREEEEER 4
T b & g
Approx. 330 c 95—
385 40
411
Approx. ¢ 47

= Terminal block

GalGa[ P
Terminal screw: M5
Tightening torque: 2.0 [N - m] (17.70 [Ib - in])

* Mounting screw
Screw size: M8
Tightening torque: 13.2 [N - m] (116.83 [Ib - in])

Regenerative Mass
option [kg] [Ib]
MR-RB5E 10 22.0
MR-RB5R
MR-RB9P 11 243
MR-RB9F
MR-RB5K-4
10 22.0
MR-RB6B-4
MR-RB60-4
1" 243
MR-RB6K-4

Variable Tightening Mass
Regenerative dimensions Mounting torque Ika]
brake A c K screw size [N-m] (Ib])
([lb - in])
GRZG400-1.5Q
GRZG400-0.9Q 10 | 55| 39
GRZG400-0.8Q 13.2 0.8
GRZG400-0.6 Q2 16 | 8.2 | 46 M8 (116.83) (1.76)
GRZG400-5.0Q
GRZG400-2.5Q 10 | 55| 39
GRZG400-2.0Q
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() MR-RB1H-4

[Unit: mm]
UuUuUuUuUuouuyu
40 [ N - ﬂ
> Eﬁj O L] ] L ==
36 Applicable wire size: 0.2mm? to 4.0mm?
AWG24 to AWG10)
15 ¢ 6 mounting hole , , (
© *" — Tightening torque: 0.5 t0 0.6 [N - m]
(4.43105.31 [Ib - in])
< Jp ® )l
WR-RBO-4 L ‘J } :
I  Mounting screw
|
! Screw size: M5
| Tightening torque: 3.24 [N - m]
i (28.32[b - in])
|
ol 3 |
e 3 ! Mass: 1.1[kg] (2.4 [Ib])
2] I
2 2] }
TE1 @{ !
4 |
2 |
h |
l
j
@, 0
©
% 6 2
9
§ Approx. 24 149
173
(9) MR-RB032
[Unit: mm] * TE1
6 mounting hole UUUUUU Terminal block
30 ©
5
2 7]
g =
X
s e - Applicable wire size: 0.2mm” to 2.5mm’
& L . | (AWG24 to AWG12)
| |
| ! Tightening torque: 0.5 to0 0.6 [N - m]
|
! 3 > 3 (4to51b - in))
s | |
©| o 3 T,:« ! ! * Mounting screw
! i i Screw size: M5
| ! ! Tightening torque: 3.24 [N - m]
|
TE1 A N | (28.7Ib - in])
L l
- - ! .
7 . L ] Mass: 0.5 [kg] (1.1 [Ib])
J_u © ﬁ,L
Approx. 20 99
119
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11.3 FR-BU2-(H) Brake unit

POINT

= Use a 200V class brake unit and a resistor unit with a 200V class servo amplifier,
and a 400V class brake unit and a resistor unit with a 400V class servo amplifier.
Combination of different voltage class units and servo amplifier cannot be used.

- Install a brake unit and a resistor unit on a flat surface vertically. When the unit is
installed horizontally or diagonally, the heat dissipation effect diminishes.

- 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 (14°F) and
50°C (122°F). Note that the condition is different from the ambient temperature
condition of the servo amplifier (between 0°C (32°F) and 55°C (131°F)).

* Configure the circuit to shut down the power-supply with the alarm output of the
brake unit and resistor unit under abnormal condition.

* Use the brake unit with a combination indicated in section 11.3.1.

* For executing a continuous regenerative operation, use FR-RC-(H) power
regenerative converter or FR-CV-(H) power regeneration common converter.

* Brake unit and regenerative options (Regenerative resistor) cannot be used
simultaneously.

Connect the brake unit to the bus of the servo amplifier. As compared to the MR-RB regenerative option, the
brake unit can return larger power. Use the brake unit when the regenerative option cannot provide sufficient
regenerative capability.

When using the brake unit, set the parameter No.PA02 of the servo amplifier to "[1C101".

When using the brake unit, always refer to the FR-BU2-(H) Brake Unit Instruction Manual.
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11.3.1 Selection

Use a combination of servo amplifier, brake unit and resistor unit listed below.

Number of Permissible Resultant (Note 2)
Brake unit Resistor unit connected continuous resistance -
) Servo amplifier
units power [kW] [Q]
200V [ FR-BU2-15K FR-BR-15K 1 0.99 8 MR-J3-5001S
class (Note 1)
2 (parallel) 1.98 4 MR-J3-500030S
MR-J3-70000S
MR-J3-11KOS
MR-J3-15KOS
FR-BU2-30K FR-BR-30K 1 1.99 4 MR-J3-5001S
MR-J3-70000S
MR-J3-11KOS
MR-J3-15KOS
FR-BU2-55K FR-BR-55K 1 3.91 2 MR-J3-11KOS
MR-J3-15KOS
MR-J3-22KOS
MT-BR5-55K 1 55 2 MR-J3-22KOIS
400V FR-BU2-H30K FR-BR-H30K 1 1.99 16 MR-J3-5001S4
MR-J3-700C1S4
class
MR-J3-11KS4
FR-BU2-H55K FR-BR-H55K 1 3.91 8 MR-J3-11KOS4
MR-J3-15KOS4
MR-J3-22KOS4
FR-BU2-H75K MT-BR5-H75K 1 7.5 6.5 MR-J3-22K[IS4

Note 1. Only for using with HC-LP302, HC-RP353, HA-LP502 or HC-UP352.
2. When the brake unit is selected by using Capacity Selection Software, a combination of a unit and a servo amplifier other
than the combinations shown in the above table may be selected.
For details, refer to combinations displayed by using Capacity Selection Software.

11.3.2 Brake unit parameter setting

Normally, when the FR-BU2-(H) is used for the MR-J3-[1S servo amplifier, changing parameters is not
necessary. 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

* The signal EM2 of the servo amplifier is the same as EM1 of the servo amplifier in
torque control mode.

* Connecting PR terminal of the brake unit to P terminal of the servo ampilifier
results in brake unit malfunction. Always connect the PR terminal of the brake unit

to the PR terminal of the resistor unit.

(1) Combination with FR-BR-(H) resistor unit
(a) When connecting a brake unit to a servo amplifier

(Note 8) Servo motor

thermal relay OFF

RA2 ON
T~ — o vle
ALM &O W =
RA1 EMG stop switch 5K
Note 5
(Note “) T Servo amplifier
MCCB ‘ 1 (No|\t/|ec11) CN3 (Note 12)
(Note 1) —X L1 20 | eV Main circuit power supply
Power —x ! Lo —\'_‘_\/—l
SUPPlY X Ls 3 [pocom ] I SIVDC
L 10 |DICOM FR-BR-(H)
L21
15 | ALM . P (Note 6) . TH1
B> PR
P1
pzij (Note 3) FR-BU2-(H)
PR MSG
P i l:)/-'-(Note 4) SR
(Note 9) N/—
N(—)I .
C ox BUE
|—|:l7__, (Note 10)| I'op (Note 7)
D (Note 2) o

i
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AND AUXILIARY EQUIPMENT

Note 1.

11

12.

For power supply specifications, refer to section 1.3.

. For the servo amplifier of 5k and 7kW, always disconnect the lead of built-in regenerative resistor, which is connected

to the P and C terminals. For the servo amplifier of 11k to 22kW, do not connect a supplied regenerative resistor to the
P and C terminals.

. Always connect P, and P, terminals (P1 and P for the servo amplifier of 11k to 22kW) (Factory-wired). When using the

power factor improving DC reactor, refer to section 11.13. Use only one of power factor improving DC reactor or power
factor improving AC reactor.

. Connect the P/+ and N/— terminals of the brake unit to a correct destination. Wrong connection results in servo

amplifier and brake unit malfunction.
For 400VAC class, a step-down transformer is required.

. Contact rating: 1b contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-TH2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is
conducting.

. For the servo amplifier of 11kW or more, connect the thermal sensor of the servo motor.
. Do not connect more than one cable to each P(+) to N(—) terminals of the servo amplifier.
10.

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.
Turn off EM2 when the main power circuit power supply is off.

(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 master and slave terminals (MSG and SD) of the two brake
units.

Do not connect the servo amplifier and brake units as below. Connect the cables
with a terminal block to distribute as indicated in this section.

Servo amplifier Brake unit Servo amplifier Brake unit

Connecting two cables to Passing wiring

P and N terminals
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11. OPTIONS AND AUXILIARY EQUIPMENT

(Note 7) Servo motor

thermal relay
RA2 OFF ON
j\,\@ T vel—e
ALM EMG stg7 switch L MC
RA1 P
Servo amplifier
(Nol\t/IeCm) CN3 (Note 13)
Main circuit power supply
(Note 1) —% L 20 |EM2 —T— —
Power —x . L2 I
supply e !
Ls 3 |pocom 1T 24VDC
::11 10 |DICOM FR-BR
21
B> PR
P1
PZI:| (Note 3) 9 FR-BU2-(H)
PR MSGo-T—
(Note 11)
= — by (Note 10) SD&AAA
X (Note 4) A
(Note 8) N/—
) Y
N > BUE
c ix] Lol sp (Note 9) (Note &)
|—| F—— Terminal S
@ block —
—ET - (Note 2) FR-BR
N— (Note 5),_ TH1
PR
FR-BU2-(H)
PR (Not 10)MSG N
ote
N —
Pl+ Note )~ SR
N/—
BUE
SD (Note 9) (Note 6)
@
Note 1. For power supply specifications, refer to section 1.3.

2. For the servo amplifier of 5k and 7kW, always disconnect the lead of built-in regenerative resistor, which is connected to the
P and C terminals. For the servo amplifier of 11k and 15kW, do not connect a supplied regenerative resistor to the P and C
terminals.

3. Always connect P, and P, terminals (P4 and P for the servo amplifier of 11k and 15kW) (Factory-wired). When using the
power factor improving DC reactor, refer to section 11.13. Use only one of power factor improving DC reactor or power
factor improving AC reactor.

4. Connect the P/+ and N/— terminals of the brake unit to a correct destination. Wrong connection results in servo amplifier
and brake unit malfunction.

5. Contact rating: 1b contact, 110VAC_5A/220VAC_3A
Normal condition: TH1-THZ2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

6. Contact rating: 230VAC_0.3A/30VDC_0.3A
Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

7. For the servo amplifier of 11kW or more, connect the thermal sensor of the servo motor.

8. Do not connect more than one cable to each P and N terminals of the servo amplifier.

9. Always connect BUE and SD terminals (Factory-wired).

10. Connect the MSG and SD terminals of the brake unit to a correct destination. Wrong connection results in servo amplifier
and brake unit malfunction.

11. For the cable to connect the terminal block and the P and N terminals of the servo amplifier, use the cable indicated in (4)
(b) of this section.

12. 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.

13. Turn off EM2 when the main power circuit power supply is off.
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(2) Combination with MT-BR5-(H) resistor unit

(Note 7) Servo motor

thermal relay
RA2 b O ON I RA3
— N - B I e
ALM i
RA1 EMG stop switch MC
—
(Note 4) i
L Servo amplifier
| |
.| _ 1. (Note 11) CN3 (Note 12)
MccCB MC Main circuit
power supply
(Note 1) —X— L1 20 | EM2 [—IT—_—
Power = —X | L2
supply | Ls 3 |pocom Favee
L 10 |picom MT-BR5-(H) ’
L21
15 | ALM B b (Note 5) TH .
[—eo— PR |_ T
FR-BU2-(H
C 0 (Note 10) H)
P1 (Note 2) PR MSG
P(+) = P/+ SD
Note 3
(Note 8) N/—( ote 3) g
N(-) c
BUE
sD (Note 9)(Note 6)
99 ©
Note 1. For power supply specifications, refer to section 1.3.

1"

12.

. Always connect P4 - P(+) terminals (Factory-wired). When using the power factor improving DC reactor, refer to section 11.13. Use

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

. Connect the P/+ and N/— terminals of the brake unit to a correct destination. Wrong connection results in servo amplifier and

brake unit malfunction.

. For the servo amplifier of 400V class, a step-down transformer is required.
. Contact rating: 1a contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-TH2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

. For the servo amplifier of 11kW or more, connect the thermal sensor of the servo motor.
. Do not connect more than one cable to each P and N terminals of the servo amplifier.

. Always connect BUE and SD terminals (Factory-wired).

10.

For the servo amplifier of 22kW, do not connect a supplied regenerative resistor to the P and C terminals.

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

deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn off the
magnetic contactor.
Turn off EM2 when the main power circuit power supply is off.
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(3) Precautions for wiring
The cables between the servo amplifier and the brake unit, and between the resistor unit and the brake unit
should be as short as possible. Always twist the cable longer than 5m (twist five times or more per one
meter). Even when the cable is twisted, the cable should be less than 10m. Using cables longer than 5m
without twisting or twisted cables longer than 10m, 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 | P P Twist |P
N(—) N PR PR N(—) N PR PR
5m or less 5m or less 10m or less 10m or less

(4) Cables
(a) Cables for the brake unit
For the brake unit, HIV wire (600V Grade heat-resistant polyvinyl chloride insulated wire) is
recommended.

1) Main circuit terminal

Main Crimping Wire size
circuit terminal ' . N/—, P/+,PR, @
) ) Tightening
Brake unit terminal
P | pr==— | ppe— N/—, P/+, torque HIV wire
screw AWG
)29 |3) e | RO (o)
size
200V | FR-BU2-15K M4 5.5-4 1.5 3.5 12
N/— g PI+ _H class | FR-BU2-30K M5 555 25 55 10
FR-BU2-55K M6 14-6 44 14 6
Terminal block 400V | FR-BU2-H30K M4 5.5-4 1.5 3.5 12
class | FR-BU2-H55K M5 5.5-5 25 5.5 10
FR-BU2-H75K M6 14-6 4.4 14 6
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2) Control circuit terminal

POINT

* Undertightening can cause a cable disconnection or malfunction. Overtightening
can cause a short circuit or malfunction due to damage to the screw or the brake
unit.

|RES‘ SD ‘MSG‘MSG|SD|SD| Sheath core

Jumper

6

mm
Terminal block
Wire the stripped cable after twisting to prevent the cable
from becoming loose. In addition, do not solder it.
Screw size: M3
Tightening torque: 0.5t0 0.6N = m
Wire size: 0.3 to 0.75 mm?
Screw driver: Small flat-blade screwdriver
(Tip thickness: 0.4mm/Tip width 2.5mm)

(b) Cables for connecting the servo amplifier and a distribution terminal block when connecting two sets of
the brake unit

Wire size
HIV wire [mm?] AWG
FR-BU2-15K 8 8

Brake unit
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(5) Crimping terminals for P and N terminals of servo amplifier
(a) Recommended crimping terminals

POINT

= Always use recommended crimping terminals or equivalent since some crimping
terminals cannot be installed depending on the size.

Number of (Note 1)
Servo amplifier Brake unit connected Crimping terminal (Manufacturer) Applicable
units tool
200V | MR-J3-50008 FR-BU2-15K 1 FVD5.5-S4 (JST) c
class 2 8-4NS (JST) (Note 2) d
FR-BU2-30K 1 FVD5.5-S4 (JST) c
MR-J3-7000S FR-BU2-15K 2 8-4NS (JST) (Note 2) d
FR-BU2-30K 1 FVD5.5-S4 (JST) c
MR-J3-11KOS FR-BU2-15K 2 FVDB8-6 (JST) a
FR-BU2-30K 1 FVD5.5-6 (JST) c
FR-BU2-55K 1 FVD14-6 (JST) b
MR-J3-15KS FR-BU2-15K 2 FVDB8-6 (JST) a
FR-BU2-30K 1 FVD5.5-6 (JST) c
FR-BU2-55K 1 FVD14-6 (JST) b
MR-J3-22K1S FR-BU2-55K 1 FVD14-8 (JST) b
400V | MR-J3-5000S4 FR-BU2-H30K 1 FVD5.5-S4 (JST) c
class | MR-J3-700C1S4 FR-BU2-H30K 1 FVD5.5-S4 (JST) c
MR-J3-11K[1S4 FR-BU2-H30K 1 FVD5.5-6 (JST) c
FR-BU2-H55K 1 FVD5.5-6 (JST) c
MR-J3-15K[1S4 FR-BU2-H55K 1 FVD5.5-6 (JST) c
MR-J3-22K[1S4 FR-BU2-H55K 1 FVD5.5-8 (JST) c
FR-BU2-H75K 1 FVD14-8 (JST) b
Note 1. Symbols in the applicable tool field indicate applicable tools in (5)(b) of this section.
2. Coat the crimping part with an insulation tube.
(b) Applicable tool
Servo amplifier-side crimping terminals
Symbol Crimpin Applicable tool
’ term?nalg Body ppHead Dice Manufacturer
a FVD8-6 YF-1-E-4 YNE-38 DH-111 - DH121
b FvD14-6 YF-1 - E-4 YNE-38 DH-112 - DH122
FVD14-8
FDV5.5-S4 d
c FDV5.5-6 YNT-1210S
d 8-4NS YHT-8S
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11.3.4 Outline dimension drawings

(1) FR-BU2- (H) brake unit

[Unit: mm]
FR-BU2-15K
@5 hole
(Screw size: M4)
[Te)
(] L
I
Rating
plate | [
1}
En iy | — 1
5[] w ‘ ]
6 56 6 18.5 52 62
68 132.5
FR-BU2-30K
FR-BU2-H30K
2-95 hole
(Screw size: M4)
ﬁ Tdy
L i
usa i ARIe
=8
N Rating
plate
o/000000000@0
B Jf LJHJ]H d ]l:’
5011 5
§ 96 3 185 52 59 H
108 129.5
FR-BU2-55K
FR-BU2-H55K, H75K
2-95 hole
(Screw size: M4) °
< ‘ 2] — 31
§ 8 Rating
plate
B 000000000 1
h . Lmu =
s 2
6] 158 6 18.5 52 72
170 142.5
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) FR-BR- (H) resistor unit

[Unit: mm]

X
(SN
2-¢C S <% T
¥ 5 (Note) — 1
o i Clw
Control circuit pu (Note) H| H
terminal T T T
Main circuit
terminal E——
i i ) |
C C ]
Approx. 35 W11 Approx. 35 ‘%‘;E'
T T <
For FR-BR-55K/FR-BR-H55K, a hanging bolt
TEESTa=l is placed on two locations (Indicated below).
o X
+ . o
a Hanging bolt 204 -%3
| |
- wss

B
T\(

:

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

Approximate
Resistor unit W | W1 H H1 [ H2 [ H3 D D1 C mass
kgl
200V 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
400V | FR-BR-H30K 340 [ 270 | 600 | 560 | 20 | 582 | 220 | 4 10 30
class | FR-BR-H55K 480 | 410 | 700 | 620 | 40 [ 670 [ 450 | 3.2 | 12 70
(3) MT-BR5- (H) resistor unit
[Unit: mm
. ) Approximate
m m 3 _E } E}d Resistor unit Resistance mass
Erh I A — — value [kg]
- NP Rt q i 200V
- o MT-BR5-55K 2.0Q 50
class
© 400V
© MT-BR5-H75K 6.5Q 70
O Re) class
| i
S @)
[ee]
©
4 %] ©
a B
©
©
mT ©
<o)
i A 37 60 1021 Y
| 480 N
510
75‘ 300 ‘75
4 $15 mounting hole 7.5, 450 75
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11.4 Power regenerative converter

POINT

* When using FR-RC-(H), set parameter No.PA04 to "3000", and make the forced
stop 1 (EM1) usable.

* When using the FR-RC-(H) power regenerative converter, refer to "Power
Regeneration Converter FR-RC Instruction Manual (IB(NA)66330)".

When using the power regenerative converter, set "0C01" in parameter No.PA02.

(1) Selection
The converters can continuously return 75% of the nominal regenerative power. They are applied to the
servo amplifiers of the 5k to 22kW.

. Nominal —
Power regenerative ) ) 3 4 P
regenerative power Servo amplifier @9, 500 2
converter W] o E
MR-J3-50000S g 300 f
_J3- = E
FR-RC-15K 15 .2 200 2N
MR-J3-70000S 5 7/‘%}
MR-J3-11KCIS = 2
FR-RC-30K 30 g 100 2N
MR-J3-15KOS S 2N
FR-RC-55K 55 MR-J3-22K1S g 50
MR-J3-5000S84 2 30
FR-RC-H15K 15 b=
MR-J3-70001S4 s 20 .
MR-J3-11KOS4 © 0 50 75 100 150
FR-RC-H30K 30 MR-J3-15KC1S4 Nominal regenerative power (%)
FR-RC-H55K 55 MR-J3-22K[1S4
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Connection example

POINT

deceleration function is not available.

= In this configuration, only the STO function is supported. The forced stop

Servo amplifier

L1
L21
Power factor improving reactor
MccB MC (Note 8)
—X * Ls
(Note 6) /‘/—‘ ‘ L
Power — ¢ | | e L2
supply ‘ ‘ L[
/‘/ /‘/ Ls
CN3 CN3| 24vDC
A e O I
DOCOM DICOM
o lral Malfunction
ALM I ] T (Note 3)
o
| Loa
X X (Note 2)
P1 N C P
(Note 4) 5m or less
t--h RDY N= P/+ A
(Note 5), ! Ready S
1T RDY B B
output
C
Alarm
output
(Note 1)
= SX \ Phase detection
---0S | terminals
—0TX
L_OT )
Power regenerative
converter FR-RC-(H)
rFR-RﬁC-(H)j Operation ready
B c | /M OFF
Il \1\ Il \'\:\ \'\;\ P
‘ EMastop switch1
- - (Note 7)

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-(H) will not operate.

terminal and C terminal.

. When using servo amplifiers of 5kW and 7kW, always remove the lead of built-in regenerative resistor connected to P

When setting not to output malfunction (ALM) with parameter change, configure power supply circuit for turning magnetic
contactor off after detecting an occurrence of alarm on the controller side.
Between P, and P, (P4 and P for 11kW to 22kW) is connected by default.
Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class in 400V class servo amplifiers.
Refer to section 1.3 for the power supply specification.
Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop

deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to
turn off the magnetic contactor.
8. For selection of power factor improving AC reactors, refer to "Power Regeneration Converter FR-RC Instruction Manual
(IB(NA)66330)".
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(3) Outside dimensions of the power regeneration converters

[Unit: mm]
Mounting foot (removable)
2:¢D hole w Mounting foot \
S b ' movable T~ |
Rating plate 3 E
\\E B Display
Front cover | ! T pgnel
\:\A E % | window
3 E Cooling fan
! ! ¥
| | tex2!
A i 1
Dot |, [ poex
al AA Lu
A ‘AT'
Heat generation area outside mounting dimension
Power
. Approx. mass
regenerative A AA B BA C D E EE K F
[kg(Ib)]
converter
19
FR-RC-15K 270 200 450 432 195 10 10 8 3.2 87
(41.888)
FR-RC-H15K 31
FR-RC-30K 340 270 600 582 195 10 10 8 3.2 90
(68.343)
FR-RC-H30K
FR-RC-55K 55
480 410 700 670 250 12 15 15 3.2 135
FR-RC-H55K (121.3)

(4) Mounting hole machining dimensions
When the power regenerative converter is fitted to a totally enclosed type box, 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.

(AA)

(2-¢D hole)

(BA)

e
A

$/

(Mounting hole)

©

[Unit: mm]
Power
regenerative a b D AA BA
converter
FR-RC-15K 260 412 10 200 432
FR-RC-H15K
FR-RC-30K 330 562 10 270 582
FR-RC-H30K
FR-RC-55K
470 642 12 410 670
FR-RC-H55K
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11.5 Power regeneration common converter

POINT

* Use the FR-CV for the servo amplifier of 200V class and the FR-CV-H for that of
400V class.

* For details of the power regeneration common converter FR-CV-(H), refer to the
FR-CV-(H) Installation Guide (IB(NA)0600075).

* Do not supply power to the main circuit power supply terminals (L1, Lo, L3) of the
servo amplifier. Doing so will fail the servo amplifier and FR-CV-(H).

* Connect the DC power supply between the FR-CV-(H) and servo amplifier with
correct polarity. Connection with incorrect polarity will fail the FR-CV-(H) and servo
amplifier.

= Two or more FR-CV-(H)'s cannot be installed to improve regeneration capability.
Two or more FR-CV-(H)'s cannot be connected to the same DC power supply line.

* When using FR-CV-(H), set parameter No.PA04 to "30C1[1", and make the forced
stop 1 (EM1) usable.

When using the power regeneration common converter, set parameter No.PA02 to "[0C101".

(1) Model
FR—cv-—-0O0O

T— Capacity

Symbol Capacity [kW]

7.5K 7.5
11K 11
15K 15
22K 22
30K 30
37K 37
55K 55

——— | Symbol Voltage class
None 200V class
H 400V class

(2) Selection
The power regenerative common converter FR-CV can be used for the servo amplifier of 200V class with
750 to 22kW and that of 400V class with 11k to 22kW. The following shows the restrictions on using the
FR-CV-(H).

(a) Up to six servo amplifiers can be connected to one FR-CV-(H).

(b) FR-CV-(H) capacity [W] = Total of rated capacities [W] x 2 of servo amplifiers connected to FR-CV-
(H).

(c) The total of used servo motor rated currents should be equal to or less than the applicable current [A] of
the FR-CV-(H).

(d) Among the servo amplifiers connected to the FR-CV-(H), the servo amplifier of the maximum capacity
should be equal to or less than the maximum connectable capacity [W].
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The following table lists the restrictions.

When using the FR-CV-(H), always install the dedicated stand-alone reactor (FR-CVL-(H)).

FR-CV

ftem 7.5K 11K 15K 22K 30K 37K 55K
Maximum number of connected servo amplifiers 6
Total of connectable servo amplifier capacities [kW] 3.75 55 7.5 11 15 18.5 275
Total of connectable servo motor rated currents [A] 33 46 61 90 115 145 215
Maximum servo amplifier capacity [kW] 3.5 5 7 1 15 15 22

ltem FR-CV-H

22K 30K 37K 55K

Maximum number of connected servo amplifiers
Total of connectable servo amplifier capacities [kW] 11 15 18.5 27.5
Total of connectable servo motor rated currents [A] 90 115 145 215
Maximum servo amplifier capacity [kW] 11 15 15 22

Power regeneration common converter

Dedicated stand-alone reactor

FR-CV-7.5K(-AT) FR-CVL-7.5K
FR-CV-11 K(-AT) FR-CVL-11 K
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
FR-CV-H22K(-AT) FR-CVL-H22K
FR-CV-H30K(-AT) FR-CVL-H30K
FR-CV-H37K FR-CVL-H37K
FR-CV-H55K FR-CVL-H55K
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(3) Connection diagram

POINT

= In this configuration, only the STO function is supported. The forced stop
deceleration function is not available.

(a) 200V class

‘ FR-CVL FR-CV Servo amplifier Servo motor
MCCB L1 U U
o LR SR2IL1
3-phase | 21l L21 Vv \%
%gg\}g\c | T ’ (Note 7) P4 w w Thermal
— ! P OT2/Ls relay OHS2
P/L+ P & —
(Note 1) (Note 2)
_I : ote
N/L: CN2 oHS1
@ (Note 8)
ole
o - EM1N t 1RAI\} te 5
ote ote
SiL21 bos — 31( ) ( )
LU o
DICOM
RES
Servo system
controller
S
(Note 1) =
f_)ﬁ
RA1 RA2 EM1 OFF ON
— . _ [} il
MC (Note 1)
MC
L 7
[ SK]
24VDC
] I 2 RA:
| ! [
Note 1. Configure a sequence that will shut off main circuit power at an forced stop 1 (EM1) or at FR-CV or servo amplifier alarm occurrence.
2. For the servo motor with thermal relay, configure a sequence that will shut off main circuit power when the thermal relay operates.
3. For the servo amplifier, configure a sequence that will switch the servo-on after the FR-CV is ready.
4. 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 the servo system controller does not have an emergency stop input, use the forced stop input of the servo amplifier to
make a stop as shown in the diagram.

. When using the servo amplifier of 7kW or less, make sure to disconnect the wiring of built-in regenerative resistor (3.5kW or less: P

and D, 5k/7kW: P and C).

. When using the servo amplifier of 11k to 22kW, make sure to connect P4 and P. (Factory-wired.)
. Set parameter No.PA04 to "30C0", and make the forced stop 1 (EM1) usable.
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(b) 400V class

‘ FR-CVL-H FR-CV-H Servo amplifier Servo motor
MCCB l RiLi+ RolLs L1 u U
3-phase — oL La1 \ \
380to —xX i 2
480VAC [ (Note 7) P4 w W Ierllgrma
—x< > T2/Ls b - y OHS2
P/L+j: (Note 6);) —
N/L— N CN2 (Note 2)
o OHS1
a
RIL11 Iy Note 81—
(Note 8) S/L21 b4 EM1 (Note 1) (Note 5)
Stepdown X2 T/MC1 -
transformer sSD - DOCOM >
DICOM
RES

(Note 1) =

—
RA1 RA2 EM1 OFF ON

Servo system
controller

(Note 1)

I ¢

Il
]

Note 1. Configure a sequence that will shut off main circuit power at an forced stop 1 (EM1) or at FR-CV-H or servo amplifier alarm

occurrence.

2. For the servo motor with thermal relay, configure a sequence that will shut off main circuit power when the thermal relay operates.

w

. For the servo amplifier, configure a sequence that will switch the servo-on after the FR-CV-H is ready.

4. For the FR-CV-H, 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-H. When the servo system controller does not have an emergency stop input, use the forced stop input of the servo amplifier to
make a stop as shown in the diagram.

. When using the servo amplifier of 7kW or less, make sure to disconnect the wiring of built-in regenerative resistor (2kW or less: P+

and D, 3.5k to 7kW: P+ and C).
When using the servo amplifier of 11k to 22kW, make sure to connect P, and P(+). (Factory-wired.)
Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class servo amplifiers.

. Set parameter No.PA04 to "301", and make the forced stop 1 (EM1) usable.
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(4) Selection example of wires used for wiring

POINT

* Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air

(a) Wire sizes
1) Across P-P(+), N-N(—)
The following table indicates the connection wire sizes of the DC power supply (P, N terminals)
between the FR-CV and servo amplifier.

Total of servo amplifier capacities [kW] Wires [mm?]
1 or less 2
2 3.5
5 5.5
7 8
11 14
15 22
22 50

The following table indicates the connection wire sizes of the DC power supply (P(+), N(—)
terminals) between the FR-CV-H and servo amplifier.

Total of servo amplifier capacities [kW] Wires [mm?]
1 orless 2
2 3.5
5 5.5
7 8
11 8
15 22
22 22

2) Grounding
For grounding, use the wire of the size equal to or greater than that indicated in the following

table, and make it as short as possible.

Power regeneration common converter Grounding wire size [mm?]
FR-CV-7.5K to FR-CV-15K 14
FR-CV-22K - FR-CV-30K 22
FR-CV-37K - FR-CV-55K 38
FR-CV-H22K - FR-CV-H30K 8
FR-CV-H37K - FR-CV-H55K 22
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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 P, N. Also, connect the servo amplifiers in the order of larger to smaller capacities.

1) 200V class

FR-CV-55K

P/L+
N/L-

R2/L+
S2/L2
T2/Ls

R/L11
S/L21
T/MC1

50mm?

Wire as short as possible.

22mm?2 Servo amplifier

(Note)

Junction terminals

Overall wiring length 5m or less

i

b

Servo amplifier

(Note)

Servo amplifier

(Note)

Servo amplifier

P
(Note)
N

»l

(15kW)

First unit:
50mm? assuming that the total of servo amplifier
capacities is 27.5kW since 15kW + 7kW + 3.5kW
+ 2.0kW = 27.5kW.

(7TkW)

Second unit:
22mm? assuming that the total of servo amplifier
capacities is 15kW since 7kW + 3.5kW + 2.0kW =
12.5kW.

(3.5kW)

Third unit:
8mm? assuming that the total of servo amplifier
capacities is 7kW since 3.5kW + 2.0kW = 5.5kW.

(2kwW)

Fourth unit:
2mm? assuming that the total of servo amplifier
capacities is 2kW since 2.0kW = 2.0kW.

Note. When using the servo amplifier of 7kW or less, make sure to disconnect the wiring of built-in regenerative resistor (3.5kW or less:
P-D, 5k/7kW: P-C).

2) 400V class

FR-CV-55K

R2/L1
S2/L2
T2/Ls

R/L11
S/L21
T/MC1

P/L+
N/L-

22mm?

Wire as short as possible.

Servo amplifier (15kW)

=)
N

First unit: . .
22mm2 assuming that the total of servo amplifier
capacities is 27.5kW since 15kW + 7kW + 3.5kW
+ 2.0kW = 27.5kW.

=]
N

P+
N—

P+
N—

Junction terminals

Overall wiring length 5m or less

Yy
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Servo amplifier (7kW)

Second unit: -
14mm2 assuming that the total of servo amplifier

capacities is 15kW since 7kW + 3.5kW + 2.0kW =
12.5kW.

Servo amplifier (3.5kW)

Third unit:
5.5mm?2 assuming that the total of servo amplifier

capacities is 7kW since 3.5kW + 2.0kW = 5.5kW.

Servo amplifier (2kW)

Fourth unit:
2mm?2 assuming that the total of servo amplifier
capacities is 2kW since 2.0kW = 2.0kW.
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(5) Other precautions
(a) Always use the dedicated stand-alone reactor (FR-CVL-(H)) as the power factor improving reactor. Do
not use the power factor improving AC reactor (FR-BAL) or Power factor improving DC reactor (FR-
BEL).

(b) The inputs/outputs (main circuits) of the FR-CV-(H) and servo amplifiers include high-frequency
components and may provide electromagnetic wave interference to communication equipment (such
as AM radios) used near them. In this case, interference can be reduced by installing the radio noise
filter (FR-BIF-(H)) or line noise filter (FR-BSF01, FR-BLF).

(c) The overall wiring length for connection of the DC power supply between the FR-CV-(H) and servo
amplifiers should be 5m or less, and the wiring must be twisted.
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(6) Specifications

Power regeneration common converter
FR-CV-[ 7.5K 11K 15K 22K 30K 37K 55K
Iltem
Total of connectable servo amplifier capacities [kW] 3.75 5.5 7.5 11 15 18.5 27.5
Maximum servo amplifier capacity [kW] 3.5 5 7 11 15 15 22
Total of tabl i ted
otal of connectable servo motor rate 33 46 61 9 115 145 215
currents [Al
Short-time ) .
Output . ) Total capacity of applicable servo motors, 300% torque, 60s (Note 1)
Regenerative rating
braking torque Continuous
gtorg . 100% torque
rating
Rated input AC voltage/frequency 3-phase 200 to 220V 50Hz, 200 to 230V 60Hz
Permissible AC voltage fluctuation 3-phase 170 to 242V 50Hz, 170 to 253V 60Hz
Power supply — -
Permissible frequency fluctuation +5%
Power supply capacity (Note 2) [KVA] 17 20 28 | 41 | s2 | e 100

IP rating (JEM 1030), cooling system

Open type (IP00), forced cooling

Ambient temperature —10°C to 50°C (non-freezing)
Environmental - — -
conditions Ambient humidity 90%RH or less (non-condensing)
Ambience Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt)

Altitude, vibration

1000m or less above sea level, 5.9m/s? 2 or less

Molded-case circuit breaker or earth-leakage current 30AF 50AF 100AF 100AF 225AF 225AF 225AF
breaker 30A 50A 75A 100A 125A 125A 175A
Magnetic contactor S-N20 S-N35 S-N50 S-N65 S-N95 S-N95 S-N125
Power regeneration common converter
FR-CV-H 22K 30K 37K 55K
Item
Total of connectable servo amplifier capacities kW] 1 15 18.5 27.5
Maximum servo amplifier capacity [kwW] 11 15 15 22
Total of connectable servo motor rated
43 57 71 110
currents [A]
Outout Short-time Total capacity of applicable servo motors,
P Regenerative rating 300% torque, 60s (Note 1)
braking torque Continuous
) 100% torque
rating
Rated input AC voltage/frequency 3-phase 380 to 480V, 50Hz/60Hz
Permissible AC voltage fluctuation 3-phase 323 to 528V, 50Hz/60Hz
Power supply — -
Permissible frequency fluctuation +5%
Power supply capacity kA | 41 | s2 | es | 100

IP rating (JEM 1030), cooling system

Open type (IP00), forced cooling

Ambient temperature —10°C to 50°C (non-freezing)
Environmental | Ambient humidity 90%RH or less (non-condensing)
conditions ) Indoors (without corrosive gas, flammable
Ambience

gas, oil mist, dust and dirt)

Altitude, vibration

1000m or less above sea level, 5.9m/s? 2 or

less
Molded-case circuit breaker or earth-leakage current 60AF 100AF 100AF 225AF
breaker 60A 75A 75A 125A
Magnetic contactor S-N25 S-N35 S-N35 S-N65

Note 1. This is the time when the protective function of the FR-CV-(H) is activated. The protective function of the servo amplifier is activated

in the time indicated in section 10.1.

2. When connecting the capacity of connectable servo amplifier, specify the value of servo amplifier.
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11.6 External dynamic brake

/\ CAUTION

* Use an external dynamic brake for a servo amplifier of MR-J3-11KOS(4) to MR-J3-
22K[S(4). 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 system. For alarms for
which the servo motor does not decelerate to stop, refer to section 8.1.

POINT

= The signal EM2 of the servo amplifier is the same as EM1 of the servo amplifier in

torque control mode.

= Configure up a sequence which switches off the magnetic contactor of the brake

unit after (or as soon as) the servo-on command has been turned off at a power
failure or failure.

* 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 for high duty.
* When using the 400V class dynamic brake, the power supply voltage is restricted

to 1-phase 380VAC to 463VAC (50Hz/60Hz).

- Dynamic brake operates at occurrence of alarm, servo forced stop warning (E6),

and controller forced stop warning (E7), and when power is turned off. Do not use
dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

* Maximum usage time of dynamic brake for a machine operating under

recommended load inertia moment ratio is 1000 time while decelerating from rated
speed to a stop with frequency of once in 10 minutes.

* Be sure to make forced stop 1 (EM1) valid after servo motor stops when using

forced stop 1 (EM1) 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 7kW or less servo amplifier. Since it is not built in the
11kW or more servo amplifier, purchase it separately. Assign the dynamic brake interlock (DB) to any of
CN3-9, CN3-13, and CN3-15 pins in parameter No.PDO07 to PD09.

Servo amplifier Dynamic brake
MR-J3-11KOS DBU-11K
MR-J3-15KOS DBU-15K
MR-J3-22KOS DBU-22K
MR-J3-11K[1S4 DBU-11K-4
MR-J3-15K0S4

DBU-22K-4
MR-J3-22K[1S4
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(2) Connection example

mccg  (Noted)! |

(Note 5) 75— 'L
Power —X i *
~( %

ALM Operation ready Servo amplifier
RAT OFF ON I Servo motor
|_u / MC U
1S [
EMG stop switch MC [ v
[ w
[ LE

supply

|
o\ )\ e

= ALM

%
2

DICOM

P (Note 3)| DB 9

P 5 |picom 4| ]

3 [pocom

(Note 2)

20 |EM2 v ™
(Note 8)

Plate| SD [ Main circuit

power supply

RA2

Dynamick brake
interlock

External dynamic brake

Note 1. Terminals 13, 14 are normally open contact outputs. If the dynamic brake is seized, terminals 13, 14 will open.

Therefore, configure up an external sequence to prevent servo-on.

2. For the servo amplifiers from 11k to 22kW, be sure to connect P1 and P. (Factory-wired) When using the power factor DC reactor,
refer to section 11.13. Use only one of power factor improving DC reactor or power factor improving AC reactor.

3. Assign the dynamic brake interlock (DB) in the parameters No.PDO7 to PD09.

4. Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class in 400V class servo amplifiers.

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

6. The power supply voltage of the inside magnet contactor for 400V class dynamic brake DBU-11K-4 and DBU-22K-4 is restricted as
follows. When using these dynamic brakes, use them within the range of the power supply.

Dynamic brake Power supply voltage
DBU-11K-4
DBU-22K-4

1-phase 380 to 463VAC 50Hz/60Hz

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

8. Turn off EM2 when the main power circuit power supply is off.

1M1- 7



11. OPTIONS AND AUXILIARY EQUIPMENT

Coasting Coasting

Servo motor rotation

Dynamic brake Dynamic brake

Dynamic brake
interlock (DB)

I

1

I

Alarm Present | :

Absent ——— E i

! I 1

ON . I |

Base ! !
OFF 8

I 1

ON | |

] 1

OFF : : :
. ! : |
Dynamic brake Invalid d } Na
Valid |
|
EMG stop switch Short
Open
a. Timing chart at alarm occurrence b. Timing chart at EMG stop switch validity

Coasting
Dynamic brake

Electro magnetic
brake interlock

Servo motor speed

ON (Note 1)7mg, |

Base circuit !

OFF | ‘ !

10ms' I | 1

Electro magnetic Invalid (ON) . | |
brake interlock(MBR) Valid (OFF) | ‘ ‘

—»— % Electro magnetic

I
(Note 2)15 to 60ms | brake operation

Alarm Invalid | : delay time
Valid | !
|
ON | |
Main circuit “ !
Control circuit ~ FOWer OFF
|
|
Dynamic brake ON !
interlock (DB) ‘
OFF ‘
|
Invalid (ON)
Dynamic brake Valid (OFF)

Note 1. When powering OFF, the dynamic brake interlock (DB) 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 the parameter No.PD07, PDO08 or
PDO09)
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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(3) Outline dimension drawing

(a) DBU-11K - DBU-15K - DBU-22K

5 i}
4
A
A o
INCT: ol <
Al
Ll

Terminal block

E
(GND)

13 | 14

Screw: M3.5

Tightening torque: 0.8 [N+ m](7 [Ib- in]

[Unit: mm]

2.3

Screw: M4
Tightening torque: 1.2 [N-m](10.6 [Ib- in])

A\

. Mass [kg] C?nnection
Dynamic brake A B C D E F G (b)) wire [mm?]
(Note)
DBU-11K 200 190 140 20 5 170 163.5 2(4.41) 5.5
DBU-15K, 22K 250 238 150 25 6 235 228 6 (13.23) 5.5

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air

11 -
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(b) DBU-11K-4 - DBU-22K-4

[Unit: mm]
/2-d>7mounting hole o
(# e S
¥ © 00000000 Oodonoo
o O [ee]
& X &
o5 (OE00000 0n00n000
< ©
[ N
e .23
25 195 15
. 210
© ©
R R
- - Mass: 6.7[kg](14.77[Ib])
[ [
Terminal block
TE1 TE2
o a| b [13]14 ufvi]w
Screw: M3.5 Screw: M4

Tightening torque: 08[N-m](7[|b1n]) Tightening torque: 1.2[N-m](10.6[Ib4n])

Wire [mm?] (Note)

Dynamic brake
a*b Uu-v:-w
DBU-11K-4 2 5.5
DBU-22K-4 2 5.5

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air

11 -
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11.7 Junction terminal block PS7DW-20V14B-F (recommended)

(1) How to use the junction terminal block
Always use the junction terminal block (PS7W-20V14B-F(YOSHIDA ELECTRIC INDUSTRY)) with the
option cable (MR-J2HBUSLIM) as a set. A connection example is shown below.

Servo amplifier

Cable clamp Junction terminal block
(AERSBAN-ESET) PS7DW-20V14B-F

o ] ][]

CN3

]

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 11.16, (2)(c).

(2) Connection of MR-J2HBUSLIM cable and junction terminal block

Junction terminal block

Servo amplifier PS7DW-20V14B-F

CN3 (Note)MR-J2HBUSEIM CN Terminal block
LG 1 L[ S R 1 1 |LG
DI 2 2 2 2 2 |DH
DOCOM| 3 3 — 3 3 3 |DOCOM
MO1 4 4 — 4 4 4 |MO1
DICOM 5 5 H— — 5 5 5 |DICOM
LA 6 6 H— 6 6 6 |LA
LB 7 7 = 7 7 7 |LB
Lz 8 8 — 8 8 8 |LzZ
INP 9 9 — 9 9 9 |INP
DICOM 10 | 10 H— — 10 | 10 10 |DICOM
LG 11 1M1 — 11 11 1 |LG
DI2 12 | 12 H— — 12 | 12 12 |DI2
MBR 13 | 13 — — 13 | 13 13 |MBR
MO2 14 | 14 H— — 14 | 14 14 |MO2
AMR 15 | 15 H— — 15 | 15 15 |AMR
LAR 16 | 16 H— — 16 | 16 16 |LAR
LBR 17 17 H— — 17 17 17 |LBR
LZR 18 | 18 — — 18 | 18 18 |LZR
DI3 19 | 19 H— — 19 | 19 19 |DI3
EM2 20 | 20 ‘\t,' 777777 ‘\' — 20 | 20 20 |EM2
SD Shell | Shell | - ~{ Shell | Shell

~_— L& s

Connector: 10120-6000EL (3M)
Shell kit: 10320-3210-000 (3M)

Note. Symbol indicating cable length is putin [I.
05: 0.5m
1:1m
5:5m
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(3) Outline drawings of junction terminal block

11.8 MR Configurator

[Unit: mm]
4.5
S
N @ 7. .
e e i
M3 x5L _ Bl
., . —1]J]
<y |
: Sl | (B
\ =V 1
6.2 142\ M3x6L
. Y

278
36.5

i — )

MR Configurator (MRZJW3-SETUP221E) 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

Compatibility with a
servo amplifier

Software version C3 or later is compatible.

Display, high speed monitor, trend graph

Monitor (Minimum resolution changes with the processing speed of the personal computer.)
Alarm Display, history, amplifier data
Diagnostic DI/DO display, no motor rotation, total power-on time, amplifier software version info, motor
information, tuning data, absolute encoder data, Axis name setting
Parameters Parameter list, turning, change list, detailed information

Test operation

Jog operation, positioning operation, Do forced output, program operation

Advanced function

(Note)

Machine analyzer, gain search, machine simulation, robust disturbance compensation, Advanced
gain search

File operation

Data read, save, delete, print

Others

Automatic demo, help display

Note. The advanced gain search is supported by MR Configurator with software version C2 or later.
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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

IBM PC/AT compatible where the English version of Windows® 98, Windows® Me,

Windows® 2000 Professional, Windows® XP Professional, Windows® XP Home Edition, Windows
Vista® Home Basic, Windows Vista® Home Premium, Windows Vista® Business, Windows
Vista® Ultimate, Windows Vista® Enterprise operates

0os

Pentium® 133MHz or more (Windows® 98, Windows® 2000 Professional)
Pentium® 150MHz or more (Windows® Me)
Processor | Pentium® 300MHz or more (Windows® XP Professional, Windows® XP Home Edition)
(Note 2, 3) 32-bit (x86) processor of 1GHz or higher (Windows Vista® Home Basic, Windows Vista® Home
Personal computer Premium, Windows Vista® Business, Windows Vista® Ultimate, Windows Vista® Enterprise)

24MB or more (Windows® 98)

32MB or more (Windows® Me, Windows® 2000 Professional)

128MB or more (Windows® XP Professional, Windows® XP Home Edition)

512MB or more (Windows Vista® Home Basic)

1GB or more (Windows Vista® Home Premium, Windows Vista® Business, Windows Vista®
Ultimate, Windows Vista® Enterprise)

Memory

Hard Disk | 130MB or more of free space

Browser Internet Explorer 4.0 or more

One whose resolution is 1024 X 768 or more and that can provide a high color (16 bit) display.

Displa:
pay 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. Windows and Windows Vista is the registered trademarks of Microsoft Corporation in the United States and other countries.
Pentium is the registered trademarks of Intel Corporation.
2. On some personal computers, MR Configurator may not run properly.
3. 64-bit Windows XP and 64-bit Windows Vista are not supported.

(b) Connection with servo amplifier

Personal computer

Servo amplifier
USB cable

To USB
MR-J3USBCBL3M
- CN5  (Option) connector

] 04 —
i

|
U oo
Q
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11.9 Battery MR-J3BAT

POINT

* Refer to App. 5 and 6 for battery transportation and the new EU Battery Directive.

(1) Purpose of use for MR-J3BAT
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-J3BAT is manufactured
Production year and month of the MR-J3BAT are indicated in a serial number on the rating plate of the
battery back face.
The year and month of manufacture are indicated by the last one digit of the year and 1 to 9, X(10), Y(11),
Z(12).
For October 2004, the Serial No. is like, "SERIALO4XOOOO0OOO".

MELSERVO MR-J3BAT
3.6V,2000mAh

SERIAL O4XOOOOOO

A MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

The year and month of manufacture
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11.10 Heat sink outside mounting attachment (MR-J3ACN)

Use the heat sink outside mounting attachment to mount the heat generation area of the servo amplifier in the
outside of the cabinet to dissipate servo amplifier-generated heat to the outside of the box and reduce the
amount of heat generated in the box, thereby allowing a compact cabinet to be designed.

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.

The environment outside the cabinet when using the heat sink outside mounting attachment should be within
the range of the servo amplifier operating environmental conditions.

The heat sink outside mounting attachment of MR-J3ACN can be used for MR-J3-11K[S(4) to MR-J3-22K[S

(4)-

(1) Panel cut dimensions

[Unit : mm]
% 4-M10 Screw
A Y }
é [Te] & !
ag ‘ - A
Q
< |
X ‘
[e))
®Y !
3 Punched
© - hole =
™ ‘ )
” |
|
|
oy |
My i ] *
Q &
236 ET
. 255 »
270

Screw Attachment

(2 places)
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(3) Fitting method

Attachment
Punched
hole
amplifier | 14 ‘ HHH‘H
Fit using the Servo y W iy | Cabinet
assembling amplifier | | i I - s
screws. 5 p ’— T~
7 / / e
F%
Attachment
a. Assembling the heat sink outside mounting attachment b. Installation to the cabinet
(4) Outline dimension drawing
[Unit: mm]
20
B ® ® Panel
P ® < Q
<) > -
o - -
< h N \ "E - @
| ‘ HH Muunuﬂuu? e
! B =4 = i |
) [
% o ‘ Servo ‘ ‘ ‘ ~ | | |
5 ; amplifier ﬁ | Attachment 3| @l Servo ampllﬂer\
il 5 ﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬁﬁﬁﬁﬁﬁﬂ S
: \ i \
| A = Eﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬁﬂ\ {1
‘ |
{ Cfyl 0 T N —
4 ® |l — Panel
o 236 32—
280 . 155 | 105 || Approx. 11.5
aflc?untmg Approx. 260
ole
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11.11 Selection example of wires

POINT

cables, refer to App. 6.

* Selection condition of wire size is as follows.

Wire length: 30m or less

* Refer to section 11.1.6 for SSCNETII cable.

* Wires indicated in this section are separated wires. When using a cable for power
line (U, V, and W) between the servo amplifier and servo motor, use a 600V grade
EP rubber insulated chloroprene sheath cab-tire cable (2PNCT). For selection of

* To comply with the UL/CSA Standard, use the wires shown in App. 9 for wiring. To
comply with other standards, use a wire that is complied with each standard.

Construction condition: One wire is constructed in the air

(1) Wires for power supply wiring

POINT

HF-JP series servo motor.

- Use 600V Grade heat-resistant polyvinyl chloride insulated wires (HIV wires) for

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

3) Motor power supply lead

Servo motor

L1 U
L2 \%

u

L3 (Note) W

\Y

W Motor

e ©

L1
L21

2) Control circuit power supply lead \LL‘

8) Power regenerative
converter lead

Power regenerative —
converter
AN
Regenerative option
|—|: —

4) Regenerative option lead

Note. There is no L; for 1-phase 100 to 120VAC power supply.
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C
[M} Encoder
" \

4) Electromagnetic
brake lead

magnetic

| :I I’ “ :[: B1 Electro-
I |
v B2 prake

Encoder cable

Power supply Cooling fan
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[N
[
[
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) When using the 600V Polyvinyl chloride insulated wire (IV wire)
Selection example of wire size when using IV wires is indicated below.

Table 11.1 Wire size selection example 1 (IV wire)

Wires [mm?] (Note 1, 4)

Servo amplifier 1) 2) L L 3) HpP-C 5)B1 - B2 6) 7)
Li-LevLs- @ TR uevew- @ BU - BV - BW | OHS1 - OHS2
MR-J3-1000S(1)
MR-J3-2001S(1)
MR-J3-4001S(1) 1.25(AWG16)
MR-J3-6000S | 2(AWG14)
1.25(AWG16) 2AWG14)
MR-J3-7001S
MR-J3-10000S
2(AWG14)
MR-J3-20001S
MR-J3-35000S | 3.5(AWG12) 3.5(AWG12)
MR-J3-50001S
5.5(AWG10): a 55(AWG10): a | 2(AWG14): g
(Note 2) 1.25(AWG16):
MR-J3-70000S h 2(AWG14) 1.25(AWG16)
8(AWGS): b 8(AWGS8):b | 3.5(AWG12):
(Note 2) ( ) ( ) ( )-a (Note 3) (Note 3)
MR-J3-11KOIS
(Note 2) 14(AWGB): ¢ 22(AWGA4): d
55(AWG10):j | 1.25(AWG16)
MR-J3-15K01S 1.25(AWG16):
22(AWGA4): d 30(AWG2): e 2(AWG14) 1.25(AWG16)
(Note 2) g
MR-J3-22KOS | 50(AWG1/0):
( ) 60(AWG2/0): f | 5.5(AWG10): k
(Note 2) f
MR-J3-6001S4
1.25(AWG16)
MR-J3-10001S4 | 2(AWG14) 1.25(AWG16) 2(AWG14)
MR-J3-20001S4 2(AWG14)
MR-J3-35001S4 | 2(AWG14): g 2(AWG14): g
MR-J3-50001S4
1.25(AWG16):
(Note 2) 2(AWG14): g
55(AWG10): a | h 5.5(AWG10): a
MR-J3-70001S4 2(AWG14) 1.25(AWG16)
(Note 2) (Note 3) (Note 3)
MR-J3-11KCIS4
8(AWGS): | 8(AWGS); | 3.5(AWG12); j
(Note 2)
MR-J3-15KC1S4 1.25(AWG16): ,
14(AWGB): ¢ 22(AWG4): d | 5.5(AWG10): | 2(AWG14) 1.25(AWG16)
(Note 2) g
MR-J3-22KCIS4
14(AWGB): m 22(AWG4):n | 5.5(AWG10): k

(Note 2)

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (1) (c) in this section.

2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.

3. For the servo motor with a cooling fan.

4. Wires are selected based on the highest rated current among combining servo motors.

Use wires 8) of the following sizes with the power regenerative converter (FR-RC-(H)).

Model Wires[mm?]
FR-RC-15K 14(AWG6)
FR-RC-30K 14(AWG6)
FR-RC-55K 22(AWG4)

FR-RC-H15K 14(AWG6)
FR-RC-H30K 14(AWG6)
FR-RC-H55K 14(AWG6)
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) When using the 600V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire)

POINT

* Refer to the table 11.3 when using the HF-JP series servo motor of 0.5k to 5kW

with the 400% maximum torque setting.

Selection example of wire size when using HIV wires is indicated below. For the wire (8)) for power
regenerative converter (FR-RC-(H)), use the IV wire indicated in (1) (a) in this section.

Table 11.2 Wire size selection example 2 (HIV wire)

Wires [mm?] (Note 1, 4)

1)

Servo amplifier 3) 6) 7)
L1'L2'L3' 2)L11'L21 4)P'C 5)8182
@ Uu-v-w-o® BU - BV - BW | OHS1 - OHS2
MR-J3-100S(1)
MR-J3-2000S(1)
MR-J3-4000S(1) 1.25(AWG16)
MR-J3-6000S 2(AWG14)
1.25(AWG16) 2(AWG14)
MR-J3-7000S
MR-J3-10000S 1.25(AWG16)
MR-J3-2000S 2(AWG14)
MR-J3-35000S | 3.5(AWG12) 3.5(AWG12)
MR-J3-50000S
5.5(AWG10): a 5.5(AWG10): a [ 2(AWG14): g
(Note 2) 1.25(AWG16):
MR-J3-7000S h 1.25(AWG16) | 1.25(AWG16
8(AWGS): b 8(AWGS): b 2(AWG14): g ( ) ( )
(Note 2) (Note 3) (Note 3)
MR-J3-11KOS
14(AWGB): ¢ 14(AWG6): ¢
(Note 2) .
3.5(AWG12):j [ 1.25(AWG16)
MR-J3-15KS 1.25(AWG16):
22(AWG4): d 22(AWG4): d 1.25(AWG16) | 1.25(AWG16)
(Note 2) g
MR-J3-22KOS
38(AWG1): p 38(AWG1):p [ 5.5(AWG10): k
(Note 2)
MR-J3-60001S4
1.25(AWG16)
MR-J3-1000S4 | 2(AWG14) 1.25(AWG16) 2(AWG14)
MR-J3-200084 2(AWG14)
MR-J3-350[084 | 2(AWG14): g 2(AWG14): g
MR-J3-5000S4
1.25(AWG16): | 3.5(AWG12): a
(Note 2) 2(AWG14). g
3.5(AWG12):a | h
MR-J3-7000S4 1.25(AWG16) | 1.25(AWG16)
5.5(AWG10): a
(Note 2) (Note 3) (Note 3)
MR-J3-11K[0S4 )
5.5(AWG10): j 8(AWGS): | 2(AWG14): q
(Note 2)
MR-J3-15K0S4 1.25(AWG16):
8(AWGS): | ( ) 14(AWG6): ¢ | 3.5(AWG12): 1.25(AWG16) | 1.25(AWG16)
(Note 2) g
MR-J3-22K[O0S4
14(AWG6): m 14(AWG6): m | 3.5(AWG12): k

(Note 2)

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (1) (c) in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. For the servo motor with a cooling fan.

4. Wires are selected based on the highest rated current among combining servo motors.
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11. OPTIONS AND AUXILIARY EQUIPMENT

Table 11.3 Wire size selection example (HIV wire) for the HF-JP series

with the 400% maximum torque setting

Wires [mm?] (Note 1)

(Note 2)

HF-JPOI -
Servo motor Servo amplifier " 2) Ly - L 3 4HP-C 5)B1 - B2
Lirl LD T lysvewe @
53 MR-J3-10001S-U100
73 MR-J3-20000S-U101 | 2(AWG14) 1.25(AWG16)
103 MR-J3-20001S-U102 1.25(AWG16) 2(AWG14)
153 MR-J3-35001S-U103
3.5(AWG12) 2(AWG14)
203 MR-J3-35001S-U104
MR-J3-50001S-U105
353 (Note 2) 55(AWG10): a 3.5(AWG12): a
1.25(AWG16): h 2(AWG14): g
MR-J3-70001S-U106
503 8(AWGS): b 55(AWG10): a
(Note 2)
1.25(AWG16)
534 MR-J3-10001S4-U110
734 MR-J3-20001S4-U111 | 2(AWG14) 1.25(AWG16) |2(AWG14)
1034 MR-J3-20001S4-U112 1.25(AWG16)
1534 MR-J3-35001S4-U113
2(AWG14): g
2034 MR-J3-35001S4-U114
MR-J3-50001S4-U115 2AANG14) g
3534 At i 2(AWG14): g
(Note 2)
3.5(AWG12): a [1.25(AWG16): h
MR-J3-70001S4-U116
5034 3.5(AWG12): a

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (1) (c) in this section.

2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) Selection example of crimping terminals

Selection example of crimping terminals for the servo amplifier terminal box when using the wires
mentioned in (1) (a) and (b) in this section is indicated below.

Servo amplifier-side crimping terminals
Symbol (N.ote'2) Applicable tool
Crimping . Manufacturer
. Body Head Dice
terminal
a FVD5.5-4 YNT-1210S
(Note 1)b | 8-4NS YHT-8S
c FVD14-6 DH-122 - DH112
YF-1 - E-4 YNE-38
d FVD22-6 DH-123 - DH113
YPT-60-21
(Note 1)e | 38-6 TD-124 - TD-112
YF-1-E-4 YET-60-1
YPT-60-21
(Note 1)f | R60-8 TD-125 - TD-113
YF-1-E-4 YET-60-1 JST
g FVD2-4
YNT-1614
h FVD2-M3
j FVD5.5-6
YNT-1210S
k FVD5.5-8
| FVD8-6 DH-121 - DH111
m FVD14-8 YF-1-E-4 YNE-38 DH-122 - DH112
n FVD22-8 DH-123 - DH113
YPT-60-21
(Note 1)p | R38-8 TD-124 - TD-112
YF-1-E-4 YET-60-1
q FVD2-6 YNT-1614

Note 1. Coat the part of crimping with the insulation tube.
2. Some crimping terminals may not be mounted depending on the size. Make sure to use the

recommended ones or equivalent ones.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Wires for cables
When fabricating a cable, use the wire models given in the following table or equivalent.

Table 11.4 Wires for option cables

Characteristics of one core

Core Insulation | (Note 2)
Length ) Number Conductor ., .
Type Model size Structure . coating OD | Finishing Wire model
[m] (mm?] of Cores e resistance q OD [mm]
[Wires/mm] [Q/mm] [mm]
(Note 1)
MR-JSENCBLEIM-AT-L 6 53 g\lso\t/i?/o 26 (AWGH#22
21010 | AWG22 | o o 7026 | S 12 | 71203 equivalent.)-SF(’ o
MR-J3ENCBLOM-A2-L Ban-gi-shi-16823
MR-J3ENCBLOM-A1-H 6 56 (Note 3)
2t010 | AWG22 (3 pairs) 70/0.08 or less 1.2 7.1£0.3 | ETFE = SVP 70/0.08 (AWG#22 or
MR-J3ENCBLOM-A2-H P equivalent)-3P Ban-gi-shi-16824
MR-J3JCBLO3M-A1-L 8 233 (Note 5)
0.3 AWG26 (4 pairs) 30/0.08 or less 1.2 7.1£0.3 | T/2464-1061/Il A-SB 4P X
MR-J3JCBLO3M-A2-L P 26AWG
0.3mm? @ iirs) 12/0.18 o?liis 1.3 (Note 3)
2t010 p4 23 7.3 20276 composite 4-pair shielded
MR-EKCBLOM-L 0.08mm? . 7/0.127 0.67 cable (A-TYPE)
(2 pairs) or less
12 63.6 .
20 * 30 | 0.3mm? A 12/0.18 1.2 8.2 UL 20276 AWG#23 6pair(BLACK)
(6 pairs) or less
12 105
20 0.2mm? (6 pairs) 40/0.08 or less 0.88 7.2 (Note 3) A14B2343 6P
MR-EKCBLOM-H ‘:4 e
2 %
Encoder 80050 | 0.2mm? |, L | 40008 | 0| 088 8.0 | (Note 3) J14B0238(0.2*7P)
cable
MR-J3JSCBLO3M-A1-L 8 146 (Note 3)
0.3 AWG26 . 7/0.16 1.0 7.1£0.3 | VSVP 7/0.16 (Equivalent to
MR-J3JSCBLO3M-A2-L (4 pairs) orless AWGH#26)-4P Ban-gi-shi-16822
5 53 (Note 3)
2t0 10 | AWG22 (3 pairs) 7/0.26 or less 1.2 7.1£0.3 | VSVP 7/0.26 (Equivalent to
AWG#22)-3P Ban-gi-shi-1682
MR-J3ENSCBLOIM-L(-S06) G#22)-3P Ban-gi-shi- 16823
12 633 (Note 3)
20 * 30 | AWG23 (6 pairs) 12/0.18 or Iéss 1.2 8.2+0.3 | 20276 VSVCAWGH#23 X 6P
P Ban-gi-shi-15038
6 56 (Note 3)
2t0 10 | AWG22 (3 pairs) 70/0.08 or less 1.2 7.1+0.3 | ETEF SVP 70/0.08 (Equivalent to
AWG#22)-3P Ban-gi-shi-16824
MR-J3ENSCBLLOIM-H(-S06) L3P Ban-gi-shi
12 105 (Note 3)
20t0 50 | AWG24 (6 pairs) 40/0.08 or less 0.88 7.2 ETFE = SVP 40/0.08mm X 6P
P Ban-gi-shi-15266
8 105
2t0 10 0.2 . 40/0.08 0.88 7.2 (Note 3) A14B2339 4P
(4 pairs) or less
12 105
MR-ENECBLOM-H 20 0.2 A 40/0.08 0.88 7.2 (Note 3) A14B2343 6P
(6 pairs) or less
14 105
30to 50 0.2 . 40/0.08 0.88 7.2 (Note 3) J14B0238(0.2*7P)
(7 pairs) or less
MR-PWS1CBLLIM-A1-L 2t010 21.8
AWG18 4 34/0.18 1.71 62+0.3 | HRZFEV-A(CL3) AWG18 4-cores
Motor MR-PWS1CBLLIM-A2-L 2t010 or less
MR-PWS1CBLLIM-A1-H 2to 10 | (Note 6)
power awGio | 4 |1s0008| 27 163 |57%05|Noed)
supply MR-PWS1CBLLIM-A2-H 21010 |(0.75mm?) or less RMFES-A(CL3X) AWG19 4-cores
cable
MR-PWS2CBLO3M-A1-L 0.3 25.8 (Note 3, 7)
AWG1 4 A 1.64 -
MR-PWS2CBLO3M-A2-L 0.3 619 30/0.18 or less 6 J11B2330 UL 10125
MR-BKS1CBLLIM-A1-L 21010 34.6 (Note 4)
AWG2 2 21/0.1 1. 4.7£0.1
MR-BKS1CBLEIM-A2-L 21010 620 /018 or less % 0 HRZFEV-A(CL3) AWG20 2-cores
Motor MR-BKS1CBLCIM-A1-H 21010 | (Note ) 390
brake AWG20 2 110/0.08 or less 1.37 4.5+0.3 | RMFES-A(CL3X) AWG20 2-cores
cable MR-BKS1CBLOOIM-A2-H 21010 |i0.75mm?)
MR-BKS2CBL0O3M-A1-L 0.3 320 (Note 3, 7)
AWG20 2 19/0.203 1.42 -
MR-BKS2CBL03M-A2-L 0.3 or less J11B331 UL 10125
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11. OPTIONS AND AUXILIARY EQUIPMENT

Note 1. d is as shown below.

Conductor insulation sheath

2. Standard OD. Max. OD is about 10% greater.
3. Purchased from Toa Electric Industry
4. KURABE Industrial Co.,Ltd.

5. Taiyo Cabletec
6. These wire sizes assume that the UL-compliant wires are used at the wiring length of 10m.

7. These models consist with solid wires. Specify the color, separately.

11.12 Molded-case circuit breakers, fuses, magnetic contactors

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 Fuse
Current (Note 2)
Servo amplifier Not using power ) Voltage (Note 1) Current Voltage Magnetic
factor improving L.Jsmg p.ower factor AC Class [A] AC contactor
improving reactor Y|
reactor
MR-J3-1000S(1) 30A frame 5A 30A frame 5A 10
MR-J3-20010S 30A frame 5A 30A frame 5A 10
MR-J3-2001S1 30A frame 10A 30A frame 10A 15
MR-J3-40030S 30A frame 10A 30A frame 5A 15 SIN10
MR-J3-60030S
mjg::g?; S 30A frame 15A 30A frame 10A 20
MR-J3-4000S1 240V 300
MR-J3-20000S 30A frame 20A 30A frame 15A 40 S-N18
MR-J3-35000S 30A frame 30A 30A frame 30A 70 S-N20
MR-J3-50000S 50A frame 50A 50A frame 40A 125 S-N35
MR-J3-70000S 100A frame 75A 50A frame 50A - 150 S-N50
MR-J3-11KS 100A frame 100A 100A frame 75A 200 S-N65
MR-J3-15KJS 225A frame 125A | 100A frame 100A 250 S-N95
MR-J3-22KS 225A frame 175A | 225A frame 150A 350 S-N125
MR-J3-601S4 30A frame 5A 30A frame 5A 10
MR-J3-1001S4 30A frame 10A 30A frame 10A 15 S-N10
MR-J3-20000S4 30A frame 15A 30A frame 15A 25
MR-J3-3500S4 30A frame 20A 30A frame 20A 35 S-N18
MR-J3-50001S4 30A frame 30A 30A frame 30A 600Y/347V 50 600
MR-J3-7000S4 50A frame 40A 50A frame 30A 65 S-N20
MR-J3-11K[1S4 60A frame 60A 50A frame 50A 100 S-N25
MR-J3-15KO0S4 100A frame 75A 60A frame 60A 150 S-N35
MR-J3-22K[1S4 225A frame 125A | 100A frame 100A 175 S-N65

Note 1. When not using the servo amplifier as a UL/CSA Standard compliant product, K5 class fuse can be used.

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

11.13 Power factor improving DC reactors

POINT

* For the 100V power supply type (MR-J3-00S1), the power factor improving DC
reactor cannot be used.

The power factor improving DC reactor increases the form factor of the servo amplifier's input current to
improve the power factor. It can decrease the power supply capacity. As compared to the power factor
improving AC reactor (FR-BAL), it can decrease the loss. The input power factor is improved to about 95%.
When connecting the power factor improving DC reactor to the servo amplifier, always disconnect P41 and P2
(For 11k to 22kW, disconnect P4 and P). 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 10cm or
more clearance at each of the top and bottom, and a 5cm or more clearance on each side.

Rating plate  Terminal box - screw size G Rating plate (Note 1)Terminal cover

Screw size G

= il Servo amplifier
FR-BEL-(H)

g 5
i I %o P2

; e
D:i:= = H 5m or less
L—J |
‘4 A or less . B orless
2-F x L notch e

|
E. a‘ % 2 x L noteh)
F Mounting leg 2-F x L notch

Servo amplifier

FR:BEL-(H)
| | -(Nt 2) <P
] | ote (Note 3)
] L _q I:x P2

5m or less
-
I »le Mounti gleg

Fig. 11.1 Fig. 11.2

C or less

C or less

Note 1. Since the terminal cover is supplied, attach it after connecting a wire.
2. When using power factor improving DC reactor, disconnect P4 and P,.
3. When 11k to 22kW, "P," becomes "P", respectively.
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. .Power. factor Outline Dimensions [mm] Mounting Mass Wire
Servo amplifier improving DC ) )
drawing A B C D E F L G H | screw size [kg(Ib)] [mm?] (Note)
reactor
-J3-100JS -

ZIOREI? 100S FR-BEL-0.4K 110 50 94 1.6 95 6 12 | M35| 25 M5 0.5(1.10)
MR-J3-4000S FR-BEL-0.75K 120 53 102 | 1.6 | 105 6 12 M4 25 M5 0.7(1.54)
MR-J3-6001S - 2(AWG14)
70008 FR-BEL-1.5K Fig. 11.1 130 65 110 | 16 | 115 6 12 M4 30 M5 1.1(2.43)
MR-J3-10001S FR-BEL-2.2K 130 65 110 | 16 | 115 6 12 M4 30 M5 1.2(2.65)
MR-J3-20000S FR-BEL-3.7K 150 75 102 | 20 | 135 6 12 M4 40 M5 1.7(3.75)
MR-J3-35000S FR-BEL-7.5K 150 75 126 | 2.0 | 135 6 12 M5 40 M5 2.3(5.07) | 3.5(AWG12)
MR-J3-50000S FR-BEL-11K 170 93 132 | 23 | 155 6 14 M5 50 M5 3.1(6.83) | 5.5(AWG10)
MR-J3-70001S 8(AWGS)

FR-BEL-15K 170 93 170 | 2.3 | 155 6 14 M8 56 M5 3.8(8.38)
MR-J3-11KOS Fio. 11.2 22(AWG4)
MR-J3-15K0S FR-BEL-22K g 185 | 119 | 182 | 2.6 | 165 7 15 M8 70 M6 5.4(11.91) [ 30(AWG2)
MR-J3-22KOS FR-BEL-30K 185 | 119 | 201 | 2.6 | 165 7 15 M8 70 M6 6.7(14.77) | 60(AWG2/0)
MR-J3-6000S4 FR-BEL-H1.5K 130 63 89 16 | 115 6 12 | M35 | 32 M5 0.9(1.98)
MR-J3-10001S4 FR-BEL-H2.2K 130 63 101 16 | 115 6 12 | M35 | 32 M5 1.1(2.43) 2(AWG14)
MR-J3-20001S4 FR-BEL-H3.7K | Fig. 11.1 | 150 75 102 2 135 6 12 M4 40 M5 1.7(3.75)
MR-J3-3500154 FR-BEL-H7.5K 150 75 124 2 135 6 12 M4 40 M5 2.3(5.07)
MR-J3-50000S4 FR-BEL-H11K 170 93 132 | 23 | 155 6 14 M5 50 M5 3.1(6.83) | 5.5(AWG10)
MR-J3-70000S4

FR-BEL-H15K 170 93 160 | 2.3 | 155 6 14 M6 56 M5 3.7(8.16) 8(AWGS)
MR-J3-11KOS4 Fia. 11.2
MR-J3-15K0S4 FR-BEL-H22K g1 185 [ 119 | 171 | 2.6 | 165 7 15 M6 70 M6 5.0(11.02) 22(AWGH)
MR-J3-22K[0S4 FR-BEL-H30K 185 | 119 | 189 | 2.6 | 165 7 15 M6 70 M6 6.7(14.77)

Note. Selection condition of wire size is as follows.

Wire type: 600V Polyvinyl chloride insulated wire (IV wire)

Construction condition: One wire is constructed in the air
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11.14 Power factor improving AC reactors

The power factor improving AC reactors improve the phase factor by increasing the form factor of servo
amplifier's input current.
It can reduce the power capacity.
The input power factor is improved to be about 90%. For use with a 1-phase power supply, it may be slightly
lower than 90%.
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.

Servo amplifier

[Unit : mm] 3-phase 200V class or
3-phase 400V class

[TTTTT] FR-BAL-(H)
o) I 1 MCCB MC Rr---—X
3-phase —X ——v \
200 to 230VAC |
0 or —X ;/—c L2
+ 3-phase |

T 380 to 480VAC —X_— Ls

Servo amplifier
1-phase 200V class

L | |

I

\ \ =
% D1
Installation screw
o S
[ ([ v
Yo}
| R )&
\ J Servo amplifier
c | w1 1-phase 100V class

1-phase
100 to 120VAC

Note. For the 1-phase 200 to 230VAC power supply, Connect the power
supply to L4, L, and leave L; open.
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Servo amiifier Model Dimensions [mm] Mounting | Terminal Mass
P w W1 H D D1 C screw size | screw size [kg (Ib)]
':"OFEJ;'mDS 2008t e BAL-04K 135 120 115 59 45 2, 75 M4 M3.5 2.0 (4.41)
MR-J3-4001S - 200081 | FR-BAL-0.75K 135 120 115 69 57 2 75 M4 M3.5 2.8(6.17)
TOFEJ;'BODS TTOHS T e BAL-15K 160 145 140 71 55 0, 75 M4 M3.5 3.7 (8.16)
MR-J3-1000S FR-BAL-2.2K 160 145 140 91 75 0, 75 M4 M3.5 5.6 (12.35)
MR-J3-20000S FR-BAL-3.7K 220 200 192 90 70 S, 10 M5 M4 8.5(18.74)
MR-J3-35001S FR-BAL-7.5K 220 200 194 120 | 100 °, 10 M5 M5 14,5 (31.97)
MR-J3-50000S FR-BAL-11K 280 255 220 135 [100 S, | 125 M6 M6 19 (41.89)
MR-J3-70001S .
R KOS FR-BAL-15K 295 270 275 133 [ 110 2 | 125 M6 M6 27 (59.53)
MR-J3-15KC1S FR-BAL-22K 290 240 301 199 | 1705 25 M8 V8 35 (77.16)
MR-J3-22KIS FR-BAL-30K 290 240 301 219 | 1905 25 M8 v8 43 (94.80)
MR-J3-6001S4 FR-BAL-H1.5K 160 145 140 87 70 2, 75 M4 M3.5 5.3 (11.68)
MR-J3-10001S4 FR-BAL-H2.2K 160 145 140 91 75 2, 75 M4 M3.5 5.9 (13.01)
MR-J3-2000154 FRBAL-H37K | 220 200 190 90 70 2, 10 M5 M3.5 8.5 (18.74)
MR-J3-35001S4 FR-BAL-H7.5K | 220 200 192 120 | 1005 10 M5 M4 14 (30.87)
MR-J3-500C1S4 FR-BAL-H11K 280 255 226 130 | 1005 | 125 M6 M5 18.5 (40.79)
MR-J3-70001S4
ENERTTEI FR-BAL-H15K 295 270 244 130 | 110%5 | 125 M6 M5 27 (59.53)
MR-J3-15KIS4 FR-BAL-H22K 290 240 269 199 | 1705 | 25 M8 M8 Approx-35
(Approx.77.16)
MR-J3-22K1S4 FR-BAL-H30K 290 240 290 219 | 1905 25 M8 M8 Approx43
(Approx.94.80)

11.15 Relays (recommended)

The following relays should be used with the interfaces

Interface Selection example

Relay used for digital input command signals (interface DI-1) | To prevent defective contacts , use a relay for small signal
(twin contacts).

(Ex.) Omron : type G2A , MY

Relay used for digital output signals (interface DO-1) Small relay with 12VDC or 24VDC of rated current 40mA or less

(Ex.) Omron : type MY
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.16 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
(a) General reduction techniques
* Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.
- Use shielded, twisted pair cables for connection with the encoder and for control signal transmission,
and connect the shield to the SD terminal.
= Ground the servo amplifier, servo motor, etc. together at one point (refer to section 3.13).

(b) 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.

11- 92



11. OPTIONS AND AUXILIARY EQUIPMENT

(c) 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.

Noises produced (Noises transmitted \ Noise radiated directly
by servo amplifier Kin the air J 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)
Static induction
noise --Route 6)
tl\fl10|seshtra|mstrnltted Noise transmitted through
rough electric power supply cable ---Route 7)
channels

Noise sneaking from
grounding cable due to ---Route 8)
leakage current

[ D R VEE b N
; i7) 7
7 2 |
———————a e A cc e e | 1
| H q------  J
, ' e \ Sensor
! ' : ! ower
; H 4\,1 Servo E suplply
amplifier ' ' J_f
Instrument Receiver VN i P
n = L 19)
19 ® |
BT Sensor |
vy v > |
f e 1
B :
N 3) !

Servo motor

11- 93



11. OPTIONS AND AUXILIARY EQUIPMENT

Noise transmission route

Suppression techniques

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 I/O cables of the servo
amplifier.

3. Avoid laying the power lines (Input cables of the servo amplifier) and signal cables side by side or bundling
them together.

4. Insert a line noise filter to the I/O cables or a radio noise filter on the input line.

5. Use shielded wires for signal and power cables or put cables in separate metal conduits.

When the power lines and the signal cables 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 I/O cables of the servo
amplifier.

3. Avoid laying the power lines (I/O cables of the servo amplifier) and signal cables side by side or bundling
them together.

4. Use shielded wires for signal and power cables or put the cables in separate metal conduits.

When the power supply of peripheral devices 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. Insert the radio noise filter (FR-BIF-(H)) on the power cables (Input cables) of the servo amplifier.

2. Insert the line noise filter (FR-BSF01 - FR-BLF) on the power cables of the servo amplifier.

When the cables of peripheral devices are connected to the servo amplifier to make a closed loop circuit,
leakage current may flow to malfunction the peripheral devices. If so, malfunction may be prevented by
disconnecting the grounding cable of the peripheral device.

(2) Noise reduction products
(a) Data line filter (Recommended)
Noise can be prevented by installing a data line filter onto the encoder cable, etc. For example, the
ZCAT3035-1330 of TDK and the ESD-SR-250 of NEC TOKIN make 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[ $] [Unit: mm]
10 to 100MHz 100 to 500MHz
80 150 e 3941 »  Loop for fixing the
341 cable band -
&
L — Y

=1
HE e I
AL
(5]
| 9301

Product name Lot number

Outline drawing (ZCAT3035-1330)
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Surge killer
The recommended surge killer for installation to an AC relay, AC valve or the like near the servo

amplifier is shown below. Use this product or equivalent.

ON OFF
r—1 T
LMC
Surge killer

(Ex.) CR-50500
(OKAYA Electric Industries Co., Ltd.)

Relay

e

e

Surge killer

20cm or less

Rated c R Outline drawing [Unit: mm]
voltage Test voltage AC [V] -
[MF£209%]|[R2+30%] Band (clear) AWG18 Twisted wire 4|
AC V] H
Soldered (-I\‘—
Between terminals: 5) 0 $36
625VAC 50/60Hz 60s | |e=1[ | L L _ 6:£1 2y \
50 = — s T
250 05 Between terminal and 300 or more 48*1.5 ]300 or more 16+1
(172wW) 1 (18.5+ 5) or less
case: 2,000VAC
50/60Hz 60s
Note that a diode should be installed to a DC relay, DC valve or + -
the like. .

Maximum voltage: Not less than 4 times the drive voltage of the

relay or the like

Maximum current: Not less than twice the drive current of the

relay or the like
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) Cable clamp fitting AERSBAN-CISET

Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the servo ampilifier for the encoder cable. Peel part of the cable sheath to
expose the external conductor, and press that part against the earth plate with the cable clamp. If the
cable is thin, clamp several cables in a bunch.
The clamp comes as a set with the earth plate.

Strip the cable sheath of
the clamped area.

* Outline drawing

Earth plate

2-¢5 hole 17.5

installation hole r—"

oo

[Unit: mm]

Cable

Cable clamp )

(AB)

v

4

<

L

External conductor

Clamp section diagram

Earth plate

[Unit: mm]

Clamp section diagram

T T D
Y B :j .
! I:' L or less 10
«© | T — F <
o
& ol<
_____ L A 4
o | i I
oo 0 — ™
C')" :ﬁ)_ : » - | g
Yy | ' E F <
N~ 1 -(%} X L4 L:L—| Ny
(Note)M4 screw 6 22
35
Note. Screw hole for grounding. Connect it to the earth plate of the cabinet.
Type A B C Accessory fittings Clamp fitting L
AERSBAN-DSET | 100 86 30 clamp A: 2pcs. A 70
AERSBAN-ESET 70 56 clamp B: 1pc. B 45
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(d) Line noise filter (FR-BSFO01, FR-BLF)

This filter is effective in suppressing noises radiated from the power supply side or output side of the

servo amplifier and also in suppressing high-frequency leakage current (O-phase current). It especially
affects the noises between 0.5MHz and 5MHz band.

Connection diagram Outline drawing [Unit: mm]

Use the line noise filters for wires of the main power supply (L - L,

- L3) and of the motor power supply (U - V - W). Pass each of the FR-BSFO01 (for wire size 3.5mm? (AWG12) or less))
wires through the line noise filter an equal number of times in the

Approx.110
same direction. For the main power supply, the effect of the filter [ 95405 ™ 2-¢5
rises as the number of passes increases, but generally four passes (“\I’ "r j—‘
would be appropriate. For the motor power supply, passes must be 2 I: @
four times or less. Do not pass the grounding (earth) wire through g_
the filter, or the effect of the filter will drop. Wind the wires by < Approx.65

passing through the filter to satisfy the required number of passes as ®33
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

1]
Example 2. Place the line noise filters as close to the servo amplifier %
as possible for their best performance. T &
o g
Example 1 N 1*
MCCB MC  [g] Servo amplifier =
—X =
Power ! | p L
suppl —t —
pply 1 = = L
Line noise o) Ls FR-BLF(for wire size 5.5mm?2 (AWG10) or more))
filter = @
LY= 7
(Number of turns: 4)
N~
Example 2 al : i i
P Mces Me < [l 4]
Power _X/‘/_w ‘ Servo amplifier 130

—x
supply ~ >
—x

Line noise
filter

Two filters are used
(Total number of turns: 4)

80
_’I 35
(1N

2.3
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11. OPTIONS AND AUXILIARY EQUIPMENT

(e) Radio noise filter (FR-BIF-(H))
This filter is effective in suppressing noises radiated from the power supply side of the servo amplifier
especially in 10MHz and lower radio frequency bands. The FR-BIF (-H) is designed for the input only.
200V class: FR-BIF
400V class: FR-BIF-H

Connection diagram Outline drawing (Unit: mm)
Make the connection cables as short as possible. Leakage current: 4mA
Grounding is always required. When using the FR-BIF with a single- Red White Blue Green
phase power supply, always insulate the wires that are not used for o
wiring. % J:'
+ MR-J3-35003S or less, MR-J3-2000S4 or less _§
<
Terminal
block Servo amplifier 29
MCCB MC ) '. #5
% = L o hole
Power —x | | L <
supply — > 2 , <
— Ls i ‘"‘"—\ . :t
1
,— @ e 58 :I 29 »> 7
L 44
Radio noise
filter

- MR-J3-5003S or more, MR-J3-3500S4 or more

Servo amplifier
MCCB MC
—X

Radio noise
filter
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(f) Varistors for input power supply (Recommended)
Varistors are effective to prevent exogenous noise and lightning surge from entering the servo amplifier.
When using a varistor, connect it between each phase of the input power supply of the equipment. For
varistors, the TND20V-431K, TND20V-471K and TND20V-102K, manufactured by NIPPON CHEMI-
CON, are recommended. For detailed specification and usage of the varistors, refer to the
manufacturer catalog.

Maximum rating Static )
. L . Varistor voltage
Power o Rated | Maximum limit | capacity .
. Permissible circuit | Surge current Energy rating (range)
supply Varistor ) . . ) pulse voltage (reference
voltage immunity immunity VimA
voltage power value)
AC [Vims] | DC[V] | 8/20us [A] 2ms [J] W] [A] [Vl [pF] vl
100V class | TND20V-431K 275 350 10000/1 time 195 710 1300 430(387 to 473)
200V class | TND20V-471K 300 385 7000/2 time 215 10 100 775 1200 470(423 to 517)
7500/1 time '
400V class | TND20V-102K 625 825 . 400 1650 500 1000(900 to 1100)
6500/2 time
[Unit: mm]
D H T E (Note)L |  ¢d W
Model .
Max. Max. Max. +1.0 min. +0.05 [ =1.0
TND20V-431K 6.4 3.3
215 24.5
TND20V-471K 6.6 35 20 0.8 10.0
TND20V-102K 225 255 9.5 6.4

Note. For special purpose items for lead length (L), contact the manufacturer.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.17 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.

Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm) to minimize leakage currents.

Rated sensitivity current=10 = {Ig1+Ign—+Iga+K * (Ig2+Igm)} [mA]

Cable
MCCB \ Noise filter
P4 Servo Cable
amplifier

1

Ig1 Ign lga  Ig2

Igm

(11.1)

Earth-leakage current breaker
Type Mitsubishi K
products
NV-SP
Models provided with NV-SW
harmonic and surge NV-CP 1
reduction techniques NV-CW
NV-L
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. 11.3.)
Ig2: Leakage current on the electric channel from the output terminals of the servo amplifier to the

servo motor (Found from Fig. 11.3.)

Ign: Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF(-H))
Iga: Leakage current of the servo amplifier (Found from Table 11.6.)
Igm: Leakage current of the servo motor (Found from Table 11.5.)

120
_ 100
c
o
5 % P
% 60 o
E e
o 40 CHA
[
L1
[mA] 20
2 3.5 81422 3880150
55 3060 100

Cable size [mm?]

a. 200V class

% Leakage current

—_

120
100
80
60
40
20

2 55 14 38 100
3.5 8 22 60 150
30 80
Cable size [mm?]
b. 400V class

Fig. 11.3 Leakage current example (Ig1, Ig2) for CV cable run in metal conduit
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11. OPTIONS AND AUXILIARY EQUIPMENT

Table 11.5 Servo motor's leakage current example (Igm)

Servo motor power Leakage current

[kW] [mA]
0.05to 1 0.1

2 0.2

3.5 0.3

5 0.5

7 0.7

11 1.0

15 1.3

22 2.3

Table 11.6 Servo amplifier's leakage current example (Iga)

Servo amplifier capacity Leakage current
[kW] [mA]
0.1t0 0.6 0.1
0.75 to 3.5 (Note) 0.15
5-7 2
11 - 15 5.5
22 7

Note. For the 3.5kW of 400V class, leakage current is 2mA, which is the

same as for 5kW and 7kW.

Table 11.7 Leakage circuit breaker selection example

Servo amplifier

Rated sensitivity current of leakage
circuit breaker [mA]

MR-J3-1003S to MR-J3-35000S

MR-J3-1000S1 to MR-J3-401S1 15
MR-J3-601S4 to MR-J3-35001S4
MR-J3-50001S(4) 30
MR-J3-70001S(4) 50
MR-J3-11KS(4) to MR-J3-22K1S(4) 100
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(2) Selection example
Indicated below is an example of selecting an earth-leakage current breaker under the following conditions.

2mm?2x 5m 2mm?2x 5m
MCCB
—x ! Servo amplifier Servo motor
MR-J3-40030S HF-KP43
191 Iga 192 Igm

Use an earth-leakage current breaker generally available.
Find the terms of Equation (11.1) from the diagram.

—00. 2 —
191=20" 72 = 0.1 [mA]
g2 =20+ —2— = 0.1 [mA]

1000

Ign=0 (not used)

lga=0.1 [mA]

Igm=0.1 [mA]

Insert these values in Equation (11.1).

Ig=10 - {0.1+0+0.1+1 - (0.14+0.1)}

24.0 [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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11.18 EMC filter (recommended)

For compliance with the EMC directive of the EN Standard, it is recommended to use the following filter. Some
EMC filters are large in leakage current.

(1) Combination with the servo amplifier

Recommended filter (Soshin Electric)
Servo amplifier Model Rated current Rated voltage Leakage current Mass [kg]([Ib])
[Al [VAC] [mA]
MR-J3-1003S to MR-J3-10000S
(Note) HF3010A-UN 10 3.5(7.72)
MR-J3-1000S1 to MR-J3-4000S1 5
MR-J3-2000JS - MR-J3-35000S (Note) HF3030A-UN 30 250 5.5(12.13)
MR-J3-50000S - MR-J3-70000S (Note) HF3040A-UN 40 65 6 (13.23)
MR-J3-11KOS to MR-J3-22K[0S (Note) HF3100A-UN 100 12 (26.46)
MR-J3-6000S4 - MR-J3-10000S4 TF3005C-TX 5 6 (13.23)
MR-J3-20000S4 to MR-J3-70000S4 TF3020C-TX 20
MR-J3-11K[0S4 TF3030C-TX 30 500 5.5 7.5(16.54)
MR-J3-15K[1S4 TF3040C-TX 40
12.5 (27.56)
MR-J3-22K[0S4 TF3060C-TX 60
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 >

Uy

NS 1 (Note 2)
( Surge protector 1
7 2 (RAV-781BYZ-2)

(Okaya Electric Industries)

(Note 2)
1 2 Surge protector 2

w

P

@ (RAV-781BXZ-4)
= (Okaya Electric Industries)

1

Note 1. For 1-phase 200V to 230VAC power supply, connect the power supply to L4, L, and
leave L; open.
There is no L; for 1-phase 100 to 120VAC power supply. Refer to section 1.3 for the
power supply specification.
2. The example is when a surge protector is connected.
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(3) Outline drawing
(a) EMC filter

HF3010A-UN
[Unit: mm]
3-M4 | 4-55%x7 3-M4 M4
1
 cC—D !  ——
s E=E| | | EE 7
| = = N == =
MmME=s | == - P
' I | Approx.41
258+ 4 o514
273+2
2
288+ 4
300+ 5
|
K ' o
|
HF3030A-UN = HF-3040A-UN
6-K
— s 1 i
3L
o 7
~—| NN
£ FRih —
& -
D
J+2
. H2 R
Dimensions [mm]
Model
A B C D E F G H J K L M
HF3030A-UN R3.25,
260 | 210 | 85 | 155 | 140 | 125 | 44 | 140 | 70 M5 | M4
HF3040A-UN length 8
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HF3100A-UN

[Unit: mm]

16513

™
+
o
g
TF3005C-TX = TX3020C-TX * TF3030C-TX
[Unit: mm]
3-M4 6-R3.25 length8 M4 M4 3-M4
— — M4
N /
N N A
- 0 O O . |
é y
S Lo
< g d Lo
© N & ANl «~[ 1 1
S T -1 BRI o
Al / — 3G | @) - 3 e 1 1
T4 © Lo
T t--. @‘
IN : y l
Approx.67.5
+3
15042
30815 Approx.160
3325 1705
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22 22

TF3040C-TX * TF3060C-TX

[Unit: mm]
3-M6 8-M M4 M4 3-M6 M6
N~ X,
% O O O O } i [
o A
a r—-—1
Q 1 I
< _f 1] 1 | @
) ek ~ L
el ok H| FH N Lo
J;\fj & Of & u : :
T © =
[E Lo _1 @
A
N O 8) 8 O ] I [
_ D#1 D1 D1 | L R
Ct2 K+2
Bt5 J
A+5 Ht5
o k
|
L o - - e L _—_2a
1 I
Dimensions [mm]
Model
A B C D E F G H J K L M
TF3040C-TX Approx Approx R3.25
438 412 390 100 175 160 145 200 ' 180 " | length 8
TF3060C-TX 190 91.5 (M6)
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(b) Surge protector

RAV-781BYZ-2 [Unit: mm]
1) 2) 3)
‘-ITI Black ¢ Black 9 Black
$4.2+0.2 Bl oH - yRackyEackrHa
I | |
ol | |
O 0O O u{' ]
@
N
SERNIEN ot N UL-1015AWG16
W 5 h
N
i ©
o P
b A
® <
[TT1
41210
RAV-781BXZ-4 [Unit: mm]
"|?| —
$4.2+0.2 o H
A O-k
OO0 0O H
%
N
HRH %Or N UL-1015AWG16
.
é S
/ [qV]
i "
o S
b H
@ <
y
41210
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MEMO
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12. ABSOLUTE POSITION DETECTION SYSTEM

12. ABSOLUTE POSITION DETECTION SYSTEM

- If an absolute position erase alarm (25) or absolute position counter warning (E3)
ACAUTION has occurred, always perform home position setting again. Not doing so can cause
runaway. Not doing so may cause unexpected operation.

POINT

- If the encoder cable is disconnected, absolute position data will be lost in the
following servo motor. HF-MP, HF-KP, HF-SP, HC-RP, HC-UP, HC-LP, and HA-
LP series. After disconnecting the encoder cable, always execute home position
setting and then positioning operation.

12.1 Features

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 servo system 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.

If a power failure or a fault occurs, restoration is easy.

Servo system controller Servo amplifier
1
o ! ©
| =I Position data ! £5
Current ' 8 g
position —L— ! 55
Home position data 4 Detecting Detecting the | 3 3
. e 1 o g
LSO the number position within| o o
~cyco of revolutions | |one revolution | !
1
MR-J3BAT ( )
Servo motor Battery _ .
High speed serial
1 pulse/rev accumulative revolution counter communication
Within one-revolution counter
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12.2 Specifications

POINT

* Replace the battery with only the control circuit power ON. Removal of the battery
with the control circuit power OFF will erase the absolute position data.

(1) Specification list

Item Description
System Electronic battery backup system
Battery 1 piece of lithium battery ( primary battery, nominal+3.6V)
Type: MR-J3BAT
Maximum revolution range Home position+=32767 rev.
(Note 1) Maximum speed at power failure 3000r/min
(Note 2) Battery backup time Approx. 10,000 hours (battery life with power off)
(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. Time to hold data by a battery with power off. Replace battery within three years since the operation start whether power is
kept on/off. If the battery is used out of specification, the absolute position lost (25) may occur.
3. Quality of battery degrades by the storage condition. It is recommended to connect and use battery in the servo amplifier
within two years from the production date. The life of battery is five years from the production date regardless of the connection.

(2) Configuration

Servo system controller Servo amplifier

[ | — | | o1 o2 Eh

 I—

1

Battery CN4
= Servo motor

(MR-J3BAT)— T

(3) Parameter setting
Set "0 O0O1" in parameter No.PA03 to make the absolute position detection system valid.

Parameter No.PA03

L]

—[ Absolute position detection system selection
0: Used in incremental system
1: Used in absolute position detection system
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12. ABSOLUTE POSITION DETECTION SYSTEM

12.3 Battery installation procedure

* Before installing a battery, turn off the main circuit power and wait for 15 minutes or
longer (20 minutes for 30kW or higher) until the charge lamp turns off. Then, check
AWARNING the voltage between P(+) and N(—) with a voltage tester or others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

POINT

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

12.3.1 When replacing battery with the control circuit power ON

POINT

* Replacing battery with the control circuit power OFF will erase the absolute
position data.

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 amplifier. To replace battery with the control circuit power
OFF, refer to section 12.3.2.

12.3.2 When replacing battery with the control circuit power OFF

Replacing battery with the control circuit power OFF will erase the absolute position data, but battery can be
replaced without erasing the absolute position data in the following procedure. In this procedure, MR-
J3BTCBLO3M battery connection cable is required. MR-J3BTCBLO3M cannot be added after home position is
set. Make sure to connect MR-J3BTCBLO3M between the servo amplifier and the encoder cable when setting
up the encoder cable. Refer to section 12.5 for the replacement procedure of the battery.

Servo amplifier

(Note)
MR-J3BTCBLO3M  Encoder cable

cnz ([} ([} -

L
CN4 Eix —

[ Servo motor
MR-J3BAT

Note. Make sure to install MR-J3BTCBLO03M when setting up the encoder cable.
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12. ABSOLUTE POSITION DETECTION SYSTEM

12.4 Battery 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.

Insert connector into CN4.

For MR-J3-3500S or less * MR-J3-200[054 or less For MR-J3-500S or more * MR-J3-3500S4 or more

12.5 Procedure to replace battery with the control circuit power OFF
12.5.1 Preparation for battery replacement

For the battery replacement, battery for backup is required separately from the battery to be replaced. Prepare
the following batteries.

Product Number and Use Remarks

1 for backup . ’
MR-J3BAT Battery within two years from the production date.
1 for replacement
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12. ABSOLUTE POSITION DETECTION SYSTEM

12.5.2 Replacement procedure

e Step 1
Servo amplifier
Connect MR-J3BAT for backup to the battery connector of MR-
J3BTCBLO3M.
MR-J3BTCBLO3M
CN2 ] X
CN4 [b
Old MR-J3BAT
MR-J3BAT
:llb for backup
New MR-J3BAT
Step 2

Servo amplifier "
Remove old MR-J3BAT from the servo amplifier.

MR-J3BTCBLO3M
cN2 ]

CN4 [

|:I5/
Old MR-J3BAT MR-J3BAT
:b for backup

New MR-J3BAT

:

Step 3
Install new MR-J3BAT to the servo amplifier. Then, connect the lead wire
plug of new MR-J3BAT to the C4 connector of the servo amplifier.

Servo amplifier

MR-J3BTCBLO3M
CN2 ]

CN4 [

New MR-J3BAT

a

MR-J3BAT
for backup

Step 4
Remove the MR-J3BAT for backup from the battery connector of MR-
J3BTCBLO03M, and the procedure is completed.

Servo amplifier

MR-J3BTCBLO3M

cN2 ] d
CN4 [5
L~ X
New MR-J3BAT T
MR-J3BAT
for backup
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12. ABSOLUTE POSITION DETECTION SYSTEM
1

12.6 Confirmation of absolute position detection data

You can confirm the absolute position data with MR Configurator.
Choose "Diagnostics" and "Absolute Encoder Data" to open the absolute position data display screen.

(1) Choosing "Diagnostics" in the menu opens the sub-menu as shown below.

bet name - (Axis1) [0O0Station] MR-J

Diagnostics
Mo motor rakation, ..
System information displasy. ..
Tuning data...
Absalute encader data. ..
System composition listing...
Axis name setking. ..
Amplifier diagnoskic. .,

(2) By choosing "Absolute Encoder Data" in the sub-menu, the absolute encoder data display window appears.

&% Absolute encoder data

(3) Press the "Close" button to close the absolute encoder data display window.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

This chapter explains a large capacity of 200V (30k to 37kW)/400V (30k to 55kW).

Explanation made in this chapter is exclusively for the MR-J3-CR converter units and the MR-J3-DULOS drive
units. Explanations on the following items are the same as those for servo amplifiers with 22kW or less. For
such explanations, refer to the section indicated in the table.

Item Reference
Startup Chapter 4
General gain adjustment Chapter 6
Special adjustment functions Chapter 7
Absolute position detection system Chapter 12

13.1 Functions and menus

POINT
* Explanations on the following item are the same as those for servo amplifiers with
22kW or less. Refer to the section below for details.
* Function list section 1.4
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.1 Function block diagram

The function block diagram of this servo is shown below.

MCCB
—x

.
e

Power
supply

Power factor Regenerative
improving DC  option

1

Converter P, c
TN T O
| Etlgglf Thyristor T |
MC :L1 ° . ?i, L+
//_?_ |
: L2 !
> O A+
| ! -
|
/_?_ CHARGE g Regenerative |
! lamp ’ TR L -
: o > O—» L—
: Cooling fan l
:L11 @ :
'T Control !
Lo | & |2 T circuit |
21 power !
> &>—|
— [ | supply |
|
! 1
: i Base Voltage Current !
_,_—? = amplifier detection| |detection|
- !
| T l l |
| | CPU | |
| AN !
|
|
|
|
1 :
! |
|
‘ <L IF |
- _enpt }----[ _oNt ]----{ cN40 |-
AN
Converter unit
protection coordination
Z » CN40A
MC drive | | Malfunction, warning, forced stop

—————>Ln

——————» |2
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

MCCB
—X _———

(Note 1) I
Power —X . ———
supply |

(Note 4) —X

External

dynamic brake
(option)
Drive unit Servo motor

I
|
|
L+ ﬁq ¥ l
| |
} | | Current |
! detector }
| || |
l l
L_ | |
L—>—o0 !
| Cooling fan !
|
| |
| |
NI L 'T Control !
L1 X + circuit B I—f_l |
) L | & power ase amplifier |
217 © i supply | !
w sTO 1
Control I
STO © b Over | | Current |
switch ﬁIC :2 circuit current| |detection !
| l : E Encoder BU
l L ; | e LBV
l ; ! BW
! . Virtual I ' Cooling fan'
! Position command encoder ! | |
| input Model position Mode speed | ! !
l control control l | s ‘ |
> | Servo motor |
i 1 \r/r:g’ltjc;drl i :thermal relay:
| - :
| l OHS1 OHS2
: Model positon Model speed [ Model torque :
! ' MR-J3BAT (Note 3)
| <
| 4
| Optional battery
[=] Actual position Actual speed .| Current iti
CN40 3 control contrgl " Zontrol : gFor absolute position
o , detection system)
Termination T ‘L I 1 (Note 2)
connector = = Linear encoder
MR-J3-TM [ |& I S
(Option) ﬁ 5
IIF USB
Control

Controller Drive unit Personal Analog monitor L
or or computer (2 channel) Digital I/0

drive unit cap USB

Note 1. Refer to section 13.3.8 for the power supply specification of the servo motor cooling fan.
2. When fully closed control is used.
3. When configuring absolute position detection system in fully closed control, battery is not required.
4. Use an external dynamic brake for the drive unit. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.2 Packing list

Unpack the product and check the rating plate to see if the converter unit, drive unit and servo motor are as you
ordered.

(1) Converter unit

POINT

- Regenerative resistor and power factor improving DC reactors are option.
Purchase them separately if required. (Section 13.9.2, 13.9.6)

Magnetic contactor
, 9 Digital /O To use the AC
Model Converter unit Eyebolt wiring connector
connector servo safely
(Note)
MR-J3-CR55K
1 2 1 1 1
MR-J3-CR55K4
Note. Magnetic contactor control connector is mounted to CNP1 of the converter unit before shipping.
(2) Drive unit
To use the AC
Model Drive unit Bus bar Eyebolt
servo safely
MR-J3-DU30KOS + MR-J3-DU37KOS 1 5 5 1
MR-J3-DU30K[1S4 to MR-J3-DU55K1S4

(3) Servo motor

To use the AC

Model Servo motor
servo safely

HA-LP30K1 = HA-LP37K1
HA-LP30K1M * HA-LP37K1M
HA-LP30K2 = HA-LP37K2
HA-LP25K14 to HA-LP37K14
HA-LP30K1M4 to HA-LP50K1M4
HA-LP30K24 to HA-LP55K24
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.3 Standard specifications

(1) Converter unit

Converter unit MR-J3-CRO
Iltem 55K 55K4
outout Rated voltage 283 to 326VDC 538 to 678VDC
utpu
P Rated current [A] 2159 113.8
Voltage/frequency 3-phase 200 to 230VAC, 50/60Hz 3-phase 380 to 480VAC, 50/60Hz
Rated current [A] 2511 132.2
Main circuit power | Permissible voltage
. 3-phase 170 to 253VAC 3-phase 323 to 528VAC
supply fluctuation
Permissible fi
ermls§| e frequency Within=£ 5%
fluctuation
Voltage/frequency 1-phase 200 to 230VAC, 50/60Hz 1-phase 380 to 480VAC, 50/60Hz
Rated current [Al] 0.3 0.2
o Permissible voltage
Control circuit . 1-phase 170 to 253VAC 1-phase 323 to 528VAC
fluctuation
power supply —
Permissible frequency L
. Within=5%
fluctuation
Power consumption [W] 45
Voltage 24VDC£10%
Interface power b | "
ower su capaci
supply PRIy capacty (Note) 0.13
[Al
Rated output [kW] 55
Regenerative power One MR-RB139: 1300W One MR-RB136-4: 1300W
(Using regenerative option) Three MR-RB137: 3900W Three MR-RB138-4: 3900W
) ) Regenerative overvoltage shutoff, overload shutoff (electronic thermal protector)
Protective function ) . ) . )
Regenerative alarm protection, undervoltage, instantaneous power failure protection
) CE (LVD: EN 50178, EMC: IEC/EN 61800-3)
Compliance to standards
UL (UL 508C)
Structure Force-cooling, open (IP rating: IP00)
i [l 0 to 55 (non-freezing)
. In operation S -
@ Ambient [F] 32 to 131 (non-freezing)
2 | temperature [°’C] —20 to 65 (non-freezing)
° In storage > -
5 [F] —4 to 149 (non-freezing)
= Ambient In operation
% o 90%RH or less (non-condensing)
GEJ humidity In storage
5 . Indoors (no direct sunlight)
.= [ Ambient . - .
= Free from corrosive gas, flammable gas, oil mist, dust and dirt
. Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less at 10 to 55Hz (directions of X, Y and Z axes)
k 25
Mass [kl
[Ib] 55.1

Note. 0.13A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of I/0

points.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(2) Drive unit
(a) 200V class

Drive unit MR-J3-DUOS
ltem 30KB | 37KB
Rated voltage 3-phase 170VAC
Output
Rated current Al 174 | 204
Voltage/frequency 1-phase 200 to 230VAC, 50/60Hz
Rated current [A] 0.3

Control circuit

Permissible voltage

1-phase 170 to 253VAC

fluctuation
power supply —

Permissible frequency e

) Within5%

fluctuation

Power consumption [W] 45
Main circuit power supply The main circuit power of the drive unit is supplied by the converter unit.
Interface power Voltage 24VDC=£10%
supply Power supply capacity (Note 1) 0.2A (including CN8 connector signals)

Control system

Sine-wave PWM control, current control system

Dynamic brake

External option (Note 2)

Protective function

Overcurrent shut-off, overload shutoff (electronic thermal protector)
Servo motor overheat protection, encoder error protection, undervoltage
Instantaneous power failure protection, overspeed protection
Excessive error protection

Response performance

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

(Note 3) Test pulse interval: 1 to 25Hz
Test pulse input (STO) Test pulse off time: Up to 1ms
Safety function STO (IEC/EN 61800-5-2)

Safety performance

ISO/EN ISO 13849-1 PL d (category 3), IEC/EN 61508 SIL 2, IEC/EN 62061 SIL CL2

Compliance to standards

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

Structure Force-cooling, open (IP rating: IP00)
) [°C] 0 to 55 (non-freezing)
In operation S -
o | Ambient ['F] 32 to 131 (non-freezing)
c
S | temperature [°’C] —20 to 65 (non-freezing)
s} In storage > -
§ [FI —4 to 149 (non-freezing)
w | Ambient In operation ]
e o 90%RH or less (non-condensing)
g humidity In storage
5 ) Indoors (no direct sunlight)
£ | Ambient . I .
z Free from corrosive gas, flammable gas, oil mist, dust and dirt
w Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less at 10 to 55Hz (directions of X, Y and Z axes)
k 26
Mass [kal
[Ib] 57.3

Note 1. 0.2A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of /O

points.

2. Use an external dynamic brake for the drive unit. 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

system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
3. This function diagnoses malfunction of contacts including an external circuit by shortly turning OFF signals from a controller to the
servo amplifier at a constant period while input signals of the servo amplifier are ON.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(b) 400V class

Drive unit MR-J3-DUCIS4
Item 30KB | 37KB | 45KB | 55KB
Rated voltage 3-phase 323VAC
Output
Rated current Al 87 | 102 | 131 | 143
Voltage/frequency 1-phase 380 to 480VAC, 50/60Hz
Rated current [A] 0.2
o Permissible voltage
Control circuit . 1-phase 323 to 528VAC
fluctuation
power supply Pormissiblo f
T n
ermls:.y e frequency Within 5%
fluctuation
Power consumption [W] 45
Main circuit power supply The main circuit power of the drive unit is supplied by the converter unit.
Interface power Voltage 24VDC=*10%

supply

Power supply capacity

(Note 1) 0.2A (including CN8 connector signals)

Control system

Sine-wave PWM control, current control system

Dynamic brake

External option (Note 2)

Protective function

Overcurrent shut-off, overload shutoff (electronic thermal protector)
Servo motor overheat protection, encoder error protection, undervoltage
Instantaneous power failure protection, overspeed protection
Excessive error protection

Response performance

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

(Note 3)

Test pulse input (STO)

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

Safety function

STO (IEC/EN 61800-5-2)

Safety performance

ISO/EN ISO 13849-1 PL d (category 3), IEC/EN 61508 SIL 2, IEC/EN 62061 SIL CL2

Compliance to standards

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

Structure Force-cooling, open(IP rating: IP00)
. [°’C] 0 to 55 (non-freezing)
In operation S -
o | Ambient [F] 32 to 131 (non-freezing)
c
.9 | temperature [°’c] —20 to 65 (non-freezing)
s} In storage > -
§ [F] —4 to 149 (non-freezing)
< | Ambient In operation )
€z o 90%RH or less (non-condensing)
GE) humidity In storage
5 . Indoors (no direct sunlight)
.E [ Ambient . T .
z Free from corrosive gas, flammable gas, oil mist, dust and dirt
u.| Altitude Max. 1000m above sea level
Vibration 5.9 [m/s?] or less at 10 to 55Hz (directions of X, Y and Z axes)
[kg] 18.5 26
Mass
[Ib] 40.8 57.3

Note 1. 0.2A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of /O

points.

2. Use an external dynamic brake for the drive unit. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.

3. This function diagnoses malfunction of contacts including an external circuit by shortly turning OFF signals from a controller to the
servo amplifier at a constant period while input signals of the servo amplifier are ON.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.4 Model definition

(1) Rating plate

Model
MR-J3-CR55K .
Capacit
POWER : 55kW 7 varadly
INPUT _ : AC200V-230V 50/60Hz <«—— Applicable power supply
OUTPUT : <+«— Rated output current
SERIAL : A5 D — Serial number (Note)

PASSED

Note. For the year and month of manufacture, refer to section 1.5 (1).

(2) Model
(a) Converter unit

MR—J3—CR55K[O

L

Series Symbol Power supply
None | 3-phase 200 to 230VAC
4 3-phase 380 to 480VAC

Power supply

Indicates converter unit Rated output: 55kW

(b) Drive unit
MR—J3—-DuUuOBSsSO

Power supply

Series Symbol Power supply

None | 3-phase 200 to 230VAC
4 3-phase 380 to 480VAC

Indicates drive unit Drive safety compatible

SSCNETII interface

Rated output
Rated output [kW]

Symbol 200V class 400V class
30K 30 30
37K 37 37
45K 45
55K 55
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.5 Combinations of converter units, drive units and servo motors

The following tables indicate the combinations of the converter units, drive units and servo motors.

(1) 200V class

Servo motor
Converter unit Drive unit HA-LPO
1000r/min 1500r/min 2000r/min
MR-J3-DU30KOS 30K1 30K1M 30K2
MR-J3-CR55K
MR-J3-DU37KS 37K1 37K1M 37K2
(2) 400V class
Servo motor
Converter unit Drive unit HA-LPO
1000r/min 1500r/min 2000r/min
25K14
MR-J3-DU30K[S4 30K1M4 30K24
30K14
MR-J3-CR55K4 MR-J3-DU37K[1S4 37K14 37K1M4 37K24
MR-J3-DU45K 0S4 45K1M4 45K24
MR-J3-DU55K 1S4 50K1M4 55K24
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.6 Parts identification

(1) Converter unit (MR-J3-CR55K(4))

POINT

terminal cover, refer to section 13.1.7.

« This servo amplifier is shown without the terminal cover. For removal of the

Name/Application

Detailed
explanation

Fixed part
(4 places)

Magnetic contactor control connector (CNP1)
Connect to the operation coil of the magnetic contactor.

Cooling fan

1/O signal connector (CN1)
Used to connect digital 1/O signals.

Section 13.3.5

Charge lamp

Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.

Display
The 3-digit, seven-segment LED shows the servo status
and alarm number.

Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.

@%2@@

MODE DOWN  SET

L Used to set data.
Used to change the
display or data in each
mode.

Used to change the
mode.

Section 13.4

For manufacturer setting connector (CN6)

The connector is for manufacturer setting. Although the
shape is similar to analog monitor connector (CN6) of the
drive unit, do not connect anything including an analog
monitor.

Protection coordination connector (CN40)
Connect to CN40A of the drive unit.

For manufacturer setting connector (CN3)
For manufacturer adjustment. Though the shape is similar
to RS-422 communication connector (CN3), do not
connect anything, including a personal computer and MR-
PRUO3 parameter unit.

L+ L—terminal (TE2-2)

Used to connect to a drive unit using a bus bar supplied
with drive unit.

Control circuit terminal L11- L21(TE3)
Supply control circuit power.

Regenerative option - Power factor improving DC reactor
(TE1-2)

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

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

Protective earth (PE) terminal (&)
Ground terminal.

Main circuit terminal block (TE1-1)
Supply main circuit power.

Section 13.3.2
Section 13.3.3
Section 13.3.4

L+L—terminal (TE2-1)

When using brake unit, connect it to this terminal. Do not
connect anything other than the brake unit.

Section 13.9.10

Rating plate

Section 13.1.4
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(2) Drive unit (MR-J3-DU30K[1S4 + MR-J3-DU37K1S4)

POINT

* The cover of the terminal section is open in the illustration below. For opening or
closing of the terminal cover, refer to section 13.1.7.

Fixed part
(4 places)

\

Cooling fan

%}
&[]

Name/Application e%?;ﬂ;eti%n
Display
The 3-digit, seven-segment LED shows the servo status and Section 4.3
alarm number.
Rotary axis setting switch (SW1)
SW1
Used to set the axis No. of drive unit.
Section 3.14
Test operation select switch (SW2-1)
Swz Used to perform the test operation mode by
using MR Configurator-
!‘ For manufacturer setting (Be sure to set to
the "Down" position).
1 2
USB communication connector (CN5) .
; Section 11.8
Connect with the personal computer.
1/0 signal connector (CN3) )
Used to connect digital I/O signals. gect!on gi
More over an analog monitor is output. ection 3.
Battery holder .
Install the MR-J3BAT battery. Section 12.4
STO 1/0 signal connector (CN8) Chaoter 15
Used to connect MR-J3-D05 safety logic unit and external safety A p
relay. pp. 10
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front axis drive
unit. .
Section 3.10
SSCNETII cable connector (CN1B)
Used to connect the rear axis drive unit. For the final axis, puts a
cap.
Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1
Load-side encoder connector (CN2L) .
Connect the load-side encoder. Section 14.2
Battery connector (CN4)
Used to connect the battery for absolute position data backup. Section 11.9
To use this servo amplifier for the absolute position detection Chapter 1'2

system in the semi closed loop system, the MR-J3BAT battery is
required.

Converter unit connectors (CN40A)
Connect to CN40 of the converter unit.

Converter unit connectors (CN40B)
Connect the termination connector (MR-J3-TM).

Section 13.3.2

L+ L— terminals (TE2)

Connect to the L+ L— terminals of the converter unit using the
bus bar supplied.

Control circuit terminal Li1= L21(TE3)
Supply control circuit power.

Motor power supply terminals (TE1)
Connect to U, V, W of the servo motor.

Protective earth (PE) terminal (&)
Ground terminal.

Section 13.3.2
Section 13.3.3
Section 13.3.4

Rating plate

Section 13.1.4
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(3) Drive unit (MR-J3-DU30KOS * MR-J3-DU37KOS * MR-J3-DU45KS4 + MR-J3-DU55KS4)

POINT

* This servo amplifier is shown without the terminal cover. For removal of the
terminal cover, refer to section 13.1.7.

Detailed

Name/Application explanation

Display
The 3-digit, seven-segment LED shows the servo status and Section 4.3
alarm number.

Rotary axis setting switch (SW1)
SW1

Used to set the axis No. of drive unit.

Section 3.14

Test operation select switch (SW2-1)
Used to perform the test operation mode by
using MR Configurator.

m
=3
N

!‘ For manufacturer setting (Be sure to set to
1 5 the "Down" position).

USB communication connector (CN5)

Connect with the personal computer. Section 11.8

1/0 signal connector (CN3)
Used to connect digital I/O signals.
More over an analog monitor is output.

Section 3.2
Section 3.4

fixed part Cooling fan  I'Battery holder

(4 places) Install the MR-J3BAT battery. Section 12.4

STO /0O signal connector (CN8) Chapter 15

Used to connect MR-J3-D05 safety logic unit and external safety App. 10
relay. ’

O

SSCNETII cable connector (CN1A)

Used to connect the servo system controller or the front axis drive|
unit.

SSCNETII cable connector (CN1B)

Used to connect the rear axis drive unit. For the final axis, puts a
cap.

Section 3.10

Servo motor encoder connector (CN2) Section 3.4
Used to connect the servo motor encoder. Section 11.1

Load-side encoder connector (CN2L)

Connect the load-side encoder. Section 14.2

Battery connector (CN4)
Used to connect the battery for absolute position data backup. Section 11.9
To use this servo amplifier for the absolute position detection Chapter 1'2
system in the semi closed loop system, the MR-J3BAT battery is p
required.

TE2-2
For manufacturer adjustment. Leave this open.

Control circuit terminal L1+ L21 (TE3)
Supply control circuit power.

Converter unit connectors (CN40A)
Connect to CN40 of the converter unit.

Converter unit connectors (CN40B)
Connect the termination connector (MR-J3-TM). Section 13.3.2
Section 13.3.3
Section 13.3.4

Motor power supply terminals (TE1)
Connect to U, V, W of the servo motor.
Protective earth (PE) terminal (&)
Ground terminal.

L+L— terminals (TE2)

Connect to the L+ L— terminals of the converter unit using the
bus bar supplied.

Rating plate Section 13.1.4
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.7 Removal and reinstallation of the terminal block cover

* Before removing or installing the front cover, turn off the power and wait for 20
minutes or more until the charge lamp turns off. Then, confirm that the voltage
ACAUTION between L+ and L— is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

(1) MR-J3-CR55K(4), MR-J3-DU30KOS, MR-J3-DU37KS, MR-J3-DU45K[S4 or MR-J3-DU55K[1S4
Here, the method for removing and reinstalling the terminal block cover using the figure of converter unit as
an example. For a drive unit, the shape of the main unit is different. However, the removal and reinstallation
of the terminal block can be performed in the same procedure.

(a) How to remove the terminal block cover
Remove the installation screws (A), B), C), D)) on
the four corners of the terminal block cover.

Pull the terminal block cover toward you and remove
it.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(b) How to reinstall the terminal block cover

1) Put the terminal block cover on and match the
screw holes of the cover fit with those of the
main unit.

2) Install the installing screws into the screw holes
(A). B), C), D)).
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(2) MR-J3-DU30KOS4 or MR-J3-DU37KOS4

(a) Upper terminal block cover

1) How to open

Pull up the cover using the axis A), A)' as a

support.

When pulled up to the top, the cover is fixed.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

2) How to close
Close the cover using the axis A), A)' as a
support.

Press the cover against the terminal box until
the installing knobs click.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(b) Lower terminal block cover

1) How to open

Hold the bottom of the terminal block cover

with both hands.

Pull up the cover using the axis B), B)' as a

support.

When pulled up to the top, the cover is fixed.

17
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

2) How to close

Hold the bottom of the terminal block cover

with both hands.

Close the cover using the axis B), B)' as a

Press the cover against the terminal box until

the installing knobs click.

Setting tab

18
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.1.8 Servo system with auxiliary equipment
3-phaseAC RST
power supply Personal
MR Configurator computer

Molded-case
circuit breaker

The MR Configurator is required for
parameter setting.

USB cable

(Note 4)
Magnetic
contactor (MC)

Drive unit (Note 3)

Line noise
filter (FR-BLF)

3-phase AC
power supply

RST
Magnetic contactor
operation coil
(I/O signal)
Molded-case 44
circuit breaker (MCCB)
P2 \
i ; J Encoder cable
Power fagtor Improving = ¢ (MR-J3ENSCBLOM-L/H)
(MR-DCLOK)
L L (Note 2) BW
A 4
>—
<4i;:
Regenerative option
R C
kL - J Servo motor

o\
4

HA-LP series

Note 1. The L+ and L— bus bar used to connect a converter unit to a drive unit are standard accessories. The converter unit is attached to
the drive unit actually. (Refer to section 13.2.1.)
2. The power supply of the servo motor cooling fan differs depending on the capacity of a servo motor. Refer to section 13.3.8.
3. For MR-J3-DU30KB4 or MR-J3-DU37KB4.
4. 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.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.2 Installation

AWARNING

- To prevent electric shock, ground each equipment securely.

= Stacking in excess of the limited number of product packages is not allowed.

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

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

* Do not get on or put heavy load on the equipment to prevent injury.

« Use the equipment within the specified environmental condition range. (For the
environmental conditions, refer to section 13.1.3.)

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

* Do not block intake and exhaust areas of the converter unit, the drive unit and the
servo motor with a cooling fan. Otherwise, it may cause a malfunction.

* Do not drop or strike the converter unit and servo amplifier (drive unit). Isolate from
all impact loads.

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

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

* When treating the converter unit and servo amplifier (drive unit), be careful about
the edged parts such as the corners of the servo amplifier.

* The converter unit and drive unit must be installed in the metal cabinet.

POINT

- Explanations on the following item are the same as those for servo amplifiers with
22kW or less. Refer to the section below for details.
- Keep out foreign materials Refer to section 2.2.
* Cable stress Refer to section 2.3.
« SSCNETII cable laying Refer to section 2.4.

* Parts Having Service Lives Refer to section 2.6.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.2.1 Installation direction and clearances

* Install the equipment in the specified direction. Not doing so can cause a failure.
ACAUTION - Leave the specified clearances between the converter unit/drive unit and the cabinet
inside walls or other equipment. Not doing so can cause a failure.

(1) Installation

POINT

= Make sure to connect a drive unit to the right side of a converter unit as shown in

the diagram.
=
Top
Converter unit Drive unit 4
o [ [ o o [ [ o ]
) el[e ) 5] —
30mm or i F
more = . ﬂ i
S C = G z
N LA A
= ~5Eu
(e e ° ®
En ﬂEEﬂ ni [
120mm or more Bot‘t'om
7 7 Z
Front view Side view
(2) Mounting dimensional diagram
Approx. 9.5 Approx. W5 [Unit: mm
300 Approx. 20 w1 Approx. W3 Dri it model Dimensions
rive unit mode
9.5 281 \ W5 w4 \ W1 [ W2 | W3 | W4 [ W5 A
»| O
S /120 260 MW W2 117 | MR-J3-DU3OKS,
. e * 37KOS, 45KS4, 300 | 260 | 20 [ 281 | 95 | M6
55K1S4
MR-J3-DU30K[S4,
240 | 120 | 60 | 222 9 M5
37KOS4
NI=}
% § % Converter unit Drive unit 3|8
punched hole punched hole
% k= *
22 4-M6 screw 4-M6 screw 22
X1 % X X
epo g
aa G a
Qo o Q
<< <<
(3) Others

When using heat generating equipment such as the regenerative option, install them with full consideration
of heat generation so that the converter unit and drive unit is not affected.

Install the converter unit and drive unit on a perpendicular wall in the correct vertical direction.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.2.2 Inspection

* Before starting maintenance and/or inspection, turn off the power and wait for 20
minutes or more until the charge lamp turns off. Then, confirm that the voltage
AWARNING between L+ and L— is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the converter
unit whether the charge lamp is off or not.

« To avoid the risk of electric shock, only qualified personnel should attempt
CAUTION . . . .
inspections. For repair and parts replacement, contact your local sales office.

POINT

* Do not perform insulation resistance test on the drive unit as damage may result.

It is recommended to make the following checks periodically.

(1) Check for loose terminal block screws. Retighten any loose screws.
(2) Check the servo motor bearings, brake section, etc. for unusual noise.

(3) Check that the cables and the wires are not damaged or cracked. When the cables and wires are movable,
check them periodically according to the usage conditions.

(4) Check that the connector is securely connected to the servo amplifier.
(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.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3 Signals and wiring

AWARNING

= Any person who is involved in wiring should be fully competent to do the work.
= Before wiring, turn off the power and wait for 20 minutes or more until the charge

lamp turns off. Then, confirm that the voltage between L+ and L— is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the converter unit whether the charge lamp is off or
not.

* Ground the converter unit = drive unit and the servo motor securely.
* Do not attempt to wire the converter unit * drive unit and servo motor until they have

been installed. Otherwise, it may cause an electric shock.

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

pinched. Otherwise, it may cause an electric shock.

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

unexpectedly, resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.
* Ensure that polarity (4, —) 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.

Converter unit
= drive unit

Converter unit

- drive unit
24VDC

DOCOM DOCOM

Control output
signal
DICOM

Control output
signal
DICOM

%SZT

For sink output interface For source output interface

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

which may be given to electronic equipment used near the converter unit - drive
unit.

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

with the power line of the servo motor.

* When using the regenerative resistor, switch power off with the alarm signal.

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

* Do not modify the equipment.
* Connect the drive unit power supply output (U, V, and W) to the servo motor power

supply input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo motor

Drive unit




13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

POINT

* Explanations on the following item are the same as those for servo amplifiers with
22kW or less. Refer to the section below for details.

* 1/O signal connection example Refer to section 3.2.

- Signal (device) explanations Refer to section 3.5.

« Interfaces Refer to section 3.8.

 Treatment of cable shield external conductor Refer to section 3.9.

* SSCNETII cable connection Refer to section 3.10.

* Grounding Refer to section 3.13.

= Control axis selection Refer to section 3.14.
* The pins with the same signal name are connected in the drive unit.

13.3.1 Magnetic contactor control connector (CNP1)

* Always connect the magnetic contactor wiring connector to the converter unit. If the
AWARNING connector is not connected, an electric shock may occur since CNP1-1 and L+4 are
always conducting.

By enabling the control function of the magnetic contactor (parameter No.PA02=[C 11 (initial value)), main
circuit power supply can be shut off automatically when an alarm occurs on the converter unit or the drive unit.

Parameter No.PA02

HENE

—I: Used to select the output of the external magnet contactor drive signal.
0: No used
1: Used (initial value)
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(1) Enabling control function of magnetic contactor (parameter No.PA02=C10 1 (initial value))
Connecting the magnetic contactor control connector (CNP1) to the operating coil of the magnetic
contactor enables to control the magnetic contactor.

Internal wiring diagram of CNP1
(Note 2) Converter unit

MCCB MC
—X L1
Power supply{ —X 1 : L2
| |
—x | ‘ Ls
L1

ILm L
CNP1
MC1| 1

MC2| 2

(Note 1)1

Drive unit Controller
malfunction  forced stop E'\S/IﬁtgLOp
RA1 RA2 RA3 OFF/ON

Converter unit
malfunction

Note 1. Stepdown transformer is required when coil voltage of the magnetic contactor is 200V
class, and the converter unit and the drive unit are 400V class.

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

When the converter unit receives a start command from the drive unit while the magnetic contactor control
connector (CNP1) is connected to the magnetic contactor (refer to section 13.3.2 (1)), CNP1-2 and L1
conduct in the converter unit. Then the control circuit power is supplied to turn ON the magnetic contactor
and the main circuit power is supplied to the converter unit.

Either when an alarm occurs on the converter unit or the drive unit while the control function of the
magnetic contactor is enabled, or when the forced stop 2 (EM2) of the converter unit or the drive unit is
turned OFF, the switch between CNP1-2 and L21 in the converter unit is disconnected and the main circuit
power supply is automatically shut off.

To automatically shut off the main circuit power supply by alarm, enable the control function of the magnetic
contactor.

(2) Disabling control function of magnetic contactor (parameter No.PA02=CCII0)
When not connecting the magnetic contactor control connector (CNP1) to the operating coil of the magnetic
contactor, configure the circuit to shut off the main circuit power supply when detecting an alarm since the
main circuit power supply is not automatically shut off even when an alarm occurs on the converter unit or
the drive unit.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.2 Input power supply circuit

* Insulate the connections of the power supply terminals. Not doing so can cause an
electric shock.

* Magnetic contactor wiring connector on the converter unit CNP1.
Unattached state may cause an electric shock.

= Always, connect the magnetic contactor between the main circuit power supply and
L4, L2, and L3 of the converter unit, to configure a circuit that shuts down the power
supply on the side of the converter unit power supply. If the magnetic contactor is
not connected, a large current keeps flowing and may cause a fire when the
converter unit or the drive unit malfunctions.

= Use the malfunction signal to switch power off. Otherwise, a regenerative transistor
fault or the like may overheat the regenerative resistor, causing a fire.

= Connect the power supply phases (U, V, W) of the servo amplifier and servo motor
correctly. Not doing so can cause the servo motor to run abnormally.

Do not connect a 3-phase 200V power supply or a 3-phase 400V power supply
directly to the servo motor. Otherwise, it may cause a malfunction.

= Check the converter unit model, and then input proper voltage to the converter unit
power supply. When a value exceeding the upper limit value of the input voltage
specification for the converter unit is input, the converter unit and the drive unit will
fail.

POINT

* The signal EM2 of the drive unit is the same as EM1 of the drive unit in torque
control mode.

* Magnetic contactor control connector (CNP1) of the converter unit can be made
valid or invalid with parameter No.PA02 of the converter unit. Refer to section
13.3.1 and 13.3.6 for details of CNP1 and section 13.5 for the parameter settings.

* When using the external dynamic brake, refer to section 11.6 and 13.9.3.

(1) When magnetic contactor control connector (CNP1) is made valid (factory-set)

POINT

= The converter unit controls the main circuit magnetic contactor.

- Refer to section 13.3.7 (1) for the power circuit timing chart, section 13.3.7 (2) for
the alarm occurrence timing chart, section 13.3.7 (3) for the forced stop 2 (EM2)
timing chart.

* Always connect a protection coordination cable (MR-J3CDL0O5M) and a
termination connector (MR-J3-TM). When they are not connected properly, the
servo-on may not be turned ON.

* For the control circuit power supplies of the converter unit and the drive unit,
always turn ON or OFF at the same time.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(@) 200V class (MR-J3-DU30KOS * MR-J3-DU37KOS)

Converter unit Drive unit (Note 6)
TE2-1 External
dynamic brake
(Note 4) L+ C
MCCB MC L (Option)
3-phase ‘ :| |:|CN4OA Servo motor
28?650H2230VAC | MR-J3CDLO5M
— | Ls cable
L Termination I:]CN"'OB U
L f ¢ " connector v
> ' L2 MR-J3-TM 5,
& (Option) — S w
CNP1 CN1 )1_ =
CN2(]
> MC1| 1 1 |picom—
L ( 2avbe
o— MC2| 2 5 |pocom
Power factor improving
DC reactor (Option) 6 |picom “;
S LY Note 2) 2 [ALM
P1
7 |EM1
P OHS2
,,,,, 9 |pocom Servo
motor
thermal
relay
CN3 24VDC—
10 |picom —
Regenerative Regenerative Regenerative -
option (Note 1) option (Note 1) option (Note 1) 15 | ALM
Cooling fan Cooling fan Cooling fan 5 |oicom—24VDC
R1 81 —
R " 3 |pocomf——
[l
4 L 20 |EM2 _¢T ™
1"
|~ (Note 5)
I [ L21 Plate| SD Main circuit
Drive unit ~ Servo motor EMG sto r power supply
malfunction thermal relay switch p
| RA1T  RA2 RA3 OFF/ON
Converter unit d7@Operation
malfunction ready
Note 1.

For the MR-RB137. For the MR-RB137, three units are used as one set (permissible wattage: 3900W).
. When using the Power factor improving DC reactor, disconnect the short bar across P4-P,.
. For specifications of cooling fan power supply, refer to section 13.3.8.
. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts. Depending on the main circuit voltage and operation pattern, bus
voltage decreases, and that may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake
deceleration is not required, slow the time to turn off the magnetic contactor.

Turn off EM2 when the main power circuit power supply is off.

. Use an external dynamic brake for the drive unit. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
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(b) 400V class (MR-J3-DU30K[1S4 to

MR-J3-DU55KS4)

Converter unit Drive unit (Note 7)
TE2-1 External
dynamic brake
(Note 5) L+ X
MCCB MC L (Option)
3.phase ‘ :I Servo motor
280 10 48OVAC ]MR-JBCDLOSM[
—x_ Ls cable
Termination I:l
L [’ L1 connector
S . Lot MR-J3-TM
E:L)O:L (Option)_,_—( D
CNP1 CN1| — —
MC1| 1 1 |picom—
[ [ 24VDC
MC2| 2 5 |pocom
Power factor improving
DC reactor QQpEion) 6 |picom “=
555 Note2) 5 | ALM e—fw
P4
T |Em OHSA1 OHS2
9 Servo
motor
thermal
RA3 relay
CN3 24VDC =
10 |picom —
Regenerative Regenerative Regenerative ”
option (Note 1) option (Note 1) option (Note 1) 15 |ALM
Cooling fan Cooling fan Cooling fan 5 |picom 24VDC |—I
3 |pocom j
[l
[
4 20 |EM2 [~ —. o
f ( Las he (Note 6)
Note 3 . L21 Plate| SD Moa\l/i/r:efisrﬁunl
o fonmer 222 Drive unit  Servo motor EMG st r P pRly
malfunction thermal relay switf:hop
| RA1  RA2 RA3 OFF/ON
Converter unit v@Operation
malfunction ready
Note 1. For the MR-RB138-4. For the MR-RB138-4, three units are used as one set (permissible wattage: 3900W).

. When using the Power factor improving DC reactor, disconnect the short bar across P4-P,.
Stepdown transformer is required for coil voltage of magnetic contactor more than 200V class.
For specifications of cooling fan power supply, refer to section 13.3.8.
Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts. Depending on the main circuit voltage and operation pattern, bus
voltage decreases, and that may cause the forced stop deceleration to shift to the dynamic brake deceleration. When dynamic brake
deceleration is not required, slow the time to turn off the magnetic contactor.

Turn off EM2 when the main power circuit power supply is off.
. Use an external dynamic brake for the drive unit. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
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(2) When magnetic contactor control connector (CNP1) is made invalid

POINT

* When making CNP1 invalid, set "C000" in parameter No.PAO2.
(Refer to section 13.5.)

* Always connect a protection coordination cable (MR-J3CDL0O5M) and a
termination connector (MR-J3-TM). When they are not connected properly, the
servo-on may not be turned ON.

= For the control circuit power supplies of the converter unit and the drive unit,
always turn ON or OFF at the same time.

(a) 200V class (MR-J3-DU30KOS - MR-J3-DU37KOS)

Converter unit Drive unit (Note 7)
TE2-1 External
dynamic brake
(Note 5) L+ ;
MCCB MC L (Option)
3-phase ~ T\ .L Servo motor
200 to 230VAC — | o | — ] 1407
B (g P L :
( f L Termination []CN“OB u
L f ¢ " connector Vv
N Lot MR-J3-TM
Note 3)| CNP1 CN1 | — =
( ) = cN2|]
MC1| 1 1 |picom—]
24VDC
MC2| 2 5
. : pocow (Note 4) =
B%wer fe;cto(rc;n}pro;nng 6 Ipicom Power —X| aw
reactor (Option B suppl
Lo LLL e (Note 2 [ A 1 PRY x|
P1
EM1 OHS2
————— Servo
motor

thermal
relay

CN3 24VDC—-

G3

Regenerative
option (Note 1)

10 |picoMm

Regenerative
option (Note 1)

Regenerative

option (Note 1) 15 |ALM bl

5 |pbicom % fj

3 DpocoM T
|
20 |EM2 ‘7: 1
W - ;
f [ Ln /' (Note 6)
( L21 Plate| SD Main circuit

Cooling fan Cooling fan Cooling fan

power supply
Drive unit Servo motor Operation
malfunction thermal relay E'\S/Iﬁé}?p ready
| RA1__RA2 RA3 OFF

Converter unit o9 = o:j
malfunction MC
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

For the MR-RB137. For the MR-RB137, three units are used as one set (permissible wattage: 3900W).

. When using the Power factor improving DC reactor, disconnect the short bar across P4-P,.

Attach connector for magnetic contactor control (CNP1) on the converter unit. Unattached state may cause an electric shock.

For specifications of cooling fan power supply, refer to section 13.3.8.

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

. Turn off EM2 when the main power circuit power supply is off.
. Use an external dynamic brake for the drive unit. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
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(b) 400V class (MR-J3-DU30KCIS4 to MR-J3-DU55K1S4)

Converter unit Drive unit (Note 8)
TE2-1 External
dynamic brake
Note 6 L+ C
MCCB ( MC ) L (Option)
3-phase /‘/ L LV ]CN40A L L { Servo motor
380 to 480VAC —X . o | — : @
50/60Hz 0 I ) MR-J3CDLO5M @ T >
—X - ( f 3 cable []CN4OB U U
L1 Termination
L f L connector \%
S . 21 MR-J3-TM
= ] (Option) [ &) w
(Note 4)|CNP1 CN1 | — = CN2[
MC1| 1 1 |picom—
24VDC
MC2| 2 5 |pocom
Power factor improving
DC reactor (Option) 6 |picom S
iy N (Note 2) 2 | ALM
P1
. 7 |EM1
OHS2
9 Servo
motor
thermal
relay
CN3 24VDC—=
G3 10 |picom 5
Regenerative Regenerative Regenerative
option (Note 1) option (Note 1) option (Note 1) 15 |ALM H“
Cooling fan Cooling fan Cooling fan 5 |picom 24VDC
R400 S400| —
O O 3 |pocom
[
20 |EM2 (5= ::SE:]
'S L1 !
|~ (Note 7)
(Note 3) f ( L21 Plate| SD Main circuit
Stepdown  Laan ’J power supply
transformer VvV
Drive unit ~ Servo motor Operation
malfunction thermal relay E'\snvatcs:}\op OFF ready
RA1 RA2 RA3 ON
L -
Converter unit/—jl\@ﬂ\—[ NTC '—.
malfunction

Note 1. For the MR-RB138-4. For the MR-RB138-4, three units are used as one set (permissible wattage: 3900W).

2. When using the Power factor improving DC reactor, disconnect the short bar across P4-P,.

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

4. Attach connector for magnetic contactor wiring on the converter unit. Unattached state may cause an electric shock.

5. For specifications of cooling fan power supply, refer to section 13.3.8.

6. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval
between current being applied to the coil until closure of contacts. 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. Turn off EM2 when the main power circuit power supply is off.

8. Use an external dynamic brake for the drive unit. 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
system. For alarms for which the servo motor does not decelerate to stop, refer to section 8.1.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.3 Terminal

Refer to section 13.7 for the terminal block arrangement and signal layout.

(1) Converter unit

Connection target - (Note) Description
_— Abbreviation .
(Application) Terminal block MR-J3-CR55K MR-J3-CR55K4
Main circuit power suopl Lo L-L TE11 Connect 3-phase 200 to 230VAC, | Connect 3-phase 380 to 480VAC,
P PPy T 50/60Hz to L, Ly, Ls. 50/60Hz to L, Ly, Ls.
o Connect 1-phase 200 to 230VAC, | Connect 1-phase 380 to 480VAC,
Control circuit power supply L1 = Loy TE3
50/60Hz. 50/60Hz.
Power factor improving P, . p TE12 When using the power factor improving DC reactor, connect it after
DC reactor e removing the connection plate across P4-Ps.
Regenerative brake P,-C TE1-2 Connect to the P, and C terminals of the regenerative option.
Connect to the L+, L— terminals of the drive unit.
DC link L+ - L— TE2-2 Use the connection bar, which is supplied with the drive unit, to
connect.
) Connect this terminal to the protective earth (PE) terminals of the
Grounding © PE

servo motor and cabinet for grounding.

Note. The permissible tension applied to any of the terminal blocks TE1-1, TE1-2, TE2-2 is 350 [N].

(2) Drive unit

. Description
Connection target L (Note)
L Abbreviation . MR-J3-DU30KOS - MR-J3-DU30KS4 to
(Application) Terminal block
MR-J3-DU37KOS MR-J3-DU55K1S4
o Connect 1-phase 200 to 230VAC, | Connect 1-phase 380 to 480VAC,
Control circuit power supply L1 = Lo TE3
50/60Hz. 50/60Hz.
Connect to the L+ and L— terminals of the converter unit.
L+L— power supply input L+ - L— TE2-1 Use the connection bar, which is supplied with the drive unit, to
connect.
Connect to the servo motor power terminals (U, V, W). Connect the
Servo motor power U-V-W TE drive ur.1it power supply outprt (U, V, and W) to the serv‘o motor power
supply input (U, V, and W) directly. Do not let a magnetic contactor,
etc. intervene. Otherwise, it may cause a malfunction.
) Connect this terminal to the protective earth (PE) terminals of the
Grounding @ PE

servo motor and cabinet for grounding.

Note. The permissible tension applied to any of the terminal blocks TE1, TE2-1 is 350 [N].
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.4 How to use the connection bars

Make sure to use the supplied bus bar and connect the L+ and L— of the drive unit to those of the converter
unit as shown below. Never use bus bar other than the ones supplied with the drive unit. Both units are shown

without the front covers.

Converter unit Drive unit
T { o o 1
@O o@ = U g @
Bus bar
®
H
o — @ ® m
® L+
— L+
A ®)
L= =
B 9 B
o] I [
& D) D) 1
° @) ®°
' e el LI N 10
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.5 Connectors and signal arrangements

POINT

* The pin configurations of the connectors are as viewed from the cable connector
wiring section.

(1) Converter unit

CN1 (Digital I/O connector)
CN6 Leave this open. Model: 17JE-23090-02 (D8A) K11-CG (D-sub 9 pin or
equivalent)

o

‘ \ 5
(=]
/CNP1|CN1 o |
CHARGE

CN40 Connect to CN40A of the

DDK
drive unit. ( )

CNS3 Leave this open. @

D! M
OCOl )

[t
i

el
Lo
~

WNG—3

EM1[—

6 _[ALM
DICOM 1

DICOM

\/
Q

N—

CNP1 (Magnetic contactor wiring connector)
Model: GFKC 2.5/2-STF-7.62
(Phoenix Contact)

O

7
]| MC1

| MC2
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13.

SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

()

Drive unit
The drive unit front view shown is that of the MR-J3-DU30K[1S4, MR-J3-DU37K[1S4 or less. Refer to
section 13.7 Outline Drawings for the appearances and connector layouts of the MR-J3-DU30KS, MR-
J3-DU37KOS, MR-J3-DU45KS4, MR-J3-DU55KS4.

® @i

FUSH

[

(3]

1

I

’ V OPEN

| _CN5 (USB connector)
| —J \L@ <::' Refer to section 11.8.
| <::-CN3 (I/O signal connector)
| " Refer to section 3.4.

) <::CN8 (STO /0 signal connector)
Refer to chapter 15, App. 10.

o 1 [ -l <:: Connector for the front axis
T of CN1A SSCNETII cable.

1)
| —
A

CNACA |
11E8
CNE

A

. Connector for the rear axis of
‘ CN1B SSCNETII cable.

YH

CN2 (Encoder connector)

(3"

Refer to section 3.4.

C\L

[ oNdoB /

The frames of the CN2 and CN3 connectors are
connected to the PE (earth) terminal in the amplifier.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.6 Converter unit signal (device) explanations

POINT

= Explanations on the drive unit signals are the same as those for servo amplifiers
with 22kW or less. Refer to section 3.5.

(1) Signals
For the I/O interfaces (symbols in I/O column in the table), refer to (b) of this section.
. Pin code | Pin No. . L 110
Signal name Function/Application .
division
Digital I/F power DICOM CN1-1 | Used to input 24VDC (24VDC=£10% 200mA) for I/O interface. The power supply
supply input CN1-6 | capacity changes depending on the number of I/O interface points to be used.
For sink interface, connect @ of 24VDC external power supply.
For source interface, connect © of 24VDC external power supply.
Forced stop EM1 CN1-7 | When using MR-J3-CR55K(4) in combination with MR-J3-DUL1S(4), EM1 is not DI
used. Connect between EM1 and DOCOM externally.
Turn EM1 off to bring the motor to a forced stop state, in which the magnetic
connector is turned off and the servo-off signal is output to the drive unit.
Turn EM1 on in the forced stop state to reset that state.
Malfunction ALM CN1-2 | ALM turns off when power is switched off or the protective circuit is activated. DO
Without alarm occurring, ALM turns on within about 1.5s after power-on.
Warning WNG CN1-8 | When warning has occurred, WNG turns on. DO
Digital I/lF common | DOCOM | CN1-5 [ Common terminal for the ALM and WNG output signals of the converter unit.
CN1-9 | Separated from LG.
Pins are connected internally.
For sink interface, connect © of 24VDC external power supply.
For source interface, connect @ of 24VDC external power supply.
Magnetic contactor MC1 CNP1-1 | Connect to the operation coil of the magnetic contactor. Always supplies the control
drive output circuit power since it is conducted with L4 in the converter unit.
* Magnetic contactor wiring connector
AWARNING on the converter unit. Disconnected
state may cause an electric shock.
MC2 CNP1-2 | Connect to the operation coil of the magnetic contactor. When the converter unit
(Note) | receives a start command from the drive unit, it is conducted with L, inside, the

control circuit power is supplied, and then the magnetic contactor is turned ON.
Change parameter No.PAO2 setting to “C1CI0” when controlling without magnetic
contactor control connector (CNP1). (Refer to section 13.3.1.)
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(2) I/O interfaces
(a) Digital input interface (DI)

Give a signal with a relay or open collector transistor.

The following is a connection diagram for sink input. Refer to section 3.8.3 for source input.

For transistor

Converter unit

«—
Approx. 5mA EM1 Approx. 5.6k Q
\
—
; ,
Switch Z.Q "
R | N |picom
1

Vees=1.0V 24VDC+10%
lceo=100 uA 200mA

(b) Digital output interface (DO)

A lamp, relay or photocoupler can be driven. Install a diode for an inductive load, or install an inrush
current suppressing resistor for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or
less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the servo amplifier.
The following is a connection diagram for sink output. Refer to section 3.8.3 for source output.

Converter unit

If polarity of diode is

reversed, servo

Load amplifier will fail.

ALM,
» B B 4
X | B

2—DocoMm

on
T

(Note) 24VDC+10 %
200mA

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

voltage (maximum of 26.4V) from external source.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.7 Timing chart

(1) Power circuit timing chart
Power-on procedure

(a) Always wire the power supply as shown in above section 13.3.2 using the magnetic contactor with the
main circuit power supply (3-phase: L1, L2, L3). Configure up an external sequence to switch off the
magnetic contactor as soon as an alarm occurs.

(b) Switch on the control circuit power supply L1, 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 drive unit will operate properly.

1) When control function of magnetic contactor is enabled and the status remains at ready-on
The main circuit power is not shut off with servo-off.

Servo motor speed Or/min

Drive unit control circuit ON J

power supply OFF ! !
Converter unit control ON J i 3
circuit power supply OFF | |
1 |
1 |
Main circuit ON | I
power supply OFF ——— ! ' (Note 4)
.« G | ! Tb, .
ON | ] | I
Base circuit | | I I I
OFF I l Vo

I

|
Electromagnetic  (Note 1) ON ! |

brake interlock (MBR) OFF !

|

I

Servo-on command ON i
(from controller) OFF :
(Note 2):

I
I

Position command
(Note 3)

0r/min

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate the

electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated

2. Give a position command after the external electromagnetic brake is released.

3. In position control mode

4. “Tb” refers to a delay time when the electromagnetic brake interlock (MBR) is turned off until when the base
circuit is shut off at servo-off. Set Tb using parameter No.PC02.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

2) When control function of magnetic contactor is enabled and the status returns to ready-off
The magnetic contactor of the converter unit is turned off with servo-off, and the main circuit
magnetic contactor is shut off.

Servo motor speed Or/min

Drive unit control circuit ON J

I |
power supply OFF ! !
I |
Converter unit control ON J i 3
circuit power supply OFF I |
I |
I |
Main circuit ON : | I—Ii
power supply OFF 4 ) ! : . |
! S | | | |
ON ‘ | o | —
Base circuit | | | |
OFF ! :
I |

|

|
Electromagnetic ~ (Note 1) ON !
brake interlock (MBR) OFF !
|

|

Servo-on command ON
(from controller) OFF 4T

(Note 2)

i

Position command
(Note 3)

Or/min

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate the
electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
2. Give a position command after the external electromagnetic brake is released.
3. In position control mode
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

3) When controlling magnetic contactor by external sequence
When an alarm occurs, turn OFF the magnetic contactor by the external sequence and shut off
the main circuit power supply.

Servo motor speed Or/min

Drive unit control circuit ON J

power supply OFF ! :
I |
Converter unit control ON J i 3
circuit power supply OFF ! |
I |
Main circuit ON | |
power supply OFF | | (Note 4, 5)
1 (3s) I ! Tb
ON i —"
Base circuit | | | | |
OFF ! ‘ I 1 I )
| | I | I I
Electromagnetic ~ (Note 1) ON | | | \
brake interlock (MBR) OFF ; | ! | '(95 )
| | | | [ ms
J ! ! B E—
Servo-on command ON [ [ T
(from controller) OFF 4T i 3 v
(Note 2) 1 |
I |
I |
Position command . Y/ \
(Note 3) Or/min

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will operate the

electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated

2. Give a position command after the external electromagnetic brake is released.

3. In position control mode

4. “Tb” refers to a delay time when the electromagnetic brake interlock (MBR) is turned off until when the base
circuit is shut off at servo-off. Set Tb using parameter No.PC02.

5. When turning OFF servo amplifiers, the base circuit remains ready-on state. When the status is ready-off, the
base circuit and the servo-on command turns OFF at the same time. (Tb=0)
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(2) Alarm occurrence timing chart

* When an alarm has occurred, remove its cause, make sure that the operation signal
is not being input, ensure safety, and reset the alarm before restarting operation.
CAUTION . L
« As soon as an alarm occurs, make the servo-off status and interrupt the main circuit
power.

(a) When control function of magnetic contactor is enabled
1) Converter unit
When an alarm occurs in the converter unit, the magnetic contactor is turned off and the main
circuit magnetic contactor is shut off. The drive unit in operation stops. To deactivate the alarm,
turn the control circuit power off, then on or request the operation from the driver unit. However,
the alarm cannot be deactivated unless its cause is removed.

b)
Converter unit control ON J u
circuit power suppl
p pply OFF ! ‘
| |
| |
Main circuit ON ! !
power supply OFF
| | | | 1
| a) Vo) d) c)
Converter unit alarm —;—< OFF ON ) | ]OFF %< ON / >< ] OFF
| 1 1
| 1 | 1
ON || Alarm occurrence ! / Alarm occurrence / : /
Drive unit control _I [ : : T
circuit power suppl ' '
P PPY " oFF 7 | | | !
I 1 | | 1
ON | | : ‘ !
Base circuit Lo | |
OFF B | 1(3s) ! | | (3s)
I 1 |
Servo-on command ON Lo —:|
(from controller) OFF |
D |
| 1 |
Drive unit alarm — OFF X oN OFF
1.5s
Reset command ON
(from controller) OFF

50ms or more

a) in Figure Even if an alarm occurs in the converter when the drive unit is at servo-off, the drive
unit does not detect the alarm.

b) c) in Figure To deactivate the alarm of the converter unit, turn the power of the converter unit
off, and then on (b)) or make the drive unit servo-on (c)). (Refer to section 13.6.1.)

d) in Figure If an alarm occurs in the converter when the drive unit is at servo-on, the alarm also
occurs in the drive unit and the drive unit becomes servo-off.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

2) Drive unit

When an alarm occurs on the drive unit, the base circuit is shut off and the servo motor coasts.
When using an external dynamic brake (option), the external dynamic brake is activated to stop
the servo motor. To deactivate the alarm, power the control circuit off, then on, turn the reset
(RES) on or CPU reset command. However, the alarm cannot be deactivated unless its cause is

removed.

Converter unit control
circuit power supply

Main circuit
power supply

Converter unit alarm

Drive unit control
circuit power supply

Base circuit

Servo-on command
(from controller)

Drive unit alarm

Reset command
(from controller)

a) in Figure

OFF /

1 (3s)

ON OFF

OFF >T<

Alarm occurrence

1.5s

50ms or more

After completing to start the drive unit, the main circuit power is supplied while the
drive unit and the converter unit have no alarms.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(b) When controlling magnetic contactor by external sequence
1) Converter unit

When an alarm occurs on the converter unit, the servo-on turns OFF; however, the main circuit
power supply is not shut off. Therefore, shut off the main circuit power supply by the external
sequence. After cancelling the alarm on the converter unit (when an alarm is also occurring on
the drive unit after cancelling the alarm on the drive unit as well), turning ON the reset command
enables to operate again.

Converter unit control
circuit power supply

Main circuit
power supply

Converter unit alarm

Drive unit control
circuit power supply

Base circuit

Servo-on command
(from controller)

Drive unit alarm

Reset command
(from controller)

b)
ON
o i
l e) l
SO R S N B |
| |
OFF :
l a) l d) c)
| |
—‘f( OFF >T< ON ¥— OFF >T< ON . OFF
| I I
ON .| Alarm occurrence Alarm occurrence :
I | I
o 4 | : :
I I | I
I I | I
ON | | li I li
I 1 1
OFF o | (3 ‘
L (3s) : 1 1(3s)
ON || — i
I I I
OFF —— |
I I I
| I |
— OFF X oN OFF
1.5s
ON
OFF

50ms or more

Even if an alarm occurs in the converter when the drive unit is at servo-off, the drive
unit does not detect the alarm.

a) in Figure

b) c) in Figure To deactivate the alarm of the converter unit, turn the power of the converter unit

off, and then on (b)) or make the drive unit servo-on (c)). (Refer to section 13.6.1.)

d) in Figure If an alarm occurs in the converter unit when the drive unit is at servo-on, the alarm
also occurs in the drive unit and the drive unit becomes servo-off.
e) in Figure Shut off the main circuit power supply by the external sequence as soon as an

alarm occurs.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

2) Drive unit
When an alarm occurs in the drive unit, the drive unit turns into the servo-off but the main circuit
power supply is not shut off. Therefore, shut off the main circuit power supply using the external
sequence. Operation can be resumed by turning the reset (RES) ON after the alarm is
deactivated in the drive unit.

Converter unit control ON J
circuit power supply OFF
a) b)
Main circuit ON | |
power supply OFF
Converter unit alarm —< OFF
I
ON

Drive unit control J
circuit power supply OFF

OFF

I

|

I

I

|

ON |
Base circuit |
I

I

I

]

I

I I (35) | | | (33)
— |
Servo-on command ON ‘ 3
(from controller) OFE |
| |
| |
| |
Drive unit alarm — OFF % ON OFF
1.5s
ON Alarm occurrence
Reset command
(from controller) OFE

50ms or more

a) in Figure When an alarm occurs on the drive unit, shut off the main circuit power supply by
the external sequence.
b) in Figure Turn ON the main circuit power supply while an alarm of the drive unit is cancelled.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(3) Forced stop (EM1) ON/OFF timing chart
(a) Forced stop in the converter unit

1) When magnetic contactor control connector (CNP1) is valid
When the forced stop (EM1) is made valid in the converter unit, the magnetic contactor is turned
off and the main circuit power supply is shut off. The drive unit in operation stops, and Main circuit
off warning (E9) appears. When the forced stop (EM1) is deactivated in the converter unit, the
magnetic contactor is turned on, the main circuit power is supplied, and then the drive unit
automatically resumes the operation.

Dynamic brake
N y

|
Servo motor speed |
|
|

1 (50ms) (Note 2) @)
ON e VT A :4—»
Base circuit ‘
OFF ‘ ‘ |
: ! (38) |
S E—
Electromagnetic (Note 1)ON ‘
brake interlock (MBR) !
OFF ‘ ‘
| |
. ‘ ‘
Converter main circuit =X >tence :
off warning Nothing | | |
| ! (38) |
in circui ON | L By
Main circuit power A
SUPPIY OFF ‘ \
Invalid (ON) | ‘
Forced stop (EM1) I/
Valid (OFF)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will
operate the electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
2. There is delay caused by magnetic contactor built into the external dynamic brake (about
50ms) and delay caused by the external relay.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

2) When magnetic contactor control connector (CNP1) is invalid (when turning off magnetic contactor
by the external sequence)
When the converter unit forced stop (EM1) is valid, the base circuit of the drive unit that is in
operation shuts off, and the main circuit off warning (E9) is displayed to the drive unit.
When the forced stop (EM1) of the converter unit is deactivated, the drive unit automatically

restarts operation.

Dynamic brake

Servo motor speed

1 (50ms) (Note 2) (3s)
- ON B >
Base circuit |
OFF
1 1 (3s) 1
[ e EEEE—
Electromagnetic (Note 1) ON ‘ | l—
brake interlock (MBR) OFF ‘
I I
| |
. | |
Converter main circuit Existence |
off warning Nothing ! (3s)
I —»
| | |
| | |
Main circuit ON |
power supply OFF | |
|
Forced stop (EM Invalid (ON) ‘ |
orced stop (EMT) i (oFF)

Note 1. When setting up an electromagnetic brake at customer's side, make up a sequence which will
operate the electromagnetic brake as follow using the electromagnetic brake interlock (MBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated
2. There is delay caused by magnetic contactor built into the external dynamic brake (about
50ms) and delay caused by the external relay.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(b) Forced stop in the drive unit
When the forced stop 2 (EM2) is made valid in the drive unit, the drive unit in operation stops, and then
forced stop occurs.

Forced stop deceleration

Dynamic brake deceleration

<
|
|

Servo motor speed

> <
> *
| |
| I
| >t
| |
|
|
I
|

(3s)

1
Base circuit ON :—| |
OFF | ‘
|
—
Electromagnetic ~ (Note) ON ‘ l_
brake interlock OFF a !
|

Invalid (ON)
Forced stop 2 (EM2) .
Valid (OFF)
I |
I I
Main circuit ON —i
power supply OFF

Note. When setting up an electromagnetic brake at customer's side, make up a sequence which will
operate the electromagnetic brake as follow using the electromagnetic brake interlock (MVBR).
ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated

13- 47



13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.3.8 Servo motor-side details

Terminal box

Encoder connector

CM10-R10P

Encoder connector signal arrangement

°o~F I @ CM10-R10P
oOo Terminal )
o E No. Signal
4 — 1 MR
. = 2 MRR
4 — 3
4 BAT
| [ ] 5 LG
6
7
8 P5
9
10 SHD
HA-LP30K1 HA-LP37K2 HA-LP45K1M4
HALP30KAM4 HALP30K24 HA-LP37K1 HA-LP25K14  HA-LP50K1M4
HA-LP37K24 HA-LP30K1M HA-LP30K14 HA-LP45K24
HA-LP37K1M HA-LP37K14 HA-LP55K24
HA-LP30K2 HA-LP37K1M4
Motor power
supply terminal M8 M10
block screw size
Earth screw size M6 M6

Motor power supply
terminal block

(U-V-W) M8 screw/

Encoder connector
CM10-R10P

N E—

BU BV BW OHSIOHS2

Qe

el

[©

ol

=

H

Thermal sensor
terminal block

(OHS1- OHS2)
M4 screw

I

Cooling fan
terminal block

1~ BU-BV-BW)
M4 screw

ol

Earth terminal M6 screw
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

Signal name Abbreviation Description
Servo motor Connect to the motor power terminals (U, V, W) of the drive unit. Connect the drive unit power
power supply u-v-w supply output (U, V, and W) to the servo motor power supply input (U, V, and W) directly. Do not
let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.
Supply power which satisfies the following specifications.
Power Rated
Voltage Voltage/ .
Servo motor . consumption current
division frequency
W] [A]
HA-LP30K1M, 30K2, 200V | 3-phase 200 to 230VAC 65 (50Hz) | 0.20 (50Hz)
37K2 class 50Hz/60Hz | 85 (60Hz) | 0.22 (60Hz)
HA-LP30K1, 37K1, 120 (50Hz) | 0.65 (50Hz)
Cooling fan BU - BV - BW | | 371qm 175 (60Hz) | 0.80 (60Hz)
HA-LP30K1M4, 400V | 3-phase 380 to 460VAC 65 (50Hz) | 0.12 (50Hz)
30K24, 37K24 class 50Hz | 85(60Hz) | 0.14 (60Hz)
HA-LP30K14, 37K14, 3-phase 380 to 480VAC 110 (50Hz) | 0.20 (50Hz)
37K1M4, 45K1M4, 60Hz [ 150 (60Hz) | 0.22 (60Hz)
50K1M4, 45K24,
55K24
OHS1-OHS2 are opened when heat is generated to an abnormal temperature.
Motor thermal relay [ OHS1 - OHS2 [ Maximum rating: 125V AC/DC 3A or 250V AC/DC 2A
Minimum rating: 6V AC/DC 0.15A
Earth terminal D For grounding, connect to the earth of the cabinet via the earth terminal of the drive unit.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.4 Display section and operation section of the converter unit
13.4.1 Display flowchart

Use the display (3-dight, 7-segment LED) on the front panel of the converter unit for status display, parameter
setting, etc. Set the parameters before operation, diagnose an alarm, confirm external sequences, and/or
confirm the operation status.

Press the MODE, UP or DOWN button once to move the next screen.

@Button
MODE
Status display)—»( Diagnosis >—>( Alarm >—>( Basic parameters }
—
=t - - [T v
Status External I/0 Current alarm Parameter
signal display No.PAO1
=l =
Bus voltage Output signal First alarm in Parameter
forced output past | No.PA02 ﬁ
| |
bt : @
Effective load Software version | | DOWN
ratio [%] low | |
| | i
! ! upP
Peak load ratio Software version : :
[%] high : :
Regenerative load Sixth alarm in Parameter
ratio [%] past No.PA18
Parameter error Parameter
No. No.PA19

Note. When parameter is selected, parameter group and parameter No. are displayed alternately.
Refer to section 13.4.5 for details.
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13.4.2 Status display mode

The servo status during operation is shown on the 3-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.

The converter unit display section shows four items of data such as the effective load ratio.

(1) Display examples
The following table shows the display examples.

Item Status Display
-
Ready-off -_— e -
) )
Status —
Ready-on '- '-l '-'
AR
B SO
us voltage 300 [V] -

Effective load ratio 67 [%] J—
1
| ()
Peak load ratio 95 [%] -— e

Regenerative load ratio

90 [%] -—

(2) Status display list
The following table lists the converter unit statuses that may be displayed.

. . - Indication
Status display Symbol Unit Description
range
Ready- The ready-off is displayed during initialization or alarm occurrence, in the forced roF
Stat off stop status, or when the bus voltage is not established.
atus
Ready- The ready-on is displayed when the servo was switched on after completion of ron
on initialization and the servo amplifier is ready to operate.
Bus voltage d \% The converter unit voltage is displayed. 010 999
. Continuous effective load torque is displayed. (Note)
Effective load ) . . .
ratio J % The effective value in the past 15 seconds is displayed relative to the rated 0 to 300
current of 100%.
The peak output is displayed. (Note)
Peak load ratio b % The peak value in the past 15 seconds is displayed relative to the rated torque 0to 400
of 100%.
Regenerative The percentage of regenerative power to the permissible regenerative value is
) L % . 0 to 300
load ratio displayed.

Note. Output = converter unit bus voltage X output current
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13.4.3 Diagnostic mode

(1) Diagnostic list

Name Display Unit
Not ready.
. = Initializing.
'- '- '- = An alarm occurred.
-' + External forced stop status.
Sequence * Bus voltage is not established.
Ready
— - - Indicates that the servo was switched on after completion of
' '-' ' ' initialization and the drive unit is ready to operate.
Indicates the ON/OFF status of external I/O signal.
. . Lit :ON
External 1/0 signal display - == - .
' Extinguished: OFF
For details, refer to (2) of this section.
. Allows external 1/O signal to be switched on/off forcibly. For
Output signal forced output -_— - - . . .
' details, refer to (3) of this section.
() (
Software version low — '-' ' ' Indicates the version of the software.
AR
N N N
. Py |
Software version high ' ' ' Indicates the system number of the software.
U

(2) External I/O signal display
The ON/OFF states of the digital I/O signals connected to the converter unit can be confirmed.
(a) Operation
Call the display screen shown after power-on. Using the "MODE" button, show the diagnostic screen.

-
- )
~ Press M(%E once.
% g g ...... External /O signal display screen
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(b) Display definition
The LED segment corresponding to the pin is lit to indicate ON, and is extinguished to indicate OFF.
The 7-segment LED segments and CN1 connector pins correspond as shown below.

I

Ny

CN1-7: Forced stop (EM1)

——,
l] } Input signals

} Output signals
LN

CN1-8: CN-2:
Warning (WNG) Malfunction (ALM)

Lit: ON
Extinguished: OFF

(3) Output signal forced output
You can force the output signal to be switched on/off, independently of the converter status.
This function is used for wiring check of output signal. Call the display screen shown after power-on.

When turning CN1-8 on and off

|

.'
N N N
I ()
@ Press MODE once.
- es e el External I/O signal display screen
@ Press UP once.
-‘ N
j R
@ Press SET for more than 2 seconds.
qu m Dw' ] ------- The signal under the lit LED is switched on/off.
- - -
DQQ DDQ rDQ[H ] ------- Indicates ON/OFF of the malfunction (ALM) signal. (Lit: ON, extinguished: OFF)
\ \ ®
N1-8CN1-2  press MODE once.
7, —7, 7,
D] R—
------- e lit LED moves to the upper LED of CN1-8.
IV
@ Press UP once.
00 00 g .
S e e T R CN1-8 switches on. (WNG-DOCOM are connected.)
g
‘ ®
CN1-8 Press DOWN once.
S—7 —7 v
E-Q E-Q E-q ------- CN1-8 switches off.
) Iy (

Press SET for more than 2 seconds.
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13.4.4 Alarm mode

The current alarm, parameter error and point table error are displayed.
The lower 2 digits on the display indicate the alarm number that has occurred or the parameter number in error.
Display example are shown below.

Name Display Description

Indicates on occurrence of an alarm.

Current alarm

Indicates that overvoltage (A.33) occurred.
Flickers at alarm occurrence.

Indicates that the last alarm is overload (A.50).

Indicates that the second alarm in the past is overvoltage (A.33).

Indicates that the third alarm in the past is undervoltage (A.10).

Alarm history

Indicates that the fourth alarm in the past is undervoltage (A.10).

Indicates that the fifth alarm in the past is undervoltage (A.10).

Indicates that the sixth alarm in the past is overload (A.50).

Indicates no occurrence of parameter error (A.37).

Displayed
Ialltzer?aytZIy Indicates that the data of parameter No.PA01 is faulty.

N
Parameter error No. '
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Functions at occurrence of an alarm
(1) Any mode screen displays the current alarm.

(2) The other screen is visible during occurrence of an alarm. At this time, the decimal point in the third digit
flickers.

(3) To clear any alarm, switch power off, then on or press the "SET" button on the current alarm screen. Note
that this should be done after removing the case of the alarm.

13.4.5 Parameter mode

POINT

= The display section of the converter unit has three digits. When a parameter No. is
displayed, parameter group and parameter No. are displayed alternately.
When, for example, "PA01" is dlsplayed '-' H | and ‘ are displayed

alternately.

The following example gives the operation procedure after power-on for use of the regenerative options (MR-
RB137).

N
I
. : Press MODE three time
Displayed -
." .-' alternately ." ' """" The parameter number |s“d|sE)Iayeq‘. ., )
S\ I B For parameter No.PAO1, “PA” and “01” are displayed alternately.
b ) t ®© ®
Press UP or DOWN to change the number.
gy O
Press MODE twice
-, e, w,| = seeeses The set value of the specified parameter number flickers.
. ‘ . ‘ . ‘ Not In this case, the lower three digits “0000” of the set value “0000” are
bt bt D (Note) displayed.
AR AR AR
g ®
Press MODE once
e, et seeseee During flickering, the set value can be change.
. ‘ ) ‘ ‘ ® ®
YUt Use UP or DOWN
B I o S ot (OO00O2: MR-RB137 (3 pcs.) are used.)

®

Press SET to enter.

Note. If the "MODE" button is pressed when the lower three digits of the four digits "0000" are displayed, the fourth digit "0000" is displayed
as . However, do not change the setting of the fourth digit. Press the "MODE" button again to reset the display to the lower

three digits .

To shift to the next parameter, press the "UP"/"DOWN" button.
When changing the parameter No.PAO1 setting, change its set value, then switch power off once and switch it
on again to make the new value valid.
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13.5 Parameters for converter unit

* Never adjust or change the parameter values extremely as it will make operation

ACAUTION instable.

* If fixed values are written in the digits of a parameter, do not change these values.

POINT

* Refer to chapter 5 for parameters for drive unit.
* Parameter whose symbol is preceded by * is made valid with the following
conditions:
* : Set the parameter value, switch power off once after setting, and then switch it
on again, or perform the controller reset.
* Never change parameters for manufacturer setting.

13.5.1 Parameter list

No. | Symbol Name Initial i
value
PAO1| *REG | Regenerative option 0000h
PA02| *MCC [ Magnetic contactor drive output selection 0001h
PAO3 For manufacturer setting 0001h
PAO4 0
PAO5 100
PAO06 0
PAO7 100
PA08| *DMD | Status display selection 0000h
PA09| *BPS | Alarm history clear 0000h
PA10 For manufacturer setting 0
PA11 0000h
PA12| *DIF | Input filter setting 0002h
PA13 For manufacturer setting 0000h
PA14 0000h
PA15 0000h
PA16 0000h
PA17 0000h
PA18 0000h
PA19 0000h
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13.5.2 List of details

Initial Settin
No. | Symbol Name and function Unit 9
value range
PAO1| *REG | Regenerative option 0000h Refer to
Used to select the regenerative option. Name
and
ojo] | | functon
) ) column.
Select the regenerative option.
00: No used
01: MR-RB139
02: MR-RB137(3 pcs.) } Only for MR-J3-CR55K
11: MR-RB136-4 }
Only for MR-J3-CR55K4
12: MR-RB138-4(3 pcs.) | 7 1"
"01" and "02" are the set values for the MR-J3-CR55K only, and "11"
and "12" are those for the MR-J3-CR55K4 only.
Wrong setting will result in parameter alarm (A.37).
PAO2| *MCC | Magnetic contactor drive output selection 0001h Refer to
Used to select the output of the magnetic contactor drive power supply. Name
and
0jojo] | fncton
—l: column.
Used to select the output of the magnetic contactor drive power
supply.
0: No used
1: Used
PA03 For manufacturer setting 0001h
PAO4 Do not change this value by any means. 0
PAO5 100
PAO6 0
PAO7 100
PAO8| *DMD | Status display selection 0000h Refer to
Used to select the status display shown at power-on. Name
and
0jofo]
—[ ] o ] column.
Status display of converter unit display section at power-on.
0: Status
1: Bus voltage
2: Effective load ratio
3: Peak load ratio
4: Regenerative load ratio
PA09| *BPS [ Alarm history clear 0000h Refer to
Used to clear the alarm history. Name
and
0jofo] |
—[ column.
Alarm history clear
0: Invalid
1: Valid
When alarm history clear is made valid, the alarm history is cleared
at next power-on.
After the alarm history is cleared, the setting is automatically made
invalid (reset to 0).
PA10 For manufacturer setting 0
PA11 Do not change this value by any means. 0000h
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) Initial ) Setting
No. | Symbol Name and function Unit
value range
PA12| *DIF | Input filter setting 0002h Refer to
Select the input filter. Name
and
nnn. function
—[ ) ] column.
Input signal filter
If external input signal causes chattering due to noise, etc., input
filter is used to suppress it.
0: None
1:1.777[ms]
2: 3.555[ms]
3: 5.333[ms]
PA13 For manufacturer setting 0000h
PA14 Do not change this value by any means. 0000h
PA15 0000h
PA16 0000h
PA17 0000h
PA18 0000h
PA19 0000h
13.6 Troubleshooting

13.6.1 Converter unit

(1) Alarms and warning list
When an error occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to (2) or (3) of this section and take the appropriate action.

Switch power off, then on to deactivate the alarm. The alarms marked "O" in the error reset column of the
table can also be deactivated by error reset of the converter unit.

Alarm deactivation Display Name
Display Name Power Error A.91 | Overheat warning
OFF—ON reset AED Excessive regenerative load

A.10 | Undervoltage O O o warning
A.12 | Memory error1 (RAM) O E A.E1 | Overload warning
A.15 | Memory error2 (EEP-ROM) O = A.E6 | Converter forced stop warning
A.17 | Board error O AES Cooling fan speed reduction
A.19 | Memory error3 (Flash-ROM) O warning
A.30 | Regenerative error (Note) O (Note) O
A.33 | Over voltage O O

c A.37 | Parameter error O

<t_(’3 A.38 [ MC drive circuit error O
A.39 | Open phase O

Inrush current suppressor circuit
A3A O
error
A.45 | Main circuit device overheat (Note) O (Note) O
A.47 | Cooling fan error O
A.50 | Overload 1 (Note) O (Note) O
A.51 | Overload 2 (Note) O (Note) O
888 | Watchdog O
Note. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
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(2) Remedies for alarms

/\CAUTION

* When any alarm has occurred, eliminate its cause, ensure safety, then reset the

alarm, and restart operation. Otherwise, injury may occur.

POINT

* When any of the following alarms has occurred, always remove its cause and
allow about 30 minutes for cooling before resuming operation. If operation is
resumed by switching control circuit power off, then on to reset the alarm, the
converter unit and regenerative option may become faulty.

* Regenerative error (A.30)

* Overload 1 (A.50)

* Overload 2 (A.51)

* Main circuit device overheat (A.45)

* The alarm can be deactivated by switching the power off, then on or by the error
reset command from the host controller. Refer to (1) in this section for details.

When an alarm occurs, the malfunction (ALM) signal switches off and the display section shows the alarm
number.
Remove the cause of the alarm in accordance with this section.

Display

Name

Definition

Cause

Action

A.10

Undervoltage

Power supply voltage

dropped.

1. Instantaneous control circuit power
failure occurred for more than 60ms.

2. Shortage of power supply capacity
caused the power supply voltage to
drop at start, etc.

Review the power supply.

3. Failure of the part in the converter unit.

Checking method

The alarm occurs if power is
switched on after disconnection
of all cables but the control
circuit power supply cables.

Change the Converter unit.

A12

Memory error 1
(RAM)

RAM memory fault

Failure of the part in the converter unit.
Checking method

The alarm occurs if power is
switched on after disconnection
of all cables but the control
circuit power supply cables.

Change the converter unit.

A.15

Memory error 2
(EEP-ROM)

EEP-ROM fault

Checking method

The alarm occurs if power is
switched on after disconnection
of all cables but the control
circuit power supply cables.

1. Failure of the part in the converter unit.

2. The number of write times to EEP-
ROM exceeded 100,000.

Change the converter unit.

A7

Board error

CPU/parts fault

A19

Memory error 3
(Flash-ROM)

ROM memory fault

Failure of the part in the converter unit.
Checking method

The alarm occurs if power is

switched on after disconnection

of all cables but the control

circuit power supply cables.

Change the converter unit.
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Display Name Definition Cause Action
A.30 | Regenerative Permissible regenerative 1. Wrong setting of parameter No.PA01 | Set correctly.
error power of regenerative option | 2. Regenerative option is not connected. | Connect correctly.
is exceeded. 3. High-duty operation or continuous 1. Reduce the frequency of
regenerative operation caused the positioning.
permissible regenerative power of the | 2. Use the regenerative option of
regenerative option to be exceeded. larger capacity.
Checking method 3. Reduce the load.
Check the regenerative load ratio
using the status display.
4. Power supply voltage is abnormal. Review the power supply.
MR-J3-CR55K: 260VAC or more
MR-J3-CR55K4: 520VAC or more
5. Regenerative option faulty. Change regenerative option.
6. Ground fault occurred in servo motor | Correct the wiring.
power (U, V, W).
Regenerative transistor fault | 7. Regenerative transistor faulty. Change the converter unit.
Checking method
1) The regenerative option has
overheated abnormally.
2) The alarm occurs even after
removal of the built-in
regenerative resistor or
regenerative option.
A.33 | Over voltage Converter bus voltage 1. Regenerative option is not used. Use the regenerative option.
exceeded to following 2. Though the regenerative option is Set correctly.
voltage. used, the parameter No.PAO1 setting
MR-J3-CR55K: 400VDC is "0O000 (not used)".
MR-J3-CR55K4: 800VDC 3. Lead of regenerative option is open or | 1. Change lead.
disconnected. 2. Connect correctly.
4. Regenerative transistor faulty. Change the converter unit.
5. Wire breakage of regenerative option. | Change the regenerative option.
6. Capacity of regenerative option is Add regenerative option or increase
insufficient. capacity.
7. Power supply voltage high. Review the power supply.
8. Ground fault occurred in servo motor | Correct the wiring.
power (U, V, W).
9. Impedance at main circuit power Use the regenerative option.
supply cable (L4, Ly, Ls) is high, and
leak current from servo motor power
supply cable (U, V, W) is large.
A.37 | Parameter error | Parameter setting is wrong. 1. Converter unit fault caused the Change the converter unit.

parameter setting to be rewritten.

2. Regenerative option not used with Set parameter No.PAO1 correctly.
converter unit was selected in
parameter No.PAQ2.

3. The number of write times to Change the converter unit.

EEP-ROM exceeded 100,000 due to
parameter write, etc.
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Display Name Definition Cause Action
A.38 | MC drive circuit | Magnetic contactor drive 1. Wrong connection of the magnetic Review the wiring.
error circuit error contactor.
(When the magnetic 2. Parameters specifying whether to Set parameter No.PAO2 correctly.
contactor is turned on: the use/not use the magnetic contactor
main circuit power supply is do not match the configuration.
not turned on within two 3. Magnetic contactor failed. Change the magnetic contactor.
seconds after the servo-on of | 4 Magnetic contactor drive circuit faulty. | Change the converter unit.
the drive unit. ——— Checking method
When the magnetic contactor | | check the output of magnetic
is opened: the main circuit contactor control connector (CNP1) .
power supply is turned on quer supply voltage is applied _to
} this connector. Take care to avoid an
although the magnetic electric shock at connecting.
contactor is opened.)
5. Mismatch of an external sequence. Review the power-on sequence.
(Refer to section 3.3.2.)
A.39 | Open phase Power supply error 1. Any of L4, L, and L is disconnected. Review the wiring.
Or, open.
2. Failure of the part in the converter unit. | Change the converter unit.
A.3A | Inrush current Inrush current suppressor 1. Power-on/off was repeated with high [ Review operation pattern.
suppressor circuit error frequency.
circuit error 2. Inrush current suppressor resistance | Change the converter unit.
overheated.
3. Inrush current suppressor circuit
faulty.
A.45 | Main circuit Main circuit device overheat. | 1. The power supply was turned on and | Review operation pattern.
device overheat off continuously by overloaded status.
2. Ambient temperature of converter unit | Review environment so that
is over 55°C. ambient temperature is 0 to 55°C.
3. Converter unit faulty. Change the converter unit.
A.47 | Cooling fan The cooling fan of the 1. Cooling fan life expiration. (Refer to Change the cooling fan of the
alarm converter unit stopped, or its section 2.6.) converter unit.
speed decreased to or below | 2. Foreign matter caught in the cooling | Remove the foreign matter.
the alarm level. fan stopped rotation.
3. The power supply of the cooling fan Change the converter unit.
failed.
A.50 | Overload 1 Load exceeded overload Converter unit is used in excess of its 1. Reduce load.
protection characteristic of continuous output current. 2. Review operation pattern.
converter unit.
A.51 | Overload 2 Load exceeded overload Converter unit is used in excess of its Review operation pattern of a drive
protection characteristic of output current for a short time. unit.
converter unit.
(Note) | Watchdog CPU/parts fault Failure of the part in the converter unit. Change the converter unit.
888 Checking method

The alarm occurs if power is
switched on after disconnection
of all cables but the control
circuit power supply cables.

Note. At power-on, "888" appears instantaneously, but it is not an error.
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(3) Remedies for warnings
Continuing operation in an alarm occurrence status may result in an alarm or disable proper operation.
Eliminate the cause of the warning according to this section. The warning displayed will disappear when the
cause of its occurrence is resolved.

Display Name Definition Cause Action

A91 | Overheat The temperature of the heat | 1. Operated in the overloaded status. Review operation pattern.
warning sink exceeded the warning 2. Ambient temperature of converter unit | Review environment so that

level. is over 55°C. ambient temperature is 0 to 55°C.
3. Converter unit faulty. Change the converter unit.

A.EQ0 | Excessive There is a possibility that Regenerative power increased to 85% 1. Reduce frequency of positioning.
regenerative regenerative power may or more of permissible regenerative 2. Change regenerative option for
load warning exceed permissible power of regenerative option. the one with larger capacity.

regenerative power of Checking method 3. Reduce load.
regenerative option. Check the regenerative load ratio
using the status display.

A.E1 | Overload There is a possibility that Load increased to 85% or more of Refer to A.50, A.51.
warning overload alarm 1 or 2 may overload alarm 1 or 2 occurrence level.

occur. Cause, checking method
Refer to A.50, 51.

A.E6 | Converter EM1 is off. External forced stop was made valid. Ensure safety and deactivate forced
forced stop (EM1 was turned off.) stop.
warning

A.E8 | Cooling fan The speed of the converter 1. Cooling fan life expiration. (Refer to Change the cooling fan of the
speed reduction | unit cooling fan decreased to section 2.6.) converter unit.
warning or below the warning level. 2. The power supply of the cooling fan Change the converter unit.

failed.

(4) Clearing the alarm history
You can clear the alarm numbers stored in the alarm history of the alarm mode. To ensure that you can
control the alarms that will occur after regular operation, make this setting before starting regular operation
to clear the alarm history.
After setting "0001" in parameter No.PAQ9, switch power off once. Switching it on again clears the alarm
history. At this time, the parameter No.PAQ9 setting returns to "0000".
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13.6.2 Drive unit

POINT

* Explanation made in this section is exclusively for the driver unit.
Other troubleshooting is the same as that for servo amplifiers with 22kW or less.
Refer to chapter 8.

= As soon as an alarm occurs, make the servo-off status and interrupt the main
circuit power.

(1) Alarms and warning list
When an error occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to (2) or (3) of this section and take the appropriate action. When an alarm
occurs, the ALM turns OFF.
After its cause has been removed, the alarm can be deactivated in any of the methods marked in the alarm
deactivation column. The alarm is automatically canceled after removing the cause of occurrence.

Alarm deactivation Display Name
Display Name Power Converter
Error reset CPU reset 9C ]
OFF — ON ) warning
s " Warnings Main dircuit off
onverter ain circuit o
Alarms 1B (@) (@) (@) E9 )
alarm warning

(2) Remedies for alarms

/N\CAUTION

* When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
= As soon as an alarm occurs, mark servo-off and power off the main circuit and
control circuit.

POINT

* The alarm can be deactivated by switching power off, then on or by the error reset
command CPU reset from the servo system controller. For details, refer to (1) of
this section.

When an alarm occurs, the malfunction (ALM) switches off and the dynamic brake is operated to stop the
servo motor. At this time, the display indicates the alarm No.
The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. MR
Configurator may be used to refer to the cause.

Display

Name

Definition

Cause

Action

1B

Converter alarm

An alarm occurred in the

converter unit during servo-

on.

1. An alarm occurred in the converter
unit during servo-on.

unit, and take the acti

13.6.1(2).)

Check the alarm of the converter

ion following

the remedies for alarms of the
converter unit. (Refer to section

2. The protection coordination cable or
terminal connector is not correctly
connected.

Connect correctly.
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(3) Remedies for warnings
Continuing operation in an alarm occurrence status may result in an alarm or disable proper operation.
Eliminate the cause of the warning according to this section. The warning displayed will disappear when the
cause of its occurrence is resolved.

Indication Name Definition Cause Action
9C Converter A warning occurred in the Check the warning of the converter
warning converter unit during the unit, and take the action following
servo-on. the remedies for warnings of the
converter unit. (Refer to section
13.6.1 (3).)
E9 Main circuit off | The forced stop of the 1. The forced stop of the converter unit is | Deactivate the forced stop of the
warning converter unit is made valid made valid. converter unit.
during the servo-on. 2. The protection coordination cable or | Connect correctly.
terminal connector is not correctly
connected.
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13.7 Outline drawings

POINT

* Refer to section 13.2.1 for outline dimension drawing.

13.7.1 Converter unit (MR-J3-CR55K(4))

2- 7 Installation hole

Cooling fan
wind direction

[Unit: mm]

Approx. 20 328
300 — Approx. 200 128 .
20 260 Approx. 80 180 Terr_‘mnal block layout
o \ 1 (Terminal cover removed)
i I I o I I o
] ] q ] o
—— =]
= ®
ol o ] ° 0 ®
é'v°> % ( ® [ ) 2 ] )
s TE2-2[ g &
TE2-2 5l 3B
= S o = TE3
| ‘: ! cleleelele B
@! TE1-1 ‘1 TE1-2 } o lr- 2|5 ~
;] _ | E C] ®
e ® Tl U L Tlers )
e L7 TE1-1  TE1-2
x
o i
: RS
2- =l
ES =
Mass: 25[kg] (55.2[Ib])
Terminal block signal layout ~
TE2-2
L+ Terminal block screw: M6 Mounting screw
Tightening torque: 3.0 [N-m] Screw size: M6
L= (26.6 [Ib-in]) Tightening torque: 5.4 [N -m]
TE3 (47.8 [Ib+in])
L1t Terminal block screw: M4
Tightening torque: 1.2 [N-m]
Lzt (10.6 [Ib-in])
TE1-1
Ul Ll L Terminal block screw: M10
--- Tightening torque: 12.0 [N+ m]
TE1-2 (106 [Ib+in])
Terminal block screw: M10
Tightening torque: 12.0 [N-m]
PE (106 [Ib-in])
Terminal block screw: M10
Tightening torque: 12.0 [N-m]
(106 [Ib- in])/
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13.7.2 Drive unit

(1) MR-J3-DU30KOS + MR-J3-DU37KOS
MR-J3-DU45K0OS4 - MR-J3-DU55KOS4

PE (106 [Ib+in])
) ® Terminal block screw: M10
Tightening torque: 12.0 [N-m]
(106 [Ib~in])
\ J

Terminal block screw: M10
Tightening torque: 12.0 [N-m]
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300
20 260 20 Approx. 80 180 Cooling fan
= 2-$7 Installation hole W exhaust
1 I ] 0
@ ® & —
B Ll
[«3K=} H D =)
For mounting
MR-J3BAT
1@ ) TTTE U
o 7 130.3
- 162.5
175.5
j 178.5
B5 Approx. 200 128
—_ e 328
- Terminal block signal layout N
TE2-1
L+ Terminal block screw: M6
Tightening torque: 3.0 [N-m]
L— (26.6 [Ib-in])
TE3
L1 Terminal block screw: M4
Tightening torque: 1.2 [N-m]
Lan (10.6 [Ib-in])
TE1

[Unit: mm]

Terminal block layout
(Terminal cover removed)

[o [
B

Rating plate

24

TE2-1 >|:|

124.5

8
® o[i‘
o
A

41

TE2-2

24

11

124.5

I
N
[«2)

225 | p2 211

32 28

TE3
22

111

\31x2=62

Mass: 26[kg] (57.3[Ib])

Approx. 300

Approx. 20| 260

Approx. 20

Approx. 10

4-M6 screw

Approx.

360

Approx. 10

Mounting screw
Screw size: M6
Tightening torque: 5.4 [N = m] (47.8 [Ib - in])

Mounting hole process drawing
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(2) MR-J3-DU30KOS4 * MR-J3-DU37KOS4

[Unit: mm]
2-¢6 Installation hole
| 240
60_ ] 120 __ 60 Approx. 80 180 '
Cooling fan Terminal block layout
= exhaust (Terminal cover removed)
p E— o
g g
D HHHH Rating plate i
. TE2 @\Ez 1| TES
! For mounting <1 -
MR-J3BAT S -
0
] &8 | g
L - A v S
 — S| A L
o 5 152.3 %1
- 170.5 22.5 81

1755 38 o8| 77 28x2=56
178.2 122
Approx. 200 128
328

C Il =) =

C LI T

S — S— T == 1 = I
| e— i )

Mass: 18[kg] (39.7]Ib])

- Terminal block signal layout N 4-M5 screw Approx. 240
TE2
L+ Terminal block screw: M6 Approx. 60 | 120 Approx. 60
Tightening torque: 3.0 [N+-m] 2
L— (26.6 [Ib=in]) %
TE3 <&
L1t Terminal block screw: M4 R — N
Tightening torque: 1.2 [N-m] ‘ ! ! i
L (10.6 [Ib-in]) o .
T
ulviI iw Terminal block screw: M8 =} | \ | !
--- Tightening torque: 6.0 [N-m] % } i i !
PE (563.1 [Ib+in]) 38 | ‘ ‘ |
Terminal block screw: M8 é o ! ! !
Tightening torque: 6.0 [N+ m] < \ \ \ \
(53.1 [Ib+in]) ‘ | | !
~ 4 . .
. |
S 4|
oS !
é Mounting process drawing
g
<

Mounting screw
Screw size: M5
Tightening torque: 3.2 [N - m] (28.3 [Ib - in])
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.8 Characteristics
13.8.1 Overload protection characteristics

An electronic thermal relay is built in the converter unit and drive unit to protect the servo motor, converter unit,
drive unit and servo motor power line from overloads.

Overload 1 alarm (50) occurs if overload operation performed is above the electronic thermal relay protection
curve shown below. Overload 2 alarm (51) occurs if the maximum current flew 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.

It is recommended to use the machine which generates unbalanced torque, e.g. a vertical lift application, so
that the unbalanced torque is not more than 70% of the rated torque.

Servo amplifier MR-J3 series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)

10000 10000 -
1
:
1000 1000 ;
@ ) :
(0] (V] 1
.E \ During rotation — g * \ During rotation —
S 100 & S 100 L
o Y
[0} [0} v
o joR al
@) @) >~
During servo lock
10 10
1 1
0 100 (Note 2) 200 250 0 100 (Note 2) 200 250
Load ratio [%] (Note 1) Load ratio [%]
Converter unit Drive unit

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo motor
stop status (servo lock status) or in a 30r/min or less low-speed operation status, the drive unit may fail even when the electronic
thermal relay protection is not activated.

2. Load ratio 100% indicates the rated output of each converter unit and drive unit. Refer to section 13.1.3 for rated output.

Fig. 13.1 Overload protection characteristics
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13.8.2 Power supply equipment capacity and generated loss

POINT

* The calculation method of heat dissipation area for enclosed cabinet is the same
as that for servo amplifiers with 22kW or less. Refer to section 10.2 (2).

Table 13.1 indicates the generated loss and power supply capacity under rated load per combination of the
converter unit and drive unit. When the servo motors is run at less than the maximum speed, the power supply
equipment capacity is lower than the value in the table but the heat generated does not change.

Since the servo motor requires 2 to 2.5 times greater instantaneous power for acceleration, use the power
supply which ensures that the voltage lies within the permissible voltage fluctuation at the main circuit power
supply terminals (L1, L2, L3) of the converter unit. The power supply equipment capacity changes with the power
supply impedance.

The actually generated heat falls within the ranges at rated torque and at zero torque according to the
frequencies of use during operation. When designing an enclosed cabinet, use the values in the table,
considering the worst operating conditions. The generated heat in Table 13.1 does not include heat produced
during regeneration.

Table 13.1 Power supply capacity and generated heat per servo amplifier at rated output

Power supply (Note)
capacity [kVA] Drive unit-generated heart [W]
At rated torque
[An'10Lfnt of heat Area required
Power factor inside the for heat
Converter unit Drive unit Servo motor . ) Power factor cabinet when N
improving DC | . ) dissipation
reactor is not |mprow.ng DC At rated torque the Part oflthe At zero torque (m2]
used reactor is used drive unit
outside the
cabinet is
cooled]
MR-J3- HA-LP30K1
DU30KCIS HA-LP30K1M 48 40 1550(1100+450) 470 31.0
HA-LP30K2
MR-J3-CR55K
MR-J3- HA-LP37K1
DU37KLIS HA-LP37K1M 59 49 1830(1280+550) 550 36.6
HA-LP37K2
HA-LP25K 14 40 35 1080(850+230) 330 21.6
MR-J3- HA-LP30K14
DU30KS4 | HA-LP30K1M4 48 40 1290(1010+280) 390 60(30+30) 25.8
HA-LP30K24
HA-LP37K14
CMRR52|i4 DU'\Q;;JI;I_ s4 HA-LP37K1M4 59 49 1542(1200+342) 470 30.8
HA-LP37K24
MR-J3- HA-LP45K1M4
DU45K[]S4 HA-LPA5K24 71 59 1810(1370+440) 550 36.2
MR-J3- HA-LP50K1M4 80 67 2120(1650+ 470) 640 42.4
DU55K[1S4 HA-LP55K24 87 72 2150(1650+ 500) 650 43.0

Note. The heat generated by the drive unit is indicated in the left term within the parentheses, and the heat generated by the converter unit in
the right term.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.8.3 Dynamic brake characteristics

POINT

= Dynamic brake operates at occurrence of alarm, servo forced stop warning (E6),
and controller forced stop warning (E7), and when power is turned off. Do not use
dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

* Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from rated
speed to a stop with frequency of once in 10 minutes.

- Be sure to make forced stop 1 (EM1) valid after servo motor stops when using
forced stop 1 (EM1) frequently in other than emergency.

(1) Dynamic brake operation
(a) Calculation of coasting distance
Fig. 13.2 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use Equation 13.1 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant t varies with the servo motor and machine operation speeds. (Refer to (1) (b) in
this section. Please contact your local sales office for the servo motor not indicated.)

ON
F 1 (EM1
orced stop 1 ( ) OFF

7

Dynamic brake
time constant ¢

Machine speed Vo

te Time

.......................................................................................................... (1 31)
Lmax : Maximum Coasting distance ................................................................................. [mm]
VO : Machine rapid feed rate ........................................................................ [mm/m|n][ln/m|n]
Im - SErvo MOtOr iNErtial MOMENt-« -+« r« rerrreremremrnreaentteata e [X10'4kg . m2][oz . inZ]
Ju : Load inertia moment converted into equivalent value on servo motor shaft
............................... [><10'4kg . m2][oz . inZ]
T : Dynamic brake t|me Constant ................................................................................... [S]
te : Delay t|me Of Contr0| section ..................................................................................... [S]
There is delay caused by magnetic contactor built into the external dynamic brake (about

50ms)
and delay caused by the external relay.

13- 70




13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

Time constant T [ms]

Time constant 7 [ms]

(b) Dynamic brake time constant

The following shows necessary dynamic brake time constant = for the equations (13.1).

40

35}
<+ HA-LP30K1

30 <+ HA-LP37K1

25

200 400 600 800 1000 1200
Speed [r/min]

o

Time constant T [ms]

40

35

30

25

20

15

10

<+ HA-LP25K14
<+ HA-LP30K14

< HA-LP37K14

Speed [r/min]

HA-LP1000r/min series

60

<+ HA-LP37K1M

<+ HA-LP30K1M

10

0 500 1000 1500 2000
Speed [r/min]

Time constant T [ms]

60

10

0 200 400 600 800 1000 1200

<+ HA-LP37K1M4

<+ HA-LP45K1M4
<+ HA-LP50K1M4

<+ HA-LP30K1M4

0 1 1 1
0 500 1000 1500 2000

Speed [r/min]

HA-LP1500r/min series
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45
<+ HA-LP45K24
<+ HA-LP30K2
<+ HA-LP37K2

o HA-LP55K24

g g <+ HA-LP37K24

b b < HA-LP30K24

€ <

i Tz

[} 1%}

c C

o) <)

o o

(O] (]

E E

= i~

10F 10F
5r 5r
0 1 1 1 O 1 1 1
0 500 1000 1500 2000 0 500 1000 1500 2000
Speed [r/min] Speed [r/min]

HA-LP2000r/min series

(2) The dynamic brake at the load inertia moment
Use the dynamic brake under the load inertia moment ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If there is a possibility that the load inertia
moment may exceed the value, contact your local sales office.
The values of the load inertia moment ratio in the table are the values at the maximum rotation speed of the
servo motor.

Load inertia moment ratio
[Multiplier (X 1)]

Drive unit

MR-J3-DU30KCIS(4)
MR-J3-DU37KIS(4)
MR-J3-DU45K1S4
MR-J3-DU55K1S4

10
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.8.4 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (200V class: 253VAC, 400V class: 528VAC) is applied at the power supply capacity of 2500kVA and

the wiring length of 1m.

Converter unit

Inrush currents (Ag-p)

Drive unit — —
Main circuit power supply (L4, Lo, L3) Control circuit power supply (L11, L21)

MR-J3-CR55K

MR-J3-DU30KIS 163A 18A
MR-J3-DU37KS (Attenuated to approx. 20A in 180ms) (Attenuated to approx. OA in 100ms)

MR-J3-CR55K4

MR-J3-DU30K[S4
MR-J3-DU37KOS4 339A 19A

MR-J3-DU45K1S4 (Attenuated to approx. 20A in 70ms) (Attenuated to approx. OA in 60ms)
MR-J3-DU55KS4

Since large inrush currents flow in the power supplies, always use molded-case circuit breakers and magnetic
contactors. (Refer to section 13.9.5.)
When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an

inrush current.

13.9 Options

= Before connecting any option or peripheral equipment, turn off the power and wait

for 20 minutes or more until the charge lamp turns off. Then, confirm that the voltage
between L+ and L— is safe with a voltage tester and others. Otherwise, an
electric shock may occur. In addition, always confirm from the front of the converter
unit whether the charge lamp is off or not.

- Use the specified auxiliary equipment and options. Otherwise, it may cause a

malfunction or a fire.

POINT

= Explanations on the following item are the same as those for servo amplifiers with
22kW or less. Refer to the section below for details.
* Cable/connector sets Refer to section 11.1.
* Junction terminal block Refer to section 11.7.
* MR Configurator Refer to section 11.8.
- Battery Refer to section 11.9.
- Relays Refer to section 11.15.
* Radio noise filter (FR-BIF(-H)) Refer to section 11.16 (2) (e).

13.9.1 Cables and connectors

POINT

= Other connectors are the same as those for servo amplifiers with 22kW or less.
Refer to section 11.1.
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(1) Configuration of cables and connectors
The following shows the cable makeup for connection with the servo motor and other model.

Converter unit Drive unit
CNP1 CN40 " CD CNﬁ)A

bk
Nis

\ \ CN40B
8) 2)
3)

4[|::| Servo motor

, HA-LP

Ke)

] Terminal

box
No. Product Model Description Application

1) | Protection MR-J3CDLO5M Connector: 10120-3000PE Connector: PCR-S20FS+
coordination Refer to (2) of this Shell kit: 10320-52F0-008 Case: PCR-LS20LA1
cable section. (3M or equivalent) (Honda Tsushin Kogyo)

2) | Connector set | MR-J2CN1-A Connector: 10120-3000PE Connector: PCR-S20FS+

Refer to (2) of this Shell kit: 10320-52F0-008 Shell kit: PCR-LS20LA1
section. (3M or equivalent) (Honda Tsushin Kogyo)

3) | Termination MR-J3-TM []::I
connector

4) | Encoder cable |MR-J3ENSCBLLIM-L Tl IP67 .

Cable length: Standard life
2°5"10"20 " 30m

5) | Encoder cable | MR-J3ENSCBLLIM-H | For HA-LP series P67

Cable length: Refer to section 11.1.2 (4) for details. Long
25102030 " bending life
40 * 50m

6) [ Encoder MR-J3SCNS ] P67

connector set For HA-LP series
Refer to section 11.1.2 (4) for details.

7) | Magnetic Converter unit-side connector Supplied
contactor wiring (Phoenix Contact) I:j:l with
connector Socket: GFKC 2.5/2-STF-7.62 converter

8) | Digital Converter unit-side connector unit
1/O connector (DDK) I:]::I

Connector: 17JE23090-02(D8A)K11-CG
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(2) MR-J3CDL05M(0.5m) Protection coordination cable

* Connect protection coordination cables correctly if they are fabricated.
CAUTION L :
Otherwise, it may cause an unexpected operation.

When fabricating a protection coordination cable, use the recommended wires given in section 13.9.4, and
fabricate a protection coordination cable as shown in the wiring diagram in this section.

MR-J3CDL0O5M

10120-3000PE (Connector)
10320-52F0-008 (Shell kit)

PCR-S20FS+ (Connector)
PCR-LS20LA1 (Case)

9 | 1 1 |acp2
19— ‘ —— 11 |ACD2*
10 it | 2 |acD3
20 | | —— 12 |ACD3*
7 ! 3 |PAL
17 | —— 13 |PAL*
R — {4 |AcDt
18 | —— 14 |ACD1*
5 e
15 | —— 15 |LG
Converter unit side 6 i i 3 i 6 |GOF Drive unit side
16 | | —— 16 |GOF*
3 | {7 |PMc
13— ‘ —— 17 |PMC*
4 {8 |psD
14 | ‘ —— 18 |PSD*
1 i i 3 i 9 |LG
11— | —— 19 |LG
L .1 10 |PRD
12 . . | : 20 |PRD*
Plate-” ____________ - Plate | SD
Table 13.2 Recommended wire
Characteristics of one core
Model Length Zic;r: Number Structure Conductor | Insulation coating é’l\::st;i; Wire model
[m(ft)] (mm?] of cores (Wires/mm] resistance OD d[mm] oD [mm]
[Q/mm] (Note 1)
0.5t05 20 UL 20276 AWG#28
MR-J3CDLO5M (1.64 t0 16.4) 0.08 pgliros) 7/0.127 222 0.38 6.1 10pair (CREAM)
Note 1. d is as shown below.
d

Conductor Insulation sheath

2. Standard OD. Max. OD is about 10% greater.

13 -

75
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13.9.2 Regenerative option

* The specified combinations of regenerative options, converter units and drive units
CAUTION o .
may only be used. Otherwise, it may cause a fire.

POINT

* The calculation method of regenerative energy is the same as that for servo
amplifiers with 22kW or less. Refer to section 11.2 (2).

(1) Combination and regenerative power
The regenerative power values in the table are the regenerative power of the resistor and are not the rated

power.
Regenerative Power [W]
Converter unit Drive unit MR-RB139 (Note 1) Three MR-RB136-4 (Note 2) Three
MR-RB137 MR-RB138-4
(1.39Q) _ 69) .
(1.39) in parallel (59) in parallel

MR-J3-DU30KIS
MR-J3-CR55K 1300 3900
MR-J3-DU37KOS

MR-J3-DU30KS4
MR-J3-DU37K[1S4
MR-J3-CR55K4 1300 3900
MR-J3-DU45K[1S4

MR-J3-DUS5K[1S4

Note 1. The composite resistor value of three options is 1.3 Q. The resistor value of one option is 4 Q.

2. The composite resistor value of three options is 5. The resistor value of one option is 15 .

(2) Parameter setting

POINT

* Always set parameter No.PAO2 of the drive unit to "C0O00" (Not used) since the
regenerative option cannot be connected to the drive unit.

When using the regenerative option, set the parameter of the converter unit. Match parameter No.PA01 to
the regenerative option used.

Parameter No.PAO1

_I: Regenerative option selection
00: Not used
01: MR-RB139
02: MR-RB137 (3 pcs.)
11: MR-RB136-4
12: MR-RB138-4 (3 pcs.)
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(3) Regenerative loss of drive unit and servo motor

) ) Inverse efficiency
Drive unit C charge [J]
[%]

MR-J3-DU30KIS
MR-J3-DU37KOS
MR-J3-DU30KS4
MR-J3-DU37KS4
MR-J3-DU45KS4
MR-J3-DUS5K1S4

90 450

(4) Connection of the regenerative option
Always supply 1-phase 200V and 400V respectively to the cooling fan. The cooling fan specifications are

as follows.
Table 13.3 Cooling fan
Item 200V class 400V class
Model MR-RB137 - MR-RB139 MR-RB136-4 - MR-RB138-4
Voltage - Frequency 1-phase 198 to 242VAC, 50/60Hz | 1-phase 380 to 480VAC, 50/60Hz
Power consumption [W] 20 (50Hz)/18 (60Hz) 20 (50Hz)/18 (60Hz)

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. The G3 and G4
terminals act as a thermal sensor. G3-G4 is opened when the regenerative option overheats abnormally.
Always twist the wires for connection with the converter unit and connect the wires within the overall

distance of 5m.
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(a) MR-RB139 - MR-RB136-4

Converter unit

Power factor improving
DC reactor (Option)

[
L

| |

| |
——

I

5m or less

Servo motor
OHSH1 OHS2
Servo motor

G3 G4
Regenerative
option

Cooling fan

éNote 4)
1 S
O O

(Note 3) <
Power supply _

U\

Note 1. When using the Power factor improving DC reactor, remove the short bar across P4-P,.

2. G3-G4 contact specifications

Maximum voltage: 120V AC/DC

Maximum current: 0.5V/4.8VDC

Maximum capacity: 2.4VA
3. For specifications of cooling fan power supply, refer to Table 13.3.
4. For MR-RB136-4, “R1” is “R400” and “S1” is “S400”.
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(b) MR-RB137 - MR-RB138-4

POINT

* Three of MR-RB137 or MR-RB138-4 are required per converter unit. Please
purchase three of MR-RB137 or MR-RB138-4.

Converter unit

Power factor improving
DC reactor (Option)
|

T Py
! F-> Pz(Note1) Servo motor

5m or less

OHS2
Servo motor
thermal relay

G3 G4
Regenerative| |Regenerative
option option
Cooling fan Cooling fan Cooling fan

g ] [
Q o, O

4
3

(Note 3)
Power supply

[

Note 1. When using the Power factor improving DC reactor, remove the short bar across P+-P,.
2. G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5V/4.8VDC
Maximum capacity: 2.4VA
3. For specifications of cooling fan power supply, refer to Table 13.3.
4. For MR-RB138-4, “R1” is “R400” and “S1” is “S400”.
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(5) Outline dimension drawings

/ y :
E — i T |
° ‘ 0000000000000000
| 1000000000000007
1000000000000000
Ja0o00o0ao0onn
| | 0000000000000000
] <[z s (0000000000000000
1000000000000007
| 0000000000000000
1000000000000007
m 0000000000000000
. [kt 10000000000000000
L i E—T m}FL&: ************ T e
. J 2.3

Note 1. One cooling fan for MR-RB136-4, MR-RB138-4.

Cooling fan (Note 1)

2. For MR-RB138-4, “R1” is “R400” and “S1” is “S400”.
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= Terminal block signal layout
TE1

‘(P§912)|(N§e12)‘ G4 ‘ G3 ‘ C ‘ P ‘

Terminal screw: M

5
Tightening torque: 2.0 [N-m] (17.7 [Ib=in])

= Mounting screw
Screw size: M8

Tightening torque: 13.2 [N-m] (117 [Ib-in])
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13.9.3 External dynamic brake

/N CAUTION

= Use an external dynamic brake for the drive unit. 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 system. For alarms for which the servo motor does not decelerate to
stop, refer to section 8.1.

POINT

* The signal EM2 of the drive unit is the same as EM1 of the drive unit in torque
control mode.

= Configure up a sequence which switches off the magnetic contactor of the brake
unit after (or as soon as) the servo-on command has been turned off at a power
failure or failure.

* For the braking time taken when the dynamic brake is operated, refer to section
13.8.3.

* The brake unit is rated for a short duration. Do not use it for high duty.

« The specifications of the input power supply for external dynamic brake are the
same as those of the converter unit control circuit power supply.

= Operation timing is the same as that for servo amplifiers with 22kW or less. Refer
to section 11.6.

- Dynamic brake operates at occurrence of alarm, servo forced stop warning (E6),
and controller forced stop warning (E7), and when power is turned off. Do not use
dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

« Maximum usage time of dynamic brake for a machine operating under
recommended load inertia moment ratio is 1000 time while decelerating from rated
speed to a stop with frequency of once in 10 minutes.

* Be sure to make forced stop 1 (EM1) valid after servo motor stops when using
forced stop 1 (EM1) 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. When using the external dynamic brake, assign the dynamic brake
interlock (DB) to any of CN3-9, CN3-13, and CN3-15 pins in parameter No.PD07 to PD09.

Converter unit Drive unit Dynamic brake
MR-J3-DU30KOS
MR-J3-CR55K DBU-37K
MR-J3-DU37KOS
MR-J3-DU30K1S4
MR-J3-DU37K1S4
MR-J3-CR55K4 DBU-55K-4
MR-J3-DU45K[1S4

MR-J3-DUS5K1S4
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(2) Connection example
Use the following wires to connect the dynamic brake.

Dynamic Wire [mm?] (Note)
brake a*b u-v-w
DBU-37K
2 14
DBU-55K-4

Note. Selection condition of wire size is as follows.
Wire type: 600V Polyvinyl chloride insulated wire (IV wire)
Construction condition: One wire is constructed in the air

Converter unit Drive unit

Servo motor
L)

MCCB =
(Note 4) % ‘ u
Power —X 1 LV
suppl !
pply NS X I;W
| . ‘
CNP 6 |picom - 15 [ALM Rt »
E [ Mc1| 1 || 2 [ALM .“ Note 3)| DB 4
B—e
7 MC2| 2 7 |EM1 10 |DiIcom
24VDC
9 |pocom 5 |DICOM Il—l
3 [pocom F——
[
20 |EM2 —‘;‘7— T
L1 ;" (Note 6)
r Lot Plate| SD |~ Main circuit
L power supply
|| (Note 2)
Drive Operation
unit ready
RA1 RA2 OFF/ON I
T M Note 1
Converter <O H ( ‘oe )
unit EMG stop
switch 14
a

Dynamic brake
interlock

RA3 ﬁ CH

External dynamic brake

Note 1 Terminals 13, 14 are N/O contact outputs. When the dynamic brake has stuck, terminals 13, 14 are opened. Therefore, configure up
the circuit to prevent servo-on in the external sequence.

2. For converter unit and servo amplifier 400 V class, stepdown transformer is required for coil voltage of magnetic contactor more than
200V class.

3. Assign the dynamic brake interlock (DB) in parameter No.PD07 to PD09.

4. Refer to section 13.1.3 for the power supply specifications.

5. 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.

6. Turn off EM2 when the main power circuit power supply is off.
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(3) Outline dimension drawing

[Unit: mm]
2-$10 installation hole =]

¢ &

© [

J. * Terminal block
TE1

Terminal screw: M5

Tightening torque: 2.0 [N-m] (17.7 [Ib-in])
TE2

(@] [alb[13]]

Terminal screw: M5
Tightening torque: 0.8 [N-m] (7.1 [Ib+in])

30

* Mounting screw
Screw size: M8
Tightening torque: 13.2 [N=m] (117 [Ib-in])

®

®

370

390

330
COCOCOCOCOCOCOCDOCD
COCOCOCOCOCOCOCDOCD
COCOCOCOCOCOC OCOC DO
COCOCOCOCOCOCOCOCDO
COCOCOCOCOCOCOCDOCD
COCOCOCOCOCDOCOCDoOCD
COCOCOCOCOCOCDOCDOCD
COCOHOHCOHOCOCOCOCDOHOCDOCD
COCOCOCOCOCOCDOCDOCD
COCOCOCOCOCOCDOCDOCD
COCOCOCOCOCOCOCDOCD
COCOCOCOCOCOCOCDOCD
COCOCOCOCOCOCOCDOCD
COCOCOCOCOCOC OCOC DO
COCOCOCOCOCOCDOCDOCD
COCOCOCOCOCOCOCOCDO
COCOCOCOCOCOCDOCDOCD

e 8 |
= |23
15 220 15
» 260 . » 235 N
15 230 15
ﬁ]&u&ﬂ&& External dynamic brake [Ilz/éa(llsbs)]
DBU-37K 8(17.64)
X ¥ DBU-55K-4 11(24.25)

13- 83



13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.9.4 Selection example of wires

POINT

= Wires indicated in this section are separated wires. When using a cable for power

line (U, V, and W) between the drive unit and servo motor, use a 600V grade EP
rubber insulated chloroprene sheath cab-tire cable (2PNCT). For selection of

cables, refer to App. 4.
* To comply with the UL/CSA Standard, use the wires shown in App. 9 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: 30m or less

The following diagram shows the wires used for wiring. Use the wires given in this paragraph or equivalent.

Power factor
improving
DC reactor

4) Regenerative option lead

Regenerative option

3) Converter unit

Power supply

1) Main circuit power
supply lead ~.

) L
/A

AN

supply lead

) Control circuit power

'”jf

13 -
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Drive unit
U
\%
w
& &

3) Motor power supply lead ~ Servo motor

I
I
|
T
I
|
I
I
T

1
I
|
T
I
I
I
|
T

Encoder cable

6) Thermal relay

— OHS1Thermal
- relay
OHS2

Power supply
5) Cooling fan

lead

U
\%
Motor
w
-+

:| Encoder

Cooling fan

BU
BV
BW




13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(1) When using the 600V Polyvinyl chloride insulated wire (IV wire)
Selection example of wire size when using IV wires is indicated below.

Table 13.4 Wire size selection example 1 (IV wire)

Wires [mm?] (Note 1, 3)

) (Note 2)
Converter unit . . 1) 2) 3y U-v-w 4) 5) 6)
Drive unit
Li=L=Ls = ®  Lit- Ly P1-P2-D P2-C BU * BV - BW | OHS1 + OHS2
MR-J3-DU30KIS |50(AWG1/0): d 60(AWG2/0): d
MR-J3-CR55K 2(AWG14)
MR-J3-DU37KIS |60(AWG2/0): d (Note 4)
MR-J3-DU30KIIS4 |22(AWG4): b 30(AWG2): f
2(AWG14) 5.5(AWG10): a 1.25(AWG16)
MR-J3-DU37K1S4 |30(AWG2): ¢ 38(AWG2): f
MR-J3-CR55K4 1.25(AWG16)
MR-J3-DU45K[1S4 |38(AWG2): ¢ 50(AWG1/0): d
MR-J3-DU55K1S4 |50(AWG1/0): d 60(AWG2/0): d

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (3) in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. Wires are selected based on the highest rated current among combining servo motors.
4. IV wires cannot be used. Use HIV wires indicated in (2) of this section.

(2) When using the 600V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Selection example of wire size when using HIV wires is indicated below.

Table 13.5 Wire size selection example 2 (HIV wire)

Wires [mm?] (Note 1, 3)

) (Note 2)
Converter unit . . 1) 2) 3JJU-v-w 4) 5) 6)
Drive unit
Lyl s+ @ Lig = Loy P1-P2: P2-C BU - BV - BW | OHS1 + OHS2
MR-J3-DU30KS | 38(AWG2): ¢ 60(AWG2/0): d
MR-J3-CR55K 2(AWG14)
MR-J3-DU37KOS |60(AWG2/0): d 60(AWG2/0): d
MR-J3-DU30KS4 | 22(AWG4): b 22(AWG4): e
2(AWG14) 5.5(AWG10): a 1.25(AWG16)
MR-J3-DU37K[S4 | 22(AWG4): b 22(AWG4): e
MR-J3-CR55K4 1.25(AWG16)
MR-J3-DU45K0S4 | 38(AWG2): ¢ 38(AWG2): ¢
MR-J3-DU55KOS4 | 38(AWG2): ¢ 38(AWG2): c

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (3) in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the terminal block.
3. Wires are selected based on the highest rated current among combining servo motors.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(3) Selection example of crimping terminals
The table below shows a selection example of crimping terminals for the servo amplifier terminal block
when using the wires mentioned in (1) and (2) in this section.

Servo amplifier-side crimping terminals
Symbol (N.ote'2) Applicable tool
Crimping . Manufacturer
. Body Head Dice
terminal
a FVD5.5-10 YNT-1210S
b FVD22-10 YF-1+E-4 YNE-38 DH-123 - DH113
(Note 1) YPT-60-21
R38-10 TD-124 - TD112
c YF-1- E-4 YET-60-1
(Note 1) YPT-60-21 JST
R60-10 TD-125 + TD113
d YF-1- E-4 YET-60-1
e FVD22-8 YF-1+E-4 YNE-38 DH-123 - DH-113
(Note 1) YPT-60-21
R38-8 TD-124 - TD-112
f YF-1 - E-4 YET-60-1

Note 1. Coat the part of crimping with the insulation tube.
2. Make sure to use recommended crimping terminals or equivalent since some crimping terminals
cannot be installed depending on the size.

13.9.5 Molded-case circuit breakers, fuses, magnetic contactors

Always use one molded-case circuit breakers and one magnetic contactor with one drive unit.

Molded-case circuit breaker Fuse
Current (Note)
Converter unit Drive unit Power factor Power factor Voltage Class Current | Voltage | Magnetic
improving DC improving DC AC [A] AC [V] | contactor
reactor is not used reactor is used
MR-J3-DU30KIS 400A frame 250A | 225A frame 225A 500 S-N150
MR-J3-CR55K 240V 300
MR-J3-DU37KOS 400A frame 300A | 400A frame 300A 600 S-N180
MR-J3-DU30KS4 | 225A frame 125A | 225A frame 125A 250 S-N95
MR-J3-DU37K1S4 | 225A frame 150A | 225A frame 150A | 600Y/ 300 S-N125
MR-J3-CR55K4 600
MR-J3-DU45K0S4 | 225A frame 175A | 225A frame 175A 347V 400 S-N150
MR-J3-DU55K1S4 | 400A frame 225A | 225A frame 225A 450 S-N180

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

current being applied to the coil until closure of contacts.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.9.6 Power factor improving DC reactor

The input power factor is improved to about 95%.

. . ) Power factor improving Dimension [mm] Terminal Mass
Converter unit Drive unit
DC reactor w D H W1 X screw [kg (Ib)]
MR-J3-DU30KOS MR-DCL30K 9.5
MR-J3-CR55K 255 215 80 232 M12
MR-J3-DU37KOS MR-DCL37K (20.94)
6.5
MR-J3-DU30K[1S4 MR-DCL30K-4 205 75 175
(14.33)
7
MR-J3-DU37K[1S4 MR-DCL37K-4 135 225 200 197 (15.43)
MR-J3-CR55K4 M8 7'5
MR-J3-DU45K[1S4 MR-DCL45K-4 240 80 212 ’
(16.54)
9.5
MR-J3-DU55K1S4 MR-DCL55K-4 260 215 232
(20.94)

Terminal cover

Terminal block (M3.5 screw)
For thermal sensor

Terminal screw

_ P1 ! P2/ _
i Y
g~ o BB
\ [
I = (U] e
JJ 2 :
g P 8 ?
S} |
T |
|
—T ‘ —
g & v k .(;). _/
T X*i2 _ Approx. W1
« » N\ Mounting hole
le D or less for M8 W or less
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.9.7 Line noise filter (FR-BLF)

POINT

= This section explains how to use the line noise filter unique to servo amplifiers with
a large capacity. Other noise reduction products are the same as those for servo
amplifiers with 22kW or less. Refer to section 11.16.

This filter is effective in suppressing noises radiated from the power supply side or output side of the converter
unit, drive unit and also in suppressing high-frequency leakage current (0O-phase current) especially within
0.5MHz to 5SMHz band. The filters are used with the converter power supply wires (L1 - L2 - L3) and drive unit
power wires (U =V - W).

(1) Usage
Pass the 3-phase wires through four line noise filters. When using the line noise filters with the power wires,

passing the power wires together with the ground wire will reduce the filter effect. Run the ground wire
separately from the power wires.

<+— Use four FR-BLFs.

(2) Outline drawing

[Unit: mm]

Te]
< | [ ‘ H@q
“ 130 N
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

13.9.8 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 drive unit, servo
motor, etc. securely.

Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm) to minimize leakage currents.

Rated Sensitivity Current 210 . {|g1 +|gn+|ga+K . (lgz-i_lgm)}-l_[mA] ...........................................

(13.2)
Earth-leakage current breaker
Cable Mitsubishi K
MCCB \ Noise filter Type products
Converter H Drive | Cable NV-SP
unit unit
Models provided with NV-SW
i l harmonic and surge NV-CP 1
— = — — — — reduction techniques NV-CW
Ig1 Ign e lg2 Igm NV-HW
g 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 drive unit (Found from Fig. 13.3.)

Ig2: Leakage current on the electric channel from the output terminals of the servo ampilifier to the servo
motor (Found from Fig. 13.3.)

Ign: Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF or FR-BIF-H)

Iga: Leakage current of the drive unit (Found from Table 13.7.)
Igm: Leakage current of the servo motor (Found from Table 13.6.)

Table 13.6 Servo motor’s leakage
current example (Igm)

Table 13.7 Converter unit * drive unit's
leakage current Example (Iga)

Servo motor power Leakage current Converter unit Leakage current
[kW] [mA] Drive unit [mA]
30 to 55 2.5 All series 5
= 120 = 120
E 100 £ 100
g 80 g 80
3 60 3 60
S 40 S 40
8 £
s 20 s 20
- 0 3 0
2 5514 38100 2 5514 38100
3.5 8 22 60150 3.5 8 22 60150
3080 3080
Cable size [mm?] Cable size [mm?]
a) 200V class b) 400V class

Fig.13.3 Leakage current example (Ig1, 1g2) for CV cable run in metal conduit
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(2) Selection example
Indicated below is an example of selecting an earth-leakage current breaker under the following conditions.

22mm?2 x 5m 30mm2 x 5m
MCCB
: Converter Drive
—x/—@T unit H unit Servo motor
gt — — g2 Igm
Iga

Use an earth-leakage current breaker designed for suppressing harmonics/surges.
Find the terms of Equation (13.2) from the diagram.

5
Ig1=95X W=0'475 [mA]

5
lg2=105 X 7555 =0.525 [MA]

Ign=0(not used)

Iga=5 [mA]

Igm=2.5 [mA]

Insert these values in Equation (13.2).

Ig>10 -+ {0.475+0+5+1 - (0.525+2.5)}
> 85 [mA]

According to the result of calculation, use an earth-leakage current breaker having the rated sensitivity
current (Ig) of 85 [mA] or more. An earth-leakage current breaker having Ig of 200 [mA] is used with the
NV-SP/SW/CP/CW/HW series.

13- 90
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13.9.9 EMC filter (recommended)

For compliance with the EMC directive of the EN Standard, it is recommended to use the following filter. Some
EMC filters are large in leakage current.

(1) Combinations of converter units and drive units

Recommended filter (Soshin Electric)
Converter unit Drive unit Model Rated current | Rated voltage Leakage Mass [kg]
[A] [VAC] current [mA]
MR-J3-CR55K [ MR-J3-DU30KOS - MR-J3-DU37KCS (Note) 200 250 9 18
HF3200A-UN
MR-J3-CR55K4 | MR-J3-DU30KS4 to MR-J3-DU55KS4 | TF3150C-TX 150 500 5.5 31

Note. A surge protector is separately required to use any of these EMC filters.

(2) Connection example

EMC filter Converter unit
MCCB
=
(Note 1) ! L
Power supply T ( L
|
/ v

Drive unit

5 1 (Note 2)
( Surge protector 1
(RAV-781BYZ-2)

(Okaya Electric Industries)

(Note 2)

3 Surge protector 2
(RAV-781BXZ-4)

(Okaya Electric Industries)

|||—(uf‘|7r\3

Note 1. For power supply specifications, refer to section 13.1.3.
2. The example is when a surge protector is connected.
For dimension of surge protector, refer to section 11.18 (3) (b).

13- 91



13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(3) Outline drawing

HF3200A-UN
[Unit: mm]
3-$6.5 Length: 8 3-¢6.5 3-M10
X DD =1
o  mopmommn S|,
| O (e
YL
S IO .
480 +1 M8
5005
T ——— a==
SO 0T ‘
: T ——— ‘ g | VIO
O
TF3150C-TX
[Unit: mm]
8-R 4.25 Le?fgotrl:w‘lBZ) -
” ;Z?MM MM 5 o i 4
IRy Wi
e R eEE s
i "Iy =
R LIS U110+2
150+1 | 150%1 | 150 %1 M4 210+2
45245 (227)
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13.9.10 FR-BU2-(H) Brake Unit

POINT

* The signal EM2 of the drive unit is the same as EM1 of the drive unit in torque
control mode.

= Use a 200V class brake unit and a resistor unit with a 200V class converter unit,
and a 400V class brake unit and a resistor unit with a 400V class converter unit.
Combination of different voltage class units cannot be used.

- Install a brake unit and a resistor unit on a flat surface vertically. When the unit is
installed horizontally or diagonally, the heat dissipation effect diminishes.

* 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
converter unit (between 0°C to 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 (1) of this section.

* When using the brake unit, set the parameters as shown below.

Setting value
000 (Initial value)
0aoo (Initial value)

Parameter No.PAO1 of the MR-J3-CR55K(4) converter unit

Parameter No.PAOQ2 of the drive unit

Connect the brake unit to the bus of the converter unit (L+ and L— of TE2-1) for use. 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, always refer to the FR-BU2-(H) Brake Unit Instruction Manual.

(1) Selection

Use a combination of converter unit, brake unit and resistor unit listed below.

Number of Permissible Resultant )
. . . . ) Applicable converter
Brake unit Resistor unit connected continuous resistance unit
units power [kW] [Q]
200V | FR-BU2-55K FR-BR-55K 2 (parallel) 7.82 1 MR-J3-CR55K
class MT-BR5-55K 2 (parallel) 11.0 1 MR-J3-CR55K
400V | FR-BU2-H55K FR-BR-H55K 2 (parallel) 7.82 4 MR-J3-CR55K4
class | FR-BU2-H75K MT-BR5-H75K 2 (parallel) 15.0 3.25 MR-J3-CR55K4
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(2) Brake unit parameter setting
Normally, changing parameters of the FR-BU2-(H) is not necessary. 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 FR-BU2-(H) Brake Unit Instruction

Manual.
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

(3) Connection example

POINT

* Connecting PR terminal of the brake unit to L+ terminal of the converter unit
results in a brake unit malfunction. Always connect the PR terminal of the brake
unit to the PR terminal of the resistor unit.

(a) Combination with FR-BR-(H) resistor unit

POINT
* To use brake units with a parallel connection, use two sets of FR-BU2-(H) brake
unit. Combination with other brake unit results in alarm occurrence or malfunction.
= Always connect the master and slave terminals (MSG and SD) of the two brake
units.
* Do not connect as shown below.

Converter unit Brake unit Converter unit Brake unit

P/+
N/—

Brake unit

Connecting two cables to Passing wiring

P and N terminals
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Converter unit Drive unit

MCCB
(Note 1) ‘
Power supply —x |
Ny
L21 5 [pocom CN3 -
‘ CNP1| 6 |[DIcOM — 15 | ALM RAT 3
MC1| 1 2 |ALM .“ 10 |picom
[ [ 24VDC
Mc2| 2 7 |EM1 :I 5 D|COM4||—|
N [ [ L+ 9 |pocom 3 DOCOM /\T'\_'
Note 9
|> g |; (C ]Til'_( ) 20 |EM2g— —T
| / (Note 13)
’/ [ Plate| SD Main circuit
l/ L1 power supply
N L21
' | ] !(Note 5)
Drive unit
malfunction ENSIS;VHS}:Op
|_RA1 RA2 RA3 3 OFF/ON |_|
Converter unit Servo motor O Operation U
malfunction thermal relay ready
(Note 8) FR-BR-(H)
P (Note 6) . TH1
PR
N FR-BU2-(H)
PR MSG o~
(Note 12) ~ (Note 11) gp LA
P/+ D
qi - (Note 4) A
> BUE
qﬁ_ sp(Note 10)(Note 7)
Terminal @
block —
FR-BR-(H)
N P (Note 6) 4 TH1
PR
FR-BU2-(H)
PR MSGO-T—
P/+ (Note 11)SD LA
N /_(Note 4) A

BUE
sp(Note 10)Note 7)
&)
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Note 1.

8.
9.
10

12.

13.

For power supply specifications, refer to section 13.1.3.

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

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

Always connect P4 and P, terminals (Factory-wired). When using the power factor improving DC reactor, refer to section 13.9.6.
Connect P/+ and N/— terminals of the brake unit to a correct destination. Wrong connection results in the converter unit and brake
unit malfunction.

. For the converter unit and the drive unit of 400V class, a stepdown transformer is required.
. Contact rating: 1b contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-THZ2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

. Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.
Connect the thermal sensor of the servo motor.
Do not connect more than one cable to each L+ and L— terminals of TE2-1 of the converter unit.

. Always connect BUE and SD terminals (Factory-wired).
11.

Connect MSG and SD terminals of the brake unit to a correct destination. Wrong connection results in the converter unit and brake
unit malfunction.

For connecting L+ and L—- terminals of TE2-1 of the converter unit to the terminal block, use the cable indicated in (3) (d) of this
section.

Turn off EM2 when the main power circuit power supply is off.
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(b) Combination with MT-BR5-(H) resistor unit

1) When connecting a brake unit to a converter unit

Converter unit Drive unit
MCCB
(Note 1) ‘
Power —X 1
supply !
f La1 5 |pocom CN3 S
CNP1 6 [DICOM ~ 15 | ALM RA1
MC1| 1 2 |ALM 10 |DICOM
[ [ 24VDC
Mc2| 2 7 |EM1 :I 5 DICOM4|I—|
L L [ [ Lt 9 |pocom 3 |pocomf——
Note 9 L
| g g (L ]Izl__( ) 20 |EM2 o= /—\'—7\—|+
|/ (Note 11)
’/ [ Plate| SD Main circuit
r L power supply
L21
| [ 1(Note 5)
P Drive unit
malfunction EMG_tSLOP
RA1T  RA2 RA3 SWCN orF/ON
Converter unit Servo motor O Operation
malfunction thermal relay ready
(Note 8) MT-BR5-(H)
(Note 6)
PR T
FR-BU2-(H)
PR MSG
f- P/+ SD
Note 4
N/ ) A
B
Cc
BUE
sp(Note 10)(Note 7)

Note 1.

10.
1.

o

For power supply specifications, refer to section 13.1.3.

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

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

. Always connect P, and P, terminals (Factory-wired). When using the power factor improving DC reactor, refer to section 13.9.6.
. Connect P/+ and N/— terminals of the brake unit to a correct destination. Wrong connection results in the converter unit and brake

unit malfunction.

. For the converter unit and the drive unit of 400V class, a stepdown transformer is required.
. Contact rating: 1a contact, 110VAC_5A/220VAC_3A

Normal condition: TH1-THZ2 is not conducting. Abnormal condition: TH1-TH2 is conducting.

. Contact rating: 230VAC_0.3A/30VDC_0.3A

Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

. Connect the thermal sensor of the servo motor.
. Do not connect more than one cable to each L+ and L— terminals of TE2-1 of the converter unit.

Always connect BUE and SD terminals (Factory-wired).
Turn off EM2 when the main power circuit power supply is off.
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2) When connecting two brake units to a converter unit

POINT

* To use brake units with a parallel connection, use two sets of FR-BU2-(H) brake
unit. Combination with other brake unit results in alarm occurrence or malfunction.

* Always connect the master and slave terminals (MSG and SD) of 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.

Converter unit Brake unit Converter unit Brake unit

Connecting two cables to Passing wiring

P and N terminals
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Converter unit

Drive unit

MCCB
(Note 1) X |
Power ——¢ |
supply :
Las 5 |pocom CN3 -
{ CNP1| 6 ([DIiCOM ~ 15 |ALM 3
MC1| 1 2 ALM 10 |picom
[ [ 24VDC
MC2| 2 7 |EM1 :I 5 [picom |—|
N 8 [[ L+ 9 |pocom 3 |pocom :"‘:__
Lt % (Note 9) 20 |EM2 H—
> > L— - o
|~ (Note 13)
| [ A Plate| SD Main circuit
r Lot power supply
_ L21
' | _ | !(Note 5)
'Drive unit
' | malfunction EMG stop
_R A1 RA2 RA3 switch RA4 &5

Converter unit
malfunction

(Note 8)

5 OFF/ON I
Servo motor O Operation H
thermal relay ready [ SK]

(Note 12)

MT-BR5-(H)

(Note 6) TH1 |

FR-BU2-(H)

13 -

i

Terminal
block

99

i
i

P/+

(Note 4)

SD (Note 10)

g
g
g
r

MSG
(Note 11)

4
g
4
g
r

A
P

(Note 7)

MT-BR5-(H)

PR

(Note 6) TH1 |

FR-BU2-(H)

sD (Note 10

(Note 4)

g
L

MSG

(Note 11)

|

A

)(Note 7)




13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

Note 1. For power supply specifications, refer to section 13.1.3.

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

3. Always connect P4 and P, terminals (Factory-wired). When using the power factor improving DC reactor, refer to section 13.9.6.

4. Connect P/+ and N/— terminals of the brake unit to a correct destination. Wrong connection results in the converter unit and brake
unit malfunction.

5. For the converter unit and the drive unit of 400V class, a stepdown transformer is required.

6. Contact rating: 1a contact, 110VAC_5A/220VAC_3A
Normal condition: TH1-THZ2 is conducting. Abnormal condition: TH1-TH2 is not conducting.

7. Contact rating: 230VAC_0.3A/30VDC_0.3A
Normal condition: B-C is conducting/A-C is not conducting. Abnormal condition: B-C is not conducting/A-C is conducting.

8. Connect the thermal sensor of the servo motor.

9. Do not connect more than one cable to each L+ and L— terminals of TE2-1 of the converter unit.

10. Always connect BUE and SD terminals (Factory-wired).

11. Connect MSG and SD terminals of the brake unit to a correct destination. Wrong connection results in the converter unit and brake
unit malfunction.

12. For connecting L+ and L—- terminals of TE2-1 of the converter unit to the terminal block, use the cable indicated in (3) (d) of this
section.

13. Turn off EM2 when the main power circuit power supply is off.

(c) Precautions for wiring
The cables between the converter unit 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 5m (twist five times or more per
one meter). Even when the cable is twisted, the cable should be less than 10m. Using cables longer
than 5m without twisting or twisted cables longer than 10m, may result in the brake unit malfunction.

Converter unit Converter unit
Brake unit Resistor unit Brake unit Resistor unit
P P P P P Twist P P Twist P
N N PR PR N N PR PR
5m or less 5m or less 10m or less 10m or less

(d) Cables
1) Cables for the brake unit
For the brake unit, HIV cable (600V grade heat-resistant PVC insulated wire) is recommended.

a) Main circuit terminal

Main Crimping Wire size
circuit terminal Tightening N/—, P/+,PR, ©
Brake unit terminal torque
screw N/—, P/+, N - m] HIV wire AWG
—T — —T i PR, @ [mmz]
size
N/~ Pi+ H 200V
FR-BU2-55K M6 14-6 44 14 6
class
Terminal block 400V | FR-BU2-H55K M5 5.5-5 25 5.5 10
class | FR-BU2-H75K M6 14-6 4.4 14 6
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b) Control circuit terminal

POINT

* Under tightening can cause a cable disconnection or malfunction. Over tightening
can cause a short circuit or malfunction due to damage to the screw or the brake
unit.

|RES‘ SD ‘MSG‘MSG|SD| SD| Sheath o

Jumper

6

mm
Terminal block
Wire the stripped cable after twisting to prevent the cable
from becoming loose. In addition, do not solder it.
Screw size: M3
Tightening torque: 0.5t0 0.6N = m
Wire size: 0.3 to 0.75 mm?
Screw driver: Small flat-blade screwdriver
(Tip thickness: 0.4mm/Tip width 2.5mm)

2) Cables for connecting the servo amplifier and a distribution terminal block when connecting two sets
of the brake unit

Wire size
Brake unit HIV wire
AWG
[mm?]

200V

FR-BU2-55K 38 2
class
400V | FR-BU2-H55K 14 6
class | FR-BU2-H75K 38 2
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(e) Crimping terminals for L4+ and L— terminals of TE2-1 of servo amplifier
1) Recommended crimping terminals

POINT

= Always use recommended crimping terminals or equivalent since some crimping
terminals cannot be installed depending on the size.

Number of (Note 1)
Converter unit Brake unit connected Crimping terminal (Manufacturer) Applicable
units tool
200V | MR-J3-CR55K FR-BU2-55K 2 38-S6 (JST) (Note 2) a
class R38-6S (NICHIFU) (Note 2)
400V | MR-J3-CR55K4 FR-BU2-H55K FVD14-6 (JST) b
class FR-BU2-H75K 38-S6 (JST) (Note 2) a
R38-6S (NICHIFU) (Note 2)
Note 1. Symbols in the applicable tool field indicate the following applicable tools.
Servo amplifier-side crimping terminals
Symbol Crimping Crimping terminal
) - Manufacturer
terminal Body Head Dice
YPT-60-21
38-S6 TD-124 - TD-112 JST
a YF-1+E-4 YET-60-1
NOP60
R38-6S NOMSGO NICHIFU
b FDV14-6 YF-1+E-4 YNE-38 DH-112 = DH-122 JST

2. Coat the crimping part with an insulation tube.
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13. SERVO AMPLIFIERS WITH A LARGE CAPACITY (30k TO 55kW)

(4) Outline dimension drawings
(a) FR-BU2- (H) brake unit

[Unit: mm]
FR-BU2-55K
FR-BU2-H55K, H75K
2-¢5hole
(Screw size: M4) -
B E— Ein
Rating
plate
B 000000000 o
Hh o LJMU =t
sl s
6| 158 4767 18.5 52 72
170 142.5
(b) FR-BR- (H) resistor unit
[Unit: mm]
8o
2-¢C Eﬁr
¥ 5 (Note)
Control circuit 1 ﬁ i
terminal P (Note) Il
Main circuit
terminal —
. . D .41,
C C 3
Approx. 35 W1=£1 Approx. 35 éc:l\:I
T T <
A hanging bolt is placed on two locations
[l (Indicated below).
o X
El Hanging bolt 204 gg
[}
<
| | @ QE =
| wis | mjyh | E T

Note. Ventilation ports are provided on both sides and the top. The bottom is open.

Approximate
Resistor unit W | W1 H H1 | H2 | H3 D D1 C mass
[kg]
200V
class FR-BR-55K 480 | 410 | 700 | 620 | 40 [ 670 [ 450 | 3.2 | 12 70
400V
class FR-BR-H55K 480 | 410 | 700 | 620 | 20 [ 670 [ 450 | 3.2 | 12 70
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(c) MT-BR5- (H) resistor unit

\J‘\H\ m‘§7
o &)
b R
o
2
- Ry
-3
] 480 N
‘ 510 ‘

4 $15 mounting hole

[Unit: mm]
{} {} Approximate
) . . Resistance
= = Resistor unit mass
value
1 [kg]
200V
MT-BR5-55K 2.0Q 50
© class
400V
1 MT-BR5-H75K 6.5Q 70
class
©
i
©
75 300 75
| |
7.5 ‘ 450 ‘ 7.5
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14. FULLY CLOSED LOOP SYSTEM

14. FULLY CLOSED LOOP SYSTEM

POINT

« The fully closed loop system can be used in the position control mode only.

14.1 Functions and configuration

14.1.1 Control 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.

Controller t@i | t‘ Servo motor
In:‘:k ]
(Motor-side) + Motor-side feedback pulse |
Droop pulse " (Load-side resolution unit) FBN I
IR, . = Linear encoder
+ FBD
(Motor-side)
Cumulative « . Encod |
tti
feedback pulses Dual feedback filter - (él:%ret(r)pu se setting
Load-side A (Note 2) % section 5.1.9.)
droop pulse 0 Parameter No.PE08 + b
— (Note 1, 2)
Fully closed loop function selection Fully closed loop
Load-side Parameter No.PEO1, PEO8 Load-side feedback pulse control error detection
cumulative « function selection

feedback pulses

— Control
—» Monitoring

Parameter No.PEO3

Note 1. Switching between semi closed loop control and fully closed loop control can be performed by changing the setting of
parameter No.PEO1.
When semi closed loop control is selected, a control is always performed on the bases of the position data of the motor
encoder independently of whether the motor is at a stop or running.

2. When parameter No.PE0O1 "fully closed loop system" is valid, dual feedback control in which the motor feedback signal and

load-side encoder feedback signal are combined by the dual feedback filter in parameter No.PEO8 is performed.
In this case, fully closed loop control is performed when the motor is at a stop, and semi closed loop control is performed
when the motor is operating to improve control performance. When "4500" is set as the filter value of parameter No.PE08,

fully closed loop control is always performed.

The following table shows the functions of each control mode.

Control mode Description
Feature Position is controlled according to the motor-side data.
Since this control is insusceptible to machine influence (such as machine
) Advantage resonance), the gains of the servo amplifier can be raised and the settling
Semi closed loop control .
time shortened.
) If the motor-side is at a stop, the side may be vibrating or the load-side
Disadvantage .
accuracy not obtained.
Feature Position is controlled according to the motor-side data and load-side data.
Control is performed according to the motor-side data during operation, and
Dual feedback control Advantage according to the load-side data at a stop in sequence to raise the gains
9 during operation and shorten the settling time.
A stop is made with the load-side accuracy.
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14. FULLY CLOSED LOOP SYSTEM

Control mode Description
Feature Position is controlled according to the load-side data.
The load-side accuracy is obtained not only at a stop but also during
Advantage .
Fully closed loop control operation.
) Since this control is susceptible to machine resonance or other influences,
Disadvantage

the gains of the servo amplifier do not rise and the settling time increases.
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14. FULLY CLOSED LOOP SYSTEM

14.1.2 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.
Also, on the fully closed loop system, the semi closed loop control, fully closed loop control and dual
feedback control can be switched by the parameter No.PEOS8 settings.

Semi closed loop system

Semi closed loop

Control mode selection

Parameter No.PAO1
r—-—-=—=-==-=="==77 1

MR-J3-0S

L
(Refer to section 5.1.10.)

r———"~>"~>="="====7 1
! OFF !
N |
]
Fully closed loop | ON !
function selection 1 ' 41:—‘
Parameter No.PEO1 | ——~~~-~-~---°-°~°
T T T e 1 Fully closed loop dual
i JCa1 | feedback filter
! ! Parameter No.PE08
: 03730 Y o 1: .
b ] ] !
(Refer to section 5.5.2.) :
I
I
I

(2) Dual feedback filter equivalent block diagram
A dual feedback filter equivalent block diagram on the dual feedback control is shown below.

Positioning
controller

Controller command
Semi closed loop control/

control

fully closed loop control switching bit

Fully closed loop system

Semi closed loop

control

Dual feedback

control

Fully closed loop
control

Servo motor

Hk

Linear encoder J

<Dual feedback filter>

Operating status

Controlling status

At motor stop (0 to®)

Fully closed loop control

At operating (from © )

Semi closed loop control

+ -
) High-pass
9 + filter
\
\
\
Low-pass R
filter N
\\
! \
1 \
Iy J Q) (Note) Y
v > <
I
Fully closed | Semi closed
loop control | loop control
l R
Frequen

cy [rad/s]

Note. w (a dual feedback filter band) is set by parameter No.PE08.
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14. FULLY CLOSED LOOP SYSTEM

14.1.3 System configuration

(1) For alinear encoder

Servo amplifier

] 0
SSCNETII controller
|| |:| (Note)
] Linear encoder with compatible A/B/Z-phase
SSCNET I [I pulse train interface or serial interface

position command L
control signal — D‘—> To the rear servo amplifier

L_1CN2

D) Load-side encoder signal
CN2L[ (A/B/Z-phase pulse train interface

or serial interface)
Motor encoder T o S
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-J3BAT) is not required.

(2) For a rotary encoder

Servo amplifier

SSCNETII controller

0
SSCNET I [I Driving part
Position command L »
control signal J |:|»—>To the rear servo
L lcne amplifier
A

CN2L[

Servo motor

Load-side encoder signal
(A/B/Z-phase pulse train interface)

Motor encoder
signal

/

Rotary encoder
(Note)

Note. Not applicable for the absolute position detection system.
For the A/B/Z-phase differential output rotary encoder, refer to section 14.2.3.
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14.2 Load-side encoder

14.2.1 Compatible linear encoder list

POINT

* Always use the load-side encoder cable introduced in this section. If the other
products are used, a faulty may occur.

« For details of the load-side encoder specifications, performance and assurance,
contact each encoder manufacturer.

Effective Absolute
. . measurement (Communication| position
Linear encoder type Manufacturer Model Resolution Rated speed .
length system detection
(Maximum) system
Magnescale SR77 0.054m/ 2040mm .
3.3m/s 2 wire type
(Note 5) SR87 0.014m 3040mm
AT343A 2.0m/s 3000mm
0.054m
AT543A-SC 2.5m/s 2200mm
204 m/4096
) AT545A-SC | pulses (about 2.5m/s 2200mm
Mitutoyo )
Absolut Corporation 0.0058m) 2 wire type
solute P ST741A o
type 0.54m
ST742A
4.0m/s 6000mm
ST743A
0.14m
ST744A
LC 493M 0.054m
2040mm
. . (Note 3) 0.014m )
Heidenhain 3.0m/s 4 wire type
LC 193M 0.054m
4240mm
(Note 3) 0.014m
Mitsubishi 0.054m
serial SR75 001Em 2040mm
interface 0.05¢m 3.3m/s
compatibility SR85 0.014m 3040mm
Magnescale
9 SL710 2 wire type
(Note 5) +PL101-
R/RH 0.2¢4m
6.4m/s 100000mm
+MJ830 or (Note 1)
| tal MJ831
ncrementa
(Note 2)
type
RGH26P 5Um 4.0m/s %
Renishaw Inc. RGH26Q 1Um 3.2m/s 70000mm 2 wire type
RGH26R 0.54m 1.6m/s
LIDA 485
+EIB 392M 30040mm
204 m/16384
. . (Note 4) .
Heidenhain pulses (about 4.0m/s 4 wire type
LIDA 487
1.22nm)
+EIB 392M 6040mm
(Note 4)
A/B/Z-phase Permissible Linear Linear . .
. . Incremental . . Differential 3
differential Not specified resolution encoder encoder .
type pair type
output range dependent dependent
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14. FULLY CLOSED LOOP SYSTEM

Note 1. Varies depending on the setting of the interpolator (MJ830/MJ831: Magnescale)
2. Production of the SH13 has been discontinued. For details, please contact Magnescale.
3. The models are changed from LC 491M and LC 192M. For details, please contact Heidenhain.
4. The model is changed from APE391M. For details, please contact Heidenhain.
5. Former company name: Sony Manufacturing Systems (The company name was changed in the end of March 2010.)

14.2.2 Configuration diagram

The following figure shows the cable connection between the servo amplifier and the linear encoder. The
applicable encoder cable configuration differs according to the linear encoders used. For the encoder cable,
refer to section 3.1 in the MR-J3-00B-RJ004 Instruction Manual.

Servo amplifier

Load-side encoder cable

(Refer to MR-J3-00B;RJ004 Instruction Manual section 3.1) Linear encoder
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14. FULLY CLOSED LOOP SYSTEM

14.3 Operation and functions

14.3.1 Startup

(1) Startup procedure
Start up the fully closed loop system in the following procedure.

(Completion of installation and wiring j

b

Adjustment and operation check in semi closed loop system X

—

I
|
~

Check that the servo equipment
(is normal.
Do as necessary.

[Completion of fully closed loop system startup

14- 7

. Positioning operation check using MR Configurator ]
| Gain adjustment ]
4 )
[Adjustment and operatin check in fully closed loop system j
[Selection of fully closed loop system function (Refer to (2) in this section) j
Selection of load-side encoder communication system
(Refer to (3) in this section)
CSetting of load-side encoder polarity (Refer to (4) in this section) J
[Setting of load-side encoder elecronic gear (Refer to (5) in this section) )
[Confirmation of load-side encoder position data (Refer to (6) in this sectionD
[Positioning operation check using MR Configurator j
CGain adjustmet J
Adjustment of dual feedback switching filter (for dual feedback control)
(Refer to (7) in this section)
\\ J
[Positioning operation check by controller (Refer to section 14.3.3) j
CHome position retum operation (Refer to section 4.3.2) j
[Positioning operation j
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(2) Selection of fully closed loop system
By setting parameter No.PAO1, PEO1 and the control command of controller, the control method can be
selected as shown in the following table.

Parameter No.

Parameter No.

Semi closed loop control/fully
closed loop control change

Command unit

Control method

Absolute position

closed loop control)

PAO1 PEO1 detection system
command

O0Oo4d Motor encoder | Semi closed loop control O
semi closed loop unit

system

oOo10 oaado Load-side Dual feedback control (fully O (Note)
fully closed loop encoder unit | closed loop control)

system OoOod1 OFF Semi closed loop control

ON Dual feedback control (fully

Note. Applicable when the load-side encoder is set as the absolute position encoder.

(a) Control mode selection
Select a control mode.

Parameter No.PAO1

—r— Control mode selection

0: Semi closed loop system
1: Fully closed loop system

Set value Control mode Control unit
ood | Semi closed loop system | Motor-side resolution unit
00100 | Fully closed loop system | Load-side resolution unit

(b) Semi closed loop control/fully closed loop control selection
Select the semi closed loop control/fully closed loop control.

Parameter No.PEO1

—[ Fully closed loop control selection
0: Always fully closed loop control
1: Selection using the control command of controller

Selection using the

control command of controller

Control method

OFF

Semi closed loop control

ON

Fully closed loop control

When parameter No.PAO1 control configuration is set to " C1CI11C" (fully
closed loop system), this setting is enabled.
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(3) Selection of load-side encoder communication system
The communication system changes depending on the load-side encoder type.
Refer to section 14.2.1 for the communication system of the load-side encoder.
Select the cable to be connected to CN2L connector in parameter No.PC26.

Parameter No.PC26

—r— Load-side encoder cable communication system selection

0: 2-wire type

1: 4-wire type

If the setting is incorrect, the load-side encoder error1 (70) or load-
side encoder error2 (71) occurs.

(4) Setting of load-side encoder polarity

* Do not set a wrong value in the encoder direction of parameter No.PC27 (encoder
ACAUTION pulse count polarity selection). An abnormal operation and a machine collision may
occur if a wrong value is set, which cause a fault and parts damaged.

POINT

* Parameter No.PC27 (encoder pulse count polarity selection) is not related to
parameter No.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 a wrong value in the encoder direction of parameter No.PC27 (encoder
pulse count polarity selection). During the positioning operation, a fully closed loop
control error (42) may occur.

(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.

Parameter No.PC27

—[ 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
[ mn

<«— Motor CCW derection

H & 3

Linear encoder

Address increasing direction of linear encoder

(b) How to confirm the load-side encoder feedback direction
For the may to confirm the load-side encoder feedback direction, refer to (6) in this section.
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(5) Setting of feedback pulse electronic gear

POINT

- If setting a wrong value in the feedback pulse electronic gear (parameter No.PE04,
PEQ5, PE34, PE35), a parameter error (37) and an abnormal operation may occur.
Also, a fully closed loop control error (42) may occur during the positioning
operation.

The numerator (parameter No.PE04, PE34) and denominator (parameter No.PEQ5, PE35) of the electronic
gear are set to the motor encoder pulse. Set the electronic gear so that the number of motor encoder
pulses per motor revolution is converted to the number of load-side encoder pulses. The relational
expression is shown below.

Parameter No.PEO4xXParameter No.PE34 _ Number of load-side encoder pulses per servo motor revolution
Parameter No.PEO5%XParameter No.PE35 Number of motor 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 (2'2)<Number of load-side encoder pulses per servo motor revolution <67108864 (22°)
(a) When the servo motor is directly coupled with a ball screw and the linear encoder resolution is 0.05 4 m

Condition

Servo motor resolution: 262144pulse/rev
Servo motor reduction ratio: 1/11

Ball screw lead: 20mm

Linear encoder resolution: 0.05 4 m

Linear encoder

| |
. B
| |
o ____ f&—2C}«—— Linear encoder head |
gz 5
Servo motor with a reduction gear Table

Number of linear encoder pulses per ball screw revolution is calculated.

Number of linear encoder pulses per ball screw revolution
=Ball screw lead/Linear encoder resolution
=20mm/0.05 4 m=400000pluse

1) Parameter No.PE04 x2) Parameter No.PE34 _ 400000 1 _ 1) 3125 » 2)1

3) Parameter No.PE05 xX4) Parameter No.PE35 262144 11 B 3) 22528 4)1
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(b) Setting example when using the rotary encoder for the load-side encoder of roll feeder

Condition
Servo motor resolution: 262144pulse/rev
Pulley diameter on the servo motor-side: 30mm
Pulley diameter on the rotary encoder-side: 20mm
Rotary encoder resolution: 5000pulse/rev
(20000 pulse/rev after multiplication by 4)

Driving part

Pulley diameter
d2=20mm

Servo motor I
Pulley diameter
d1=30mm

/

Rotary encoder
5000pulse/rev

When the pulley diameters or reduction ratios differ, consider that in calculation.
For the rotary encoder, make calculation using the number of pulses multiplied by 4.

1) Parameter No.PE04 x2) Parameter No.PE34 _ 2000030 _ 1) 1875 y 2)1

3) Parameter No.PEO5 X4) Parameter No.PE35 262144%20 3) 16384 4)1
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(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 Configurator may be used.
Refer to section 14.3.6 for the data displayed on MR Configurator.

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.

No. Check item Checking method/Description

1 | Read of load-side encoder position data With the load-side encoder in a normal state (mounting, connection, etc.), the
load-side cumulative feedback pulses value is counted normally when the
load-side encoder is moved.

2 | Read of load-side encoder scale home position With the linear encoder home position (reference mark, Z-phase) of the load-
(reference mark, Z-phase) side encoder in a normal condition (mounting, connection, etc.), the value of

load-side encoder information 1 is cleared to 0 when the linear encoder home
position (reference mark, Z-phase) is passed through by moving the load-side

encoder.
3 | Confirmation of load-side encoder feedback Confirm that the directions of the cumulative feedback pulses of motor
direction encoder (after gear) and the load-side cumulative feedback pulses are
(Setting of load-side encoder polarity) matched by moving the device (load-side encoder) manually in the servo-off

status. If mismatched, reverse the polarity.

4 | Setting of load-side encoder electronic gear When the servo motor and load-side encoder operate synchronously, the

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 (parameter No.PEQ4, PEQ5, PE34, PE35) with the following

method.

1) Check the 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.

+
Command |
= | Servo motor
[]
|N | [
L
Motor-side cumulative L |3) Electronic ?
feedback pulses (after gear) 7 gear Inear
encoder
1) Motor-side cumulative feedback
2) Load-side cumulative pulses (before gear)

feedback pulses
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(7) Setting of fully closed loop dual feedback filter

With the initial value (setting=10) set in parameter No.PE08, 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 Configurator, adjust the

dual feedback filter.

The dual feedback filter operates as described below depending on the setting.

Parameter No.PE08 S N
) Control mode Vibration Settling time
setting value
0 Semi closed loop
Hard-to-occur to
1 to 4499 Dual feedback Longer to Shorter
Easy-to-occur
4500 Fully closed loop

A

Command

Reduction of settling time: Increase the dual feedback filter setting.

\
», Droop pulse

IS

Time

Suppression of vibration: Decrease the dual feedback filter setting.

14- 13

Increasing the dual feedback filter setting shortens the settling time, but increases 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.

’ . Droop pulse

N
*, Droop pulse

Command *
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14.3.2 Home position return

(1) General precautions
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 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.

(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 reference 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

1

Home position return speed

I
Servo motor | Creep speed
speed 0 r/min i |
I |
I I
Proximity dog ON [—|
signal OFF

I

I

I

I

|

Home position | | | | """ | | |
reference position - |
I

I

I

I

Equivalent to one servo motor revolution
| |
1 Sl W
| NP
Machine position 'y . Ay
Linear encoder home position Home position
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(b) About proximity dog type home position return using incremental linear encoder
1) When the linear encoder home position (reference mark) exists in the home position return direction

When an incremental linear encoder is used, the home position is the position per servo motor
revolution to the Linear encoder home position (reference mark) passed through first after a
home position return start.
In the case of a proximity dog type home position return, the nearest position after proximity dog
OFF is the home position.
Set one linear encoder home position in the full stroke, and set it in the position that can always
be passed through after a home position return start.

Home position return direction

Home position return speed

I
Servo motor | Creep speed
I
speed 0 r/min : M
I |
I |
Proximity dog ON |—|
signal OFF

Home position
reference position

Equivalent to one servo motor revolution

|
|
|
|
Il
|
|
|
|
Il
|
|
|
|
| 1
Sl 1
NP | [I I E
Machine position ‘ 7 yay
Linear encoder home position Home position

2) When the linear encoder home position does not exist in the home position return direction
If a home position return is started at the position where the linear encoder home position
(reference mark) does not exist in the home position return direction, a home position return error
occurs in the controller, the error definition changes depending on the controller type. When
starting a home position return at the position where the linear encoder home position (reference
mark) does not exist in the home position return direction, move the axis up to the stroke end on
the side opposite to the home position return direction by jog operation, etc. of the controller once,
then make a home position return.

Home position return direction
Home position return speed "

|
Servo motor | Creep speed
d | )
spee 0 r/min € o . .
N L0 | [ |
| N 7’ | | | |
! . JOG operation ,” ! ! ! !
1 L 1 |
| | | | I
Proximity dog ON ! ! !
signal OFF | | i
| | I
1 1 |
I I I
FLg el
ap hp !
Machine position X = . ']_ZF‘
Stroke end Linear encoder home position Home position
< L o o Ll _____ >
< 1
Home position return enabled area Home position return disabled area
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POINT

* To execute a home position return securely, start a home position return after
moving the axis to the opposite stroke end by jog operation, etc. of the controller.

- To execute a home position return securely, start a home position ret A home
position return cannot be made if the incremental linear encoder does not have a
linear encoder home position (reference mark). Always provide a linear encoder
home position (reference mark). (One place in the fully stroke)

(c) About dog type home position return when using the A/B/Z-phase pulse train specification rotary

encoder

The home position using a A/B/Z-phase pulse train specification rotary encoder as a load-side encoder
is as described below. It is the position per servo motor revolution, starting at the position where the Z-
phase of the load-side encoder is passed through first after power-on of the servo amplifier.

; ON
Load-side encoder >~ || ||  eeeeas
Z-phase signal OFF H !-I H ” H
I
Home position ' | """ | |
P

reference position

Equivalent to one servo motor revolution

Machine position

Servo amplifier
power-on position

14 -

Home position reference is a position per servo motor
revolution relative to the Z-phase signal of the load-side
encoder that was passed through right after the power-
on of servo amplifier.

16

Home position
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The home position reference position is set relative to the Z-phase position of the load-side encoder
that is passed through first after power-on of the servo amplifier.

In Case A and Case B where the power-on position differs as shown below, the power-on position must
be noted since the axis cannot stop at the same home position return position.

Proximity dog ON |
signal OFF i
|
|
Load-side encoder ON |
Z-phase signal OFF H !-| “ } ” H ”
L N M __________
Case

I

I

I
Home position | |
reference position

|

Equivalent to one servo motor revolution

Home position return speed \

Servo motor 0 r/min 'y

I

1

I
speed Servo amplifier ! Home position

I

I

|

power-on position

Home position |
reference position ‘

I
Equivalent to one servo motor revolution

I
|
1
Home position |
return speed Creep speed !
Servo motor . \/ \
speed 0 r/min i— —

Servo amplifier Home position
power-on position

To always make a home position return to the same position, perform the following operation.
Once move the rotary encoder to the stroke end opposite to the home position return direction with the
JOG operation of controller, etc. and then perform a home position return.

= . 07

Machine position =~ x yay
Stroke end Rotary encoder home position Home position

Home position return direction
Home position return speed "

|
Servo motor } Creep speed
speed . } }
0 r/min R /,Y ‘ ‘ |
(BN s | I 1
3 \\ JOG operation ,’, 3 3 3 i
l L l |
| | | | I
Proximity dog ON [ | i
signal OFF ; ; :
| | I
l l |
I I I
rda el
atp Gy !
Machine position X = . ']_ZF‘
Stroke end Rotary encoder home position Home position
< Lo >
< \
Home position return enabled area Home position return disabled area
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(d) About dog type home position return when using the rotary encoder of a serial communication servo

motor

The home position for when using the rotary encoder of a serial communication servo motor for the
load-side encoder is at the load-side Z-phase position.

Load-side encoder ON H ﬂ
Z-phase signal OFF i
|
Home position '
reference position
—
- R
Machine position x .

i
Equivalent to one load-side revolution
|

P

Servo amplifier
power-on position

(e) About data setting type (Common to all load-side encoders)
In the data setting type home position return method, pass through a scale home position (reference
mark) and the Z-phase signal of the rotary encoder, and then make a home position return.
When the machine has no distance of one motor encoder revolution until the Z-phase of the rotary
encoder is passed through, a home position return can be made by changing the parameter No.PC17

A

Home position

(home position setting condition selection) setting if the home position is not yet passed through.

14 -
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14.3.3 Operation from controller

The fully closed loop control compatible servo amplifier can be used with any of the following controllers.

Servo system controller Model Remarks
) Q170DCPU/ Speed control (1l) instructions (VVF and VVR) cannot
Motion controller
Q170HCPU be used.
Positioning module QD75MHO

An absolute type linear scale is required to configure an absolute position detection system.
The battery (MR-J3BAT) need not be fitted to the servo amplifier.

(1) Operation from controller
Positioning operation from the controller is basically performed like the MR-J3-[1S servo amplifier.

(2) Servo system controller setting
When using fully closed loop system, make the following setting.
Parameter No.PAO1, PC17, PC26, PC27, PEO1, PEO3 to PEO5, PE34 and PE35 are written to the servo
amplifier and then are enabled using any of the methods indicated by O in Parameter valid conditions.
Parameter No.PEOG6 to PEO8 are enabled at setting regardless of the valid conditions.

Parameter valid conditions Settings
Motion Positioning
Setting item Controller Power controller module
reset OFF—ON | Q1700DCPU/
QD75MHO
Q170HCPU
. Load-side encoder resolution
Command resolution .
unit
MR-J3-B Fully closed loop servo amplifier setting MR-J3-B fully closed loop
Motor setting Automatic setting
Serial encoder cable selection % o
(parameter No.PC26, PC27)
Home position setting condition selection o o
(parameter No.PC17)
Fully closed loop function selection (parameter No.PAO1, % o
PEO1)
Fully closed loop function selection 2 (parameter No.PE03) O O

Fully closed loop control error detection speed deviation

Servo )

error detection level
parameters

(parameter No.PE06) Valid at setting regardless Set the items as required.

Fully closed loop control error detection position deviation of the valid conditions

error detection level

(parameter No.PE07)

Fully closed loop electronic gear numerator % o

(parameter No.PE04, PE34)

Fully closed loop electronic gear denominator % o

(parameter No.PEO05, PE35)

) Valid at setting regardless
Fully closed loop dual feedback filter (parameter No.PE08) ) n
of the valid conditions
Positioning | Unit setting mm/inch/degree/pulse
control Number of pulses per revolution (AP) . s .
. . For the setting methods, refer to (2) (a), (b) in this section.

parameters | Travel distance per revolution (AL)
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(a) When using a linear encoder (unit setting: mm)

Load-side resolution unit

User Controller ___ Servo amplifier
Command L AP 1 A :

[mm] VLAL] — ! Servo motor  Linear encoder

l L | = |
Position feedback 1 AL 1 : | —

[mm] AP : ! 1
| | I I
! ! ! _| Electronic !
| I 1 gear 1
| | I I
| | I
l D |
| | I L
| | | I
| | 1 I

Speed feedback

(Difterontial |~
e — Differential |- |~ Motor speed

Load-side resolution unit

Calculate the number of pulses (AP) and travel distance (AL) of the linear encoder per ball screw
revolution in the following conditions.

Ball screw lead: 20mm
Linear encoder resolution: 0.05Mm

Number of linear encoder pulses (AP) per ball screw revolution
=Ball screw lead/linear encoder resolution=20mm/0.05 £ m=400000pulse

Number of pulses per revolution [pulse] (AP)  400000pulse 400000

Travel distance per revolution [y m] (AL) - 20mm ~ 20000

(b) When using a rotary encoder (unit setting: deg)

Load-side resolution unit
User Controller Servo amplifier

Command
[ded]

Position feedback
[deg]

Electronic
— —
gear

Servo motor

/1

Rotary encoder

Speed feedback
[r/min]

Motor speed

Load-side resolution unit

Calculate the number of pulses (AP) and travel distance (AL) of the rotary encoder per servo motor
revolution in the following conditions.

Resolution of rotary encoder=Load-side resolution: 20000pulse/rev

Number of pulses per revolution [pulse] (AP) _ 20000pulse __ 20000
Travel distance per revolution [deg] (AL) 360deg 360
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14.3.4 Fully closed loop control error detection functions

If fully closed loop control becomes instable 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 made valid by setting
Fully closed loop function selection (parameter No.PEQ3).

The detection level setting can be changed using the parameters (No.PEO6, PEQ7).

(1) Parameters
The fully closed loop control error detection function is selected.

Parameter No.PE03

—[ Fully closed loop control error detection function selection
0: Invalid
1: Speed deviation error detection
2: Position deviation error detection
3: Speed deviation error/position deviation error detection

(2) Fully closed loop control error detection function

Servo motor
1) Motor-side feedback speed (r/min) O o

2) Motor-side feedback position (pulse)
(Load-side equivalent value) }:Dm NN

3) Load-side end feedback speed (r/min) [
4) Load-side end feedbacl position (pulse) | v

— Linear encoder

(a) Speed deviation error detection
Set "0000O1" in parameter No.PE03 to make the speed deviation error detection valid.

Parameter No.PE03

HEEK

—I: Speed deviation error detection

Comparing the motor-side feedback speed (1)) and load-side feedback speed (3)), if the deviation is
not less than the set value (1 to the permissible speed r/min) of parameter No.PEOQG (fully closed loop
control speed deviation error detection level), the function generates an alarm (fully closed loop control
error detection (42)) and stops. The initial value of parameter No.PEQG6 is 400r/min. Change the set
value as required.
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(b) Position deviation error detection

Set "0 02" in parameter No.PA03 to make the position deviation error detection valid.

Parameter No.PE03

] 2]

—[ Position deviation error detection

Comparing the motor-side feedback position (2)) and load-side feedback position (4)), if the deviation is
not less than the set value (1 to 20000kpulse) of parameter No.PEQ7 (fully closed loop control position
deviation error detection level), the function generates an alarm (fully closed loop control error detection
(42)) and stops. The initial value of parameter No.PEO7 is 100kpulse. Change the set value as required.

Detecting multiple deviation errors
When setting parameter No.PE03 as shown below, multiple deviation errors can be detected. For the
error detection method, refer to (2) (a), (b) in this section.

Parameter No.PE03

N

—[ Set | Speed deviation |Position deviation
value | error detection error detection

1 O
2 ©)
3 O O

(3) Test operation mode
Test operation mode can be performed by combining MR Configurator software that runs on the personal
computer and the servo amplifier.
The fully closed loop system cannot use motor-less operation.
For details on the test operation, refer to section 4.4.

Function Item Usability Remarks

Jog operation Usable . .
It is irrelevant to the load-side encoder.
Positioning operation | Usable In the setting of parameter No.PAO1, the operations can be set in the motor
encoder resolution unit or the load-side encoder resolution unit.
In the setting of parameter No.PEO1, semi closed loop control/fully closed loop
Test operation . control can be set.
Program operation Usable

mode

Performed by the feedback of the motor encoder.

However, the semi closed loop control is always set only if parameter No.PEO1
is setto "O0OIO1".
For details, refer to section 14.3.1 (2).

Output signal (DO)
forced output
Motor-less operation Unusable Not compatible.

Usable Refer to section 4.5.1 (1).

14 - 22



14. FULLY CLOSED LOOP SYSTEM

14.3.5 Absolute position detection system under fully closed loop system

POINT

* When using a rotary encoder, the absolute position detection system cannot be
configured.

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-J3BAT) need not be installed to the servo amplifier.

Make setting to make Absolute position detection valid in the servo parameter (Parameter No.PAO3). The
system can be used in the following limited conditions.

(1) Using conditions
(a) Use an absolute type linear encoder with the load-side encoder.

(b) Select Always fully closed loop (Parameter No.PA0O1=0010, Parameter No.PE01=[110).

(2) Absolute position detection range using encoder

Encoder type Absolute position detection enabled range
Linear encoder Movable distance range of scale
(Serial Interface) (within 32-bit absolute position data)

(3) Alarm detection
The absolute position-related alarm (25) and warnings (92, 9F) are not detected.
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14.3.6 About MR Configurator

Using MR Configurator can confirm if the parameter setting is normal or if the servo motor and the load-side

encoder operate properly.

(1) Batch monitor display

Select "MR-J3-B fully closed loop" in the system setting of the set-up menu.

=% Amplifier Data Display

Manitor No.1-10 Maonitor Mo.11-20
Motor side cumu. FBpls 0 pulse Matar encoder ABS 24861 rev
(AfterGear) counter
Servo motor speed 0 r/min Load inertia moment ratio 6.3 times
Motor side droop pulses 0 pulse Bus voltage 324V
Cumulative command 0 pulse Load side cumulative FB 0 pulse
pulses pulses
Command pulse 0 kpps Load side droop pulses 0 pulse
frequency
Reagenerative load ratio 0 % Load side encoder 0 pulse
information 1
Effective load ratio 0 % Load side encoder 0rev
information 2
Feak load ratio 0 % Matar side cumu. FBpls 0 pulse
(BeforGear)
Instantaneous torque 0 %
Motor EMC within-1-rev 194870 pulse
position
Help Clear
Name Explanation Unit
Motor-side cumu. FBpls (After Gear) Feedback pulses from the servo motor encoder are counted and displayed. (Load- pulse
side 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.
Servo motor speed The servo motor speed is displayed. r/min
It is displayed rounding off 0.1r/min unit.
The "—" symbol is indicated for reverse.
Motor-side droop pulse Droop pulse of the deviation counter between a motor-side position and a command | pulse
are displayed.
The "—" symbol is indicated for reverse.
Cumulative command pulses Position command input pulses are counted and displayed. pulse
Click "Clear" to reset the value to 0.
The "—" symbol is indicated for reverse command.
Command pulse frequency The frequency of position command input pulses is counted and displayed. kpps
The "—" symbol is indicated for reverse command.
Regenerative load ratio The proportion of regenerative powers to permissive regenerative powers is %
indicated in percentage.
Permissive regenerative powers differ according to the absence or presence of a
regenerative option. Set parameter No.PAO2 correctly according to the regenerative
option.
Effective load ratio The continuous effective load torque is displayed. %
The effective value is displayed considering a rated torque as 100%.
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Name Explanation Unit
Peak load ratio The maximum occurrence torque is displayed. %
The maximum value for the past 15 seconds is displayed considering a rated torque
as 100%.
Instantaneous torque The instantaneous occurrence torque is displayed. %
The value of torque being occurred is displayed in real time considering a rated
torque as 100%.
Motor ENC within-1-rev position The position in servo motor-side 1-revolution is displayed in the encoder pulse unit. pulse
When the value exceeds the maximum number of pulses, it resets to 0.
When the servo motor rotates in the CCW direction, the value is added.
Motor encoder ABS counter The travel distance from the home position (0) is displayed as multi-revolution rev
counter value of the absolution position encoder in the absolution position detection
system.
Load inertia moment ratio The estimated value of the servo motor shaft conversion load inertia moment ratio to | Multi-
the servo motor inertia moment is displayed. plier
(Call)]
Bus voltage The voltage (across P(+)-N(—)) of main circuit converter is displayed. V
Load-side cumulative FB pulses Feedback pulses from the load-side encoder are counted and displayed. pulse
When the set value exceeds 999999999, it starts with 0.
Click "Clear" to reset the value to 0.
The "—" symbol is indicated for reverse.
Load-side droop pulse Droop pulse of the deviation counter between a load-side position and a command pulse
are displayed.
The "—" symbol is indicated for reverse.
Load-side encoder information 1 The position in load-side encoder 1-revolution is displayed. pulse
For an incremental linear scale, the Z-phase counter is displayed. The value is
counted up from 0 based on the home position (reference mark). It is displayed in
load-side encoder pulse unit.
For an absolute position linear scale, the encoder absolute position is displayed.
Load-side encoder information 2 Multi-revolution counter of the load-side encoder is displayed. (for using a rotary rev
encoder)
Motor-side cumu. FBpls (Before Gear) Feedback pulses from the servo motor encoder are counted and displayed. pulse

(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.
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(2) Fully closed loop diagnostic screen
Select the fully closed loop diagnostics of the diagnostics menu.
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)

BR{ISIES

Command side Load side unit TepTEE /// p)
unit 1
c) : Fully closed selection
CUlel. com. |: FcT1 | oooo
pulses 0 =
’70 Details
pulse |i
Clear
| !
' Parameter
a) | | FIB pulse electronic gear ||.|.|Lu5._.d|.u5um||
' 0ad side encoder
FBN 1 ><FE|N2 1 || Motor side cumu. feedback L—h
FBD|_1 FEID2|_1 pulses (before gear) | _ | g)
| -2 pulse Polarity ||  Encoderinfo. — |
o— i | | _Ciear ||| - o=
| Parameter X X
' —— J Motor side cumu. feedback Load side cumu. feedback Data 1 |00000000
ual reedbacl
pulses (after gear) pulses
filter = s e e | Data2 [00000000
b) — H| pur 10 _Clear_| _Clear_|
T
H e Motor side droop pulses Load side droop pulses —1 |
0 pulse 0 pulse \ d)
Mmonitor display Z-phase pass status  Fully closed loop changing device j)
FPassed Fully closed loop selection
k) — Monitor start | Monitor stop command Parameter read | Farameter write | :
M Mot passed Fully closed loop selected
i) 1) m)
Symbol Name Explanation Unit
a) Motor-side cumu. feedback Feedback pulses from the servo motor encoder are counted and displayed. (Load- pulse
pulses (after gear) side 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.
b) Motor-side droop pulse Droop pulse of the deviation counter between a motor-side position and a command | pulse
are displayed.
The "—" symbol is indicated for reverse.
c) Cumu. Com. pulses Position command input pulses are counted and displayed. pulse
Click "Clear" to reset the value to 0.
The "—" symbol is indicated for reverse command.
d) Load-side cumu. feedback Feedback pulses from the load-side encoder are counted and displayed. pulse
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 pulse Droop pulse of the deviation counter between a load-side position and a command pulse
are displayed.
The "—" symbol is indicated for reverse.
f) Motor-side cumu. feedback Feedback pulses from the servo motor encoder are counted and displayed. (Motor pulse
pulses (before gear) 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.
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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

A polarity is indicated as "+" or "—" according to the load-side encoder polarity
specified in parameter No.PC27. For address increasing direction in the motor
CCW, it is indicated as "+" and for address decreasing direction in the motor CCW,

as —.

Z-phase pass status

If the fully closed loop system is "Invalid", the Z-phase pass status of the motor
encoder is displayed. If the fully closed loop system is "Valid" 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 bit and
the inside state during selection are displayed.

Monitor display

Click the "Monitor start" button to start monitoring.
Click the "Monitor stop" button to stop monitoring.

Parameter read

Click the "Parameter read" button to read all the parameter settings that can be set
and displayed on this window from the servo amplifier and display them.

Parameter write

Click the "Parameter write" button to write the all parameter settings set and
displayed on this window to the servo amplifier.

n)

Parameter (Feedback pulse
electronic gear)

The feedback pulse electronic gears (parameter No.PE04, PE05, PE34, PE35) are
displayed/set for motor encoder pulses in this parameter. (Refer to section 14.3.1
(%))

For details of each parameter, refer to section 5.5.2.

0)

Parameter (Dual feedback filter)

The band of dual feedback filter (parameter No.PEO8) is displayed/set in this
parameter.
For details of parameter, refer to section 5.5.2.
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Symbol

Name

Explanation

Unit

P)

Parameter (fully closed loop

selection)

The parameter for the fully closed loop control is displayed/set.
Click "Details" button to display the "Parameter — Fully closed selection" window.

= )
= Parameter-Fully closed selection

Fully closed loop function: | & AMEYS e SemifFully closed loop
valid change
Load side encoder polarity: | i+ + -
Control error detection method: |Positi0m8peed j

Position deviation error detection | & Standard ¢ Slip detection
system:

Speed deviation error detection: 400 rfmin
Fosition deviation error detection: 100 kpulse

Settings

1) Fully closed loop function (Parameter No.PEO1)
Select "Always valid" or "Semi/Fully closed loop change" for the fully closed loop
control function.

2) Load-side encoder polarity (Parameter No.PC27)
Select "+ (encoder pulse increasing direction in the servo motor CCW)" or "—
(encoder pulse decreasing direction in the servo motor CCW) for the encoder
pulse count polarity.

3) Control error detection method (Parameter No.PE03)
Select "Invalid", "Speed (speed deviation error detection)", "Position (position
deviation error detection)" or "Position/Speed (speed deviation error/position
deviation error) for the fully closed loop control error detection function.

4) Position deviation error detection system (Parameter No.PE03)
Select "Standard (always position deviation detection system)" or "Slip detection
(stopping position deviation detection system)" for a detection condition regarding
the fully closed loop control error and the position deviation error of the detection
function.

5) Speed deviation error detection (Parameter No.PEOG6)
Set the speed deviation error detection level to be used in the fully closed loop
control error detection function.

6) Position deviation error detection (Parameter No.PEQ7)
Set the position deviation error detection level to be used in the fully closed loop
control error detection function.

For details of each parameter, refer to section 5.3 and 5.5.
Click "Settings" to set the functions.
Click "Close" to close the window.
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15. USING STO FUNCTION OF MR-J3-01B SAFETY

15. USING STO FUNCTION OF MR-J3-[1B SAFETY

POINT

« The torque control mode does not support the forced stop deceleration function.

15.1 Introduction

The following is cautions regarding STO, EMG STOP and EMG OFF functions, of the MR-J3-03S.

15.1.1 Summary

MR-J3-00S servo amplifier complies with the following safety standards is backwards compatible with MR-J3
series and can be used with either the MR-J3-D05 safety logic unit, with cerified safety relays, or safety PLCs.
+ ISO/EN I1SO 13849-1 Category 3 PL d

* IEC/EN 61508 SIL 2

- IEC/EN 61800-5-2 SIL 2

+ IEC/EN 60204-1 Stop Category 0

15.1.2 Terms related to safety

(1) Stop function for IEC/EN 61800-5-2
» STO function (Refer to IEC/EN 61800-5-2: 2007 4.2.2.2 STO.)
STO function is integrated into the MR-J3-[1S.
The STO function shuts down energy to servo motors, thus removing torque. The MR-J3-00S
electronically cuts off power the servo motor within the servo amplifier.
The purpose for this safety function is as follows.

1) Uncontrolled stop according to stop category 0 of IEC/EN 60204-1

2) Designed to prevent unexpected start-up

(2) Emergency operation for IEC/EN 60204-1
(a) 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).
Unexpected start must not be allowed even after the cause of the emergency state has been removed.

(b) Emergency switching off (Refer to IEC/EN 60204-1: 2005 9.2.5.4.3 Emergency Switching OFF.)
Removal of input power to the drive for prevention of electric shock risk and to meet the above
mentioned safety standards.
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15. USING STO FUNCTION OF MR-J3-[1B SAFETY

15.1.3 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 safety regulations and laws in
which machines with these components are installed, particularly the standards and guidelines mentioned in
this 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
ADANGER improper operation in which safety is not assured, and may result in severe injuries
or even death.

Protective Measures

* The STO function (Safe Torque Off), as described in IEC/EN 61800-5-2, only prevents the servo amplifier
from supplying energy to the servo motor. It does not guarantee that the drive part of the servo motor will not
rotate due to external or unforeseen forces. If an external force acts upon the drive axis, additional safety
measures, such as brakes or counter-weights must be used.

15.1.4 Residual risk

(1) Residual risks of the STO function
Machine builders 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.

(a) The STO function removes energy to the servo motor using electric circuitry. It does not remove source
power to the amplifier nor does it mechanically isolate electricity from the motor. Therefore, it cannot
prevent exposure to electric shock. Be sure to use the EMG Shutting Off function if electric shock
prevention is desired.

(b) The STO function disables energy supply to the servo motor by electrical shutdown. It does not
guarantee stoppage of the servo motor nor control of deceleration.

(c) For proper installation, wiring, and adjustment, thoroughly read the manual of each individual safety
related component.

(d) 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 TUV Rheinland
as meeting the requirements of ISO/EN ISO 13849-1 Category 3, PL d, and IEC/EN 61508 SIL 2.

(e) Due to delays inherent in electric devices, power may remain at the servo motor for a brief time after
the STO function is activated by the STO switch.

(f) Safety is not assured until safety-related components of the system are completely installed or
adjusted.

(9) When replacing an MR-J3-0S servo amplifier confirm that the new parts are 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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(h) Perform all risk assessments and safety level certification to the machine/system as a whole. It is
recommended that a Certification Body, such as TUV Rheinland, final safety certification of the system
be used.

(i) To prevent accumulation of multiple failures, perform a failure check at regular intervals as deemed
necessary by the applicable safety standard. Regardless of the system safety level, failure checks
should be performed at least once per year.

(j) If the upper and lower power transistor in the inverter bridge have failure simultaneously, the servo
motor may move maximum of 0.5 rotation.

(k) 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.

Residual risks of the EMG function
Machine builders are responsible for all risk evaluations and all associated residual risks. Below are
residual risks associated with the EMG function.

(a) For proper installation, wiring, and adjustment, thoroughly read the manual of each individual safety
related component.

(b) 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 TUV Rheinland
as meeting the requirements of ISO/EN ISO 13849-1 Category 3, PL d, and IEC/EN 61508 SIL 2.

(c) Due to delays inherent in electric devices, power may remain at the servo amplifier or servo motor for a
brief time after the STO function is activated by the STO switch.

(d) Safety is not assured until safety-related components of the system are completely installed or
adjusted.

(e) When replacing an MR-J3-0S servo amplifier confirm that the new parts are exactly the same as those
being replaced. Once installed, be sure to verify the performance of the safety functions before
commissioning the system.

(f) Perform all risk assessments and safety level certification to the machine/system as a whole. It is
recommended that an external governing body, such as TUV Rheinland, oversea final safety
certification of the system.

(g) To prevent accumulation of multiple failures, perform a failure check at regular intervals as deemed
necessary by the applicable safety standard. Regardless of the system safety level, failure checks
should be performed at least once per year.

(h) If the upper and lower power transistor in the inverter bridge have failure simultaneously, the servo
motor may move maximum of 0.5 rotation.
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15.1.5 Specifications

(1) Specifications

Items Specifications
Safety function MR-J3-00S STO (IEC/EN 61800-5-2)
ISO/EN ISO 13849-1 PL d (category 3), IEC/EN 61508 SIL 2, IEC/EN 62061 SIL
Safety performance
CL2
) CE (LVD: EN 50178, EMC: IEC/EN 61800-3)
Compliance to standards
UL (UL 508C)
Mean time to dangerous failure (MTTFd) 100 years
Diagnostic converge (DC) 90%

Average probability of dangerous failures per

1.01X1077[1/h
hour (PFH) 0 0[]

(2) Function block diagram (STO function)

Power supply
]

Control circuit _?_
ower suppl Bt
Shutdown signal - - - - _powersu SR

Shutdown signal - - 4---------

Duplexed {

v 4+ | Power module

Gate signal

M ) Servo motor

(=)

(3) Operation sequence (STO function)

Servo motor speed \
0 r/min

Forced stop 2 (EM2)

ON
STO1/STO2
OFF .
|
I

ON
Magnetic contactor

OFF (ame)
Energy supply to Possible S _"\—,7
servo motor Impossible

15.1.6 Maintenance

Alarms and warnings for maintenance compatible with Mitsubishi drive safety function have been added MR-
J3-00S servo amplifier. (Refer to chapter 8.)
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15.2 STO 1/O signal connectors (CN8)

15.2.1 Signal layouts

POINT

* The pin configurations of the connectors are as viewed from the cable connector
wiring section.

vV OPEN
JJ oo STO /O signal t
oo 0 S|gr'1\la8 connector
O O
WO O
WA o N[N
P2 U O
.0
!l O [ 6]
of| | C
o O
il O Of Y ©
=7 7
o| O Oy AN /7
O O e
W|O O
|
CHARGE —
U
15.2.2 Signal (device) explanations
(1) I/O device
Connector
Signal name ) Definition 110
pin No.
Inputs STO state 1.
STO1— CN8-3 | STO state (base shutdown): Open between STO1+ and STO1—. DI-1
STO release state (in driving): Close between STO1+ and STO1—.
STO1+ CN8-4 Be sure to turn off STO1 after the servo motor stops by the servo-off state or with | p)_4
forced stop deceleration by turning off the forced stop 2 (EM2).
Inputs STO state 2.
ST02— CN8-5 STO state (base shutdown): Open between STO2+ and STO2—. DI-1
STO release state (in driving): Close between STO2+ and STO2—.
STO2+ CN8-6 Be sure to turn off STO2 after the servo motor stops by the servo-off state or with | p)_4
forced stop deceleration by turning off the forced stop 2 (EM2).
TOF2 CN8-7 Outputs TOF to MR-J3-D05 etc. DO-1
STO state (base shutdown): Between TOF1 and TOF2 is closed.
TOF1 CN8-8 STO release state (in driving): Between TOF1 and TOF2 is opened. DO-1
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(2) Signals and their STO status
The following shows the TOF and STO status when STO1 or STO2 is on (closed) or off (opened) if the

power is normally turned on.

Input signal
STO1 | STO2
OFF | OFF | TOF:ON STO status (base circuit shut off)
OFF | ON | TOF: OFF STO status (base circuit shut off)
ON [ OFF | TOF: OFF STO status (base circuit shut off)
ON ON [TOF: OFF STO release status

Status

(3) Test pulse of STO input signal
The test pulse off time is 1ms or less.

15.2.3 How to pull out the STO cable

The following shows how to pull out the STO cable from the CN8B connector of the servo amplifier and the
CNB8A/CN8B connector of the MR-J3-D05.

Press the knob 1) of the STO cable plug toward the
direction of the arrow 1), and pull out the plug toward the
direction of the arrow 2).

(The following figure shows the example of pulling out the
STO cable from the CN8B connector of the MR-J3-D05.)
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15.3 Connection example

POINT

« Be sure to turn off STO (STO1 and STO2) after the servo motor stops by the
servo-off state or with forced stop deceleration by turning off the forced stop 2
(EM2). Configure an external sequence that has the timings shown as below using
an external device such as the MR-J3-D05 safety logic unit.

STO1, STO2 N
OFF
|
ON !
EM2 !
OFF

Servo motor
speed Or/min

15.3.1 Connection example for CN8 connector

The MR-J3-00S servo amplifier is equipped with 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
prevention of unexpected re-start can be realized. The safety relay used should meet the applicable safety
standards and have forcibly guided or mirror contacts for the purpose of fault detection.

In addition, Mitsubishi Electric's MR-J3-D05 Safety Logic Unit can be used instead of a safety relay for
implementation of various safety standards. Please refer to App. 10 of this manual for more details.

For MR-DO5UDL3M-B STO cables for CN8 connecters, refer to section 11.1.5.

Servo amplifier

CN8
\h(\Note 2) TR
STO1 ™5 sTo1+| 4 CN8|(Note 1)

STO1—

T
. 3 =% I 8 |TOF1
pprox.
L | 54kQ | s
STO2 : sTO2+| 6 7 [TOF2
[ -r(NoteZ i !
4 : sTO2-| 5
N

24VDC oy .
oo N
Open

Note 1. By using TOF, whether the servo is in the STO state can be confirmed. For connection
examples, refer to section 15.3.2 to 15.3.4.
2. When using the STO function, turn off STO1 and STO2 at the same time. Be sure to turn off
STO1 and STO2 after the servo motor stops in servo-off state or with forced stop deceleration
by turning off the forced stop 2 (EM2).
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15.3.2 External I/O signal connection example using an MR-J3-D05 safety logic unit

POINT

* The following connection is for source interface. Refer to section 3.2.2 for other I/O

signals.
MR-J3-D05
SW1  SwW2
@ @ (Note 2)
A-axis
MR-J3- OIS
24VDC CN9 - CNBA CN8
|—1 I—"—*’_ sorA+ | 1a ﬁ, W 4 | sTo1a+ sTo1+ |4 ﬁ,
] ~ N
; SbMA— | 1B v 1| STO1A— sTO1— |3
| k. 3
o b4 4
— soiB— | 28 w5 | sToA- sTo2— |5
! H . .
P spo1A+ | 4a SIZ% B s ToFiA ToF1 |8 }1;
1
| sDo1A— | 4B §% 7 | TOF2A TOF2 7
! 1
b spoiB+ | 3a SIZ’ (Note 1)
P x
o SDO1B— | 3B CN3
o
T EM2 (A-axis)
u—i—*?—) EM2 (B-axis) EM2 (A-axis)
P CN10
1
T SD2A+ | 3 ”
STOA ! ~ )
: SDI2A— 3B B-axis
Hs sDIZB+ |4 ﬁ; CNSB ons | MR3-OS
wu
STOB spiB— |48 4| sros+ sTo1+ |4 ﬁ,
N
—h~ I srResa+ |[1a ﬁ, v 1 | sTO1B— STO1— |3
L ¥ 4 k. 3
RESA SRESA— |18 5 [ sroms sTo2+ |6 ﬁ,
V4
— T~ | SrREsB+ |[2a ﬁ, v 5 | STO2B— S§TO2— |5
L F 4
RESB SRESB— | 28 B |s| ToOFB TOF1 8 }1’
x
SDO2A+ | A SIZ . ® 7 | ToF2B TOF2 7
SDO2A— | 6B (Note 1)
SDO2B+ | 5A “7 . CN3
SDO2B— | 5B
(Note 1)| TOFA |8 ?; EM2 (B-axis)
(Note 1) |  TOFB 8B
x FG
%ﬁ iy 71
+24v 7A =
ov 7B

Note. 1. CN8A-7 pin (TOF2A) and CN10-8A pin (TOFA) are same input signals. CN8B-7 pin (TOF2B) and CN10-8B pin (TOFB) are same
input signals as well.
2. 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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15.3.3 External I/O signal connection example using a motion controller

POINT

* The following connection is for source interface. Refer to section 3.2.2 for other I/O
signals.

This connection diagram is an example of STO circuit configured with a servo amplifier and motion controller.
Use the switch that complies with the requirement of ISO/EN I1ISO 13849-1 PL d (category 3) as an emergency
stop switch.

This connection example complies with the requirement of ISO/EN ISO 13849-1 PL d (category 3).

For details, refer to the motion controller user's manual.

24VDC
Motion controller Motion controller S1
CPU unit Safety signal module ©EMG
(Q170DCPU-S1 (Q173DSXY) @&, I SR 7{, ~
lMC 110 o ﬁE T
Door signal (MC) B20 Servo amplifier KM1 \7 7\\7 7\
Motion CPU E Sa MC-X00 EN2 (MR-J3-0B Safety)
A1 [ |
' M ]
I ov CNSl I Control circuit
Shutdown signal (MC) (B09 | ‘
e EZ MC-YOB sTo1+| | | ‘ 3#
[ B1 ‘ ‘
” 24VDC r
Shutdown verification ! !
signal (MC) B19 STO1— ‘ ‘ J U
Ea MC-X01 i i
TOF1 | |
Shutdown verification IPLC /10 ‘ ‘
signal (PC) B19 | |
PLC CPU Eﬂ PC-X01 TOF2 \ \
| |
S | |
Shutdown signal (PC) | B1 (3T02— ! I
= 24vDC | |
] B09 } !
PC-YOB stoz+L ] | |
Door signal (PC) B20 T T T
E PC-X00 CN3*—J\—‘
Sa A1 N
" KM1
T oV iy
ov
S1 : STO shutdown switch (STO switch) M
KM1 : Magnetic contactor
EMG: EMG stop switch
Servo motor

Delay time setting

For MC-YOB and PC-YOB, design a ladder program to output MC-YOB and PC-YOB after the servo motor stops.
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15.3.4 1/0O signal connection example using an external safety relay unit

POINT

* The following connection is for source interface. Refer to section 3.2.2 for other I/O
signals.

This connection example has suited ISO/EN ISO 13849-1 Category 3 PL d.
For details, refer to the safety relay module user’'s manual.

24VDC
—
Z00]z10]220 Servo amplifier
Safety relay unit Control \Y 7\\7 7\ CNSI i(?or;tlmi;cﬁ 7‘
MELSEC Power L |
(QS90SR2S) c"cu't Ej\f N--\ sTO1+| | | | SIZ
| |
COMOl X0 Jcom1] X1 i 701[Z11]Z21 > STO1— i l g ! —
K3 i !
s1 - TOF1 1 |
,,,,,,,, (Note 1) \ i
EMG | \
(Note 2) TOF2 ‘ ‘
(Note 1) i \
|
[ sTO2+ i |
|
| |
— |
oV STO2 T ]
S1 : STO shutdown switch (STO switch) CN3
S2 : Start switch (STO release switch) I
KM1 : Magnetic contactor EM1
K3 : Safety relay or
EMG: EMG stop switch EM2 b~ N
M
Servo motor

Note 1. TOF1 and TOF2 have polarities. Connect TOF1 to the 24VDC side terminal of the power supply and TOF2 to the 0V side terminal of
the power supply.
2. To enable “emergency switching off” of the STO function for the servo amplifier, change S1 to EMG.
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15.4 Detailed description of interfaces

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

15.4.1 Sink 1/O interface

(1) Digital input interface DI-1
Give a signal with a relay or open collector transistor.

Servo amplifier

For transistor

«— STO1—
Approx. 5mA «— STO2—
O
Approx. 5.4kQ |
Switch Q@’x
R STO1+ —
| N | STO2+
| \
Vees=1.0V 24VDC+10%
lceo=100 A 200mA

(2) Digital output interface DO-1
A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or
less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the servo amplifier.

Servo amplifier

If polarity of diode is
reversed, servo

TOF1 Load amplifier will fail.
P

x‘E} TOF2 I—Q‘/—

d;
(Note) 24VDC=+10 %
200mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.
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15.4.2 Source /O interfaces

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

(1) Digital input interface DI-1

—

Servo amplifier

STO1—
STO2=

\ Switch

I
Approx. 5.4k Q

AV ™
STO1+ CEZ
| N STO2+
«— !
Approx. 5SmA 24VDC+10 %
Vees<1.0V 200mA
lceo=100 A

(2) Digital output interface DO-1

A maximum of 2.6V voltage drop occurs in the servo amplifier.

Servo amplifier

TOF1

(Note) 24VDC =10 %
«—  200mA

x‘@ TOF2

If polarity of diode is

reversed, servo
amplifier will fail.

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.
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APPENDIX

App. 1 Parameter list

POINT

conditions.

- Parameter whose symbol is preceded by * is made valid with the following

* : Set the parameter value, switch power off once after setting, and then switch it
on again, or perform the controller reset.
**. Set the parameter value, switch power off once, and then switch it on again.

App. 1.1 Servo amplifier (drive unit)

Basic setting parameters (PALI) Gain/filter parameters (PBC1)
No. | Symbol Name No. [ Symbol Name
PAO1 | **STY [ Control mode PB01 | FILT [Adaptive tuning mode (Adaptive filter I )
PAQ02 | **REG [ Regenerative option PBO2 | VRFT Vibration suppression control filter tuning mode
PA03 | *ABS | Absolute position detection system (advanced vibration suppression control)
PAQ04 | *AOP1 [ Function selection A-1 PB03
PA05 PB04 | FFC [ Feed forward gain
to PB05
PAO7 . Peos | GD2 For manufa.cturer setting load to motor inertia
PAO8 | ATU [ Auto tuning mode moment ratio
PA09 | RSP [ Auto tuning response PB07 | PG1 [ Model loop gain
PA10 INP [ In-position range PB08 | PG2 [ Position loop gain
PA11 PB09 | VG2 | Speed loop gain
to PB10 VIC | Speed integral compensation
PA13 PB11 | VDC | Speed differential compensation
PA14 | *POL | Rotation direction selection PB12 | OVA | Overshoot compensation
PA15 | *ENR | Encoder output pulses PB13 | NH1 | Machine resonance suppression filter 1
PA16 | *ENR2 | Encoder output pulses 2 PB14 | NHQ1 [ Notch form selection 1
PA17 PB15 | NH2 | Machine resonance suppression filter 2
PA18 PB16 | NHQ2 | Notch form selection 2
PA19 | *BLK | Parameter write inhibit PB17 Automatic setting parameter
PB18 LPF | Low-pass filter
P19 | VRF1 Vibr'ation suppression control vibration frequency
setting
pE20 | VRF2 Vibr'ation suppression control resonance frequency
setting
PB21
PB22
PB23 | VFBF | Low-pass filter selection
PB24 | *MVS | Slight vibration suppression control selection
PB25
PB26 | *CDP [ Gain changing selection
PB27 | CDL [ Gain changing condition
PB28 | CDT [ Gain changing time constant
PB29 | GD2B | Gain changing load to motor inertia moment ratio
PB30 | PG2B | Gain changing position loop gain
PB31 | VG2B [ Gain changing speed loop gain
PB32 | VICB [ Gain changing speed integral compensation
PB33 | VRF1B Qain F:hanging vibratioq suppression control
vibration frequency setting
PB34 | VRF2B Gain changing vibration s.uppression control
resonance frequency setting
PB35
to
PB44
PB45 | CNHF | Vibration suppression control filter 2
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Extension setting parameters (PCLCI)

1/0 setting parameters (PDCI)

No. | Symbol Name No. | Symbol Name
PC01 | *ERZ |Error excessive alarm level PDO1
PC02 | MBR [|Electromagnetic brake sequence output to
PCO03 | *ENRS |Encoder output pulses selection PDO06
PC04 | **COP1 |Function selection C-1 PDO07 | *DO1 |Output signal device selection 1 (CN3-13)
PCO05 | **COP2 |Function selection C-2 PD08 | *DO2 |Output signal device selection 2 (CN3-9)
PCO06 | *COP3 |Function selection C-3 PD09 | *DO3 |Output signal device selection 3 (CN3-15)
PC07 | ZSP |Zero speed PD10
PC08 to
PC09 | MOD1 | Analog monitor 1 output PD13
PC10 [ MOD2 |Analog monitor 2 output PD14 | *DOP3 |Function selection D-3
PC11| MO1 |Analog monitor 1 offset PD15
PC12 | MO2 |Analog monitor 2 offset PD16
Analog monitor feedback position output PD17
PC13 | MOSDL |standard data Low 0 pulse PD18
Analog monitor feedback position output PD19
PC14 |MOSDH |gtandard data High PD20
PC15 PD21
PC16 to
PC17 | **COP4 |Function selection C-4 PD29
PC18 PD30
PC19 PD31
PC20 | **COP7 | Function selection C-7 PD32
PC21 | *BPS | Alarm history clear
pPC22 Extension control parameters (PECIO)
PC23 No. [ Symbol Name
i i Fully closed loop function selection 1
pc24 | RSBR Forced stop deceleration command time PEO1 | ~FCT Yy p
constant
PC25 PEO2
PC26 | **COP8 | Function selection C-8 PEO3 | *FCT2 [Fully closed loop function selection 2
PC27 | *COP9 | Function selection C-9 " Fully closed loop control feedback pulse
PEO4 FBN electronic gear 1 numerator
PC28
to - Fully closed loop control feedback pulse
PC32 PEOS FBD electronic gear 1 denominator
PEOS | BC1 Fully glosed loop control speed deviation error
detection level
peo7 | BC2 Fully glosed loop control position deviation error
detection level
PEO8 | DUF |Fully closed loop dual feedback filter
PEO9
PE10 | FCT3 |Fully closed loop function selection 3
PE11
to
PE33
PE34 | *FBN2 Fully chsed loop control feedback pulse
electronic gear 2 numerator
- Fully closed loop control feedback pulse
PE35 FBD2 | glectronic gear 2 denominator
PE36
to
PE40
App.- 2
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App. 1.2 Converter unit

No. | Symbol Name

PAO1 | *REG [Regenerative selection

PAQ02 | *MCC [Magnetic contactor drive output selection
PAO3
to
PAO7
PAO8 | *DMD |Status display selection
PA09 | *BPS |Alarm history clear

PA10
PA11
PA12 | *DIF [Input filter setting

PA13
to
PA15

App. 2 Signal layout recording paper

CN3

1 1
2 el 2] 6
DIt [ DI2 [
4 DOCOM 14
MO1 [ MO2—=
6 DICOM 16
LA = LAR [—
8 | 18| "R
1Z L2 (5
10 20| 13
bIcoM EM1
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App. 3 Twin type connector: Outline drawing for 721-2105/026-000(WAGO)

[Unit: mm]

Latch Coding finger
|

Size [mm]
il

721-2105/026-000 5 20 5 5.25

721-2205/026-000 | 7.5 30 75 | 7.75

Detecting hole

]
1]
il

4x A(=B) 26.45 25
275 | A 15.1

©
O
O
AN
~
o

LR
]
]

5.8

=N
ay

==Ne==N
(DD
C ]

: [ 2]
(= 5
OL (o) G

2.7 Driver slot /Wire inserting hole

M

10.6

[amIniEs

O

o

©

é@A -

5

r
e
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App. 4 Selection example of servo motor power cable

POINT

+ Selection condition of wire size is as follows.
Wire length: 30m or less
 Depending on the cable selected, there may be cases that the cable does not fit
into the option or recommended cable clamp. Select a cable clamp according to
the cable diameter.

Selection example when using the 600V grade EP rubber insulated chloroprene sheath cab-tire cable (2PNCT)
for servo motor power (U, V, and W) is indicated below.

Servo motor Wire size [mm?] Servo motor Wire size [mm?] Servo motor Wire size [mm?]
HF-SP52 1.25 HC-UP502 5.5 HA-LP30K1M4 22
HF-SP102 1.25 HA-LP601 8 HA-LP37K1M4 22
HF-SP152 2 HA-LP801 14 HA-LP45K1M4 38
HF-SP202 2 HA-LP12K1 14 HA-LP50K1M4 38
HF-SP352 35 HA-LP15K1 22 HA-LP11K24 8
HF-SP502 55 HA-LP20K1 38 HA-LP15K24 14
HF-SP702 8 HA-LP25K1 38 HA-LP22K24 14
HF-SP51 1.25 HA-LP30K1 38 HA-LP30K24 22
HF-SP81 1.25 HA-LP37K1 60 HA-LP37K24 22
HF-SP121 2 HA-LP701M 8 HA-LP45K24 38
HF-SP201 2 HA-LP11K1M 14 HA-LP55K24 38
HF-SP301 35 HA-LP15K1M 22 HF-JP53 1.25
HF-SP421 5.5 HA-LP22K1M 38 HF-JP73 1.25
HF-SP524 1.25 HA-LP30K1M 60 HF-JP103 2
HF-SP1024 1.25 HA-LP37K1M 60 HF-JP153 2
HF-SP1524 2 HA-LP502 55 HF-JP203 2
HF-SP2024 2 HA-LP702 8 HF-JP353 3.5
HF-SP3524 2 HA-LP11K2 14 HF-JP503 5.5
HF-SP5024 35 HA-LP15K2 22 HF-JP703 8
HF-SP7024 55 HA-LP22K2 22 HF-JP903 14
HC-RP103 2 HA-LP30K2 60 HF-JP11K1M 22
HC-RP153 2 HA-LP37K2 60 HF-JP15K1M 30
HC-RP203 (Note) 3.5 HA-LP6014 5.5 HF-JP534 1.25
HC-RP353 (Note) 5.5 HA-LP8014 55 HF-JP734 2
HC-RP503 (Note) 5.5 HA-LP12K14 8 HF-JP1034 2
HC-LP52 1.25 HA-LP15K14 14 HF-JP1534 2
HC-LP102 1.25 HA-LP20K14 14 HF-JP2034 2
HC-LP152 2 HA-LP25K14 22 HF-JP3534 5.5
HC-LP202 35 HA-LP30K14 22 HF-JP5034 5.5
HC-LP302 55 HA-LP37K14 22 HF-JP7034 8
HC-UP72 1.25 HA-LP701M4 5.5 HF-JP9034 8
HC-UP152 2 HA-LP11K1M4 8 HF-JP11K1M4 8
HC-UP202 3.5 HA-LP15K1M4 14 HF-JP15K1M4 22
HC-UP352 5.5 HA-LP22K1M4 14

Note. Use a composite cable and others when combining with wiring of the electromagnetic brake power in the same cable.
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App. 5 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.

(1) Target model
Battery (Cell): MR-J3BAT, MR-BAT, A6BAT
Battery unit (Battery): MR-J2M-BT

(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 1.2m drop test.

(b) A battery handling label (size: 120 X 110mm) is required. Emergency telephone number must be filled
out in the additional handling information of the Shipper's Declaration for Dangerous Goods.

(c) New handling label design containing battery illustration (Figure) must be used.

SSSNRRRRRNRNNNRN AN

CAUTION!

v 5 &

IF DAMAGED

Lithium Metal batteries

DO NOT LOAD OR TRANSPORT
PACKAGE TF DAMAGED

For more information,call
+81-3-3218-3639
International

SIILIIIIII SIS IIIIS PSS SIS SIS SIS /I,

7

Figure. Example of Mitsubishi Label with Battery Illustration (size: 120 X 110mm)
(4) 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."
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(5) Transportation precaution for customers
For sea or air transportation, the handling label (Figure) is required for the package of a Mitsubishi cell or
battery and the outer package containing several packages of Mitsubishi cells or batteries. Documentations
like the handling label in the specified design and the Shipper's Declaration for Dangerous Goods are
required. Please attach the documentations to the packages. The above change will not affect the function
and performance of the product.

App. 6 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!
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App. 7 Differences among MR-J3-[1B, MR-J3-[1B-RJ006 and MR-J3-[JS

App. 7.1 Comparison table

MR-J3-C0B-RJ006

Item MR-J3-00B MR-J3-CJS
(supports fully closed loop)

Connector (for main circuit) «—Same as MR-J3-C0B <—Same as MR-J3-C0B-RJ
DIO connector CN3 —Same as MR-J3-C0B ~—Same as MR-J3-[0B-RJ
Encoder connector CN2 —Same as MR-J3-[0B —Same as MR-J3-(0B-RJ
External encoder connector Not available CN2L <—Same as MR-J3-[0B-RJ
Optional connector Not available CN7 ~—Same as MR-J3-[0B-RJ
STO I/O signal connector Not available Not available CN8

Forced stop signal in initial
status

Forced stop (EM1)
(Dynamic brake deceleration)

Forced stop (EM1)
(Dynamic brake deceleration)

Forced stop2 (EM2)
(Forced stop deceleration)

Alarm/Warning

Forced stop error (56),
STO timing error (63),
STO warning (95)

Additional parameter

Parameter No.PA04
Parameter No.PC24
Parameter No.PC31

Controller setting

Select MR-J3-B.

Select MR-J3-B fully closed

loop system.

Select MR-J3-B fully closed
loop system.

App. 7.2 Precautions during the forced stop deceleration

(1) The servo amplifier ignores commands including servo-off, ready-off and error reset, which are

()

commanded from the controller.

From the controller, servo amplifier appears to be in an error state (during an alarm or servo-off).

When the main circuit power supply turns off, the forced stop deceleration may shift to the dynamic brake
deceleration.

Emergency stop of the positioning operation by FLS/RLS cannot be performed as the servo amplifier is
ignoring the commands from the controller.

(5) When a forced stop or an alarm occurs during low speed operation, the braking by electromagnetic brake

App. -
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and dynamic brake is immediately applied in MR-J3-[1B. In MR-J3-[1S, the forced stop deceleration is
performed first, then it shifts to these brake decelerations. For this reason, it may take longer time to stop,
or machine may overrun in some conditions.
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App. 8 Compliance with the European EC directives

App. 8.1 What are EC directives?

The EC directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the machinery directive (effective in January,
1995), EMC directive (effective in January, 1996) and low voltage directive (effective in January, 1997) of the
EC directives require that products to be sold should meet their fundamental safety requirements and carry the
CE marks (CE marking). CE marking applies also to machines and equipment into which servos have been
installed.

(1) EMC directive
The EMC directive applies to the servo units alone. This servo is designed to comply with the EMC
directive. The EMC directive also applies the servo-incorporated machines and equipment. This requires
the EMC filters to be used with the servo-incorporated machines and equipment to comply with the EMC
directive. For specific EMC directive conforming methods, refer to the EMC Installation Guidelines
(IB(NA)67310).

(2) Low voltage directive
The low voltage directive applies also to servo units alone. This servo is designed to comply with the low
voltage directive.

(3) Machinery directive
The converter units and servo amplifiers (drive units) complies with the safety components laid down in the
machinery directive.
Do not allow using the machine until the machine in which the converter unit and the servo amplifier (drive
unit) are mounted is declared to comply with the machinery directive.

App. 8.2 For compliance

Be sure to perform an appearance inspection of every unit before installation. In addition, have a final
performance inspection on the entire machine/system, and keep the inspection record.

(1) Converter units, servo amplifiers (drive units) and servo motors used

Use the converter units, servo amplifiers (drive units) and servo motors which standard product.

Converter unit  : MR-J3-CR55K - MR-J3-CR55K4

Servo amplifier : MR-J3-1000S to MR-J3-22K[S * MR-J3-1000S1 to MR-J3-400S1 - MR-J3-600S4
to MR-J3-22K[1S4

Drive unit : MR-J3-DU30KOS - MR-J3-DU37KOS + MR-J3-DU30KS4 to MR-J3-DU55K1S4

Servo motor : HF-MPO + HF-KPO - HF-SPO - HF-SPO4 - HC-RPO - HC-UPO - HC-LPO
HA-LPO - HA-LPO4 - HF-JPO - HF-JPO4
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(2) Structure
The control circuit provides safe separation to the main circuit in the servo amplifier.

Cabinet
Reinforced insulating type
2;)\6‘,%? Servo amplifier
supply (drive unit)
Molded-case Magnetic Servo
circuit breaker contactor motor

¥
MCCB MC — @
&) &)

I

(Note) Converter unit

|||—|

Note. Servo amplifiers of 22kW or less do not have a converter unit.

(3) Environment
(a) Operate the converter unit and servo amplifier (drive unit) at pollution degree 2 or 1 set forth in IEC/EN
60664-1. For this purpose, install the servo amplifier in a cabinet which is protected against water, oil,
carbon, dust, dirt, etc. (IP54).

(b) Environment

Environment Conditions
i [°C] (Note 2) 0 to 55
In operation -
(Note 1) [°F] 32 to 131
Ambient temperature In storage, [°C] —20to 65
in transportation [°F] —4 10 149
In operation,
Ambient humidity in storage, 90% RH orless
in transportation
In operation,
. . ) 1000m or less
Maximum altitude in storage
In transportation 10000m or less

Note 1. Ambient temperature is the internal temperature of the cabinet.
2. The servo amplifier 200V 3.5kW or less and 100V 400W or less can be mounted closely.
In this case, keep the ambient temperature within 0 to 45°C (32 to 113°F) or use the
servo amplifier with 75% or less of the effective load ratio.

(4) Power supply
(a) This converter unit and servo amplifier (drive unit) can be supplied from star-connected supply with
earthed neutral point of overvoltage category I set forth in IEC/EN 60664-1. However, when using
the neutral point of 400V system for single phase supply, a reinforced insulating transformer is required
in the power input section.

(b) For the interface power supply, use a 24VDC power supply with reinforced insulation on I/O terminals.
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Grounding
(a) To prevent an electric shock, the protective earth (PE) terminal (marked &) of the converter unit, servo
amplifier (drive unit) must be connected to the protective earth (PE) of the cabinet.

(b) Do not connect two ground cables to the same protective earth (PE) terminal. Always connect cables to
the terminals one-to-one.

®® S
. - PE terminals

PE terminals

(c) If an earth leakage circuit breaker is used, always earth the protective earth (PE) terminal of the servo
amplifier to prevent an electric shock.

Wiring
(a) The wires to be connected to the terminal block of the converter unit, servo ampilifier (drive unit) must
have crimping terminals provided with insulating tubes to prevent contact with adjacent terminals.

Insulating tube
< Wire
Crimping terminal ——» @D-

(b) Use the servo motor-side power connector which complies with the IEC/EN Standard.
The IEC/EN Standard-compliant power connector sets are available from us as options.

(c) The converter unit and servo amplifier (drive unit) must be installed in the metal cabinet.

Peripheral devices, options

(a) Use the circuit breaker and magnetic contactor models which are IEC/EN Standard-compliant products
given in this Instruction Manual.
Use a residual current device (RCD) of type B. When it is not used, provide insulation between the
servo amplifier and other device by double insulation or reinforced insulation, or install a transformer
between the main power supply and servo amplifier (drive unit).

(b) The sizes of the wires given in this Instruction Manual meet the following conditions. For use in any
other conditions, follow Table 5 and Annex C of IEC/EN 60204-1.
- Ambient temperature: 40°C (104°F)
* Sheath : PVC (polyvinyl chloride)
« Installation on wall surface or open cable tray

(c) Use the EMC filter for noise reduction.

Performing EMC tests

When EMC tests are run on a machine/device into which the converter unit and servo amplifier (drive unit)
has been installed, it must conform to the electromagnetic compatibility (immunity/emission) standards after
it has satisfied the operating environment/electrical equipment specifications.

For the other EMC directive guidelines on the converter unit and servo amplifier (drive unit), refer to the
EMC Installation Guidelines (IB(NA)67310).
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App. 9 Conformance with UL/CSA standard
This servo amplifier is designed to comply with UL 508C and CSA C22.2 No.14 standard.

(1) Converter units, servo amplifiers (drive units) and servo motors used
Use the converter units, servo amplifiers (drive units) and servo motors which standard product.

. Servo motor
Servo amplifier
HF-KP HF-MP HF-SP HC-RP HC-UP HC-LP HA-LP HF-JP
MR-J3-10015(1) 053 - 13 053 - 13
MR-J3-201S(1) 23 23
MR-J3-401S(1) 43 43
MR-J3-601S 51+ 52 52 53
MR-J3-7001S 73 73 72
MR-J3-10000S 81+ 102 102 73+ 103
121 - 201 -
MR-J3-2000S 103 - 153 152 152 153 - 203
152 - 202
MR-J3-35000S 301 - 352 203 202 202 353
MR-J3-50000S 421-502 | 353-503 | 352-502 302 502 503
MR-J3-70000S 702 601 - 701M - 702 703
801 - 12K1 -
MR-J3-11KOS 903 - 11K1M
11K1IM - 11K2
15K1 - 15K1M -
MR-J3-15KIS 15K1M
15K2
20K1 - 25K1 -
MR-J3-22K[JS
22K1M = 22K2
" Servo motor ) ) . Servo motor
Servo amplifier Converter unit Drive unit
HF-SP HA-LP HF-JP HA-LP
MR-J3-6000S4 524 534 MR-J3- 30K1 + 30K1M -
MR-J3-1001S4 1024 734 - 1034 DU30KOS 30K2
MR-J3-CR55K
MR-J3-200[1S4 1524 - 2024 1534 - 2034 MR-J3- 37K1 « 37K1M -
MR-J3-35000S4 3524 3534 DU37KOS 37K2
MR-J3-5000S4 5024 5034 MR-J3- 25K14 - 30K14 -
MR-J3-7001S4 7024 6014 - 701M4 7034 DU30K[S4 30K1M4 - 30K24
8014 - 12K14 - MR-J3- 37K14 - 37TK1M4
MR-J3-11K[1S4 9034 - 11K1M4
11K1M4 - 11K24 DU37K[S4 - 37K24
15K14 = 15K1M4 MR-J3-CR55K4 MR-J3-
MR-J3-15K[]S4 . 15K1M4 45K1M4 - 45K24
DU45K[S4
15K24
20K14 = 22K1M4
MR-J3-22K[1S4 MR-J3- 50K1M4 » 55K24
DU55KS4
22K24
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Installation

The MR-J3 series have been approved as the products which have been installed in the electrical
enclosure.

The minimum enclosure size is based on 150% of each MR-J3 combination.

And also, design the enclosure so that the ambient temperature in the enclosure is 55°C (131°F) or less.
The servo amplifier must be installed in the metal cabinet.

Short circuit rating (SCCR: Short Circuit Current Rating)
Suitable For Use In A Circuit Capable Of Delivering Not More Than 100 kA rms Symmetrical Amperes, 500
Volts Maximum.

Flange

Mount the servo motor on a flange which has the following size or produces an equivalent or higher heat
dissipation effect.

. Servo motor
Flange size
HF-MP
[mm] HF-SP HC-RP HC-UP HC-LP HA-LP HF-JP
HF-KP
250%X250%X6 |053 - 13 - 23
250 x 250 x 12 43 5181 103 to 203 52 to 152 53(4) to 203(4)
o (o] (o]
52(4) to 152(4)
300x 300 % 12 73
121 - 201
300 x 300 x 20 202 - 302
202(4) - 352(4)
550 x 550 x 30 353 - 503 72 - 152 353(4) - 503(4)
301 - 421 601(4) to 12K1(4) 703(4) - 903(4)
650 x 650 x 35 502(4) - 702(4) 202 to 502 701M(4) to 15K1M(4) - 11K1M(4) -
502 to 22K2 11K24 to 22K24 | 15K1M4(4)
15K1(4) to 37K1(4)
22K1M to 37K1M
950 x 950 x 35
22K1M4 to 50K1M4
30K2 . 37K2 30K24 to 55K24

(5) About wiring 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.
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(6) Options, peripheral devices
Use the UL/CSA Standard-compliant products.
Use the molded-case circuit breaker (UL489 Listed MCCB) or a Class T fuse indicated in the table below.

. Molded-case circuit breaker (Note) Fuse
Servo amplifier
Current Voltage AC [V] Current [A] Voltage AC [V]
MR-J3-1000S(1) - 201S 50A frame 5A 10
MR-J3-4000S - 2000S1 50A frame 10A 15
MR-J3-600S to 1001S - 40181 50A frame 15A 20
MR-J3-20000S 50A frame 20A 40
MR-J3-35000S 50A frame 30A 70
MR-J3-500C0S 50A frame 50A 125
240 300

MR-J3-70000S 100A frame 75A 150
MR-J3-11KS 100A frame 100A 200
MR-J3-15KJS 225A frame 125A 250
MR-J3-22K[JS 225A frame 175A 350

MR-J3-DU30KOS 400A frame 250A 500
MR-J3-CR55K

MR-J3-DU37KOS 400A frame 300A 600
MR-J3-601S4 50A frame 5A 10
MR-J3-1000S4 50A frame 10A 15
MR-J3-2000S4 50A frame 15A 25
MR-J3-35000S4 50A frame 20A 35
MR-J3-500C0S4 50A frame 30A 50
MR-J3-7000S4 50A frame 40A 65
MR-J3-11K[1S4 60A frame 60A 600Y/347 100 600
MR-J3-15K1S4 100A frame 75A 150
MR-J3-22K[0S4 225A frame 125A 175

MR-J3-DU30KS4 | 225A frame 125A 250

MR-J3-DU37KS4 | 225A frame 150A 300
MR-J3-CR55K4

MR-J3-DU45K[0S4 | 225A frame 175A 400

MR-J3-DU5S5K1S4 | 400A frame 225A 450

Note. Listed molded-case circuit breakers are for when the power factor improving reactor is not used.

(7) Capacitor discharge time
The capacitor discharge time is as follows. To ensure safety, do not touch the charging section for 15
minutes (20 minutes in case drive unit is 30kW or more) after power-off.

Servo amplifier I:.)|schar.ge Servo amplifier I?lscharge
time [min] time [min]
MR-J3-1003S - 2000S 1 MR-J3-3500S4 - 5000S(4) - 7000S(4) 10
MR-J3-4000S - 600S(4) - 100081 - 200031 2 MR-J3-11KS(4) 4
MR-J3-7000S 3 MR-J3-15K0S(4) 6
MR-J3-400S1 4 MR-J3-22K[1S(4) 8
MR-J3-1001S(4) 5 MR-J3-DU30KOS - DU37SKOS - DU30KS4 - 20
MR-J3-2000S(4) - 35000S 9 DU37KOS4 - DU45KS4 - DU55KOS4

App. -
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(8) Selection example of wires

To comply with the UL/CSA Standard, use UL-approved copper wires rated at 60/75°C (140/167°F) for

wiring.

The following table shows the wire sizes [AWG] and the crimping terminal symbols rated at 60°C (140°F).
The sizes and the symbols rated at 75°C (167°F) are shown in the brackets.

(Note 1) MR-J3-DU55K 1S4

(Note 3) Wires [AWG]
. Converter
Servo amplifier unit Ll L@ Lo e L. U-v-w- P-P,-C

1 2 3 = 11 21 P1 R P2 R @ 2
MR-J3-1000S(1) to 403S(1) -
60LJS - 7001S 14(14) 16016 (Note 4) 14(14) 1414
MR-J3-10003S - 20003S (16) (14)
MR-J3-35000S 12(12) 12(12)
(Note 1) MR-J3-50000S 10(10): a(a) 16(16): hih 10(10): a(a) 14(14): g(9)
(Note 1) MR-J3-70000S 8(8): b(b) (16):h(h) 8(8): b(b) 12(12): a(a)
(Note 1) MR-J3-11KOS 6(6): c(c) 4(4): d(c) 10010): i
(Note 1) MR-J3-15KJS 4(4): d(d) 16(16): g(g) 2(3): e(d) (1010
(Note 1) MR-J3-22K1S 1/0(1): f(p) —(1): —(p) 10(10): k(k)
(Note 1) MR-J3-DU30KOIS MR-J3- | —(1): —(t)

14(14) —(2/0): —(u) 10(10): r(r)
(Note 1) MR-J3-DU37KOS CR585K | —(2/0): —(u)
MR-J3-600154
MR-J3-1000054 14(14) 16(16) 14(14) 14(14)
MR-J3-2001S4
MR-J3-350154 14(14): 9(9) 14(14): 9(9)
(Note 1) MR-J3-500054 16(16): h(h) 10(12): a(a) 14(14): 9(9)
10(12): a(a)
(Note 1) MR-J3-7000054 10(10): a(a)
(Note 1) MR-J3-11K[1S4 8(10): 1(j) 8(8): (1) 12(12): j(j)
(Note 1) MR-J3-15K[1S4 6(8): c(l) 16(16): g(g) 4(6): d(c) 10(10): j(j)
(Note 1) MR-J3-22K[1S4 6(6): m(m) 4(6): n(m) 10(10): k(k)
(Note 1) MR-J3-DU30K1S4 3(4): s(s) 2(3): p(n)
(Note 1) MR-J3-DU37K[1S4 MR-J3- | 2(2):t(s) 14(14) 1(2): p(n) 10(10): 1)
(Note 1) MR-J3-DU45K[1S4 CR55K4
—(2): (1) —(1/0): —(t)
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Converter Note 3) Wires [AWG]
unit B1 - B2 BU - BV - BW OHS1 - OHS2

Servo amplifier

MR-J3-1000S(1) to 400305(1) -
600S - 7000S
MR-J3-1001S - 20000S
MR-J3-35000S
(Note 1) MR-J3-50000S 16(16)
(Note 1) MR-J3-70001S (Note 2) 14(14) (Note 2) 16(16)
(Note 1) MR-J3-11KS
(Note 1) MR-J3-15KS
(Note 1) MR-J3-22K[S 14(14) 16(16)
(Note 1) MR-J3-DU30KOS MR-J3-
(Note 1) MR-J3-DU37K[S CR55K
MR-J3-60[1S4
MR-J3-100C1S4
MR-J3-200C1S4
MR-J3-350C0S4
(Note 1) MR-J3-500C1S4 16(16)
(Note 1) MR-J3-70001S4 (Note 2) 14(14) (Note 2) 16(16)
(Note 1) MR-J3-11K[JS4
(Note 1) MR-J3-15K[0S4 14(14)
(Note 1) MR-J3-22K[1S4
(Note 1) MR-J3-DU30K1S4
(Note 1) MR-J3-DU37K[1S4 MR-J3-
(Note 1) MR-J3-DU45K[1S4 CR55K4
(Note 1) MR-J3-DU55KS4
Note 1. To connect these models to a terminal block, be sure to use the screws that come with the terminal block.

2. For the servo motor with a cooling fan.

3. Alphabets in the table indicate crimping tools. Refer to the following table for the crimping terminals and crimping tools.

4. To wire the servo amplifier and a HF-MP . KP servo motor, use the MR-PWS1CBL (option). To extend the wiring, use the AWG14

wire size.

16(16)

16(16)
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Table: Recommended crimping terminals

Servo amplifier-side crimping terminals
Symbol (Note 2) Applicable tool
. . - Manufacturer
Crimping terminal Body Head Dice
a FVD5.5-4 YNT-1210S
(Note 1) b | 8-4NS YHT-8S
C FVD14-6 DH-122 - DH-112
YF-1- E-4 YNE-38
D FVD22-6 DH-123 - DH-113
YPT-60-21
(Note 1) e | 38-6 TD-124 - TD-112
YF-1-E-4 YET-60-1
YPT-60-21
(Note 1) f R60-8 TD-125 - TD-113
YF-1- E-4 YET-60-1
G FVD2-4
YNT-1614
H FVD2-M3
J FVD5.5-6 JST
YNT-1210S
K FVD5.5-8
L FVD8-6 DH-121 - DH-111
M FVD14-8 YF-1- E-4 YNE-38 DH-122 - DH-112
N FVD22-8 DH-123 - DH-113
YPT-60-21
(Note 1)p | R38-8 TD-124 - TD-112
YF-1- E-4 YET-60-1
Q FVD2-6 YNT-1614
R YPT-60-21
R38-10 TD-124 - TD-112
S YF-1- E-4 YET-60-1
(Note 1) t YPT-60-21
R60-10 TD-125 - TD-113
(Note 1) u YF-1-E-4 YET-60-1

Note 1. Coat the part of crimping with the insulation tube.
2. Some crimping terminals may not be mounted depending on the size. Make sure to use the recommended ones or equivalent ones.

(9) Terminal block tightening torque

Tightening torque [N = m]
Servo amplifier LifLallo TE1-1
TE1 TE2 TE3 PE UNIW/ L14/L12 TE12 TE2-1 TE2-2
P./P/C/N

MR-J3-1000S(1) to 4000S(1) -
600S to 10003S - 600S4 -
1000084 - 2000S(4) 12
MR-J3-35000S ' 0.6
MR-J3-350[0S4 - 5000S(4) -

1.2 0.8 1.2 1.2 0.8
7000S(4)
MR-J3-11KS(4) - 15KS(4) 3.0 3.0
MR-J3-22K[1S(4) 6.0 6.0
MR-J3-DU30KOS - DU37KOS - 1.2

10.0 10.0 3.0
DU45K[S4 - DU55KS4 12
MR-J3-DU30KOS - DU37K[S4 6.0 3.0 ' 6.0
MR-J3-CR55K[S(4) 10.0 10.0 3.0
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(10)Overload protection characteristics
An electronic thermal relay is built in the servo amplifier to protect the servo motor, converter unit, servo
amplifier (drive unit) and servo motor power line from overloads. The operation characteristics of the
electronic thermal relay are shown below. It is recommended to use an unbalanced torque-generated
machine, such as a vertical motion shaft, so that unbalanced torque is not more than 70% of the rated
torque. When you carry out adhesion mounting of the servo amplifier, make circumference temperature into
0 to 45°C (32 to 113°F) or use it with 75% or less of effective load torque.

Servo amplifier MR-J3 series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)

1000 = 1000 1000
‘\\ \ \
\
N In operation ™~ In operation B hN In operation
100 ‘ 100 100
o o \ o |
£ X g § £ I lock | £
E 10 In servo lock > ‘ E 10 In servo lock ‘ E 10 n servo locl i |
& - & N & -
1 T - 1 - —— 1 e
0.1 0.1 0.1
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
(Note 1) Load ratio [%] (Note 1, 2) Load ratio [%] (Note 2) Load ratio [%]
MR-J3-1000S(1) MR-J3-2000S(1) * MR-J3-4000S(1) MR-J3-20000S(4) *
MR-J3-6001S(4) to MR-J3-35001S(4)
MR-J3-10001S(4)
1000 § 10000 10000
In operation : i
100 o 1000 : 1000
g V4 g In operation g ‘\\ In operation—|
S 1 In servo lock 2 100 s 100 =
g < 2 g
© ST N © In servo loc © (Note 3) In servo lock
1 = 10 10
o1 0 50 100 150 200 250 300 350 400 ! 0 50 100 150 200 250 300 ! 0 100 (Note 4) 200 250
(Note 2) Load ratio [%] Load ratio [%] Load ratio [%]
MR-J3-50000S(4) - MR-J3-11KOS(4) to MR-J3-DU30KCIS(4)
MR-J3-70001S(4) MR-J3-22KS(4) MR-J3-DU37KLIS(4)

MR-J3-DU45KOS -
MR-J3-DU55K[S4
Converter unit
MR-J3-CR55K(4)

Note 1. The operation time at the load ratio of 300 to 350% applies when the maximum torque of HF-KP series servo motor is increased to
350%.

2. The operation time at the load ratio of 300 to 400% applies when the maximum torque of HF-JP series servo motor is increased to
400%.

3. The thermal relay protection characteristics for servo lock are not applied to MR-J3-CR55K(4).
4. Load ratio 100% indicates the rated output of each converter unit and drive unit.

App.- 18



APPENDIX

(11)Figure configuration

Representative configuration example to conform to the UL/CSA standard is shown below. The earth wiring

is excluded from the figure configuration.

(a) MR-J3-22K[S(4) or less

Power —x

— i
x|

supply

Fuse

or
molded-case circuit breaker

(b) MR-J3-DU30KOS or more

Converter unit

Servo motor

1

Encoder

Servo amplifier

Power —x~ T

supply —_ 5

[I L1, L2, Ls

Fuse

or
molded-case circuit breaker

HLM, L21

L+
|

IL+

L_

App. -
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Encoder

Controller
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App. 10 MR-J3-D05 Safety logic unit

This section is equivalent to Safety logic unit MR-J3-D05 Installation Guide (IB(NA)0300155-B).

App. 10.1 Contents of the packing

Open packing, and confirm the content of packing.

Contents Quantity

MR-J3-D05 Safety logic unit

Connector for CN9 1-1871940-4 (TE Connectivity)
Connector for CN10 1-1871940-8 (TE Connectivity)
MR-J3-DO05 Installation Guide

Alalala

App. 10.2 Terms related to safety

App. 10.2.1 Stop function for IEC/EN 61800-5-2

(1)

STO function (Refer to IEC/EN 61800-5-2:2007 4.2.2.2 STO)

STO function is integrated into the MR-J3-[0B Safety.

STO is a stop function used to shut down energy to servo motors which exert torque. The MR-J3-0IB
Safety electronically cuts off power supply in the servo amplifier.

The purpose for this safety function is as follows.

a) Uncontrolled stop according to stop category 0 of IEC/EN 60204-1

b) Designed to prevent unexpected start-up
SS1 function (Refer to 4.2.2.3 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 safety logic unit.

The purpose of this safety function is as follows. SS1 function can be realized by combining MR-J3-C1B
Safety with MR-J3-D05.

= Controlled stop according to stop category 1 of IEC/EN 60204-1

App. 10.2.2 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 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. 10.3 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 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
ADENGER improper operation in which safety is not assured, and may result in severe injuries
or even death.

Protective Measures:

* The STO function (Safe Torque Off), as described in IEC/EN 61800-5-2, only prevents the servo amplifier
from supplying energy to the servo motor. It does not guarantee that the drive part of the servo motor will not
rotate due to external or unforeseen forces. If an external force acts upon the drive axis, additional safety
measures, such as brakes or counter-weights must be used.

App. 10.4 Residual risk

Machine builders 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 there is a failure in
the forced stop function, 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 TUV Rheinland as
meeting the requirements of ISO/EN ISO 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 safety logic unit, confirm that the new parts are 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/system as a whole. It is
recommended that an external governing body, such as TUV Rheinland, oversea final safety certification
of the system.

(8) To prevent accumulation of multiple failures, perform a failure check at regular intervals as deemed
necessary by the applicable safety standard. Regardless of the system safety level, failure checks should
be performed at least once per year.

(9) If the upper and lower power transistor in the inverter bridge have failure simultaneously, the servo motor
may move maximum of 0.5 rotation.
App. 10.5 Block diagram and timing chart

(1) Function block diagram

/— A-axis circuit

—@7 —|SRESA+HSRESA—H TOF1A H TOF2A H TOFA HSTO1A+HST02A+|—|SDO1A+HSD02A+|—

/T T\ | |

Safety logic
oooc [ |7 [ B | K
power : ‘

supply |l b B i A B-axis circuit

***** 1] @

—| ovDC H@|@|— —|STo1A—HSTozA—HSTo1B—|-|ST023—|—|3T01A—HST02A—|—|SDo1A—HSDozA—l—

SW1 sw2

(2) Operation sequence

Power supply 5
ms or more
>

[ A-axis shutdown 1/2 Energizing (Close)
sDI K
B-axis shutdown 1/2 Shut off (Open) ;
I
I
1
I

50ms or more
- -2 T
A-axis EMG start/reset Reset (Close)

SRES
B-axis EMG start/! t Usually (Open
L=ans slartrese Yy (Open) ' 10ms or less f Shut off delay (SW1/SW2) (Note)
- e eSS < >
A-axis STO state 1/2  Usually (Close) ~  \ —mm—————M8M - - - - -~ 4
STO \( | |_
_B-axis STO state 1/2 Shut off (Open) | | L |
STO state " Shut that can be controlled STO state o

Shut that can be controlled
Note: Refer to App. 10.10.

App. 10.6 Maintenance and disposal

MR-J3-D05 safety logic unit is equipped with LED displays to check errors for maintenance.
Please dispose this unit according to your local laws and regulations.

App.- 22



APPENDIX

App. 10.7 Functions and configuration

App. 10.7.1 Introduction

The safety logic unit MR-J3-D05 has two systems in which the each system has SS1 function (delay time) and
output of STO function.

App. 10.7.2 Specifications

Name Safety logic unit

Model MR-J3-D05

Voltage 24VDC

Permissible vol
Control circuit erm|s§|b e voltage 24VDC=+=10%

fluctuation
power supply P |

ower su
. pply 500mA(1, 2)

capacity
Compatible system 2 systems (A axis, B axis independent)
Shut-off input 4 points (2 points X 2 systems) SDIO: (source/sink compatible) (Note 3)
Shut-off release input 2 points (1 points X 2 systems) SRES[I: (source/sink compatible) (Note 3)
Feedback input 2 points (1 points x 2 systems)  TOF[I: (source compatible) (Note 3)

Photo coupler insulation, 24VDC (External supply),

internal limited resistance 5.4ke
STOO: (source compatible) (Note 3)
SDOO: (source/sink compatible) (Note 3)
Photo coupler insulation, Open collector method
Output method Permissible current: 40mA/1 output,
Inrush current: 100mA/1 output

Input method

Shut-off output 8 points (4 points X 2 systems)

Response performance

1 | TOi FF—shut-off FF
(when delay time is set to 0s) Oms or less (STO input O shut-off output OFF)

A-axis: select from Os, 1.4s, 2.8s, 5.6s, 9.8s, 30.8s

Delay time setting B-axis: select from Os, 1.4s, 2.8s, 9.8s, 30.8s
Accuracy: £2

(Note 4) Test pulse interval: 1 to 25Hz
Test pulse input (STO) Test pulse off time: Up to 1ms
Safety function STO, SS1(IEC/EN 61800-5-2)

EMG STOP, EMG OFF(IEC/EN 60204-1)
Safety performance ISO/EN ISO 13849-1 PL d(3), IEC/EN 61508 SIL 2, IEC/EN 62061 SIL CL2
Mean time to dangerous failure
(MTTFd) 9 100 years
Diagnostic converge (DC) 90%

Average probability of dangerous

1.01x1077 [1/h
failures per hour (PFH) (/]

Structure Natural-cooling, open (IP rating: IP 00)
In operation [°C] 0 to 55 (non-freezing)

| Ambient [°F] 32 to 131 (non-freezing)
;_% temperature In storage [°C] —20 to 65 (non-freezing)
§ [°F] 4 to 149 (non-freezing)
g Amb_le_nt In operation 90%RH or less (non-condensing)
@| humidity In storage
g Ambient Indoors (no direct sunlight),
2 Free from corrosive gas, flammable gas, oil mist, dust and dirt
W) Altitude Max. 1000m above sea level

Vibration 5.9 m/s? or less at 10 to 55Hz (X, Y and Z axes)
Mass [kg] ([Ib]) 0.2 (0.44) (including CN9 and CN10 connectors)

App.- 23



APPENDIX

Note 1. Inrush current of approximately 1.5A 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. O: in signal name indicates a number or axis name.
4. This function diagnoses malfunction of contacts including an external circuit by shortly turning OFF signals from a controller to the
servo amplifier at a constant period while input signals of the servo amplifier are ON.

App. 10.7.3 When using MR-J3-D05 with the MR-J3-[1B Safety servo amplifier

(1) System configuration diagram

MR-J3-D05
MR-J3-0OB Safety

Power Magnet
supply contactor — [

|

ATkl

Connectable to 2nd axis

[ o>
CN8A % - 255:':
[ CN8B

1‘
I
I
|
JL
o000

oooooo

STO switch

N ol

IE MR-DO5UDLOM S

8 cable I:]: —— 1 —
— | = CN9 -

STO start/reset
button switch

—

|I_I
FQO
O O o

= CN10

P e

Servo motor

Forced stop 2 (EM2)
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(2) I/O signal connection example

MR-J3-D05
SW1  Sw2
@ @ (Note 2)
A-axis
MR-J3-0S
24VDC CN9 . CNBA CN8
|—1 I—'—""_ sDA+ | 1a ﬁ, W 4 | sto1A+ sTo1+ |4 ﬁ,
] N N
; SbMA— | 1B v 1| STO1A— STO1— |3
| k. 3
\

'_E_\IH SDI1B+ oA ﬁl K— 6 STO2A+ STO2+ 6 ﬁ,
H ' 4 4
— soie— | 28 w5 | STo2A- sT02— |5
| ]

P spo1A+ | aa jZ’ s | Tora TOF1 |8 },
| ! ~ x
P sDoO1A— | 4B §§ 7 | TOF2A TOF2 7

o

o spo1B+ | 3a SIZ? (Note 1)

! 1

i | SDO1B— | 3B CN3

\ 1

0—"“¥-—> EM2 (A-axis)

——T EM2 (B-axis) EM2 (A-axis)
| ]

P CN10
1
T SD2A+ | 3 -
STOA ! > :
: SDI2A— 3B B-axis
Hs sDI2B+ |4 ﬁ; CNBB cns | MR-J3-OS
wu
STOB " spie- |48 L[| sros+ sTo1+ |4 ﬁ,
N
¢ h~ | sresa+ [1a ﬁ, vl ' | ston’- sTo1— |3
L ¥ 4 R 3
RESA SRESA— |18 S [ sroms sTo2+ |6 ﬁ,
V4
¢— P~ | SrResB+ |2a ﬁ, v 5 | STO2B— STO2— |5
L F 4
RESB SRESB— | 28 |8 | TOFB TOF1 8 }1’
x
TOF2B TOF2 7
SDO2A+ BA S‘Zf % 7
SDO2A— | 6B (Note 1)
SDO2B+ | 5A k . CN3
SDO2B— | 5B
(Note 1)|  TOFA 8A f?; EM2 (B-axis)
(Note 1)|  TOFB 8B
x FG
iﬁ i TL
+24v 7A =
oV 7B

Note 1. CN8A-7 pin (TOF2A) and CN10-8A pin (TOFA) are same input signals. CN8B-7 pin (TOF2B) and CN10-8B pin (TOFB) are same

input signals as well.

2. Set the delay time of STO output with SW1 and SW2. These switches are located where dented from the front panel.

App
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(3) Description of signal and function

The following table lists which operation, the forced stop deceleration or the dynamic brake, will function for

each signal input or power-off.

Forced stop
Input signal to ) ) » deceleration
Signal logic Definition Remarks
MR-J3-C0B Safety O: operates
X : does not operate

Normally closed | Decelerating to sto
EM2 y : ing fo stop o

contact opens signal

Normally closed
STO1 y STO1 shut-off signal -

contact opens

Normally closed )
STO2 STO2 shut-off signal -

contact opens

Normally closed i
LSP y Stroke end + o Sudd.e:n stop function of the standard servo

contact opens amplifier.

Normally closed Unlike the decelerating to stop signal, RES and
LSN 4 Stroke end — ©) - 9 Psio

contact opens SON are prioritized.

Normally open
Reset command Alarm reset -

contact closes
Servo-on Normally open

yop Servo-off -
command contact opens
Servo amplifier . . .
o Decelerating to stop starts with dynamic brake
control circuit o .
X after control circuit power supply shut-off is
power supply
detected.

shut-off
Servo amplifier Decelerating to stop starts with undervoltage alarm
main circuit power O level (AL10).Dynamic brake starts with 80 of
supply shut-off undervoltage alarm level.

(4) Basic operation example
The following basic operation applies when combined with the MR-J3-[1B Safety.
The switching of STOA is output to CN8A and usually is input to the MR-J3-[1B Safety servo amplifier.
The switching of STOB is output to CN8B and usually is input to the MR-J3-[0B Safety servo amplifier.

MR-J3-00 B Safety

A-axis shutdown1/2
B-axis shutdown1/2

EM2 input

STO1, STO2

Servo motor speed

Nomal (Closed)
At fault (Open)

Stop

-k

Operation

Shut off delay
—_—

Nomal (Closed)
Shut off (Open)

(

During STO shut off

0 r/min

Y |- ____

Servo motor can be driven

App.- 26
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App. 10.8 Signal

App. 10.8.1 Connector pin assignment

(1) CN8A
Device Symbol Pin Function/Application (Note)
y No. PP e
A-axis STO1 STO1A— 4 Outputs STO1 to A-axis driving device. (0]

STO1A+ 1 Outputs 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 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 state TOF2A 7 Inputs STO state of A-axis driving device.

TOF1A 8 STO state (base shutdown): Open between TOF2A and TOF1A.

STO release state (in driving): Close between TOF2A and TOF1A.

Note. Exclusive interface for MR-J3-C0B Safety.

(2) CN8B
Device Symbol Pin Function/Application (Note)
y No. PP /o
B-axis STO1 STO1B— 1 Outputs STO1 to B-axis driving device. O

STO1B+ 4 Outputs 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 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 state TOF2B 7 Inputs STO state of B-axis driving device.

TOF1B 8 STO state (base shutdown): Open between TOF2B and TOF1B.

STO release state (in driving): Close between TOF2B and TOF1B.

Note. Exclusive interface for MR-J3-[0B Safety.
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(3) CN9
. Pin . i
Device Symbol No. Function/Application /1O
A-axis shutdown 1 | SDI1A+ 1A Connect this device to a safety switch for A-axis driving device. DI-1
SDIMA— 1B Input a 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 shutdown 1 | SDI1B+ 2A Connect this device to a safety switch for B-axis driving device. DI-1
SDIMB— 2B Input a 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 Output a 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 Output a same signal as B-axis SDO 2.
STO state (base shutdown): Between SDO1B+ and SDO1B— is opened.
STO release state (in driving): Between SDO1B+ and SDO1B— is closed.
(4) CN10
Device Symbol Pin No. Function/Application 110
A-axis shutdown 2 | SDI2A+ 3A Connect this device to a safety switch for A-axis driving device. DI-1
SDI2A— 3B Input a 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 shutdown 2 | SDI2B+ 4A Connect this device to a safety switch for B-axis driving device. DI-1
SDI2B— 4B Input a 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. Outputs a same signal as A-axis SDO1. DO-1
SDO2A— 6B 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. Outputs a same signal as B-axis SDO1. DO-1
SDO2B— 5B 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 24VDC.
power
Control circuit ov 7B Connect —side of 24VDC.
power GND
A-axis STO state TOFA 8A TOFA is internally connected with TOF2A.
B-axis STO state TOFB 8B TOFB is internally connected with TOF2B.
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App. 10.8.2 Interfaces

(1) Detailed description of interfaces
(a) Digital input interface

Give a signal with a relay or open collector transistor.

For transistor

Approx. SmA

TR

Vces=1.0V
lceo=1004A

(b) Digital output interface

MR-J3-D05
SRESA—

KSwitch

etc. 1
LT
Approx. 5.4kQ
Z

T
=il
N

SRESA+
etc.

24VDC+10%
200mA

A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load. (Rated current: 40mA or less, maximum current: 50mA
or less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the MR-J3-DO05.

MR-J3-D05

S

N

S
1%l

SDO2B+
Detc.

If polarity of diode is
reversed,
MR-J3-D05 will fail.

Load

4

=
1 L]

SDO2B—
etc.

|
(Note) 24VDC+10%
200mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.

(2) Source I/O interfaces (CN9, CN10 connector)

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

(a) Digital input interface

«—

Approx. 5mA

Vces<1.0V
lceo=<100 LA

—»

MR-J3-D05

SRESA—
etc. |
LI

kSwitch

Approx. 5.4k Q

—
AV
SRESA+ C:EZ

etc.

24VDC=*10%
200mA
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(b) Digital output interface
A maximum of 2.6V voltage drop occurs in the servo amplifier.

MR-J3-D05

If polarity of diode is
reversed,

SDO2B+ MR-J3-D05 will fail.

Load

K Fet. o
K| & |

[4

>

=

I
SDO2B—](Note) 24VDC=10%
etc. 200mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.

App. 10.8.3 Wiring CN9 and CN10 connectors

Handle with the tool with care when connecting wires.

(1) Wire strip
(a) Use wires with size of AWG#20 to #24 (0.22 to 0.5mm?) (recommended electric wire: UL1007) and
strip the wires to make the strip length 7.020.3mm. Confirm the strip 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 strip length before using the wires. Do not use excessively deformed
wires.

(c) Smooth out the wire surface and stripped insulator surface.

(2) Connecting wires
It works when wires is connected with the Receptacle assembly pulled out from the header connector with
out fail. There is danger of damaging the connector and the printed board when working with the connector
mated.

(a) Using extraction tool (1891348-1 or 2040798-1)
1) External dimensions and mass

[Unit: mm]

¥

100 1\

e |

Mass : Approx. 20g
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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
Do not put excessive force, and be cautious when working.

1) Adjusting driver

Diameter: 2.3+0.05mm Diameter: 2.3+0.05mm
Length: 120mm MAX Length: 120mm MAX
Width: 2.3mm, Blade thickness: 0.25mm Width: 2.5mm, Blade thickness: 0.3mm
Angle in tip of the blade: 18+ 1 degrees Angle in tip of the blade: 12+ 1 degrees
$2.5+0.05 12 +1°
$2.3+0.05 184+1°
2.3 0.3
2.5
Screwdriver diameter ®2.3mm Screwdriver diameter ®2.5mm

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.

Tool i i |
¢) Pull the wires lightly, and confirm thatthe o0 ">oron 8%t

wires are 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.

Driver

(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.
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(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” x1.5 away from the end of the connector.

i Ax 1.5 Min

a

B8

B B B ED ED

]
: A
4

(b) Be sure that wires are not pulled excessively when the connector is inserted.

App. 10.8.4 Wiring FG

* Wire range
Single wire  : 0.4 mmto $1.2 mm (AWG 26 to AWG 16)
Stranded wire : 0.2 mm? to 1.25 mm? (AWG 24 to AWG 16),
T\ Bottom wire $0.18 mm or more

Lead wire
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App. 10.9 LED display

I/O status, fault and power ON/OFF are displayed with LED for each A-axis and B-axis.

MR-J3-D05 || | LED
v A B LED Definition Col A1 col B
sREs (O O olumn olumn
ggg S S Monitor LED for start/reset
TOF o O SRES | OFF: The start/reset is off. (The switch contact is opened.)
288; S S ON: The start/reset is on. (The switch contact is closed.)
FASL\JNLT S S Monitor LED for shutdown 1
SDI1 OFF: The shutdown 1 is off. (The switch contact is opened.)
() ON: The shutdown 1 is on. (The switch contact is closed.)
(O POWER Monitor LED for shutdown 2
—

SDI2 | OFF: The shutdown 2 is off. (The switch contact is opened.)
ON: The shutdown 2 is on. (The switch contact is closed.)
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
POWER | OFF: Power is not supplied to MR-J3-D05.
ON: Power is being supplied to MR-J3-D05.
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App. 10.10 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

1.4s

2.8s

5.6s

S 30.8s

Os

1

1.4s

2.8s

A axis

5.6s

9.8s

O|w|o|o|w]|xn

30.8s

MmO |>|N|>

App. 10.11 Troubleshooting

When power is not supplied or FAULT LED turns on, refer the following table and take the appropriate action.

Event

Definition

Cause

Action

Power is not supplied.

Power LED does not turn on
although power is supplied.

N

. 24VDC power supply is faulty.

Change the 24VDC power supply.

2.

Wires between MR-J3-D05 and

24VDC power supply are

disconnected or are in contact with
other wires.

Check the wiring.

. MR-J3-D05 is faulty.

Change the MR-J3-D05.

FAULT LED is on.

FAULT LED of A-axis or B-
axis is on, and will not turn
off.

. Mismatch of delay time setting.

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 faulty.

Change the MR-J3-D05.

App. -
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App. 10.12 Outline drawings

® 5 mounting hole

Rating plate

App. 10.13 Installation

[Unit: mm]
225
19.5 ©
9.75 Approx. 80 86 ¥ Approx. 22.5
80 6 g 9.75
’ &
7§ ] Q@
| B - ) 2 screw
L
N
(o))
| N
& i 3 1 59
~ Bt | 5
| g
gm
55:
L i =
Yo}
=o booo o =
=5 s Somos o oy
<

Mounting hole process drawing

Mounting screw

Screw size: M4

Mass:

Follow the instructions in this chapter and install MR-J3-DO05 in the specified direction. Leave clearances
between MR-J3-D05 and other equipment including the cabinet.

Cabinet Cabinet
7 7
A
40mm or
more 100mm or more
10mm or more
10mm or %mmm or b %
more ™ 8 r’d more 0 g » ]
™ o /,‘_’ 2 g
Ior) ; =
2 30mm or 9 g
% more o 5
= R
5
40mm or 40mm or
more more
A
Z 7
App.- 36

30mm or
more

7

Cabinet

80mm or
more

Wiring allowance

MR-J3-D05

Tightening torque: 1.2 [N - m]

0.2 [kg]

Top
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App. 10.14 Combinations of cable/connector

MR-J3-D05 A-axis MR-J3-[0B Safety

CN8A| [
) CN8B| [0 CN8
| | B-axis MR-J3-[1B Safety| D
! CN9 D
I 1
A l L
| . ﬂ CN10 ™ 0 —
I 1
o 2 D
MR-J3-D05 attachment L T T e I =10 «————=> 1 |CNI8
connector

No. Product Model Description
Connector MR-J3-D05
1) attachment [:D [:I:I
connector
For CN9 For CN10
Connector: 1-1871940-4 Connector: 1-1871940-8
(TE Connectivity) (TE Connectivity)
2) | STO cable MR- Connector set: 2069250-1 Connector set: 2069250-1
DO5UDLOM (TE Connectivity) (TE Connectivity)
Cable length:
0.3-1-3m

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. 11 EC declaration of conformity

The MR-J3-0S servo amplifier and MR-J3-D05 safety logic unit comply with the safety component laid down in
the Machinery directive.

A TUVRheinland®

ZERTIFIKAT | N, 9B8/EL 61201109
CERTIFICATE |

Priifgegenstand  Drive control board within Inhaber Mitsubishi Electric Corporation
Product tested MR-J3-0S Holder Nagoya Works
1-14 Yada-Minami 5-chome
Higashi-ku
Nagoya 461-8670
Japan
Typbezeichnung  MR-J3-08 Servo Drives Verwendungs- Drive applications
Type designation Izwecld( d STO acc. to EN 61800-5-2,
ntende

s Safe Stop Stop Category 0 acc. to
application EN 60202-1 P gory

Priifgrundlagen EN ISO 13849-1:2008 EN 61800-3:2004
Codes and standards forming EN 62061:2005 EN 60204-1:2006
the basis of testing EN 61800-5-2:2007 EN 50178:1997

EN 61800-5-1:2007 EN 61508-1 to -7:2000-2002
Prifungsergebnis © The MR-J3-0S series servo drives is suitable for the basic safety
Test results functions “STO” according to EN 61800-5-2 as well as “Safe Stop”

(Stop category 0) according to EN 60204-1. It can be used within
safety related applications up to Safety Category3/PLd and
SIL 2/ SIL CL 2 according to EN 1SO 13849-1 and EN 62061.

Besondere Bedingungen For a safe usage of the product the instructions in the user
Specific requirements documentation must be observed.

Der Priifbericht-Nr.: 68/EL 612.01/09 vom 31.07.2009 ist Bestand-
teil dieses Zertifikates. .
Dieses Zertifikat ist nur giltig fur Erzeugnisse, die mit dem Pruf-
gegenstand Ubereinstimmen. Es wird ungiiitig bei jeglicher Anderung
der Prifgrundiagen fir den angegebenen Verwendungszweck.

The test report-no.: 968/EL 612.01/09 dated 2009-07-31 is an
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.

TV Rheinland Industrie Service GmbH

Geschafisfeld AS! C W
Automation, und Informationstachnolog p

Am Grauen Stein, 51105 Kdin
2009-07-31 Postfach 8109 51, 51101 Koln
Datum/Date Firmenstempel/Company stamp Dipl.-Ing. Stephan Héb
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A TUVRheinland®

ZERTIFIKAT

CERTIFICATE

Nr./No. 968/EL 612.00/09

Prifgegenstand  Safety Logic Module for usage in Inhaber Mitsubishi 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

Priifgrundlagen
Codes and standards forming
the basis of testing

EN ISO 13849-1:2008
EN 62061:2005

EN 61800-5-2:2007
EN 61800-5-1:2007

EN 61800-3:2004

EN 60204-1:2006

EN 50178:1997

EN 61508-1 to -7:2000-2002

Priifungsergebnis %
Test results

The MR-J3-D05 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/SIL CL 2
according to EN ISO 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 fur Erzeugnisse, die mit dem Pruf-
gegenstand iibereinstimmen. Es wird ungiiltig bei jeglicher Anderung
der Prifgrundlagen fur 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

Geschaftsfetd ASI “
Am Grauen Stein, 51105 Kdin
2009-04-21 Postiach 91 09 51, 51101 Kdin
Datum/Date Firmenstempel/Company stamp Dipl.-Ing. Heinz Gall
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision
Oct. 2009 SH(NA)030084-A | First edition
Apr. 2010 SH(NA)030084-B | Front cover MR-J3-D05 is deleted.

HF-KP series servo motor 350% is supported.
HF-JP series servo motor is added.
Precautions for safety use Changed to STO function of MR-J3-[1B Safety servo

Section 1.2 (2)

Section 1.3 (1)

Section 1.3 (2)

Section 1.5 (1)
Section 1.5 (2)
Section 1.6
Chapter 2
Chapter 3
Section 3.1
Section 3.1 (1)
Section 3.1 (2)
Section 3.1 (3)
Section 3.1 (4)
Section 3.1 (5)
Section 3.1 (6)
Section 3.1 (7)

Section 3.1 (8)

Section 3.2

Section 3.2.2

Section 3.3.2 (2)

Section 3.4

Section 3.5 (1)

Section 3.5 (2)(e)

amplifier.

External dynamic brake is added.

Note 4 is added.

Rated current of the control circuit power supply for MR-
J3-10BS1/MR-J3-20BS1/MR-J3-40BS1 is changed from
0.2A to 0.4A.

Response performance is added.

Test pulse input is added.

Note 4 and 5 are added.

Response performance is added.

Note 2 and 3 are added.

Test pulse input is added.

Detailed description for the serial number is added.
Special specification is added.

HF-JP is added.

The description in CAUTION is changed.

The description in CAUTION is changed.

The description in POINT is changed.

Short circuit connector is connected to CN8.

Note 7 to Note 9 are changed.

Short circuit connector is connected to CN8.

Note 7 to Note 9 are changed.

Short circuit connector is connected to CN8.

Note 7 to Note 9 are changed.

Short circuit connector is connected to CN8.

Note 8 to Note 10 are changed.

Short circuit connector is connected to CN8.

Note 8 to Note 10 are changed.

Short circuit connector is connected to CN8.

Note 9 to Note 11 are changed.

Short circuit connector is connected to CN8.

Note 8 to Note 11 are changed.

Short circuit connector is connected to CN8.

Note 10 to Note 13 are changed.

Short circuit connector is connected to CN8. The circuit
diagram of the analog monitor 1 and 2 are changed.
Note 10 and Note 13 are changed.

Deleted.

STO is deleted.

The description is added to POINT. Signal arrangement
for CN8 in the diagram is deleted (moved to Chapter 15).
The description in CN8 is changed.

Deleted.




Print Data

*Manual Number

Revision

Apr. 2010

SH(NA)030084-B

Section 3.6.1 (2)
Section 3.7
Section 3.8.1

Section 3.8.2 (1)
Section 3.8.2 (4)
Section 3.8.3 (1), (2)
Section 3.11.1

Section 3.11.2 (2)

Section 3.11.2 (2)(a) 1), 2)

Section 3.11.2 (2)(b)

Section 3.11.2 (3)(a)
Section 3.11.2 (4)(b)
Section 3.12.1

Section 3.12.1 (1)
Section 3.12.2 (2)
Section 3.12.2 (5)
Section 3.12.3 (1)
Section 3.12.3 (2)
Section 3.14
Section 4.5.1 (1)(b) 1)
Section 5.1.3
Section 5.1.5 (2)
Section 5.2.1
Section 5.2.2
Section 5.3.2

Chapter 6
Section 7.7
Section 10.1

Section 10.2
Section 10.3.1 (2)
Section 10.3.2
Section 11.1.1
Section 11.1.2 (4)
Section 11.1.2 (5)

Section 11.1.2 (6)

Section 11.2 (1)

Section 11.2 (3)
Section 11.2 (4)

STO is deleted.

Timing chart is entirely changed.

The circuit diagram of CN8 is deleted.

Note 4 is deleted.

The interface of CN8 is deleted.

Note is added for the output voltage.

The interface of CN8 is deleted.

The description is added to CAUTION.

The description is added to POINT.

HF-JP is added. Connectors are added to POINT.
Note 3 is added.

HF-JP is added.

MS3102A20-29P and MS3102A32-17P are added.
Note 6 is added.

Note 7 is added.

The description is added to CAUTION.

The description is added to POINT.

Note 2 is added.

The timing chart is changed.

The timing chart is changed.

Note 4 is added.

Note 5 is added.

The shape of SW1 is changed.

Addition

The description is changed.

The timing chart is changed.

Parameter No.PB12 and PB45 are added.
Parameter No.PB12 and PB45 are added.
Change of parameter No.PC04 definition.

The timing chart of parameter No.PC24 is changed.
POINT is added.

Addition

The description is partially changed.

The graphs are entirely changed.

Note 2 and Note 3 are added.

HF-JP is added. Note 4 is added.

HF-JP is added.

HF-JP is added. Note 3 is added.

Note 3 is changed. 41) to 52) is added.

Addition

MR-J3ENSCBLOM-L-S06, MR-J3ENSCBLLIM-H-S06,
MR-J3SCNS-S06, MR-J3SCNSA, and MR-J3SCNSA-
S06 are added.

Addition

The combination of MR-J3-15KS-LW and the
regenerative option is changed.

The setting of parameter No.PAO2 is changed.
POINT is added.

The combination of MR-J3-15K0S4-LW and the
regenerative option is changed.




Print Data

*Manual Number

Revision

Apr. 2010 SH(NA)030084-B | Section 11.2 (4)(c) The combination of "-LR" and the regenerative option is
added.
Section 11.2 (4)(d) The combination of "-LW" and the regenerative option is
added.
Section 11.2 (5)(b) MR-RB5R and MR-RB5K-4 are added.
Section 11.2 (5)(e) GRZG400-0.89 is added.
Section 11.6 CAUTION is added.
Section 11.6 (1) The description is changed.
Section 11.11 (1) POINT is added.
Section 11.11 (1)(b) POINT is added. Table 11.3 is added.
Section 11.11 (2) The motor power supply cable and the motor brake cable
are changed.
MR-J3JSCBLO3M-A1-L * MR-J3JSCBLO3M-A2-L, MR-
J3ENSCBLLOM-L-S06, MR-J3ENSCBLOM-H-S06, MR-
ENECBLEIM-H are added.
Section 11.16 Moved to section 11.19.
Section 12.3 The description is deleted in POINT.
Section 13.1.1 External dynamic brake is added. Note 4 is added.
Section 13.1.3 (2)(a), (b)  Response performance is added. Note 2 is added.
External dynamic brake is added. Note 4 is added.
Test pulse input is added.
Section 13.1.4 (1) Note is added.
Section 13.2 The description in CAUTION is changed.
Section 13.3 The description in CAUTION is changed.
Section 13.3.2 (1)(a) Note 4 is changed. Note 6 is added.
Section 13.3.2 (1)(b) Note 5 is changed. Note 7 is added.
Section 13.3.2 (2)(a) Note 5 is changed. Note 7 is added.
Section 13.3.2 (2)(b) Note 6 is changed. Note 8 is added.
Section 13.3.6 (2)(b) The diagram is changed.
Section 13.7.1 The tightening toques for TE1-1, TE1-2 and PE are
changed.
Section 13.7.2 (1) The tightening torques for TE1 and PE are changed.
Section 13.9.3 CAUTION is added.
Section 13.9.4 The description in POINT is changed.
Section 13.9.5 The molded-case circuit breaker for MR-J3-CR55K4 is
changed.
Section 13.9.10 The description in POINT is changed.
The description is changed.
Chapter 14 Sony Manufacturing Systems Corporation is changed to
Magnescale.
The linear encoder model names of Heidenhain
Corporation are changed.
Chapter 15 The title is changed to "USING STO FUNCTION OF MR-
J3-B SAFETY."
App.8.1(3) The description is changed.
App.8.2 The description is added.
App.11 Addition
Dec. 2011 SH(NA)030084-C [Section 2.4(2)(3) The description is changed.
Aug. 2012 | SH(NA)030084-D |HF-JP703 and HF-JP903 are added.

Torque control motor is added.




Print Data

*Manual Number

Revision

Aug. 2012

SH(NA)030084-D

The abbreviation of the molded-case circuit breaker is changed to MCCB.
Environmental conditions  HF-JP703 and HF-JP903 are added.

of the servo motor in the

precautions for safety use

Section 1.4 Position control mode, speed control mode and torque
control mode are added.

Section 1.7.1 The description is changed to CN4.

Section 3.1 The description is added to CAUTION.
The description is added to POINT.

Section 3.2.2 Addition

Section 3.3.3 (2)(b)
Section 3.5 (2)(a)
Section 3.5 (2)(b)

Section 3.6

Section 3.7

Section 3.8.1
Section 3.11.2 (1)(b)
Section 3.11.2 (3)(a)

Section 3.12.2 (1)
Section 3.12.2 (2)
Section 3.12.2 (5)
Section 3.12.2 (6)
Section 3.14
Section 4.2 (2)
Section 4.2 (5)
Section 4.5.1
Section 4.5.2
Chapter 5
Section 5.1.2
Section 5.1.4
Section 5.1.5
Section 5.1.6
Section 5.1.7
Section 5.1.8
Section 5.2
Section 5.2.2
Section 5.3.2

Section 5.3.3 (2)
Section 5.3.3 (3)
Chapter 6
Section 8.2
Section 9.1 (6)

The description in the table is changed.

EM2: The description is added.

INP: The description is changed. SA: The description is
changed. VLC: The description is added. ABSV: The
description is changed.

The description is added to POINT.

POINT is added.

The diagram is partially changed.

The description of the note in the table is changed.
The diagram is partially changed.

Note 2 is changed. Note 7 is added.

The diagram is partially changed.

POINT is added.

POINT is added.

Addition

The description is added to POINT.

The description in the table is changed.

The description in the table is changed.

POINT is added.

POINT is added.

The description is added to POINT.

The description is added to POINT.

The description is added to POINT.

The description is added to POINT.

POINT is added.

The description is changed to POINT.

The description in the table is changed.

The description is added to POINT.

The description is added to PB12.

The description is changed to PCO1.

The description is added to PCO06.

The speed command 2 is added to PC09.

The description is added to PC17.

The description is added to PC24.

Speed command 2 is added.

Speed command 2 is added to the block diagram.
The description is changed to POINT.

The cause is added to alarm 31.

The tightening torque is added.




Print Data

*Manual Number

Revision

Aug. 2012

SH(NA)030084-D

Section 10.2 (1)

Section 10.3.2

Section 11.1.1
Section 11.1.2 (2)(b)
Section 11.1.2 (5)
Section 11.2 (4)(c)
Section 11.3.1
Section 11.3.3
Section 11.6
Section 11.8 (1)
Section 11.13
Section 11.14
Section 11.16 (2)(b)
Section 11.18 (1)
Section 13.1.6 (1)
Section 13.1.6 (2)
Section 13.1.6 (3)
Section 13.1.8
Section 13.2.2
Section 13.3.2

Section 13.6.1 (1)
Section 13.8.2

Section 13.9.3
Section 13.9.9
Section 13.9.10
Chapter 14
Section 14.2.1
Section 14.2.2
Chapter 15
Section 15.2.2 (2)
Section 15.3.2
Section 15.3.3

Section 15.3.4

Section 15.4.2 (2)
App. 4

App. 8.2 (1)

App. 9 (1)

App. 9 (4)

App. 10.5 (2)

The description is added. The amount of heat inside the
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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)  afailure 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) afailure 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) afailure 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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