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COMPLIANCE WITH KC MARK 
Products that bear the KC mark comply with the Radio Wave Law. Please note the following to use the product. 
이 기기는 업무용 (A급) 전자파적합기기로서 판매자 또는 사용자는 이 점을 주의하시기 바라며, 가정외의 지역에서 

사용하는 것을 목적으로 합니다. 
(The product is for business use (Class A) and meets the electromagnetic compatibility requirements. The seller and the 
user must note the above point, and use the product in a place except for home.)  
 
RoHS DIRECTIVE 
MR-J3-D05 complies with RoHS directive. 
 
1. INTRODUCTION 
1.1 Summary 
MR-J3-D05 is a unit used for setting a delay time until the servo amplifier STO function starts. 
 
1.2 Contents of the package 
Open packing, and confirm the content of packing. 
 

Contents Quantity 
MR-J3-D05 Safety logic unit 1 
Connector for CN9 1-1871940-4 (TE Connectivity) 1 
Connector for CN10 1-1871940-8 (TE Connectivity) 1 
MELSERVO MR-J3-D05 Safety Logic Unit Installation Guide (This guide) 1 

 
2. TERMS RELATED TO SAFETY 
2.1 Stop function for IEC/EN 61800-5-2 

(1) STO function (Refer to IEC/EN 61800-5-2: 2016 4.2.2.2 STO.) 
This function is integrated into servo amplifiers with the built-in STO function. 
The STO function shuts down energy to servo motors, thus removing torque. This function electronically cuts off 
power supply in servo amplifiers for servo amplifiers with the built-in STO function. 
The purpose of this function is as follows. 

 
1) Uncontrolled stop according to stop category 0 of IEC/EN 60204-1 

 
2) Preventing unexpected start-up 

 
(2) SS1 function (Refer to IEC/EN 61800-5-2: 2016 4.2.2.3C Safe stop 1 temporal delay.) 

SS1 is a function which initiates the STO function when the previously set delay time has passed after the servo 
motor starts decelerating. The delay time can be set with MR-J3-D05. 
The purpose of this function is as follows. This function is available by using an servo amplifier with the built-in 
STO function with MR-J3-D05. 

Controlled stop according to stop category 1 of IEC/EN 60204-1 
 
2.2 Emergency operation for IEC/EN 60204-1 

(1) Emergency stop (Refer to IEC/EN 60204-1: 2016 9.2.5.4.2 Emergency Stop.) 
Emergency stop must override all other functions and actuation in all operation modes. Power to the machine 
driving part which may cause a hazardous state must be either removed immediately (stop category 0) or must be 
controlled to stop such hazardous state as soon as possible (stop category 1). Restart must not be allowed even 
after the cause of the emergency state has been removed. 

 
(2) Emergency switching off (Refer to IEC/EN 60204-1: 2016 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. 
 
3. CAUTIONS 
The following basic safety notes must be read carefully and fully in order to prevent injury to persons or damage to 
property. 
Only qualified personnel are authorized to install, start-up, repair or service the machines in which these components 
are installed. 
They must be familiar with all applicable local safety regulations and laws in which machines with these components are 
installed, particularly the standards and guidelines mentioned in this Instruction Manual and the requirements mentioned 
in ISO/EN ISO 13849-1:2015, EN IEC 62061, 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. 
 

 
WARNING 

 
Improper installation of the safety related components or systems may cause improper 
operation in which safety is not assured, and may result in severe injuries or even death. 

 
Protective Measures 

As described in IEC/EN 61800-5-2, the Safe Torque Off (STO) function only prevents the servo amplifier with the built-
in STO function from supplying energy to the servo motor. Therefore, if an external force acts upon the drive axis, 
additional safety measures, such as brakes or counter-weights must be used. 

 
4. RESIDUAL RISK 
Machine manufacturers are responsible for all risk evaluations and all associated residual risks. Below are residual risks 
associated with the STO/EMG function. Mitsubishi Electric is not liable for any damages or injuries caused by the 
residual risks. 
 

(1) The SS1 function only guarantees the delay time before STO/EMG is engaged. Proper setting of this delay time is 
the full responsibility of the company and/or individuals responsible for installation and commissioning of the safety 
related system. The system, as a whole, must pass safety standards certification. 

 
(2) When the SS1 delay time is shorter than the required servo motor deceleration time, if the forced stop function is 

malfunctioning, or if STO/EMG is engaged while the servo motor is still rotating; the servo motor will stop with the 
dynamic brake or freewheeling. 

 
(3) For proper installation, wiring, and adjustment, thoroughly read the manual of each individual safety related 

component. 
 

(4) Be sure that all safety related switches, relays, sensors, etc., meet the required safety standards. 
The Mitsubishi Electric safety related components mentioned in this manual are certified by Certification Body as 
meeting the requirements of ISO/EN ISO 13849-1:2015 Category 3, PL d, EN IEC 62061 and EN 61508 SIL 2. 

 
(5) Safety is not assured until the safety-related components of the system are completely installed and adjusted. 

 
(6) When replacing a servo amplifier with the built-in STO function. or MR-J3-D05, confirm that the new equipment is 

exactly the same as those being replaced. Once installed, be sure to verify the performance of the functions before 
commissioning the system. 

 
(7) Perform all risk assessments and safety level certification to the machine or the system as a whole. 

It is recommended that a Certification Body final safety certification of the system be used. 
 

(8) To prevent accumulation of multiple malfunctions, perform a malfunction check at regular intervals as deemed 
necessary by the applicable safety standard. Regardless of the system safety level, malfunction checks should be 
performed at least once per year. 

 
(9) If the upper and lower power modules in the servo amplifier are shorted and damaged simultaneously, the servo 

motor may make a half revolution at a maximum. For a linear servo motor, the primary side will move a distance of 
pole pitch. 

 
5. BLOCK DIAGRAM AND TIMING CHART 

(1) Function block diagram 

SDI1A- SDI2A- SDI1B- SDI2B- STO1A- STO2A- SDO1A- SDO2A-

SRESA+ SRESA- TOF1A TOF2A STO1A+ STO2A+ SDO1A+ SDO2A+TOFA

0V

+24V

DCDC
power

Safety logic
TIMER1

TIMER2

A-axis circuit

SW1 SW2

B-axis circuit  

(2) Operation sequence 

A-axis shutdown 1 and 2

B-axis shutdown 1 and 2

Energizing (close)

Shut-off (open)

Release (close)

Normal (open)

Normal (close)

Shut-off (open)

A-axis EMG start/reset

B-axis EMG start/reset

A-axis STO state 1 and 2

B-axis STO state 1 and 2

10 ms or shorter Shut off delay (SW1 and SW2) (Note)

STO statusControl enabledSTO status

50 ms or longer
SDI

SRES

STO

15 ms or longer
Power supply

Control enabled

 

Note. Refer to chapter 10. 
 
6. MAINTENANCE AND DISPOSAL 
MR-J3-D05 is equipped with LED displays to check errors for maintenance. 
Please dispose this unit according to your local laws and regulations. 
 
7. FUNCTIONS AND CONFIGURATION 
7.1 Summary 
MR-J3-D05 has two systems in which the each system has SS1 function (delay time) and output of STO function. 
 
7.2 Specifications 

Safety logic unit model MR-J3-D05 

Control circuit 
power supply 

Voltage 24 V DC 
Permissible voltage 
fluctuation 24 V DC ± 10 % 

Power supply 
capacity [A] 0.5 (Note 1, 2) 

Compatible system 2 systems (A-axis, B-axis independent) 
Shut-off input  4 points (2 point × 2 systems) SDI_ : (source/sink compatible) (Note 3) 
Shut-off release input 2 points (1 point × 2 systems) SRES_ : (source/sink compatible) (Note 3) 
Feedback input  2 points (1 point × 2 systems) TOF_ : (source compatible) (Note 3) 

Input type  Photocoupler insulation, 24 V DC (external supply),  
internal limited resistance 5.4 kΩ 

Shut-off output 
 

8 points (4 point × 2 systems) 
STO_ : (source compatible) (Note 3) 

 SDO_ : (source/sink compatible) (Note 3) 

Output method  
Photocoupler insulation, open-collector type 

Permissible current: 40 mA/1 output, Inrush current: 100 mA/1 output 

Delay time setting 
A-axis: Select from 0 s, 1.4 s, 2.8 s, 5.6 s, 9.8 s, or 30.8 s. 

B-axis: Select from 0 s, 1.4 s, 2.8 s, 9.8 s, or 30.8 s. 
Accuracy: ±2 % 

Safety sub-function 
STO, SS1 (IEC/EN 61800-5-2) 

EMG STOP, EMG OFF IEC/EN 60204-1) 

Safety 
performance 

Compliance with 
standards 

ISO 13849-1:2015 Category 3 PL d, EN IEC 62061,  
EN 61508 SIL2, and IEC 61800-5-2 

Response 
performance (when 
delay time is set to 0 
s) (Note 4) 

10 ms or less (STO input off → shut-off output off) 

Mean time to 
dangerous failure 
(MTTFd) 

MTTFd ≥ 100 [years] (516a) 

Diagnosis converge 
(DC) DC = Medium, 93.1 [%] 

Average probability 
of dangerous failures 
per hour (PFH) 

PFH = 4.75 × 10-9 [1/h] 

Compliance with 
global standards CE marking 

LVD: EN 61800-5-1 
EMC: EN 61800-3 

MD: EN ISO 13849-1:2015, EN 61800-5-2, EN IEC 62061, EN 61508 
Structure  Natural-cooling, open (IP rating: IP 00) 

 

 
Safety logic unit model MR-J3-D05 

Environment 

Ambient temperature Operation: 0 °C to 55 °C (non-freezing),  
storage: -20 °C to 65 °C (non-freezing) 

Ambient humidity Operation: 5 %RH to 90 %RH (non-condensing),  
storage: 5 %RH to 90 %RH (non-condensing) 

Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, 
dust, and dirt 

Altitude Max. 1000 m 
Vibration resistance 5.9 m/s2 at 10 Hz to 55 Hz (directions of X, Y and Z axes) 

Mass [kg] 0.2 (including CN9 and CN10 connectors) 
 
Note  1. Inrush current of approximately 1.5 A flows instantaneously when turning the control circuit power supply on. 

Select an appropriate capacity of power supply considering the inrush current. 
  2. Power-on duration of the safety logic unit is 100,000 times. 
  3. _: in signal name indicates a number or axis name. 
  4. For the test pulse input, contact your local sales office. 
 
7.3 When using MR-J3-D05 with an servo amplifier with the built-in STO function 
7.3.1 System configuration diagram 
The following shows the connection targets of the STO switch and STO release switch. 

(1) When the servo amplifier with the built-in STO function are MR-J5 series and MR-J4 series 
 

POINT  
 

MR-D05UDL_M (STO cable) cannot be used. 
 

MR-J3-D05

FG

STO switch

STO release switch

Magnetic
contactor

MCCB

Power
supply

Servo motor

Servo amplifier

STO cable
MR-D05UDL3M-B

CN9

CN10

CN8

CN3(Note)

L1
L2
L3

U
V
W

EM2 (Forced stop 2)

 

Note. It will be CN1 for MR-J4-_A. 
 

(2) When the servo amplifier with the built-in STO function is MR-J3-_B Safety 

Forced stop 2 (EM2)

CN8A

CN9

CN10

Connectable to 2nd axis

STO switch

STO start/reset
button switch

CN8B

MR-J3-D05

FG

Magnetic
contactor

MCCB

Power
supply

Servo motor

Servo amplifier

STO cable
MR-D05UDL_M

CN8

CN3L1
L2
L3

U
V
W

 

7.3.2 Connection example 
(1) When the servo amplifier with the built-in STO function are MR-J5 series and MR-J4 series 

STO1

4

5

3

6

7

8

CN3

EM2 (B-axis)

CN8

SDO1A+4A

4B SDO1A-

SDI1A+1A

1B SDI1A-

SDI2A+

SRESA+

SDO2A+

TOFA

3A

3B

1A

1B

6A

6B

8A

SDI2A-

SDO2A-

SRESA-

CN9

CN10

STO1

TOFB2

TOFCOM

STO2

STOCOM

TOFB1

Servo amplifier

SW1

FG

4

5

3

6

7

8

CN3(Note 3)

(Note 3)

EM2 (A-axis)

CN8

TOFB2

TOFCOM

STO2

STOCOM

TOFB1

Servo amplifier

SDO1B+3A

3B SDO1B-

SDI1B+2A

2B SDI1B-

SDI2B+

SRESB+

SDO2B+

TOFB

4A

4B

2A

2B

5A

5B

8B

+24 V7A

0 V7B

SDI2B-

SDO2B-

SRESB-

CN9

CN10

SW2

MR-J3-D05
(Note 1) (Note 1)

(Note 2) (Note 2)
S1

24 V DC

0 V

STOA

S3

STOB

MC

M

Servo motor

MC

M

Servo motor

Control circuit

Control circuit

S4
RESB

S2
RESA

CN8A

CN8B

EM2
(A-axis)

EM2
(B-axis)

 

Note  1. Set the delay time of STO output with SW1 and SW2. These switches are located where dented from the front 
panel. 

  2. To release the STO state (base circuit shut-off), turn RESA and RESB on and turn them off. 
  3. It will be CN1 for MR-J4-_A. 
 

 (2) When the servo amplifier with the built-in STO function is MR-J3-_B Safety 

SDI1A+ STO1A+ STO1+

TOF1A

TOF2A

TOF1

CN8ACN9 CN8

CN3

EM2 (A-axis)

EM2 (B-axis)

TOF2

SDI2A+

SRESA+

SDO1A+

SDO2A+

SDO1B+

SDI1B+

SDI2B+

TOFA

TOFB
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1B

2A

2B

4A

4B

3A

3B

SW1

EM2 (A-axis)
EM2 (B-axis)

STOA

STOB

RESA

RESB

SW2

4

6

5

8

1

7

4

3

6

5

8

7

24 V DC

3A

3B

4A

4B

1A

1B

2A

2B

6A

6B

5A

5B

8A

8B

+24V

(Note 2)

A-axis

0V 7B

7A

FG

(Note 1)

(Note 1)

(Note 3)

(Note 3)

(Note 1)

SDI1A- STO1A- STO1-

STO2+

STO2-

STO2A+

STO2A-

SDI2A-

SDO1A-

SDO2A-

SDO2B+

SDO2B-

SDO1B-

SDI1B-

SDI2B-

SRESA-

SRESB+

SRESB-

MR-J3-_B Safety

MR-J3-D05

STO1B+ STO1+

TOF1B

TOF2B

TOF1

CN8B

CN10

CN8

CN3

TOF2

4

6

5

8

7

1

4

3

5

8

7

6

B-axis

(Note 1)

STO1B- STO1-

STO2+

STO2-

STO2B+

STO2B-

MR-J3-_B Safety

 

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. 

  3. To release the STO state (base circuit shut-off), turn RESA and RESB on and turn them off. 
 
8. SIGNAL 
8.1 Connector/pin assignment 

(1) CN8A 
 

Device Symbol Pin No. Function/application I/O 
division 

A-axis STO1 STO1A- 
STO1A+ 

1 
4 

Outputs STO1 to A-axis driving device. 
Outputs the same signal as A-axis STO2. 
STO state (base shutdown): Between STO1A+ and STO1A- is opened. 
STO release state (in driving): Between STO1A+ and STO1A- is closed. 

O 

A-axis STO2 STO2A- 
STO2A+ 

5 
6 

Outputs STO2 to A-axis driving device. 
Outputs the same signal as A-axis STO1. 
STO state (base shutdown): Between STO2A+ and STO2A- is opened. 
STO release state (in driving): Between STO2A+ and STO2A- is closed. 

O 

A-axis STO 
state 

TOF2A 
TOF1A 

7 
8 

Inputs STO state of A-axis driving device. 
STO state (base shutdown): Open between TOF2A and TOF1A. 
STO release state (in driving): Close between TOF2A and TOF1A. 

I 

 
(2) CN8B 

 
Device Symbol Pin No. Function/application I/O 

division 
B-axis STO1 STO1B- 

STO1B+ 
1 
4 

Outputs STO1 to B-axis driving device. 
Outputs the same signal as B-axis STO2. 
STO state (base shutdown): Between STO1B+ and STO1B- is opened. 
STO release state (in driving): Between STO1B+ and STO1B- is closed. 

O 

B-axis STO2 STO2B- 
STO2B+ 

5 
6 

Outputs STO2 to B-axis driving device. 
Outputs the same signal as B-axis STO1. 
STO state (base shutdown): Between STO2B+ and STO2B- is opened. 
STO release state (in driving): Between STO2B+ and STO2B- is closed. 

O 

B-axis STO 
state 

TOF2B 
TOF1B 

7 
8 

Inputs STO state of B-axis driving device. 
STO state (base shutdown): Open between TOF2B and TOF1B. 
STO release state (in driving): Close between TOF2B and TOF1B. 

I 

 
(3) CN9 

 
Device Symbol Pin No. Function/application I/O 

division 
A-axis 

shutdown 1 
SDI1A+ 
SDI1A- 

1A 
1B 

Connect this device to a safety switch for A-axis driving device. 
Input the same signal as A-axis shutdown 2. 
STO state (base shutdown): Open between SDI1A+ and SDI1A-. 
STO release state (in driving): Close between SDI1A+ and SDI1A-. 

DI-1 

B-axis 
shutdown 1 

SDI1B+ 
SDI1B- 

2A 
2B 

Connect this device to a safety switch for B-axis driving device. 
Input the same signal as B-axis shutdown 2. 
STO state (base shutdown): Open between SDI1B+ and SDI1B-. 
STO release state (in driving): Close between SDI1B+ and SDI1B-. 

DI-1 

A-axis SDO1 SDO1A+ 
SDO1A- 

4A 
4B 

Outputs STO1 to A-axis driving device. 
Outputs the same signal as A-axis SDO2. 
STO state (base shutdown): Between SDO1A+ and SDO1A- is opened. 
STO release state (in driving): Between SDO1A+ and SDO1A- is closed. 

DO-1 

B-axis SDO1 SDO1B+ 
SDO1B- 

3A 
3B 

Outputs STO1 to B-axis driving device. 
Outputs the same signal as B-axis SDO2. 
STO state (base shutdown): Between SDO1B+ and SDO1B- is opened. 
STO release state (in driving): Between SDO1B+ and SDO1B- is closed. 

DO-1 

 
(4) CN10 

 
Device Symbol Pin No. Function/application I/O 

division 
A-axis 

shutdown 2 
SDI2A+ 
SDI2A- 

3A 
3B 

Connect this device to a safety switch for A-axis driving device. 
Input the same signal as A-axis shutdown 1. 
STO state (base shutdown): Open between SDI2A+ and SDI2A-. 
STO release state (in driving): Close between SDI2A+ and SDI2A-. 

DI-1 

B-axis 
shutdown 2 

SDI2B+ 
SDI2B- 

4A 
4B 

Connect this device to a safety switch for B-axis driving device. 
Input the same signal as B-axis shutdown 1. 
STO state (base shutdown): Open between SDI2B+ and SDI2B-. 
STO release state (in driving): Close between SDI2B+ and SDI2B-. 

DI-1 

A-axis EMG 
start/reset 

SRESA+ 
SRESA- 

1A 
1B 

Signal for releasing STO state (base shutdown) on A-axis driving device. 
Releases STO state (base shutdown) on A-axis driving device by switching 
between SRESA+ and SRESA- from on (connected) to off (opened). 

DI-1 

B-axis EMG 
start/reset 

SRESB+ 
SRESB- 

2A 
2B 

Signal for releasing STO state (base shutdown) on B-axis driving device. 
Releases STO state (base shutdown) on B-axis driving device by switching 
between SRESB+ and SRESB- from on (connected) to off (opened). 

DI-1 

A-axis SDO2 SDO2A+ 
SDO2A- 

6A 
6B 

Outputs STO2 to A-axis driving device. 
Outputs the same signal as A-axis STO1. 
STO state (base shutdown): Between SDO2A+ and SDO2A- is opened. 
STO release state (in driving): Between SDO2A+ and SDO2A- is closed. 

DO-1 

B-axis SDO2 SDO2B+ 
SDO2B- 

5A 
5B 

Outputs STO2 to B-axis driving device. 
Outputs the same signal as B-axis SDO1. 
STO state (base shutdown): Between SDO2B+ and SDO2B- is opened. 
STO release state (in driving): Between SDO2B+ and SDO2B- is closed. 

DO-1 

Control circuit 
power supply 

+24V 7A Connect + side of 24 V DC.  

Control circuit 
power GND 

0V 7B Connect - side of 24 V DC.  

A-axis STO 
state 

TOFA 8A TOFA is internally connected with TOF2A.  

B-axis STO 
state 

TOFB 8B TOFB is internally connected with TOF2B.  

 



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

(1) Sink I/O interface (CN9, CN10 connector) 
(a) Digital input interface DI-1 

This is an input circuit whose photocoupler cathode side is the input terminal. Transmit signals from sink (open-
collector) type transistor output, relay switch, etc. 

VCES 1.0 V
ICEO  100 µA

24 V DC ± 10 %
200 mA

Approx. 5.4 k

Approximately
5 mA

TR
Switch

For transistor
SRESA-,
etc.

MR-J3-D05

SRESA+,
etc.

 

(b) Digital output interface DO-1 
This is a circuit in which the collector of the output transistor is the output terminal. When the output transistor is 
turned on, the current will flow to the collector terminal. A lamp, relay or photocoupler can be driven. Install a 
diode (D) for an inductive load, or install an inrush current suppressing resistor (R) for a lamp load. (Rated 
current: 40 mA or less, maximum current: 50 mA or less, inrush current: 100 mA or less) A maximum of 2.6 V 
voltage drop occurs in the MR-J3-D05. 

If polarity of diode is
reversed, MR-J3-D05
will malfunction.

(Note) 24 V DC ± 10 %
200 mA

MR-J3-D05

SDO2B+,
etc.

SDO2B-,
etc.

Load
 

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

 
(2) Source I/O interfaces (CN9, CN10 connector) 

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

VCES 1.0 V
ICEO  100 µA

Approximately 5 mA 24 V DC ± 10 %
200 mA

Switch

SRESA-,
etc.

MR-J3-D05

SRESA+,
etc.

Approx. 5.4 k
 

(b) Digital output interface DO-1 
This is a circuit in which the emitter of the output transistor is the output terminal. When the output transistor is 
turned on, the current will flow from the output terminal to a load. A maximum of 2.6 V voltage drop occurs in the 
MR-J3-D05. 

MR-J3-D05

If polarity of diode is
reversed, MR-J3-D05
will malfunction.

(Note) 24 V DC ± 10 %
200 mA

LoadSDO2B+,
etc.

SDO2B-,
etc.

 

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

 
8.3 Wiring CN9 and CN10 connectors 
Handle with the tool with care when connecting wires. 
 

(1) Stripping wire 
(a) Use wire of applicable wire size from AWG 24 to 20 (0.22 mm2 to 0.5 mm2) (recommended wire: UL 1007 

recommended), and process it so that its stripped length is 7.0 mm ± 0.3 mm. Before using, be sure to check 
the length of the stripped section with a gage or other tool. 

 
(b) If the stripped wire is bent, frayed, or wound too thick, correct it by lightly twisting the wire or manipulating it as 

necessary, and check the length of the stripped section before using it. In addition, do not use excessively 
deformed wire. 

 
(c) Smooth out the wire surface and stripped insulator surface. 

 
(2) Connecting wires 

When connecting wires, do so with the receptacle assembly pulled out of the head connector. Wiring while 
connectors are inserted in the servo amplifier may damage the connectors or the board. 

 
(a) Connecting wires with insertion/extraction tool (1891348-1 or 2040798-1) 

1) Dimensions and mass 
 

[Unit: mm] 

100

15

7

 

Mass: Approx. 20 g 
 

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 loose. 

 

It is easy to insert the wire if the wire is inserted diagonally while twisting the tool. 

 

 

 e) Remove the tool. 

 

(b) Using a screwdriver 
To avoid damaging housings and springs when wiring with screwdriver, do not put excessive force. Be cautious 
when connecting. 

 
1) Adjusting screw driver 

Diameter: 2.3 mm ± 0.05 mm 
Length: 120 mm or less 
Width: 2.3 mm 
Thickness: 0.25 mm 
Angle in tip of the blade: 18 ± 1 degrees 

2.3 mm ± 0.05 mm

0.25 mm

2.3 mm

18° ± 1°

 

Diameter: 2.5 mm ± 0.05 mm 
Length: 120 mm or less 
Width: 2.5 mm 
Thickness: 0.3 mm 
Angle in tip of the blade: 12 ± 1 degrees 

0.3 mm

2.5 mm

12° ± 1°2.5 mm ± 0.05 mm

 

Screwdriver diameter: φ 2.3 mm Screwdriver diameter: φ 2.5 mm 
 

2) Connecting wires 
a) Insert a screwdriver in the front slot a little diagonally, and depress the spring. While depressing the spring, 

insert the wires until they hit the end. Note that the housing and spring may be damaged if the screwdriver is 
inserted strongly. Never insert the screwdriver in the wire hole. Otherwise, the connector will be damaged. 

 
b) Pull the screwdriver out while pressing the wires. Connecting wires is completed. 

 
c) Pull the wire lightly to confirm that the wire is surely connected. 

 
d) To remove the wires, depress the spring by the screwdriver in the same way as connecting wires, and then 

pull the wires out. 

Tool insertion slot

Screw driver

 

(3) Inserting the connector 
Ensure the connector is straight, then insert it into the socket until you hear and feel it click into place. When 
removing the connector, press down the locking part completely, then pull out the connector. If the connector is 
pulled out while the locking part pressed down only partway, the lock may get caught and cause damage to the 
housing, contacts, or wires. 

 
(4) Compatible wire 

Compatible wire size is listed below. 
 

Wire size 
mm2 AWG 
0.22 24 
0.34 22 
0.50 20 

 
(5) Others 

(a) Fix a wire tie at least distance of "A" × 1.5 away from the end of the connector. 
A × 1.5 or more

A

 

(b) Be sure that wires are not pulled excessively when the connector is inserted. 
 
8.4 Wiring FG 

Bottom face

Lead wire

 

Wire range 
Single wire: φ 0.4 mm to 1.2 mm (AWG 26 to AWG 16) 
Stranded wire: 0.2 mm2 to 1.25 mm2 (AWG 24 to AWG 16), wire φ 0.18 mm or more 

9. LED DISPLAY 
I/O status, malfunction and power on/off are displayed with LED for each A-axis and B-axis. 
 

MR-J3-D05

SRES
A B

SDI1
SDI2
TOF

SDO1
SDO2
SW

FAULT

POWER

 

LED Definition 
LED 

Column A Column B 

SRES 
Monitor LED for start/reset 
Off: The start/reset is off. (The switch contact is opened.) 
On: The start/reset is on. (The switch contact is closed.) 

  

SDI1 
Monitor LED for shut-off 1 
Off: The shut-off 1 is off. (The switch contact is closed.) 
On: The shut-off 1 is on. (The switch contact is opened.) 

  

SDI2 
Monitor LED for shut-off 2 
Off: The shut-off 2 is off. (The switch contact is closed.) 
On: The shut-off 2 is on. (The switch contact is opened.) 

  

 TOF 
Monitor LED for STO state 
Off: Not in STO state 
On: In STO state 

A-axis B-axis 

 SDO1 
Monitor LED for SDO1 
Off: Not in STO state 
On: In STO state 

 SDO2 
Monitor LED for SDO2 
Off: Not in STO state 
On: In STO state 

  

 SW 
Monitor LED for confirming shutdown delay setting 
Off: The settings of SW1 and SW2 do not match. 
On: The settings of SW1 and SW2 match. 

  

 FAULT 
FAULT LED 
Off: Normal operation (STO monitoring state) 
On: Fault has occurred. 

  

 POWER 
Power 
Off: Power is not supplied to MR-J3-D05. 
On: Power is being supplied to MR-J3-D05. 

 

 

 10. ROTARY SWITCH SETTING 
Rotary switch is used to shut off the power after control stop by SS1 function. 
Set the delay time from when the STO shut off switch is pressed until when STO output is performed. Set the same 
setting for SW1 and SW2. The following table shows the delay time to be set according to the setting value of the rotary 
switch. 
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-axis/B-axis [s] 

 
  B-axis    

0 s 1.4 s 2.8 s 5.6 s 9.8 s 30.8 s 
 0 s 0 1 2 - 3 4 
 1.4 s - - 5 - 6 7 

A-axis 
2.8 s - - 8 - 9 A 
5.6 s - - - - B C 

 9.8 s - - - - D E 
 30.8 s - - - - - F 

 
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. 

1. 24 V DC power supply is 
malfunctioning. 

Replace the 24 V DC power supply. 

 2. Wires between MR-J3-D05 and 24 V 
DC power supply are disconnected 
or are in contact with other wires. 

Check the wiring. 

  3. MR-J3-D05 is malfunctioning. Replace the MR-J3-D05. 
FAULT LED is on. FAULT LED of A-axis or 

B-axis is on, and will not 
turn off. 

1. The delay time settings are not 
matched. 

Check the settings of the rotary switch. 

 2. Switch input error Check the wiring or sequence of the 
input signals. 

  3. TOF signal error Check the connection with the servo 
amplifier. 

  4. MR-J3-D05 is malfunctioning. Replace the MR-J3-D05. 
 
12. DIMENSIONS 

[Unit: mm] 

Rating plate

5
18

2
5

19
2

5

FG

9.75φ5 mounting hole

12
16

8

6
86

80

2-M4 screw

Approx. 22.5

9.75

Ap
pr

ox
. 1

92
Ap

pr
ox

. 5
Ap

pr
ox

. 5
18

2

Approx. 80

Mounting hole process drawing

19.5
22.5

C
N

8A
C

N
8B

C
N

9
C

N
10

 

7 8 7 8
TOF2A TOF1A TOF2B TOF1B

5 6 5 6
STO2A- STO2A+ STO2B- STO2B+

3 4 3 4
STO1A+ STO1B+

1 2 1 2
STO1A- STO1B-

1A 1B 1A 1B
SDI1A+ SDI1A- SRESA+ SRESA-

2A 2B 2A 2B
SDI1B+ SDI1B- SRESB+ SRESB-

3A 3B 3A 3B
SDO1B+ SDO1B- SDI2A+ SDI2A-

4A 4B 4A 4B
SDO1A+ SDO1A- SDI2B+ SDI2B-

5A 5B
SDO2B+ SDO2B-

6A 6B
SDO2A+ SDO2A-

7A 7B
+24 V 0 V

8A 8B
TOFA TOFB

CN8A CN8B
Pin assignment

CN9 CN10

 

Mounting screw 
Screw size: M4 
Tightening torque: 1.2 N•m 

 
Mass: 0.2 [kg]

13. INSTALLATION 
Follow the instructions in this chapter and install MR-J3-D05 in the specified direction. Leave clearances between MR-
J3-D05 and other equipment including the cabinet. 

Cabinet

10 mm or
longer

80 mm or longer
for wiring

30 mm or
longer

10 mm or
longer

Top

Bottom
40 mm or
longer

40 mm or
longer

40 mm or
 longer

30 mm or
longer

100 mm or  longer
10 mm or
longer

CabinetCabinet

M
R

-J
3-

D
05

M
R

-J
3-

D
05

MR-J3-D05

O
th

er
 d

ev
ic

e

 

 14. COMBINATIONS OF CABLE/CONNECTOR 
(1) When the servo amplifier with the built-in STO function are MR-J5 series and MR-J4 series 

 
POINT  

 
MR-D05UDL_M (STO cable) cannot be used. 

 

MR-J3-D05
attachment
connector

CN9

CN10

MR-J3-D05

2)

2)

CN8

Servo amplifier

Servo amplifier

1)

CN8

 

(2) When the servo amplifier with the built-in STO function is MR-J3-_B Safety 

CN8

Servo amplifier

Servo amplifier

CN8

MR-J3-D05 attachment
connector

CN8A
CN8B

CN9

CN10

MR-J3-D05

1)

3)

3)

 

No. Name Model Description 
1) Connector MR-J3-D05 attachment 

connector   

   Connector for CN9: 1-1871940-4 
(TE Connectivity) 

Connector for CN10: 1-1871940-8 
(TE Connectivity) 

2) STO cable MR-D05UDL3M-B 
Cable length: 3 m 

Connector set: 2069250-1 
(TE Connectivity) 

 

   

3) STO cable for 
MR-J3-_B 
safety 

MR-D05UDL_M 
Cable length: 0.3/1/3 m 

Connector set: 2069250-1 
(TE Connectivity) 

Connector set: 2069250-1 
(TE Connectivity) 

   

 
15. COMPLIANCE WITH STANDARDS 
MR-J3-D05 complies with the following standard. 
IEC/EN 61800-3/GB 12668.3/KN 61800-3 (KS C 9800-3) 

 

 
COMPLIANCE WITH THE EU MACHINERY DIRECTIVE 
The MR-J3-D05 complies with the safety components laid down in the Machinery directive (2006/42/EC). 
For the copy of Declaration of Conformity, contact your local sales office. 
 

 

 


