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9.2 For Serial Communication Type 

CE-ERC3S-PWBIO*** 
* *** indicates the cable length. 

The max. length should be 10m. 
[Min. bending radius] 36mm 
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12. Appendix 

12.1 External Dimensions 

12.1.1 ERC3-SA5C 

L
Stroke

w/o Brake With
Brake

A B C D F G H J Weight
[kg]

50 284.5 327 73 0 0 0 142 4 4 0 1.4 
100 334.5 377 100 85 0 0 192 4 4 1 1.5 
150 384.5 427 100 85 1 0 242 4 6 1 1.6 
200 434.5 477 200 185 1 1 292 6 6 1 1.7 
250 484.5 527 200 185 2 1 342 6 8 1 1.9 
300 534.5 577 300 285 2 2 392 8 8 1 2.0 
350 584.5 627 300 285 3 2 442 8 10 1 2.1 
400 634.5 677 400 385 3 3 492 10 10 1 2.2 
450 684.5 727 400 385 4 3 542 10 12 1 2.3 
500 734.5 777 500 485 4 4 592 12 12 1 2.4 
550 784.5 827 500 485 5 4 642 12 14 1 2.5 
600 834.5 877 600 585 5 5 692 14 14 1 2.7 
650 884.5 927 600 585 6 5 742 14 16 1 2.8 
700 934.5 977 700 685 6 6 792 16 16 1 2.9 
750 984.4 1027 700 685 7 6 842 16 18 1 3.0 
800 1034.5 1077 800 785 7 7 892 18 18 1 3.1 
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12.1.2 ERC3-SA7C 

L
Stroke w/o 

Brake
With

Brake
A B C D F G H J K Weight

[kg]

50 347.5 398.5 0 0 1 0 174.5 4 4 0 2 3.2 
100 397.5 448.5 100 85 1 0 224.5 6 4 1 3 3.4 
150 447.5 498.5 100 85 2 0 274.5 6 6 1 3 3.6 
200 497.5 548.5 200 185 2 1 324.5 8 6 1 3 3.8 
250 547.5 598.5 200 185 3 1 374.5 8 8 1 3 4.0 
300 597.5 648.5 300 285 3 2 424.5 10 8 1 3 4.3 
350 647.5 698.5 300 285 4 2 474.5 10 10 1 3 4.5 
400 697.5 748.5 400 385 4 3 524.5 12 10 1 3 4.7 
450 747.5 798.5 400 385 5 3 574.5 12 12 1 3 4.9 
500 797.5 848.5 500 485 5 4 624.5 14 12 1 3 5.1 
550 847.5 898.5 500 485 6 4 674.5 14 12 1 3 5.4 
600 897.5 948.5 600 585 6 5 724.5 16 14 1 3 5.6 
650 947.5 998.5 600 585 7 5 774.5 16 16 1 3 5.8 
700 997.5 1047.5 700 685 7 6 824.5 18 16 1 3 6.0 
750 1047.5 1098.5 700 685 8 6 874.5 18 18 1 3 6.2 
800 1097.5 1148.5 800 785 8 7 924.5 20 18 1 3 6.5 
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12.1.3 ERC3-RA4C 

L
Stroke w/o 

Brake
With

Brake
F Weight

[kg]

50 286 328.5 142 1.4 
100 336 378.5 192 1.7 
150 386 428.5 242 2.0 
200 436 478.5 292 2.3 
250 486 528.5 342 2.6 
300 536 578.5 392 2.9 



C
hapter 1 Instruction for A

ctuator
12. A

ppendix

77

12.1.4 ERC3-RA6C 

L
Stroke w/o 

Brake
With

Brake
F Weight

[kg]

50 334.5 385.5 158 3.9 
100 384.5 435.5 208 4.4 
150 434.5 485.5 258 4.9 
200 484.5 535.5 308 5.4 
250 534.5 585.5 358 5.9 
300 584.5 635.5 408 6.4 
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[3] PIO Circuit 
[When connecting with ERC3 main body] 
1) PIO Pattern 0 ··················Standard Point-to-Point Movement 

 (
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[4] PIO Circuit 
[When connecting with ERC3 main body] 
1) PIO Pattern 3 ··················2-Input, 3-Point Movement 

 (  2m) 
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[Connection Using PIO Converter (External Drive Cutoff Relay Type) (Option)] 
This is the example of the circuit when the emergency stop switch of the touch panel teaching 
or teaching pendant is reflected to the circuit of the system emergency stop using PIO 
converter (drive cutoff relay separated type). 

Note 1 : The motor drive power line MPI that turns on/off at contact CR and the load current for the 
emergency stop signal EMG(-) are as shown below. 
Select CR. 

When ERC3 high output setting activated: 3.5A (4.2A max.) Load current When ERC3 high output setting inactivated: 2.0A 
At in-rush 8.3A 

Note 2 : Controller automatically confirms the teaching pendant is inserted. 
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[3] PIO Circuit 

[When connecting with ERC3 main body] 
1) PIO Pattern 0 ··················8-point Type 

 (  2m) 
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[When connecting with ERC3 main body] 
2) PIO Pattern 1 ··················Solenoid Valve Type 

 (  2m) 

B13 BK 
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[When connecting with ERC3 main body] 
3) PIO Pattern 2 ··················16-point Type 

 (  2m) 
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[3] PIO Circuit 
1) Positioning operation ········PIO Pattern 0 

 (
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2) Pressing operation ············PIO Pattern 1 

 (
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2.3 Wiring Method 

2.3.1 Wiring of Power Line and Emergency Stop Circuit 

[1] When connecting with ERC3 main body 
The cable end is just cut and no connector is attached nor any treatment is applied so the user 
can make a free wiring connection to the host controller (PLC, etc.). For FG, there is a 
solderless terminal attached on the cable. 
The power supply and the emergency stop circuit are to be connected to the following wires. 

Model : CB-ERC3P-PWBIO

No. Signal Name Contents Wire Color Width 
A1 FG Frame ground Drain AWG22 

A3 BK External brake release input RD 1 
A4 EMG Emergency-stop input OR 1 

AWG28 

A6  
A7  BL 
A8  GY 
A9  BR 2 

A10  OR 2 
A11  GN 2 
A12  PL 2 
A13  WT 2 

AWG28 

No. Signal Name Contents Wire Color Width 

B1 CP +24V input for control power 
supply BR

B2 GND Ground for control power 
supply RD

AWG22 

B3 MP +24V input for motor power 
supply OR

B4 GND Ground for motor power 
supply YW

AWG19 

B5  GN
B6  BR 1 
B7  PL 
B8  WT
B9  RD 2 

B10  YW 2 
B11  BL 2 
B12  GY 2 
B13  BK 

AWG28 

(Note) Wire color No.1 is colored with short-dotted line and No.2 with long-dotted line. 

B A
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[2] When connecting with PIO converter 
The wires of the power supply and the emergency stop circuit are to be connected to the 
enclosed connector (plug). 
Strip the sheath of the applicable wires for 10mm and insert them to the connector. Push a 
protrusion beside the cable inlet with a small slotted screwdriver to open the inlet. After 
inserting a cable, remove the screwdriver from the protrusion to fix the cable. 

 Power Supply Connector 
Connector Name Power Supply Connector 
Cable Side MC1.5/7-ST-3.5 Enclosed in standard 

package 
Controller Side MC1.5/7-G-3.5 

Pin No. Signal
Name Contents Applicable cable diameter

1 EMG ( ) Emergency-stop input KIV0.5mm2 (AWG20) 
2 GND Negative side of 24V power supply KIV1.25mm2 (AWG16) 
3 CP24V Positive side of 24V power supply KIV1.25mm2 (AWG16) 
4 MPO Motor drive cutoff contact (Output side) KIV1.25mm2 (AWG16) 
5 MPI Motor drive cutoff contact (Input side) KIV1.25mm2 (AWG16) 

6 S2 Contact output of TP emergency stop 
button KIV0.5mm2 (AWG20) 

7 S1 Contact output of TP emergency stop 
button KIV0.5mm2 (AWG20) 

S1
S2
MPI
MPO
CP24V
GND
EMG ( )

Accessory  
Connector 
(Plug)

When inserting wires 
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2.3.2 Connection of PIO 

[1] When connecting with ERC3 main body 
The cable end is just cut and no connector is attached nor any treatment is applied so the user 
can make a free wiring connection to the host controller (PLC, etc.). For FG, there is a 
solderless terminal attached on the cable. 
PIO cable is to be connected to the following wires. 

Model : CB-ERC3P-PWBIO

No. Signal Name Contents Wire Color Width 
A1  Drain AWG22 

A3  RD 1 
A4  OR 1 

AWG28 

A7  BL 
A8  GY 
A9 IN0 Input Interface BR 2 

A10 IN2 Input Interface OR 2 
A11 IN4 Input Interface GN 2 
A12 OUT0 Output Interface PL 2 
A13 OUT2 Output Interface WT 2 

AWG28 

No. Signal Name Contents Wire Color Width 
B1  BR
B2  RD 

AWG22 

B3  OR
B4  YW

AWG21 

B5  GN
B6  BR 1 
B7  PL 
B8  WT
B9 IN1 Input Interface RD 2 

B10 IN3 Input Interface YW 2 
B11 IN5 Input Interface BL 2 
B12 OUT1 Output Interface GY 2 
B13 OUT3 Output Interface BK

AWG28 

(Note) Wire color No.1 is colored with short-dotted line and No.2 with long-dotted line. 
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[2] When connecting with PIO converter 
Conduct the connection of I/O to the PIO converter is to be carried out using the dedicated I/O 
cable. The cable length is shown in the model code of the controller. Please check the 
controller model code. There are 2m for standard, 3m and 5m as an option. Up to 10m I/O 
cables are sold separately. 
Also regarding the cable for connection to the host controller (PLC, etc.), the terminal end is 
just cut and no connector is attached nor any treatment is applied so the user can make a free 
wiring layout. 

Model : CB-PAC-PIO
(  indicates the cable length L.  Example. 020 = 2m) 

No. Cable
Color Wiring No. Cable

Color Wiring

1A BR-1 1B BR-3 
2A RD-1 2B RD-3 
3A OR-1 3B OR-3 
4A YW-1 4B YW-3 
5A GN-1 5B GN-3 
6A BL-1 6B BL-3 
7A PL-1 7B PL-3 
8A GY-1 8B GY-3 
9A WT-1 9B WT-3 

10A BK-1 10B BK-3 
11A BR-2 11B BR-4 
12A RD-2 12B RD-4 
13A OR-2 13B OR-4 
14A YW-2 14B YW-4 
15A GN-2 15B GN-4 
16A BL-2 16B BL-4 
17A PL-2 17B PL-4 
18A GY-2 18B GY-4 
19A WT-2 19B WT-4 
20A BK-2 

Flat Cable A
(Press Welding)

AWG28 

20B BK-4 

Flat Cable B
(Press Welding)

AWG28 

For the signal assignment of each wire, refer to the following considering the operation mode. 
1) Positioner Mode······························2.1.3 [3] PIO Circuit 
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2.3.3 Connection of Pulse Train Signal 
[1] When connecting with ERC3 main body 

The cable end is just cut and no connector is attached nor any treatment is applied so the user 
can make a free wiring connection to the host controller (PLC, etc.). For FG, there is a 
solderless terminal attached on the cable. 
Pulse train signal cable is to be connected to the following wires. 

Model : CB-ERC3P-PWBIO

Pattern 0 Pattern 1 No.
Signal Name Contents Signal Name Contents 

Wire
Color Width 

A1 FG Frame Ground FG Frame Ground Drain AWG22

A3 BK External Brake 
Release Input BK External Brake 

Release Input RD 1 

A4 EMG Emergency Stop Input EMG Emergency Stop Input OR 1 
AWG28

A7 /PP Command Pulse /PP Command Pulse BL 
A8 /NP Command Pulse /NP Command Pulse GY 
A9 SON Servo ON SON Servo ON BR 2 

A10 HOME Home Return HOME Home Return OR 2 
A11  GN 2 
A12 SV Servo ON Status SV Servo ON Status PL 2 

A13 HEND Home Return 
Completion HEND Home Return 

Completion WT 2 

AWG28

Pattern 0 Pattern 1 No.
Signal Name Contents Signal Name Contents 

Wire
Color Width 

B1 CP +24V Input for Control 
Power Supply CP +24V Input for Control 

Power Supply BR

B2 GND Ground for Control 
Power Supply GND Ground for Control 

Power Supply RD
AWG22

B3 MP +24V Input for Motor 
Power Supply MP +24V Input for Motor 

Power Supply OR

B4 GND Ground for Motor 
Power Supply GND Ground for Motor 

Power Supply YW
AWG19

B5  GN 
B6  BR 1 
B7 PP Command Pulse PP Command Pulse PL 
B8 NP Command Pulse NP Command Pulse WT 
B9 TL Torque Limit Select TL Torque Limit Select RD 2 

B10 RES Reset RES/ DCLR Reset/ Deviation 
Counter Clear YW 2 

B11  BL 2 

B12 INP Position Complete INP/TLR Position Complete/ 
Torque Under Control GY 2 

B13 *ALM Controller Alarm 
Status *ALM Controller Alarm 

Status BK

AWG28

(Note) Wire color No.1 is colored with short-dotted line and No.2 with long-dotted line. 

B A 
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If the output pulse of the host controller is open collector type, use the following converter. 

 Pulse converter : AK-04 
It converts the command pulse of the open collector type to the differential type. 

Caution 
1) Pay attention not to insert wrongly because it is the same e-CON connector as input and 

output. Putting the power on with the insertion being wrong will burn AK-04. 
2) Use the pulse converter in the ambient temperature range between 0 C and 40 C.
3) The temperature increase of about 30 C occurs during operation. Accordingly, neither 

install several pulse converters in close contact nor install them within a duct. Do not 
install the pulse converter near other heating devices. 

4) If more than one pulse converters are installed, set a pulse converter apart from another by 
10mm or more. 

5) Make the wiring between the host controller (PLC, etc.) and AK-04 as short as possible.
Long one is easy to pick the noise. Also make the wiring between AK-04 to ERC3 as 
short as possible. 
Place AK-04 close to the host controller. 
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A recommended installation sample is shown in the figure below. 
 Make the cable length between the host controller and pulse converter as short as possible. 

 Keep pulse converters separated for 10mm or more from each other. 
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2.3.4 Teaching Port Connector Connection 

The teaching port connector can also be used for the connection to the teaching tools. 

[When connecting with ERC3] 

(Note) A connector is to be inserted facing down. 

The teaching port connector of PIO converter can also be used for the connection to a host 
controller (PLC, touch panel and PC). 
However, it is limited only to when ERC is in CON Mode. 
For the operation of those, refer to the instruction manual of each unit. 
[Refer to 3. Instruction manuals related to this product, which are contained in CD/DVD in 
Product Check.] 

[When connecting with PIO converter] 

Caution: Removing the teaching pendant while the power is ON causes a transient 
emergency stop. Thus, the actuator in operation will be stopped. 
Do not disconnect the teaching pendant during the operation. 
Also, exercise precaution to the design of the emergency stop circuit 
including the emergency stop of the teaching pendant. 
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2.3.5 Serial Communication with ERC Unit 

When having the serial communication with ERC unit, apply the cable described below. 
Serial communication is available only for CON Mode. 

Model : CB-ERC3P-PWBIO

No. Signal Name Contents Wire Color Width 
A1  Drain AWG22 

A3  RD 1 
A4  OR 1 

AWG28 

A7  BL 
A8  GY 
A9  BR 2 

A10  OR 2 
A11  GN 2 
A12  PL 2 
A13  WT 2 

AWG28 

No. Signal Name Contents Wire Color Width 
B1  BR
B2  RD 

AWG22 

B3  OR
B4  YW

AWG19 

B5  GN
B6 SA Serial communication BR 1 
B7 SB Serial communication PL 
B8  WT
B9  RD 2 

B10  YW 2 
B11  BL 2 
B12  GY 2 
B13  BK 

AWG28 

(Note) Wire color No.1 is colored with short-dotted line and No.2 with long-dotted line. 

B A
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[3] Home Return (HOME, HEND, PEND, MOVE) 
Input OutputModel name PIO signal 

HOME HEND PEND MOVE 
Pattern 0 
Pattern 1 ERC Main Body 
Pattern 2 (Note1)

Patterns 0 and 1 
Patterns 2 to 4 PIO Converter 
Pattern 5 (Note1)

 : Available, : Unavailable 
(Note 1) Pattern 2 of ERC3 and Pattern 5 of PIO converter cannot make a home return with 

HOME signal.  
 See the next page for how to return home in Pattern 2 of ERC3 main unit. 

See 3. 2. 6 [1] Home Return (ST0, HEND) for how to return home in Pattern 5 of PIO 
Converter. 

The HOME signal is intended for automatic home return. The HOME signal is caught at the 
rising edge (ON edge) to start the home return. At completion of the home return, home return 
completion signal HEND is turned ON. The home-return complete signal HEND is kept on 
unless the memory of origin point is lost for a reason such as alarm. During the home return 
operation, positioning completion signal PEND and moving signal MOVE are set to OFF and 
ON, respectively. 
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[Operation of Slider Type/Rod Type Actuator] 

1) With the HOME signal being ON, the actuator moves toward the mechanical end at the 
home return speed. 
The moving speed is 20mm/s for most actuators but less than 20mm/s for some actuators. 
Refer to the instruction manual of each actuator. 

2) The actuator is turned at the mechanical end and stopped at the home position. The 

Caution: In the home reverse specification, the actuator moves in the reverse direction.
Make sure to refer to Section 3.2 [15] when a change to Parameter No.22 

How to Return Home in PIO Pattern 2 of ERC3 
Since there is no home return signal HOME, the home return in PIO Pattern 2 of ERC3 is to be 
performed in the way described below: 

Home return is executed when the first positioning command after the power is supplied is made. 
1) Input a command position number (from PC1 to PC8) for the target position. 
2) Once the start signal CSTR is turned ON, a positioning is made to the target position after a 

home return operation is conducted. 
3) The home return complete signal HEND turns ON with the home-return operation completion. 

Unless the home position data is lost, the signal keeps ON. 
4) The positioning complete signal PEND turns ON with the completion of positioning towards 

the target position number. 

Mechanical end 
Home

1)
2)

Position number. 
PC1 to PC8 

(PLC Controller)

Start signal CSTR 
(PLC Controller)

Positioning completion signal 
PEND

(Controller PLC) 

Turns on once 
gets into 
positioning band. 

Home return completion 
HEND

(Controller PLC) 

T1 6ms

Turn it off by PEND OFF.

Target Position

This signal will turn ON when home 
return has been completed.
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[8] Position 1 Operation Circuit 
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[9] Position 2 Operation Circuit 
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Change History 

Revision Date Revision Description

2011.09 First Edition 

2011.10 Second Edition 
Pg. 278, 303 and 304 
Parameter for MEC Mode added 

2011.11 Third edition 
Pg. 21, 109 and 141 
Maximum load current 4.2A when high output setting added 
Pg. 37 
Change the lost motion of Rod type lead 20 and 24. 
 0.1mm or less  0.2mm or less 
Pg. 46 
Horizontally oriented wall mount for the slider types SA5C and SA7C 
However, a note added to warn that it is easy for a foreign object to get inside 
from the opening. 
Pg. 192 
Correction the chart of the electromagnetic valve type. 
 Pressing (tension) 
 Pitch Feeding (relative moving feed) 

2012.02 Fourth edition 
Pg. 117, 118, 162, 163, 164, 176, 177, 179, 181, 183 and 188 
Wire color of No.84 corrected from BL to YW 

2012.03 Fifth edition 
Pg. 47 
Note added to tell platform should have a structure with enough stiffness 
Pg. 47, 48, 49, 52, 53 and 54 
Note changed to 1.8 times more of the nominal diameter for the length of 
thread engagement on aluminum 
Pg. 159 

Pg. 172, 287 
Setting table of PIO pattern for pulse train control mode added 
Pg. 255 
Explanation of DCLR added 

2012.04 Sixth edition 
Pg. 62, 63, 117, 118, 162, to 164, 177, 178, 180, 182, 184 and 188 
Pin numbers in cable diagram changed to 1, 2, 3 to 13 from top 
Pg. 74 to 77 
Weight added to appearance drawing 
Pg. 160 and 161 
Contact CR load current changed 
Pg. 203 
Instruction added for home return operation in PIO Pattern 2 of ERC3 main 
unit

  Pg. 353 
IN13 b contact     changed to a contact  
Pg. 354 
AUX4 b contact     changed to a contact  
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