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Connection and Operation ■

Names and Functions of Linear Motion Controller Parts ●

ESMC-A2, ESMC-C2ESMC-K2

Controller Key✽

Pendant Connector

Control Power Supply Terminals
Emergency Stop Output Terminal

Motor Connector

CHARGE LED

Main Power Supply Terminals

Protective Earth Terminals

Battery Connector

□3

□2

□4

□5

□1

Controller Key✽

Pendant Connector

Control Power Supply Terminals
Emergency Stop Output Terminal

Motor Connector

Main Power Supply Terminals

Battery Connector

□3

□2

□4

□5

□1

□1 Teaching Pendant Switch
Indication Function

PENDANT

Enable/disable the teaching pendant
ON: Enable the teaching pendant
OFF:  Disable the teaching pendant (The emergency stop button on the teaching 

pendant is also disabled.) 

□2 Mode Switches
Indication Function

4 Not used

3
Switch ABS/INC
ON: Absolute mode   OFF: Incremental mode

2
Set pulse input mode (in driver mode) 
ON: 1-pulse input mode   OFF: 2-pulse input mode

1
Switch modes 
ON: Driver mode   OFF: Controller mode

All switches are set to OFF at the time of shipment. ●

□3 LED Indicators
Indication Color Function

PWR Green Control power supply indication
ALM Red Alarm indication

□4 Sensor I/O Connector
Indication Input/Output Pin No. Signal Name Function

SENSOR Input

1
IN-COM2 Power supply for sensor11

19
13 +LS + coordinate limit sensor
14 −LS − coordinate limit sensor
15 HOMELS Mechanical home sensor

Make sure the linear slide model name on the controller key matches the model name of  ✽

the connected linear slide. If the names do not match, the linear slide cannot be operated as 
specified.



Linear and R
otary A

ctuators
In

tro
d

u
c
tio

n
EZ

S

Ⅱ

A
c
c
e
s
s
o

rie
s

In
s
ta

lla
tio

n
EZ

C
EZ

H
C

EZ
H

P
A

c
c
e
s
s
o

rie
s

In
s
ta

lla
tio

n
D

R
L

A
c
c
e
s
s
o

rie
s

In
s
ta

lla
tio

n
D

G
A

c
c
e
s
s
o

rie
s

In
s
ta

lla
tio

n

M
o

to
riz

e
d

 L
in

e
a
r S

lid
e
s

M
o

to
riz

e
d

 C
y
lin

d
e
rs

C
o

m
p

a
c
t L

in
e
a
r A

c
tu

a
to

rs
H

o
llo

w
 R

o
ta

ry
 A

c
tu

a
to

rs

D-41Product Line D-24 / Specifications, Dimensions of Controller D-38 / Connection and Operation D-40

□5 I/O Connector

Controller Mode ◇
Indication Input/Output Pin No. Signal Name Function

I/O

Input
18 IN-COM1✽1✽2 Power supply for input signals
19 GND Power supply for I/O signals
1 OUT-COM✽3 Power supply for output signals

Output

2 ALM
This signal is output when a protective 
function has been activated.

3 MOVE
This signal is output while the linear slide is 
operating.

4
END/
OUTR

END:  This signal is output when a positioning 
operation or return to home operation 
has been completed.

OUTR: Output the current position

5 AREA/OUT0

AREA:  This output notifies that the table of the 
linear slide is staying inside a specified 
area.

OUT0: Output the current position

6
T-UP/
OUT1

T-UP:  This signal is output when a push-
motion operation has been completed.

OUT1:  Output the current position

20 ASG1 A-phase pulse output (Open-collector) 
21 BSG1 B-phase pulse output (Open-collector) 
22 ASG2

A-phase pulse output (Line driver) 
23 ASG2
24 BSG2

B-phase pulse output (Line driver) 
25 BSG2

Input

7 START Start the positioning operation

8 ACL/CK
ACL:  Cancel the protective function currently 

active
CK: Output the current position

9 FREE
Stop motor excitation and release the 
electromagnetic brake

10 STOP
Stop a positioning operation, return to home 
operation and continuous operation

11 M0

Select the positioning operation No.

12 M1
13 M2
14 M3
15 M4
16 M5

17
HOME/
PRESET

HOME: Start return to home operation
PRESET: Preset the current position

30 REQ Request the current position output
31 FWD+

FWD:   Move the linear slide table in the 
+ coordinate direction

32 FWD−

33 P24-FWD
34 RVS+

RVS:   Move the linear slide table in the 
− coordinate direction

35 RVS−

36 P24-RVS

Driver Mode ◇
Indication Input/Output Pin No. Signal Name Function

I/O

Input
18 IN-COM1✽1✽2 Power supply for input signals
19 GND Power supply for I/O signals
1 OUT-COM✽3 Power supply for output signals

Output

2 ALM
This signal is output when a protective 
function has been activated.

3 MOVE
This signal is output while the linear slide is 
operating.

4
END/
OUTR

END:  This signal is output when a positioning 
operation or return to home operation 
has been completed.

OUTR: Output the current position

5
TIM/
OUT0

TIM:  This signal is output when the excitation 
sequence is at step "0."

OUT0: Output the current position

6 OUT1 Output the current position
20 ASG1 A-phase pulse output (Open-collector) 
21 BSG1 B-phase pulse output (Open-collector) 
22 ASG2

A-phase pulse output (Line driver) 
23 ASG2
24 BSG2

B-phase pulse output (Line driver) 
25 BSG2

Input

8 ACL/CK
ACL:  Cancel the protective function currently 

active
CK: Output the current position

9 FREE
Stop motor excitation and release the 
electromagnetic brake

10 C.OFF
Stop motor excitation and hold the 
electromagnetic brake

11 HMSTOP Stop return to home operation

17
HOME/

PRESET✽4

HOME: Start return to home operation
PRESET: Preset the current position

30 REQ Request the current position output

31 FP+ Operation command pulse input 
(The operation command pulse input in the 
+ coordinate direction in the 2-pulse input 
mode)

32 FP−

33 P24-FP

34 RP+
Direction of movement input (The operation 
command pulse input in the − coordinate 
direction in the 2-pulse input mode)

35 RP−

36 P24-RP

1 ✽   Connect this signal to 24 VDC if your controller is used in the NPN mode, or connect it to 
ground if the controller is used in the PNP mode.

2 ✽   Connect this signal even when only output signals are used.
3 ✽   Connect this signal to ground if your controller is used in the NPN mode, or connect it to 

24 VDC if the controller is used in the PNP mode.
4 ✽   Teaching pendant (EZT1) or data editing software (EZED2) is required when switching 

the HOME/PRESET input or changing parameters in the driver mode.
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Connection Diagram ●

C.KEY

Teaching 
Pendant 
(Sold separately)

EMG

24V     DC
−

+

24 VDC Power Supply

Sensor (Sold separately) 

Emergency Stop Circuit✽

MOTOR

BAT

L

N

Motor Cable

Motorized Actuator

Surge Arrester
AC

AC Line Filter

ESMC-A2, ESMC-C2

24 VDC Power Supply

ESMC-K2

PENDANT/PC

−

+

Sensor 
Extension 
Cable

I/O Cable

SE
NS

OR
I/O

<When sensors are used>
A connection is needed.
Refer to wiring the sensor of controller mode 
for the sensor and sensor cable connections.
➜ Pages D-44 and D-45

Host Controller
Programmable
controller, etc.( )

or Teaching Pendant Cable

PC Interface Cable

Linear Motion Controller

Battery (Sold separately)
Required to use the linear motion controller

in the absolute system. ( )

Data Editing Software (Sold separately)
(With PC interface cable)

○

○

○

○

24 VDC Power Supply

24V     DC

100-115V∼
or

200-230V∼

PE

For the circuit configuration, refer to "Emergency stop circuit" below. ✽

Emergency Stop Circuit ●
If an emergency stop function is used, provide a circuit that will cut off the main power supply and control power supply upon pressing of the 

emergency stop button.

When providing an emergency stop circuit, consider an appropriate circuit configuration based on the result of the risk assessment of the  ●
equipment you are manufacturing.

If the risk assessment result indicates that no emergency stop function is necessary, the circuit configuration shown in "Connection example  ●
when an emergency stop function is not used" can be used.

Do not connect the emergency stop output terminal directly to GND (0 V). Doing so will blow the overcurrent protection fuse in the teaching  ●
pendant, in which case the emergency stop can no longer be canceled.

Provide a measure on the machine side so that the machine will operate safely when the motorized actuator is stopped. ●

Connection Example When an Emergency Stop Function is Used ◇
A connection example of controller power system and emergency stop system is given below, which conforms to Category 1 under the 

EN 954-1 safety standard and Stop Category 0 under the EN 60204-1 safety standard.

· KA1, SB2: Use an EN-certified product.
· KA1: Rating 24 VDC, 30 mA
· The pendant switch is ON in this figure.

Teaching Pendant (Sold separately)
Linear Motion Controller

PENDANT/PC Pendant Switch
Emergency Stop Button SB3

Emergency Stop 
Release Button SB1

Emergency Stop
Button SB2

Relay (Coil) KA1

FU1

FU2

6

5

EMG

+

−

L

N

O V

O V

24 VDC

AC

ESMC-A2, ESMC-C2

FU1

FU2

+

−

ESMC-K2

24 VDC

O V

Overcurrent Protection Fuse

+−

Main Power Supply Terminals

Control Power Supply Terminals

Main Power Supply Terminals

Emergency Stop 
Output Terminal
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Power Supply ◇
Two types of power supply, main power and control power are required. Both power supplies  ●
must at least have the specified capacity. 
Specifications of linear motion controller ➜ Page D-38
If the power capacity is insufficient, motor output may drop, which may cause the linear slide  ●
to malfunction (due to lack of thrust force).

Notes on Wiring  ◇
Wire the control I/O signal lines over as short a distance as possible, using a shielded cable  ●
(AWG28 or thicker).
Be sure to use an accessory motor cable to wire the linear slide and linear motion controller. ●
Wire the control I/O signal lines by providing a minimum distance of 30 cm from the power  ●
lines (large-current circuits such as the power supply line and motor line). Do not wire the 
control I/O signal lines with the power lines in the same duct or bundle them together.

Connection Example When an Emergency Stop Function is Not Used ◇
Teaching Pendant (Sold separately)

Overcurrent Protection Fuse

N.C. (No connection)

Control Power Supply 
Terminals

Linear Motion Controller

Main Power Supply Terminals

Main Power Supply Terminals

PENDANT/PC Pendant Switch
Emergency Stop Button SB3

FU1

FU2

EMG

0 V

AC

ESMC-A2, ESMC-C2

FU1

FU2

ESMC-K2

24 VDC

24 VDC

0 V

Emergency Stop 
Output Terminal

6

5

+

−

L

N

+

−

Note: 
When the emergency stop button (SB3) on the teaching pendant is pressed, an emergency stop alarm (Err68) will generate and the motorized actuator will stop operating. This stopping method is  ●
based on software control. It does not meet the emergency stop requirements specified in safety standards.
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Connection to Host Controller ●
Controller Mode ◇

· Sink Logic (NPN) Specification
Linear Motion ControllerHost Controller

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

2.7 kΩ

2.7 kΩ

R0

0 V

24 VDC

30 VDC or less

24 VDC I/O Connector

SENSOR Connector

R0

R0

R0

R0

R1

R1

0 V 0 V

0 V

24 VDC
150 mA or less

✽3

✽3

✽3

0 V

200 mA or less ➞ 18

7

8

9

10

17

30

33

32
36

35

11

16

M0

10 mA or less ➞

10 mA or less ➞

10 mA or less ➞

10 mA or less ➞

10 mA or less ➞

15 mA or less ➞

15 mA or less ➞

M5

START

ACL/CK

FREE

STOP

HOME/PRESET

REQ

P24-FWD

FWD−

P24-RVS

RVS−

ALM

MOVE

END/OUTR

AREA/OUT0

T-UP/OUT1

OUT-COM

ASG1

BSG1

GND

2

3

4

5

6

1

20

21

19

IN-COM1

••• •••

ASG2 22
ASG2 23
BSG2 24
BSG2

IN-COM2

25

+LS 13

−LS 14

HOMELS 15

1,11,19
Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Sensor Set PAES-S

✽1 For connection of 31 to 36 pins, refer to "FWD (FP) and RVS (RP) signals" shown below.
✽2 An accessory sensor set is also available (sold separately).
✽3 Connect this line if the normally closed (NC) logic is used.

✽2

✽1

FWD (FP) and RVS (RP) Signals ◇
When connecting to sink logic (NPN) 

specification of 5 VDC

,

,

,

2.7 kΩ5 VDC

0 V

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35

When connecting to a line driver output 

circuit

,

,

,

2.7 kΩ

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35
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Controller Mode ◇
· Source Logic (PNP) Specification

Linear Motion ControllerHost Controller

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

2.7 kΩ

2.7 kΩ

R0

0 V

24 VDC

24 VDC

I/O Connector

SENSOR Connector

R0

R0

R0

R0

0 V 0 V

24 VDC 150 mA
or less

✽3

✽2

✽3

✽3

0 V

200 mA or less ➞

7

8

9

10

17

30

33

32
36

35

11

16

M0

    10 mA or less

    10 mA or less

    10 mA or less

    10 mA or less

    10 mA or less

M5

START

ACL/CK

FREE

STOP

HOME/PRESET

REQ

P24-FWD

FWD−

P24-RVS

RVS−

ALM

MOVE

END/OUTR

AREA/OUT0

T-UP/OUT1

OUT-COM

GND

2

3

4

5

6

1

20

21

19

••• •••

ASG2 22
ASG2 23
BSG2 24
BSG2 25

Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Brown
Black

Blue

Pink

Sensor Set PAES-SY

✽1 For connection of 31 to 36 pins, refer to "FWD (FP) and RVS (RP) signals" shown below.
✽2 An accessory sensor set is also available (sold separately).
✽3 Connect this line if the normally closed (NC) logic is used.

18IN-COM1

IN-COM2

13

14

HOMELS 15
1,11,19

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

+LS

−LS

➞

➞

➞

➞

➞

✽1

FWD (FP) and RVS (RP) Signals ◇
When connecting to source logic (PNP) 

specification of 5 VDC

,

,

,

2.7 kΩ5 VDC

0 V

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35

When connecting to a line driver output 

circuit

,

,

,

2.7 kΩ

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35
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Driver Mode ◇
· Sink Logic (NPN) Specification

Linear Motion ControllerHost Controller

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

1 kΩ4.7 kΩ

2.7 kΩ

2.7 kΩ

R0

0 V

24 VDC

30 VDC or less

24 VDC
I/O Connector

SENSOR Connector

R0

R0

R0

R0

R1

R1

0 V 0 V

0 V

24 VDC 150 mA or less

✽3

✽3

✽3

0 V

200 mA or less ➞ 18
8

9

10

17

30

33

32

36

35

10 mA or less ➞

10 mA or less ➞

10 mA or less ➞

10 mA or less ➞

10 mA or less ➞

15 mA or less ➞

15 mA or less ➞

ACL/CK

FREE

C.OFF

1 kΩ4.7 kΩ
11HMSTOP

HOME/PRESET

REQ

P24-FP

FP−

P24-RP

RP−

ALM

MOVE

END/OUTR

TIM/OUT0

T-UP/OUT1

OUT-COM

ASG1

BSG1

GND

2

3

4

5

6

1

20

21

19

IN-COM1

ASG2 22
ASG2 23
BSG2 24
BSG2

IN-COM2

25

+LS 13

−LS 14

HOMELS 15

1,11,19
Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Sensor Set PAES-S

✽1 For connection of 31 to 36 pins, refer to "FWD (FP) and RVS (RP) signals" shown below.
✽2 An accessory sensor set is also available (sold separately).
✽3 Connect this line if the normally closed (NC) logic is used.

✽2

✽1

FWD (FP) and RVS (RP) Signals ◇
When connecting to sink logic (NPN) 

specification of 5 VDC

,

,

,

2.7 kΩ5 VDC

0 V

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35

When connecting to a line driver output 

circuit

,

,

,

2.7 kΩ

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35
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Driver Mode ◇
· Source Logic (PNP) Specification

Linear Motion ControllerHost Controller

1 kΩ 4.7 kΩ 

1 kΩ 4.7 kΩ 

1 kΩ 4.7 kΩ 

1 kΩ 4.7 kΩ 

1 kΩ 4.7 kΩ 

2.7 kΩ 

2.7 kΩ 

R0

0 V

24 VDC

24 VDC

I/O Connector

SENSOR Connector

R0

R0

R0

R0

0 V 0 V

24 VDC 
150 mA or less

✽3

✽3

✽3

0 V

200 mA or less ➞

8

9

10

17

30

33

32

36

35

    10 mA or less

    10 mA or less

    10 mA or less

    10 mA or less

    10 mA or less

ACL/CK

FREE

C.OFF

1 kΩ 4.7 kΩ 
11HMSTOP

HOME/PRESET

REQ

P24-FP

FP−

P24-RP

RP−

ALM

MOVE

END/OUTR

TIM/OUT0

T-UP/OUT1

OUT-COM

GND

2

3

4

5

6

1

20

21

19
ASG2 22
ASG2 23
BSG2 24
BSG2 25

Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Brown
Black
Blue

Pink

Sensor Set PAES-SY

✽1 For connection of 31 to 36 pins, refer to "FWD (FP) and RVS (RP) signals" shown below.
✽2 An accessory sensor set is also available (sold separately).
✽3 Connect this line if the normally closed (NC) logic is used.

18IN-COM1

IN-COM2

13

14

HOMELS 15
1,11,19

1 kΩ 4.7 kΩ 

1 kΩ 4.7 kΩ 

1 kΩ 4.7 kΩ 

+LS

−LS

➞

➞

➞

➞

➞

✽1

✽2

FWD (FP) and RVS (RP) Signals ◇
When connecting to source logic (PNP) 

specification of 5 VDC

,

,

,

2.7 kΩ5 VDC

0 V

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35

When connecting to a line driver output 

circuit

,

,

,

2.7 kΩ

180 Ω 

7∼20 mA

Host Controller Linear Motion Controller

33 36
31 34

32 35


