
          Sensor Business Unit, OMRON Europe

TOTAL SAFETY SOLUTIONS

Guide to safety sensor applications.

Collection of wiring diagrams

OMRON
SENSOR BUSINESS UNIT



Introduction

OMRON is able to offer a wide variety of safety solutions.
Safety light curtains and single beam PES cover the requirements of electro-
sensitive protective equipment according EN 61496-1 and 2.

In combination with the safety control units G9Sx and F3SP there is a big number
of possible solutions.
To clarify the required cables and to have quick access for the wiring diagram,
this collection offers you the common information.
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KM1
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Emitter Receiver

S1: External test switch
S2: Interlock/Lockout reset switch
KM1, KM2: Relay that control the dangerous zone, etc.
K3: Load, PLC, etc. (Used for monitoring)

Emitter cable
F39-JC   B-L

Receiver cable
F39-JC   B-D

A1

T31PE T32 P1 14 24 34 42

41332313X1H1J1L1H1

A2
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Interlock
selection

Reset

EDM Auxiliary

Test

S1

24VDC

KM1 KM2

F3SP-B1P

S
3

X1H1J1L1H1

Interlock
selection ResetTest

S1

Wiring diagram with auto reset

S3: Lockout reset switch
       (If the swithch is not necessary, connect between X1 and H1.)

K3

Note1: Use  a switch which can apply small load.
Note2: If the EDM is not necessary, short-circuit T31 and T32.

oo

+
(Note1) (Note1)

(Note1) (Note1)

(Note2)

1.1.1 F3SN-A and F3SP-B1P

Wiring diragram with manual reset
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1.1.2 G9SA-300SC and F3SN-A

Application with manual reset and E-Stop

G9SA-300-SC
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E-Stop switch
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Note
1. External relay monitoring function and auxialy output are disable.
2. Normal operation is performed when the switch S2 is opened and
external diagnosis is performed when it is short-circuited.
3.Don’t connect C1, D2, E1, E2 terminal.

M

KM1

KM2

Normal operation is performed when the switch is short-circuited

S1: Reset Switch
S2: External Diagnosis switch

KM1, KM2:Contactor
M: 3-phase motor
E1: DC24V power supply
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1.1.3 F3SN-A with G9SA-301 (Manual reset mode) 

 

S1: External test switch
S2: Reset switch
KM1, KM2: Magnet contactor (LP1D)
KM3: Solid-state contactor (G3J)
M: 3-phase motor
E1: 24 VDC Power Supply (S82K)
PLC: Programmable Logic Controller
         (Used for monitoring. This is not a part of a saety system.)

M
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KM1

KM2

- Combination with the safety relay unit G9SA-301
- Setting of the F3SN-A
    Auto reset mode
    Disabled the EDM function by the F39-MC11
- Setting of the safety relay unit
    Manual reset mode
    Using feedback loop
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1.1.4 F3SN-A with G9SA-301 (Auto reset mode) 

 

S1: External test switch
KM1, KM2: Magnet contactor (LP1D)
KM3: Solid-state contactor (G3J)
M: 3-phase motor
E1: 24 VDC Power Supply (S82K)
PLC: Programmable Logic Controller
         (Used for monitoring. This is not a part of a saety system.)

M
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- Combination with the safety relay unit G9SA-301
- Setting of the F3SN-A
    Auto reset mode
    Disabled the EDM function by the F39-MC11
- Setting of the safety relay unit
    Auto reset mode
    Using feedback loop
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1.1.5 F3SN-A with G9SB-301-D (Manual reset mode) 

 

S1: External test switch
S2: Reset switch
KM1, KM2: Magnet contactor (LP1D)
KM3: Solid-state contactor (G3J)
M: 3-phase motor
E1: 24 VDC Power Supply (S82K)
PLC: Programmable Logic Controller
         (Used for monitoring. This is not a part of a saety system.)

M
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- Combination with the safety relay unit G9SB-301-D
- Setting of the F3SN-A
    Auto reset mode
    Disabled the EDM function by the F39-MC11
- Setting of the safety relay unit
    Manual reset mode (*)
    Using feedback loop

* The G9SB-301-D can be used with manual reset mode only.
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1.1.6 F3SN-A with G9SB-301-B (Auto reset mode) 

 

S1: External test switch
KM1, KM2: Magnet contactor (LP1D)
KM3: Solid-state contactor (G3J)
M: 3-phase motor
E1: 24 VDC Power Supply (S82K)
PLC: Programmable Logic Controller
         (Used for monitoring. This is not a part of a saety system.)

M

OUT

PLC

KM1

KM2

- Combination with the safety relay unit G9SB-301-B
- Setting of the F3SN-A
    Auto reset mode
    Disabled the EDM function by the F39-MC11
- Setting of the safety relay unit
    Auto reset mode (*)
    Using feedback loop

    * The G9SB-301-B can be used with auto reset mode only.
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Connection of two F3SN-A light curtains or two F3SH-A multi-beam  
sensors to the control unit F3SP-U2P-TGR with four muting sensors. 

 
F3SN-A, F3SH-A function mode 

•  Automatic reset 
•  No external device monitoring 
•  No lockout reset 
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1.1.7 F3SN-A and F3SP-U2P-TGR, Muting application
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1.1.8 F3SN-A and CQM-1-SF200 or CS1W-SF200

Wiring example wit manual reset
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F3SN: Safety area sensor
S1: Reset switch
S2: External test switch
KM1 and KM2: Magnetic Contactor
KM3: G3J Solid-state Contactor (G3J)
M: 3-phase motor
E1: 24-VDC Power Supply (S82K)

Note: This circuit achieves EN954-1
Safety Category 4.
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24-VDC 
power supply 
for Safety 
Light Curtain

External 
diagnosis

24-VDC
Unit
power
supply

Emitter 
side

Receiver 
sideMaster 

selection
Sync
line
2+

Sync
line
2–

Sync
line
2+

Sync
line
2–

Normal operation is performed when the switch S2 is
short-circuited and external diagnosis is performed when
it is released.

F3S-A: Safety Light Curtain
S1: Reset switch (momentary action switch)
KM1 and KM2: Magnetic Contactor
M: 3-phase motor

Feedback loop

Control 
output 1

Control 
output 2

1.2.1.1 G9SA-300-SC and F3S-A

  Guide to safety applications         OMRON         Guide to safety applications
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24-VDC 
power supply
for Safety
Light Curtain External 

diagnosis

24-VDC
Unit
power
supply

Emitter 
side

Receiver 
sideMaster 

selection

F3S-A: Safety Light Curtain
S1: Emergency stop switch
S2: Reset switch 

(momentary operation switch)
S3: External diagnosis switch 

(for Safety Light Curtain)
KM1 and KM2: Magnetic Contactor
KM3: G3J Solid-state Contactor
M: 3-phase motor

Feedback loop

Sync
line
2+

Sync
line
2–

Sync
line
2+

Sync
line
2–

Control 
output 1

Control 
output 2

Normal operation is performed when the switch S3 is
short-circuited and external diagnosis is performed when
it is released.

1.2.1.2 G9SA-300-SC and F3S-A

Wiring diagram with F3S-A light curtain and E-Stop switch

  Guide to safety applications         OMRON         Guide to safety applications
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24-VDC 
power
supply for
Safety
Light 
Curtain

External 
diagnosis

24-VDC Unit
power supply

Emitter 
side

Receiver 
side

Master 
selection

F3S-A: Safety Light Curtain
S1: Limit switch
S2: Safety Limit Switch with positive

opening mechanism (D4D or D4B)
S3: Reset switch 

(momentary operation switch)
S4: External diagnosis switch 

(for Safety Light Curtain)
KM1 and KM2: Magnetic Contactor
M: 3-phase motor

Feedback loop

Sync
line
2+

Sync
line
2–

Sync
line
2+

Sync
line
2–

Control 
output 1

Control 
output 2

Normal operation is performed when the switch S4 is
short-circuited and external diagnosis is performed when
it is released.

1.2.1.3 G9SA-300-SC and F3S-A

Wiring diagram with F3S-A light curtain and door monitoring

  Guide to safety applications         OMRON         Guide to safety applications
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1.2.2 G9SA and F3S-A
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KM1 KM2

S1

KM1

KM2

2

KM1

KM2

M

K1

K2

K1

K1

K2
K2 K1

a

a

+ -

K2

TH

SA

A1 A2 T11 T12 T31 T32 13 4133

14 24 34 42

T21 T22 23

Emitter Receiver

F3S-A

Shield
Red

Red/black

Shield
Feedback loop
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k

G
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y

B
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w
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G
ra
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W
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B
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G
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B
lu

e
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ro
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Control 
circuit

Timing Chart

F3S-A: Safety Area Sensor

S1: Reset switch

KM1 and KM2: Magnetic Contactor (LC1D)

M: 3-phase motor

E1 and E2: 24-VDC power supply (S82K)

Note Output turns ON with the rising edge of re-
set switch S1, but will not operate if there
is a short breakdown in S1.

Note: 1. Connect E1 to
model other
than the F3S-A.

2. Only the G9SB-
301-D model
has terminals
33-34 and 41-
42.

O
pe

n

O
pe

n

O
pe

n

O
pe

n

F3S-A: Incident
Interrupted

K1 and K2 (NC)

K1 and K2 (NO)

KM1 and KM2 (NC)

KM1 and KM2 (NO)

Reset switch S1

1.2.3 G9SB200 / 301 -D and F3S-A

  Guide to safety applications         OMRON         Guide to safety applications
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1.1.7 F3SN-A and F3SP-U2P-TGR, Muting application

 

1.2.4  F3S-A and F3SP-U2P-TGR

Wiring diagram with 2 F3-SA.

page -16-



F3S-A: Safety area sensor
S1: Reset switch
S2: Test input switch
KM1 and KM2: Magnetic Contactor
KM3: G3J Solid-state Contactor (G3J)
M: 3-phase motor
E1, E2: 24-VDC Power Supply (S82K)

Note: 1. This circuit achieves
EN954-1 Safety Category 4.

2. Connect E1 to model F3S-A
only.

Emitter Receiver

F3S-A
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k
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Red/black
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PLC
output

PLC
input

Indicator

Indicator
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ui
t

O
ut

pu
t U
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C
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U
 U

ni
t

PLC output

O
pe

n

O
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n

S2

1.2.5  F3S-A and CQM1-SF200 or CS1W-SF200

wirring diagram with manual reset 
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1.2.6 G9S and F3S-A
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2.1.1 G9SA and F3SB



2.1.2  F3S-B and G9SB-200-D or G9SB-301-D

  Guide to safety applications         OMRON         Guide to safety applications
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2.1.3 F3S-B and F3SP-U2P-TGR

Wiring diagram with 2 F3S-B.

Note

For use with 1 F3S-B safety light curtain connect terminal 29 to 31 and 32 .
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F3S-B: Safety area sensor
S1: Reset switch
S2: Test input switch
KM1 and KM2: Magnetic Contactor
KM3: G3J Solid-state Contactor (G3J)
M: 3-phase motor
E1, E2: 24-VDC Power Supply (S82K)

Note: 1. This circuit achieves
EN954-1 Safety Category 2.

2. Connect E1 to model F3S-B
only.

Emitter Receiver

F3S-B
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e

B
ro

w
n

RS-485 (A) (Gray)

RS-485 (B) (Pink)
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W
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PLC
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PLC
input

Indicator

Indicator
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PLC output
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Load

S2

2.1.4  F3S-B and CQM1-SF200 or CS1W-SF200

Wiring diagram with manual reset
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E1, E2: Power Supply 24 V/DC (S82K)
S1: Restart Switch
S2: Switch to start the external test
S3: Switch to release the restart interlock
G9S-301: Safety Relay Unit
KM1/KM2: Relays to switch the dangerous mo-

vement on a machine
KM3: Solid-state contactor
K4: Relay indicates unstable situation
km1/km2: Auxiliary relay contact for control

RS485(A)(Grey 5)

RS485(B)  (Pink 6)
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ReceiverEmitter

Stand alone

if not connected:
interlock restart is
activated

used in case of
EXTERNAL Testinput

optional function:
activation via diagbox

K4
S2

E1

KM2KM1

+
E2

S1

3-phase 4-wire model
230/400 V max.

S3

2.1.5 G9S and F3S-B
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chaltungsbeispiel mit 4 Einstrahl-Sicherheitslichtschranken E3FS

++ - -

GND

N.C.

MUTING
SENSOR

MUTING
SENSOR

REST

LAMP
MUTING

+24 Vdc GND

TEST MUTING
LAMP
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Brown
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Brown
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Pink/Black

Blue

E3FS(2)

Emitter(2)

E3FS(3)
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E3FS(4)

Emitter(4)

Receiver(1)

Receiver(2)
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Receiver(4)
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Pink/White

Black
Brown

Blue
Pink/White

Black
Brown

Blue
Pink/White

Black
Brown

Blue
Pink/White

Black
Brown

TX1 TX2 TX3 TX4

TX1/TX2 TEST TEST TEST PNP PNP

OUT RX3 OUT RX4

TX3/TX4 RX1/RX2TEST

OUT RX1 OUT RX2

PNP RX3/RX4 PNP

RESET  TEST

Wiring diagram with 4 single beam photoelectric switches

2.2.1 E3FS and F3SP-U1P-TGR  type 2 muting application

1 19 and 27

2 20 and 28

3 23 and 31

4 24 and 32

Terminals
Connection

E3FS
No. of unused 

Note:

If less than 4 PES should be used
these Terminals have to be bridged
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