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SERIES ADVANTAGE AND APPLICATION

PHOTOELECTRIC

P H O T O E L E C T R I C S E N S O R S

Unaffected by target color Unaffected by background objects

Unaffected by dust

Even with a change in target color,

the distance remains the same.

Sensing area is strictly limited,

eliminating worry about influence

of background objects.

Strong light beam intensity

eliminates trouble from fine dusts.
Achieves IP 67. The sensor can be put on machinery washed
with water. The mounting bracket (option) is not corrosive as
it is made of stainless steel material.

Note: However, a water drop on the sensing face
may cause the sensor generate the output.

Waterproof

Dust

Detecting person
entering stacker
crane path

Sensing transparent
sheet

Detecting car entering
dangerous place

Sensing of thin-baked
rice crackers

Counting cansDetection of
specular goods

CP31

Reflective
background
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PHOTOELECTRIC

Appearance Supply voltage Part NumberOUTPUT MODESensing mode

Order guide

Order guide

Red LED with
Polarizing filters

1
0
0
0
0
m

m

Retro-reflective
mode

3
0
0
0
m

m

Sensing distance
3000 mm

Red LED

Through-beam
mode

Sensing distance
10000mm

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

CP31-T10000N-LX6C3U2

CP31-L3000N-LX6C3U2-PF

CP31-T10000N-LX6P4UE

CP31-L3000N-LX6P4UE-PF

CP31-T10000N-LX6P4UP

CP31-L3000N-LX6P4UP-PF

CP31-T10000N-LX6Q4UE

CP31-L3000N-LX6Q4UE-PF

CP31-T10000N-LX6Q4UP

CP31-L3000N-LX6Q4UP-PF

CP31-T10000N-EX6C3U2

CP31-T10000N-EX6P4UE

CP31-T10000N-EX6P4UP

CP31-T10000N-EX6Q4UP

CP31-T10000N-EX6Q4UE

CP31-T10000N-DX6C3U2

CP31-L3000N-DX6C3U2-PF

CP31-T10000N-DX6P4UP

CP31-L3000N-DX6P4UP-PF

CP31-T10000N-DX6P4UE

CP31-L3000N-DX6P4UE-PF

CP31-T10000N-DX6Q4UP

CP31-L3000N-DX6Q4UP-PF

CP31-T10000N-DX6Q4UE

CP31-L3000N-DX6Q4UE-PF

CP31-T10000P-LX6C3U2

CP31-L3000P-LX6C3U2-PF

CP31-T10000P-LX6P4UP

CP31-L3000P-LX6P4UP-PF

CP31-T10000P-LX6P4UE

CP31-L3000P-LX6P4UE-PF

CP31-T10000P-LX6Q4UE

CP31-L3000P-LX6Q4UE-PF

CP31-T10000P-LX6Q4UP

CP31-L3000P-LX6Q4UP-PF

CP31-T10000P-DX6C3U2

CP31-L3000P-DX6C3U2-PF

CP31-T10000P-DX6P4UE

CP31-L3000P-DX6P4UE-PF

CP31-T10000P-DX6P4UP

CP31-L3000P-DX6P4UP-PF

CP31-T10000P-DX6Q4UE

CP31-L3000P-DX6Q4UE-PF

CP31-T10000P-DX6Q4UP

CP31-L3000P-DX6Q4UP-PF

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

Emitter

Emitter

Emitter

Emitter

Emitter

SERIESCP31

M8

M8

M8

M8

M8

M12

M12

M12

M12

M12
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PHOTOELECTRIC

Appearance Supply voltage Part NumberOUTPUT MODESensing mode

Order guide

Order guide

3
0
0
m

m
8
0
0
m

m

Infrared red LED

Infrared red LED

Diffuse mode

Diffuse mode

Short sensing
distance 300mm

Long sensing
distance 800mm

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

CP31-D0300N-LX9C3U2

CP31-D0800N-LX9C3U2

CP31-D0300N-LX9P4UE

CP31-D0800N-LX9P4UE

CP31-D0300N-LX9P4UP

CP31-D0800N-LX9P4UP

CP31-D0300N-LX9Q4UE

CP31-D0800N-LX9Q4UE

CP31-D0300N-LX9Q4UP

CP31-D0800N-LX9Q4UP

CP31-D0300N-DX9C3U2

CP31-D0800N-DX9C3U2

CP31-D0300N-DX9P4UP

CP31-D0800N-DX9P4UP

CP31-D0300N-DX9P4UE

CP31-D0800N-DX9P4UE

CP31-D0300N-DX9Q4UP

CP31-D0800N-DX9Q4UP

CP31-D0300N-DX9Q4UE

CP31-D0800N-DX9Q4UE

CP31-D0300P-LX9C3U2

CP31-D0800P-LX9C3U2

CP31-D0300P-LX9P4UP

CP31-D0800P-LX9P4UP

CP31-D0300P-LX9P4UE

CP31-D0800P-LX9P4UE

CP31-D0300P-LX9Q4UE

CP31-D0800P-LX9Q4UE

CP31-D0300P-LX9Q4UP

CP31-D0800P-LX9Q4UP

CP31-D0300P-DX9C3U2

CP31-D0800P-DX9C3U2

CP31-D0300P-DX9P4UE

CP31-D0800P-DX9P4UE

CP31-D0300P-DX9P4UP

CP31-D0800P-DX9P4UP

CP31-D0300P-DX9Q4UE

CP31-D0800P-DX9Q4UE

CP31-D0300P-DX9Q4UP

CP31-D0800P-DX9Q4UP

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

SERIESCP31

M8

M12

M12

M8

M12

M12

M8

M8
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Appearance Supply voltage Part NumberOUTPUT MODESensing mode

Order guide

Order guide

7
0

to
2
0
0
m

m

Red LED

Diffuse mode

sensing distance
70 to 200mm

Narrow-view

CP31-D0200N-LX6C3U2-N

CP31-D0200P-LX6C3U2-N

CP31-D0200N-DX6C3U2-N

CP31-D0200P-DX6C3U2-N

CP31-D0200N-LX6P4UP-N

CP31-D0200P-LX6P4UP-N

CP31-D0200N-DX6P4UP-N

CP31-D0200P-DX6P4UP-N

CP31-D0200N-LX6P4UE-N

CP31-D0200P-LX6P4UE-N

CP31-D0200N-DX6P4UE-N

CP31-D0200P-DX6P4UE-N

CP31-D0200N-LX6Q4UP-N

CP31-D0200P-LX6Q4UP-N

CP31-D0200P-DX6Q4UP-N

CP31-D0200N-DX6Q4UP-N

CP31-D0200N-LX6Q4UE-N

CP31-D0200P-LX6Q4UE-N

CP31-D0200P-DX6Q4UE-N

CP31-D0200N-DX6Q4UE-N

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN light-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

NPN dark-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP light-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

PNP dark-ON

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

10 to 30V DC

SERIESCP31

M8

M12

M8

M12
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P H O T O E L E C T R I C S E N S O R S
O-05

OPTIONS

Designation

Designation

Model No.

Model No.

Slit size

Sensing range Min. sensing object

Sensing range

Slit on one side Slit on one side Slit on both sidesSlit on both sides

Min.sensing object

Round slit
mask (For
thru-beam
type sensor
only)

Rectangular
slit mask (For
thru-beam
type sensor
only)

OS-05

PF-V
(Vertical)

OS-1

PF-H
(Horizonal)

OS-2

RE-1333

RS-05x6

RE-4235

RS-1x6

RS-2x6

0.5mm

5m
(Note 1)

12mm
(Note 1)

12mm
(Note 1)

30mm

35mm

0.5x6mm

1.5m
(Note 2)

1mm

5m
(Note 1)

1x6mm

2mm

1m
(Note 2)

2x6mm

0.5mm

0.5x6mm

1mm

1x6mm

2mm

2x6mm

12mm

12mm

12mm

12mm

12mm

12mm

400 mm

2 m

900 mm

3 m

2m

5m

20 mm

400 mm

100 mm

1m

400 mm

2m

Interference
prevention filter
(for thru-beam
type sensor
only)

Reflector
(for retro-
reflector type
sensor only)

Notes: 1) Value when attached to both sides.
2) Set the distance between the sensor and the reflector to 0.1m or more.

Round slit mask

Rectangular slit mask

Fitted on the front face of the
sensor with one-touch

Fitted on the front face of the
sensor with one-touch

OS-x

RS-xx6

Round slit mask
(Stainless steel)

Rectangular slit mask
(Stainless steel)

Interference
prevention filter

Interference prevention filter

Two sets of thru-beam type sensors
can be mounted close together.

PF-V

PF-H

SERIESCP31
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P H O T O E L E C T R I C S E N S O R S
O-06

OPTIONS

Designation Model No. Description

Reflector
mounting
bracket

MB-RE-1333

MB-RE-4235

MB-RE-5950

Protective mounting bracket for RE-1333
It protects the reflector from damage and maintains alignment.

For RE-4235

For RE-5950

Reflective
tape

RT-0830

RT-2530

Sensing range:
0.5m (Note 2)

Sensing range:
0.7m (Note 2)

Ambient temperature:
-25 to +50

Ambient humidity:
35 to 85% RH

Notes: 1) Keep the tape free from stress.
If it is pressed too much, its
capability may deteriorate.

2) Do not cut the tape. It will
deteriorate the sensing performance.

Sensor
mounting
bracket
(Note1)

SMB-4322

SMB-5522

SMB-4629

SMB-4537

SMB-3530

Foot angled mounting bracket
It can also be used for mounting RE-1333.

Foot biangled mounting bracket
It can also be used for mounting RE-1333.

Protective mounting bracket

Back biangled mounting bracket

Back angled mounting bracket

The thru-beam type sensor
needs two brackets.

Notes: 1) The plug-in connector type sensor does not allow use of same sensor mounting brackets because of the
protrusion of the connector.

2) Set the distance between the sensor and the reflective tape to 0.1m or more.

SERIESCP31
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Type Thru-beam
Retroreflective Diffuse reflective

Short sensing range Long sensing range Narrow-view reflectiveWith polarizing filters

M
od
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o.

Item

Sensing range

P H O T O E L E C T R I C S E N S O R S

Hysteresis

Supply voltage

Current consumption

Sensing output

Utilization category

Output operation

Short-circuit protection

Response time

Operation indicator

Stability indicator

Sensitivity adjuster

Automatic interference
prevention function

Pollution degree

Protection

Ambient humidity

Ambient illuminance

Viotage with standability

Ambient temperature

EMC

Insulation resistance

Vibration resistance

Shock resistance

Emitting element

Material

Cable

Cable extension

Weight

Accessories

Sensing object

SPECIFICATIONS

Power indicator

Pigtail type

Connection type

IEC 60947-5-2, Parts 7.2.6.1.2.3 or RFI>3V/m(in 30-1000MHZ), EFT>1KV, ESD>4KV(contact)

20M ,or more, with 250V DC megger between all supply terminals connected together and enclosurre

IEC 60947-5-2, Part 7.4.2 or 10-55HZ, 1.0mm amplitude In X, Y and Z directions for 30 min

IEC 60947-5-2, Part 7.4.1 or 30g,11ms in X,Y and Z directions for six times each

O-07

PHOTOELECTRIC

NPN output type.

PNP output type.

Repeatability( Perpend-
icular to sensing axis)

10m 3m 300mm(Note 2) 800mm(Note 2) 70 to 200mm( Note 2)

12mm or more
opaque object (Note 3)

50mm or more
opaque, translucent or
specular object

Opaque, translucent or transparent object

Opaque, translucent
or transparent object
(Min. Sensing object

0.5mm copper wire)

15% or less of operation distance

0.5mm or less 1mm or less 0.5mm or less

10 to 30V DC 10% Ripple P-P 10% or less

Emitter: 20mA or less
Receiver:20mA or less 20mA or less 25mA or less 20mA or less

<NPN output type>
NPN open-collector transistor

Maximum sink current: 100mA
Applied voltage: 30V DC or less( between output and 0V)
Residual voltage: 1V or less ( at 100mA sink current)

0.4V or less( at 16mA sink current)

<PNP output type>
PNP open-collector transistor

Maximum sink current: 100mA
Applied voltage: 30V DC or less( between output and +V)
Residual voltage: 1V or less ( at 100mA source current)

0.4V or less( at 16mA source current)

DC-12 or DC-13

Switchable either Light-ON or Dark-ON

Incorporated

1 ms or less

Orange LED (lights up when the output is ON) (incorporated on the receiver for thru-beam type)

Green LED( lights up under stable light received condition or stable dark condition) (incorporated on the receiver for thru-beam type)

Green LED

Continuously variable adjuster (incorporated on the receiver for thru-beam type)

Two units of sensors can be mounted
close together with interference
prevention filters.(Sensing range: 5m)

Incorporated (Two units of sensors can be mounted close together.)

3 (Industrial environment)

IP 67 (IEC)

-25 to +55 (No dew condensation or icing allowed), storage: -30 to +70

35 to 85 % RH, storage:35 to 85% RH

Sunlight: 10000 x at the light receiving face, Incandescent light: 3000 x at the light-receiving face.

1000 V AC for one min. Between all supply terminals connected together and enclosure.

Red LED (modulated) Red LED (modulated)Infrared LED (modulated)

Enclosure: PBT (polybutylene terephthalate), lens: acrylic, front cover: acrylic

0.2mm 3-core (thru-beam type emitter: 2-core) cabtyre cable, 2m long
2

Extension up to total 100m is possible with 0.3mm , or more, cable (thru-beam type: both emitter and receiver)
2

M8 pico 4pin+6 cable; M12 Euro 4pin+6 cable.

M8 pico 4pin; M12 Euro 4pin.

50g approx. (Emitter or thru-beam type: 45g approx.)

Notes: 1) The sensing range and the sensing object of the retroreflective type sensor are specified for the RE-5950 reflector.
In addition, set the distance between the sensor and the reflector to 0.1m or more.

2)The sensing range of the diffuse reflective type sensor and narrow-view reflective type sensor are specified for white
non-glossy paper(200x200 mm) as the object.

3)If slit masks (optional ) are fitted, an fitted, an object of 0.5mm (using round slit mask) can be detected.

CP31-T10000N-xX6xxUx CP31-D0300N-xX9xxUx CP31-D0800N-xX9xxUx CP31-D0200N-xX6xxUx-N

CP31-T10000P-xX6xxUx CP31-D0300P-xX9xxUx CP31-D0800P-xX9xxUx CP31-D0200P-xX6xxUx-N

CP31-L3000N-xX6xxUx-PF

CP31-L3000P-xX6xxUx-PF

RE-5950(Reflector):1 pc.

SERIESCP31
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I/O Circuit and wiring diagrams

O-08

PHOTOELECTRIC

NPN output type

PNP output type

(Not connected)2

(Not connected)2

(+V) 1

(+V) 1

3(0V)

3(0V)

4 (Output)

4 (Output)

M8 connector type

M8 connector type

M12 connector type

M12 connector type

10-30V DC
10%

S
e
n

s
o

r
c
ir

c
u

it

ZD
Tr

D

Color code/Connector pin No.

Load

(Brown/1)+V

(Blue/3)0V

(Black/4)
output( Note)

I/O circuit diagram

I/O circuit diagram

Not
connected

Not
connected

0 V

0 V

+ V

+ V

2

2

1

1

3

3

4

4

+-
100 mA max.

Internal circuit Users circuit

Note: The emitter of the thru-beam type sensor
does not incorporate the output.

Note: The emitter of the thru-beam type sensor
does not incorporate the output.

Symbols...D :Reverse supply polarity protection diode
Z : Surge absorption zener diode

Tr: NPN output transistor.
D

Symbols...D :Reverse supply polarity protection diode
Z : Surge absorption zener diode

Tr: PNP output transistor.
D

Output
(note)

Output
(note)

10-30V DC
10%

10-30V DC
10%

+

+

-

-

Load

Load

Note: The emitter of the thru-beam type sensor does not incorporate
the black wire.

Note: The emitter of the thru-beam type sensor does not incorporate
the black wire.

Note: The emitter of the thru-beam type sensor does not incorporate
the output.

Note: The emitter of the thru-beam type sensor does not incorporate
the output.

Brown

Brown

Color code

Color code

Black(Note)

Black(Note)

Blue

Blue
10-30V DC

10%

S
e
n

s
o

r
c
ir

c
u

it

ZD

Tr

D

Color code/Connector pin No.

Load

(Brown/1)+V

(Blue/3)0V

(Black/4)
output( Note)

+-

Internal circuit Users circuit

100 mA max.

SERIESCP31



SENSING FIELDS (TYPICAL)

PHOTOELECTRIC

Thru-beam type CP31-T10000N-xX6xxUx CP31-T10000P-xX6xxUx

Retroreflective type CP31-L3000N-xX6xxUx-PF CP31-L3000P-xX6xxUx-PF

Emitter

Receiver

L

400 200 0 200 400

0

5

10

S
e
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g
d
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ta

n
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e

L
(m

)

Operating point (mm)

CenterLeft Right

L

Receiver

Emitter

40 20 0 20 40

0

5

10

S
e

tt
in

g
d

is
ta

n
c
e

L
(m

)

Operating point ( )
0

CenterLeft Right

Emitter

Receiver

L

S
e
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d
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n
c
e

L
(m

)

Operating point (mm)

CenterLeft Right

Slit on
one side

Slit on
both sides

20 10 0 10 20
0

200

400

Emitter

Receiver

L

S
e

tt
in

g
d
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ta

n
c
e

L
(m

)

Operating point (mm)

CenterLeft Right

Slit on
one side

Slit on
both sides

40 20 0 20 40
0

400

800

Emitter

Receiver

L

S
e

tt
in

g
d
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ta

n
c
e

L
(m

)

Operating point (mm)

CenterLeft Right

Slit on
one side

Slit on
both sides

100 50 0
0

50 100

1

2

S
e

tt
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g
d

is
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e

L
(m

)

Emitter Emitter

Receiver Receiver

L
L

Operating point (mm)

Center(Down)Left Right(Up)

Slit on one
side vertical
direction

Slit on one
side horizontal
direction

Slit on
both sides
vertical
direction

Slit on
both sides
Horizontal
direction

Horizontal
direction

Vertical
direction

100 50 0 50 100
0

1

2

Operating point ( )
0

CenterLeft Right

S
e

tt
in

g
d

is
ta

n
c
e

L
(m

)

LL

Reflector Reflector

SensorSensor

Sensor
angular
deviation

Sensor
angular
deviation

Reflector
angular
deviation

Reflector
angular
deviation

40 20 0 20 40
0

1

2

3

4

Operating point (mm)

CenterLeft Right

S
e

tt
in

g
d

is
ta

n
c
e

L
(m

)

L

Sensor

Reflector

200 100 0 100 200
0

1

2

3

4

P H O T O E L E C T R I C S E N S O R S O-09

Parallel deviation

Parallel deviation

Angular deviation

Angular deviation

Parallel deviation with round
slit masks ( 0.5mm)

Parallel deviation with rectangular
slit masks (0.5x6 mm)

Parallel deviation with round
slit masks ( 1mm)

S
e

tt
in

g
d

is
ta

n
c
e

L
(m

)

EmitterEmitter

ReceiverReceiver

L

Operating point (mm)

Center(Down)Left Right(Up)

Horizontal
direction

Vertical
direction

Slit on both
sides vertical
direction

Slit on one
side vertical
direction

Slit on one
side horizontal
direction

Slit on both sides
horizontal
direction

200 100 0 100 200
0

1

2

3

4

L

Parallel deviation with rectangular
slit masks (1x6 mm)

S
e

tt
in

g
d
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ta

n
c
e

L
(m

)

Emitter Emitter

Receiver Receiver

L
L

Operating point (mm)

Center(Down)Left Right(Up)

Horizontal
direction

Vertical
directionSlit on both

sides vertical
direction

Slit on one
side vertical
direction

Slit on one
side horizontal
direction

Slit on both sides
horizontal
direction

200 100 0 100 200
0

2

4

6

8

Parallel deviation with rectangular
slit masks (2x6 mm)

Parallel deviation with round
slit masks ( 2mm)

SERIESCP31
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