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Selection Guide

Photoelectric sensor
 Ordering information

※  This information is intended for product management of through-beam type models. It is not required when ordering a model.
※This ordering information is only for reference. For ordering a specific model, check the ordering information of the model.
※There is no micro photo sensor(BS5 Series) and liquid level sensor(BL Series) in this ordering information.

Number Sensing distance

BEN 10 M T F R P

Item

Sensing distance

Sensing distance unit

Sensing type

Power supply

Control output

Emitter/Receiver

Reflective/Narrow beam type

Timer

Connection type

NPN/PNP P PNP open collector output
No mark NPN open collector output
No mark Cable type
C Connector type
T Built-in Timer
No mark Standard type
No mark Reflective type(Diffuse type)
N Narrow beam type(BR, BRP Series only)
1 Emitter
2 Receiver
R Contact output(Relay)
T Solid-state output(Transistor)
D DC power
F Power supply built-in
S Adjuster included(BUP Series only)
D Diffuse reflective type
M Retroreflective type(Standard type)
P Retroreflective type(Built-in polarizing filter)
T Through-beam type
Number Sensing distance(BUP Series only)

BX

Photoelectic sensor Series

BEN
BA
BPS
BM/BMS
BR/BRP
BUP
BY/BYS
BYD

※1: ‘S’ represents lateral sensing type.
        ‘P’ represents plastic case type.

※1
※1
※1
※1
※1

M Sensing distance unit: m
No mark Sensing distance unit: mm

Item

Sensing distance

Sensing distance unit

Sensing type

Power supply

Control output

Operation mode

Emitter/Receiver

Connection type

NPN/PNP

BJN 50 N PD T

Number Sensing distance

D DC power
T Solid-state output(Transistor)

P PNP open collector output
No mark NPN open collector output
No mark Cable type
C Connector type
1 Emitter
2 Receiver
L Light ON
D Dark ON
No mark Mode switching

D Diffuse reflective type
P Retroreflective type(Built-in polarizing filter)
T Through-beam type
N Narrow beam reflective type
B BGS reflective type
M Sensing distance unit: m
No mark Sensing distance unit: mm

BJ Small long sensing distance photoelectric sensor
BJN Micro-spot photoelectric sensor
BJG Transparent sensing photoelectric sensor
BTF Ultra-thin photoelectric sensor

BRE Cylindrical long sensing distance 
photoelectric sensor 
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Selection Guide

Ultra-slim and amplifier built-in type [BTF Series]

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

● Through-beam
 Connections

※1: Load connection for NPN output                ※2: Load connection for PNP output

● Diffuse reflective/BGS reflective

<Sensing target>

(brown)+V

(black)Output

(blue)0V

12-24VDC
+
-

Load

Load

1

2

1

2
12-24VDC +

-

(brown)+V

(black)
Output

(blue)0V

<Sensing target>

(brown)+V

(blue)0V

<Emitter> <Receiver>

Load

Load

 Specifications
NPN open collector output BTF1M-TDTL BTF1M-TDTD BTF30-DDTL BTF30-DDTD BTF15-BDTL BTF15-BDTD 
PNP open collector output BTF1M-TDTL-P BTF1M-TDTD-P BTF30-DDTL-P BTF30-DDTD-P BTF15-BDTL-P BTF15-BDTD-P 

Appearances

Sensing type Through-beam Diffuse reflective BGS reflective

Sensing distance 1m 5 to 30mm
(Non-glossy white paper 50×50mm)

1 to 15mm
(Non-glossy white paper 50×50mm)

Sensing target Opaque materials of max. ø2mm Opaque materials, Translucent materials

Min.sensing target Opaque materials of ø2mm ø0.2mm
(Sensing distance 10mm)

ø0.2mm non-illuminated objects
(Sensing distance 10mm)

Hysteresis - Max. 20% at rated sensing distance Max. 5% at rated sensing distance
Reflectivity characteristics
(black/white error) - - Max. 15% of maximum

sensing distance
Response time Max. 1ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 20mA(This is for each emitter and receiver of through-beam type)
Light source Red LED(650nm)
Operation mode Light ON Dark ON Light ON Dark ON Light ON Dark ON 

Control output NPN or PNP open collector output
  Load voltage: Max. 26.4VDC    Load current: Max. 50mA    Residual voltage - NPN:Max. 1V, PNP:Max. 2V

Protection circuit Reverse polarity protection, output short-circuit protection
Indicator Operation indicator: Red, Stability indicator: Green
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width:1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1 minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s2(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 10,000㏓ Incandescent lamp: Max. 3,000㏓(receiver illumination)
Ambient temperature -25 to 55℃, storage: -40 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP67(IEC standards)
Material Case: PBT, Sensing part: PMMA

Cable ø2.5mm, 3-wire, Length: 2m (Emitter of through-beam type: ø2.5mm, 2-wire, Length: 2m)
(AWG28, Core diameter: 0.08mm, Number of cores: 19, Insulator out diameter: ø0.9mm)

Accessory Fixing bracket(SUS304), Bolt(SWCH10A)
Approval
Unit weight Approx. 40g Approx. 25g

M
od

el

Through-beam type
Diffuse reflective /
BGS reflective type
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 Dimensions

● Diffuse reflective/BGS reflective

● Through-beam
(unit: mm)

Opticla axis
of emitter

Optical axis
of receiver

OPR: Operation indicator
(red)

STB: Stability indicator
(green)

15.5

9

1.
2

8.
6 19 18

8
13 4.6 10.3

3.2

6.83.7

2.
4

8 16
4

Cable ø2.5, 2m

8.
6

44

2-M3

Optical axis of receiver

Opticla axis of emitter

OPR: Operation indicator
(red)

STB: Stability indicator
(green)

8

4.6 10.3

6.8

2-M3

3.7

3.2

4

2.
4

16

Cable ø2.5, 2m

24 23

7.
9

4
4.

8

8
13

15.5

9

1.
2

Reflector
Retroreflective photo sensor is sold with a basic reflector. You can select other reflectors for the proper install environment.
- Select proper reflector size for the install space.     - Basically the bigger reflector size has the longer sensing distance.
- High reflectivity reflectors (MS-2S, MS-3S) tend to have longer sensing distance then a basic reflector’s sensing distance.
● MS-2, MS-2S                                 ● MS-3, MS-3S(High reflectivity reflectors)          ● MS-4                                ● MS-5
   (High reflectivity reflectors)

(unit: mm)

34 2-ø3.8

52 60
.5

8.5
2.5 34 40.8 3.4

52 60
.5

2.5
8.581.540.5

2-ø3.8

2-ø3.2

2-ø2.2

20
29.3

2.
8

38

24
1.

8

7

15.4 7.5
21.8

2

40.83.4
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Selection Guide

Compact and Long sensing distance [BJ Series] 

※The model name with ‘-C’ is connector type. Specifications

※1: The sensing distance is extended to 0.1 to 4m or 0.1 to 5m when using optional reflector MS-2S or MS-3S. 
※2: M8 connector cable is sold separately. (Cable - AWG22, Core diameter: 0.08mm, Number of cores: 60, Insulator out diameter: ø1.25)
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

Type Long distance sensing type
NPN open
collector output

BJ15M-TDT
BJ15M-TDT-C 

BJ10M-TDT
BJ10M-TDT-C BJ7M-TDT BJ3M-PDT

BJ3M-PDT-C 
BJ1M-DDT
BJ1M-DDT-C 

BJ300-DDT
BJ300-DDT-C 

BJ100-DDT
BJ100-DDT-C 

PNP open
collector output

BJ15M-TDT-P
BJ15M-TDT-C-P 

BJ10M-TDT-P
BJ10M-TDT-C-P BJ7M-TDT-P BJ3M-PDT-P

BJ3M-PDT-C-P 
BJ1M-DDT-P
BJ1M-DDT-C-P 

BJ300-DDT-P
BJ300-DDT-C-P 

BJ100-DDT-P
BJ100-DDT-C-P 

Appearances

Sensing type Through-beam Polarized
retroreflective Diffuse reflective

Sensing distance 15m 10m 7m 0.1 to 3m※1

(MS-2A)
1m
(Non-glossy white 
paper 300×300mm)

300mm
(Non-glossy white 
paper 100×100mm)

100mm
(Non-glossy white 
paper 100×100mm)

Sensing target Opaque material over ø12mm Opaque material 
over ø8mm

Opaque material 
over ø75mm Translucent, opaque materials

Hysteresis - Max. 20% at sensing distance
Response time Max. 1ms
Power supply 12-24VDC±10%(ripple P-P: Max.10%) 
Current consumption Emitter/Receiver: Max. 20mA Max. 30mA

Light source Infrared LED
(850nm)

Red LED
(660nm)

Red LED
(650nm)

Red LED
(660nm)

Infrared LED
(850nm) 

Red LED
(660nm) 

Infrared LED
(850nm) 

Sensitivity adjustment Built-in the adjustment VR
Operation mode Light on/Dark on selectable by VR

Control output NPN or PNP open collector output
  Load voltage: Max. 26.4VDC   Load current: Max. 100mA    Residual voltage - NPN: Max. 1V, PNP: Max. 2.5V 

Protection circuit Reverse polarity protection, output short-circuit protection, interference prevention function(Except through-beam type)
Indicator Operation: Red, Stable: Green(Emitter’s power indicator: Green)
Insulation resistance Max.20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width:1㎲) by the noise simulator
Dielectric strength 1000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s2(approx. 50G) in each of X, Y, Z directions for 3 times

Ambient illumination Sunlight: Max. 11,000lx, Incandescent lamp: Max. 3,000lx(receiver illumination) 
Ambient temperature -25 to 55℃, storage: -40 to 70℃ 
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection BJ - IP65(IEC standard), BJ-C - IP67(at non-dew status)
Material Case: PC+ABS, LED Cap: PC, Sensing part: PMMA

Cable※2 BJ: ø3.5mm, 3-wire, Length: 2m(Emitter of through-beam type: ø3.5mm, 2-wire, Length: 2m)
(AWG24, Core diameter: 0.08mm, Number of cores: 40, Insulator out diameter: ø1mm)

Accessory
Common Mounting bracket, Bolt, Nut, VR adjustment driver
Individual - Reflector(MS-2A) -

Approval

Unit weight BJ: Approx. 90g, BJ-C: Approx. 20g BJ: Approx 60g
BJ-C: Approx 30g BJ: Approx. 45g, BJ-C: Approx. 10g

M
od

el
En

vir
on

-
m

en
t

Connector type(MS-2A)
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Transparent glass sensing/BGS reflective/Micro spot type [BJ Series]

 Specifications

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.                                                                     

Type Transparent glass sensing type BGS reflective type Micro spot type
NPN open collector output BJG30-DDT BJ30-BDT BJ50-BDT BJ100-BDT BJN50-NDT BJN100-NDT 
PNP open collector output - BJ30-BDT-P BJ50-BDT-P BJ100-BDT-P BJN50-NDT-P BJN100-NDT-P 

Appearances

Sensing type Diffuse reflective BGS reflective Narrow beam reflective

Sensing distance
30mm
(Non-glossy
white paper
100×100mm)

15mm
(Transparent
 glass 50×50mm, 
 t=3.0mm)

10 to 30mm
(Non-glossy
white paper
50×50mm)

10 to 50mm
(Non-glossy
white paper
50×50mm)

10 to 100mm
(Non-glossy
white paper
100×100mm)

30 to 70mm 70 to 130mm

Sensing target Transparent glass, 
opaque materials, translucent Translucent, opaque materials Translucent, opaque materials

Min.diameter of 
transmitting SPOT - Approx.

ø5.0mm
Approx.
ø4.5mm

Approx.
ø6.5mm

Approx.
ø2.0mm

Approx.
ø2.5mm

Min.sensing target - Approx. min. ø0.2mm(Copper wire)

Hysteresis Max. 20% at sensing distance Max. 10% at sensing distance                                              Max. 25% at
sensing distance

Max. 20% at
sensing distance

Response time Max. 1ms  Max. 1.5ms Max. 1ms         
Power supply 12-24VDC ±10%(ripple P-P: Max.10%)
Current consumption Max. 30mA
Light source/Wavelength Infrared LED(850nm) Red LED(660nm) Red LED(650nm)
Sensitivity adjustment - Built-in the adjustment VR
Operation mode Light ON fixed Light ON / Dark ON selectable by VR

Control output
NPN open collector output 
  Load voltage: Max. 26.4VDC
  Load current: Max.100mA
  Residual voltage: Max. 1V

NPN or PNP open collector output
  Load voltage: Max. 26.4VDC      Load current: Max. 100mA
  Residual voltage - NPN: Max. 1V, PNP: Min. 2.5V

Protection circuit Reverse polarity protection, output short-circuit protection, interference prevention function(Exept BGS reflective type)
Indicator Operation indicator: red, Stability indicator: green
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width:1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s2(approx. 50G) in each of X, Y, Z directions for 3 times

En
vir

on
-

m
en

t

Ambient illumination Sunlight: Max. 11,000lx, Incandescent lamp: Max. 3,000lx(receiver illumination)
Ambient temperature -25 to 55℃, storage:-40 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP65(IEC standard)
Material Case: PC+ABS, LED Cap: PC, Sensing part: PMMA
Cable ø3.5mm, 3-wire, Length: 2m(AWG24, Core diameter: 0.08mm, Number of cores: 40, Insulator out diameter: ø1mm)
Accessory Mounting bracket, Bolt Mounting bracket, Bolt, Adjustment driver
Approval
Unit weight Approx. 45g Approx. 50g Approx. 45g

M
od

el

BGS reflective typeTransparent glass 
sensing type

Micro spot type
※�Spot is visible with bare eyes 

while beam(line) is not.
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 Connections
● Through-beam type			        ●� Retroreflective type

Load

Load

Reflector

Sensing 
target

Blue

Black

Brown

+
-

Load

Load
Sensing 
target Blue

Black

Brown

+

-

※1: The load connection of NPN open collector output
※2: The load connection of PNP open collector output

● �Diffuse/Narrow beam/
   BGS reflective  type

Brown

Sensing 
target

Blue Blue

Black

Brown

+
+

-
-

Load

Load

※1

※2

※1

※2

※1

※2

 Dimensions (unit: mm)

●Through-beam type

● Retroreflective type

● Diffuse/Narrow beam/BGS reflective type
   - Connect the bracket A

●Through-beam type(Connector type)

● Retroreflective type(Connector type)

● Diffuse reflective type(Connector type) 
    - Connect the bracket B

<Emitter> <Receiver> Cable: ø3.5, 2m

20

15

32 25
2.

7

2.7
10.6Power indicator

(green)

Operation
indicator

(red)

Stability
indicator
(green)

Cable: ø3.5, 2mM3 Bolt

24
.6

13
.3

25
2.

7

15

8

42
.5 32

22

20

10.5

2.7

M3 Bolt

Optical axis
of receiver
Optical axis
of emitter

Stability indicator(green)

Operation indicator(red)

2010.6

15

32 25
3

8

3

M8

Optical axis of receiver

Stability indicator(green)

Optical axis of emitter

Operation indicator
(red)

29.5

20

32 25
3

35

3
Stability indicator
(green)

M3Bolt

16
.7

8.
5

1835

24.6

M8

Optical axis 
of receiver
Optical axis 
of emitter

Operation indicator
(red)

Cable: ø3.5, 2m

8 32
2.

7
25

15

10.6 20
2.7

Stability
indicator
(green)

Operation
indicator

(red)

<Emitter> <Receiver>

15

10.6 20

32 25
3

3

M8 M8

Power indicator
(green)

Stability
indicator
(green)

Operation
indicator

(red)
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Micro photo sensor [BS5 Series]

 Specifications

5-24VDC
+

-

Control

Out

Dark ON

Light ON

Sensing line

0V

※1

※2

+VLoad

Load

 Connections

※1: The load connection of NPN open collector output
※2: The load connection of PNP open collector output
※Connect the unit using socket. If it is soldered on terminal pin directly without socket, it may cause product damage.

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

Model 
NPN open collector output BS5-K2M BS5-T2M BS5-L2M BS5-Y2M BS5-V2M 
PNP open collector output BS5-K2M-P BS5-T2M-P BS5-L2M-P BS5-Y2M-P BS5-V2M-P 

Appearances

Sensing distance 5mm fixed 
Sensing type Through-beam(Not modulated)
Sensing target ø0.8×1mm Opaque materials
Hysteresis 0.05mm
Response time Light ON: Max. 20㎲, Dark ON: Max. 100㎲
Response frequency 2kHz(refer to the measuring range of frequency response)
Power supply 5-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 30mA(at 26.4VDC )
Light source Infrared LED(950nm)
Operation mode Light ON / Dark ON selectable by control wire

Control output NPN or PNP open collector output
  Load voltage: Max. 30VDC     Load current: Max. 100mA      Residual voltage: Max. 1.2V

Protection circuit Reverse power polarity protection, Overcurrent protection
Indicator Operation Indicator: red LED
Connection Connector type
Insulation resistance Min. 20MΩ(at 250VDC megger)
Noise resistance ±240V the square wave noise(pulse width:1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock 500m/s2(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Fluorescent lamp: Max. 1000㏓ (receiver illumination) 
Ambient temperature -20 to 55℃, storage: -25 to 85℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP50(IEC standard)
Material PBT 
Approval
Unit weight Approx. 30g



9

Photo
electric 
sensor

Fiber
optic
sensor

Door/Area
sensor 

Proximity
sensor 

Pressure
sensor 

Rotary
encoder 

Connector/
Socket 

Temp.
controller

SSR/
Power
controller

Counter 

Timer 

Panel
meter 

Tacho/
Speed/ Pulse
meter 

Display
unit

Sensor
controller 

Switching
mode power
supply 

Stepper
motor&
Driver&Controller

Graphic/
Logic
panel

Field
network
device

Selection Guide

 Dimensions

● BS5-T2M / BS5-T2M-P

● BS5-Y2M / BS5-Y2M-P ● PCB mounting hole

● Socket: CT-01(sold separately)

● Socket: CT-02(sold separately)

● BS5-L2M / BS5-L2M-P

● BS5-V2M / BS5-V2M-P

※Cable: ø4, 4-wire, Length: 1m
    (AWG22, Core wire diameter: 0.08mm, 
     No. of core wire: 60, Insulator out diameter:   
     ø1.2)
※Cable length is available to option.

● BS5-K2M / BS5-K2M-P

Operation
indicator

Optical axis

2

6.
4

9

15
.49

3.
6

7.
2

13
.3

5.4

6.
6

25

13.5

5

19

6

1

19

13.5

2.54

M3 Bolt

M3 Bolt

1.
6

3.81 3.81

2.54+V

5.
3

7.
62 12

2.
64

0.5 12.6
Cable ø4, 1m

7.
5

5.2

13

7.62

2.54

4.5

5.414

Operation indicator

Optical axis

13.5

5

19

6

1

2

11
9

22
.2

6.
6

13
.8

5.5

5.4

2.54

19

25
M3 Bolt

M3 Bolt

Operation 
indicator

Optical axis

13
.5

22.2 5.4

9

13.1

2

6.3

6

2.
54

191 25

5

14
.0

5

7.
3

3.
8

6

M3 Bolt
3.2

Operation indicator

Optical axis
13.5

7

5

19
.4

5.
4

2

2.
8

5

22
.2

27
.6

2.54

6

1

6 9.
5 13

M3 Bolt

13
.2 Optical axis

7

2.54

2

2.
8

6.
4 12

.6 15
.4

25
.420

16
.5

7

6

5
13.5

1

M3 Bolt

13

5.
4

Operation
indicator
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Small, diffuse reflective type with long sensing distance [BA Series]

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

 Specifications
Model

NPN open collector BA2M-DDT BA2M-DDTD 
PNP open collector BA2M-DDT-P BA2M-DDTD-P 

Appearances

Sensing type Diffuse reflective
Sensing distance 2m(Non-glossy white paper 200×200mm)
Sensing target Translucent, opaque materials
Hysteresis Max. 20% at sensing distance
Response time Approx. 1ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 15mA(Max. 30mA when the output is ON)
Light source Infrared LED(850nm)
Sensitivity adjustment Built-in the adjustment VR
Operation mode Light ON Dark ON 

Control output
NPN or PNP open collector output 
  Load voltage: Max. 26.4VDC     Load current: Max. 100mA
  Residual voltage - NPN: Max. 1V, PNP: Min. 2.5V

Protection circuit Reverse polarity protection, output short-circuit protection
Indicator   Operation indicator: red       Stability indicator: orange(Light ON), green(Dark ON)
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 100m/s²(approx. 10G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 11,000㏓,  Incandescent lamp: Max. 3,000㏓(Receiving illumination) 
Ambient temperature -25 to 55℃, storage: -25 to 70℃ 
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH 

Protection IP64(IEC standard)
Material Case: ABS, Sensing part: PC, Indicator: PC, VR: IXEF
Cable ø3mm, 3-wire, Length: 2m (AWG24, Core diameter: 0.08mm, Nunber of cores: 40, Insulator out diameter: ø1mm)
Accessory VR adjustment driver
Approval
Unit weight Approx. 50g

 Connections

Sensing 
target

+
-

(brown)
12-24VDC

(black)Output

(blue)

 Dimensions (unit: mm)

Cable:ø3, 2m

Adjustment VR

2color LED

M3 Bolt

10

19

18.5

15
.5

7.
5

841
.5

3.
5

16
16

4.7

48
.5

34
.5

(Operation/Stability   
  indicator)
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Small emitter/receiver synchronizing type [BY Series]

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

 Specifications

 Connections

※The power of the emitter and the receiver must be supplied from same power line.
※Synchronous wire(white) of the receiver must be connected with that of the emitter, or it may cause malfunction.

Standard type(Dark ON) Side Sensing type(Dark ON)

 

● BY500-TDT1

● BYS500-TDT1

● BY500-TDT2

● BYS500-TDT2

12-24VDC +
-

Sensing
target

(brown)

(black)
(blue)

Synchronous wire(SYNC.)

ReceiverEmitter

Load

(white) (white)

(brown) +V

(blue) 0V12-24VDC

+
-

Sensing
target

(brown)

(black)

(blue)

Synchronous wire(SYNC.)

ReceiverEmitter

(white) (white)

(brown) +V

(blue) 0V

Load

Model
Standard type Side sensing type 
BY500-TDT BYS500-TDT 

Appearances

Sensing type Through-beam 
Sensing distance 500mm
Sensing target Opaque materials of Min. ø5mm
Response time Max. 1ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 30mA
Light source Infrared LED(940nm)
Operation mode Dark ON 

Control output NPN open collector output 
   Load voltage: 30VDC     Load current: Max. 100mA     Residual voltage: Max. 1V

Protection circuit Reverse polarity protection, output short-circuit protection
Indicator Operation indicator: red LED
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 11,000㏓ Incandescent lamp: Max. 3,000 ㏓(Receiving illumination) 
Ambient temperature -10 to 60℃, storage: -25 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP50(IEC standard)
Material Case: ABS, Sensing part: Acrylic

Cable ø4mm, 4-wire, Length: 2m (Emitter of through-beam type: ø4mm, 3-wire, Length: 2m)
(AWG22, Core diameter: 0.08mm, Nunber of cores: 60, Insulator out diameter: ø1.25mm)

Accessory Mounting bracket, Bolts/Nuts
Unit weight Approx. 150g
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 Dimensions (unit: mm)

● BY500-TDT

● BYS500-TDT
8

Operation indicator

10

20
12

ø3.6 3.6

R1.8

Optical axis12

1516

17
.2

7.
5

1.
2

M3.5 Bolt

Cable: ø4, 2m
30

244

32

1.5

20

M3 Bolt

Optical axis

Operation indicator

12

30
.5

1.
2

M3.5 Bolt Cable: ø4, 2m

17

38

30
1.

5

24
10

M3 Bolt

16

15

6

5

4

7 24

ø3.63.6

10

R1.8
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Small diffuse reflective and convergent reflective type [BYD Series]

 Specifications

Model
BYD30-DDT
BYD30-DDT-U※1

BYD30-DDT-T※2

BYD50-DDT
BYD50-DDT-U※1

BYD50-DDT-T※2
BYD100-DDT BYD3M-TDT BYD3M-TDT-P 

Appearances

Sensing type Convergent reflective Diffuse reflective Through-beam 
Sensing distance 10 to 30mm※3 10 to 50mm※3 100mm※3 3m 
Sensing target Translucent, opaque materials Opaque materials of Min. ø6mm

Hysteresis Max. 10% at sensing distance Max. 25% at
sensing distance -

Response time
Operation: Max. 3ms, Return:Max. 100ms
(When the time adjustment VR is 
minimum)

Operation:Max. 3ms
Return:Max. 100ms Max. 1ms

Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 35mA Max. 30mA
Light source Infrared LED

Sensitivity adjustment Fixed Built-in the 
adjustment VR Fixed

Operation mode Light ON Dark ON(Light ON: Option)

Control output
NPN open collector output 
  Load voltage: Max. 30VDC,  Load current: Max. 50mA,
  Residual voltage: Max. 1V

NPN or PNP open collector output
  Load voltage :Max. 30VDC,
  Load current: Max. 100mA,
  Residual voltage - NPN: Max.1V, 
                                PNP: Max. 2.5V

Protection circuit Reverse polarity protection, output short-circuit protection

Timer function Built-in(OFF delay) delay Time
: Max. 0.1 to 2 sec.(adjustment VR) -

Indication Operation indicator: red LED
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G)  in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 11,000lx, Incandescent lamp: Max. 3,000lx(receiver illumination)
Ambient temperature -20 to 65℃, storage: -25 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection Standard type: IP64(IEC standards)/
※1,※2: IP50(IEC standards) IP50(IEC standard) IP64(IEC standard)

Material Case: ABS, Sensing part: Acrylic

Cable ø3.5mm, 3-wire, Length: 2m(Emitter of through-beam type: ø3.5mm, 2-wire, Length: 2m)
(AWG24, Core diameter: 0.08mm, Number of cores: 40, Insulator out diameter: ø1mm)

Accessory VR adjustment driver, Mounting bracket A, M3 Screws, Nuts Mounting bracket A, M3 Screws, Nuts
Approval
Unit weight Approx. 70g Approx. 150g
※1: Operation indicator is on the top.                                          ※2: OFF delay timer is built-in. (Delay time: Max. 0.1 to 2sec.)
※3: Sensing distance for Non-glossy white paper(50×50mm)
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

BYD30-DDT-U 
BYD50-DDT-U

Operation indicator
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 Connections

BYD3M-TDT BYD3M-TDT-P
BYD30-DDT(-U), BYD50-DDT(-U), 
BYD30-DDT-T, BYD50-DDT-T,
BYD100-DDT 

Emitter Receiver
Sensing
target

(blue)0V

(brown)+V (brown)+V

12-24VDC 12-24VDC 12-24VDC
Load

Load

Load+
-

+
-

+
-

(blue)0V (blue)0V (blue)0V

(black)Output
(black)Output

(black)Output

(brown)+V (brown)+V (brown)+V

Emitter
Sensing
target Sensing

target

Receiver

● Bracket A dimension when mounting

● Bracket B dimension when mounting

 Dimensions (unit: mm)

※Built-in timer type: Timer adjustment VR, 
Diffuse reflective type: Sensitivity adjustment VR

12

Operation indicator
(BYD30(50)-DDT-U Type)

18
2-ø3.2

ø3.5, 2m

Optical
axis

2632

3

14

3

Optical
axis

26 0.5 24.5
3

M3 Screw

20 35 26
4

7

14

27
13.5

Operation indicator

※

35 26 20
5.

5

21

33.3

8

44.50.5

M4 Screw
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Slim photoelectric sensor for long sensing distance [BPS Series]

 Specifications

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

Model
NPN open collector output BPS3M-TDT BPS3M-TDTL 

PNP open collector output BPS3M-TDT-P BPS3M-TDTL-P 

Appearances

Sensing type Through-beam

Sensing target Opaque materials of Min. ø5mm

Operation mode Dark ON Light ON 

Sensing distance 3m 

Response time Max. 1ms

Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)

Current consumption Max. 20mA

Light source Infrared LED(850nm)

Control output
NPN or PNP open collector output
  Load voltage: Max. 30VDC   Load current: Max. 100mA 
  Residual voltage - NPN: Max. 1V, PNP: Max. 2.5V

Protection circuit Reverse polarity protection, Output short-circuit protection

Indicator Emitter: Power indicator(red LED), Receiver: Operation indicator(red LED)

Insulation resistance Min. 20MΩ(at 500VDC megger) 

Noise resistance ±240V the square wave noise(pulse width:1㎲) by the noise simulator

Dielectric strength 1,000VAC 50/60Hz for 1minute

Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours

Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 11,000㏓ , Incandescent lamp: Max. 3,000㏓(receiver illumination)

Ambient temperature -25 to 65℃, storage: -25 to 70℃

Ambient humidity 35 to 85%RH, storage: 35 to 90%RH

Protection IP67(IEC standard)

Material Case: PC

Cable ø3mm, 3-wire, Length: 2m(Emitter of through-beam type: ø3mm, 2-wire, Length: 2m)
(AWG24, Core diameter: 0.08mm, Number of cores: 40, Insulator out diameter: ø1mm)

Approval

Unit weight Approx. 66g

 Connections
NPN open collector output PNP open collector output

+

-

12-24VDC 12-24VDC

12-24VDC12-24VDC

(brown)+V (brown)+V

(blue)0V (blue)0V
(Emitter) (Emitter)

(Receiver) (Receiver)
(blue)0V (blue)0V

(black)Output (black)Output

● BPS3M-TDT1 ● BPS3M-TDT1 

● BPS3M-TDT2 / BPS3M-TDTL2 ● BPS3M-TDT2-P / BPS3M-TDTL2-P

+

-

+

-

+

-

(brown)+V (brown)+V

Load

Load
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 Dimensions (unit: mm)●Cover(sold separately)

Optical
axis

Cable:ø3, 2m

Emitter: Power indicator
Receiver: Operation indicator

M3 Bolt

0.3

28

17
2.

5
4.

5
16

12

7.5

Optical 
axis

2-M4 Bolt

5.
5 25

.8

30 57
.2

19
14.8

12.7

11.4

9.5
5.5

Small and light, common type [BM Series]
 Specifications

※1: It is mounting distance between sensor and reflector MS-2 and it is same when MS-5 is used. It is detectable under 0.1m.
※2: It is for Non-glossy white paper(200×200mm) 
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

Model BM3M-TDT BM1M-MDT BM200-DDT

Appearances

Sensing type Through-beam Retroreflective Diffuse reflective
Sensing distance 3m 0.1 to 1m※1 200mm※2

Sensing target Opaque materials of Min. ø8mm Opaque materials of Min. ø60mm Translucent, Opaque materials
Hysteresis - Max. 10% at rated settingdistance
Response time Max. 3ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 45mA Max. 40mA
Light source Infrared LED(940nm)
Sensitivity adjustment Fixed Adjustable VR
Operation mode Dark ON Light ON(Dark ON: Option)

Control output NPN open collector output
   Load voltage: Max. 30VDC    Load current: Max. 100mA     Residual voltage: Max. 1V

Protection circuit Reverse polarity protection
Indication Operation indicator: red LED
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 11,000㏓ Incandescent lamp: Max. 3,000㏓(receiver illumination)
Ambient temperature -10 to 60℃, storage: -25 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Material Case: ABS, Sensing part: PC Case: ABS, Sensing part: Acrylic(Retroreflective: PC)

Cable ø4mm, 3-wire, Length: 2m(Emitter of through-beam type: ø4mm, 2-wire, Length: 2m)
(AWG22, Core diameter: 0.08mm, Numner of cores: 60, Insulator out diameter: ø1.25mm)

Acce-
ssories

Individual - Reflector(MS-2) VR adjustment driver
Common Mounting bracket, Bolts/nuts

Approval
Unit weight Approx. 170g Approx. 105g Approx. 88g

(MS-2)

※�MS-5 is sold 
separately.

(MS-5)
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 Connections
Through-beam(Dark ON)

Retroreflective(Dark ON) Diffuse reflective(Light ON)

Brown(+V)
Brown(+V)

Blue(0V) Blue(0V)

Black(Output)
+

-
+

-

● BM3M-TDT1 ● BM3M-TDT2

Sensing
target

Emitter Receiver
Load

12-24VDC
±10%

12-24VDC
±10%

● BM1M-TDT ● BM200-DDT
Brown(+V) Brown(+V)

Blue(0V) Blue(0V)

Black(Output) Black(Output)
Load Load+

-

+

-
Sensing
target

Sensing
target

Reflector
(MS-2)

12-24VDC 12-24VDC

 Dimensions ● Connect the bracket (unit: mm)

Optical
axis16

39.5 M4 Tap

51.5 15

7

17
.3

3.
5

28
.4

Operation
indicator

Adjustment VR

Cable: ø4, 2m 16

8 38.5

50.5

M4 Bolt

27

37

36 21

High speed response type with built-in output protection circuit
 [BMS Series]

 Specifications

※1: It is mounting distance between sensor and reflector MS-2 and it is same when MS-5 is used. It is detectable under 0.1m.
※2: It is for Non-glossy white paper(100×100mm) 

Model
NPN open collector output BMS5M-TDT BMS2M-MDT BMS300-DDT 
PNP open collector output BMS5M-TDT-P BMS2M-MDT-P BMS300-DDT-P 

Appearances

Sensing type Through-beam Retroreflective Diffuse reflective
Sensing distance 5m 0.1 to 2m ※1 300mm ※2

Sensing target Opaque materials of Min. ø10mm Opaque materials of Min. ø60mm Translucent, Opaque materials
Hysteresis - Max. 20% at rated settingdistance
Response time Max. 1ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 50mA Max. 45mA
Light source Infrared LED(940nm)
Sensitivity adjustment - Adjustable VR
Operation mode Selectable Light ON or Dark ON by control wire

Control output
NPN or PNP open collector output 
  Load voltage: Max. 30VDC     Load current: Max. 200mA
  Residual voltage - NPN: Max. 1V, PNP: Max. 2.5V

Protection circuit Reverse power polarity, Output short-circuit(Overcurrent) protection circuit
Indicator Operation indicator: red LED, Power indicator: red LED(BMS5M-TDT1)

(MS-2)

※�MS-5 is sold 
separately.

(MS-5)
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High speed response type with built-in output protection circuit
 [BMS Series]

 Specifications

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

Model
NPN open collector output BMS5M-TDT BMS2M-MDT BMS300-DDT 

PNP open collector output BMS5M-TDT-P BMS2M-MDT-P BMS300-DDT-P 
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1000VAC 50/60Hz for 1minute
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 11,000㏓, Incandescent lamp: Max. 3,000㏓ 
Ambient temperature -10 to 60℃, storage: -25 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Material Case: ABS, Sensing part: Acryl (Through-beam: PC)

Cable ø5mm, 4-wire, Length: 2m(Emitter of through-beam type: ø5mm, 2-wire, Length: 2m)
(AWG22, Core diameter: 0.08mm, Numner of cores: 60, Insulator out diameter: ø1.25mm)

Accessories
Individual - Reflector(MS-2),

VR adjustment driver VR adjustment driver

Common Mounting bracket, Bolts/nuts
Approval
Unit weight Approx. 180g Approx. 110g Approx. 100g

 Connections

※Dark ON mode is on when control line is opened.

BMS5M-TDT, BMS5M-TDT-P BMS2M-MDT, BMS2M-MDT-P BMS300-DDT, BMS300-DDT-P

Sensing
target

Operation indicator

①

②

12-24VDC
±10%

Load

Load

White(Control)

Blue

Brown

Black +
-

①Load connection for NPN output
②Load connection for PNP output

(Dark ON)

(Light ON)

Emitter

Sensing
target

Power indicatot Operation indicator

①

②

Receiver

12-24VDC12-24VDC
Load

Load

White(Control)

Blue
Blue

Brown Brown

Black +
-

+
-

①Load connection for NPN output
②Load connection for PNP output

(Dark ON)

(Light ON)

Sensing
target

Operation indicator

Reflector
(MS-2)

①

②
12-24VDC

Load

Load

White(Control)

Blue

Brown

Black +
-

①Load connection for NPN output
②Load connection for PNP output

(Dark ON)

(Light ON)

 Dimensions (unit: mm)

● Connect the bracket

Optical axis16 29

7.5 15

55
38

.5
5.

5

Operation indicator
(Power indicator
  in emitter)

Cable: ø5, 2m

Optical axis 29

22.5 M4 Bolt

51
.5 63

36
.4

21

(Except for
  through-beam type)

Adjustment VR
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Compact, amplifier built-in type with Universal voltage [BEN Series]

※1: The sensing distance is specified with using the MS-2 reflector and same as the MS-4 reflector. Sensing distance is setting range of the 
        reflector. The sensor can detect under 0.1m.
※2: It is for Non-glossy white paper(100×100mm). 
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

 Free power, Relay contact output type

 Specifications

Model BEN10M-TFR BEN5M-MFR BEN3M-PFR BEN300-DFR 

Appearances

Sensing type Through-beam Retroreflective
(Standard type)

Retroreflective
(Built-in polarizing filter) Diffuse reflective

Sensing  distance 10m 0.1 to 5m※1 0.1 to 3m※1 300mm※2

Sensing target Opaque materials of 
Min. ø16mm Opaque materials of Min. ø60mm Translucent,

Opaque materials

Hysteresis - Max. 20% at ratedsetting 
distance

Response time Max. 20ms

Power supply 24-240VAC ±10% 50/60Hz, 24-240VDC ±10%(ripple P-P : Max. 10%)

Power consumption Max. 4VA

Light source Infrared LED(850nm) Red LED(660nm) Infrared LED(940nm)

Sensitivity adjustment - Adjustment VR

Operation mode Selectable Light ON or Dark ON by VR

Control output
Relay contact output
  Relay contact capacity: 30VDC 3A of resistive load, 250VAC 3A resistive load
  Relay contact composition: 1c

Relay lifetime Mechanically: Min. 50,000,000 operation, Electrically: Min. 100,000 operation

Light receiving element Photo IC

Indicator Operation indicator : red, Stability indicator : green
(The red lamp on Emitter of transmitted beam type is for power indication)

Insulation resistance Min. 20MΩ(at 500VDC megger)

Insulation type Double or strong insulation (Mark :  , Dielectric voltage between the measured input and the power: 1kV)

Noise resistance ±1,000V the square wave noise(pulse width : 1㎲) by the noise simulator

Dielectric strength 1000VAC 50/60Hz for 1minute

Vibration
Mechanical 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours

Malfunction 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 10 minutes

Shock
Mechanical 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Malfunction 100m/s²(approx. 10G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight : Max. 11,000㏓, Incandescent lamp : Max. 3,000㏓(Receiver illumination)

Ambient temperature -20 to 65℃, storage : -25 to 70℃

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

Protection IP50(IEC standard)

Material   Case, Case cover: Heat resistant ABS    Sensing part: PC(with polarizing filter: PMMA)

Cable ø5mm, 5-wire, Length: 2m(Emitter of through-beam type: ø5mm, 2-wire, Length: 2m)
(AWG22, Core diameter: 0.08mm, Number of cores: 60, Insulator out diameter: ø1.25mm)

Accessory
Individual - Reflector(MS-2) -

Common VR adjustment driver, Mounting bracket, Bolts/nuts

Unit weight Approx. 354g Approx. 208g Approx. 195g

(MS-2)
(MS-4)

※�MS-4 is sold 
separately.
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Compact, amplifier built-in type with Universal voltage [BEN Series]

 Specifications

※1: The sensing distance is specified with using the MS-2 reflector and same as the MS-4 reflector. 
        Sensing distance is setting range of the reflector. The sensor can detect under 0.1m.
※2: It is for Non-glossy white paper(100×100mm) 
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

 DC power, Solid state output type
Model BEN10M-TDT BEN5M-MDT BEN3M-PDT BEN300-DDT

Appearances

Sensing type Through-beam Retroreflective Retroreflective
(with polarizing filter) Diffuse reflective

Sensing  distance 10m 0.1 to 5m ※1 0.1 to 3m ※1 300mm ※2

Sensing target Opaque materials of 
Min. ø16mm Opaque materials of Min. ø60mm Translucent, 

Opaque materials

Hysteresis - Max. 20% at ratedsetting 
distance

Response time Max. 1ms

Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)

Current consumption Max. 50mA

Light source Infrared LED(850nm) Red LED(660nm) Infrared LED(940nm)

Sensitivity adjustment - Adjustment VR

Operation mode Selectable Light ON or Dark ON by VR

Control output NPN open collector / PNP open collector simultaneous output
  Load voltage: Max. 30VDC   Load current: Max. 200mA    Residual voltage - NPN: Max. 1V, PNP: Max. 2.5V

Protection circuit Reverse polarity protection, Short-circuit protection

Light receiving element Photo IC

Indicator Operation indicator : Red, Stability indicator : Green
(The red lamp on Emitter of transmitted beam type is for power indication)

Insulation resistance Min. 20MΩ(at 500VDC megger)

Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator

Dielectric strength 1000VAC 50/60Hz for 1minute

Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours

Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight : Max. 11,000㏓Incandescent lamp : Max. 3,000㏓(Receiver illumination)

Ambient temperature -20 to 65℃, storage : -25 to 70℃

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

Protection IP50(IEC standard)

Material   Case, Case cover: Heat resistant ABS    Sensing part: PC(with polarizing filter: PMMA)

Cable ø5mm, 4-wire, Length: 2m(Emitter of through-beam type: ø5mm, 2-wire, Length: 2m)
(AWG22, Core diameter: 0.08mm, Number of cores: 60, Insulator diameter: ø1.25mm)

Accessory
Individual - Reflector(MS-2) -

Common VR adjustment driver, Mounting bracket, Bolts/nuts

Approval

Unit weight Approx. 342g Approx. 200g Approx. 187g

(MS-2) (MS-4)
※�MS-4 is sold 

separately.
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 Connections

※Unused line must be insulated.

Through-beam Retroreflective Diffuse reflective

          ● BEN10M-TFR1          ● BEN10M-TFR2 ● BEN5M-MFR(Standard type)
● BEN3M-PFR(Built-in polarizing filter) ● BEN300-DFR

           ● BEN10M-TDT1            ● BEN10M-TDT2 ● BEN5M-MDT(Standard type)
● BEN3M-PDT(Built-in polarizing filter) ● BEN300-DDT

Emitter Receiver
Sensing
target

24-240VAC±10%
24-240VDC±10%

24-240VAC±10%
24-240VDC±10%

(brown)

(blue)

(white) (black)(Gray)

(brown)

Tc Ta Tb

(blue)

Emitter Receiver
Sensing
target

12-24VDC±10%

12-24VDC
±10%

(brown)

(blue)

(white) (black)
(PNP) (NPN)

(brown)

(blue)

Sensing
target

Reflector
(MS-2)

24-240VAC±10%
24-240VDC±10%

(blue)

(white) (black)(Gray)

(brown)

Tc Ta Tb

Sensing
target

Reflector
(MS-2)

12-24VDC±10%

(blue)

(white) (black)
(PNP) (NPN)

(brown)

Sensing
target

24-240VAC±10%
24-240VDC±10%

(blue)

(white) (black)(Gray)

(brown)

Tc Ta Tb

Sensing
target

12-24VDC±10%

(blue)

(white) (black)
(PNP) (NPN)

(brown)

 Dimensions

● Connect the bracket

(unit: mm)

●Through-beam ●Retroreflective
●Diffuse reflective

※1: Retroreflective: 21.25mm, Diffuse reflective: 20.25mm   
※2: Retroreflective: 7.5mm, Diffuse reflective: 9.5mm

Operation indicator

Stability indicator
Operation mode

selection VR

(Except for through-beam type)
Adjustment VR

Optical
axis

Optical
axis

※2

※1

18 40
50

25

50 40

Cable:ø5, 2m

Cable:ø5, 2m

39

58

8

M4 Bolt

40
60

21

35

Optical
axis

M6 Bolt

Stability indicator
(green)

Operation indicator
(red)
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Terminal type and Long sensing distance type [BX Series]

 Specifications
 Free power type, Relay contact output type

※1: It is same when using the MS-4 reflector (sold separately). The sensor can detect under 0.1m.
※2: When using the MS-2 reflector, the sensing distance is 0.1 to 2m. The sensor can detect under 0.1m.
※3: It is for Non-glossy white paper(200×200mm)
※4: Relay contact output 1a type is option.
※Relay contact output 1a type is option. 
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

En
vir

on
m

en
t

Model
Standard type BX15M-TFR BX5M-MFR BX3M-PFR BX700-DFR 

With Timer BX15M-TFR-T BX5M-MFR-T BX3M-PFR-T BX700-DFR-T 

Appearances

Sensing type Through-beam Retroreflective
(Standard type)

Retroreflective
(Built-in polarizing filter) Diffuse reflective

Sensing distance 15m 0.1 to 5m(MS-2)※1 0.1 to 3m(MS-3)※2 700mm※3

Sensing target Opaque materials of  
Min. ø15mm Opaque materials of Min. ø60mm Translucent, 

opaque material

Hysteresis - Max. 20% at rated setting 
distance

Response time Max. 20ms

Power supply 24-240VAC ±10% 50/60Hz, 24-240VDC ±10%(ripple P-P:Max. 10%)

Power consumption Max. 3VA

Light source Infrared LED(850nm) Red LED(660nm) Infrared LED(940nm)

Sensitivity adjustment Built-in the adjustment VR

Operation mode Selectable Light ON or Dark ON by switch

Control output Relay contact output(Contact capacity: 30VDC 3A, 250VAC 3A at resistive load, Contact composition: 1c)※4

Relay life cycle Mechanically: Min. 50,000,000, Electrically: Min. 100,000

Self-diagnosis output Green LED turns on at stable operation

Timer function Selectable ON Delay, OFF Delay, One Shot Delay by slide switch [Delay Time: 0.1 to 5sec.(Adjustable VR)]

Indicator Operation indicator: yellow LED, Self-diagnosis indicator: green LED

Insulation resistance Min. 20MΩ(at 500VDC megger)

Insulation type Double or strong insulation(Mark: , Dielectric voltage between the measured input and the power: 1.5kV)

Noise resistance ±1,000V the square wave noise(pulse width: 1㎲) by the noise simulator

Dielectric strength 1500VAC 50/60Hz for 1minute

Vibration
Mechanical 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours

Malfunction 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 10 minutes

Shock
Mechanical 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Malfunction 100m/s²(approx. 10G) in each of X, Y, Z directions for 3 times

Ambient illumination   Sunlight: Max. 11,000㏓   Incandescent lamp: Max. 3,000㏓ (receiver illumination)

Ambient temperature -20 to 55℃, storage: -25 to 70℃

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

Protection IP66(IEC standard)

Material   Case, Lens cover: PC   Sensing part: Acrylic

Accessory
Individual - Mirror(MS-2) Mirror(MS-3) -

Common VR adjustment driver, Mounting bracket, Bolts, Nuts

Approval

Unit weight TFR: Approx. 225g
TFR-T: Approx. 226g

MFR: Approx. 130g
MFR-T: Approx. 131g

PFR: Approx. 148g
PFR-T: Approx. 149g

DFR: Approx. 115g
DFR-T: Approx. 116g

(MS-2)
(MS-4) (MS-3)

※�MS-4 is sold 
separately.
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※1: It is same when using the MS-4 reflector (sold separately). The sensor can detect under 0.1m.
※2: When using the MS-2 reflector, the sensing distance is 0.1 to 2m. The sensor can detect under 0.1m.
※3: It is for Non-glossy white paper(200×200mm)
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

 DC power type, Solid state output type

E
nv

iro
nm

en
t

Model
Standard type BX15M-TDT BX5M-MDT BX3M-PDT BX700-DDT 

With Timer BX15M-TDT-T BX5M-MDT-T BX3M-PDT-T BX700-DDT-T 

Appearances

Sensing type Through-beam Retroreflective
(Standard type)

Retroreflective
(Built-in polarizing filter) Diffuse reflective

Sensing distance 15m 0.1 to 5m(MS-2)※1 0.1 to 3m(MS-3)※2 700mm※3

Sensing target Opaque materials of  
Min. ø15mm Opaque materials of Min. ø60mm Translucent, 

opaque material

Hysteresis - Max. 20% at rated setting  
distance

Response time Max. 1ms

Power supply 12-24VDC ±10%(ripple P-P:Max. 10%)

Current consumption Max. 50mA

Light source Infrared LED(850nm) Red LED(660nm) Infrared LED(940nm)

Sensitivity adjustment Built-in VR

Operation mode Selectable Light ON or Dark ON by switch

Control output NPN or PNP open collector output
  Load voltage: Max. 30VDC    Load current: Max. 200mA    Residual voltage - NPN:Max. 1V, PNP:Max. 2.5V

Relay life cycle Mechanically: Min. 50,000,000, Electrically: Min. 100,000

Self-diagnosis output Green LED turns on at unstable operation and output(transistor output) turns on

Timer function Selectable ON Delay, OFF Delay, One Shot Delay by slide switch [Delay Time: 0.1 to 5sec.(Adjustable VR)]

Indicator Operation indicator: yellow LED, Self-diagnosis indicator: green LED

Insulation resistance Min. 20MΩ(at 500VDC megger)

Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator

Dielectric strength 1500VAC 50/60Hz for 1minute

Vibration
Mechanical 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours

Malfunction 1.5mm amplitude  at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 10 minutes

Shock
Mechanical 500m/s²(approx. 50G)  in each of X, Y, Z directions for 3 times

Malfunction 100m/s²(approx. 10G)  in each of X, Y, Z directions for 3 times

Ambient illumination   Sunlight: Max. 11,000㏓   Incandescent lamp: Max. 3,000㏓(receiver illumination)

Ambient temperature -20 to 55℃, storage: -25 to 70℃

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

Protection IP66(IEC standard)

Material   Case, Lens cover: PC   Sensing part: Acrylic

Accessory
Individual - Mirror(MS-2) Mirror(MS-3) -

Common VR adjustment driver, Mounting bracket, Bolts, Nuts

Approval

Unit weight TDT: Approx. 211g
TDT-T: Approx. 212g

MDT: Approx. 123g
MDT-T: Approx. 124g

PDT: Approx. 141g
PDT-T: Approx. 142g

DDT: Approx. 116g
DDT-T: Approx. 117g

(MS-2)
(MS-4) (MS-3)

※�MS-4 is sold 
separately.
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 Connections
 Through-beam type

● BX15M-TFR1

12-24VDC

OUT2(PNP)

OUT1(NPN)

STAB(NPN)

Sensing
target

12-24VDC

OUT2(PNP)

OUT1(NPN)

STAB(NPN) Sensing
target

Mirror

45

50

60

Terminal No.

Cover

Waterproof
rubber

Wire holder

Washer

①
④
②
⑤
③

ø6 to 10mm

Power
24-240VAC
24-240VDC

Sensing
target

Mirror

N.O.

COM

N.C.

Power
24-240VAC
24-240VDC Sensing

target

N.O.

COM

N.C.

● BX15M-TDT1● BX15M-TFR2
   BX15M-TFR2-T

● BX15M-TDT2
   BX15M-TDT2-T

 Retroreflective type / Retroreflective type with polarizing filter

 Diffuse reflective type

 Cable

● BX5M-MFR, BX5M-MFR-T(Standard type)
● BX3M-PFR, BX3M-PFR-T(Built-in polarizing filter)

● BX5M-MDT, BX5M-MDT-T(Standard type)
● BX3M-PDT, BX3M-PDT-T(Built-in polarizing filter)

● BX700-DDT, BX700-DDT-T● BX700-DFR, BX700-DFR-T

(unit: mm)

※To connect the wires on the terminal, follow as above figures.
※�Select the round wire with the size of ø6 to 10mm for the waterproof and tighten the cable holder by torque of 1.0 to 1.5N.m.
※To connect the wires on the terminal, tighten screws by torque of 0.8N.m.

●Crimp terminal size

Max. 19 Max. 19

Max. 10 Max. 10

M
ax

. 7

M
ax

. 7

M
ax

. 7

M
ax

. 7

M
in.

 3.
6

M
in.

 3.
6

Power Power
24-240VAC
24-240VDC

24-240VAC
24-240VDC

Sensing
target

N.O.

COM

N.C.

N.C(Not connected)

N.C
(Not connected)

12-24VDC 12-24VDC
OUT2(PNP)

OUT1(NPN) STAB(NPN)
Sensing
target

N.C(Not connected)

N.C
(Not connected)
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 Dimensions (unit: mm)

● Connect the bracket

80

68

45

25
.5

39

76

31
.5

5

40

25 80

50.5
6.5

M4 Bolt

M4 Bolt

Hexagonal nut
(side: 22mm)

Applicable cable
ø6 to ø105

25
Optical

axis

Optical axis

25.4

Upgraded cylindrical(Ø18mm) type [BR Series]
 Specifications ※The model name with ‘-C’ is connector type. 

※1: Non-glossy white paper 50×50mm           ※2: Non-glossy white paper 100×100mm
※3: The sensing distance is specified with using the MS-2 reflector. Sensing distance is setting range of the reflector. 

The sensor can detect under 0.1m.

NPN open collector
output

BRP100-
DDT 

BR100-
DDT 

BRP400
DDT 

BR400-
DDT 

BRP200
DDTN 

BR200
DDTN 

BRP3M-
MDT 

BR3M-
MDT 

BR4M-TDTD 
BR20M-TDTD 

BR4M-TDTL 
BR20M-TDTL 

BRP100
DDT-C 

BR100
DDT-C 

BRP400
DDT-C 

BR400
DDT-C 

BRP200
DDTN-C 

BR200
DDTN-C 

BRP3M
MDT-C 

BR3M-
MDT-C 

BR4M-TDTD-C 
BR20M-TDTD-C 

BR4M-TDTL-C 
BR20M-TDTL-C 

PNP open collector
output

BRP100
DDT-P 

BR100
DDT-P 

BRP400
DDT-P 

BR400
DDT-P 

BRP200
DDTN-P 

BR200
DDTN-P 

BRP3M
MDT-P 

BR3M-
MDT-P 

BR4M-TDTD-P 
BR20M-TDTD-P 

BR4M-TDTL-P 
BR20M-TDTL-P 

BRP100
DDT-C-P 

BR100
DDT-C-P 

BRP400
DDT-C-P 

BR400
DDT-C-P 

BRP200
DDTN-C-P 

BR200
DDTN-C-P 

BRP3M-
MDT-C-P 

BR3M-
MDT-C-P 

BR4M-TDTD-C-P 
BR20M-TDTD-C-P 

BR4M-TDTL-C-P 
BR20M-TDTL-C-P 

Appearances

Sensing type Diffuse reflective Narrow beam reflective Retroreflective Through-beam
Sensing distance 100mm※1 400mm※2 200mm※2 0.1 to 3m※3 4m / 20m

Sensing target Translucent, Opaque materials Opaque materials of min. 
ø60mm Opaque materials ofmin. ø15mm

Hysteresis Max. 20% at rated setting distance -
Response time Max. 1ms. 
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 45mA
Light source Infrared LED(940nm) Infrared LED(850nm) Red LED(660nm) Infrared LED(850nm)
Sensitivity adjustment Adjustable(built-in the adjustment VR) Fixed
Operation mode Selectable Light ON or Dark ON by control cable(white) Dark ON Light ON 

Control output NPN or PNP open collector output 
  Load voltage: Max. 30VDC    Load current: Max. 200mA    Residual voltage - NPN: Max. 1V, PNP: Max. 2.5V

Protection circuit Reverse polarity protection circuit, Output short-circuit protection circuit
Indicator Operation indicator: red LED, Power indicator: red LED(only for emitter of through-beam type)
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1000VAC 50/60Hz for 1 minute

M
od

el

Connector type

(MS-2)

(MS-5)

※�MS-5 is sold 
separately.
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Upgraded cylindrical(Ø18mm) type [BR Series]

 Specifications

※Tightening torque for connector is 0.39 to 0.49N.m.
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

NPN open collector
output

BRP100-
DDT 

BR100-
DDT 

BRP400
DDT 

BR400-
DDT 

BRP200
DDTN 

BR200
DDTN 

BRP3M-
MDT 

BR3M-
MDT 

BR4M-TDTD 
BR20M-TDTD 

BR4M-TDTL 
BR20M-TDTL 

BRP100
DDT-C 

BR100
DDT-C 

BRP400
DDT-C 

BR400
DDT-C 

BRP200
DDTN-C 

BR200
DDTN-C 

BRP3M
MDT-C 

BR3M-
MDT-C 

BR4M-TDTD-C 
BR20M-TDTD-C 

BR4M-TDTL-C 
BR20M-TDTL-C 

PNP open collector
output

BRP100
DDT-P 

BR100
DDT-P 

BRP400
DDT-P 

BR400
DDT-P 

BRP200
DDTN-P 

BR200
DDTN-P 

BRP3M
MDT-P 

BR3M-
MDT-P 

BR4M-TDTD-P 
BR20M-TDTD-P 

BR4M-TDTL-P 
BR20M-TDTL-P 

BRP100
DDT-C-P 

BR100
DDT-C-P 

BRP400
DDT-C-P 

BR400
DDT-C-P 

BRP200
DDTN-C-P 

BR200
DDTN-C-P 

BRP3M-
MDT-C-P 

BR3M-
MDT-C-P 

BR4M-TDTD-C-P 
BR20M-TDTD-C-P 

BR4M-TDTL-C-P 
BR20M-TDTL-C-P 

Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

En
vir

on
me

nt Ambient illumination Sunlight: Max. 11,000㏓, Incandescent lamp: Max. 3,000㏓(receiver illumination)
Ambient temperature -10 to 60℃, storage: -25 to 75℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP66(IEC standard)

Material
  Case - BRP: PA(black)               
              BR: Brass, Ni-plate 
  Sensing part - PC

  Case -  
  BRP3M: PA(black)  
  BR3M: Brass, Ni-plate      
  Sensing part - Acrylic

  Case - Brass, Ni-plate                
  Sensing part - BR4M: Glass               
                          BR20M: PC

Cable
  BR(P): ø5mm, 4-wire, Length:2m(Emitter of through-beam type: ø5mm, 2-wire, Length:  2m / Receiver: ø5mm, 3-wire, 

Length: 2m) (AWG 22, Core diameter: 0.08mm, Number of cores: 60, Insulator out diameter: ø1.25mm)
  BR(P)-C: M12 connector 

Acce-
ssory

Individual VR adjustment driver VR adjustment driver,
Reflector(MS-2) -

Common BR: Fixing nuts, Washer / BRP: Fixing nuts
Approval

Unit weight
  BRP Series: Approx. 100g, BR Series: Approx. 120g
  BRP-C Series: Approx. 30g, BR-C Series: Approx. 50g

  BR Series:Approx. 300g
  BR-C Series:Approx. 110g

M
od

el

※The model name with ‘-C’ is connector type. 

 Dimensions
(unit: mm)

● BR100-DDT / BR100-DDT-P	 ● BR200-DDTN / BR200-DDTN-P
● BR400-DDT / BR400-DDT-P	 ● BR3M-MDT / BR3M-MDT-P (※) 

● BRP100-DDT / BRP100-DDT-P   ● BRP200-DDTN / BRP200-DDTN-P 
● BRP400-DDT / BRP400-DDT-P   ● BRP3M-MDT / BRP3M-MDT-P (※) 

4
Lens

3(※BR3M: 4)
74(※BR3M: 75)ø29

24 48 18 5

 Operation
 indicator

Adjustment VR

Cable: ø5, 2m
M18×1
Material:Brass(Ni-plate)

ø26.5

 Operation
 indicator

Adjustment VR

M18×1
Material:PA(black)

24

4 4
Cable:ø5, 2m

48 18 5

74(※BRP3M: 75)
3(※BRP3M: 4)

Lens
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● BR4M-TDTD / BR4M-TDTD-P / BR4M-TDTL / BR4M-TDTL-P
   BR20M-TDTD / BR20M-TDTD-P / BR20M-TDTL / BR20M-TDTL-P  

● BR100/200/400/3M-DDT(N)-C(-P) 

< BR4M > < BR20M >

ø29

M18×1
M18×1

Material:Brass(Ni-plate)
Material:Brass(Ni-plate)

Emitter:69
Receiver:67.5

62

41
Emitter:48
Receiver:46.524

4 4

18 18

4 4

Cable:ø5, 2m
Lens Lens

 Operation  Operation
 indicator  indicator

ø29

Adjustment VR

M18×1
Material:Brass(Ni-plate)

24 27.648

78.6

3

4
Lens

 Operation
 indicator

● BRP100/200/400/3M-DDT(N)-C(-P) 

ø26.4

24 48

78.6

3

4
Lens

4 Material:PA(black)
M18×1

 Operation
 indicator

Adjustment VR27.6

● BR4M-TDTD(L)-C(-P)  

● BR20M-TDTD(L)-C(-P)   

<Emitter> <Receiver>

ø29

Operation 
indicatorPower indicator

Material:Brass(Ni-plate) Material:Brass(Ni-plate)

24 48 46.5

74.4 72.9

Lens Lens
4 4

M18×1 M18×1

23.9 23.9

ø29

Operation 
indicator

Material:Brass(Ni-plate)

24 41

67.9

Lens
4

M18×1

23.9
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 Connections
● Diffuse reflective type /
   Narrow beam reflective type

● Retroreflective type

● Connector cable(sold separately)
※�Please refer to the 148 page 

for connector cable.

Connector
pin No.

Cable
colors

Application
Diffuse/Narrow beam
reflective type

Retroreflective
type

Through-beam 
type

1 Brown 24VDC 24VDC 24VDC 
2 White CONTROL N.C GND 
3 Blue GND GND GND 
4 Black OUTPUT N.C OUTPUT 

● Through-beam type
Operation indicator

(red)
Power indicator

(red)

+
-

+
-

(Receiver)(Emitter)
(brown)+V 

(blue)0V 

(black)Output

(brown)+V

(blue)0V
12-24VDC12-24VDC

Sensing target

Adjustment VR Adjustment VR

Operation indicator
(red)

Operation indicator
(red)

Dark ON

Light ON

Dark ON

Light ON

+
-

+
-12-24VDC

(brown)+V 

(blue)0V 

(white)Control 

(black)Output

(brown)+V 

(blue)0V 

(white)Control 

(black)Output

12-24VDC

Sensing target
MS-2

(Reflector)

Sensing target

M12 Connector pin

1
2

3
4

 Connections for connector part

Easy mounting(one push), small sized and long sensing distance
through beam type [BRE Series]

 Specifications
Model BRE5M-TDTL BRE5M-TDTD BRE10M-TDTL BRE10M-TDTD

Appearances

Sensing type Through-beam
Sensing distance 5m 10m
Sensing target Opaque materials of min. ø10mm
Response time Max. 1ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Emitter: Max. 20mA, Receiver: Max. 16mA
Light source Infrared LED(850nm)
Sensitivity adjustment Sensitivity adjustment by connecting external resistance on control cable(3kΩ to 10kΩ variable)
TEST function Connecting output pin of control output cable to GND to enter into TEST mode.[Power indicator(green) of emitter flashes]
Operation mode Light ON Dark ON Light ON Dark ON 
Control output NPN open collector output   Load voltage: Max. 24VDC    Load current: Max. 100mA    Residual voltage: Max. 1.6V
Protection circuit Reverse polarity protection circuit, Output short-circuit protection circuit
Indicator Operation indicator: red LED, Power indicator: green LED
Insulation resistance Min. 20MΩ(at 500VDC megger)
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Selection Guide

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

Model BRE5M-TDTL BRE5M-TDTD BRE10M-TDTL BRE10M-TDTD
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1000VAC 50/60Hz for 1 minute
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight: Max. 50,000㏓(receiver illumination)
Ambient temperature -25 to 55℃, storage: -40 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP66(IEC standard)
Material   Case: PC(black)     Sensing part: Acrylic
Cable ø3mm, 3-wire, Length: 5m(AWG 22, Core diameter: 0.08mm, Number of cores: 40, Insulator out diameter: ø1.0mm)
Approval
Unit weight Approx. 130g

 Dimensions (unit: mm)  Connections
● Panel cut-out

ø12.2

ø1
1.

6

ø1
5

28
2

(5m)

t1.0 to t2.2

Operation indicator
(red)

Power indicator
(green)

Emitter Receiver

+
-

+
-

3kΩ to 10kΩ

(brown)+V (brown)+V

(black)Control (black)Output

Sensing
target

(blue)0V (blue)0V
Load

12-24VDC 12-24VDC

Reinforced plastic case U-Shaped type [BUP Series]
 Specifications

Model
NPN open collector output BUP-30 BUP-30S BUP-50 BUP-50S

PNP open collector output BUP-30-P BUP-30S-P BUP-50-P BUP-50S-P 

Appearances

Sensing type Through-beam

Sensing target Opaque materialsof min. 
ø4mm

Opaque materialsof min. 
ø1.5mm

Opaque materialsof min. 
ø4mm

Opaque materialsof min. 
ø1.5mm

Operation mode Selectable Light ON or Dark ON by control wire
Sensing distance 30mm 50mm
Response speed Max. 1ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 30mA
Light source Infrared LED(940nm)
Sensitivity adjustment Fixed Adjustment VR Fixed Adjustment VR

Control output
NPN or PNP open collector output 
  Load voltage: Max. 30VDC    Load current: Max. 200mA
  Residual voltage - NPN: Max. 1V, PNP: Max. 2.5V

Protection circuit Reverse polarity protection, Output short-circuit protection
Indication Power indicator: green LED, Operation indicator: red LED
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise strength ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1 minute
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Model
NPN open collector output BUP-30 BUP-30S BUP-50 BUP-50S

PNP open collector output BUP-30-P BUP-30S-P BUP-50-P BUP-50S-P 
Vibration 1.5mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environment
Ambient illumination Sunlight: Max. 11,000㏓ Incandescent lamp: Max. 3,000㏓(Receiving illumination)
Ambient temperature -25 to 65℃[BUP-30S(-P) ＆ BUP-50S(-P): -10 to 60℃], storage: -25 to 70℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP66(IEC standard) IP50(IEC standard) IP66(IEC standard) IP50(IEC standard)
Material Case: ABS, Cap: PC 

Cable ø4mm, 4-wire, Length: 2m
(AWG22, Core diameter: 0.08mm, Number of cores: 60, Insulation out diameter: ø1.25mm)

Accessory - VR adjustment driver - VR adjustment driver
Approval
Unit weight Approx. 90g Approx. 140g

Reinforced plastic case U-Shaped type [BUP Series]

 Specifications

※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.

 Dimensions

 Connections

※1: Load connection for NPN open collector output   
※2: Load connection for PNP open collector output

Light ON / Dark ON 

Load

Load

※1

※2

12-24VDC

Light ON

Dark ON

(brown)+V

(blue)0V

(white) Control

(black) Output

(unit: mm)

● BUP-30, BUP-30-P, BUP-30S, BUP-30S-P                            ● BUP-50, BUP-50-P, BUP-50S, BUP-50S-P 

※Please assemble screws M5 with 
max. 20kgf·cm of tightening torque.

52

Cable ø4, 2m 

30

Optical axis

Sensitivity VR

Power 
indicator

40

16 2-M5 Bolt

20

11

72

36
26

.8

6
9

20

2-ø6.4

Operation 
indicator

※Please assemble screws M8 with  
max. 50kgf·cm of tightening torque.

20

78.5
50

66

32 2-M8 Bolt

20

78
.141

.6
26

.9

6

Cable ø4, 2m 
2-ø6.4

Optical axis

Sensitivity VR

Power 
indicator

Operation 
indicator

9

11

+
-
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Selection Guide

Liquid level sensor for mounting pipe (through-beam) [BL Series]

 Specifications

※1: This may not detect the liquid with low transparent, with high viscosity, or with floating matters.  
※The temperature or humidity mentioned in Environment indicates a non freezing or condensation environment.  

Model 
NPN open collector output BL13-TDT
PNP open collector output BL13-TDT-P

Appearances

Sensing type Through-beam

Applicable pipe ø6 to 13mm(thickness: 1mm) transparent pipe
(FEP(fl uoroplastic) or with equivalent transparency)

Standard sensing target Liquid in a pipe※1

Response time Max. 2ms
Power supply 12-24VDC ±10%(ripple P-P: Max. 10%)
Current consumption Max. 30mA
Light source Infrared LED(950nm)
Operation mode Light ON/Dark ON switching by operation mode switching button

Control output NPN or PNP open collector output
  Load voltage: Max. 30VDC      Load current: Max. 100mA      Residual voltage: Max. 1V

Protection circuit Reverse polarity protection circuit, output short-circuit protection circuit
Indicator Operation indicator: Red LED, Operation mode indicator: Green LED
Insulation resistance Min. 20MΩ(at 500VDC megger)
Noise resistance ±240V the square wave noise(pulse width: 1㎲) by the noise simulator
Dielectric strength 1,000VAC 50/60Hz for 1 minute(between all terminals and case)
Vibration 1.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Shock 500m/s²(approx. 50G) in each of X, Y, Z directions for 3 times

Environ-
ment

Ambient illumination Sunlight/Incandescent lamp: Max. 3,000㏓ for each(receiver illumination)
Ambient temperature 10 to 55℃, storage: -25 to 65℃
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH

Protection IP64(IEC standards)
Material Case: PC

Cable ø2.5mm, 3-wire, Length: 1m
(AWG28, Core diameter: 0.08mm, Number of cores: 19, Insulator diameter: ø0.9mm)

Accessory Binding band 2EA, Anti-slip tube 2EA
Approval
Unit weight Approx. 30g

 Connection

Load Load

12-24VDC

-     +

(brown)
+V     

(black)
Output

(blue)
0V

①Load connection for PNP output
②Load connection for NPN output

 Dimensions
(unit: mm)

6 14

13

ø13

Opticlal 
axis

23

Cable: ø2.5, 1m

Operation mode 
switching button

Operation mode indicator

Operation indicator

(green LED)

(red LED)


