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mini.s

Tubular
2.1.2 BOS 08M

M8 metal
2.1.6 BOS 12M

M12 metal
2.1.14 BOS 18M

M18 metal
with potentiometer
Rugged
with teach-in
Laser
with AC
voltage
with angle head

2.1.36 BOS 18E
M18 stainless steel

2.1.42 BOS 18KF
M18 plastic
Laser

2.1.54 BOS 18KW
M18 plastic
with angle head
Laser

2.1.66 BOS 30M
M30 metal

Block style
2.1.70 BOS Q08M

mini.s
2.1.74 BOS 5K

mini.s
with potentiometer

2.1.82 BOS 6K
mini.s
with teach-in
Laser

2.1.90 BOS 15K
2.1.96 BOS 21M

Laser
2.1.108 BOS 25K
2.1.114 BOS 26K

Laser
2.1.122 BOS 35K
2.1.128 BOS 36K
2.1.134 BOS 65K
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2.1.2

Photoelectric
Sensors BOS 08M

The new dimension from
Balluff – small package,
big performance

Miniaturization in the Balluff
produce line continues. The
new Opto-mini.s BOS 08M
sensors stand out with ease
of handling and fixed
detection ranges.

The family includes diffuse in
tubular M8 housing, retro-
reflective and through-beam
models.

These small photoelectric
sensors solve problems in
highly dynamic applications

such as robot gripper arms,
where components with light
weight, low space
requirements and yet the
highest switching precision
are demanded.

In short: the new
BOS 08M are small, rugged,
flexible and economical.

Diffuse, Retroreflective,
Through-beam receiver

Wiring diagrams

Through-beam emitter

Recommended accessories
please order separately

Connector
BKS-_ 48/BKS-_ 49

Reflector
BOS R-9



BOS 08M
Product overview

2.1.3

Photoelectric
Sensors

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.1

2.3

6

Type

Diffuse
BOS 08M-PS-RD10-S49
BOS 08M-PO-RD10-S49
BOS 08M-PS-RD10-03
BOS 08M-PO-RD10-03

Retroreflective
BOS 08M-PS-PR10-S49
BOS 08M-PO-PR10-S49
BOS 08M-PS-PR10-03
BOS 08M-PO-PR10-03

Through-beam
BOS 08M-PS-RE10-S49
BOS 08M-PO-RE10-S49
BOS 08M-PS-RE10-03
BOS 08M-PO-RE10-03

BOS 08M-X-RS10-S49
BOS 08M-X-RS10-03

OutputLight
type

Range

0...55 mm
0...55 mm
0...55 mm
0...55 mm

25...550 mm
25...550 mm
25...550 mm
25...550 mm

0...1.1 m
0...1.1 m
0...1.1 m
0...1.1 m

0...1.1 m
0...1.1 m

Connec-
tion

500 Hz
500 Hz
500 Hz
500 Hz

500 Hz
500 Hz
500 Hz
500 Hz

500 Hz
500 Hz
500 Hz
500 Hz

Switch-
ing type

Page

2.1.4
2.1.4
2.1.4
2.1.4

2.1.4
2.1.4
2.1.5
2.1.5

2.1.5
2.1.5
2.1.5
2.1.5

2.1.5
2.1.5

Special
features
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BOS 08M
Range 55 mm, 550 mm

2.1.4

25...550 mm

BOS 08M-PS-PR10-S49
BOS 08M-PO-PR10-S49

10...30 V DC
10 %
20 mA

PNP-Transistor
100 mA

Light- or dark-on
≤ 2 V
fixed

25...550 mm
LED, red light

640 nm

LED red

1 ms
500 Hz

M8×57.5 mm
M8 connector, 3-pin

Nickel plated brass
PMMA
13 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

0...55 mm

BOS 08M-PS-RD10-03
BOS 08M-PO-RD10-03

10...30 V DC
10 %
20 mA

PNP-Transistor
100 mA

Light- or dark-on
≤ 2 V
fixed

0...50 mm
LED, red light

640 nm

LED red

1 ms
500 Hz

M8×50 mm
3 m cable, PUR

3×0.14 mm²
Nickel plated brass

PMMA
47 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

0...55 mm

BOS 08M-PS-RD10-S49
BOS 08M-PO-RD10-S49

10...30 V DC
10 %
20 mA

PNP-Transistor
100 mA

Light- or dark-on
≤ 2 V
fixed

0...50 mm
LED, red light

640 nm

LED red

1 ms
500 Hz

M8×57.5 mm
M8 connector, 3-pin

Nickel plated brass
PMMA
13 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

Diffuse Range
Retroreflective Range
Through-beam Range

Diffuse
PNP, NO 55 mm
PNP, NC 55 mm
Retroreflective
PNP, NO 550 mm Polarizing filter
PNP, NC 550 mm Polarizing filter
Through-beam
PNP, NO 1.1 m Receiver
PNP, NC 1.1 m Receiver

1.1 m Emitter
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Recommended range
Emitter, light type
Wavelength
Indicator
Output function indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
No. of wires × cross-section
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection per

Diffuse values referenced to Kodak gray card 90% reflective.
Retroreflective values referenced to reflector R9.

Photoelectric
Sensors



BOS 08M
Range 550 mm, 1.1 m

2.1.5

Photoelectric
Sensors

0...1.1 m

BOS 08M-PS-RE10-03
BOS 08M-PO-RE10-03

10...30 V DC
10 %
15 mA

PNP-Transistor
100 mA

Light- or dark-on
≤ 2 V
fixed

0...1 m

LED red

1 ms
500 Hz

M8×50 mm
3 m cable, PUR

3×0.14 mm²
Nickel plated brass

PMMA
47 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

0...1.1 m

BOS 08M-X-RS10-03

10...30 V DC
10 %
15 mA

fixed

0...1 m
LED, red light

640 nm

M8×50 mm
3 m cable, PUR

2×0.14 mm²
Nickel plated brass

PMMA
47 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

0...1.1 m

BOS 08M-PS-RE10-S49
BOS 08M-PO-RE10-S49

10...30 V DC
10 %
15 mA

PNP-Transistor
100 mA

Light- or dark-on
≤ 2 V
fixed

0...1 m

LED red

1 ms
500 Hz

M8×57.5 mm
M8 connector, 3-pin

Nickel plated brass
PMMA
13 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

0...1.1 m

BOS 08M-X-RS10-S49

10...30 V DC
10 %
15 mA

fixed

0...1 m
LED, red light

640 nm

M8×57.5 mm
M8 connector, 3-pin

Nickel plated brass
PMMA
13 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2

25...550 mm

BOS 08M-PS-PR10-03
BOS 08M-PO-PR10-03

10...30 V DC
10 %
20 mA

PNP-Transistor
100 mA

Light- or dark-on
≤ 2 V
fixed

25...500 mm
LED, red light

640 nm

LED red

1 ms
500 Hz

M8×50 mm
3 m cable, PUR

3×0.14 mm²
Nickel plated brass

PMMA
47 g

IP 67
yes
yes

–10...+60 °C
EN 60947-5-2 Connectors

page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.1

2.3
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M8 metal



Features

– Supply voltage
10...30 V DC, polarity
reverse protected

– Output 200 mA, short
protected

– Output function indicator
– IP 67
– Standard housing

(M12×1) of metal
– Red and infrared light

versions
– Fixed and adjustable

sensitivity
– PNP or NPN, light-on or

dark-on
– Cable and connector

versions (M12 connector)

One feature describes all
the ingenious features:
simplicity.

The BOS 12M family
represents a radical simpli-
fication in sensor technology
for the most common
applications.
All sensors – diffuse,
retroreflective or through-
beams – are designed in the
same housing as a typical
inductive proximity switch
(M12×1).
This means that through-
beams and inductive
proximity switches are
mechanically and
electrically compatible!
As far as assembly is con-
cerned, there is no simpler
concept for sensors than
a drilled hole. And that is
all the sensors from the
BOS 12M compact series
need to be installed.

This brings simplification into
the design of system or
machine, makes converting
sensor types easier, and
reduces inventory through
multiple usage of
accessories. This in turn
means standardization
and simplification     of your
sensor needs. The BOS 12M
series in their rugged metal
housing is fully potted and
provides IP 67 protection.

2.1.6

Applications

– General automation tasks
– Assembly and handling
– Machine building
– Packaging machinery
– Robots
– Machine tools

Photoelectric
Sensors BOS 12M



BOS 12M
Product overview

Photoelectric
Sensors

2.1.7

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.1

2.3

6

Type

Diffuse with HGA
BOS 12M-PS-1N1I-S4-C
BOS 12M-PU-1HA-S4-C

Diffuse
BOS 12M-PS-1YA-S4-C
BOS 12M-PO-1YA-S4-C
BOS 12M-PS-1YA-B0-C-03
BOS 12M-PO-1YA-B0-C-03

BOS 12M-PS-1YB-S4-C
BOS 12M-PO-1YB-S4-C
BOS 12M-PS-1YB-B0-C-03
BOS 12M-PO-1YB-B0-C-03

BOS 12M-PS-1PD-S4-C
BOS 12M-PO-1PD-S4-C
BOS 12M-PS-1PD-B0-C-03
BOS 12M-PO-1PD-B0-C-03

Retroreflective
BOS 12M-PS-1QA-S4-C
BOS 12M-PO-1QA-S4-C
BOS 12M-PS-1QA-B0-C-03
BOS 12M-PO-1QA-B0-C-03

Through-beam
BLE 12M-PA-1PD-S4-C
BLE 12M-PA-1PD-B0-C-03

BLS 12M-XX-1RD-S4-L
BLS 12M-XX-1RD-B0-L-03

OutputLight
type

Range

0...23 mm
10...60 mm

0...100 mm
0...100 mm
0...100 mm
0...100 mm

0...200 mm
0...200 mm
0...200 mm
0...200 mm

0...400 mm
0...400 mm
0...400 mm
0...400 mm

0...1.5 m
0...1.5 m
0...1.5 m
0...1.5 m

0...5 m
0...5 m

0...5 m
0...5 m

Connec-
tion

1 kHz
1 kHz

200 Hz
200 Hz
200 Hz
200 Hz

200 Hz
200 Hz
200 Hz
200 Hz

200 Hz
200 Hz
200 Hz
200 Hz

200 Hz
200 Hz
200 Hz
200 Hz

500 Hz
500 Hz

500 Hz
500 Hz

Switch-
ing type

Page

2.1.8
2.1.8

2.1.8
2.1.8
2.1.9
2.1.9

2.1.9
2.1.9
2.1.9
2.1.9

2.1.9
2.1.9
2.1.9
2.1.9

2.1.10
2.1.10
2.1.10
2.1.10

2.1.11
2.1.11

2.1.11
2.1.11

Special
features
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Photoelectric
Sensors

BOS 12M
Range 23 mm,
60 mm, 100 mm

1...100 mm

BOS 12M-PS-1YA-S 4-C
BOS 12M-PO-1YA-S 4-C

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, red light
660 nm

LED yellow

2.5 ms
200 Hz

M12×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–15...+55 °C
5 kLux

2.1.8

Diffuse with background suppression Range
Diffuse Range

Diffuse
PNP 23 mm HGA
PNP 10...60 mm HGA, Teach-in
PNP 100 mm
PNP 100 mm
PNP 200 mm
PNP 200 mm
PNP 400 mm
PNP 400 mm
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output*
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Light spot diameter
Distance hysteresis (18 %/18 %)
Gray value shift (90 %/18 %)
Indicator
Output function indicator
Stability indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
No. of wires × cross-section
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

Diffuse values referenced to Kodak gray card 90% reflective.

Wiring diagrams, characteristics and accessories see page 2.1.12 and 2.1.13.

10...60 mm

BOS 12M-PU-1HA-S 4-C

10...30 V DC
10 %

≤ 25 mA
PNP-Transistor

100 mA
Light-/dark-on (selectable)

≤ 2.4 V
teach-in

LED, red light
660 nm

5×5 mm at 50 mm
≤ 5 %
≤ 10 %

LED yellow
LED green

0.5 ms
1 kHz

M12×74 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–20...+60 °C
5 kLux

Teach-in-
button

0...23 mm

BOS 12M-PS-1N1l-S4-C

10...30 V DC
10 %

≤ 25 mA
PNP-Transistor

100 mA
Light-on
≤ 2.4 V
fixed

LED, red light
660 nm
5×5 mm
≤ 5 %
≤ 5 %

LED yellow
LED green

0.5 ms
1 kHz

M12×74 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–20...+60 °C
5 kLux

www.balluff.de



BOS 12M
Range 100 mm,
200 mm, 400 mm

Photoelectric
Sensors

1...100 mm

BOS 12M-PS-1YA-B0-C-03
BOS 12M-PO-1YA-B0-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
light- or dark-on

≤ 2.5 V
fixed

LED, red light
660 nm

LED yellow

2.5 ms
200 Hz

M12×65 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
136 g

IP 67
yes
yes

–15...+55 °C
5 kLux

2.1.9

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.1

2.3

6

1...200 mm

BOS 12M-PS-1YB-S 4-C
BOS 12M-PO-1YB-S 4-C

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
light- or dark-on

≤ 2.5 V
fixed

LED, red light
660 nm

LED yellow

2.5 ms
200 Hz

M12×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–15...+55 °C
5 kLux

1...400 mm

BOS 12M-PS-1PD-S 4-C
BOS 12M-PO-1PD-S 4-C

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
light- or dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared light
880 nm

LED yellow

2.5 ms
200 Hz

M12×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–15...+55 °C
5 kLux

1...400 mm

BOS 12M-PS-1PD-B0-C-03
BOS 12M-PO-1PD-B0-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
light- or dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared light
880 nm

LED yellow

2.5 ms
200 Hz

M12×65 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
136 g

IP 67
yes
yes

–15...+55 °C
5 kLux

1...200 mm

BOS 12M-PS-1YB-B0-C-03
BOS 12M-PO-1YB-B0-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
light- or dark-on

≤ 2.5 V
fixed

LED, red light
660 nm

LED yellow

2.5 ms
200 Hz

M12×65 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
136 g

IP 67
yes
yes

–15...+55 °C
5 kLux

NS NPN NO
NO NPN NC

BOS 12M-_ _ -1YA-S 4-C

Output

*Ordering example for NPN transistor:

M12 metal



0...1.5 m

BOS 12M-PS-1QA-B0-C-03
BOS 12M-PO-1QA-B0-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
Light- or dark-on

≤ 2.5 V
Potentiometer 270°

LED, red light
660 nm

LED yellow

2.5 ms
200 Hz

M12×65 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
136 g

IP 67
yes
yes

–15...+55 °C
5 kLux

Photoelectric
Sensors

BOS 12M
Range 1.5 m

0...1.5 m

BOS 12M-PS-1QA-S 4-C
BOS 12M-PO-1QA-S 4-C

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
Light- or dark-on

≤ 2.5 V
Potentiometer 270°

LED, red light
660 nm

LED yellow

2.5 ms
200 Hz

M12×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–15...+55 °C
5 kLux

2.1.10

Retroreflective with Polarizing filter Range
Through-beam Range

Retroreflective
PNP 1.5 m Polarizing filter
PNP 1.5 m Polarizing filter
Through-beam
PNP 5 m Receiver

5 m Emitter
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Indicator
Power-on indicator
Output function indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
No. of wires × cross-section
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

Retroreflective values referenced to reflector R1.

Wiring diagrams, characteristics and accessories see page 2.1.12 and 2.1.13.



BOS 12M
Range 5 m

Photoelectric
Sensors

2.1.11

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...
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0...5 m

BLE 12M-PA-1PD-S 4-C

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, red light
660 nm

LED yellow

1 ms
500 Hz

M12×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...5 m

BLS 12M-XX-1RD-B0-L-03

10...30 V DC
10 %

≤ 20 mA

LED, red light
660 nm

LED green

M12×65 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
136 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...5 m

BLE 12M-PA-1PD-B0-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

≤ 200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, red light
660 nm

LED yellow

1 ms
500 Hz

M12×65 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
136 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...5 m

BLS 12M-XX-1RD-S 4-L

10...30 V DC
10 %

≤ 20 mA

LED, red light
660 nm

LED green

M12×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
30 g

IP 67
yes
yes

–15...+55 °C
5 kLux

NS NPN NO
NO NPN NC

BOS 12M-_ _ -1YA-S 4-C

Output

*Ordering example for NPN transistor:

www.balluff.de

M12 metal



2.1.12

BOS 12M
Function diagrams
Wiring

Photoelectric
Sensors

Kodak gray card
90% reflection

BOS 12M-..-1YA-
...

BOS 12M-..-1YB-...

BOS 12M-..-1PD-...

Emitter/
Receiver

Diffuse BOS 12M-..-1YA/1YB/1PD-...

Through-beam BLE/BLS 12M-...

Retroreflective BOS 12M-..-1QA-...

Reflector
BOS R-1

Range measured using side approach with Kodak gray card.

Range measured using side approach with reflector.

With the through-beam the maximum possible offset between emitter
and receiver is measured.

Wiring diagrams



2.1.13

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3

6

Photoelectric
Sensors

Alignment aid

The additional function
indicator on the through-
beam receiver allows you to
quickly align the emitter and
receiver.

First install the receiver and
then the emitter. As soon as
the emitter is in the active
range of the receiver, the
function indicator in the front
of the sensor goes out. This
indicator signals an optical
connection between emitter
and receiver. It is also well
visible for flush mounting.

Additional function indicator as
alignment aid

Receiver element

Function indicator

Potentiometer

Recommended accessories
please order separately

Protective end cap
BOS 12-SM-1

Connector
BKS-_ 19/BKS-_ 20

Right angle mirror
BOS 12-WS-1

Mounting clamp
BOS 12,0-BS-1

Air shield
BOS 12-LT-1

Reflector
BOS R-9

Slit apertures
BOS 12-BL-1

Reflector
BOS R-1

BOS 12M
Accessories

www.balluff.de

M12 metal



2.1.14

BOS 18M standard

Photoelectric
Sensors

Features

– Supply voltage 10...30 V
DC, polarity reverse
protected

– Outputs short protected
– IP 67 protection
– High resistance

to ambient light and
electrical noise

Applications

– Non-contact
– Packaging
– Parts counting
– Small parts recognition
– Assembly and

handling automation
– Conveying
– Machine building

The BOS 18M series in
metal housing (nickel plated
brass) has established
itself as the standard in auto-
mation. Long range and
sensing distance as well as
sophisticated technology
(such as background
suppression or laser light)
are today the standard for
this series.

Sensors in M18
metal housing for harsh
environments

The sensors shown here are
classics. They have proven
themselves over many years
in the machine tool industlry.
They are well-sealed,
rugged, precise and reliable.

Features

– Sealing test according to
heightened Balluff factory
standard

– Increased electrical
insulation and EMC

– High load capacity (even
with capacitive loads)

– Industry-conformal

BOS 18M

BOS 18M rugged

Applications

– Monitoring material feed
– Workpiece monitoring
– Tool break monitoring
– Positioning tasks
– Completeness checking
– Movement monitoring

www.balluff.de



BOS 18MM18 metal
Photoelectric
Sensors

The BOS 18M with teach-
in are optically, mechanically
and electrically compatible
with the potentiometer
version, so that they can
also be used reliably in
existing applications.

2.1.15

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3

6

BOS 18M teach-in

Diffuse, retroreflective and
through-beam models are
available.
The teach-in function makes
setting up the sensor even
easier.

The choice between NC/NO
is made by pressing a
button, so that only one
output line is needed. The
available line is then used
as a contamination output.

BOS 18M Laser through-beams

The movable optics on the
emitter allows the beam to
be focused at any desired
point between the emitter
and receiver.
The best small parts
detection is in a range of
20...80 cm.

Here the beam cross-
section can be focused to
a minimum diameter of
0.03 mm.

The BOS 18MR product
family features an integrated
right angle mirror made of
scratch-resistant glass which
is firmly attached to the
housing. Installation from the
front is no problem thanks to
the non-protruding optical
head.

Features

– Standard M18×1 metal
housing (nickel plated
brass)

– All sensors with visible red
light

– Enclosure rating IP 67
– Supply voltage

10...30 V DC,
polarity reversal protected

– Output short circuit
protected

BOS 18MR right angle head

Applications

– Roller conveyors
– Conveying lines
– Packaging industry

Features

– Long range (50 m)
– Very high switching

frequency (6 kHz)
– Straight and right angle

versions

Applications

– Drill break monitoring
– Precise part positioning
– Fast object counting



BOS 18M
Product overview

2.1.16

Type

Diffuse with HGA
BOS 18M-PA-1HA-S4-C
BOS 18MR-PA-1HA-S4-C
BOS 18M-PS-1HA-E5-C-S4
BOS 18MR-PS-1HA-E5-C-S4

Diffuse
BOS 18M-PS-1XA-E5-C-S4
BOS 18M-PO-1XA-E5-C-S4
BOS 18M-PS-1XA-E4-C-03
BOS 18M-PO-1XA-E4-C-03
BOS 18M-PA-1PA-E5-C-S4
BOS 18M-PA-1PA-E4-C-03

BOS 18M-PS-1XB-E5-C-S4
BOS 18M-PO-1XB-E5-C-S4
BOS 18M-PS-1XB-E4-C-03
BOS 18M-PO-1XB-E4-C-03

BOS 18M-PS-1PD-E4-C-03
BOS 18M-PO-1PD-E4-C-03
BOS 18M-PA-1PD-E5-C-S4
BOS 18M-PA-1PD-E4-C-03
BOS 18M-NA-1PD-E5-C-S4
BOS 18M-NA-1PD-E4-C-03
BOS 18M-PU-1PD-SA5-C
BOS 18M-PU-1PD-SA4-C
BOS 18M-PU-1PD-S4-C
BOS 18MR-PS-1OD-E5-C-S4

BOS 18M-PA-1PF-E5-C-S4
BOS 18M-GU-1PF-S4-Y

OutputLight
type

Range

40...120 mm
40...120 mm
10...120 mm
10...120 mm

0...100 mm
0...100 mm
0...100 mm
0...100 mm
0...100 mm
0...100 mm

0...200 mm
0...200 mm
0...200 mm
0...200 mm

0...400 mm
0...400 mm
0...400 mm
0...400 mm
0...400 mm
0...400 mm
0...400 mm
0...400 mm
0...400 mm
0...400 mm

0...1000 mm
0...1000 mm

Connec-
tion

600 Hz
600 Hz
500 Hz
600 Hz

100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz

100 Hz
100 Hz
100 Hz
100 Hz

100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz

1 kHz
1 kHz

500 Hz
1 kHz

200 Hz
1 kHz

Switch-
ing type

Page

2.1.18
2.1.34
2.1.18
2.1.34

2.1.24
2.1.24
2.1.24
2.1.24
2.1.19
2.1.19

2.1.24
2.1.24
2.1.24
2.1.24

2.1.25
2.1.25
2.1.19
2.1.19
2.1.19
2.1.19
2.1.19
2.1.20
2.1.29
2.1.35

2.1.20
2.1.21

Special
features
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BOS 18M
Product overview

Photoelectric
Sensors

2.1.17

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...
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2.3

6

M18 metal

Type

Retroreflective
BOS 18M-PA-1QB-E5-C-S4
BOS 18M-PA-1QB-E4-C-03
BOS 18M-NA-1QB-E5-C-S4
BOS 18M-NA-1QB-E4-C-03
BOS 18M-PU-1QB-S4-C
BOS 18MR-PS-1QB-E5-C-S4
BOS 18M-PS-1RB-E5-C-S4
BOS 18M-PO-1RB-E5-C-S4
BOS 18M-PS-1RB-E4-C-03
BOS 18M-PO-1RB-E4-C-03

BOS 18M-PA-1VD-E5-C-S4
BOS 18M-PA-1VD-E4-C-03
BOS 18M-NA-1VD-E5-C-S4
BOS 18M-NA-1VD-E4-C-03
BOS 18M-PS-1RD-E5-C-S4
BOS 18M-PO-1RD-E5-C-S4
BOS 18M-PS-1RD-E4-C-03
BOS 18M-PO-1RD-E4-C-03

Through-beam
BLE 18M-BA-1LT-S4-C
BLE 18MR-BA-1LT-S4-C

BLE 18M-PU-1PP-S4-C
BLE 18M-PS-1P-E5-C-S4
BLE 18M-PO-1P-E5-C-S4
BLE 18M-PS-1P-E4-C-03
BLE 18M-PO-1P-E4-C-03
BLE 18MR-PA-1PP-E5-C-S4

BLS 18M-XX-1LT-S4-C
BLS 18MR-XX-1LT-S4-C

BLS 18M-XX-1P-S4-L
BLS 18M-XX-1P-E5-L-S4
BLS 18M-XX-1P-E4-L-03
BLS 18MR-XX-1P-E5-C-S4

OutputLight
type

Range

2 m
2 m
2 m
2 m
2 m
2 m
2 m
2 m
2 m
2 m

4 m
4 m
4 m
4 m
4 m
4 m
4 m
4 m

0...50 m
0...50 m

0...16 m
0...16 m
0...16 m
0...16 m
0...16 m
0...16 m

0...50 m
0...50 m

0...16 m
0...16 m
0...16 m
0...16 m

Connec-
tion

100 Hz
100 Hz
100 Hz
100 Hz
500 Hz

1 kHz
100 Hz
100 Hz
100 Hz
100 Hz

100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz
100 Hz

6 kHz
6 kHz

500 Hz
100 Hz
100 Hz
100 Hz
100 Hz

1 kHz

Switch-
ing type

Page

2.1.21
2.1.21
2.1.21
2.1.21
2.1.29
2.1.35
2.1.25
2.1.25
2.1.25
2.1.25

2.1.21
2.1.21
2.1.21
2.1.21
2.1.25
2.1.25
2.1.25
2.1.25

2.1.31
2.1.31

2.1.29
2.1.25
2.1.25
2.1.25
2.1.25
2.1.35

2.1.31
2.1.31

2.1.29
2.1.25
2.1.25
2.1.35

Special
features
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Versions with AC voltage see page 2.1.32



Diffuse with background suppression Range
Diffuse Range

Diffuse
PNP 40...120 mm HGA
PNP 10...120 mm HGA
PNP 100 mm
PNP 400 mm
NPN 400 mm
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Indicator
Output function indicator
Stability indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
No. of wires × cross-section
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

BOS 18M
Range 120 mm

2.1.18

Photoelectric
Sensors

10...120 mm

BOS 18M-PS-1HA-E5-C-S 4

10...36 V DC
20 %

≤ 30 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2 V
Potentiometer 270°

LED, red light
660 nm

LED yellow
no

1 ms
500 Hz

M18×70 mm
M12 connector, 4-pin

Nickel plated brass
Glass
50 g

IP 67
yes
yes

–25...+55 °C
5 kLux

Diffuse values referenced to Kodak gray card 90% reflective.

Wiring diagrams, characteristics and accessories see page 2.1.22 and 2.1.23.

40...120 mm

BOS 18M-PA-1HA-S 4-C

10...30 V DC
10 %

≤ 30 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
18-turn potentiometer

LED, red light
660 nm

LED yellow
no

0.8 ms
600 Hz

M18×80 mm
M12 connector, 4-pin

Nickel plated brass
Glass
62 g

IP 67
yes
yes

–15...+55 °C
2 kLux



BOS 18M
Range 100 mm, 400 mm

2.1.19

0...100 mm

BOS 18M-PA-1PA-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

5 ms
100 Hz

M18×69 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...100 mm

BOS 18M-PA-1PA-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

5 ms
100 Hz

M18×62 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
140 g

IP 67
yes
yes

–15...+55 °C
5 kLux

M18 metal
with potentiometer

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3

6

Photoelectric
Sensors

0...400 mm

BOS 18M-PA-1PD-E5-C-S 4
BOS 18M-NA-1PD-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP or NPN-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

5 ms
100 Hz

M18×69 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...400 mm

BOS 18M-PA-1PD-E4-C-03
BOS 18M-NA-1PD-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP or NPN-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

5 ms
100 Hz

M18×62 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
140 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...400 mm

BOS 18M-PU-1PD-SA 5-C

10...30 V DC
10 %

≤ 25 mA
PNP-Transistor

200 mA
Light-/dark-on (selectable)

≤ 2.4 V
18-turn potentiometer

LED, infrared
880 nm

LED yellow
LED green/red

0.5 ms
1 kHz

M18×93.5 mm
M12 connector, 4-pin

Nickel plated brass
Glass
100 g

IP 65
yes
yes

–20...+60 °C
2 kLux

approval for
the automobile industry

www.balluff.de



BOS 18M
Range 400 mm, 1 m

2.1.20

Photoelectric
Sensors

Diffuse values referenced to Kodak gray card 90% reflective.
Retroreflective values referenced to reflector R1.

Wiring diagrams, characteristics and accessories see page 2.1.22 and 2.1.23.

0...400 mm

BOS 18M-PU-1PD-SA 4-C

10...30 V DC
10 %

≤ 25 mA
PNP-Transistor

200 mA
Light-/dark-on (selectable)

≤ 2.4 V
18-turn potentiometer

LED, infrared
880 nm

LED yellow
LED green/red

0.5 ms
1 kHz

M18×95 mm
3 m cable, PVC

3×0.25 mm²
Nickel plated brass

Glass
200 g

IP 65
yes
yes

–20...+60 °C
2 kLux

approval for
the automobile industry

Diffuse Range
Retroreflective Range

Diffuse
PNP 400 mm
PNP 1000 mm
PNP/NPN 1000 mm
Retroreflective
PNP 2 m Polarizing filter
NPN 2 m Polarizing filter
PNP 4 m
NPN 4 m
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Indicator
Output function indicator
Stability indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
No. of wires × cross-section
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

0...1 m

BOS 18M-PA-1PF-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

2.5 ms
200 Hz

M18×69 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–5...+55 °C
5 kLux
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Connectors
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sensors
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6

BOS 18M
Range 1 m, 2 m, 4 m

2.1.21

Photoelectric
Sensors

0...1 m

BOS 18M-GU-1PF-S 4-Y

11...30 V DC
10 %

≤ 25 mA
PNP and NPN (push-pull)

200 mA
Light-/dark-on (selectable)

≤ 2.5 V
18-turn potentiometer

LED, infrared
880 nm

LED yellow
LED green/red

0.5 ms
1 kHz

M18×91.5 mm
M12 connector, 4-pin

Nickel plated brass
Glass
100 g

IP 65
yes
yes

–20...+60 °C
1 kLux

2 m

BOS 18M-PA-1QB-E5-C-S 4
BOS 18M-NA-1QB-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP- or NPN-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, red light
660 nm

LED yellow
no

5 ms
100 Hz

M18×74 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–15...+55 °C
5 kLux

2 m

BOS 18M-PA-1QB-E4-C-03
BOS 18M-NA-1QB-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP- or NPN-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, red light
660 nm

LED yellow
no

5 ms
100 Hz

M18×64,5 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
140 g

IP 67
yes
yes

–15...+55 °C
5 kLux

4 m

BOS 18M-PA-1VD-E5-C-S 4
BOS 18M-NA-1VD-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP- or NPN-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

5 ms
100 Hz

M18×69 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–15...+55 °C
5 kLux

4 m

BOS 18M-PA-1VD-E4-C-03
BOS 18M-NA-1VD-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP- or NPN-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
Potentiometer 270°

LED, infrared
880 nm

LED yellow
no

5 ms
100 Hz

M18×62 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
140 g

IP 67
yes
yes

–15...+55 °C
5 kLux

www.balluff.de

M18 metal
with potentiometer



BOS 18M
Function diagrams

2.1.22

Photoelectric
Sensors

Diffuse with background suppression BOS 18M-_A-1HA-...

Kodak gray card
90% reflection

Range measured using side approach with Kodak gray card.

Diffuse BOS 18M-PA-1PA-...

Range measured using side approach with Kodak gray card.

Diffuse BOS 18M-_A-1PD-...

Kodak gray card
90% reflection

Range measured using side approach with Kodak gray card.

Retroreflective BOS 18M-_A-1QB-...

Reflector
BOS R-1

Range measured using side approach with reflector.

Retroreflective BOS 18M-_A-1VD-...

Reflector
BOS R-1

Range measured using side approach with reflector.

Kodak gray card
90% reflection



2.1.23

BOS 18M
Wiring
Accessories

2.1

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3

Photoelectric
Sensors

Front view

Note for BOS 18M-PU/GU-...

Moving or removing
the jumper inverts the final
stage function.

Wiring diagrams

BOS 18M-PA-...

BOS 18M-NA-...

BOS 18M-PU-...   BOS 18M-PS

BOS 18M-GU-...

www.balluff.de

M18 metal
with potentiometer

Mounting clamp
BOS 18,0-KB-1

Round aperture
BOS 18-BL-1

Reflector
BOS R-1

Protective end cap
BOS 18-SM-2

Air shield
BOS 18-LT-1

Swivel head
BOS 18-UK-10

Connector
BKS-_ 19/BKS-_ 20

Recommended accessories
please order separately



2.1.24

BOS 18M
Range 100 mm, 200 mm

0...100 mm/0...200 mm

BOS 18M-PS-1XA-E5-C-S 4
BOS 18M-PO-1XA-E5-C-S 4
BOS 18M-PS-1XB-E5-C-S 4
BOS 18M-PO-1XB-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, infrared
880 nm

LED yellow

5 ms
100 Hz

M18×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–5...+55 °C
2 kLux

0...100 mm/0...200 mm

BOS 18M-PS-1XA-E4-C-03
BOS 18M-PO-1XA-E4-C-03
BOS 18M-PS-1XB-E4-C-03
BOS 18M-PO-1XB-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, infrared
880 nm

LED yellow

5 ms
100 Hz

M18×62 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
160 g

IP 67
yes
yes

–5...+55 °C
2 kLux

Diffuse Range
Retroreflective Range
Through-beam Range

Diffuse
PNP, light-on 100 mm
PNP, dark-on 100 mm
PNP, light-on 200 mm
PNP, dark-on 200 mm
PNP, light-on 400 mm Poti
PNP, dark-on 400 mm Poti
Retroreflective
PNP, dark-on 2 m
PNP, light-on 2 m
PNP, dark-on 4 m
PNP, light-on 4 m
Through-beam
PNP, dark-on 16 m Receiver
PNP, light-on 16 m Receiver

16 m Emitter
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Indicator
Power-on indicator
Output function indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
No. of wires × cross-section
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

Photoelectric
Sensors

Diffuse values referenced to Kodak gray card 90% reflective.
Retroreflective values referenced to reflector R1.

*NPN versions on request.



0...400 mm

BOS 18M-PS-1PD-E4-C-03
BOS 18M-PO-1PD-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
18-turn potentiometer

LED, infrared
880 nm

LED yellow

5 ms
100 Hz

M18×67,5 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
160 g

IP 67
yes
yes

–5...+55 °C
2 kLux

2.1.25

BOS 18M
Range 400 mm,
2 m, 4 m, 16 m

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3

6

Photoelectric
Sensors

www.balluff.de

2 m/4 m

BOS 18M-PS-1RB-E5-C-S 4
BOS 18M-PO-1RB-E5-C-S 4
BOS 18M-PS-1RD-E5-C-S 4
BOS 18M-PO-1RD-E5-C-S 4

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, infrared
880 nm

LED yellow

5 ms
100 Hz

M18×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–5...+55 °C
2 kLux

2 m/4 m

BOS 18M-PS-1RB-E4-C-03
BOS 18M-PO-1RB-E4-C-03
BOS 18M-PS-1RD-E4-C-03
BOS 18M-PO-1RD-E4-C-03

10...30 V DC
10 %

≤ 20 mA
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, infrared
880 nm

LED yellow

5 ms
100 Hz

M18×62 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
160 g

IP 67
yes
yes

–5...+55 °C
2 kLux

0...16 m

BLE 18M-PS-1P-E5-C-S 4
BLE 18M-PO-1P-E5-C-S 4
BLS 18M-XX-1P-E5-L-S 4

10...30 V DC
10 %

≤ 20 mA (BLS ≤ 40 mA)
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, infrared
880 nm

LED yellow (for BLS)
LED yellow (for BLE)

5 ms
100 Hz

M18×70 mm
M12 connector, 4-pin

Nickel plated brass
PMMA
40 g

IP 67
yes
yes

–5...+55 °C
2 kLux

0...16 m

BLE 18M-PS-1P-E4-C-03
BLE 18M-PO-1P-E4-C-03
BLS 18M-XX-1P-E4-L-03

10...30 V DC
10 %

≤ 20 mA (BLS ≤ 40 mA)
PNP-Transistor*

200 mA
Light- or dark-on

≤ 2.5 V
fixed

LED, infrared
880 nm

LED yellow (for BLS)
LED yellow (for BLE)

5 ms
100 Hz

M18×62 mm
3 m cable, PVC

3×0.34 mm²
Nickel plated brass

PMMA
160 g

IP 67
yes
yes

–5...+55 °C
2 kLux

M18 metal
rugged

Wiring diagrams, characteristics and accessories see page 2.1.26 and 2.1.27.



2.1.26

BOS 18M
Function diagrams

Photoelectric
Sensors

Diffuse BOS 18M-P_-1XA-...

Range measured using side approach with Kodak gray card.

Diffuse BOS 18M-P_-1XB-...

Kodak gray card
90% reflection

Range measured using side approach with Kodak gray card.

Retroreflective BOS 18M-P_-1RB-...

Reflector
BOS R-1

Range measured using side approach with reflector.

Retroreflective BOS 18M-P_-1RD-...

Reflector
BOS R-1

Range measured using side approach with reflector.

Kodak gray card
90% reflection

Through-beam BLE/BLS 18M-...

For the through-beam the maximum possible offset
is measured between emitter and receiver.

Emitter/
Receiver

Diffuse BOS 18M-P_-1PD-...

Kodak gray card
90% reflection

Range measured using side approach with Kodak gray card.



2.1.27

BOS 18M
Wiring
Accessories

Wiring diagrams

Mounting clamp
BOS 18,0-KB-1

Round aperture
BOS 18-BL-1

Reflector
BOS R-1

Air shield
BOS 18-LT-1

Swivel head
BOS 18-UK-10

Connector
BKS-_ 19/BKS-_ 20

Recommended accessories
please order separately

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3
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Photoelectric
Sensors

www.balluff.de

M18 metal
rugged

Protective end cap
BOS 18-SM-2



BOS 18M with teach-in
Function diagrams
Wiring

2.1.28

Diffuse Range
Retroreflective Range
Through-beam Range

Diffuse
PNP 400 mm Alarm output
Retroreflective
PNP 2 m Alarm output, polarizing filter
Through-beam
PNP 16 m Receiver, alarm output

16 m Emitter, test input
Electrical data
Supply voltage UB

No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Help functions
Optical data
Emitter, light type
Wavelength
Indicator
Power-on indicator
Output function indicator
Contamination indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Connection
Housing material
Active surface material
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

Photoelectric
Sensors

Wiring diagrams

Diffuse BOS 18M-PU-1PD-...

Kodak gray card
90% reflection

Range measured using side approach with Kodak gray card.

Retroreflective BOS 18M-...-1QB-...

Reflector
BOS R-1

Range measured using side approach with reflector.

Through-beam BLE/BLS 18M-...

For the through-beam the maximum possible offset
is measured between emitter and receiver.

Emitter/
Receiver

Diffuse values referenced to Kodak gray card
90% reflection.
Retroreflective values referenced to
R1 reflector.



BOS 18M with teach-in
Range 400 mm, 2 m, 16 m

M18 metal
with teach-in

2.1.29

2 m

BOS 18M-PU-1QB-S 4-C

10...30 V DC
≤ 25 mA

PNP-Transistor
200 mA

Light-/dark-on (selectable)
≤ 2.5 V
teach-in

Contamination output

LED, red light
660 nm

LED yellow
LED green

1 ms
500 Hz

M12 connector, 4-pin
Nickel plated brass

Glass
65 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...400 mm

BOS 18M-PU-1PD-S 4-C

10...30 V DC
≤ 25 mA

PNP-Transistor
200 mA

Light-/dark-on (selectable)
≤ 2.5 V
teach-in

Contamination output

LED, infrared
880 nm

LED yellow
LED green

1 ms
500 Hz

M12 connector, 4-pin
Nickel plated brass

PMMA
65 g

IP 67
yes
yes

–15...+55 °C
5 kLux

Button Button

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3
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0...16 m

BLE 18M-PU-1PP-S 4-C

10...30 V DC
≤ 25 mA

PNP-Transistor
200 mA

Light-/dark-on (selectable)
≤ 2.5 V
teach-in

Contamination output

LED, infrared

LED yellow
LED green

1 ms
500 Hz

M12 connector, 4-pin
Nickel plated brass

Glass
65 g

IP 67
yes
yes

–15...+55 °C
5 kLux

0...16 m

BLS 18M-XX-1P-S 4-L

10...30 V DC
≤ 25 mA

teach-in

LED, infrared
880 nm

LED yellow

M12 connector, 4-pin
Nickel plated brass

Glass
65 g

IP 67
yes
yes

–15...+55 °C
5 kLux

Recommended accessories
please order separately

Mounting clamp
BOS 18,0-KB-1

Reflector
BOS R-1

www.balluff.de

Photoelectric
Sensors

Button Button

Connector
BKS-_ 19/BKS-_ 20



Laser through-beam Range

PNP 50 m Receiver
50 m Emitter

Electrical data
Supply voltage UB

No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Laser Class
Light spot diameter
Indicator
Output function indicator
Stability indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Connection
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

2.1.30

  Connector orientation

Wiring diagrams

Accuracy diagram

Smallest detectable part size
as a function of range.

Beam spot vertical to traverse direction of the object.

Range

m
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um
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ar

t 
si

ze

Range

m
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im
um

 p
ar

t 
si

ze

The included focusing tool
is used to focus the beam to
a point. Optimum small parts
detection is then possible in
this point.
At a distance of 20...80 cm
from emitter to receiver
parts down to a diameter
of 0.03 mm can then be
detected.

BOS 18M
Laser through-beam

Photoelectric
Sensors



BOS 18M
Laser through-beam
Range 50 m

0...50 m

BLE 18MR-BA-1LT-S 4-C

10...30 V DC
≤ 15 mA

PNP-Transistor
200 mA

Light- and dark-on (push-pull)
≤ 2.5 V

18-turn potentiometer

LED yellow
LED green/red

≤ 0.08 ms
6 kHz

M12 connector, 4-pin
Nickel plated brass

Glass
50 g

IP 65
yes
yes

–15...+55 °C
2 kLux

0...50 m

BLE 18M-BA-1LT-S 4-C

10...30 V DC
≤ 15 mA

PNP-Transistor
200 mA

Light- and dark-on (push-pull)
≤ 2.5 V

18-turn potentiometer

LED yellow
LED green/red

≤ 0.08 ms
6 kHz

M12 connector, 4-pin
Nickel plated brass

Glass
45 g

IP 65
yes
yes

–15...+55 °C
2 kLux

2.1.31

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...
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Photoelectric
Sensors

0...50 m

BLS 18M-XX-1LT-S 4-C

10...30 V DC
≤ 10 mA

Laser, red light
660 nm

2
focusable

M12 connector, 4-pin
Nickel plated brass

Glass
45 g

IP 65
yes
yes

–15...+55 °C
2 kLux

0...50 m

BLS 18MR-XX-1LT-S 4-C

10...30 V DC
≤ 10 mA

Laser, red light
660 nm

2
focusable

M12 connector, 4-pin
Nickel plated brass

Glass
50 g

IP 65
yes
yes

–15...+55 °C
2 kLux

Recommended
accessories
please order separately

Mounting clamp
BOS 18,0-KB-1

Connector
BKS-_ 19/BKS-_ 20

www.balluff.de

M18 metal
Laser



Diffuse Range
Retroreflective Range
Through-beam Range

Diffuse
Diode 100 mm
bridge 100 mm

200 mm
200 mm Poti

Retroreflective
Diode 2 m
bridge 2 m
Through-beam
Diode br. 16 m Receiver

16 m Emitter
Electrical data
Supply voltage UB

No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Optical data
Emitter, light type
Wavelength
Indicator
Output function indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Connection
No. of wires × cross-section
Housing material
Active surface material
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

2.1.32

0...100 mm/0...200 mm
2 m

BOS 18M-WS-7XA-B0-L-03
BOS 18M-WO-7XA-B0-L-03
BOS 18M-WS-7XB-B0-L-03

BOS 18M-WS-7RB-B0-L-03
BOS 18M-WO-7RB-B0-L-03

20...250 V AC
≤ 15 mA

Diode bridge
200 mA

Light- or dark-on
≤ 4 V

no

LED, infrared
880 nm

LED red

50 ms
10 Hz

3 m cable, PVC
3×0.34 mm²

Nickel plated brass
PMMA
160 g

IP 67
yes
no

–15...+55 °C
5 kLux

0...16 m

BLE 18K-WS-7P-B0-L-03
BLS 18K-XX-7P-B0-L-03

20...240 V AC
≤ 15 mA

Diode bridge
200 mA

Light- or dark-on
≤ 4 V
no

LED, infrared
880 nm

LED red

20 ms
25 Hz

3 m cable, PVC
3×0.34 mm²

PA
PMMA
175 g

IP 67
yes
no

–15...+55 °C
5 kLux

0...200 mm

BOS 18M-WS-7PB-B1-L-03

20...250 V AC
≤ 15 mA

Diode bridge
200 mA
Light-on

≤ 4 V
16-turn potentiometer

LED, infrared
880 nm

LED red

50 ms
10 Hz

3 m cable, PVC
3×0.34 mm²

Nickel plated brass
PMMA
160 g

IP 67
yes
no

–15...+55 °C
5 kLux

Diffuse values referenced to Kodak gray card 90% reflective.
Retroreflective values referenced to reflector R1.

BOS 18M (AC)
Range 100 mm, 200 mm, 2 m, 16 m

Photoelectric
Sensors

www.balluff.de



2.1.33

BOS 18M (AC)
Wiring
Accessories

2.1

Photoelectric
sensors
accessories
page 2.3.2 ...

2.3

Photoelectric
Sensors

Mounting clamp
BOS 18,0-KB-1

Round aperture
BOS 18-BL-1

Reflector
BOS R-1

Air shield
BOS 18-LT-1

Recommended accessories
please order separately

Swivel head
BOS 18-UK-10

Connector
BKS-_ 19/BKS-_ 20

M18 metal
with AC voltage

Wiring diagrams

Protective end cap
BOS 18-SM-2



Photoelectric
Sensors

BOS 18MR
Range 120 mm

2.1.34

Diffuse Range
Retroreflective Range
Through-beam Range

Diffuse
PNP 40...120 mm HGA
PNP 10...120 mm HGA
PNP 400 mm
Retroreflective
PNP 2 m Polarizing filter
Through-beam
PNP 16 m Receiver

16 m Emitter, test input
Electrical data
Supply voltage UB

Ripple
No-load supply current I0 max.
Switching output
Output current
Switching type
Voltage drop Ud at Ie
Settings
Help functions
Optical data
Emitter, light type
Wavelength
Indicator
Output function indicator
Stability indicator
Time specifications
Response time
Frequency of operating cycles f
Mechanical data
Dimensions
Connection
Housing material
Optical surface
Weight
Ambient data
Degree of protection per IEC 60529
Polarity reversal protected
Short circuit protected
Ambient temperature range Ta

Ambient light rejection

Diffuse values referenced to Kodak gray card 90% reflective.
Retroreflective values referenced to reflector R1.

10...120 mm

BOS 18MR-PS-1HA-E5-C-S4

10...36 V DC
20 %

≤ 20 mA
PNP-Transistor

200 mA
Light-on

≤ 2 V
Potentiometer 270°

LED, red light
660 nm

2 × LED yellow
LED green

≤ 1 ms
500 Hz

M18×78.6 mm
M12 connector, 4-pin
Nickel plated brass

Glass
57 g

IP 67
yes
yes

–25...+55 °C
10 kLux

40...120 mm

BOS 18MR-PA-1HA-S 4-C

10...30 V DC
10 %

≤ 30 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2.5 V
18-turn potentiometer

LED, red light
660 nm

LED yellow
no

0.8 ms
600 Hz

M18×82 mm
M12 connector, 4-pin
Nickel plated brass

Glass
62 g

IP 67
yes
yes

–15...+55 °C
2 kLux

  Connector orientation



2.1.35

2.1

Connectors
page 6.2 ...

Photoelectric
sensors
accessories
page 2.3.2 ...
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2 m

BOS 18MR-PS-1QB-E5-C-S4

10...36 V DC
20 %

≤ 20 mA
PNP-Transistor

200 mA
Dark-on

≤ 2 V
Potentiometer 270°

LED, red light
660 nm

2 × LED yellow
LED green

≤ 0.5 ms
1 kHz

M18×78.6 mm
M12 connector, 4-pin
Nickel plated brass

Glass
56 g

IP 67
yes
yes

–25...+55 °C
10 kLux

BOS 18MR
Range 400 mm, 2 m, 16 m

Photoelectric
Sensors

0...400 mm

BOS 18MR-PS-1OD-E5-C-S4

10...36 V DC
20 %

≤ 20 mA
PNP-Transistor

200 mA
Light-on

≤ 2 V
Potentiometer 270°

LED, red light
660 nm

2 × LED yellow
LED green

≤ 0.5 ms
1 kHz

M18×78.6 mm
M12 connector, 4-pin
Nickel plated brass

Glass
57 g

IP 67
yes
yes

–25...+55 °C
10 kLux

0...16 m

BLE 18MR-PA-1PP-E5-C-S4
BLS 18MR-XX-1P-E5-C-S4

10...36 V DC
20 %

≤ 20 mA
PNP-Transistor

200 mA
Light- and dark-on

≤ 2 V
Potentiometer 270°
Test input on emitter

LED, red light
660 nm

2 × LED yellow (only for BLE)
LED green (only for BLE)

≤ 0.5 ms
1 kHz

M18×78.6 mm
M12 connector, 4-pin
Nickel plated brass

Glass
57 g

IP 67
yes
yes

–25...+55 °C
10 kLux

M18 metal
with angle head

2.1

Wiring diagrams

www.balluff.de

Connector
BKS-_ 19/BKS-_ 20





mirror, provide a selective
barrier against the reflected
"object light" while still
allowing the "reflector light"
to pass freely.

reflected "object light" from
"reflector light". False
switching can therefore not
be ruled out. Balluff retro-
reflective sensors are
available with polarization
filters, which together with a
Balluff reflector, which is
an "optically active" prism

A part of the emitter light in
retroreflective systems is
reflected directly back to the
receiver from target objects
with shiny surfaces, e. g.
stainless steel, aluminum or
tinplate. Simple retro-
reflective systems can thus
not reliably distinguish

Polarizing filters
When do you need them?

How do they work? Light consists of a number of
"single beams", all of which
oscillate sinusoidally around
their propagation axes.
Their polarization planes are
however independent of
each other and can assume
any angle orientation (see
figure). When they meet
a polarizing filter (fine grid
lines), only the beams
oscillating parallel to the grid

plane are allowed to pass,
and those oscillating at right
angles to the grid are can-
celled out. Of all the other
polarization planes, only the
portion which consists
of parallel components is
allowed to pass.

... for blocking reflected light

On the other hand, the light
reflected from the triple
mirror, with its polarization
plane rotated by 90º as
described above, is allowed
to pass unhindered by this
filter.

... for reliable detection of
reflecting target objects

Behind the filter, the light
only oscillates parallel to the
polarization plane. For
this light, an additional 90º
rotated polarizing filter
becomes an impassable
barrier.

Principles,
Definitions

2.0.18

With a 90º rotated polarizing
filter in front of both the
emitter and receiver of a
retroreflective system,
you can therefore prevent
reflected light from a
reflecting target object from
false triggering the signal of
the photoreceiver.

The receiver of a retro-
reflective system is thereby
fully shielded even when
a reflecting target object
enters the beam, so that the
object is still reliably
detected.

... is 35...85 %
(non-condensing).

Max. humidity ...

Luminescence To sense invisible marks on
objects, so-called
luminescent materials
(contained in special chalks,
inks, paints etc.) are used
which can only be made
visible under ultraviolet (UV)

light. The fluorescent ma-
terials convert the invisible
UV light (short wavelength,
here 380 nm) into visible light
(between blue 450 nm and
dark red 780 nm).

This effect is called photo-
luminescence.
The visible light can then be
detected as usual by the
receiver component of the
sensor.

Photoelectric
Sensors



Depending on the surface
composition of the object,
one of three types of

Reflection
What is it? Light beams propagate in

free space in a straight line.
Upon striking an object, they
are reflected back.

... occurs with a highly shiny
(reflecting) surface. The
angle of incidence is thereby
the same as the angle of
reflection (εI = εE ).

Total reflection ...

Retroreflexion ... ... is caused by two mirrors
at vertical angles to each
other. The double reflection
causes a light beam to be
bounced back in the same
direction. The angle of
incidence can thus be
altered in a relatively wide
range.

2.0.19

Principles,
Definitions

reflection occurs: total
reflection, retroreflection,
and diffuse reflection.

... occurs with an uneven
and rough surface. It can be
demonstrated with a variety
of poorly reflecting and
variously oriented miniature
mirrors.
Infalling light is widely
"scattered" from such a
surface. The reflection losses

are higher the darker
and more matte finished the
surface is.

Diffuse reflection ...

Retroreflective

ReflectorEmitter/
Receiver

Target

Retroreflective types have
the emitter and receiver inte-
grated into a single housing.
A reflector on the opposite
side of the beam bounces
the emitter's light back to
the receiver. A target object
interrupts the reflected light
beam and causes a change
in the output signal.

With reflective surfaces it is
recommended that the light
reflected from the object be
filtered out using a polarizing
filter in front of the receiver,
in order to prevent any
possible spurious signals.

The two-dimensional
principle of retroreflection
described above can be
carried over to a spatial
system with three mirrors
which are oriented at right
angles to each other (one
corner of a cube standing
on its point). A light beam
entering this system is

totally reflected by all three
surfaces and exits parallel to
the infalling beam.
Triple mirrors are said to be
"optically active",     because
they also rotate the polar-
ization level of the reflected
light beam by 90º. This
characteristic is needed –
together with a polarization

Reflectors
optically active triple mirrors

Six triple-mirrors are
combined into a hexagon
and arranged in honeycomb
fashion. Their orientation
with respect to the light
beam is then totally
uncritical.

These are generally made of
plastics with high optical
density, injected as sheets or
pressed into flexible tape.

filter (see page 2.0.18) – to
provide reliable detection of
reflecting objects using ret-
roreflective sensor systems.

The reflection losses are in
the ideal case negligible.

2.0

Photoelectric
Sensors

www.balluff.de



Switching distance
Switching distance s ... ... is the distance between

the standard target and the
"sensing face" of the light
sensor for causing a signal
change (per EN 60947-5-2).

... is a switching distance
parameter which ignores
manufacturing tolerances,
random variance, and
external influences like
temperature and voltage.

Actual switching
distance sr ...

... is the switching distance
at rated voltage Ue taking
into account manufacturing
tolerances at rated ambient
temperature
(T = +23 °C ±0.5).

Useful switching
distance su ...

... is the permissible
switching distance within
specified voltage and
temperature ranges
(0.80 sn  ≤ su  ≤ 1.20 sn).

Blind zone ... ... is the permissible
switching distance within
specified voltage and
temperature ranges
(0.80 sn  ≤ su  ≤ 1.20 sn).

Detection range sd ... ... is the area within which
the switching distance of an
opto switch can be set using
a standard target.

Rated switching
distance sn ...

sn

sr

su

sd

120 % 80 %
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135 % 100 %

Emitter light Optical sensors generally
use the following emitter
components:

Red light-LED
Visible light, good as an
alignment aid and for sensor
adjustment.
Infrared-LED (IR)
Invisible beam with high
energy.

Red light laser
Visible light whose physical
properties make it ideal for
small parts detection and
long ranges.

Principles,
Definitions

2.0.20

Teach-in Sensor settings on teach-in
sensors do not have to be
made using a potentiometer
or slide switches; everything
is controlled with the push of
a button. The microcontroller
integrated into teach-in
sensors allows the entire
setup sequence to be
controlled by pressing the

button. The use of defined
calibration steps also means
that the sensor cannot be
calibrated for an unreliable
zone. The microcontroller
also assumes control of the
contamination indicator and
the contamination output.
A variety of Balluff teach-in
sensors also provide the

option of remote operation,
whereby the teach-in cal-
ibration process is initiated
"externally" through a cable
line.

Photoelectric
Sensors
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Principles,
Definitions

... is the switchpoint shift
with changing temperature in
% of sr.

Temperature drift ...

... for the emitter interrupts
the light pulses from the
emitter and allows the
function of emitter and
receiver to be checked.
When using Test+, Test–
must be at 0 V, when using
Test–, Test+ must be at
10...30 V.
The receiver output must

switch each time when a
voltage of 10...30 V DC
(Test+) or 0 V (Test–) is
present on the test input.
Contamination or mal-
adjustment on the optical
axis causes the emitter
signal to reach the receiver
only weakly, if at all.
Therefore the output will not

switch even though the test
input is activated. The test
function provides a remote
check of the thru-beam type
and serves as a preventive
measure.

The test input ...
(for series BOS 15, BOS 25,
BOS 36, BOS 65, BOS 74)

... is a measure of the
lights transmission ability of
a medium.

Transmission ... It is defined as the ratio of:
– passed to
– entering light (in %).

Diffuse transmission is the
term which is used when the
light is partially or completely
diffused.

In triangulation ... ... the light cones of a
through-beam system
intersect each other at a
narrow angle. A target object
will only be registered in
the area where the cones
overlap. The emitter light
which is reflected or diffused
from objects outside this
limited zone cannot be

registered by the photo-
receiver. This fact can
be used to advantage in
the triangulation method
to sense relatively small
distance changes
(e.g. grooves, shaft
recesses). Color and shape
of the object have very little
effect on the registration.

Rated switching distance sn

Actual switching distance (in % of sn)

Switching hysteresis  (in %)

∅ of the response beam at sn/2 typ. (mm)

∅ of the active area (mm)

Diffuse

100 mm 200 mm 400 mm 1 m 2 m

125 125 125 135 150

≤ 20 ≤ 20 ≤ 25 ≤ 15 ≤ 15

20 25 150 300 300

Background suppression

120 mm 250 mm 1.1 m

135 135 135

≤ 1 ≤ 1 ≤ 1

6 10 25

Retroreflective

2 m 4 m 8 m

150 150 150

≤ 10 ≤ 10 ≤ 10

50 100 150

Through-beam

5 m 8 m 16 m 50 m

150 150 150 150

≤ 15 ≤ 15 ≤ 15 ≤ 15

8 12 12 20

Technical Data, general

Ambient operating
temperature ...

... is the temperature
range within which reliable
operation of the opto

switch is guaranteed.
Balluff standard:
–15 °C ≤ Ta ≤ +55 °C

Polarity reversal
protection

The supply voltage leads
can be reversed without
destroying the sensor. In
combination with the short

circuit protection, these
sensors are completely
protected against miswiring.

Contamination ...
(influence on the sensing
range)

... reduces the indicated
sensing range of sensors
and fiber optics as
compared with "pure air",
because the dirt and dust
particles:

– accumulate on the lenses
and affect their
transparency, and

– absorb and diffuse the
light in the incoming beam.

An oil-free source of com-
pressed air can be used to
prevent dirt and contami-
nation effects due to impure
air.

2.0

Photoelectric
Sensors

Emitter

Receiver

Target

www.balluff.de



... illuminates in the "safe"
range, where the input
energy is at least 30 % over
or under the "threshold
energy".
The "threshold energy"
at which a signal change
is effected, is defined as
100 %. The "safe" range is
therefore reached when:

– the input signal is at
130 % or more of the
threshold energy

– the input signal is at
70 % or less than the
threshold energy.

Output
(red LED)

D
ar

k-
on

Li
gh

t-
on

stable

unstable

stable

Switching
threshold

Stability
(green LED)

The contamination
indicator (green) ...
(for series BOS 15, BOS 18
(some), BOS 25, BOS 44,
BOS 65, BOS 74)

Contamination scale Pure air
Trace contamination
Slight contamination
Moderate contamination

High contamination

Worst contamination

Ideal conditions
Relatively clean air in indoor rooms
Tool and storage rooms
Dusty and vaporous environment
switching distance reduced by a factor of s = 0.5 su

Heavy precipitations, swirling flakes and chips
optosensor function may fail
Coal dust precipitating on the lens
optosensor function may fail

Principles,
Definitions

2.0.22

Resistance
to mechanical impact
per EN 60068-2-27

Pulse shape: half-sine
Peak acceleration:
300 –  (30 gn)
Pulse duration: 11 ms

 m
 
 s2

3 shocks per main axis
and direction, for a total of
18 shocks

to continuous shock
per EN 60068-2-29

Pulse shape: half-sine
Peak acceleration:
1000 –  (100 gn)
Pulse duration: 2 ms

 m
 
 s2

4000 shocks per main axis
and direction, i. e. 24.000
shocks in total

to mechanical vibration
per EN 600068-2-6

Frequency range:
10...2000 Hz
Amplitude: 1 mm
(peak-to-peak) to 122 Hz
30 gn above 122 Hz

Duration: 20 for each
position and direction

Photoelectric
Sensors


