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Solutions for the most challenging applications
Balluff offers standard photoelectric sensors with diffuse, 
background suppression, retroreflective and through-beam 
sensing modes. In addition, sensors are available for distance 
measuring, color, contrast, luminescence, fiber optics, slot, angle, 
light grids, windows, and light arrays. 

Balluff provides the correct light source for any application. Red 
light for solving general purpose applications that also allows for 
easy setup and integration. Laser light for accurately and reliably 
detecting the smallest of parts. Lastly for the harshest and most 
demanding applications, infrared, to cut through dust, dirt and 
other contaminants.

Photoelectric sensors from Balluff comprise:
 Ranges up to 100 meters
 Plastic and metal enclosures 
 Housings with IP69K ratings

Industries served by Balluff photoelectric sensors:
 Packaging
 Paper and Printing
 Life Sciences
 Textile 
 Timber

Photoelectric applications include:
 Part counting
 Height measurements
 Part orientation
 Transparent bottle detection
 Luminescence

Photoelectric Sensor Overview

As applications vary so does the need for various sensors
Balluff’s photoelectric sensors include a wide variety of housings including exclusive miniature designs, 
tubular styles from 8mm through 30mm, and small, medium, and large block styles. These devices 
provide non-contact detection of parts over longer distances than other sensing modes such as 
inductive or capacitive sensors.

With an industry leading wide variety of tubular styles, application upgrades from inductive or capacitive 
sensors are easily done with minimal effort.

 Material Handling
 Semiconductor 
 Steel
 Pharmaceutical
 Food and Beverage

 Error proofing
 Color verification
 Diameter and part measurement
 Loop control
 Part presence

 Robust and reliable performance
 Variety of outputs and connections
 Network compatibility
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Available light sources

LED red light is a visible red light that is 
easily seen and can aid in fast setup of the 
sensor. 

Lasers provide a consistent light with 
a small beam diameter for small part 
detection. Although the light beam is 
small and concentrated, it can be easily 
interrupted by airborne particles. If there is 
dust or mist in the environment the light will 
be scattered making the application less 
successful than desired. Class 1 lasers are 
safe under all normal use conditions. Class 
2 lasers are somewhat safer because of the 
blink reflex of the eye.

Infrared LEDs will produce an invisible 
(to the human eye) light while being more 
efficient and generate the most light with the 
least amount of heat. Infrared light sources 
are perfect for harsh and contaminated 
environments where there is oil, dust or 
other airborne contaminates. 

LEDs are modulated or turned on and off 
very rapidly. This modulation determines 
the amount of light a photoelectric sensor 
can create and prolongs the life of the LED. 
In addition, the sensor receiver is designed 
to detect the modulated light at the same 
frequency to help eliminate false triggering 
the sensors output caused by ambient light.

Application Considerations

Basic sensing modes

Diffuse mode provides the perfect solution 
when only one side of the application is 
accessible. Sensing range is dependent 
on the targets’ reflectivity as the sensor 
operation depends on the amount of light 
reflected back from the object to the sensor. 
See page 6.

Background suppression is for 
applications that have a higher reflective 
background behind the target or when the 
background needs to be ignored. These 
are self-contained sensors that determine 
the sensing range using the triangulation 
method. See page 8.

Retroreflective mode sensors have longer 
ranges than diffuse however this mode 
requires the mounting of a reflector. The 
sensor’s sensing range is dependent on the 
size and efficiency of the reflector used. See 
page 10.

Through-beam mode provides the longest 
sensing ranges with highest gains for the 
harshest environments. Access to both sides 
is required as there are two devices to mount 
and wire. See page 12.

A successful photoelectric application, as well as any other sensor application, depends on careful 
considerations of the device and its specific characteristics. Selecting the wrong sensing mode, light 
source, output type or even the switching frequency can have drastic effects on machine production. 
This section reviews some factors that should be taken into account during the sensor selection 
process as well as some key terminology.



Photoelectric Handbook 5

www.balluff.com

Output operate modes and output types
Diffuse and background suppression sensors depend on the 
amount of light reflected back to the receiver to actuate the output. 
Therefore, Light-on (normally open) operate refers to the switching 
of the output when the amount of light striking the receiver is 
sufficient, as when the object is present. Likewise, Dark-on 
(normally closed) operate would refer to the target being absent or 
no light being reflected back to the receiver.

Retroreflective and through-beam sensors are similar in the fact 
they depend on the target interrupting the light beam being 
reflected back to the receiver. When an object interrupts the light 
beam, preventing the light from reaching the receiver, the output 
will energize which is referred to as Dark-on (normally open) 
switching mode. Light-on (normally closed) operate switching 
mode or normally closed output is true when the object is not 
blocking the light beam.

Outputs from photoelectric sensors are either digital or analog. 
Digital outputs are on or off and are usually three wire PNP 
(sourcing output) or NPN (sinking outputs). The exception to this 
is a relay output that provides a dry or isolated contact requiring 
voltage being applied to one pole.

Analog outputs provide a dynamic or continuous output that varies 
either a voltage (0-10 volt) or current (4-20mA) throughout the 
sensing range. 

Some specialty photoelectric sensors will provide a serial or 
network communication output for communications to higher 
level devices. Depending on the network, IO-Link, for instance, 
additional diagnostics can be provided or even parameterization of 
the sensors.

Digital
On

Off

Relay Analog

(NC)

(NO)

Common

O
ut

pu
t

Master Device

Non-shielded Cable
Three Conductors

Analog to Digital Conversion

PNP NPN

Light Operate

Light Operate

Dark Operate

Dark Operate

Diffuse and background suppression

Retroreflective and through-beam
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Diffuse Sensors

Specialty sensors that use diffuse mode of operation

Contrast sensors Color sensors Luminescence sensors Distance measuring sensors

Object 
to Detect

Diffuse 
Sensor

Object 
to Detect

Diffuse 
Sensor

Two independent side by side conveyors are moving totes to different stations. The totes must be 
detected on each conveyor however only one side of the conveyor is accessible plus there is a 
wall on one side of the second conveyor. Diffuse sensors have both the emitter and receiver in the 
same housing and use the light reflected from the tote to activate the output. Since both sides of 
the conveyor are inaccessible, the diffuse sensor is the ideal solution for this application as only one 
device needs to be installed.

Benefits of diffuse mode sensors
 Single device installation
 Lower cost than other sensing modes
 Only need access to one side of application
 Monitors surfaces and reflectivity
 Versions for transparent detection

Balluff diffuse sensors:
 Available in red light, infrared and laser light sources to reliably 

detect a variety of parts in numerous applications
 Offered in both plastic and metal housings of tubular and block 

designs
 Sensing range configuration may be fixed, potentiometer 

adjustable or pushbutton teach
 Connections can be cable out, M8 or M12 connectors
 Outputs are available in PNP, NPN or relay for easy control 

integration with either normally open or normally closed contacts

Diffuse sensing mode, sometimes referred to as proximity or energetic, 
uses the reflectivity of the target. Unlike other photoelectric sensing 
modes, the object reflects the light back to the sensor’s receiver 
instead of interrupting the light beam to actuate the output. Diffuse 
mode sensors have a shorter sensing range than either retroreflective 
or through-beam sensing modes.

When the emitter’s light beam strikes the target the light is reflected in 
many directions. A portion of the reflected light will reach the receiver 
and if the threshold is great enough the output will activate.

Different types of diffuse sensors are available but the operating 
function is based on the same principle. These include fixed focus, 
sharp cutoff or convergent mode which means that the beam is 
focused to a single focal point. At some region before or after the 
focused point the sensor will not detect the object. The region that 
is within focus is referred to as depth of field, similar to a camera’s 
focus on an object. Another version is the wide angle or divergent 
diffuse sensor. These sensors have a very wide sensing area and are 
especially well suited for detecting small objects such as string or wire. 
Lastly is the background suppression which is a diffuse style however 
these sensors ignore backgrounds through a different technology.  
This is discussed in more detail on pages 8 and 9.

Focal Point

Diffuse 
Sensor
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BOS 18KW

BOS 21M

BOS 50K

Product Maximum Light Source
Family Range Red Laser Infrared
BOS 08E 60 mm
BOS Q08 60 mm
BOS R01E 100 mm
BOS 18K 350 mm
BOS 16K 380 mm
BOS 12M 400 mm
BOS 18KW 400 mm
BOS 18MR 400 mm
BOS 11K 450 mm
BOS 18E 700 mm
BOS 18KF 700 mm
BOS G18E 700 mm
BOS 6K 800 mm
BOS 18M 800 mm
BOS 5K 900 mm
BOS 21M 2,000 mm
BOS 23K 2,000 mm
BOS 30M 2,000 mm
BOS 64K 2,000 mm
BOS 50K 3,500 mm

BOS 30M

BOS 23K

BOS 64K

60 mm 3,500 mm

BOS 12M

BOS 11K BOS 5K

BOS 6K

BOS 18M

Diffuse 
Sensor Reflective 

Surface

Application considerations:
 Target reflectivity determines sensing ranges. Sensing ranges 

listed are based off Kodak paper with a 90% reflectance. 
Therefore, any target that is less reflective will result in a shorter 
sensing range.

 Shiny targets may reflect the light beam away from the sensor, 
thus resulting in no or very little light being reflected back to the 
sensor’s receiver. In applications where the target is very shiny, 
the target’s surface must be parallel to the sensor’s face. If the 
target has a radius, such as a wheel, erratic detection may 
occur.

 Unless using a laser or small beam light source, detecting small 
parts can present challenges as the target could be too small to 
reflect enough light back to the receiver. 

 Dark targets may absorb the emitted light therefore the reflected 
light may not be sufficient to trigger the output.

 In some cases, if the background is close to the same color or 
is more reflective than the target it may be difficult to adjust the 
sensor for reliable functionality. 

 In dusty dirty environments diffuse sensors may lose their 
margin or gain due to foreign matter buildup on the lens.

BOS 18KF

BOS 18E

BOS 18MR
RANGE

BOS R01E

BOS 08E

BOS Q08 BOS 18K BOS 16K BOS G18E
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Background Suppression Sensors

Object 
to DetectSensor

Background

Emitter

Receiver

BackgroundTarget

Pivot Assembly

Emitter

Receiver

Background
Object

Pivot Lens

In this application, product presence needs to be verified in a blister pack before the sealing process. 
The product and blister pack material can be various colors and textures and in some cases they 
will be very close to the same color as the product. The sensor must have a small focused light 
beam and a visible beam is preferred for ease of setup. Regardless, the product needs to be verified 
without sensing the package from above, because of machine compactness, making the background 
suppression sensor the ultimate solution.

Background suppression sensors are becoming more popular because of their ability to ignore 
backgrounds thus preventing false triggering. These sensors excel in applications where the 
background would possibly change, for instance people walking behind a conveyor in light colored 
clothing. Also, they are perfect for error proofing parts to ensure O-rings or other parts are in position.

Advantages of background suppression sensors
 Less sensitive to target color
 Ignores reflective backgrounds
 Detects small objects
 Precise and repeatable
 Single device to be installed

Balluff background suppression sensors
 Available in a wide variety of housings to meet the most 

demanding applications including plastic and metal with IP69 
ratings

 Multiple connection and output configurations for easy 
implementation

 Defined light spots for accurate small part detection and 
verification Infrared light sources for tough environments

 Both mechanical and electronic adjustments are offered

Background suppression is a variation of the diffuse sensing mode 
that utilizes the triangulation principal. When the light emitted from 
the sensor strikes the target, it will be reflected back to the receiver 
at some angle. The closer the target to the receiver, the greater the 
angle and likewise the farther the target is from the sensor, the smaller 
the angle. Unlike the standard diffuse sensor which depends on the 
amount of light reflected back to the receiver, these sensors also 
depend on the angle of the light striking the sensor to activate the 
output. 

Adjustable background suppression sensors are available either with a 
mechanical or electronic adjustment, each with their advantages. The 
sensors use more sophisticated electronics and therefore are more 
expensive than their standard diffuse mode counterparts. Background 
suppression sensors also have a shorter sensing range than diffuse 
sensors. 

Even though background suppression sensors may be more expensive 
and complex, they can provide solutions to complex applications or 
applications that have pushed diffuse sensors to their limit. These 
sensors are especially suited for error proofing applications.

 Better optics
 Sharper cutoff range
 Stable through temperature 

range

 Cannot withstand high 
vibrations

 Requires larger housing

 Possibly more expensive

Mechanical adjustment background suppression
Advantages Disadvantages

 Smaller housings
 Better in high vibrations

Electronic adjustment background suppression
Advantages Disadvantages
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Product Maximum Light Source
Family Range Red Laser Infrared
BOS 08E 30 mm
BOS 18E 40 mm
BOS Q08 50 mm
BOS 12M 100 mm
BOS 18KW 100 mm
BOS 11K 100 mm
BOS 18KF 100 mm
BOS R01E 100 mm
BOS 18MR 120 mm
BOS R020K 150 mm
BOS 18M 300 mm
BOS 5K 300 mm
BOS 21M 400 mm
BOS 6K 400 mm
BOS 26K 600 mm
BOS 64K 2,000 mm
BOS 50K 2,000 mm
BOS 23K 5,000 mm
BOS 63M 6,000 mm

BOS 64K

BOS 50K

BOS 18KF

BOS 26K BOS 63MBOS 18MR BOS 23K
RANGE

30 mm 6,000 mm

BOS 18KW

BOS 12M

Application considerations:
 Higher costs than standard diffuse sensors
 Typically have a shorter sensing range than standard diffuse sensors
 May have a minimum sensing range (blind spot)
 The light spot should be smaller than the object being detected. If the 

target is smaller than the light spot, the sensor may detect the background 
because the light beam passes around the target. This is referred to as the 
cross-eyed effect.

 If the background is highly reflective, for instance a mirror or reflector, too 
much light may be returned to the receiver. This is referred to as the blinding 
effect. To correct this issue tilt the sensor approximately 5°.

 When using a fixed background suppression sensor (no adjustment for 
sensing distance) then the sensor should be adjusted for the background not 
the object

 It is best if the target moves either toward or perpendicular to the sensor face

BOS 11K

BOS 18E BOS R01E

Target movement

Background

Target

Cross-eyed effect 85°

90°

Blinding effect

BOS R020K

BOS 18M

BOS 5K BOS 6KBOS 08E BOS Q08

BOS 21M



10 Photoelectric Handbook

www.balluff.com

Retroreflective Sensors

Object 
to Detect

Sensor Retroreflective
Target

Packaging lines use retroreflective sensors to detect jam conditions, presence or to ensure that product 
is evenly spaced. In this case the packaging may have a wet or glossy surface therefore polarized 
retro-reflective sensors are used to reliably detect the milk cartons on the conveyor. Non-polarized 
retroreflective sensors may be false triggered by the shiny surface.

Similar to diffuse sensors, retroreflective sensors have both the emitter and receiver in the same housing. 
However, the retroreflective sensor requires a good quality reflector to reflect the light back to the 
sensor’s receiver. The output is triggered by the target object breaking or interrupting the light beam.

Benefits of retroreflective mode sensors
 Longer ranges than diffuse mode sensors
 Reliably detects shiny objects with polarized versions
 Versions for transparent detection
 Less expensive than through-beam 
 Easy alignment especially when using red light or laser

Balluff retroreflective sensors
 Available in red light, infrared and laser light sources and in either 

polarized or non-polarized versions
 Available in a wide variety of housings: tubular, small block, 

medium block, large block, metal and plastic
 Sensing range configuration may be fixed, potentiometer 

adjustable, or pushbutton teach
 Connections can be cable out, M8 or M12 connectors
 Outputs are available in PNP, NPN or relay for easy control 

integration with either normally open or normally closed 
contacts.

 Quality reflectors including plastic, glass, and tape are available 
for the most demanding applications

Retroreflective sensing mode, occasionally referred to as retro or 
reflex, requires the use of a reflector or reflective tape to reflect the 
emitted light back to the receiver. Similar to the through-beam sensing 
mode, the target must break the light beam to actuate the output. The 
retroreflective sensor is similar to the diffuse sensor in that the emitter 
and receiver are incorporated in a single housing.
 
The sensing range of the retroreflective sensor is dependent on the 
size and efficiency of the reflector referred to as the reflective index. 
Typically, the sensing distance is based off a 3" diameter corner 
cubed reflector that will have an efficiency rating of 100%. This style 
of reflector can return up to 3,000 times the amount of light as the 
standard Kodak paper. Please refer to the applications consideration 
section for more information on reflectors.

Polarized retroreflective sensors
In applications where the object is shiny or very reflective, the 
reflected light back to the sensor’s receiver from the target may cause 
the non-polarized sensor to false trigger. In these applications it is 
recommended that a polarized retroreflective sensor be used. These 
sensors employ two polarizing filters that are 90° out of phase. One 
filter is placed in front of the emitter and the other filter is placed in 
front of the receiver. 

When the light is emitted from the sensor the polarizing filter will 
only let the light pass through in one plane of orientation. Prismatic 
reflectors that are designed for polarized sensors will rotate the emitted 
light by 90°. The polarizing filter in front of the receiver is oriented such 
that the light being received must be 90° out phase with the emitted 
light. Thus the light will pass through the filter in front of the receiver. 
Not all tapes or foils can be used with polarized retroreflective sensors. 
In applications where the object may be a shrink wrapped skid or 
objects wrapped in foil or reflective coverings, the wrapping may act 
like a prismatic reflector and rotate the light 90° causing the sensor to 
false trigger. This is referred to as second surface reflection.
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BOS 18E

Product Maximum Light Source
Family Range Red Laser Infrared
BOS 08E 1,000 mm
BOS Q08 1,000 mm
BOS R01E 1,000 mm
BOS 12M 3,000 mm
BOS R020K 3,000 mm
BOS 16K 5,000 mm
BOS 18E 5,000 mm
BOS G18E 5,000 mm
BOS 6K 6,000 mm
BOS 11K 6,500 mm
BOS 18MR 9,000 mm
BOS 18KW 9,000 mm
BOS 5K 10,000 mm
BOS 64K 10,000 mm
BOS 18K 12,000 mm
BOS 18KF 16,000 mm
BOS 18M 16,000 mm
BOS 50K 18,000 mm
BOS 21M 20,000 mm
BOS 23K 20,000 mm
BOS 26K 25,000 mm

BOS 64K BOS 50K

BOS 18KF

BOS 26K

BOS 21M

BOS 6K
RANGE

1000 mm 25,000 mm

BOS 18KW

BOS 12M
BOS 5K

BOS 18MBOS 11K BOS 23K

Application considerations:
 Flat reflectors, mirrors, or shiny surfaces will reflect the light beam 

in multiple directions. To overcome this, prismatic, cube or corner-
cube reflectors are recommended for retroreflective sensors as this 
type of reflector will return more perpendicular light to the sensor.

 When using laser retroreflective sensors, ensure that a compatible 
reflector is being utilized. These reflectors will have more precise, 
smaller micro-cubes or prisms that will reflect the smaller light 
beam more efficiently. If the wrong reflector is used the output of 
the sensor could chatter.

 In some cases reflective tape is used due to the ease of installation 
or space limitations. Reflective tapes are made by applying glass 
beads over a reflective layer and then a transparent layer is applied 
over all. Reflective tapes or foils may reduce the sensing distance 
of the sensor by as much as 50%.

 Make certain that the reflectors being used are within their rated 
temperatures. Typically, reflectors are made of acrylic glass 
and have lower temperature ratings. If the application requires 
higher temperatures up to 500°C, then glass reflectors should be 
employed.

 Sensor and a reflector’s alignment can be off up to 15° when using 
a prismatic reflector.

 Typically polarized retroreflective sensors will have a shorter sensing 
range than non-polarized sensors.

 The light beam of a retroreflective sensor is conical shaped, similar 
to that of light beam from a flash light. If the application is detecting 
small parts, the part must be larger than the reflector or it must 
be moved closer to the sensor face. If this is not done, the light 
beam can be reflected around the object and back to the sensor’s 
receiver.

 Some retroreflective sensors will have a blind zone located close to 
the sensor face. This usually occurs with two lens sensors. Single 
lens sensors with autocollimation will not have the blind zone.

Flat reflector Part is too small for 
light beam

Corner-cubed reflector

BOS R01E

BOS 18MR

BOS R020K

BOS 08E

BOS Q08

BOS 16K

BOS G18E BOS 18K
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Through-beam Sensors

Specialty sensors that use through-beam mode of operation

Fork or slot sensors Analog fork sensors Angle sensors Window sensors Light grid sensors

Object 
to Detect

Light Source Receiver

Some automated assembly processes require that the assemblies are precisely stopped or thin parts are 
stacked to a precise height. In this case, a through beam sensor is used because of the narrow precise 
consistent light beam. Also, due to the different colors and finishes of the pallets or discs, the through-
beam sensor will provide reliable detection of the leading edge.

Through-beam sensors are often the “go-to” photoelectric sensor since no matter what the target 
object’s color, texture, surface finish, or material, it will be reliably detected. Similar to a retroreflective 
sensor, the light beam must be broken or interrupted to actuate the output. This sensor mode provides 
the longest sensing distance with the highest gain for dusty, dirty, oily, and smoky environments.  

Advantages of through-beam sensors
 Longest sensing ranges
 High gain for contaminated environments
 Not affected by second surface reflections
 Not affected by color, texture or reflectivity
 Good for part counting with aperture
 Most reliable form of sensing mode

Balluff through-beam sensors
 Available in all light sources: red light, and laser for easier 

alignment and infrared for contaminated environments.
 Offered in a wide assortment of housings such as tubular, small 

block, large block, metal and plastic, including the Q08 which 
will provide a periscope type mounting to position the sensor in 
tight, inaccessible spaces.

 Integration into control systems is easy and fast with 
connections such as cable and quick disconnect, and discrete 
outputs such as PNP and NPN.

 Apertures are offered for applications such as small part 
counting.

Through-beam sensing mode, sometimes referred to as thru-beam, 
transmitted beam, opposed mode or beam break, is the oldest 
photoelectric sensing mode and usually the preferred sensing mode 
used in photoelectric applications. The light emitter and receiver are 
in different housings making this the more expensive sensing mode. 
In addition to the sensor cost, there is more installation cost and both 
sides of the application must be accessible.

The through-beam sensing mode provides the longest sensing mode 
– up to 100 meters. With long ranges such as this, alignment can 
sometimes be a daunting task and the better alignment will ensure the 
maximum sensing distance. 

The high gain provided by these sensors will enable them to “burn 
through” or “see through” objects. In some instances burn through 
may be desired to detect products inside of packaging. 

Through-beam sensors are the most reliable sensors for detecting 
shiny parts and parts that have second surface reflections. Also, with 
the use of apertures, a through-beam sensor will consistently detect 
small parts.
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Product Maximum Light Source
Family Range Red Laser Infrared
BOS R020K 2 m
BOS R01E 2.2 m
BOS 08E 3 m
BOS Q08 3 m
BOS 6K 18 m
BOS 11K 20 m
BOS 5K 30 m
BOS 12M 30 m
BOS 16K 30 m
BOS 23K 30 m
BLE/BLS/BOS 18MR 50 m
BOS 18E 50 m
BLE/BLS 18KW 50 m
BOS 64K 50 m
BOS G18E 50 m
BLE/BLS 18K 60 m
BLE/BLS 18KF 60 m
BOS 21M 60 m
BOS 50K 60 m
BOS 18M 100 m

Effective Beam

Field of ViewField of View

Sensor Sensor

RANGE

2 m 100 m

Application considerations:
 The high gain of these sensors can cause them to “see” through 

opaque materials.
 Small targets may not interrupt enough of the effective beam 

causing false triggers. This can be corrected by utilizing 
apertures.

 Unless designed for transparent objects, through-beam sensors 
should not be used in these applications.

 Alignment of the emitter and receiver can be difficult in long 
distance applications.

 If the application requires multiple through-beam sensors to be 
mounted next to each other, alternately mounting the emitter and 
receiver may prevent cross talk.

BOS R01EBOS R020K

BOS 18E

BLE/BLS/BOS 18MR

BOS 6K BOS 11K

BOS 5K

BOS 23K

BOS 12M BLE/BLS 18KW

BOS 18M

BOS 64K

BLE/BLS 18KF

BOS 21M

BOS 50K

BOS 08E

BOS Q08

BOS 16K

BOS G18E

BLE/BLS 18K
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Specialty Through-beam Sensors

Advantages of specialty through-beam sensors
 Rugged one-piece metal housings
 Sensitivity and output selection adjustments
 High gain
 No alignment required
 Easy integration and installation

Balluff fork sensors
 Available in four light sources

– Red light
– Pinpoint red light for higher precision
– Laser for highest precision 
– Infrared for highest gain to burn through dust and dirt

 Ability to detect parts as small as 0.08mm with laser light
– Slot widths from 5mm to 220mm
– Transparent, fluid, and analog versions

Through-beam sensors are often the “go-to” photoelectric sensor since no matter what the target 
is, color, texture, surface finish, or material, it will be reliably detected. While these sensors are the 
preferred technology, they do have their challenges when mounting and aligning the two required 
components, sender and receiver. Imagine if a sensor utilizing this preferred technology was already 
aligned and only required mounting one self-contained device. Fork or slot, L-shaped or angle, and 
window style sensors provide a perfect through-beam sensor solution.

Fork or slot sensors have two arms in a one piece metal housing; some low cost versions are 
available in plastic. One arm contains the emitter and the other arm houses the receiver. The object 
travels between the arms of predetermined widths and throat depths breaking the light beam to 
actuate the output. 

L or angle sensors are very similar except the arms are in an “L” shape. This allows for larger or 
varying size objects, two axis movements, and confined applications.

In either case, these rigid, one piece constructed sensors are always in alignment. They are easier to 
mount and wire than using standard two piece through-beam sensors or fiber optics, and they are 
offered in a wide variety of sizes and light sources to solve most applications. 
 
Specialty versions of fork sensors exist for clear glass or transparent object detection using a laser 
light source. Detection of fluids with water content greater than 15% is also possible with a fork 
sensor using infrared light. Additionally, analog output based on how far an object has entered the 
throat of the sensor for edge positioning is possible.
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Part counting presents many challenges to both end user and 
OEM engineers. Stamping machines must eject all of the parts or 
costly die damage and downtime will be experienced. How many 
springs were actually made and how do you count randomly 
falling parts? Optical windows which use densely packed 
through-beam sensors are the ideal solution to this problem.

Optical windows are available in two types. The first is static 
which means they look for unchanging events or the percentage 
of signal blocked by an object present or passing through the 
window. Second is dynamic which looks for changing events 
meaning parts moving through the window while ignoring non-
moving parts. In addition to the types of windows, the resolution 
of the window must be taken into consideration or the number 
of through-beam sensors; the greater the number of sensors the 
higher the resolution.

Labelling machines and packaging lines need to accurately and 
quickly detect labels of various shapes, colors, finishes, and 
opacity. Specialized fork sensors with narrow openings, less than 
3mm, have been developed that have high resolutions and very 
fast switching speeds of 25 kHz to detect and apply labels to 
fast moving products and packages. Also, these sensors employ 
various light sources to aid in detecting the many varieties of 
labels used.

BGL BWL BOW A
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Micro-optical Photoelectric Sensors
Many applications in the medical sciences and semiconductor industries cannot be solved with fiber 
optic or miniature photoelectric sensors because they are physically too large to fit in the instruments. 
In addition to the cables being too large, often they are not flexible enough to be routed through the 
instruments. 

MICROmote® sensors are miniaturized photoelectric sensors with separate amplifiers. Their highly 
flexible, electric sensor cables make them a genuine technical alternative to conventional fiber 
optics. The photoelectric sensor heads have extraordinarily small dimensions, excellent technical 
characteristics, and outstanding flexibility for application-specific solutions. 

Similar to fiber optic sensors, these micro-optic photoelectric sensors function as either a through-
beam or diffuse type sensor with comparable sensing ranges. Unlike fibers, the wired sensing heads 
are inherently bifurcated type cables so that there is only one connection to the amplifier.

Benefits of micro-optic photoelectric sensors
 Patented precision elements produce extremely small beam 

angles with sharply defined light spots
 Fully modular construction enables adaptability to specific 

applications
 Wired sensing heads have no minimum bending radius 
 Multiple sensing heads including light-bands and tube 

sensors
 Multiple amplifiers with various functionality
 Any sensor can be combined with any amplifier

Fork and band sensors
When paired with the correct 
amplifier, either switching or 
analog output, challenging 
applications such as edge 
control and counting functions 
are easily solved. The small 
size of the sensor heads 
allows for mounting in space 
restrictive applications.

Vacuum compatible
MICROmote® photoelectric 
sensors are the only classic 
photoelectric sensors that are 
suitable for direct use in a high 
or ultra-high vacuum. Versions 
for direct use in the chamber 
wall with an integrated sealing 
function and versions meant 
for complete installation in the 
chamber are available. These 
versions have electric signals that 
are guided to outside electronics 
via a conventional vacuum 
feed through. The outgassing 
properties of these sensors are 
optimized by selecting appropriate 
materials. The small size saves 
valuable chamber space.
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Air-to-liquid detection
Built-in micro-optics detects the 
air-to-liquid transitions with high 
accuracy. The highly repeatable 
signal jump makes the tube 
sensors excellent for precisely 
determining volume.

Water detection
MICROmote® photoelectric 
sensors for water detection 
use a specific wavelength at 
which water absorbs more light. 
This significantly simplifies the 
detection of liquids with high 
water content using optical 
sensors. The combination of 
an ultra-compact design and 
powerful micro-optics allows 
for reliable use in capillary tubes 
where other sensing devices are 
stretched to their limits.

Bubble detection
Precision tube sensors for 
detecting bubbles use either 
light refraction or attenuation 
through the air or liquid column 
within the tube. They provide 
excellent detection for even the 
smallest air-to-liquid transitions 
and are reliable for all liquid 
types, even clear liquids.

Microbubbles detection
This series of precision tube 
sensors are designed to detect 
free-floating microbubbles in 
transparent liquids. Microbubbles 
refer to little gas bubbles with 
dimensions smaller than the inside 
diameter of the tube. Uniform 
lighting is achieved in the liquid 
column by using a concentrated 
arrangement of multiple light 
beams with very uniform intensity 
distribution. Gas bubbles that move 
through this field induce a signal 
jump in the built-in photoelectric 
receiver elements.0 1 2 3 4 5 6 7 8 9 10
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Fiber Optic Sensors
Applications with tight restrictive spaces, small part detection, high temperatures, or aggressive 
harsh environments may be solved using fiber optic sensors. These sensors allow the electronics to 
be mounted out of harm’s way while at the same time focusing the light beam on a small target. The 
sensing tips can be manufactured in a wide variety of housings for unique mounting requirements.

Fiber optic sensors require two components, a remote mounted amplifier, and the fiber optic cable(s).  
The amplifiers can be basic, with few features, or advanced with many configurable options and digital 
displays. The fiber optic cables use either plastic or glass fibers, each with advantages and application 
specific solutions.

Benefits of fiber optic sensors
 Multiple amplifiers with various capabilities
 Withstands the harshest environments where standard 

photoelectric sensors cannot
 Perfect for detecting extremely small parts
 Immune to electrical interference
 Flexibility for tough applications

Balluff fiber optic sensors
 Basic through advanced amplifiers 
 Multiple housing styles and mounting configurations
 Wide variety of fiber optic cables
 Custom fibers can be supplied

Fiber optic cables sometimes referred to as light pipes, are 
available with either plastic or glass fibers. In either case the fibers 
are made up of many small strands (plastic or glass) protected by 
a covering material. Typically plastic fibers are less expensive than 
their glass counter parts.

Plastic fibers provide more flexibility for routing into tight areas and 
the ability to be flexed in the application. Coiled plastic fiber optic 
cables are available for continuous movement. Some plastic fibers 
can be cut to length and may have the sensing tips field installed 
while some prefabricated cables offer bendable tips.

Plastic fibers require amplifiers that provide a visible red light 
source as they will absorb the infrared wavelength. Plastic fibers 
cannot withstand high temperatures and various chemicals or 
solvents will damage the cable.

Glass fiber optic cables cannot be continuously flexed or sharply 
bent as the individual glass fibers will break. Glass fibers will 
tolerate  high temperatures in excess of 500°F (special versions 
can reach 900°F) and aggressive acids and solvents. Glass fibers 
may have a corrugated armored metal outer jacket or in some 
cases an additional silicon jacket. Other versions may have a 
polyurethane or PVC jacket.

Unlike the plastic cables, glass fibers can be used with red or infrared 
light sources. The sensing end of the glass cable is polished and filled 
with a clear epoxy material.

Fiber optic sensors can be used as through-beam, diffuse and 
retroreflective sensors. When used as a through-beam sensor, two 
individual cables are required. Similar to a standard through-beam 
sensor, one fiber optic will be the emitter while the second will be  
the receiver.

When used as a diffuse or retroreflective sensor, a bifurcated fiber 
optic cable is used. This cable has both the emitter and receiver 
bundles separated and then at some point they are combined to form 
a single cable.

Target

Target

Target

From Emitter To Receiver

From Emitter

From Emitter

To Receiver

To Receiver

Through-beam

Retroreflective

Diffuse
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Application considerations:
 Glass fiber optic cables should be used in high temperature 

and aggressive environments
 Plastic fibers do not need to be polished like the glass 

versions so field cutting is not an issue as long as the correct 
tool is used. A clean cut is required so the included tool 
should not be reused.

 Do not exceed the minimum bending radius of the fiber optic 
cable or pinch the cable

 Fiber optic sensors have a shorter sensing distance and less 
gain than their standard self-contained counterparts

 Glass fibers cannot be repeatedly flexed or bent too sharply 
or the individual fibers will break

 Glass fibers cannot be repaired or altered in the field
 Light spot sizes and sensing distances are always fiber optic 

cable dependent

Sensing heads
Sensing heads are available in a wide variety of sizes and shapes 
including:
 M3, M4, M5, M6 and 5/16" threaded
 Threaded heads with bendable tips Miniature 1, 2, 3 and 4mm  

 smooth barrel and versions with light exit on side
 Fork
 Light curtain 

BFB 18M BOS 30M BFB 75KBOS 73KBOS 72KBOS 6K BOS 18KFBOS 16K

Product Family Light Source Basic Advanced Display Plastic Fiber Glass Fiber
BOS 6K Red
BOS 16K Red/Infrared
BOS 18KF Red
BFB 18M Infrared/Red
BOS 30M Infrared
BOS 72K Red
BOS 73K Red
BFB 75K Red
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Distance Measuring Sensors
Some applications require not only knowing if the object is present or not but exactly where the object 
is while providing a continuous or dynamic value representative of the objects location. For instance, if 
robots are stacking a product: 
 Is the stack at the correct height? 
 How many additional pieces can be placed on the stack? 
 How large is the coil or roll diameter of a product? 
 How high is the level or how much further can the product move before it is in position? 

Distance sensors can provide this dynamic information and in some cases provide a digital output  
for alarms.

These sensors are normally based on diffuse sensing technology. In some cases retroreflective 
technology is used for extremely long sensing distances. As with diffuse sensors, there is only one 
device to mount and wire. However, due to the technology required for the higher resolutions, lensing, 
electronics, and outputs, these devices are typically much more expensive than a discrete diffuse 
sensor.

Similar to a diffuse sensor, the distance sensor emits a pulsed light that strikes an object and a certain 
amount of light is reflected back to the sensor’s receiver. The sensor then generates an analog output 
signal that is proportional to the distance to the target. The technology that is utilized within the sensor 
to determine the distance is either Time of Flight or Triangulation.

Triangulation Sensors
Triangulation sensors emit a pulsed light towards the target object. 
The light is then reflected back to the receiver. When the light reaches 
the sensor it will strike the photo-sensing device at some angle. The 
distance between the sensor and the device target determines the 
angle in which the light strikes the receiver. The closer the target is to 
the sensor, the greater the angle.

Triangulation based sensors are dependent on the amount of 
reflected light and are more susceptible to target characteristics such 
as color and texture. These sensors are characterized by short to 
mid-range sensing distance, however they provide higher resolutions 
than TOF sensors.

Output signals are either 0…10 volts, 1…10 volts or 4…20mA each of which has their pros and cons. Voltage outputs, 0 - 10 or 1- 10 volts, 
are easier to test and there is typically a broader offering of interface devices. However, voltage outputs are more susceptible to noise from 
motors, solenoids or other coils and voltage drops of the wire. Generally, voltage output cable runs should be less than 50 feet. Also, since 
0 volts is an acceptable output value, broken wires, device failures, or power failures can go undetected.

Current outputs, 4 - 20 mA, provide the best noise immunity, they are not affected by voltage drop, and the cables lengths can exceed 50 
feet. Since the sensor will be providing 4mA at zero distance (its lowest possible signal) if the sensor fails, the cable is damaged, or there is a 
power failure, the interface device can detect the absence of the signal and notify an operator. Current outputs are more difficult to test and 
in some cases are affected by temperature variations.

Time of Flight Sensors
Time of Flight (TOF) sensors emit a pulsed light towards the target 
object. The light is then reflected back to the receiver. The elapsed 
time it takes for the light to return to the receiver is measured thus 
determining the distance to the target.

Time of Flight sensors are more immune to target color and texture 
than light intensity based systems because of the time component. 
These devices measure greater distances than the triangulation 
method however there is a sacrifice in resolution.
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Benefits of distance measuring sensors
 Dynamic output proportional to distance
 Rising or falling outputs
 Time of Flight and Triangulation technologies are available to 

achieve the correct combination of resolution and distance 
requirements

 Error output and laser off input

Balluff distance measuring sensors:
 Available in red light and laser light sources to reliably detect  

a variety of parts in numerous applications 
 Offered in both plastic and metal housings of tubular and  

block designs
 Sensing range configuration via potentiometer adjustable or 

pushbutton teach or IO-Link
 Connections can be cable out, M8 or M12 connectors
 Various analog outputs are available and in some instances  

analog/discrete combination outputs 
 Resolutions as low as 20µm and ranges up to 6m

Application considerations:
 Ensure the spot size is correct. If the application is measuring a 

porous surface like a grinding wheel, the light spot needs to cover 
the edges and not the deepest point. The spot size will change 
depending on the distance the sensor is from the target.

 The object should be kept in the center of the sensors range as 
there is a blind spot in the first few millimeters of the sensor’s lens.

 Resolution, accuracy, or repeatability? 
– Resolution is the smallest increment of position change that can 

be detected and indicated by the device output - is the system 
able to respond to the sensors resolution

– Accuracy is the measure of how close the attained target is to the 
desired target location

– Repeatability is the consistency of obtaining the same 
measurement over multiple attempts

 Lasers and some other light sources require a warm-up time which 
must be considered if it may be desired to turn off a laser when 
measuring distances, for instance on a robot end effector. 

 Rising outputs will increase the signal as the target moves farther 
away from the sensor whereas falling outputs will decrease as the 
target moves farther away.

200 mm 6,000 mm

Product Maximum Light Source
Family Range Red Laser
BOD 6K 200 mm
BOD 26K 300 mm
BOD 21M 500 mm
BOD 66M 2,000 mm
BOD 23K 5,000 mm
BOD 63M 6,000 mm

BOD 6K BOD 26K BOD 21M BOD 66M BOD 23K BOD 63M
RANGE
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Color Sensors

CIELAB color space

RGB Color Model

Verification of product color is a constant challenge for many industries. Basic RGB or precise true 
color sensors are able to detect the smallest nuances or shade differences while disregarding surface 
textures. 

Many color sensors are one piece construction in that the emitter and receiver are in one housing and 
the sensing range is rather short, usually less than 40 mm. Some color sensors use a fiber optic cable 
and lensing that will extend sensing ranges up to 400 mm. In addition to the longer ranges, the lenses 
deliver a larger light spot that provides a larger sampling area for color.

Color sensors are based on diffuse technology and can be 
compared to a fixed focus or convergent because of the focused 
light spot. Generally they are classified as RGB or true color sensors. 
Unlike color contrast sensors that only detect the difference between 
two colors based on brightness, color sensors can detect a wide 
range of colors. 

In the past, color sensors emitted light using red, green, and 
blue LEDs. The sensors could distinguish colors from the objects 
reflected light using the RGB components. More advanced color 
sensors emit a white light allowing for a greater color spectrum 
evaluation.

As technology has progressed, true color sensors have been 
developed that not only can compare colors, but measure them 
more accurately than the human eye. Balluff’s true color sensors use 
white LEDs to provide a greater color spectrum evaluation. Combine 
this with the CIELAB Lab color space, which is one of the most 
versatile color systems, and the result is a color sensor that meets or 
exceeds the human eye. Lab color space includes all possible colors 
exceeding the RGB color model. 

The CIELAB color system is a three-dimensional independent infinite 
representation of colors. The L component for lightness and a and 
b components for color are predefined absolute values. Lightness 
varies from black (0) to the brightest white (100). Color channel a 
varies from green negative 100 to red positive 100. Color channel b 
varies from blue negative 100 to yellow positive 100 with gray values 
at a=0 and b=0.

Due to the technology, a true color sensor can check only a small 
spot of color, but it can check this spot amazingly fast–up to 1.5 
kHz with a range of 400 mm. Unlike a color sensor camera, which 
will focus on the object’s surface pattern and might cause false 
readings, the true color sensor will ignore patterns, thus providing 
more accurate color detection.

Color sensor applications:
 Color verification
 Sortation
 Error proofing
 Color mark detection

Industries for color sensor:
 Automotive
 Packaging
 Pharmaceutical
 Printing
 Plastics
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RANGE

7 mm 400 mm

Application considerations:
 The optic should not be perpendicular to the target. A typical 

guideline for the angle is 22.5° for fiber optics.
 Color sensors may require a turn on time of approximately 20 

minutes depending on environmental conditions
 Although color sensors are extremely precise they are not a 

color measuring device
 Being a precise instrument environmental conditions, 

setup, and installation should be in accordance with sensor 
specifications

Balluff color sensors:
 Available in either RGB for standard applications or true color 

for more complex applications
 True color sensors provide up to seven output channels or 

serial communication. RGB sensors provide three output 
channels.

 True color sensors with IO-Link can detect up to 256 colors or 
provide the LAB values through IO-Link communications

 Configuration is easy with either pushbutton setup for basic 
RGB sensor or user-friendly intuitive software for true color 
sensors

 Pulsed white light provides a greater spectrum of colors for 
evaluation

 Available in metal or plastic housings
 Fiber optics provides unlimited flexibility in space restrictive 

applications
 True color sensor

– Can operate either as a true color sensor or a color mark 
sensor allowing for faster output triggering

– Offers two modes of data logging, continuous or single
– Backup, import or export parameters

Sensing range is fiber optic and lens dependent. Ranges vary from 7...400 mm.

BFS 26K BFS 33M
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Contrast Sensors

RANGE

9 mm 250 mm

Lenses are available for the BKT 67M for ranges up to 50 mm.

BKT 18KF BKT 6KBKT 67M

Benefits of contrast sensors
 Reliable print mark detection
 Design flexibility with variety of light sources and capabilities
 Easy integration with pushbutton, auto, remote and dynamic 

teach
 Precise configuration for slight contrast differences

Contrast sensors are based on diffuse technology. Unlike color 
sensors which can detect specific colors, contrast sensors 
detect a difference in two colors or brightness and gray scale 
values. These sensors are sometimes referred to as color mark or 
registration mark sensors.

Some contrast sensors automatically emit red, green, and blue 
light and internally select the optimum light for the target and the 
background. Other contrast sensors emit a white light that allows 
a greater color spectrum for evaluation.

Contrast sensors typically offer fast response times and switching 
speeds up to 30,000 per second for detecting registration marks 
in high speed packaging. Also, the resolution of the sensor is 
adjustable for slight color variations.

Not only are contrast sensors used for detecting registration 
marks in packaging, they can also be used for other applications 
including:
 Adhesive confirmation
 Print code presence
 Print quality

Application considerations:
 If the target surface is shiny the sensor should be mounted at a 

slight angle of approximately 5 to 20°
 Target distances must be kept consistent and have very little or 

no flutter
 Set up and configuration of contrast sensors can be as easy 

as a potentiometer or pushbutton to advanced settings. These 
settings include on-delay, off-delay times, output configurations, 
and threshold settings.

Balluff contrast sensors
 Simple setup with potentiometer or pushbutton
 Advanced versions with multiple settings for delays, thresholds, 

and output configurations such as discrete and analog
 Laser, white light and RGB light sources to solve various 

applications
 Optional lenses for extending sensing ranges
 Multiple housing options such as tubular, small, medium and large 

block in either plastic or metal

Contrast sensor applications:
 Assembly
 Printing, folding and trimming
 Automatic filling machines
 Positioning
 Error proofing
 Lid inserts

BKT 21M

Contrast sensors are sometimes used in packaging applications to initiate 
cutting sequences for products such as ketchup or in the application at 
the right, pill blister packs. These sensors must have very fast switching 
times and be able to detect small registration marks moving at very fast 
speeds and be highly repeatable. Although they have been used in these 
applications for years, contrast sensors are also capable of solving other 
non-traditional applications such as error proofing of assembly machines.

Contrast sensors are finely focused diffuse mode sensors that have relatively 
short ranges of less than 250 mm. In some sensors, lenses are offered to 
extend sensing ranges.

Industries for contrast sensor:
 Automotive
 Packaging and Printing
 Pharmaceutical
 Printing
 Food and Beverage

 Part presence
 Gloss
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Application considerations:
 Target must have fluorescent properties; if not, fluorescent 

material can be added to some materials
 Since the UV light is pulsed the sensor will ignore steady light
 In some applications the background may be fluorescent 

therefore the marking may need to be distinctly different than the 
background

Balluff luminescence sensors
 Pushbutton setup/configuration and remote teach
 Auto teach/manual calibration and precise settings
 Optional lenses for extending sensing ranges and configuring 

light spot sizes
 Off-delay/extended output pulse function
 Plastic or glass lenses

Luminescence sensor applications:
 Assembly
 Printing, folding and trimming
 Safety seals
 Glue presence
 Error proofing
 Leak detection

RANGE

20 mm 300 mm

BLT 21M

Luminescence sensor features
 Sensing ranges, up to 300mm
 Auto teach and manual calibration
 Plastic or metal housings
 Discrete and analog outputs
 Local and remote lock
 Adjustable hysteresis levels

Luminescence sensors are based on diffuse technology and unlike 
other sensors these devices emit an ultraviolet (UV) light. The light 
reflected back to the sensor from the target is visible from the 
fluorescent or phosphorescent ingredients added to inks and glues 
referred to as luminophores. Only once the UV light is presented to 
the target is the mark visible to the human eye. 

Typically luminescence sensors have short sensing ranges of less 
than 300 mm. Some sensors utilize a fine focused light spot for 
precise detection and positioning while other sensors use lensing 
to provide longer sensing distances with larger light spots offering 
more evaluation area.

BLT 18KF

Luminescence sensors are used to detect invisible marks in many industries 
including safety seals for food and pharmaceutical products. In addition to these 
consumer safety applications, they are also used in packaging applications to 
detect glue on cartons, control marks on high-end labels, and in lumber for 
coatings and other inspection marks.

Industries for luminescence sensor:
 Automotive
 Packaging and Printing
 Pharmaceutical
 Printing
 Food and Beverage
 Lumber

Luminescence Sensors

BLT 31M
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Photoelectric diffuse  Photoelectric retroreflective Photoelectric through-beam Inductive Capacitive object detection Capacitive level detection Ultrasonic

(flush) (non-flush)

Description Detects any target capable  
of reflecting light

Detects all parts that interrupt  
or reduce the light beam

Detects all parts that interrupt  
or reduce the light beam

Detects different metals based  
on the magnetic field

Detects parts based on change 
in density

Detects parts based on change 
in density

Detects any target capable of 
reflecting sound

Range (typical) 0...3.5 m 0...25 m 0...60 m 0...30 mm 0...20 mm 0...25 mm 20 mm...8 m

Advantages Wide variety of applications, good 
for detecting small targets, only 
one device to install, cost less 
than through-beam or reflective

Sensing range better than diffuse, 
ideal for conveyors, very reliable

Longest sensing range, looks 
through translucent object, very 
reliable, insensitive to dirt

Versatile applications; highly 
rugged (especially in difficult 
environmental conditions), 
economical, ease of handling

For detecting dense materials; 
adjustable, ease of handling. 
Senses through plastic or  
glass walls

For detecting bulk material or 
liquids – in contact with media

Detects targets regardless of 
color, texture, or transparency

Disadvantages Short sensing range, sensitive  
to dirt, color-dependent

Must install at two points on 
system: sensor and reflector, 
slightly more costly than diffuse

Must install at two points on 
system: emitter and receiver

Short detection range, correction 
factor for non-ferrous metals

Small detection range, can be 
impaired by changes in humidity

Can be impaired by material 
deposits

Surface alignment and wind 
turbulence may affect the sensor

Applications All-purpose, color marking, 
detecting labels

Conveyors, large openings,  
bottle detection

Height detection, control loops, 
level

All-purpose models, welding, 
metal cutting, speed 
measurement

Detect objects regardless of  
color, structure or material

Detect objects regardless of  
color, structure or material

Distance measurement, level 
detection, loop control

R
eflective target

R
eflector

O
paque
target

E
m

itter

R
eceiver

O
paque 
target

Sensing Technology Comparison



Photoelectric Handbook 27

www.balluff.com

Photoelectric diffuse  Photoelectric retroreflective Photoelectric through-beam Inductive Capacitive object detection Capacitive level detection Ultrasonic

(flush) (non-flush)

Description Detects any target capable  
of reflecting light

Detects all parts that interrupt  
or reduce the light beam

Detects all parts that interrupt  
or reduce the light beam

Detects different metals based  
on the magnetic field

Detects parts based on change 
in density

Detects parts based on change 
in density

Detects any target capable of 
reflecting sound

Range (typical) 0...3.5 m 0...25 m 0...60 m 0...30 mm 0...20 mm 0...25 mm 20 mm...8 m

Advantages Wide variety of applications, good 
for detecting small targets, only 
one device to install, cost less 
than through-beam or reflective

Sensing range better than diffuse, 
ideal for conveyors, very reliable

Longest sensing range, looks 
through translucent object, very 
reliable, insensitive to dirt

Versatile applications; highly 
rugged (especially in difficult 
environmental conditions), 
economical, ease of handling

For detecting dense materials; 
adjustable, ease of handling. 
Senses through plastic or  
glass walls

For detecting bulk material or 
liquids – in contact with media

Detects targets regardless of 
color, texture, or transparency

Disadvantages Short sensing range, sensitive  
to dirt, color-dependent

Must install at two points on 
system: sensor and reflector, 
slightly more costly than diffuse

Must install at two points on 
system: emitter and receiver

Short detection range, correction 
factor for non-ferrous metals

Small detection range, can be 
impaired by changes in humidity

Can be impaired by material 
deposits

Surface alignment and wind 
turbulence may affect the sensor

Applications All-purpose, color marking, 
detecting labels

Conveyors, large openings,  
bottle detection

Height detection, control loops, 
level

All-purpose models, welding, 
metal cutting, speed 
measurement

Detect objects regardless of  
color, structure or material

Detect objects regardless of  
color, structure or material

Distance measurement, level 
detection, loop control
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USA 
Balluff Inc. 
8125 Holton Drive 
Florence, KY  41042 
Phone: (859) 727-2200 
Toll-free: 1-800-543-8390 
Fax: (859) 727-4823 
E-Mail: balluff@balluff.com

Canada 
Balluff Canada, Inc. 
2840 Argentia Road, Unit #1 
Mississauga, Ontario L5N 8G4 
Phone: (905) 816-1494 
Toll-free: 1-800-927-9654 
Fax: (905) 816-1411 
E-Mail: balluff.canada@balluff.ca

Mexico 
Balluff de México SA de CV 
Anillo Vial II Fray Junípero Serra No. 4416
Colonia La Vista Residencial.
Querétaro, Qro.  CP76146 
Phone: (++52 442) 212-4882 
Fax: (++52 442) 214-0536 
E-Mail: balluff.mexico@balluff.com
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