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REFERENCE

Basics of Photoelectric Sensing

A photoelectric sensor is an optical control used in a NF

variety of automated processes. It works by detecting a
visible or invisible beam of light, and responding to a change
in the received light intensity.

NLINI
What is a
PE Sensor?

Effective beam: “Working” part of a photoelectric beam.
Radiation pattern: Total area of sensing energy emission.
Field of view: Area of response.

Receiver Emitter
Field of Radiation
Pattern

Components of a Sensor

Emitter contains the light source, usually an LED, and an oscillator
which modulates the LED at a high rate of speed. The emitter sends a
modulated light beam to the receiver.

Receiver decodes the light beam and switches an output device that
interfaces with the load.

Types of Sensors =5 wobaic: pes |
of Sensors ii‘
1. Self-contained sensors: One-piece o é
photoelectric sensors that contain both the e |
optics and the electronics. These sensors
perform their own modulation, demodulation, ' RHEL‘Q:g'e

amplification and output switching.

f

2. Remote systems: Sensing systems
in which the amplification and the
optical sensing are divided. The
opto-elements contain only the
optical components, allowing the
sensing heads to be extremely small.
The amplifier module contains the
power input, amplification and output
switching. This allows the sensitive
electronics to be located away from
the sensing event.

In-Line Housing
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3. Fiber optic systems: Sensing
systems in which fiber optic cables
are used with either remote or
self-contained sensors. Fiber optic
devices have no electrical circuitry
and no moving parts, and can be
used to safely pipe light into and
out of hostile environments.
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SenSing MOdes Q\Sensmg Modes

One way to tell sensors apart is by their sensing mode, the method in
which a sensor sends and receives light. Photoelectric sensors are divided
into three basic sensing modes: opposed, retroreflective and proximity.

housed in two separate units. The emitter is placed
opposite the receiver. An object is detected when it
breaks the effective beam.

Retroreflective mode: The sensor contains both the M
emitter and receiver elements. The effective beam is % '
established between the emitter, the retroreflector and the

receiver. As with an opposed-mode sensor, an object is
sensed when it interrupts or breaks the effective beam.

Opposed mode: The sensor’s emitter and receiver are @

~ OPPOSED

Proximity mode: These sensors
contain both emitter and receiver
elements. A proximity-mode sensor
detects an object when emitted light is
reflected off the object, back to

the sensor.

DIFFUSE
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=

BACKGROUND
SUPPRESSION

Range

The range is the specified operating distance of a sensor or sensing system.
+ Opposed mode: The distance from the emitter to the receiver.

« Retroreflective mode: The distance from the sensor to the retroreflector.

« Proximity mode: The distance from the sensor to the object being sensed.

COntI'aSt QUnderstanding

Contrast
Contrast is the ratio of the amount of light falling on
a receiver in the “light” state, compared to the “dark”
state. Increasing contrast in any sensing situation
will increase the reliability of the sensing system.

Beam Pattern Q Understanding

Beam Patterns
Abeam pattern is plotted on a 2-dimensional graph to illustrate how the
sensor responds to its emitter or sensing target. Use the beam pattern to
estimate placement of the sensing system with respect to adjacent
objects.

Excess Gain Q Understanding

Excess Gain
Excess gain is a measurement of the amount of light falling on a receiver,
over and above the amount of light required to operate the sensor.

GOOD
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Sensing Modes

INFO
¥ Sensing
Modes

CONFIGURATION FEATURES EXCESS GAIN BEAM PATTERN
OPPOSED 1o S 0 o
. mm in
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c 300 mm 12in
targets E 100 150 mm 6in
A - High excess gain results in S 0 0
long sensing range 8 0 D Ol
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DISTANCE DISTANCE Q
1000 %
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Fiber Optics ... ...

in Sensing

Fibers are transparent strands of optical quality glass or plastic that can
be as thin as a strand of hair. In photoelectric sensing, these fibers are
used to transmit and/or receive light from the LED of an attached sensor.

Amplifier

Sensor End
Ferrules

Shrink
Junction

Sensing End

Sheathing

Fiber Optic Sensing System

Glass or Plastic Fibers

Fiber optics are available in glass or plastic. Glass fibers are arranged
in bundles and plastic fibers are usually packaged as monofilaments.

Sheath

Core and cladding

Jacket

Plastic

Cladding

Core

Cross-section of fibers

Core - Thin glass or plastic
center of the fiber through which
light travels.

Cladding — Outer optical material
surrounding the core that reflects
light back into the core.

Uses for Fibers

- Tight sensing locations: Size
and flexibility of fibers allow
positioning and mounting in
tight spaces.

- Vibration and shock: Low mass
fibers are able to withstand high
levels of vibration and mechanical
shock.

- Extreme environments: Fibers
can be constructed to survive in
corrosive or extreme moisture
environments.

454  More information online at bannerengineerin
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Jacket — Layer around plastic
fiber to protect from damage and
moisture.

Sheathing - Layer of stainless
steel or PVC tubing to protect

glass fiber bundles from damage.

« Explosion-proof design: Fibers

can safely pipe light into and out
of hazardous areas.

- High temperatures: Glass fibers

can tolerate extreme
temperatures.

- Custom sensing end design:

Fiber sensing heads can be
“shaped” to the physical and
optical requirements of a specific
application.

- Noise immunity: A fiber is a

passive mechanical part that is
completely immune to electrical
noise.

Fiber Optics & Sensing Modes JobA,.d: s

The configuration of the fiber optic assembly and the type of Sensors

of amplifier used will determine the sensing mode.

Opposed-mode fiber assembly

Guides light from an emitter to a sensing location, or from the sensing
location back to the receiver. Opposed-mode fiber sensing requires two
individual fiber optic cables.

Emitter Receiver

Opposed Mode - Individual Fiber Optic Cable

Diffuse-mode fiber assembly

Conducts emitted light and the received light within one fiber optic
assembly. This lets a single sensor both illuminate and view an object
through the same fiber optic assembly.

~ag— From Emitter

Sensing
End Tip

~— To Receiver

Diffuse Mode - Bifurcated Fiber Optic Cable

Considerations

« Larger bundle or core size leads to longer range and larger
effective beam.

+ Light signal attenuation occurs with longer fiber lengths.

+ Optical fibers that have been ground and polished cannot be
shortened, spliced or otherwise modified.

* Range and gain depend on both the amplifier and the fiber.

* Due to light transmission properties, plastic fibers are
recommended for use only with visible light sensors.

+ Glass fibers should not be subject to bending, pinching,
repeated flexing, or high levels of radiation.
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Beam Patterns

Beam Patterns

A beam pattern is plotted on a 2-dimensional graph to illustrate
how the photoelectric receiver is designed to respond to its emitter.
Maximum light energy occurs along the sensor’s optical axis. The
light energy decreases towards the beam pattern boundaries. The
horizontal axis usually shows the range of the sensor.

Uses for Beam Patterns

- Predict general radiation pattern given a specific target.

« Predict how multiple sensors can be mounted on a line without generating crosstalk.

- Provide accurate depiction of a light pattern a few feet from the sensor.

300 mm 12.0in

200 mm
100 mm

8.0in
4.0in

—O%Sic:—l — Emitter D— = F =1 = F = —qﬁ Receiver
100 mm 4.0in
200 mm 8.0in
300 mm 12.0in
Beam Pattern 0 6m 12m 18m 24m 30m 36m
2t 4ft 6t 8 10f 12t
(Opposed Mode shown) oi - .
istance from emitter to receiver

. FO
Reading a Beam Pattern “=5&" wos i ungesanang

Beam Patterns

R#

.
e | —C TN [ o P
2 Rz =TI 33 e ]

R

Mechanical Separation

Alternating Emitter/Receiver Off-Angle

Using Beam Patterns to Avoid Optical Crosstalk

OPPOSED MODE _
::: :: ;zunl: Uses: To predict how closely adjacent, parallel opposed-mode
— oin sensor pairs can be placed to each other without generating
Emitter D qﬁ* R optical crosstalk.
OPPOSED 100 mm a0in Horizontal: Scale shows separation distance between the
200 mm 8.0in emitter and receiver.
ED 200 Vertical: The balloon-shaped plot defines the boundary of the
I 6o 9o 96m ado 80m  86m receiver’s response to the emitter. The receiver response is
U L S U G R 0 S 12 measured on either side of the optical axis.
Distance from emitter to receiver
RETROREFLECTIVE
MODE 60 mm | ¥4in Uses: To show the area within which the sensor will respond to the
40 mm 16 retroreflector. The size of the beam pattern is proportional to the size
, 20mm 1 08in | and the reflective efficiency of the retroreflector.
_} sensor || ims ! Horizontal: The scale shows the related distance between the
RETRO i: :: 102 :: retroreflective sensor and the retroreflector.
60 mm — z'm Vertical: The scale depicts the farthest distance on either side of the
! ' sensor’s optical axis where a retroreflector can establish a beam with
0 6m 12m 18m 24m 30m 3.6m the sensor.
21t 4f ft f 10t 121t
oi — e Blind Spot: If a beam pattern shows an area of no response at close
istance from the sensor to retroreflector . R N
range, it is indicating that the sensor has a “blind spot” area, where a
Retroreflective beam patterns are plotted using a model BRT-3 retroreflector should not be located.
(75 mm) retroreflector (except where otherwise specified).
PROXIMITY MODE
18 mm | 075in
—g_} 12mm —| 0500
6 mm - 0.25in
~ DIFFUSE Sensor I Target| 0 Uses: To show the boundary within which the edge of a light-colored
6 mm 0.25in

12 mm

18 mm

Jl\l

CONVERGENT

_ DIVERGENT 3in 6in 9in 12in 15in  18i

= |

DIFFUSE

=

BACKGROUND
SUPPRESSION

|

Distance from sensor to target surface

|

90% reflective white Kodak test card.

|
0 75mm 150 mm 225 mm 300 mm 375 mm 450 mm

Proximity-mode beam patterns are plotted using an 8 x 10

diffuse surface will be detected as it moves past the sensor. The
sensor’s optical axis is represented as “0” on the vertical scale.
Horizontal: The scale shows the distance from the sensor to the
target's surface.

Vertical: The scale shows the width of the sensor response
measured on either side of the optical axis.

0.50 in
0.75in
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¥ Understanding
Excess Gain

Excess Gain (EG)

Excess gain is a measurement of the sensing light energy over and above
the minimum amount required to operate the sensor’s amplifier. This extra
sensing energy is used to overcome signal attenuation caused by
contaminants in the sensing environment.

Choose a sensor that will give you the optimal excess gain for your
application. In most sensing situations, high excess gain relates directly to
sensing reliability.

Measuring Excess Gain

Light energy falling on receiver element
Sensor’s amplifier threshold

Excess Gain =

Reading an Excess Gain Curve

Threshold: The level of sensing energy required to cause the

sensor’s output to switch “on” or “off.”

Excess gain of one (1x) is the measured voltage at the amplifier
threshold level. Excess gain charts are useful when comparing sensors
for an application, as direct measurement of amplifier voltage is often
impractical.

. Excess Gain Curve
Excess Gain Curve
An excess gain curve is plotted on an X/Y
axis. It shows the excess gain available for
a particular sensor or sensing system as a
function of distance. Excess gain curves are
plotted for conditions of perfectly clean air .

oim A0m 1.0m 1om

and maximum receiver gain. '“’%ST '“D’:smucé-“‘ i

With BRT-3 R

zZ—>® vemoxm

OPPOSED MODE e
The excess gain of an opposed-mode sensor pair is ¢, Reading an Opposed Mode Curve
directly related to sensing distance. If the sensing s If an environment is moderately
[b—}@ distance is doubled, the excess gain is reduced by a G dirty (with 10x minimum excess gain
factor of one-fourth, so the curve is always a straight 3 Bisilimsmaii required), sensors can be mounted
line, when plotted on a log-log scale. 'M‘ ””_“‘lm : ””mm i up to approximately 1.2 meters apart.
o ‘S::Jt:STANCESIM o
RETROREFLECTIVE
MODE X Reading a Retro Mode Curve
The shape of a retroreflective excess gain curve is E " If an environment is moderately
significantly influenced by the size of the retroreflector. | * i dirty (with 10x minimum excess gain
[B_’g The larger the retroreflector, the larger the shape and | & "ExiiZ== required), a BRT-3 retroreflector can
size of the curve. N T be mounted 0.15 to 0.5 meters away
weno mn o ssh s from the sensor for reliable sensing.
m DISTANCE
PROXIMITY MODE | Excess gain for proximity-mode sensors is usually ; Reading a Proximity Mode Curve
lower than that of other photoelectric sensing modes, E Use the online Relative Reflectivity
because proximity modes depend on light reflected 8 Chart to estimate the excess gain
[B—}] off the surface of a target. The curves are plotted ; required. Multiply the excess gain
(e using a Kodak 90% reflectance white test card as the | ! required to sense the material by the
reference material. Other materials are ranked Ll excess gain level required for the
compared to the test card in the table below. o e environment.

INTERNATIONAL
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Excess Gain Guidelines

Excess gain of one (1x) describes the measured sensing energy at the
amplifier threshold level. These guidelines show how much excess gain is
required to overcome environmental conditions.

INFO

Relatlve ReﬂeCtIVIty W Relative Reflectivity Chart

When using a proximity sensor, refer to the Relative Reflectivity chart to
determine how reflectivity of different target surfaces will affect the excess
gain requirements. Here are some sample targets.

EG General Conditions

1.5x | Clean air: No dirt buildup on lenses or reflectors.

Slightly dirty: Slight buildup of dust, dirt, oil, moisture, etc. on

5x
lenses or reflectors. Lenses are cleaned on a regular schedule.

Moderately dirty: Obvious contamination of lenses or
10x reflectors (but not obscured). Lenses cleaned occasionally or
when necessary.

Very dirty: Heavy contamination of lenses. Heavy fog, mist,
50x d o .
dust, smoke, or oil film. Minimal cleaning of lenses.

Material | pefictvity| GainRequied
Stainless steel, microfinish 400% 0.2
Natural aluminum, unfinished 140% 0.6
Kraft paper, cardboard 70% 1.3
Clear plastic bottle 40% 2.3
Tissue paper (1 ply) 35% 2.6
Rough wood pallet (clean) 20% 45

456  More information online at bannerengineeringcom




Contrast @=2..,

Contrast

GOOD Contrast is also referred to as the light-to-dark . .
ratio. While most sensors do not allow direct Contrast Guidelines

measurement of light signals, contrast can be

BETTER estimated. The higher the contrast ratio, the

Follow these contrast guidelines to improve sensing reliability:

better and more accurately your sensor will 1. Choose a sensor or lensing option that will optimize
jﬂ detect its target. contrast in any photoelectric sensing situation.
2. Adjust alignment and gain for maximum contrast during
Contrast can be defined as: sensor installation.
Contrast = Received light in the light condition . 5
Received light in the dark condition 3. If light and dark conditions are separated by 1/3 or more of

the adjustment range of a sensor’s sensitivity potentiometer,
contrast is sufficient. Most Banner sensors intended for
low-contrast applications are microprocessor-driven and will
provide feedback of relative contrast.

Hysteresis: Difference of
output switchpoint (threshold)

. Hysteresis from on-to-off, vs. off-to-on.
Prevents output chatter.

Light Dark Bargraph

ON OFF

Condition Condition LED Relative Contrast/
Number Recommendation
OFF ON
Threshold: Point where OUtpUt 6t08 Excellent: Very stable operation.
Change-of-state occurs. 4105 Good: Minor sensing variables will
not affect sensing reliability-

Low: Minor sensing variables will

2103 affect sensing reliability.
Threshold 1 Marginal: Consider an alternate
sensing scheme.
INF;’ b A Bargraph sensors offer relative feedback in
" " Egm m (0] s . .
AdeStIng SenS|t|V|ty Sensitilvity low-contrast applications.
Adjustment
Field-adjust the sensitivity of a sensor in order to maximize the contrast in an application.
(
TECHNIQUE PROCESS CONCEPT
=
f : - Operating sensitivity setting %
1. Adjust potentiometer to minimum. (midway between light and dark thresholds) ©
2. Present the light and dark sensing conditions
Potentiometer Adjustment| individually, turning the potentiometer slowly clockwise, Switchpoint Switchpoint >—
Manually adjust sensitivity until the alignment indicator just comes on. Note the “tg;fscg‘;'glﬁ‘;rn sttt ior o
with the potentiometer. settings. , T , % 3
. . . . I 1
3. Adjust the potentiometer to approximately midway Minimum — Madimum ﬁ £
between the two settings. sensitivity Switching sensitivity =
hysteresis m
(G
RN 4
Operating sensitivity setting
(automatically set by sensor) )% %
SET Mode Adjustment | Present the dark sensing condition, and press the SET SET $2
Sensor’s microprocessor button. The sensor automatically sets the operating % S
automates sensitivity sensitivity below the switchpoint threshold for the dark | v |
i condition. i e Maxi
adjustment. Minimum Swilling sy >_
hysteresis o
o
(7]
w
Operating sensitivity setting 35
. ) » . i (automatically set by sensor) <
TEACH Mode Adjustment 1. Present the light sensing condition, and single-click
Sensor's microprogessor | e TEACH button. | ihtcotion drk ot % =
optimizes sensitivity 2. Present the dark sensing condition, and (again) . 1 | =
adjustment between two single-click the TEACH button. ! ' o 3
) . . o Minimum o Maximum o >
user-set reference points. 3. The sensor automatically sets the operating sensitivity. sensftvity ﬁ;"s'ttecrhelgg sensitivity ”3
=
>
—
More information online at bannerengineering.co 457
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INFO

¥ Response
Time

Response Time

Response time is the maximum time required
for the sensor to respond to a change in the
input signal. It is the time from when the sensor
sees its target to when it gives an output signal
to the load. Response time is the time between
the leading (or trailing) edge of the sensing
event and the output’'s change of state.

FTid

— TR —»1
Sensing Output
event turns on

T1 =Time of one light pulse
TR = Response time

Importance

Response time can help determine how long a fast-moving object must
stay in the sensor’s field of view in order to be detected. It is especially
important when your application requires detection of:

+ High-speed events

- Small objects moving at high speeds

« Narrow gaps between objects

- Brief intervals between sensing events

Modulation

The speed of response of a modulated photoelectric sensor is limited by
its frequency of modulation. There is a direct trade-off between sensor
response time and sensing range (excess gain). High-speed sensors are
modulated faster, thus yielding shorter range. If an LED is pulsed less
often, it can be pulsed with a higher current, thereby producing more
light energy.

A
Time g
Fast Response Yields Lower Excess Gain
Repeatability

The repeatability specification is used in applications where customers
need to know the precise position of a moving part.

The sensor’s output is allowed to switch only after a few modulated light
pulses are counted. The response time before a modulated sensor turns on
is equal to the time required for the sensor to count that number of pulses,
and the sensor output changes state as soon as the sensor counts enough
light pulses of the correct frequency.

Since the sensing event can occur at any time during a modulation cycle,
the actual time between the sensing event and the sensor’s output change
can vary by up to one modulation cycle. This variation is the sensor’s
repeatability.

More information online at bannerengineering;com

Calculating Response Time

You can determine a sensor’s required response time when you know
the size, speed and spacing of the objects to be detected.

Object width

Response Time = (or gap between objects)

Object velocity

Packet Speed = 1 m/sec

Q 600/minute

Calculate Response Time for Seed Packets with a Convergent Sensor

Application Example
To calculate the required sensor response time, the production line
speed is first converted to the speed of, in this case, a seed packet.

When calculating the speed of the seed packet, take into account
the space between the packets.
1. Determine how many packets are being processed per second:
600 packets/minute = 10 packets per second
2. Determine the distance of linear travel: 75 mm (packet width)
+ 25 mm (space between packets) = 100 mm

3. Calculate speed of packet = 100 mm/packet x 10 packets/sec
Packet Speed = 1 m/sec

Light condition: Sensing condition characterized by higher level of
received sensing energy.

Knowing the speed of the object (1 m/sec), it is possible to calculate
the time during which the sensor “sees” a packet of seeds.

Object width (75 mm)

=.075
Object velocity (1 m/sec) see

Time of each packet

passing the sensor R

Calculating Light Condition
Dark condition: Sensing condition characterized by lower level of
light energy (or none).

Space width (25 mm)

=.025 sec
Object velocity (1 m/sec)

Time of each space

passing the sensor =25ms

Calculating Dark Condition

In this application, the time between the packets is much less than
the time during which the sensor “sees” a packet. As a result, the
dark (or “off’) time between packets is the more important
consideration.




Outputs

The output circuit is the section of the sensor that interfaces to the
external load. Output also refers to the useful energy delivered by
the sensor.

Knowing the voltage and current requirements of the load is crucial
to selecting the best sensor. Sensors with analog outputs always
interface to circuits or devices which operate at low levels of dc
voltage and current. Sensors with digital outputs interface to either
ac or dc loads.

Digital/Analog Output

The output of a sensor is either digital or analog. on
A digital, or switched, output has only two states:
“ON” and “OFF.” On and off commonly refer to the

status of the load that the sensor output is orF

controlling. Digital
An analog sensor is one that varies over a range itk
of voltage (or current) and is proportional to some 5|
sensing parameter. Analog sensors provide a 3 !
metered or gradual response.

Analog

Response Time

The response time of sensors with digital output depends largely on
the sensor’s output switching device. In general, sensors with solid-
state outputs provide faster switching.

Sensors with electromechanical relays can only provide slow
switching; the relay switching speed is the largest component of the
specified sensor response time.

~mr Training Note:
Light Operate/
Dark Operate

Light Operate/Dark Operate

The sensor should be active when the application requires it.
With digital photoelectric sensors, the input and the output are
characterized by one of two sensing terms: Light Operate and
Dark Operate.

Light Operate

W

The sensor “sees” light.

Light Operate (LO): A condition where a
photoelectric sensor output energizes its
load when the sensor “sees” a sufficient

amount of its own modulated light.

@‘\
Dark Operate
Dark Operate (DO): The complement of @

LO, where the sensor output energizes its @

load when it no longer “sees” the

modulated light.

The sensor “sees” dark.

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200
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Contact Configuration Types

Solid-State Relays
Switching is accomplished by elements such as a transistor or SCR, without
moving parts, heated filament or vacuum gaps.

Complementary outputs: The dual-output configuration of a sensing device,
where one output is Normally Open and the other is Normally Closed. In this

case, both outputs have the same switchpoint, but only one output conducts

at a time.

to
NPN output (sinking): Output switch °T_1 ALY
configured with its collector open and its m Kompm :
emitter connected to ground (dc common). = to do
The load is connected between the output \ common
(collector) and the positive of the dc supply. .

NPN Transistor
to

— +\dc

PNP output (sourcing): Output switch IC
configured with its collector open and its 1 Qutputf— (049
e

emitter connected to the positive of the ] = to dc
sensor supply voltage. The load is commen
connected between the output (collector) NPN Transistor
and ground (dc common).

+\Vdc
Bipolar outputs: The dual-output ﬁ LOAD)
configuration of a dc sensing device, | —{(Lonn)
where one output switch is a sinking ° de
device (NPN) and the other output common

switch is a sourcing device (PNP). Bipolar Output

Both outputs have the same switchpoint.

Relay Switch
(NC)O—_L C: (NC)
COmmono—‘: Common

(NO).—:l: 1—0 (NO)

E/M Relays

Used when a sensor provides
direct control of a load that draws
more current than can be handled
by a solid-state relay. Double-throw contacts are used in interfaces that
require complementary switching. E/M relays are useful when a string of
sensor outputs are wired together in series for AND logic. Some E/M relay
configurations include SPST, SPDT, DPST and DPDT.

Normally Open (NO): Designation for contacts of a switch or relay that are
not connected when at rest. When activated, the contacts close (become
connected).

Normally Closed (NC): Designation for contacts of a switch or relay that are
connected when at rest. When activated, the contacts open (separate).
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Vision Sensors

Vision sensing is electronic imaging, applied in a manufacturing setting
for the purpose of control: Process control, machine tool control, robot
control or quality control. Vision sensing is used to improve production
processes and quality. Vision sensing is comprised of two major
elements: A hardware element (camera, controller and lighting) and
a software element (control system, graphical user interface and
image algorithms).

ORE

SES How A Vision

P rocess Sensor Works
Visual inspection is a three-step process:

1. The sensor acquires an image of the part.
2. The microprocessor analyzes the image.

3. Another microprocessor determines if the inspection passes
or fails, and reports the results to the manufacturing line. The
part is then either passed to the next process, or it is rejected
and removed.

%! Lens SENSOR
b=
]
Eﬁi Process the image Output
gi I» make a decision » Results
)
ES Imager
Part Light
Source
ACQUIRE ANALYZE DETERMINE
JIORE
. SS9 igital
Inspection Imaging

“Visual inspection” refers to the process of acquiring an image,
analyzing that image based on set parameters and reporting the
results. For some Banner vision sensors, inspections are set up

using a remote PC. A digital camera captures images and the sensor
software analyzes the images using vision tools to pass or fail the
product.

Vision tools are specific software algorithms used to analyze an
image. Each vision sensor uses a specific tool set to extract and
isolate certain features within the image in order to determine whether
a part passes or fails an inspection.

460
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IORE
Parts e Choosing
Lighting

1. Light Source: The light source is a critical component of any vision
inspection system. Lighting is the most powerful tool for creating contrast
to amplify the feature of interest, while minimizing other features of the
part. Selecting the best light source depends on the shape, surface
texture, color and opacity of the part.

Opposed Mode Proximity Mode

=

Backlight Ring Directional

Dome

Low-angle

2. Lens: The lens focuses the light onto the sensor’s imager. The main
consideration for selecting a lens is focal length. To determine the focal
length, the field of view and working distance must be determined. The

field of view is the area of the inspection captured on the sensor’s imager.
The working distance is the distance between the back of the lens and the

target object.

Field of View and Working Distance

Vertical
Fov

Horim::)a‘; <= . mp wojmgi
Distance
==\

3. Sensor: The sensor contains the imager, microprocessors and I/O.

Vertical
FOvV

The imager has an array of tiny light-sensitive cells that converts
the target into an image.

Microprocessors analyze the image and make determinations
about it based on user-determined tolerances and criteria.

The sensor exports the inspection results through some type of
I/0, e.g. Discrete or Ethernet.

qr%om
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% von Vision Tools ...

Applications

PASS ¥

NLI

Applications Examples

Vision tools are software algorithms used to analyze an
image. A vision sensor uses a set of tools to create an
inspection. Using one or several tools, a user can extract and
isolate certain features of an image in order to determine
whether a part passes or fails an inspection. Several
inspections involving different vision tools can be performed
on a single image.

LOCATION TOOLS compensate for translational and

rotational movement.

Locate: Determines translation and rotation
by detecting relative movement of edges

Pattern Find: Determines translation and rotation
by detecting relative movement of a pattern

GEO Find: Determines translation and rotation
movement of a part up to 360° by detecting
relative movement of a pattern

[CIEHE

VISION TOOLS analyze the image.

Color Match: Inspects for matching
hue and intensity

Average Color: Tests or communicates color
content values sensed in a selected area

Average Gray Scale: Determines the gray scale
intensity value of an area

Blob: Determines the presence, connectivity,
size, shape and location of selected features

Edge: Determines the presence, number,
classification and location of edges

S3AIND
JONVINHO443d

Object: Determines the presence, number,
classification, size and location of objects

ANALYSIS TOOLS measure and evaluate the results
of the vision tools.

Measure: Measures distance and angles between
two prescribed points, lines or curves

Pattern Count: Determines the presence,
number and location of pattern(s)

o
=35
DS
2=
:‘éc
=T

GEO Count: Detects the presence and location of

a target pattern in any orientation
Math: Performs arithmetic functions on any tool gerp y

or constant Bar Code: Finds, decodes and grades 2D and

1D linear bar codes
Test: Evaluates results of selected vision and analysis
tools to determine whether an inspection passes or fails;
performs logical operations; and activates outputs

Communication: Sends images or results of selected
location, vision and analysis tools over the Ethernet or 7:9:{& OCR/OCV: Reads and verifies optical characters
RS-232 serial communication ports to industrial Ethernet 123

or PC networks

Bead Tool: Monitors a track of material for width,
consistency and location

AYVSSO19
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Vision Lighting *

NFO
«m Choosing
Lighting

A vision sensor captures and then analyzes an electronic image. The

quality of the images depends on the image’s contrast. Dedicated lighting

can guarantee constant, consistent light conditions that can be
manipulated to create a high-contrast image.

Here are some factors to consider when choosing lighting:

1. Lighting geometry
2. Techniques

3. Optical properties of the part

Lighting Geometry EE=D Lighing

The geometry of propagation refers to how light energy leaves the source.

Geometry

Light can come from a point, diffuse, or collimated source.
When you understand how to manipulate lighting geometry, you can:

* Eliminate glare

+ Eliminate hot spots

* Minimize unimportant
features

.

Diffuse
Source

Collimated
Source

Point Source

Lighting Techniques

Lighting techniques refer to how the light source is mounted in relation

to the target object and the sensor.

Dark-Field: llluminate objects
with indirect light.

+ Casts shadows
* Highlights height changes
« Textured surfaces are bright

Dark Field

Bright Fied

' -

Bright Field Dark Field

* Object

Bright-Field: llluminate objects
with direct light.

* Detect color change

+ Smooth surfaces are bright

Dark field

BrightFeld

Bright Field ~ Dark Fied

 Object

Backlight: Transmit light from
behind the object.

* Highlights outlines and profiles
* Highest contrast

Dark ield  Bright Field

' Vomsers

Bright ield  Dark Fielg

\
mhbbhy || 0

INFO)
— Optical Properties of a Target = Luire
Optical properties of a part can be used in conjunction with lighting to highlight features.
@
=
O . . . ] " .
g Backlight | Directional Ring Low-Angle | Diffused | On-axis | Structured
—< The main goal of lighting in
w a vision application is to
Z9 create contrast between the ~
= part and the background. ‘ [ ™
23 \
@ ’ \
o Optical Example i ’I'“%. &m
_< i %{“‘\ it e g
Properties Parts e
- :
52 o Height ch Flat surf o
S= eight changes at surfaces
<5 Notches Highlights Casts shadows are bright Lowers contrast are bright Highlights
= % Shape Stampmgs outllngs i [ el Flat surfaces | between shapes | Height changes C.h anges in
a Embossing profiles height changes are dark are dark height on part
_< Lowers contrast .
Textured surfaces . Reflective
. Surface  |Ppolished metal _ are bright DE{::%;;;fgies ) eﬂt;ect;/i\:/ Zeg ng | surfaceare _
= Texture Sandpaper Smo;)rtg Sgg(aces than reflective textured th:rrwl%r;;firs .
% surfaces
9
o Wires
Tl Printing _ Based on Based on . Based on Based on .
< Plastic target color target color target color target color
e UV Coatings
3
E: E Solid parts block
= "
i = Translucency Dg)lllggtir;gle light, clear parts — — — — —
= transmit light
J
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Vision Lenses ®%.....

The sensor’s lens focuses the reflected light onto the imager chip.
The quality of the lens will influence the quality of the image.

Lenses have one main function: To create a 2-D image of the scene,
focusing the entire field-of-view (FOV) on the imager chip.

Lens Basics

Focal Length: The distance from the lens to the camera’s imager. It is
specified in millimeters. Focal length determines the relationship
between working distance and the angle of view. Shorter focal length
results in wider FOV.

Lens Imager

N

Reflected
Light

/ Focal

| < length ——

Angle of View: Angle of view indicates how much of the visual scene
can be captured by the lens. It is determined by the focal length of the
lens and how far away the camera is from the target.

ORE
e Angle
of View

Focal Length Focal Length

Lens  Imager

Lens  Imager
Part Part

Image Image

Working Distance: The distance
from the camera to the target object
under inspection.

Working
Distance

|

ey sy e e ey,

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200

areas which remain in focus behind and in front of the target.

Image Quality

A camera that captures a high quality image assures the most accurate
information for later analysis. To insure a high image quality, choose a lens that:

+ Magnifies the feature of interest to fill the FOV

« Captures required FOV without adding distortion to the image
+ Optimizes your FOV based on working distance

+ Focuses entire scene of inspection

Resolution: The ability of a vision sensor to differentiate between two features
that are close together. If the features blur together, a higher resolution lens
is required.

Distortion: The lens can influence image quality by how it collects and
focuses light on the imager chip. Different lenses have different degrees of
optical distortion, or undesired change in the shape of an image.

S3AIND
JONVINHO443d

25 mm Lens 4 mm Lens

SNVY9VId
dNMOOH

Depth of Field: The in-focus range of a vision system that includes the

Target
Imager

-—

AYVSSO19

Lens
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Depth of Field
(focus tolerance)
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Ultrasonic Sensors

Ultrasonic sensors emit a pulse of energy which travels at the speed of
sound. A portion of this energy is reflected off of a target and travels back
to the sensor. The sensor measures the total time required for the energy
to reach the target and return to the sensor and calculates the distance
from the sensor to the target.

Temperature Effect

The speed of sound depends on chemical composition, pressure

and temperature of the gas in which it is traveling. In most ultrasonic
applications, the composition and pressure of the gas are relatively fixed,
while the temperature is not. The speed of sound increases roughly 1% per
10° F (6° C) temperature increase.

))))))))D))))D))))))D)

Cold Environment

Warm Environment

Measuring Light Screens

Banner light screens have a
vertical array of photoelectric 1
emitters and receivers: The
emitters in one housing, the
receivers in another. An object
placed between the emitter and
receiver will block the emitted
light from reaching the
corresponding receivers.

=

—“— N W s O N ®© O

L Ll

Emitter Receiver

Synchronous Scanning

Identifies which of the beams is blocked, by enabling one emitter channel
to pulse light while simultaneously directing its corresponding receiver to
look for a signal. The system records which beam channels are blocked
and which are clear, and then outputs a signal, either analog or discrete.

Sensor Response Time

The time required for an array system to “see” an object varies depending
on which channel is blocked, when the object blocks a particular channel
and when that particular channel is scanned. The result is that the
minimum response time is equal to 1 ms; the maximum response time is
equal to twice the scan time. The scan time, in turn, varies according to
array length and scanning mode, and is specified in the product literature.
the lens diameter and the maximum response time of the system.

464  More information online at bannerengineerin

Target Angle

Aflat target that is
perpendicular to the beam
axis will reflect the most
sound energy back to the
sensor. As the target angle
increases, the amount of
energy received by the
sensor decreases. For most
ultrasonic sensors, the target
angle should be 10" or less.

Target Angle

Sensor

Air Currents

Air currents due to wind, fans, pneumatic equipment or other sources
can deflect or disturb the path of the ultrasonic energy, so a sensor may
fail to recognize the correct location of the target.

Minimum Object Detection

The minimum object detection size is a function of the lens diameter for
an individual channel and the spacing between channels. The minimum
object detection size is defined as the smallest diameter rod that can be
detected reliably.

Maximum o
Part Speed

The maximum speed ofa | object () —————=
passing part is a function

of the part size, the lens - W > |
diameter and the -
maximum response S
time of the system.

Emitter

<-— &, lens diameter

Receiver

Measuring Modes

Banner’s measuring light screens can be configured, with a simple
Windows setup program, for several measuring modes for both analog
and discrete outputs. For example, the output can be based on the:

« Center beam of several
blocked beams

- First beam blocked

- Last beam blocked
« Number of transitions from
blocked to made

- Total number of beams blocked

« First beam made ) )
+ Highest number of contiguous
- Last beam made beams blocked

- Total number of beams made

om
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Light Gauging Sensors

Light gauging sensors utilize either “Time of Flight” or triangulation
technology to detect the presence and position of targets.

Time of Flight: Measurement of the amount of time that emitted light
takes to travel to the target and return to the sensor. This technology is
used in long-range sensing applications.

Triangulation: An emitter transmits visible light through a lens, towards
a target. The beam bounces off the target, returning some light to the
sensor’s Position Sensitive Device (PSD) receiver element. The target's
distance from the receiver determines the angle at which the light
travels to the receiver element. This angle, in turn, determines where
the received light will fall along the PSD receiver element. The position
of the light on the PSD receiver element is processed through analog
and/or digital electronics to calculate the appropriate output value.

PSDX
Receiverll
Element

Signall®
Conditioningfd NearX Farll
Circuitry Limit Limit

| |
| Object Movemerit

Microprocessor

o

|
|
|
Output !
Circuitry '~ |
NSRS
EmitterRI N
Circuitry £ T 1
Laserld I_l/ ! I
Emitter | |
| s |
! Programmed !
—'
Sensing Window
Triangulation Technology

Surface Reflectivity and Texture

Triangulation sensors depend on the diffuse reflections of light from the
target. A diffuse reflection is one in which the light tends to scatter
equally in all directions from the target. If the target surface is mirror-
like, then light will tend to reflect in only one direction (If this target is
not perpendicular to the sensor, the light will be reflected away from the
sensor).

Triangulation sensors also require a non-porous, opaque surface for
accurate operation. Measurement errors will result from semi-transparent
targets such as clear plastic, or from porous materials such as foam.

Best Worst Typical

Specular targets Mixed targets (most

Diffuse targets (e.g.,

matte finish white (e.g., a Imlrror) reflect objects) dllsplay traits
io) reflect light light in only one of both diffuse and
ceramic) reflect lig direction specular targets

consistently in all
directions
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Color Effects

The color of the object being measured can affect the resolution and
accuracy of the readings. White, red, yellow and orange targets will reflect
more light than green, blue or black targets. The resolution for dark targets
may be up to four times less that for white targets.

The graph below shows the relative amount of received light that is reflected
from various target colors, using visible red light. The resolution is roughly
affected according to the square of the received light. For example, reducing
the amount of light by a factor of nine will degrade the resolution by a factor
of three.

Relative reflected light from a red source

_
o
o

[==]
o
i

D
o
i

S
o
i

Percent reflectance

n
o
|

o

White
req
Orange
Yelloy,
Purpje
Jreen
blye

Metal Surfaces

Bare metal surfaces do not exhibit consistent reflectivity across their
surfaces. As a result, the repeatability from one point on a metal surface to
another, even at the same distance from the sensor, will degrade. This effect
varies from metal to metal and is dependent upon surface finish.

X

More light is reflected in the
y-direction than the x-direction

Total Expected Measurement Error

Keep in mind that the overall expected accuracy of an analog sensor is the
combination of several performance parameters, not simply the sensor’s
resolution. Linearity and temperature effect can also affect accuracy.
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Temperature Gauging Sensors =

Temperature Gauging sensors activate an output when they detect objects
that are either hotter or colder than the ambient condition. These passive,
non-contact sensors use a thermopile as a receiver element to detect
infrared light energy emitted by target objects. The information is measured
and analyzed by the sensor, and depending on the thermal contrast, an
output is given.

Range

The sensing range is determined by the sensor’s field of view and the
size of the target object.

Thermal Contrast

The difference between the ambient temperature and the temperature
of the target object. High thermal contrast increases switching accuracy.

Field of View

The field of view (FOV) is the area of response, based on the sensor’s

lens design. The temperature information collected by the sensor will be

an average of everything in the sensor’s field of view. To increase thermal
contrast and reliability of the output, the target object must fill as much of the
field of view as possible. If the target object does not fill the sensor’s field

of view, the sensor will average the temperature of everything in the field of
view, thereby reducing the reliability of the output.

Magnetic Sensors =

Magnetic devices are passive, non-contact magnetic receivers that detect
3-dimensional changes in the Earth’s natural magnetic field caused by the
presence of large ferrous objects.

Range

The sensor range depends on three variables:

1. The local magnetic environment (including nearby ferrous material)
2. The magnetic properties of the object to be sensed

3. Sensor settings

The strong disturbance of a large ferrous object decreases as distance from
the sensor increases, and the magnitude and shape of the disturbance is
dependent on the object’'s shape and content.

466  More information online at bannerengineerin

D:S Ratio \

o
Spot size refers to the area T-GABE® vy O 61 ma. 2 =
where the temperature data
is taken. Spot size can be
calculated at any distance
from the target by using the
distance-to-spot ratio.

distance — 200 — 400 — 800 mm
D:S Ratio {15 a1 141

D:S ratio is inversely related o A
to viewing angle. A sensor T-GAGE* 50 mm_o 100 T

p2smm @
with a small viewing angle I I '
will have a large D:S ratio.
distance — 200 — 400 — 800 mm|
D:5 Ratio SNH 81 141

For a sensor with an 8:1
ratio, the sensor’s spot size
is a 1" diameter circle at a
distance of 8". As you go out
further from the sensor face,
the spot size will be larger.

distance — 200 — 400 — 800 mm
D:S Ratio A a1 141

The sensor’s distance-to-spot size ratio can be adjusted by lensing the
thermopile. This might be necessary depending on the size of the target
and the range at which it must be sensed.

Sensing Area

Magnetic sensors are omni-directional; they can detect ambient
magnetic field in all directions. They can be used in close proximity
to each other without interaction since they are passive devices and
individually learn their environment.

qr%om
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Environmental Considerations

Environment

Typical Industries
& Applications

Recommendations

Normal Temperature

All non-abusive applications
from -20° to +55° C

+ All sensor types; choice depends on range, excess gain and electrical and
performance requirements.

High Temperatures

+ Metal processing

+ Painting applications
+ Paper manufacturing
+ Outdoor applications

* Glass fiber optics: Use when above +100° C; max. to C.
« Plastic fiber optics: Use polycarbonate fibers up to +125° C.
* Remote sensors: Use up to +100° C.

+ Meat processing
+ Food processing

+ Glass fiber optics: Use below -40° C; min. to -140° C.

Low Temperatures + Chemical processing + Remote sensors: -40° C to +100° C.
+ Outdoor applications
+ Sensors with NEMA 6 ratings represent the best moisture seals and can resist
+ Food processing occasional and prolonged (NEMA 6P) submersion.
+ Car washes * NEMA 4 and 6 ratings: Can withstand low-pressure washdown.
Moisture + Pharmaceuticals + NEMA tests do not take into account the elevated pressures and temperatures of
+ Bottling plants solutions used to wash equipment in food processing applications.
+ Outdoor applications + See NEMA and IP enclosure ratings chart online.
+ Condensation can be eliminated by using unlensed fiber optics.
Solvents/Alkalis
+ Stainless steel sensor housings.
* Glass fiber optic assemblies in stainless steel sheathing.
« Semiconductors « Fiber optic assemblies without epoxy (available by special order).
+ Chemical Bases
Corrosive Agents * Lumber » Fiber optic assemblies with PVC jackets.
* Pulp/paper Acids

* Amusement parks (UV light)

* Thermoplastic polyester housings; see chart online.

« Teflon® sheathing; protect the sensing tip from direct contact with concentrated acids.

* Polyethylene jacket of standard plastic fiber optic cables resists acids, but can
degrade with prolonged contact.

Dirt, Dust, Fog

* Lumber

+ Ceramics ovens
* Paper

« Steel

* Mining

High Excess Gain

* Excess gain data should be carefully evaluated.

* Opposed-mode sensors with excess gain above 1000x.

Lens Size

+ Smaller lens concentrates the beam for greater penetrating ability.

« Larger lenses will yield greater range, but will disperse available sensing energy.
Inductive Proximity Sensors

* For metal targets and short sensing ranges.

+ Metal (stamping)

* Lightweight sensing components; smaller sensors.
* Anti-vibration mounts placed between the sensor and mounting bracket.
+ Glass or plastic fiber optic assemblies can withstand more than 100 Gs of acceleration.

Vibration & Shock + Printing (presses) + Glass fibers cannot tolerate repeated flexing. Use plastic, hi-flex or coiled fibers.
+ Packaging + Remote sensors can withstand up to 15 Gs of acceleration.
+ One-piece self-contained sensors with epoxy-encapsulated circuitry withstand up to
10 Gs of acceleration.
+ Special sensing equipment must be installed, using measures to avoid sources of ignition.
+ Chemicals/Gas/Oil/Refinery + See chart defining Hazardous Location Classifications online.
Hazardous Areas + Grain elevators « NAMUR photoelectric sensors.

+ Airbag manufacturers

+ Glass and plastic fiber optics. (Plastic fiber optics are preferred, as it is easier to seal
around the fiber bundle at the barrier between the hazardous and safe environment).

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200
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Opposed Mode
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(0.47) @) (40%) (400") 04" 4" 40" 400" (0.4") (") (40" (4007) 0.4") (@) (40" (400%)
EGCO-5 DISTANCE EGCO-6 DISTANCE EGCO-7 DISTANCE EGCO-8 DisTANCE
Range: 12m |LED: @ [PoBd | [Range:3m [Lep: O [PoEd | [Range:12m [LED: @ [PoHd | [Range:im [iED: @ [Po.F
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WORLD-BEAM® QS18

§

EGCO-10

womoxm

Z—>0

1000

INSE osese and %

QS18..RB

100

|
Opposed Mode

1

0.01m
(0.03)

01m 1m 10m
033) (33) (33)
DISTANCE

EGCO-11

MINI-BEAM®
1000
TRCSWGIE & SWOTR,
MA31E & SM2A31R
[T
Opposed Mode
100
i
i
1T
10
i
1T
Il
, [
001m 0.10m 10m 10m
(0.033) (033) (33) (33)
DISTANCE

&

EGCO-12

MINI-BEAM®
1o SWIBTEL & SM3TRL,
; RS 8 SHRASTR
X ]
C Opposed Mode
E 100
s
S
G 10
A
I
N
1
01m 10m 10m 100 m
(0.33) (33) (33) (330)
NISTANCF

Range: 3m  |LED: O [Po.[

Range: 3 m |LED: O |

Range:

om [Lep: O |PoEd

@
5
z WORLD-BEAM® QS18
E . KE=H os1sot and

L X Qst8.R
(@) c Opposed Mode
E 1) E 10

w1 S
| (¥
83 i 10 ﬁ
& ° ‘ i
. N 1l

) e @
a g EGCO-9 DISTANCE
DE
o Range:20m |LED: O [Po.[
ez

=)

MINI-BEAM® Universal MINI-BEAM® Universal MINI-BEAM® NAMUR WORLD-BEAM® Q20
1000 1000 1000 — 1000
: S : G AL L : TECHGH : o
X e % i ; i 5 i |
C Opposed Mode C Opposed Mode C Opposed Mode Cc
E 100 E 100 E 100 E 100 E
res | & e 0!
s It S S S
G 1 G 1 N G 1 G 1
/? H ‘A ? ? Visible
N i N N \ 1
1 i 1 1 1 |
001 m 0.10m 10m 10m 01m 10m 10m 100 m 0.01m 0.10m 10m 10m 04m 10m 10m 100m
(0.033) (0.33) (3.3) (33) (0.33) (33) (33) (330) (0.033) (0.33) (3.3) (33) 03" 30 30" 300"
EGCO-13 DISTANCE EGCO-14| DISTANCE EGCO-15 DISTANCE EGCO-16 DISTANCE
Range:3m  |LED: O | Range:30m |LED: O [PoBd | [Range:6m [1ED: O [PoHd | [Range:10m [iED: @ |PoHd
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Opposed Mode

-l

OPPOSED

1000
c 18 Series —FH
T
T
X T
(FE 0 Opposed Mode
S
S
G 10
A i
| TN
N il
. Il
01m 1m 10m 100m
033) 33) (33) (330)
EGCO-18| DISTANCE

O =Infrared LED

1000
K= W18 Series E‘Eﬁf
it
T
[

22

Z—>® oomoxm

t
I
[

0.1m 1m 10m 100m
(

(0.33) (3.3) (33) (330')
EGCO-19 DISTANCE

18
" E =T
‘
T
|

e ries e
e—
T
X [T
C Opposed Mode
E 100
S e o e i e e
S
G 10
A i
| i}
N il
1 I
0im 1m 10m 100m
(0.33) (33) (33) (330)
DISTANCE

EGCO-20|

1000 =
E | a2 H
X T TN T 7T Opposed T
(4 \
E 100
s
ﬁ .
G 10 Infrared 4t
A
|
N
]
01m 10m 10m 100m
03 3.0 30" 300°
DISTANCE
EGCO-17
Range: 15m | Lep: O |m

Range: 20 m |LED: O |

Range: 20 m |LED: O |m

Range: 20 m |LED: O |

i

WORLD-BEAM® QS30
High Power

I
pposed Mode
High Power

¥

[
.3m 3m 0m 0m
(1) a0) (100 (1000

EGCO-23|

DISTANCE

WORLD-BEAM® QS30
Universal Voltage

1000 =
= T osw 1
X Opposed Mode
C
E 100
S
s
G 1
A 5
| il
N i
0.3m 3m 30m 300 m
1 10 100 1000"

EGCO-24 DISTANCE

E"m“ EEE =025 Series 1o 5 0s30 %
X i X
(é 10 Opposed Mode g »
H s
G 10 G 10
A % " =
1 il | il
N I N il
1 1l . Il
01m im 10m 100 m 0.3m 3m 30m 300 m
(0.33") (3.3) (33) (330) 1 10 100 1000"
EGCO-21 DISTANCE EGCO-22 DISTANCE
Range: 20 m |LED: O | Range: 60 m |LED: O |

Range: 213 m |LED: O |

Range: 60 m |LED: O |

im 10m 100 m 1000 m
(3.3) (33) (330) (3300)
EGCO-27| DISTANCE

100000

10000

&

zZ-»0 wemoxm

0im n 100m
03 @3) (33) @) @)
DISTANCE

EGCO-28|

WORLD-BEAM® QS30
High-Power Water
100000
E fi1 9530 P
X Opposed Mode
c Water Sensor
E 10000 -
S
@
G High Gain
2 1000 ﬁ
] TN
N TN
w Gain
100 L1l HH}
0.01m 01m 10m
(0.03') (0.33) (33) (33)
EGCO-25 DISTANCE
Range: 4 m | LED: O |

1000 T
30 Series =+
E i ———i
X T
c " \%ﬂpnud Mode
E
S
W
G 10
A
|
N
1
01m im 10m 100 m
(0.33) 3.3) (33) (3307)
EGCO-26| DISTANCE
Range: 60 m |LED: O |

Range: 200 m |LED: O |

Range: 140 m |LED: O |

100000

E
X
c
E 10
s
s
[
A
|
N

0m 1000m

0in it
EGCO0-29) o enH e o)

DISTANCE

100000

E

X

c

E 1000

s

s

g 10 qus Response mod
1

N

0m 1000m

0im in om
EGCO0-30 033) 33) 33) (330) (3300)

DISTANCE

1000 =

e T30 Series =i
X i
c " \%ﬂmud Mode
E
S
S
G 10
A
|
N
1
0.4m i 10m 100m
(0.33) (33) (33) (330)
D

EGCO-31

1000

£ 040 Series =+
X I
C o \%ﬂmud Mode
E
S
N
G 1
A
I
N
1
0.1m 1m 10m 100m
(0.33) (3.3) (33) (330')
EGCO-32 DISTANCE

Range: 140 m |LED: O |

Range: 140 m |LED: O |

Range: 60 m |LED: O |

Range: 60 m |LED: O |
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REFERENCE — EXCESS GAIN CURVES

OppOSEd Mode O = Infrared LED

-l

OPPOSED
“ “ Q45 NAMUR OMNI-BEAM™
1000 EE:AEZEEITI 1000 1000 1000
E e e E 1t QaseR T E 045AD9 E/R E OSBE 8 OSBRA
X i X Opposed ace X Opposed Mode X M=
[é o N Opposed Mode g 0 % IE: w ::::ﬁ (é 0 Opposed Mode
s s s s
S S N S
G 10 G 10 G 11 G 10
A A A A
1 | | |
N N N N
1 1 1 1
01m im 10m 100 m 01m 10m 10m 100m 01m 1.0m 10m 100 m 01m im 10m 100m
033) @3 @) @0) 0% @) ) @30) 033 @3) @) @0) 0 @) @) @0)
EGCO-33 DISTANCE EGCO-34 DISTANCE EGCO-35, DISTANGE EGCO-36 DISTANCE

Range: 10m |LED: O [Pl [Range:60m [LED: O [Poidd| [Range:6m [1ED: O |PalEd| [Range:4sm [LED: O |PaliE]

Find more job o=
aids online.

NLIN

Resources

e ote
Training N o Light
" on Chart Low-Angle
.\K\'\OW > Lighting Selectio! g Lot
vision m,.d\mmwt
Bt ‘
g
wammnwa“"\@h\":oc,,ﬂe
sonapped P
ammww““’“" part

a2
2<
Xy
1240
o
I3

GLOSSARY

INTERNATIONAL

470  More information online at bannerengineering,com
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com




Retroreflective Mode

WORLD-BEAM® Q12 WORLD-BEAM® Q12 MINI-BEAM®2 QS12 MINI-BEAM®2 QS12

POLAR RETRO

COAXIAL

=]

POLAR RETRO

-

COAXIAL RETRO

PV . N

@ - visible Red LED
P =Visible Red LED Polarized
LP = Visible Red Laser LED Polarized

1000 1000 = 1000 1000
£ b 0121V 3 £ I 012.LP £ e oste £ o oste
X i X Polarized Retro |] X lonolariced X polaried
C oo L witn BRr-6oxaoc € 0L with BRT-6oxanc C o 1t C o
E E  Reflector E E  Reflector E it E
@ g @ g s qu s
= S S m
G 10 G 1 &G 10 & G 10
A i A A 7 with BRT-50 T A with BRT-50 1
\ i \ / e i ik . T i
N N N N
[ [ 1 (L1 1 | AR
1 1 | 1 t
0.01m 0im 1m 00 0.01m 01m m 0m 001m  01m m 10m 00im  0im im 10m
0.0 033" 35 oy 0.03' 033 33 3 (0.033)  (033)  (3.3) (33) (0.033)  (0.33) 33) (33)
EGCR-1 DISTANCE EGCR-2 DISTANCE EGCR-3 DISTANCE EGCR-4 DISTANCE
Range: 15m |LED: @ |Padd | [Range:1m [iED: P |Podd | [Range:2m [1ED: @ [Pl | [Renge:1m [LED: P [PoHd

=1 > -

1000 1000 1000 1000
E ' E M edRetro ﬁ E E vsaav ] E E vsaup o
X with BRT-84 reflector X with BRT-84 reflector X 1T X [T
c C C Retroreflective Mode C Polarized
\" g 100 \" g 100 g 100 E 100
,'—-n‘ S ,'—-n‘ S - S ) s Mo
" S i % S \} s q s
10 10 10 10
A it 1 A A \
; | | F=F with BAT. | E=F with BAT. %
T Reflector T Reflector
N N N N
’ . SR SR
0.01m 0Am im 10m 0.01m 04m 1im 0m 1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm
(003) 03) (33) @3) (003) 03) (3) (3) (0.04) (0.4) @) (a0) (0.04") (0.4") @) (a0")
EGCR-5 DISTANCE EGCR-6 DISTANCE EGCR-7 DISTANCE EGCR-8 DISTANCE
Range: 25m |LED: @ | Range: 15m [LED: P | Range:250mm|LED: @ | Range:250mm|LED: P |

WORLD-BEAM® QS18 WORLD-BEAM® QS18

4

EGCR-9

1000
. =0s18... LVEH]
X Mode
[4
E 100
S v
s \
G 10 with BRT-34 Reflector FEET
A \
I
N
1
0.01m 0.1m m 10m
©03)  (0.3%) @.3) (33)
DISTANCE

WORLD-BEAM® QS1

q

EGCR-11

Z—>> vemoxm

Class 1 Laser

R
T
[ witn BRT-51x518M

2k

100

10000mm 100000 mm)
(400) (4000")

10mm
(0.4

T0mm
(4.07)

1000 mm
(40")

DISTANCE

WORLD-BEAM® QS18 Expert”

o
Hl asteE.LP ]
Mode
- I |
EH=
Q th BRT-84 Reflector 11
|
0 |
i
T
i
| Il
0.01m 010m 1.00m 10.00m
EGCR-12 DISTANCE

Range: 65 |LED: @ |Po7d

1000
£ F asts...LPEC
X Mode
c
E 100
g ~~
s with BRT-84 Reflector 1]
G 10 aiil
A Jai
. il
N
. [l I
0.01m .1m im 10m
(0.03') (0.33) (3.3) (33)
EGCR-10 DISTANGE
Range: 3.5m |LED: P | Pg. 72

Range: 10m [LED: LP [Po7d

Range: 35m [LED: P

MINI-BEAM® MINI-BEAM® MINI-BEAM®

D

EGCR-13

1000
SM312LV
E SM2A312LV
X NAII
c Retroreflective Mode
E 100 ===
0y E=F=F With BRT-3 Reflector
S
G 10
A
I
N
1
0.01m 0.10m 1.0m 10m
(0.033) (0.33) (3.3) (33)
DISTANCE

&

1000
SM312LVAG
E SM2A312LVAG
X Ot
C Retroreflective Mode
E 100
S A
s I With BRT-3 Reflector
G 10
A
I
N \
1
0.01m 0.10m 1.0m 10m
(0.033)  (0.33) (3.3) (33)
EGCR-14 DISTANCE

EGCR-15

Z—>0 womoxm

1000
£ESMB12LPODY
O AT
Mod
100
I\
\
im 10m
@) @)
DISTANCE

MINI-BEAM® Expert™
" SMESTALV = 8

om 10m 10m 0m
033 k] 33 33
DISTANCE

EGCR-16

Range: 5m |LED: o |

Range: 2 m |LED: P

Range: 3 m |LED: P

[

Range: 5m |LED: o |
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Retroreflective Mode

CLEAR OBJECT

=l = =

O=
@ = Visible Red LED

Infrared LED

P = Visible Red LED Polarized

M = Visible Red Clear Object Detection Polarized

RETRO POLAR RETRO POLAR RETRO
MINI-BEAM® Expert" MINI-BEAM® Expert" MINI-BEAM® Universal MINI-BEAM® Universal
e FE SMEST2LP ] e ! SME312LPC b SMUST5IV FEE e EE= SMUSTSLP £
£ i s E 1 = E i s E FHHH
X AT X ARy X RAiii| X Wod
E 100 g 100 | Reflector Made [E: 10 Retroreflective Mode [é 0
S S i HY S = -3 Reflector S
S = o
ﬁ s \\ ﬁ s H"lt“h BRT-2X: ! s s \
Refls - 1
g 10 2 10 eflectol g 10 ﬁ 10 EE#MT ’nm—a‘n oo ‘
'!l 1 With BRT-3 Reflector | —\ III Ill Ill i i \
1 [T T ; ] ; [ LI
0.01m 0.im im 10m 0.01m 0im 1.0m 10.0m 0.01m 0.10m 1.0m 10m 1 m 01m im 10m
(0.03) (0.3) (3) (30 (0.033) (0.33) (3.3) (33) (0.033) (0.33) (3.3) (33") (n 03) (0.3) (3) (30
EGCR-17 DISTANCE EGCR-18 DISTANCE EGCR-19 DISTANCE EGCR-20 DISTANCE
Range: 3m | LED: P | Range: 1 m | LED: [ | Range: 5m | LED: @ | Range: 3m | LED: P |

CE I iIKNOW®
J

1000 1000 1000
] WAL == £ " o e T
X T X X X Folarad Raro
T c
E 10 Retroreflective Mode (E: 10 (E; - S w
S With BRT-3 Reflector S s S
s i § s S s
G 10 G 110 G 1 G 10
A A A A
| | : I
N N \ N N
1 14—l L LU 1 1
0.01m 0.10m 1.0m 10m 0.01m 0.10m 1.0m 10m 001m 0m 10m 1om 0.01m 0im 10m 10m
(0.033) (0.33) (3.3) (33) (0.033) (0.33) (3.3) (33 003 03 30 30 008 L :.". MEW 3w
EGCR-21 DISTANCE EGCR-22 DISTANCE EGCR-23 DISTANCE EGCR-24
Range: 5m |LED: o | Pg. 90 Range: 2 m |LED: P | Pg. 90 Range: 6 m |LED: o | Pg. 93 Range: 4 m |LED: P | Pg. 93

Emnn = Eni 7518 Series =1 Emun = 7518 Series E‘E&f Eﬂmn = 7--18$enes Ewnn = 77]8 amm,_'_H,”
X O X [T X T X T T
c Non-Polarized Retro C Polarized Retro C Non-Polarized Retro [ Polarized Retro
0 £ £ o £ ‘ £ o
w $ with BRT:3 Reflector {1111 $ S BT winowrsa H S =i
E i W S an | S i S [ $ T wiRs Retector [ {11
k=) G 10 G 10 G 1 G 10 ==,
N A 7 iy A A 7 iy A
@ © | 7 | | X i 7 | i X
L N N N N
o 1 HJ/ 1 1 I 1
_< 0.01m 01m im 10m 0.01m 01m im 10m 0.01m 01m m 10m 0.01m 01m 1im 10m
(©0.033)  (0.38) (33) (a3) (0.033)  (038) (8.3) (83) 0.033)  (0.33) (3.3) (3) 0.033)  (0.33) (3.3) (33)
™ g EGCR-25 DISTANCE EGCR-26 DISTANCE EGCR-27 DISTANCE EGCR-28 DISTANCE
DE
X
(@) % Range: 2 m | Lep: O | Range: 2 m | LED: P | Pg. 94 Range: 2 m | LED: O | Range: 2 m | LED: P |
<
3C o3
_< WORLD-BEAM® QS30
= 1000 1000 1000 1000 oy
o T18 Series =+ T18 Series =] 025 Series B E----BRL92x92 ”’##Manwﬁ
% E I E HH—=—H E T E e ]
X 1 X T X T X L
UO) C 100 Non-Polarized Retro C 0 Polarized Retro C 0 Polarized Retro [4 100
E E E E
= s 8 i 8 i s
with BRT-3 Reflector 1 T T
O] @ S i @ S T with BRv-s Reector 1T @ $ 0 wimRr Rofiestor {111 s -
G 1 G 10 = G 10 == G
= A ra T A A A Hit
2 e s a \ ; \ a N
] 1L LU I 1L LA L I 1L LA L I R 1 .
E 8 00im  01m im 1om 00im  01m im 1om 00im  01m im 1om 0.1m 1m 10m 100m
<0 0.033)  (0.33) (3.3) (@3) 0.033)  (0.33) 3.3) (33) 0.033)  (0.33) (3.3) (3) (X3 ] a0 a0
Zo EGCR-29 DISTANCE EGCR-30 DISTA EGCR-31 DISTA EGCR-32 DISTANCE
Ll
=
P4
) = Range: 2 m |LED: O | Range: 2 m |LED: P | Range: 2 m |LED: P | Pg. 107 | | Range: 12m |LED: o | Pg. 114
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Retroreflective Mode

|
) <
{
) )
LASER
RETRO LASER POLAR RETRO

@ = Visible Red LED

P = Visible Red LED Polarized

¥ = Visible Red Laser LED

LP = Visible Red Laser LED Polarized

WORLD-BEAM® QS30
®
WORLD-BEAM® QS30 e
1000 1000
E E---- Sﬁlﬁi“z ::musae LP € ith BRT-36X40BM
X r HT polarized X
[ BRT—TNL‘\*G)@ [T Retroreflective C
E 100 E 100
$ B s o
G 1 /- G 10
A 3 A Y
a ' |
g N
1 kL 1 |
0lm 0.1m im 10m 0.1m 1.0m 10m 100m
0.04' 0.4 4 40.00 033" 33 33 330
EGCR-33 DISTANGE EGCR-34 DISTANCE
Range: 8 m |LED: P | Pg. 114 Range: 18m |LED: LP |

WORLD-BEAM® QS30 WORLD-BEAM® QS30
Class 1 Laser Universal
1000 1000
E === with BRT-TvHG-2X2] E [ sArexe EEﬁuS?D;.‘L‘P‘%
X X [ BRT-3 1] Polarized
c c BRT-THG-3X3 T Retroreflective
E 10 E 100
ﬁ s s
s oic - F
G 10 G 11 /-
A 7 | A :
I | I 2
N / N
1 1 | N_N
0.1m 10m 10m 100 m 01m 0.1m im 10m
0.33" 3.3 33 330 0.04' 0.4' 4 40.0"
EGCR-35 DISTANCE EGCR-36 DISTANCE
Range: 2 m | LED: LP | Range: 8 m | LED: P | Pg. 119

I T SR T

1000
£ 530 Series e
T
X [T
c Polarized Retro
E 100
s FHi
S with BRT-3 Reflector 1]
G 10 AN
A
I
' fi
1 LA LI [ 1IN
0.01m 0.1m im 10m
(0.033) (0.33) (3.3) (33)
DISTANCE

EGCR-37

1000

€ T30 Series e
1
X [T
C Polarized Retro
E 100
$ HHH
S with BRT-3 Reflector 1]
G 10 1l
A
1
' fi
1L IIN LTI [ 1IN
0.01m 0.1m im 0m
(0.033) (0.33) (3.3) (33)
DISTANCE

EGCR-38

v

EGCR-39

Range: 6 m |LED: P

D
| d Vi

Range: 6 m |LED: P

1000 = 1000
E ﬂdﬂ‘s‘n‘z‘r‘l‘es —HH f E ive PicoDot
X HHH i Hi X T T T T T
c Polarized Retro c with BRT-36X40BM (included)
E 100 E 100
S | s
s with BRT-3 Reflector 11 S
G 10 f G 10
A A
] 1
N N
i | i 1 \
0.01m 01m im 0om 0.1m 1.0m 10m 100 m
(0.033") (0.33") (3.3) (33) (0.33) (3.3) (33') (330")
DISTANCE EGCR-40 DISTANCE
Range: 6 m |LED: P | Pg. 134 | [Range: 10.6 m| LED: LP |

I T T TR

1000 1000 1000 —rr 1000 =cs
ive PicoDot E ive PicoDot E Ee 7IIM42I.P £ 3 ‘0‘4‘%\1 il
] X A X AR ] X i
with BRT-2X2 (optional c With BRT-THG (optional [4 Retroreflective Mode [4 Retroreflective Mode
100 E 100 E 100 E 100
s s i s i
i s § FHHAH—H s
with BRT-3 Reflector | | |
10 G 10 G 10 G 10
/ A A ; A /
\ 1 1 \ 1 7 .
I N N [ \ N With BRT-3 Reflector ||
1 il . |
0.1m 1.0m 10m 100 m 0.1m 1.0m 10m 100 m 0.1m im 10m 100 m 0.01m 0.10m 1.0m 10m
(0.33) 3.3) (33) (330°) (0.33) (3.3) (33") (330') (0.33) (3.3) (33') (330" (0.033") (0.33) (3.3) (33)
EGCR-41 DISTANCE EGCR-42 DISTANCE EGCR-43 DISTANCE EGCR-44 DISTANGE
Range: 39.6 m| LED: LP | Range: 6 m | LED: LP | Range: 3 m | LED: P | Pg. 141| |Range: 9m | LED: @ | Pg. 141

“ Q45 Class 2 Laser Q45 Class 2 Laser Q45 NAMUR

1000 1000 1000 1000
£ I 3 fjodsLL (0 £ ssLLp ()] £ QiskDow ZEEE
| X I A
X I \ X orlle X MR
c Retroreflective Mode ¢ /] L c CLLLL c Retroreflective Mode
E 100 E 100 = = E 100 E 100
y s s fiis X feflector H =HH s
s s A W S GG ape AR $
G 10 = with BRT-3 Reflector Sgrg—} G 1 I/ G 1 i) W G 1
A A T e A foy A /
11T AR T
N N N N With BRT-3 Reflector ||
: . (T : . i T
0.01m 0.10m 1.0m 10m 01m im 1om 100m 01m 1im 10m 100m 0.01m 0.10 1.0m 10m
(0.033) (0.33) (3.3) (33) (0.33) (3.3) (33") (3307) (0.33) (3.3) (33) (330°) (0.033) (n.sa'] (3.3) (33)
EGCR-45 DISTANCE EGCR-46 DISTANCE EGCR-47 DISTANCE EGCR-48 DISTANCE
Range: 6.0 m | LED: P | Pg. 147 | | Range: 70 m | LED: ¥ | Range: 40m | LED: LP | Range: 9 m | LED: @ |
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Retroreflective Mode ® - Visible Red LED

P = Visible Red LED Polarized
M = Visible Red Clear Object Detection Polarized

CLEAR OBJECT

MM Hb‘i

POLAR RETRO POLAR RETRO
Q45 NAMUR OMNI-BEAM™ OMNI-BEAM™ OMNI-BEAM™
1000 1000 1000 1000 e
£ aespbae SR £ SLITES £ E0SBLIAG =— £ FosalvAGe ——
X AL X R X T MLJL” X R Mldl t
c Retroreflective Mode C L Ll o ¢ 100 || ¢ || )
E 10 E 100 E E 100
S o $ RN N = WiBRT 3 Reflector N = WiRT:3 Refloctor FHH——1
@ S e @ S [ With BRT-3 Reflector % s o % S e
[~ With BRT-3 Reflector
G 10 e G 10 Al G 10 G 10
A A A \ A
| | | | =
N N N N
1 1 | 1 1
00im  010m 1.0m 10m 001m  0.10m 1.0m 1om 001m  0.10m 1.0m fom 0.0im  010m 1.0m 1om
(0.033') (0.33') (3.3) (33') (0.033) (0.33') (3.3) (33) (0.033) (0.33') (3.3) (33') (0.033) (0.33') (3.3) (33)
EGCR-49 DISTANCE EGCR-50 DISTANCE EGCR-51 DISTANCE EGCR-52 DISTANCE
Range: 6 m |LED: P | Pg. 157 | | Range: 9 m |LED: () | Pg. 160 | | Range: 4.5 m |LED: P | Pg. 160 | | Range: 4 m |LED: [ ] | Pg. 160
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O = Infrared LED
@ = Visible Red LED
¥ = Visible Red Laser LED

Diffuse Mode (Performance based on 90% reflectance white test card)

DIVERGENT

'Y 'Y [
D - D '
DIFFUSE DIFFUSE DIFFUSE LASER
1000 1000 1000
e § TBuGDS0 £ £ TBoGD100 1 w 120 E 0s120B2
MHH T MHH T E Diffuse Mode: X Diffuse Mode-
X Diffuse Mode X Diffuse Mode X
c c c c
E 10 E 100 g 10 E 1 o
s s H N
G 1 el G 1 G G L
A A A ‘I\ £
1 I
N N ,', \ N \\
1 1 1 \ 1
10mm  10mm 100mm 1000 mm 1.0mm  10mm 100mm 1000 mm imm  10mm  100mm 1000 mm imm  10mm  100mm 1000 mm
o) (04 ) (4r) o) (04 @) 40") 004 (04r) @) (0) o) (04r)  (@0) (o)
EGCD-1 DISTANCE EGCD-2 DISTANCE EGCD-3 DISTANCE EGCD-4 DISTANCE
Range:50m [LED: @ [Po5] | |Rangertoomm|LED: @ [PaEd | |Rangerteomm|LeD: @ |PoEd | [Range:tsomn|iED: @ |PoEd

MINI-BEAM® 2 QS12 “ WORLD-BEAM® QS18 WORLD-BEAM® QS18

1000 1000 — 1000 1000
as12w M2 3 1 0818...D: H 0S18...DB.
3 Divergent E Diffuse 11 E R ——— E et
X iffuse X X Diffuse Mode X Diffuse Mode
¢ ¢ c I c ]
E ! :—% g 100 E 100 E 100
s \T s s i s
ﬂ/ $ X B S s N 8 \
r
G 10 w g o1 1N G 10 G 1
A 8 A A A 3
1 | 1 1
N N N N
e LU 1 1 1
1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm
(0.08%) (0.40%) (a.07 (40.0) (04") (0.4") (4.0 (40.0") (0.04") (0.4") (4.0") (40.0%) (0.04%) (0.4 (4.0 (40.0%)
EGCD-5 DISTANCE EGCD-6 DISTANCE EGCD-7 DISTANCE EGCD-8 DISTANCE
Range:50mm |LED: o | Range:400 mml LED: @ | Range: 450 m | LED: O | Range: 450 mml LED: O |

WORLD-BEAM® QS18

WORLD-BEAM® QS18
Class 1 Laser
1000
Qs18.LD
100
E 10 ﬁ
1
1mm 10mm 100 mm 1000 mm
(0.04) 0.4 (4.07 (40.0")
EGCD-10 DISTANCE

WORLD-BEAM®QS18 Expert™ § WORLD-BEAM®QS18 Expert”

1000

QS18E.D
Diffuse

100

é

Z—>® womoxm

1

1mm 10 mm
0.04" 04"
DISTANCE

100 mm 1000 mm
P e

EGCD-11

1000
QS18...\W==H
E THIT { { { {
)é Divergent
H 100 fuse Mode
S
S
G 10
A
I
N i
1 N
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4.0" (40.0")
EGCD-9 DISTANCE
Range: 100 mm| LED: O |

Range:300mm|LED: '*‘ |

Range:SOOmmlLED: O '. 5

1000
QS18E..DB
E Diffuse
X
c
E 100 =
s
s
G 1
A
1
N
1
1mm 10 mm 100 mm 1000 mm
0.04" 04" 4 40"
EGCD-12 DISTANCE
Range:50mn|LED: O [Po7d

MINI-BEAM®

WORLD-BEAM®QS18 Expert" |8 WORLD-BEAM®QS18 Expert” MINI-BEAM®
1000 1000 1000
QS18E.W QS18E.DV H SM312D
£ SteE. )E( Diffuse E 7 sm2a3120
é ¢ )é Diffuse Mode
E 10 g 10 E 100
s S s
S N N =
G 1 G 1 Al G 10
A A A
| | |
N N N
1 1T — - 1
1mm 10mm 100mm 1000 mm 1mm 10mm 00mm 1000 mm 1 mm 10mm 100mm 1000 mm
o o - e 004" 0 3 4 (0.08") (0.47) @) (a0")
EGCD-13 DISTANCE EGCD-14 DISTANCE EGCD-15 DISTANCE
Range:30mm|LED: O [P27d | |Range:comm|LED: @ [PoTd | [Range:ssomm|LED: O |Pzed

1000
SM312DBZ
E SM2A312DBZ
X Diffuse Mode
c
E 100
S
S
G 1 N
A
1
N
1
1mm 10 mm 100 mm 1000 mm
(0.04") (0.40%) (4.0 (40")
EGCD-16 DISTANCE
Range:30mn|LED: O |
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Diffuse Mode (Performance based on 90% reflectance white test card) O=

MINI-BEAM® Expert"
1000
= SME312D
£ i
¢ Diffuse Mode
E 100
s
ﬁﬂ? s o
G 1 i
A
1
N
1
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (a") (407)
EGCD-18 DISTANCE

Infrared LED

@ = Visible Red LED

DIVERGENT
I I
y
DIFFUSE
MINI-BEAM®
1000 ———r
= SM312W
E H Sm2a312w
X Divergent
C use M
E 100
S
s
G 10
A
I
N
1 I
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (a") (40)
EGCD-17 DISTANCE
Range: 130 mml Lep: O |

Range: 380 mml Lep: O |

MINI-BEAM® Expert" MINI-BEAM® Expert"
1000 1000
£ SME312W ; &S
£ ity £ 1 i
X Divergent X NN
(EI 10 use M g 10 Diffuse Mode
o g
s s
G 10 G 10
A A
1 1
N N
1 I 1 i
1mm 10 mm 100 mm 1000 mm 10 mm 100 mm 1000 mm 10000 mm
(0.04") (0.4 (") (40") (0.4 @) (40%) (a00")
EGCD-19 DISTANCE EGCD-20 DISTANCE
Range:130mm| LED: O | Range:1100mm| LED: @ |

MINI-BEAM® Universal MINI-BEAM® Universal MINI-BEAM® NAMUR MINI-BEAM® NAMUR

J

1000 1000 1000 1000
= SMU3150 1 T SMU3T5W ] £ MIADAD 3} £ MIADOW
E T ———— E T ————" E Hm E i ———
X T X T X T T X T
C Diffuse Mode c Diffuse Mode c Diffuse Mode c Divergent
E 100 E 10 E 10 E 10 Diffuse Mode
s S s s
s B s s s
G 10 G 1 G 1 G 10
A A A A ﬁ
1 1 | I T
N N N N il
1 1 i 1 LA
1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm 0.01 mm 1mm 10 mm 100 mm
(0.04) (0.4 (@) (40" (0.04") (0.4") (@) (40") (0.04") (0.4 (") (40") (0.004") (0.04") (0.4 (4"
EGCD-21 DISTANCE EGCD-22 DISTANCE EGCD-23 DISTANCE EGCD-24 DISTANCE
Range:380mm| Lep: O | Range:130mm| LED: O | Range:380mm| LED: O | Range:75mm |LED: O |
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@
5
X
1000 T 1000 ] o) *F‘ﬁ"i: EWGD ﬁs‘s‘ﬁl‘ﬂesffﬁf‘&
L H E Long RangoDifuse 3 Long Range Difse X i
) X - X o e B X i
<Z( (%} g E 100 g E 100 Diffuse Made
N e S = s e\
= g ﬁ s g it s = Jj’ S Z = \{- Maximum Gain |
g g ¢ 6 " i R e G 1 \U
LD A A B A = A EN
hd | 1 T visible (i | | i i ?\
L N N i N N
= ) 1omm - 400mm  00mm 1000 mm 1|nmm 00mm  100mm 1000 mm 1|.nmm 00mm  100mm  1000mm ! HHH ! ‘HHM
\ 008 o4 A w0 004" (Y3 40 00" 004" 04" 40 00" (:‘_';“‘;',!' ‘lll]l i "’(“‘,’,’)"" 1"3;’,’;"‘
0@ EGCD-25 DISTANCE EGCD-26 mieTaver EGCD-27 DISTANCE EGCD-28 DISTANCE
=
o<
X
8 % Range:250mm| LED: @ | Pg. 93 Range:BOOmml LED: @ | Pg. 93 Range:1500mm| Leo: O | Range:100mm| Lep: O |
<
I —
[m)]

1000

. 518 Series |S535
X i
c
E 1% "= maxi
5
ﬁ s —H
G 101 =5
e
| [ /7 Minimum Gain 11
N/ il
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4") (407)
EGCD-29 DISTANCE

1000
E
X
C
E 100
[ ==
ﬁy s A
G 10
A
1 immaan
; 11T
1 mm 10 mm 100mm 1000 mm
(0.04") (0.4") (@) (40")
EGCD-30 DISTANCE

1000 1000
T18 Series =
E E 0C Diffuse mode -
X X
E 100 = i E 100 =
S S
W s s
G 1 ’EE% G 1
A E?,’é A
I — ini I
N + N
[ ‘
1 mm 10 mn 100mm 1000 mm 1 mm 10mm  100mm  1000mm
(0.04") (0.4° (@) (40") (0.04) (0.4 (@) (ar)
EGCD-31 DISTANCE EGCD-32 DISTANCE

Range:300 mml LED: O |

Range: 100 mml Lep: O |

Range:300 mml Lep: O |

Range:500 mml Lep: O |
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Diffuse Mode (Performance based on 90% reflectance white test card)

-

DIFFUSE

DIFFUSE LASER

O = Infrared LED

@ = Visible Red LED
¥ = Visible Red Laser LED

WORLD-BEAM® QS30 WORLD-BEAM® QS30 WORLD-BEAM® QS30
Class 1 Laser Class 2 Laser

WORLD-BEAM® QS30 Expert”
Visible Red LED

10mm 100 mm 1000 mm 10000 mm
(04 (39 (39.47) (393.7")
DISTANCE

EGCD-37| *Normal mode: 1100 mm;

High-Speed mode: 1400 mm

E e

X Rl

C Diffuse Mode

E 100

S

s i

G 10

A e

1

N
1
1mm 10mm 100mm 1000 mm
(0.04") (0.4 @) (@0

EGCD-38 DISTANCE

1000 - = 5 o it 1000 1000
; TidSeries 1 i 77”}:::_“33““% i nssn% FHE as30
X X ifuse Mode £ 4y £ 4y
c ¢ 100 é Diffuse Mode § é Diffuse Mode
g 100 g £ 10 Laser E £ 1w Al Laser
@) s Ss
S ﬁ s ﬁ S ﬁ g s
g 10 g 1o G 10 \ G 10
| : | A A
N N | N N
1 ' 1 1
1mm 10mm - 100mm 1000 mm o - 1mm 10mm  100mm  1000mm 1mm 10mm  100mm  1000mm
(0.04) o4 @) (ar) DISTANCE 04in 4in 4in a0in 04in 4in 4in in
EGCD-33 DISTANCE EGCD-34| EGCD-35 DISTANCE EGCD-36 DISTANCE
Range:200mm| LED: O |Pg.104| |Range:tm [LED: O |PaT| [Range:so0mm| LED: 3¢ |PotHd | |Range:soomm|LED: ¥ |Pot

QMT42

1000
: e
X Diffuse Mode
C o AN
E
s
S
G 1 =
A
|
N
1
0.01m 01m 1.0m 10m
(0.033) (0.33) (3.3) (33")
EGCD-39 DISTANCE

1000 =
£ AL
)é Diffuse Mode ||
E 100
S
S > Si
G 11
A
]
N
1
1.0mm 10 mm 100 mm 1000 mm
(0.04") (0.4%) (4.0") (40")
EGCD-40 DISTANCE

Range:1400mm*| LED: @ |

Range:400mm|LED: O |

Range:6mm |LED: O |

Range:450 mm| LED: O |

1000 oo 1000 1000 1000
£ e £ it oasox £ H aasmoanch £ o
T T T T T
X 1111 X Diffuse Mode X Diffuse Mode X Diffuse Mode
[ Diffuse Mode c . e [ . 4 y
E 100 E 100 it E 100 E 100
S S S S
S i s S s
6 w=Ef G m G 1 . 6 1
A A A i A
1 | 1 |
N \ N \ N N =
1 \ 1 1 1
0.01m 0.10m 1.0m 10m 0.01m 0.1m 1.0m 10m 1.0mm 10 mm 100 mm 1000 mm 0.01m 0.1m im 10m
(0.033) (0.33) (33) (33) (0.033) (0.33) (3.3) (33) (0.04) (0.4") (4.0" (40%) (0.0033)  (0.033) (0.33) (3.3)
EGCD-41 DISTANCE EGCD-42 DISTANCE EGCD-43 DISTANCE EGCD-44 DISTANCE
Range:18mm [LED: O |Poia| [Range:smm [LeD: O [P | [Range:somm|Len: O |Paisd| [Range:tnm [LED: O [PoiEd

OMNI-BEAM™

1000

£ ose0
T

é Diffuse Mode

E 100

S

S

G 1 I

A N

|

N
1
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4 (40")

EGCD-45 DISTANCE

OMNI-BEAM™

1000

£ 0SBDX
T
é Diffuse Mode
E 100
S
S
G 10
A 5
I i
N iIIAN
; Il
0.01m 01m 1.0m 10m
0.033)  (0.33) (3.3) (33)
EGCD-46 DISTANCE

Range:300mm|LED: O |

Range:2m |LED: O |

More information online at bannerengineering.cony,

477

SNVHOVIA S3NENO ] ]
WAHVSSO'IST dNMOOH ﬁONVWHO:IHEId oMONM!

Sd3d
VNOILYNH3IL

5

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Convergent Mode (Performance based on 90% reflectance white test card)

CONVERGENT

O-=

Infrared LED
@ = Visible Red LED

1000 1000 1000
E 0512010 Fit E f as12cv20 H £ E VS1..CV10 Series = e = VS1..0V20 Series
X Convergent Mode X Dnnvemenl Mode X T y— E""f’f”'"'" " X £ 20 mm Convergent Mode
¢ ¢ ¢ I c
E’ E’ E 100 E 100
s s : £
& i e piop
G ﬁ G 10 G 10-1—H \ G 1
A i A A ] A
| Ty | I i |
N i N N ! N |
1 I 1 , | ,
jmm. 10mm - 100mm 1000 mm imm - 10mm  100mm 1000 mm 1 mm fomm  100mm  1000mm 1 mm fomm  100mm  1000mm
(0.04) (0.40) (4.0 (40.07) (0.04") (0.40") (4.0 (40.0") (0.04") (0.4") @) (40") (0.04%) (0.4 @) (@)
EGCC-1 DISTANCE EGCC-2 DISTANCE EGCC-3 DISTANCE EGCC-4 DISTANCE
Range: 10 mml LED: @ | Pa.53 | | Range: 20 mml LED: @ | Pg.53 | | Range: 10 mml LED: @ | Pg 59 | | Range: 20 mm| LED: @ | Pq. 59

1000

E VS1..C20 Series

X T

c 10 Convergent Mode

E

§ T

V. |

G 1 \

A

I

N \
1
1 mm 10 mm 100mm 1000 mm
(0.047) (0.4") @) ()

EGCC-6 DISTANCE

1000

E uszevts T

X T

C Convergent Mode

E 100

S

s \

G 10

A s

| T

N il
; i
1mm 10mm 100mm 1000 mm
(0.04) (0.4) @) (40")

EGCC-7 DISTANCE

1000

E vszev0 51

X T

C Convergent Mode

E 100

S

S

G 1

A

i i

N iy
; i
1mm 10 mm 100mm 1000 mm
(0.08") (0.4) @) (@)

EGCC-8 DISTANCE

1000
E £ US1..C10 Series
X T
C Convergent Mode
E 100
$ i
? $ f
G 10 |
A !
: ‘.
' |
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (") (40%)
EGCC-5 DISTANCE
Range: 10 mm| Lep: O |

Range:ZOmmlLED: O |

Range:15mm|LED: o |

Range:30mm|LED: o |
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1000

MINI-BEAM®

FTsM312e,
E H
i
é Convergent Mode
E 100
N I
s I
O i
A
I
N
1
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4" (40")
EGCC-13 DISTANCE

&

1000

MINI-BEAM®

EGCC-14]

—
£ SM312C2

E Ht SM2A312C2

)é Convergent Mode-

E 100

S

S

G 11

A 7

1

N
; \
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4 (40")

DISTANCE

EGCC-15

1000

MINI-BEAM®

BT
E jua
i
é Convergent Mode
g 100
S
N
G 10 A
A /
| AY
N \
1
1mm 10mm 100mm 1000 mm
(0.04") (0.4") @) (407)
DISTANCE

EGCC-16

1000

@
=
% WORLD-BEAM® QS18 WORLD-BEAM® QS18 WORLD-BEAM® QS18 Expert™ WORLD-BEAM® QS18 Expert™
¥
1000 1000 1000 1000
E Qs18.. cv15 E ‘0818 C\l45 E i tOS18E. CV15 E [ QS18E. CVAE

L X Comargam Mok X Pl X [ Conrget Moce X Comorgent ade
%m E 100 T E 100 E 100 .‘ E 100 s
sy ‘P s il Q s Q s iA] q; s '
i Wil | o ;o ;o
x © i i i i i : ‘ i il %
oy, QY AV " I " ", Ty

N\ B S S S wm e e e A I I i
L ) EGCC-9 DISTANCE EGCC-10 DISTANCE EGCC-11 DISTANCE EGCC-12 DISTANCE

=
>

<
S Range: 16 mm|LED: @ |Pa7d | |Range:43mm|LED: @ |Pa7d | |Range:16mm|LED: @ |Pa7d | |Range:43mm|LED: @ |Pgo 78
Q@
o<
s

MINI-BEAM®

|SM3120v2
E Il
é Convergent Mode
E 100
S
N
G 10
A
|
N I
1 }
1mm 10mm 100mm 1000 mm
(0.04") (0.4") (@) (40)
DISTANCE

Range:16mm|LED: O |

Range:43mm|LED: O |

Range:16mm|LED: o ‘o i

Range:43mm|LED: o ‘o i
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Convergent Mode (Performance based on 90% reflectance white test card) ® = Visiie Red LED

MINI-BEAM®

1000

&

Z—>Po womoxm

EGCC-18

100

1

i

1 mm
(0.04")

10mm 100mm 1000 mm
(0.4 @) (40)
DISTANCE

@ = Visible Green LED
® = Visible Blue LED
O = Visible White LED

3 = Visible Red Laser LED

MINI-BEAM® MINI-BEAM®

&

Z—>0 womoxm

EGCC-19

CONVERGENT CONVERGENT
MINI-BEAM®
1000 ey
SM312CVG,
E
)é Convergent Mode
g 100
S
S
G 1
A =i
a H
1
1mm 10 mm 100mm 1000 mm
(0.04) (0.4") (@) (40")
EGCC-17 DISTANCE
Range: 16 mm |LED: () ‘- (

Range:49mm|LED: o '- d

1000 — 1000
tH SM312CVB i1 SM312CV2B
Tt E 1
Convergent Mode é
100 E 10
S
S
10 G 1
R A
1 1 |
1mm 10 mm 100 mm 1000 mm 1 mm 10 mm 100 mm 1000 mm
(0.08") (0.4 ) (0) O4in Ain 4in in
DISTANCE EGCC-20 DISTANCE
Range:t6mm [LED: @ |Pa8] | Range:somm [LED: @  [PoE]

Z—>0 womoxm

EGCC-21

MINI-BEAM® Expert™
1000 e
ot SME312CV
i |
Convergent Mode
100
10 A
/
I\
\
1
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") @) (407)
DISTANCE

&

EGCC-22

™
MINI-BEAM® Expert
1000
;SME:HZGVZ
E i
é Convergent Mode:
E 100
S
S
G 10
A
. i
1 T
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") @) (40)
DISTANCE

&

MINI-BEAM® Expert"

Z—>0 vomoxm

EGCC-23

1000

100

1

1mm
(0.08")

10 mm 100 mm
(047) @)
DISTANCE

1000 mm
(40%)

MINI-BEAM® Expert"

Z—->0 vomoxm

EGCC-24

1000

SME312CVB
T
il I

|

100

T
!
onvergent Mode

1

==

1 mm
(0.04")

10 mm 100 mm 1000 mm
(0.47) ) (40%)
DISTANCE

Range:16mm|LED: o '- 3

Range:43mm |LED: () |

Range: 16 mm |LED: () |

Range:16mm|LED: o ‘o 3

&

EGCC-25

™
MINI-BEAM® Expert
1000 o
SME312CVWH
T
[
[T 1T
100 Convergent Mode
10
=
—
m:( \
1
1 mm 10mm 100 mm 1000 mm
(0.047) (0.4") @) (40)
DISTANCE

2y

Z—>0 womoxm

EGCC-26

MINI-BEAM® Universal MINI-BEAM® Universal MINI-BEAM®NAMUR

Range:16mm|LED: O '- ;

1000 1000 1000
Fif SMUSTSCY £ {SMUsTSCVZ £ A
T T T T T T
Convergent Mode é Convergent Mode é Convergent Mode
100 E 100 E 100
S S
s s
10 A G 10 G 10 A
7 A A 7
iy 1 |
\ N i N N
1 1 T 1 !
1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm 0.1 mm 1mm 10 mm 100 mm
(0.04") (0.4") (@) (40) (0.04") (0.4") (4" (40") (0.004") (0.04") (0.4 @)
DISTANGE EGCC-27 DISTANCE EGCC-28 DISTANGE
Range: 16 mm |LED: o | Pa 89 | | Range:43mm |LED: o | Pg 89 | | Range:16mm |LED: o | Pg. 90

PicoDot® PicoDot® PicoDot®

&

EGCC-29

1000
£ A
T T
)é Convergent Mode
E 100
S
s
G 1
A
I T
N
1
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (@) (a07)
DISTANCE

®

Z—>o womoxm

EGCC-30

1000

50 mm PicoDot

Convergent Mode

Fi

1

1 mm
(0.04")

10 mm 100mm 1000 mm
(0.4 ) (40)
DISTANCE

EGCC-31

1000
100 mm PicoDot
T E
Convergent Mode é
100 ’ [lIl E
f w s
il s
10 ﬁ/ G
A
|
N
1
1mm 10mm 100mm 1000 mm
(0.04") (0.4") @) (40°)
DISTANCE

EGCC-32

1000
200 mm PicoDot
[T Convergent Mode
100
7
10
1
1mm 10mm 100mm 1000 mm
(0.04") (0.4") @) (40°)
DISTANCE

Range:43mm|LED: () |

Range:50mm|LED: »* |

Range: 102 mml LED: ¥ |

Range: 203 mml LED: ¥ |
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3 = Visible Red Laser LED

Convergent Mode (Performance based on 90% reflectance white test card)

@ = Visible Red LED
@ = Visible Green LED
@ = Visible Blue LED
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Adjustable-FieId Mode (Performance based on 90% reflectance white test card) ~© = Infrared LED

A |

¥ = Visible Red Laser LED
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Fixed-Field Mode (Performance based on 90% reflectance white test card) ~ © = Infrared LED
@ = Visible Red LED

e

FIXED-FIELD
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Fixed-Field Mode (performance based on 90% reflectance white test card
( )
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FIXED-FIELD
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Fixed-Field Mode (Performance based on 90% reflectance white test card) - _
= Infrared LED

= |

FIXED-FIELD
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Glass Fiber Optlc Mode (Performance based on 90% reflectance white test card)

[=~0
(==

GLASS FIBER

O = Infrared LED

@ = Visible Red LED
@ = Visible Green LED
@ = Visible Blue LED

O = Visible White LED
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Glass Fiber OptIC Mode (Performance based on 90% reflectance white test card)
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Glass Fiber OptIC Mode (Performance based on 90% reflectance white test card)
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@ = Visible Red LED
@ = Visible Green LED
@ = Visible Blue LED
O = Visible White LED

Plastic Fiber OptIC Mode (Performance based on 90% reflectance white test card)
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Plastic Fiber OptIC Mode (Performance based on 90% reflectance white test card)

[=-0
(/=

PLASTIC FIBER

@ = Visible Red LED
@ = Visible Green LED
@ = Visible Blue LED

1000 1000 1000 1000
L E Hit HHQ45FP% E HHQ45FP% E HH Q45ADIFP
E i i1 - T T
X HIE LT X Opposed Mode X Diffuse Mode X Opposed Mode
c . ifuse Mo C o C ! C o
g it g g PBT4GU Fiber g
i
S S N A S
N[ PIT46U Fibers PITAU Fiber
G 10 G 1 i G 1 G 1 M
A h PBT46U Fi A i i A \ A it
III H ’I‘ E ‘IT‘G‘U‘HI:IHrs, WA I‘Il A ’l‘ FPiT260 Fivers
1 i R Vi A e , TN
0imm  1mm 1omm  100mm 1mm fomm  100mm 1000 mm oimm  1mm fomm 100 mm 1mm fOmm  100mm  1000mm
©004) (0.0 (0.4 (.0 00 (047 @0 (a0") ©0004) (0.0 (0.4 @) (0.04") (0.4 (@07 (a0")
EGCP-17 DISTANCE EGCP-18 DISTANCE EGCP-19 DISTANCE EGCP-20 DISTANCE
Fiber: iucaed| LED: @ | Pa123 | [Fiber: noviawe [ LED: @ P74 | |Fiber: Bircates| LED: @ | Potad | [Fiber: naviava | LED: @ | Pt

Q45 NAMUR OMNI-BEAM™ OMNI-BEAM™ OMNI-BEAM™

1000 1000 T 1000 T 1000
FHH 045ADSFP i OSBFP 0SBFP == =
E i r——a E X = E i E i —__
é Diffuse Mode é I I é Diffuse Mode — é Diffuse Mode
e o o
N PBT46U Fiber [} S Plastic Fibers S 'PBTAGU Fiber S
s i s gt ] s s
G 1 W’/‘ G 1 il G 10 G 10
| / | e S | | N
N 7] N i N 71 pavasniber NI\ N / i
| A o, I TN N anjiifhai 1 AR N
0.1mm 1mm 10 mm 100 mm 1mm 10 mm 100 mm 1000 mm 0.1mm 1mm 10 mm 100 mm 0.1mm 1mm 10 mm 100 mm
(0.004") (0.04") (0.4") (@) (0.04") (0.40") (4.07) (40") (0.004") (0.04") (0.4 (@) (0.004") (0.04") (0.4 (@)
EGCP-21 DISTANCE EGCP-22 DISTANCE EGCP-23 DISTANCE EGCP-24 DISTANCE
Fiber: Biucaed| LED: @ | P25 | [Fiber: Bircates| LED: @ [PaT61 | |Fiber: Bircates| LED: @ | PoT6 | [Fiber: Bircetea| LED: @ | PoTEd

OMNI-BEAM™

D10 Expertf” with
Bargraph Display
1000
E
X
C
E 100
7
S
G 10— 6U
=
1 -
N
1
1mm 10 mm 100 mm 1000 mm
(.04") (0.4") (4.0 (40.0")
DISTANCE

EGCP-26

1000
E il
X Diffuse Mode ||
g 100 Plastic Fiber
S
N
G 10
A PBT46U Fier
1 / i
/ | [T
N
IN LTI
1 }
otmm  1mm 10mm 100mm
0004 (0.04) (0.4 @)
EGCP-25 DISTANCE
Fiber:iucaed| LED: @ | Po161

Fiber:IndividuaIlLED: o -. Z

D10 Expert™ with D10 Expert™ with
Bargraph Display Bargraph Display
1000 1000
E E
X X
2 100 E 100
S S
v 7
G 1 G 10 AN prrssu Ll
A ﬁ A
’Il PBT16U [+ [T][[ \\ fll P‘IT?E‘U‘
; (LTI [
0.1 mm 1mm 10mm 100 mm 1mm 10 mm 100 mm 1000 mm
(.004") (.04 (0.4%) (4.0% (.04 (0.4 @) (@0.0")
EGCP-27 DISTANCE EGCP-28 DISTANCE
Fiber: Bucaed| LED: @ | Pa17 | |Fiber: naviava | LED: @ | P12

D10 Expert" with
Bargraph Display

10000

1000

7

Z—>»o womoxm

EGCP-29

1W0mm  100mm
(0.4 (.0

DISTANCE

1000 mm
(40.0%

D10 Expert” with
Bargraph Display
1000
E
X
c
E 100
s
v
G 10
A %leu
' N
N
o JPme PR NC L]
1mm 10 mm 100 mm 1000 mm
(.04) (0.4") (4.0 (40.0%)
EGCP-30 DISTANCE

Fiber:BifurcatedlLED: ® -. A

Fiber:IndividuaIlLED: [ ] -. /

D10 Expert™ with D10 Expert™ with
Bargraph Display Bargraph Display
1000 1000
E E
)é X
4
100
g g 100
7 W
/ G 1 G 11
| e ' Wt
I pirasy N —
v Rl . il 23
e m o whOwE W owE | |35
EGCP-31 DISTANCE EGCP-32 DISTANCE wn g
=z
Fiber:Biuceed| LED: @ |Pa7A | [Fiber: navia [LED: @ [Prd|  \ 2\

SIYYOVIA S3aAYND )
W AHVSSO'IE)T ten Fowwaoﬁadl oMONM!

More information online at bannerengineering.cony,

439

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com



Plastic Fiber OptIC Mode (Performance based on 90% reflectance white test card)
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Opposed Mode (Performance based on 90% reflectance white test card) O = nfrared LED

@ = Visible Red LED

OPPOSED
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Opposed Mode (Performance based on 90% reflectance white test card)
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REFERENCE — BEAM PATTERNS

Opposed Mode (Performance based on 90% reflectance white test card)

[~

O = Infrared LED

OPPOSED
Effective Beam: 13 mm Effective Beam: 13 mm Effective Beam: 25 mm
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Retroreflective Mode @ = Visibie Rod LED

[ H [ H [ COAXIAL P = Visible Red LED Polarized
POLAR RETRO

RETRO COAXIAL RETRO POLAR RETRO

WORLD-BEAM® Q12 WORLD-BEAM® Q12 MINI-BEAM® QS12 MINI-BEAM® QS12
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Range: 6.5m | LED: @ | Pg. 72 Range: 3.5m | LED: P | Pg. 72 Range: 3.5m | LED: P | Pg. 76 Range: 5m | LED: @ |

MINI-BEAM® MINI-BEAM® MINI-BEAM® Expert™ MINI-BEAM® Expert™

SNVHOVIA S3NENO ] ]
,WAHVSSO'IOT dNMOOH ﬁONVWHO:IHEId oMONM!

. |
Lewrans . I | ! [~ SME312LV— . ' |
76 mm |- SM312LVAG, SM2A312LVAG | - o0 mm |- SM312L P o T T ' somm [ SME312LP T 240
— E ive Mode somm =t | 20" ive Mode
50mm 200 a0mm 15 ive Mode A\ a0mm 16
25mm 10"
zmm [ \ 10 20mm 08 20mm 08"
0 0
o [ } 0 0 0 0 0
| f 2 10
25mm [ L / 1 20 mm 08" m ) 20 mm 0.8
50 mm — 20" 40mm 16" Somm Al 2 20mm 16"
75 mm With BRT-3 Reflector — 3.0" 60mm With BRT-3 Reflector —]| 2.4" Tomm w 60 mm With BRT-3 Reflector —]| 2.4" 5
. _— —t
0 06m 12m 18m 24m 30m 0 06m 12m 18m 24m 30m 0 ‘3’3" 25'." 39'." :;‘ 51;“ 0 06m 12m 18m 24m 30m m
@ W @ @ ) @ @ ® @) (o) @ @ ® @ ) o Y
DISTANCE DISTANCE DISTANCE DISTANCE m )Z>
o
BPR-13 BPR-14 BPR-15 BPR-16 =
@)
=
Range:2m  |LED: P Pofd | [Range:am [iED: P |Pafl | [Range:sm [iED: @ | Range:3m |LED: @ [Fafd Z
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Retroreflective Mode

MINI-BEAM® Expert™

CLEAR OBJECT

POLAR RETR

R
—

q
gl
q
lo]

MINI-BEAM® Universal

O = Infrared LED

@ = Visible Red LED

P = Visible Red LED Polarized

I = Visible Red Clear Object Detection Polarized

MINI-BEAM® Universal

MINI-BEAM® NAMUR

' | L smus: | Lep! | | | |
[ SME312LPC " SMU315LV — . [~ SMU315LP [ g "
ts0mm |- o ode ® 75mm (i 30 60 mm e 2.0 RO L — 30
100 mm » somm =T ‘“ \] 2o 40mm 16 S0mm I I Y o
somm » 2% mm ok 1 20mm o 25mm Mode o
0 ﬁm—m with BRT-77X77 | ¢ 0 0 0 0 o T wmmev]o
Reflector Reflector . 20mm 08"
S0mm =y > 25 mm 1 - 25mm } 100
" 50 mm With BRT-3 Reflector 7L 20" 40 mm 16" i N
100 mm [ ¥ ° 50 mm ] 2.0
. . . With BRT-3 Reflects
150 mm & 75 mm } ‘—/‘ 3.0 60 mm ‘ ‘ 24 Z5mm i : --‘ or o
0 im m 3‘,“ 4‘,,‘ sm 0 06m 12m 18m 24m 30m I I
0 5m im  15m 25m @ @ a2 () @ W ® @ ) 0 im 2m  3m  4m  Sm
a7 @3 @) (66 (63) 3) (6) @) a2 (15)
DISTANCE DISTANGE
DISTANCE DISTANCE
BPR-17 BPR-18 BPR-19 BPR-20
Range: 1 m | LED: W | Range: 5 m | LED: @ | Range: 3 m | LED: P | Range: 5 m | LED: @ |

MINI-BEAM® NAMUR

WORLD-BEAM® Q20

WORLD-BEAM® Q20

. \ ! )
— " - Q20 Polarized i L ies —|
smm . r ts0mm [ aay Berretect ® 150mm [ yih BRY-84 Reflecor 6 120mm :s”s‘"_" L .
50 mm T 2.0 100 mm & 100 mm 4 80 mm —t 3.2
25mm ! 10 Somm N 2 50mm > aomm =1 1 Y 16"
ﬁ o [ minnewae } ] ﬁ 0 ’ ﬁ 0 { 0 ﬁ 0 %wim BRT-3 Reflector 0
25 mm VA 100 Somm ] 2 50mm » :: :: L ] ;:
somm With -2 100 mm 4 100 mm & 20mm .
75mm 1 1 3 s0mm ¢ 150mm o :
0 05m 1.0m 15m 20m 25m
’ :3"; 125"1' 139"; R 0 zm  4m 6m Bm  fom o Mm2m  3m 4m Sm (16) (2) @8) 64) @0)
DISTANCE (U 33 66 A0 13 16 DISTANCE
DISTANCE DISTANCE
BPR-21 BPR-22 BPR-23 BPR-24
] ) [Renge:2mm [iED: P |Pa9d | [Range:6m [LED: @ [Pz93 | [Rangeram [Lep: P [Podd | [Range:zm  [LeD: O [Poed
@
o
Z T18
X
w - s18 series ! - m18 Series—| . I m18 Seri ) 118 Series —| .
3) 150 mm F poarast ot 6 120mm el ar 150 mm :ma'i;:v;:m 6 120mm L m\m 4T
= 100 mm t ' 80 mm —— 32 100 mm L rg 80 mm ——t 3.2
< (ﬁ 50mm F/‘\/ 2 LY - 16" 50mm r%:, 2 40mm ﬂ } 16"
E > 0 Hwilh!l’-! Reflector 0 W 0 with BRT-3 Reflector 0 W 0 ith 0 0 % Reflect 0
4 somm [l 2 aomm [L . 16" s0mm | 2 4omm [ L 16"
(Oh=) 100 mm P 80mm 3.2t womm 7 o
Lo ' 3 100 mm e -
A 150 mm & 120 mm 4T 150 mm & 120 mm ar
L 0 05m 10m 15m 20m 25
o R SR Y B o en e
(16) (32) @48) (64) @0
DISTANCE DISTANCE DISTANCE DISTANCE
o g BPR-25 BPR-26 BPR-27 BPR-28
DE
X
o) % Range: 2 m | LED: P | Pa. 98 | [Range:2m | Lep: O | Range: 2 m | LED: P | Range: 2 m | Lep: O |
<
=
o
—< T18 WORLD-BEAM® QS30 WORLD-BEAM® QS30
>
o
<
[ e L - | ..V | ..LP
% 150mm [ 118 Series [ 1somm [ 025 Series 6 160 mm I el 6 160 mm | r:’:l’:'v‘us'f 63"
(o) 100mm [—— I3 100mm —— I3 100 mm - X 100 mm T 39
]| 50mm r/{’ 2 somm [ ——T— 2 40 mm "',;'.":ﬂ;?‘ 16" 40mm W'i“!"';'zm' 16
O] @ 0 hwilhlm-z Reflector 0 0 LHwimm-:« Reflector 0 ﬁ 0 0 ﬁ 0 0
50mm > 50mm > 40mm 15 0mm 16"
T< 100 mm 3 100 mm 3 100 mm 3.9 100 mm 3.9
z 150 mm [ 150 mm & 160 mm 63" 160 mm 63"
% 0 05m 1.0m 15m 20m 25m 0 05m 1.0m 15m 20m 25m 0 3m 6m 9m 12m 15m 0 2m 4m 6m 8m 10m
=0 (1.6) (3.2) (48) (6.4) (8.0 (1.6) (32) (48) (6.4) (8.0 w0 20 30 40 50 8 16" u 32 a0
'E & DISTANCE DISTANCE DISTANCE DISTANCE
=z
rx BPR-29 BPR-30 BPR-31 BPR-32
Ll
=
P
J = Range: 2m | LED: P | Pg. 104| [Range:2m | LED: P | Range: 12 m | LED: @ | Range: 8 m | LED: P | Pq. 114
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@ = Visible Red LED

Retroreflective Mode
P =Visible Red LED Polarized

Q_’i @Ni M = Visible Red Laser LED

RETRO POLAR RETRO RETRO LASER

WORLD-BEAM® QS30 T30

Universal
| g L eancls Loa ol Lo
160 mm I 080 o 150 mm [ S30 Series 3 150mm [ T30 Series [ 150 mm [ 040 Series [
[ [-Polarized Retro [-Polarized Retro H
100 mm T 3 100 mm } I3 100 mm ; - 100 mm } I
40mm W':'::';I'D’:‘ 1.6 50 mm /J‘/— 2 50 mm /J‘/— 2 somm |—— 2
0 0 0 {-— with BRT-3 Refloctor ] 01— with BRT-3 Refloctor ] 0 f—— with BRT-3 Reflotor 0
40 mm 16" W s0mm [—— > s0mm [—— > s0mm [S—— >
100 mm 3 100 mm s 100 mm - 100 mm I
160 mm X 150 mm 3 150 mm [ 150 mm [
o 2zm  4m  6m  &m fom 0 15m 30m 45m 60m 75m 0 15m 30m 45m 60m 75m 0 15m 30m 45m 6Om 75m
LR ) a0 (15 @) @) ® 0 (5) @) @) &) ) (15 @) @)
DISTANCE DISTANCE DISTANCE DISTANCE
BPR-33 BPR-34 BPR-35 BPR-36
. . P g . . . . . .
Range:8m  |LED: P |Fg Range:6m |LED: P |Pat2d| [Range:6m [iED: P |Pafdl| [Range:6m [iED: P |Pated

Q45 Class 2 Laser

- amazt | 45LV - | | assBBsLI—]
60 mm :nMAZIP . "“m 24 75 mm 045 Mode | 307 75 mm Q45LP — 5, 30mm with BRI-2X2. Relroreflective | 12"
40mm 16 S0mm 2.0in 50mm Mode | 2.0in 20mm [[i—beflectar Mode 08
20mm 0.8 25mm \ 1.0in 25mm 1.0 10mm [\ 0.4
] ] 0 [ With BRT-3 Reflector 0 0 [-{— with BRT-3 Reflector 0 o 0
20mm 0.8 25mm / 1.0in 25mm 1.0 10mm ] 0.4
40mm with BRI-3 Reflector | 1.6" 50 mm 200 50mm 2.0in 20mm [ 08"
60 mm i i 24 75 mm 3.0in 75 mm 3.0in 30 mm 12
I I
0 m 9m  12m  15m 0 15m  3m  45m 6m 75 0 15m  3m 4m  6im Tem
! “[271'{' :550“; 2[72%'," 'J‘::,“] ?1;55"; 10ft 201t 30ft  40ft  s0ft 5 "m m":‘ 15 ;1“ 20”0‘1 25 .T 50' 1000 150'  200'  250'
DISTANCE DISTANCE DISTANCE DISTANCE
BPR-37 BPR-38 BPR-39 BPR-40
. . ») . . . . . .
Range: 3m |LED. P | Range: 9 m |LED. o | Range: 6 m |LED. P | Pg. 147| | Range: 70 m |LED. » |

Q45 NAMUR Q45 NAMUR OMNI-BEAM™ OMNI-BEAM™

] |— osBi | | s |

75mm MHD.QL‘{M“ 1 30in 75mm 0Q45ADOLP] 4, 150mm [ OBV — . 60" 75mm [ OSBLVAG 7 3
50mm — 20 50mm ode | 2.0in 100 mm ar 50mm 20
25mm \ 100 25mm 1.0in somm |- — 2 mm | 100

0 K With BRT-3 Reflector 0 0 With BRT-3 Reflector 0 off o 0 % 0
25mm 7 1.0in 25mm 1.0in s0mm [ BNy 25mm [ With BRT-3 Reftactor | —| 10"
50 mm 2.0in 50 mm 2.0in 100 mm ‘With BRT-3 Reflector —| 4.0" 50 mm ; ; 1 200
75mm 3.0in 75 mm 3.0in 150 mm } } 6.0" 75 mm } } 3.0

I I
0 3m  6m  9m  12m 15m 0 15m  3m  45m 6m 75m 0 2m  4m  6m  8m  10m 0 im  2m 3‘,“ 4‘,,‘ 5m
10ft  20ft  30ft  40ft  S0ft 5ft 10ft  15ft 20t 25ft (6.6) (13) (20) (26) (33 (3.3)  (6.6) (100 (13)  (16)
DISTANCE DISTANCE DISTANCE DISTANCE
BPR-41 BPR-42 BPR-43 BPR-44

Range: 9 m |LED: o | Range: 6 m |LED: P | Pg. 15| | Range: 9m |LED: o | Range: 4.5 m |LED: P | Pg._160
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,WAHVSSO'IOT dNMOOH ﬁONVWHO:IHEId oMONM!
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VNOILYNH3IL
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Diffuse Mode (Performance based on 90% reflectance white test card)

DIVERGENT

=1 =1 =

DIFFUSE LASER

O = Infrared LED
@ = Visible Red LED
3= Visible Red Laser LED

CE I iIKNOW® l

Ai GLOSSARY l

NTERNATION

E

DIFFUSE DIFFUSE
Qs12D 0S12DBZ
60mm :T_axxsnsn 24 somm [ qox 60100 " 30mm [ Diffuse Mode ™ 30mm [ Diffuse Mode 1
40 mm 16" 20mm 16" 20mm 0.8 20mm 0.8
20mm 0.8 20mm 0.8 10 mm 04" 10mm 04"
?o==7. | . .|| @ .- "
20mm 0.8 20mm 0.8 10mm 0.4 10mm 04
40 mm 1.6" 40 mm 16 20 mm 0.8" 20 mm 0.8"
60 mm 2.4 60 mm 24" 30 mm 12" 30 mm 12"
0 50mm 100 mm 150 mm 200 mm 250 mm

0 20mm 40mm 60mm 80mm 100 mm
(0.8) (1.6 (247 (29 (40)

DISTANCE

BPD-1

0 20mm 40mm GOmm 80mm 100 mm

08) (16) (@24 (629 (40)
DISTANCE
BPD-2

0 50mm 100mm 150 mm 200mm 250 mm

(207 (407 (607 (8.0 (10.0

DISTANCE
BPD-3

(207 (409 (6.0 (8.0 (10.07

DISTANCE
BPD-4

Range: 50 mm |LED: o |

Range: 100mm|LED: o |

Range: 180mm|LED: () |

Range: 180mm|LED: o |

MINI-BEAM®2 QS12 “ WORLD-BEAM® QS18 WORLD-BEAM® QS18

as12w

0 20mm 40mm GOmm 8Omm 100 mm
08) (1.6 (4 (@.2) (@0)

DISTANCE

BPD-5

0 100mm 200mm 300mm 400mm O mm
) ®) () () (20)

DISTANCE

BPD-6

0 100mm 200mm 300mm 400mm O mm
(@0)  (60Y (1209 (16.0 (20.0°

DISTANCE
BPD-7

30mm [ Divergent - — 08 omm [ 0518...D oo somm |~ 0518...0B .
[ Diffuse Mode = m— [ Diffuse Mode b oituse mote T—r-~—<——
20 mm 0.8 - 10mm AN (04 4mm 0.16" 20mm 0.8
10mm 0.4in . g Smm 1 02) 2mm 0.08" 10mm N o
i 0 0 T
0 0 - 3 g . 0 Yo 0 | 0
10mm 0.4in g smm 1 (027 2mm 0.08" 10mm J— e
20mm 0.8in Aomm (047 s . 20mm (X3
30mm 12in Asmm 08 6mm 0.28" 30mm 120

0 100mm 200mm 300mm 400mm EO mm
(407 (8.0 (1207 (16.0" (20.07)

DISTANCE
BPD-8

Range: 50 mm |LED: () |

Range:400mm|LED: () |

Range:450mm|LED: O |

Range:450mm|LED: @) |

WORLD-BEAM® QS18

WORLD-BEAM® QS18
Class 1 Laser

WORLD-BEAM® QS18 Expert" |§ WORLD-BEAM® QS18 Expert™

WORLD-BEAM® QS18 Expert”

BPD-13

. | 3mm [—0818..LD 012" :
—os18..w . I asteE.D |
ot 2 2mm 0.08" omm - pifuse 12 45 mm e {1
E %) 20mm - piftuse Mode 08 1 mm 2.08° 8 2mm 08" E 30mm 12"
A g .
s g luml: :t . . & tmm 04 N tsmm I —— 0
O 1mm .04 w o ° 0 w0 0
o> 10mm o 2mm 008 ) fomm 04" é 15mm 08"
L O 20mm 0.8 3mm 012" L 20mm 08" W 30mm 12"
o 30 mm 120 30mm 12 Py — 18
m 0 60mm 120 mm 180 mm 240 mm 300 mm
o 0 20mm 40mm 60mm 80mm 100 mm (2.36") (472" (7.09) (9.45") (11.8") 0 200mm 400mm 600mm 800 mm 1000 mm 0 100mm 200mm 300mm 400mm EOmm
(0.8") (1.6 (2.47) (3.2 (4.0 DISTANCE 8" 16" u" 36" 4" 4 8" 12" 16" 20"
® DISTANCE DISTANCE DISTANCE
os BPD-9 BPD-10 BPD-11 BPD-12
DE
S
8@ Range: 100 mmlLED: O | Range: 300 mmlLED: * | Range: 800 mmlLED: O | Range:@mmlLED: O |
<
ETa=—
o

WORLD-BEAM® QS18 Expert” MINI-BEAM® MINI-BEAM®

BPD-14

BPD-15

: , \ ,
45mm e 11w S " | 15 mm ’:i’ﬁs‘ezl:-:de 0" 15mm | itfuse Mode 06
B o > ! T w 10mm 0. 10mm 0.4
ﬁ 15mm 06" LI L — - S - L ﬁ? 5mm 0.2 @ smm 0.2

w0 0 = g ! ’ ° ’
ﬂ b t5mm o Q § = 5 S— — il smm 02 5mm 02"
L somm 12 = = il 10 mm 04 10mm 0.4
5mm 18 - w 15 mm X3 15mm 06

?  tHme iNee fles SEes e

0 75mm 150mm 225mm 300mm 375mm

1) 0 f00mm 200mm 300mm 400mm [Emm rF w I =@ 0 75mm 150mm 225mm 300mm 375 mm
o & @ 12 16 2 HITEARCE (3.0 (6.0 (9.0 (12.0) (15.07 (3.0 (6.0 (9.0 (1207 (15.0"
E DISTANCE DISTANCE DISTANCE

BPD-16

Range:SOOmmlLED: O |

Range:600mm|LED: o |

Range:380mm|LED: O |

Range:300mm|LED: O |
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Diffuse Mode (Performance based on 90% reflectance white test card)

DIVERGENT

-

DIFFUSE

-

DIFFUSE

MINI-BEAM®

MINI-BEAM® Expert*

50 [ i e o
10 mm 0.4"
5mm 0.2"
o u
5mm 0.2"
10mm 04"
15 mm 0.6"

0 75mm 150mm 225mm 300mm 375mm
(60 60) (9.0 (1200 (1500

DISTANCE
BPD-18

O = Infrared LED

@ = Visible Red LED

MINI-BEAM® Expert™

[~ SME312W

2.8MM - piffuse Mode o
15.0mm 06
7.5mm 0
0 [}
75mm 03
15.0mm 06
2.5mm X3

0 25mm S0mm 75mm 100mm 125mm
) @) @) @) (650

DISTANCE

BPD-19

MINI-BEAM® Expert™

30mm [ SME3120V .
[ oiffuse
20mm [ Mode 0.80"
10 mm 0.40"
0 0
10mm 0.40°
20mm 0.80"
30mm 1200

0 300mm 600mm 900 mm 1200 mm|[5HN mm
(1207 (24.0) (36.07) (48.0% (60.0")

DISTANCE
BPD-20

2.5mm |- SM312W, 0.9
15.0mm 0.6"
7.5mm 03"

0 "
7.5mm 03"
15.0mm 0.6"
22.5mm 0.9"

0 25mm 50mm 75mm 100 mm 125 mm

M0) @0 @) @0) (5.0

DISTANCE
BPD-17

Range: 130 mml LED: O |

Range: 380mm|LED: O |

Range: 130mm|LED: O |

Range:1100mm|LED: () |

MINI-BEAM® Universal MINI-BEAM® Universal MINI-BEAM® NAMUR MINI-BEAM® NAMUR

t5mm [ SMUSISD - o
10mm 04"
5mm 02"
0 0
5mm 02"
10mm 04"
15mm 06"

0 75mm 150 mm 225mm 300 mm 375 mm
@) 60)  (00) (1209 (1509

DISTANCE

BPD-21

F smustsw

25MM |- pittuse Mode o
15.0 mm 0.6"
7.5mm 0.3
0 0
75mm 03
15.0 mm 0.6"
22.5mm 09"

0 25mm 50mm 75mm 100mm 125 mm
(10 (209 (@0 @0 (G0

DISTANCE

BPD-22

|- MIADSD
15mm L 0.6"
10 mm 04"
Smm 0.2
& «
Smm 0.2
10mm 04"
15mm 0.6"

0 75mm 150mm 225mm 300mm 375 mm
@) e e () (8

DISTANCE
BPD-23

|_ MIADSW
15 mm [ i ] 06"
10 mm / 0.4
5mm v/ 0.2
0 ¥ 0
5mm \\ 0.2
10mm \\ 0.4
15 mm 06"

0 25mm 50mm 75mm 100 mm 125 mm
[ A B € B N )

DISTANCE
BPD-24

Range:380mm|LED: O |

Range:130mm|LED: O |

Range: 380mm|LED: O |

Range: 75 mm |LED: O |

WORLD-BEAM® Q20 WORLD-BEAM® Q20 WORLD-BEAM® Q20 “

0 S0mm 100mm 150mm 200mm 250 mm
20" 40" 60" 80" 10"

DISTANCE
BPD-25

30mm [ 20 Diff h = 12"
20mm 08"
10 mm 04"
0 o
10 mm 04"
20mm 08"
30 mm 12"

| |
g0 mm [ Q20 Difiuse -long range

40mm 16"

Visible

20 mm 08"
0 o
20 mm 08"
40mm 16"
60 mm 24"

0 300mm 600mm 900mm 1200 mm |50 mm
12" u 3" ar 59"

DISTANCE
BPD-26

" | |
60mm_ |02 Difiuse - long range ] T e
Infrared |
40 mm P S as i
20mm 08"
7
0 0
20mm [ 08"
40mm I L1
60mm 24"

0 300mm 600mm 900 mm 1200 mm |50 mm
[P T -

DISTANCE
BPD-27

- eril |
15 mm | S18 Series —| 05
[ short i
10mm 0.4
5mm 0.2
» ;
5mm 0.2
10mm 0a
15 mm 0.6

0 25mm 50mm 75mm 100 mm 125 mm
[ B G N A )

DISTANCE
BPD-28

Range: 250mm|LED: o |

Range:800mm|LED: o |

Range: mml LED: O |

Range: 100mm|LED: O |

I | N | AR | N

§18 Series |
15mm | Long Range Diffuse 0.6
10 mm Ji 0.4
smm / 0z
0 0
5mm X 02
10mm \\ 04
15 mm 0.6

0 80mm 160 mm 240 mm 320 mm 400 mm
@9 (6" @) (129 (15"
NISTANCF

BPD-29

15 mm [~ M18 Series | 0.6"
[ shart Range it
10mm 0.4
5mm /! 0.2"
> :
smm \ 0.2
10mm 0.4
15mm 06"

0 25mm 50mm 75mm 100mm 125mm
[ N N ]

DISTANCE
BPD-30

M18 Series |
15mm | Long Range Diffuse 0.5
10mm II 04"
5mm /I 02"
0 0
Smm e 02"
10mm \\ 04"
15mm 06"

0 80mm 160mm 240mm 320mm 400 mm
@) 6 @) (29 (15

NISTANCF
BPD-31

somm | 118 Series 240
-oc bitfuse Mode
40mm 15
20mm (X3
0 ]
20mm (X3
40mm 15
60mm 24"

0 125mm 250mm 375mm KO mm 625 mm
&) (o) (15) @) (@5)

DISTANCE

BPD-32

Range:300mm|LED: O |

Range:100mm|LED: O |

Range: 300mm|LED: O |

Sd3d

-

SIYYOVIA S3aAYND )
W AHVSSO'IE)T ten Fowwaoﬁadl oMONM!

IVYNOILVYNY3 L

\

Range:@mmlLED: O |IW
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Diffuse Mode (Performance based on 90% reflectance white test card)

G

DIFFUSE DIFFUSE LASER

T18
| T18 Series |

15mm [ (X3

10mm 04

5mm 0.z

@ 0 0

smm 0.2

10mm 0.4

15mm (X3

0 80mm 160mm 240mm 320 mm 400 mm
(3.2) (6.4 (3.6 (12.8) (16"

DISTANCE

BPD-33

WORLD-BEAM® QS30

Qs30D0 —
60 mm Diffuse —{ 2.4"
40mm 16"
20mm 0
0 0
20mm [X3
40mm 15
60 mm 24"

0 200mm 400mm 600mm 800 mm 1000 mm
8 6 20 32 A

DISTANCE

BPD-34

O = Infrared LED

@ = Visible Red LED
3= Visible Red Laser LED

WORLD-BEAM® QS30
Class 1 Laser

mm } 020
4mm ﬁ:nmﬂfeaaoue 016"
2mm 0.08"
ﬁ 0 0
2mm 0.08°
amm 0.16"
smm 020

0 100mm 200mm 300 mm 400 mm
a0 8.0 " "

BPD-35 DISTANCE

WORLD-BEAM® QS30
Class 2 Laser

|

6mm | 024"

Q830 "
4mm ﬁ: Diffusa Mot 016
2mm 0.08"

0 ]
2mm 0.08"
amm N7 0.16"
" INT

6mm 0.24"

0 200 mm 400mm 600 mm 800 mm
.0 240" 320"

BPD-36 DISTANCE

Range: 300 mm |LED: O | Pg. 104

Range: 1 m |LED: O |

Range:400mm|LED: » |

Range:SOOmmlLED: 3 |

WORLD-BEAM® Expert"
Visible Red

| .
12mm QS30EDV Series | 1
= = = High Speed
smm = —— Normal Speed | 0.3+
4mm |/ bt N (X
0 = 0

4mm X 1= 1

-8 mm =T 03

12mm 04

0 30mm 600mm 900mm 1200mm [0 mm
(M8 (238 (B4)  @2) (5907

DISTANCE
Normal mode: 1100 mm;
High-speed mode: 1400 mm

BPD-37

3omm [ VRER 12
[ niffuse Mode
20mm 0.8
10mm 0.4
0 0
10mm 0.2
20mm 0.4
30mm 05"

0 100mm 200mm 300 mm 400 mm K mm
@) (&) (127 (16" (207

DISTANCE

BPD-38

aqwra20x |

0mm Dittuse Mode | %
20mm 08
10mm 0.4
0 0
10 mm 04"
20 mm 0.8"
30 mm 12

0 15m 3.0m 45m 60m 75m
(6] (10 (18) (200 (25)

DISTANCE
BPD-39

15 mm T 0.6in
1omm r e o 04in
5mm 0.2in
! 0
smm 0.2in
10 mm 0.4in
15 mm 0.6in

0 100mm 200mm 300 mm 400 mm E{ mm
40in  8.0in 12.0in 16.0in 20.0in

DISTANCE
BPD-40

CE I iIKNOW®
J

PERFORMAN
CURVES

HOOKUP
DIAGRAMS

Ai GLOSSARY l

REPS

NTERNATION

E

Range: 1400 mml LED: @ |

Range:400mm|LED: O |

Range: 6 m |LED: O |

Range:450mm|LED: O |

045DL

75mm | Diffuse Mode 3.0in
50 mm 2.0in
25mm 1.0in
0 0
25mm — 1.0in
50 mm 2.0in
75 mm 3.0in

0 06m 12m 18m 24m 30m
2t 4t 6ft 8t 10t

DISTANCE

BPD-41

Q45DX- | |

75mm [ | I 3.0in
Diffuse Mode

50 mm 200

25mm 1.0in
] 0

25mm 1.0in

50 mm ——t 20in

75 mm 3.0in
0 06m 12m 18m 24m 30m

2ttt 6ft 8t 10ft
DISTANCE

BPD-42

15 mm Q45AD9D —| 06in
10mm Diffuse Mode— o
5mm 02in
0 0
5mm 02in
10mm 0.4in
15 mm 0.6in

0 100mm 200mm 300mm 400 mm E mm
4.0in  8.0in  12.0in 16.0in 20.0in

DISTANCE
BPD-43

Q45AD9DL

7.5mm [ Diffuse Mode 03in
5.0mm 0.2in
25mm Y 04in
0 } 0
2.5mm 0.1in
5.0mm 0.2in
7.5mm 03in

0 03m 06m 09m 12m 15m
m 2 3t 4t 5ft

DISTANCE
BPD-44

Range: 1.8 m |LED: O |

Range: 3m |LED: O |

Range:300mm|LED: O |

Range: 1m |LED: O |

OMNI-BEAM™ OMNI-BEAM™

|- osBD
7.5mm | Diffuse Mode 03"
5.0mm 02
2.5mm 01"
0 0
2.5mm o
5.0mm 02
7.5mm 03

0 75mm 150mm 225mm 300mm 375 mm
@) @) @ 02) 15)

DISTANCE

BPD-45

| 0sBDX
75mm [ Diffuse Mode 3.0
50mm 2.0
—
25 mm 100
0 0
25mm 1.0"
50 mm  — 2.0"
75mm 3.0"
0 04m 08m 12m 1.6m 20m
(1.25) (25) (@75) (5.0) (6.25)
DISTANCE

BPD-46

Range:300mm|LED: O |

Range: 2m |LED: O |
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Convergent Mode (Performance based on 90% reflectance white test card)

CONVERGENT

Qs12cv10

3mm [ Convergent Mode 012
2mm 0.08"
1mm 0.04"

0 0
1mm 0.04"
2mm 0.08"
3mm 0.12"

0 Smm 10mm 15mm 20mm 25mm

(02 (0.4 (0.06%) (0.08") (1.07

DISTANCE
BPC-1

Qs12cva2o
30mm [ Convergent Mode 12
20mm (X3
10mm 0.4
0 ]
10mm 0.4
20mm (X3
30mm 120

0 10mm 20mm 30mm 40mm 50mm
(0.4 (0.8 (1.2 (1.6 (209

DISTANCE

BPC-2

O = Infrared LED

@ = Visible Red LED

3mm [ VS1..CV10 Series 012
" 10 mm Convergent Mode B
2mm 008"
1mm .00
{ 0 0
1mm 0.00°
2mm 0.08"
3mm 012

4mm 8mm 12mm 16mm 20 mm
016" (0.31") (0.47) (063 (0.79")

DISTANCE

BPC-3

V$1..CV20 Serjes
6mm | 20 0.24"
4mm 0.16"
2mm \\ 0.08"
{} o H | 0
2mm II 0.08"
4mm 0.16"
6mm 024"

0 10mm 20mm 30mm
(0.407) (080 (1207

DISTANCE

40mm 50 mm
(1607 (2.007)

BPC-4

Range: 10 mm |LED: () |

Range: 20 mm |LED: o |

Range: 10 mm |LED: o |

Range: 20 mm |LED: o |

VS1

V81..C10 Series

3mm || Convergent Mode 042"
2mm ——— oo
1mm \] 0.04"
1mm I‘ 0.04"
2mm II 0.08"
3mm 0.12"

0 4mm  8mm 12mm 16mm 20mm
(016" (0.31") (047%) (0.6 (0.79)

DISTANCE

BPC-5

VS1..C20 Series

6mm 0.2
4mm 016"
2mm \\ 0.08"

q 0 } 0
2mm II 0.08"
4mm 016"
6mm 0.2

0 10mm 20mm 30mm 40mm 50mm
(040 (0.80) (1.20) (1.609 (2.00°)

DISTANCE

BPC-6

Vs2

L I |

6mm VSIGV‘1 i 0.28"

T I "
4mm ! t 0.16'
2mm f Convergent Mode 08

o f 0

2mm \\ 0.08"
4mm 0.16"
6mm 0.24"

0 20mm 40mm 60mm 80mm 100 mm
(08) (167 (4 (@G2) @)

DISTANCE

BPC-7

VS2

omn [ VS20V30 i i o35
6mm I : 0.2
amm Convergent Mode 012"
0 0
3mm 0.12"
6mm 0.24"
9mm 0.36"

0 40mm 80mm 120 mm 160 mm 200 mm
(16 (32 (48) (6.4 (8.0"

DISTANCE

BPC-8

Range: 10 mm |LED: O |

Range: 20 mm |LED: O |

Range: 15 mm |LED: () |

Range: 30 mm |LED: () |

WORLD-BEAM® QS18

smm [ 0STB...0V15: o
amm [ 016"
2mm 008"
0 0
2mm 0.08"
amm 0.16"
smm 02

0 10mm 20mm 30mm 40mm 50mm
04) (08) (1.2 (1.6 (207

DISTANCE

BPC-9

WORLD-BEAM® QS18

I aste...cvas!
smm [~ 0518...Cv451 oo
|- Convergent Mod
4mm 0.16"
2mm 0.08"
0 0
2mm 0.08"
4mm 0.16"
6mm 0.24"

0 15mm 30mm 45mm 60mm 75mm
068) (129 (1.8) (24 (309

DISTANCE

BPC-10

WORLD-BEAM®
QS18 Expert™

B 6mm 705‘1BE.,CV‘15777 024"

f\ 4mm 016"

M 2mm 0.08"
Q w 0

| 2mm 0.08"

? 4mm 016"

H 6mm 024"

0 10mm 20mm mm 40mm SOmm
o o " . o

DISTANCE

BPC-11

WORLD-BEAM®
QS18 Expert™”

B omm QstE.cvaS]
E 6mm 0.2"
M 3mm . o

w ° t 0
1 3mm Al o1
? 6mm 0.2"
H 9mm 03"

[ 20mm 40mm 60mm 80mm 100 mm

08" 16" 24" 32" 40"
DISTANCE

BPC-12

Range: 16 mm |LED: () |

Range: 43 mm |LED: () |

Range: 16 mm |LED: o |

Range: 43 mm |LED: o |

MINI-BEAM®

SM312C, SM2A312C "
38MM 1 Gonvergent Mode 015
2.5mm 0.10"
12mm 005"

0 0

\N
12mm 005"
25mm 0100
38mm 015"

0 25mm 50mm 75mm 100mm 125mm
) @) @) @) (57

DISTANCE

BPC-13

MINI-BEAM®

SM31 2‘[:2. "
38mM | Convergent Mode 018
25mm 010
1.2mm | 00w
A4
0 X o
1.2mm Y o005
25mm [ 1 E— — 010"
3.8mm 0.15"

0 25mm 50mm 75mm 100 mm 125 mm
m @ o’ @ E)

DISTANCE

BPC-14

MINI-BEAM®

3gmm [ SMS12CV, 012"
Convergent
2.0mm 0.08"
1.0mm —| e
0 % 0
1.0mm ~ o.0a
20mm 0.08"
3.0mm 012

0 75mm 15mm 225mm 30mm 37.5mm
(03 (0.6 (097 (1.2 (1.5

DISTANCE

BPC-15

MINI-BEAM®

3.0mm 012"
Convergent
2.0mm 0.08"
1.0mm 0.04"
4
0 0
Il
1.0mm Al .08
2.0mm 0.08"
30mm 012"

0 25mm 50mm 75mm 100mm 125 mm
™ @ e @ 6
DISTANCE

BPC-16

Range: 16 mm |LED: O |

Range: 43 mm |LED: O |

Range: 16 mm |LED: o |

Range: 43 mm |LED: o |

Sd3d

IVYNOILVYNY3 L
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Convergent Mode (Performance based on 90% reflectance white test card)

@ = Visible Red LED

@ = Visible Green LED

@ = Visible Blue LED

O = Visible White LED
= Visible Red Laser LED

LASER

CONVERGENT CONVERGENT
® ® ® ®
MINI-BEAM MINI-BEAM MINI-BEAM MINI-BEAM
- — | . . |
. SM312CVB T .
T2 mm e rgent Mode 0.045° 3.0mm hmmm‘ — 012 120mm [ o eoent Made 0.045 3.0mm i n.w“
0.80 mm 0.030 2.0mm 0.08" 0.80 mm 0.030 2.0mm 0.08
0.40 mm -+ 0.015° 1.0mm — 0.04" 0.40 mm £ 0.015° 1.0mm = 0.04"
ﬁ L 0 { [ 0 I [ 0 { 0 0 I 0
\ [ \ |
0.40mm 0.015 ﬁ? 1.0mm Al 0.0 ﬁ 0.40mm 0.015° ﬁ 1.0mm = 0.04
0.80 mm 0.030 2.0mm 0.08" 0.80 mm 0.030° 2.0mm 0.08"
1.20mm 0.045 3.0mm 012" 1.20mm 0.045 3.0mm 01z

BPC-17

0

75mm 15mm 22.5mm 30mm 37.5mm
(03) (06 (0.9) (12 (159

DISTANCE

BPC-18

0 25mm S0mm 75mm 100mm 125mm
@ @ @ 6

DISTANCE

0 75mm 15mm 225mm 30mm 37.5mm
03) (@) (08 (12) (1.5)

DISTANCE

BPC-19

0 25mm 50mm 75mm 100mm 125mm
(1) ta] @) @) 59
DISTANCE

BPC-20

Range: 16 mm |LED: o |

Range: 49 mm |LED: o |

Range: 16 mm |LED: o |

Range: 49 mm |LED: o |

MINI-BEAM® Expert™ MINI-BEAM® Expert™

0

BPC-21

7.5mm 15mm 22.5mm 30mm 37.5mm
03) (06 08 (1.2) (15)

DISTANCE

BPC-22

0 25mm S0mm 75mm 100 mm 125mm
) @) 39 ) 6
DISTANCE

MINI-BEAM® Expert™

1 | |
30mm [OTESIET ] 012" 3.0mm | 012" i i
20mm 0.08" 20mm 0.08" wor o
1.0mm —| oo 1.0mm - .04 [ e
0 % 0 0 % 0 ] ]

1.0mm = o.00 1.0mm Al .00

20mm 0.08" 20mm 0.08" [ [T
3.0mm 042" 3.0mm 012" or umr

B lhem lhmm Dhem New Sies
L A T
DERTAMCE

BPC-23

MINI-BEAM® Expert™

B lhem ke Dhem New Fies
L A T T
DERTAMCE

BPC-24

Range: 16 mm |LED: o |

Range: 43 mm |LED: o |

Range: 16 mm |LED: o |

Range: 16 mm |LED: o |

J

G

PicoDot®
Class 2 Laser

@
=
% MINI-BEAM® Expert" MINI-BEAM®Universal MINI-BEAM®Universal MINI-BEAM® NAMUR
X
. | | MIADICV |

L ur somm [SEECRST 012" 3.0mm I 012" 3mm | Convergent Mode 12
(6) wr 20mm [ 008" 20mm [ 008 2mm 008"
E ) e 1.0mm —f oo 1.0mm — 0.04 1mm ] 0.04"

L ' ] o 0 I 0 Y
E i [T ﬁ 1.0mm \} 0.04" ﬁ 1.0mm J 0.04" ﬁ Iml: A :.ﬂ"‘
o D i 2.0mm 0.08" 2.0mm 0.08" 2mm 0.08"
Er: (&) wur 3.0mm 012" 3.0mm 012" 3mm 1.2¢
n- ) L] I:: I;: ? :: ";.‘.I- 0 7[;;1?:;" 1[3!;!“7)!\ 22[;]5?;:\;" (’[?l;llr)l\ 3‘:;‘?5’?;" 0 2?‘r:|)m 5l:zml'm 75[3!:\]"\ 10&:!)\"! 12'55:1]vm 0 Z"H!',m 5':1’-"‘)’“ 75|3l!|'m 1ﬂ'ﬂ‘1:|)|m 12'55""]""

\ HETANCE DISTANCE DISTANCE DISTANCE

wn BPC-25 BPC-26 BPC-27 BPC-28
o=
o<
se Range: 16 mm |LED: O |PaBd | [Range: 16mm [LED: @ |PBd | |Range: 43 rm [Leo: @ |PaBd | [Range: 16 mm [Leo: @ [P
ez

a

PicoDot®
Class 2 Laser

Range: 43 mm |LED: o |

Range: 50 mm |LED: »* |

&

< | MIADSCV2_| |— 50 mm (2 in) PicoDe |— 100 mm (4 in) PicoDot |- 200 mm (8 in) PicoDot ————|

9] 3mm 1.2t 3mm 50 mm (2 in) PicoDot 042" 3mm ; 012" 3mm ) P .12

175} o v o Convergent Mod oo 2o Convergen - o Convergent oo

9 1mm 0.04" 1mm 0.08" 1mm 0.04" 1mm 0.04"

[0) 0 0 0 =10 0 = o 0 -
1mm 0.08 1 mm 0.04" 1mm .08 1mm .00
2mm 0.08" 2mm 008 2mm 0.08" 2mm 0.08"

j: 3mm 12 3mm 01z 3mm 012" 3mm 012

Z [} 25 50 75 100 125 0 25mm 50mm 75mm 100 mm 125 mm 0 50mm 100 mm 150 mm 200 mm 250 mm

(@) e e o ‘fb55',',"'“ 2& ’l'l";‘ 37[555'!']"‘ 5(‘; 'S';' 52[-255':']"' 1) @) @) @) (60 @0) @) 60 6.0) 10.0)

= g DISTANCE ’ DISTANCE ’ DISTANCE DISTANCE

<

1N)

S BPC-29 BPC-30 BPC-31 BPC-32

o

P4

Range: 102 mml LED: ¥ |

Range: 203mm|LED: »* |
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Convergent Mode (Performance based on 90% reflectance white test card)

LASER

CONVERGENT CONVERGENT

@ = visible Red LED

@ = visible Green LED
® - visible Blue LED
= Visible Red Laser LED

PicoDot®

s [ 300 mm (12 in) PicoBot——— | .
2mm [—— 0.08"
1mm 0.04"
‘ 0 == 0
1mm 0.04"
2mm 0.08"
3mm 0.12"

0 75mm 150mm 225mm 300mm 375 mm
(.0 (6.0 (8.0 (1207 (14.0

DISTANCE

BPC-33

3.8mm 0456V 0.15in

Convergent

25mm 0.10in
1.2mm ] 0.05in
[\ Y
o T 0
1.2mm 0.05in
25mm 0.10in
3.8mm 0.15in

0 38mm 75mm 113mm 150mm 190 mm
15in  3.0in  45in  6.0in 7.5in

DISTANCE

BPC-34

38mm SOV
- convergent
25mm , 0.10in
1.2mm \ 0.05in
0 0
1.2mm 7 0.05in
25mm II — 0.10in
38mm 0.15in

0 38mm 75mm 113mm 150mm 190 mm
15in  3.0in  45in  6.0in 7.5

DISTANCE

BPC-35

3.8mm — 0L 0.15in
Convergent
2.5mm 0.10in
12mm ] 0.05in
o V1Y 0
A A
12mm 0.05in
2.5mm 0.10in
3.8mm 0.15in

0 38mm 75mm 113mm 150mm 190 mm
15in  3.0in 45in 6.0 75in

DISTANCE

BPC-36

Range: 305 mmlLED: * |

Range: 38 mm |LED: o |

Range:100mm|LED: o |

Range: 38 mm |LED: () |

Q45 NAMUR

|
38mm | 015in
- convergent
25mm \ 0.10in
1.2mm 0.05in
0 0
1.2mm 7 0.05in
25mm f#izii 0.10in
3.8mm 0.15in

0 3mm 75mm 113mm 150mm 190 mm
15in  3.0in 45 6.0in 7.5

DISTANCE

BPC-37

OMNI-BEAM™

24mm =t } 0.00"
16mm [ 0.05"
0.8mm 0.03"
0 0
0.8mm 0.03"
1.6mm 0.06"
24mm 0.09"

0 125mm 25mm 37.5mm 50mm 62.5mm
0507 (10 (15)  (20) (@25

DISTANCE

BPC-38

OMNI-BEAM™

|- 1
24mm [ OSBCVB 0.09"

Convergent
1.6mm 006"
08mm 7 003"

0 7 Vil N
\ Al

08mm \ 003"
16 mm 006"
24mm 009"

0 125mm 25mm 375mm 50mm 625mm
(0507 (107 (15 (0)  @5)

DISTANCE

BPC-39

OMNI-BEAM™

[ 1
24mm [ OSBCVG 0.09"

[——Convergent
1.6mm 006"
03mm 7 003"

{ Vi
° Ly Al 0

08mm \ 003"
16mm 006"
24mm 009"

0 125mm 25mm 375mm 50mm 625mm
(0507 (107 (15 0)  @5)

DISTANCE

BPC-40

Range: 100 mmlLED: () |

Range: 38 mm |LED: () |

Range: 38 mm |LED: o |

Range: 38 mm |LED: () |
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Glass Fiber OptIC Mode (Performance based on 90% reflectance white test card)

O=--a

GLASS FIBER

® = Visible Red LED
@ = Visible Green LED
® = Visible Blue LED
O = Infrared LED

O = Visible White LED

MINI-BEAM® MINI-BEAM®

WORLD-BEAM® QS18 WORLD-BEAM® QS18

. L . o
[ QS18F i o [~ SM312F o
75mm |- I 1.9mm 0.075 r - 19mm 0.075'
™™ I gpposed Mods anm 8F O | posed Mode 3 Zsrm 2F/SM2A312F
50 mm i 2 1.3mm Diffuse Mode 0.050 50 mm t 2 1.3mm Diffuse Mode: 0.050"
2 = “. 0.65mm 0.025° - - 0.65mm 0.025"
il = \ I . R == ! I N
0 [ miss ) 1m2ss | 0 0 [-Briss vi Br2ss —) 0 0 & ms ) mm2ss 0 0 - Br3s ) BT23S 0
25mm 7/ 0.65 mm 0.025 25mm 7 4 0.65mm 0.025"
50mm P 1.3mm 0.050% 50 mm > 1.3mm 0.050"
75 mm 3 1.9mm 0.075 75 mm 3 1.9mm 0.075"
0 7.5mm 15mm 22.5mm 30mm 37.5mm

0 75mm 15mm 22.5mm 30mm 37.5mm

0 100mm 200mm 300mm 400 mm EO0 mm 0F) (05 08 (2) (5) 0 100mm 200mm 300 mm 400 mm KON mm " " m " "
@ @ ) ) @) DISTANGE @@ a2 ) e & 60 00 07 05
STANC DISTANCE

DISTANCE
BPG-1

BPG-2

DISTANCE
BPG-3

BPG-4

Fiber: Individual |LED: @) |

Fiber: Biurcated |LED: O |

Fiber: Individual |LED: @) |

Fiber: Biurcated |LED: O [Patd

MINI-BEAM®

MINI-BEAM®

MINI-BEAM®

MINI-BEAM®

CE I iIKNOW®
J

HOOKUP
DIAGRAMS

Ai GLOSSARY l

REPS

: . : || SM312FV, SM2A312FV ! !
Z5mm |~ SMS12F, SM2A312FV > 1.95mm Cpitfuse Mode 075 somm [ SMS1ZFVG 012 30mm ns_r:mrv‘a 1z
50 [ Prosed Mode > 1.30mm 0.050 20mm [0 0.08" 20mm [ 0.08"
25 mm 1 0.65 mm 0.025 1.0mm 0.04" 1.0mm 0.04"
) e I — 9 ) o [priss Brz3s —) 0 o Femas 1 Brz35)—| 0 o Forss [ B1z3s)—| 0
2% . .55 mm 0.025 1.0mm 0.0 1.0mm 0.0
mm 1 X
S0 mm r 1-30mm 0.050 2.0mm 0.08" 20mm 0.08"
1.95mm 0.078' 3.0mm 012" 3.0mm 012
75 mm 3
0 S5mm 10mm 15mm 20mm 25mm
0 S0mm 100mm 150mm 200mm 250 mm 02) (04 (@6 (08) (109 ° :‘n'_';!?; }f,';'," Z[;_';!;‘ :ﬁ s ‘(2';";‘ 0 ?n'_';.“' “:';";\ Z‘A;v;u;' 35'5"1“ mu;\
@ow e @ DISTANCE DISTANGE DISTANGE
DISTANCE
BPG-5 BPG-6 BPG-7 BPG-8
Fiber: novidual |LED: @ [FaE1 | |Fiber:siurcaed | LED: @ BBl | |Fiber: ircates [LED: @ [FaEl | | Fiber: Bitrcaed | LED: @ BBl

MINI-BEAM® Expert ™

DISTANCE
BPG-9

MINI-BEAM® Expert ™

BPG-10

MINI-BEAM® Expert ™

MINI-BEAM® Expert ™

DISTANCE
BPG-11

BPG-12

: | : | SME312FV
75mm [ SME312F 3 1.9mm ! o.075' 75mm | OMES 3 1.95mm [ pifruse Mode 0.075
[ opposed Mode SMESIZF ) - opposed Mode
zZ o) s0mm i » 13mm Diffuse Mode 0.050 s0mm » 1.30mm T 0.050
. i :
g i} 25 mm 1= X " 0.65 mm i . | 00z 25 mm - 0.65 mm 9 0.025'
> . D~ o [“prias ) B123s —| 0 o [Fpriss B123s —) 0
m m2ss | 0 0 —m I 0
X i < mss } 0.65mm 7 0025 s > s ) 0.65mm 0.025°
(0=} Zmm ” 13mm 0.050 Zmm " 1.30mm .05
I&‘ O Somm z 19mm 0.075° 50 mm z 16 o
] 75mm 3 — 75mm 3
& 0 7.5mm 15mm 22.5mm 30 mm 37.5mm 0 S5mm  10mm 15mm 20mm 25mm
0 100mm 200mm 300mm 400 mm KO mm 03) (&) 0 (2) 15 0 50mm 100mm 150mm 200 mm 250 mm ©z) (04 05 @8 0.0
) @) a2) 6y (@) DISTANCE @) @) (6" ) (107 DISTANCE

Fiber: Individual |LED: @) |

Fiber: Biurcated |LED: O |

Fiber: Individual |LED: () |

Fiber: Biurcated |LED: ® |

MINI-BEAM® Expert ™

MINI-BEAM® Expert ™

MINI-BEAM® Expert ™

MINI-BEAM® Universal

NTERNATION

E
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BPG-13

(03"

©06) (09 (12) (15
DISTANCE

BPG-14

03) (&) (09 (12) (15
DISTANCE

BPG-15

03)  (06) (08 (12) (15
DISTANCE

\
3.0mm SME“‘ZFVG .| 012" 3.0mm SME“‘ZFVE .| 012" 3.0mm SuenzeW 012" 75 mm : SMU31SF 3
7774’7 ) 7774.7 } 7774.7 . [ Opposed Mode
20mm i 0.08" 20mm i 0.08" 2.0mm i 0.08 50 mm i 2"
1.0mm Diffuse Mode —{ 0.04" 1.0mm Diffuse Mode —{ 0.04" 1.0mm Diffuse Mode —{ 0.04" 25 mm P \ 1"
ﬁ? o | griss - BT2ss : ﬁ? o | griss - BT238 0 ﬁ? T e 0 ﬁﬂ 0 (< mis ) m2ss 0
10mm 0.04" 10mm 0.04" 1.0mm 004" 25mm 7| 1=
20mm 0.08" 20mm 0.08" 2.0mm 0.08" 50 mm »
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Glass Fiber OptIC Mode (Performance based on 90% reflectance white test card)

=l

PLASTIC FIBER
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MINI-BEAM® NAMUR

1.8mm m 15

12mm Diffuse Mode -

.06 mm — 025"
&L [ — > Brzss —f 0

06 mm 025"

1.2mm 050"

1.8mm 75"

0 75mm 15mm 225mm 30mm 37.5mm
(03) (069 (0.9 (1.2 (1.5

DISTANCE

BPG-21

150 mm i i 2" 1 6oin

100 mm P S N 4.0in

50 mm 1235 Fibers A 2.0in
o s 1 0

50 mm /’ 2.0in

100 mm 4.0in

150 mm 6.0in

0 04m 08m 12m 1.6m 20m
15in  30in 45 60in  75in

DISTANCE

BPG-22

3.8mm 045F 1 4 15
1 iffuse Mode
25mm E— 1 o100
(" BT13S Fiber
13mm 0.05in
0 ) BT23S Fiber 4—{ 0
13mm 0.05in
25mm 0.10in
38mm 0.15in

0 25mm S0mm 75mm 100mm 125mm
tin 2in i i

DISTANCE

BPG-23

| 0 4

i Q45FV .
30mm [ —opposea Moce] 1210

=
20mm 238 Fibers 0.8in
10mm 0.4in
0 0
/
10mm 11138 Fiber 0.4in
20mm I 0.8in
i S—
30 mm } 1.2in
I

0 100mm 150mm 200mm 250 mm 300 mm
4in 6in  8in  10in  12in

DISTANCE

BPG-24
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Glass Fiber OptIC Mode (Performance based on 90% reflectance white test card)

@ = Visible Red LED
@ = Visible Green LED

@ = Visible Blue LED
HD O = Infrared LED

GLASS FIBER

OMNI-BEAM™ OMNI-BEAM™ OMNI-BEAM™ OMNI-BEAM™ High Power
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2.5mm 0.10" 25.0mm 10" 200 mm &
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Plastic Fiber OptIC Mode (Performance based on 90% reflectance white test card)

C=--0
(===

PLASTIC FIBER

@ = Visible Red LED
@ = Visible Green LED
@ = Visible Blue LED
O = Visible White LED

WORLD-BEAM® QS18 WORLD-BEAM® QS18 WORLD-BEAM® QS18 Expert" |§ WORLD-BEAM® QS18 Expert™
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0 0

10 mm 0.4
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Plastic Fiber OptIC Mode (Performance based on 90% reflectance white test card)

C=—8

O = Infrared LED

@ = Visible Red LED
@ = Visible Green LED
@ = Visible Blue LED
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Plastic Fiber OptIC Mode (Performance based on 90% reflectance white test card)
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PLASTIC FIBER
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4mm 0.16"
2mm 0.08"
0 0
2mm ——t 0.08"
4mm ] o
6 mm N o024

9mm  12mm 15mm
(012 (0.24") (0.36") (0.48") (0.56")

DISTANCE

BPP-37

I FI22FP
60mm |- piffuse Mode 240
40mm / 160"
20 mm 0.80"
0 0
20mm 0.80°
40mm \‘ 160"
60mm 2.40°

0 25mm 50mm 75mm 100mm 125mm
0) @) @) @) (50

DISTANCE

BPP-38

L FI22FP
60mm |- piffuse Mode 240
[ withPBToGU Fiber
40mm 160"
20mm 0.80"
0 0
20mm 0.80"
40mm 1.60°
60 mm 240

0 25mm 50mm 75mm 100 mm 125 mm
o) @) @) @) (5.0

DISTANCE
BPP-39

Fiber: Bifurcated |LED: () |

Fiber: Bifurcated |LED: () |

Fiber: Individual |LED: (] |
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Repeatability/Resolution Curves

@ = Visible Red LED
O = Infrared LED
= Visible Red Laser LED

Resolution/Repeatability vs. Distance
Resolution/Repeatability vs. Distance 20
5
| » e
16
4 Fast
— 14 — Fast
— —" g 12 — | —
3= 20| ——T |
E
Medium _|_— g 8 Medium —|
_ -~ @
H ’ 1 g 6 | |
=
g, | 6% Black 4 S""”‘
23 = 18% Gray 2
& Slow —— 90% White . ‘
0 0 10 20 30 40 50
0 1 2 3 4 5 Distance (m)
Distance (m)
RRC-1 RRC-2
Range: 5 m |Mode: Diffuse | LED: W | Pg. 244 Range: 50 m |Mode: Retroreflective | LED: ¥ | Pg. 244

200

135

4 g s
z 4 i 150
g % 2 125
§ 30 g
3 Fast € | —
s 25 s 75 Medium |
® = T
g2 2 L S 50 ]
€ . g 5 — |
'% 0 Slow
2 0 Medium 75 95 105 115 125
€ 5 | ]
—"| Slow Distance (mm)
0
45 50 55 60 65
Distance (mm)
RRC-3 RRC-4
Range: 60 mm | Mode: Diffuse | LED: W | Pg. 25 Range: 125 mm | Mode: Diffuse |LED: P 3 | Pg. 252

-
-~
-’
4 ¥
7
z
e
3 7
T /|
= g z
<> S 7
2 7z
s 2 Fast Response 7 Slow Response (90%
2 v Reflectance Kodak White
-4 - Card to 6% Reflectance
-

Black Card)

\

100

150

200

Distance (mm)

J

NTERNATIONAL
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E
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NOTE: Resolution is independent of color (90% Kodak White Card to 6% Black)
RRC-5

®

Wi

RRC-6

4
4
_ +
E 74
3 Q50B (6% Black) ’
< 4
S
H / g
82 Q50BV (6% Black) 7 p 2
[ > L1
) e |~
-
47 -l= ’//90% Reflectance
1 = Kodak White Card to 13%
0 e Reflectance Black Card
100 200 300 400
Distance (mm)

NOTE: Slow response performance shown; with fast response,
resolution is 4 times larger.

Q50A Analog Q50B Analog

Mode: Diffuse

e @ O [Paz

Range: 200 mm

Range: 400 mm

Mode: Diffuse

[Le0: @ O [Pz
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Color Sensitivity Curves

® = Visible Red LED
O = Infrared LED
3= Visible Red Laser LED

' I N I
& P W A Gy _3 T T 1
Iil. § SN (S N (o S i ] E 90% — --r-1°7
| = Kodak White Card to 6% -
l..‘j‘*l!it?‘.u.vc.se“.’ | - gz Black Card "'
& LI B g
5 4 1 ' ' + ' + . 1 . { @ R
S 1
° — | 90% Reflectance
L | T 1 T il 1 T 1 | © —T] Kodak White Card to 18% __|
Reflectance Grey Card
L] S T S . — 0 S
50 100 150 200
4 ' & . Target Position (mm)
1 A 2 ¥ i §
Tarpeet Poseition ) NOTES: Color sensitivity is independent of response time.
Q50A (infrared models) span is 50-200 mm.
Q50AV (visible models) span 50-150 mm
CSC-1 CSC-2
Range: 5m Mode: Diffuse LED: ¥ Pg. 247 Range: 200 mm | Mode: Diffuse LED: @ O |Pa256

Q50B Discrete* Q50A Analog*

¢ L 9
Q508 (6% Black) s
5
N 7
T ! =
£ ’ Es
s ] £ L[]
0 2 QS0BV (6% Black) —r 0 25 o -
&5 Z=',3 J &5 z 6% Reflectance Black Card _ - -~
@ ' B @4 =
z ; 3 -
© B 4 53 =T
2 g _ 4 -
0% Refiectance 2 L =+~ 18% Reflectance Kodak Grey Card
1 % | Kodak White Card to 18% 1
Reflectance Gray Card
il \
0 ‘ ‘ ‘ ‘ ‘ 50 100 150 200
100 20 300 400 Target Position (mm)
Target Position (mm) NOTES: Color sensitivity is indep of response time
NOTES: Color sensitivity is independent of response time. QS50A (infrared models) span is 50-200 mm
CSsC-3 Q50A (infrared models) span is 100-400 mm CSC-4 QS50AV (visible models) span is 50-150 mm
QS50AV (visible models) span 100-300 mm.
Range: 400 mm | Mode: Diffuse Lep: @ O |Pa258 Range: 200 mm | Mode: Diffuse LeD: @ O |Po 258

Q50B Analog*

CSC-5

Color Sensitivity (mm)

/
/
/|
7
_6%Black Py _ ==
= /J;
— =< 1%
L = Kodak Grey Card and
b= 13% Black Card
100 200 300 400
Distance (mm)
NOTES: Color itivity is i of resp time

Q50B (infrared models) span is 100-400 mm
Q50BV (visible red models) span is 100-300 mm

Range: 400 mm

Lep: @ O |Po25

Mode: Diffuse

* Performance based on 6%, 13% or 18% reflectance white test card.
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Hysteresis Curves

@ = Visible Red LED
O = Infrared LED
= Visible Red Laser LED

WORLD-BEAM® QS30 Adjustable-Field Q60 Adjustable-Field Laser

200 ‘ ‘ ‘ —
Class 1 Laser
B . 5-0*----18%GrayCard
Ec‘ 16.0 —{ —— - 90% White Card g 6% Black Card
= 18% Gray Card 5 [ Class 2 Laser K
.,('f 6% Black Card 5 e 18% Gray Card N
5 12,0 = 40—~ - 6% Black Card /
@ L é 4 q =
E 80 % 20 / _ N
2 . S /_._..-_:"
T a0 Lo b Pt AU .
0
0 200 400 600 800 1000 1200 1400 1600 1800 2000
0 5 100 150 200 250 300 350 Cutoff Setting (mm) with 90% White Card
Cutoff Setting (mm) with 90% White Card
HC-1 HC-2
Range: 300 mm | Mode: Adjustable-Field | LED: [ ] Pg. 116 Range: 150 mm | Mode: Adjustable-Field | LED: -*- Pg. 166
Q60 Adjustable-Field Infrared LED Q60 Adjustable-Field Visible Red LED
3.0
ﬂ—‘—‘—‘ﬁ 7 20
— 6% Black Card
25 ookt ‘ // ——  6%Black Card |
= / g 15
& / =3
[=} (&1
s 20 A <
§ / e 10
o / “;
ST / @
2 / £ 05
@ y ® —
2 10 /| E3
@ o 0
==
% 200 400 600 800 1000
E 03 Cutoff Setting (mm) with 90% White Card
- 0=
200 400 600 800 1000 1200 1400 1600 1800 2000
T HC-3 Cutoff Setting (mm) with 90% White Card HC-4
(6)
<u Range: 150 mm | Mode: Adjustable-Field | LED: O q. 164 Range: 400 mm | Mode: Adjustable-Field | LED: @ g. 164
Tz
Q22
x O . .
&' : Q50A Discrete Q50B Discrete
(%)
L= I
2 T T T T T
X v 21— Q50A Response Times ® |- Fasl Response
o o {— Note: QS50AV range is 50 - 150 mm #— Wodsc QREIVY rnge & A0 - 300 wan
9 < » Q50AVY range is 50 - 200 mm "
= | .
—< (90 gm /4 4’ En_ I N [ N O S d‘_,...-
E @g gu | @g lp............;..
“ o | Qs0AFast Response —| o | [ 1]
O Q50A Slow Response
: ~ ——
4 ] a
: — —— i o
[ — 8% Rl wor Grmy Caed
é |].‘50 100 150 200 R
. m o L)
% HC-5 Target Position (mm) pcs Targal PosiSon jrom)
Za
z i Range: 400 mm | Mode: Diffuse LED: @ O | Pg.256 Range: 400 mm | Mode: Diffuse LED: @ O |Pg.256
[
L
-
P4

E
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Effective Beam Patterns

QT50U (Typical)

QT50U (with 500 mm Plate)
Maximum Target Rotation Angle

1000 mm w
s,
—— + 500 mm Plate 30°
600 mm ] \\ 20 —
¢
400 mm = T~ \.\ 5 1 L/
g
g 20mm 21 - g 0 —
s 0 s [
2 2 a0
2 200mm | ] = —
5 -20°
S 400mm [~ — a0
600 mm E——
-40°
-800 mm \\ 0 1m 2m 3m 4m 5m 6m m 8m
1000 mm Target Distance
0 im 2m 3m 4m 5m 6m Tm 8m
Target Distance
EBPC-1 EBPC-2
QT50U Teflon®-Encapsulated (Typical) $18U (Typical)
—— 225mm rod
1000 mm - -~ gmmrod
25 mm Rod = 50 mm x 50 mm
800 mm 20 mm
600 mm 15 mm
[— S S —
400 mm ~ o 10mm S ~
8 -
g 20mm - .
5 0 a 0
] B
2 200mm ~ £ .
S 4 -5mm S
T -400mm 500 mm Plate <. =
-10 mm A = =
600 mm — D I
-15mm
-800 mm /
-20 mm
1000 mm 0 S0mm  100mm 150mm 200mm 250mm 300 mm
0 im 2m 3m 4m 5m 6m 7m &m
Target Distance Sensing Distance
EBPC-3 EBPC-4
$18U (with 500 mm Plate) Qs18U (Typical)
Maximum Target Rotation Angle yp
--- 2.5 mm rod
—~~ 8mmrod
—— 50 mm x 50 mm plate
15 Aluminum target used: 50 mm x 50 mm 50 mm
40 mm
= 10° 30 mm
S B
= o — g 20mm - - i
& i g I —
& £ mm
5 0 ] ’
B a i
2 s 0 Y
= N — % -10 mm = N -
0 = 20mm e
-30 mm
w 40
0 50mm  100mm 150mm 200mm 250mm 300 mm omm
-50 mm
Sensing Distance 0 100 mm 200 mm 300 mm 400 mm 500 mm
Sensing Distance
EBPC-5 EBPC-6
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Effective Beam Patterns

QS18U T30U with Plate Target (Typical)
Maximum Target Rotation Angle 1-Meter Models

200 mm
150 150 mm
10 / ™ 100 mm
E I~ 00 x 100 mm
g ® = —| § 50 mm —
s 10x10 mm
s N e o )
s 5 —| E I\ J
— g
10°° 1 S 50mm —
15 \__/ 100 mm
0 100mm  200mm 300mm 400 mm 500 mm
150 mm
Sensing Distance
200 mm
0 200 mm 400 mm 600 mm 800mm 1000 mm
Target Distance
EBPC-7 EBPC-8
T30U with Rod Target (Typical) T30U with Plate Target (Typical)
1-Meter Models 2-Meter Models
200 mm 400 mm
150 mm 300 mm
100 mm 200 mm
——{__25mmRod
g s0mm — i g 100mm —
s — 5 —] 100 x 100 mm
k7] f 10 mm Rod ] k4 r
a 0 a 0 L
E [y I T |
s s0mm g 100mm
@® I S B
= 100 mm 200 mm
(@]
Z 150 mm 300 mm
X
20mm 0 200 mm 400 mm 500 mm 300 mm 1000 mm soomm 0 400 mm 800mm  1200mm  1600mm  2000mm
) Target Distance Target Distance
(6)
EBPC-9 EBPC-10

ERFORMAN
CURVES

WEV D o] Ll (L tecl) T30U Teflon®-Encapsulated (Typical)

o
—< 2-Meter Models
n
=
Sk
é % 400 mm 200 mm
9 < 300 mm 150 mm
D 25 mm Rod
200 mm 100 mm t
: 8 100mm —] omRrod 8 simm 100 mm Plate
> s g 3 ((
£ K a 0
o a 0 S =
< T ~ £
9N T 100mm 5 Somm -
%) 5 — —— \ /
(@) 100 mm
- 200 mm
o 150 mm
300 mm
200 mm
.} 400 mm 0 300 mm 600 mm 900 mm 1200 mm 1500 mm
<Z( 400 mm 800 mm 1200 mm 1600 mm 2000 mm Target Distance
o @ Tarnet Nistance
Zao
S EBPC-11 EBPC-12
x o
L
=
P4

E
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PERFORMANCE CURVES — REFERENCE

Effective Beam Patterns

QT50R (with 75 mm Post) QT50R (with 75 mm Post)
US, FR, UK (Typical) EU (Typical)

| QT50RAF- US, FR, UK — QTSOR)\F- EU
6m |- Adjustable Field Mode Pl 6m | Adjustable Field Mode w
4m |73 mm diameter metal post 13 4m | 75 mm diameter metal post 13
2m I N 68 2m e S 66
[ == ; 0 0 e — 0
2m = 6.6' 2m T = = 6.6'
4m e —f 13 4m 13
— Low Sensitivity e
W e B — Low Sensitivity - , |
6m - High Sensitivity 20 gm ~ — High Sensitivity | 2
[ [ \ \
0 3m 6m 9m 12m 15m 0 3m 6m Im 12m 15m
10 20' 30' 40' 50' 10" 20' 30' 40' 50'
EBPC-13 EBPC-14
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Response Curves

QLS55

Q45U Short Range
with Rod Target (Typical)

NTERNATION

E

100%

80%

T T T 1
QL55M6XD15BQ

60%

40%

/

1
QL55M6XD30BQ

20%

QL55M6XD50BQ |
~ L | |

Relative Received Signal

AT

RC-1

10 mm

20 mm 30mm 40mm 50 mm 60 mm 70mm 80 mm

Sensing Distance

150 mm

RC-2

‘ ‘ [ e
3 100 mm —
g 025 mm Rod 4| —]
» S0mm 210 mm Rod
a L=
T g
5
5 s50mm I~ <
N~ — %
100 mm ~ :
L
150 mm 1
0 200mm  400mm 600mm 800mm 1000 mm 1200 mm 1400 mm

Sensing Distance

Q45U Long Range
with 25 mm Rod Target (Typical)

400 mm

300 mm

e
N
5]
8
3
3

100 mm

Lateral Distanc:
o

100 mm

200 mm
300 mm

400 mm

\
|
|

/

I~

—

0

500mm 1000 mm 1500 mm 2000 mm 2500 mm 3000 mm 3500 mm 4000 mm

Sensing Distance

Q45U Short Range
with Plate Target (Typical)

RC-4

150 mm ‘ ‘ ‘
o 100mm —
] 100100 mm Plate _|_——— ——1_]
2 50mm
2 i 10 x 10 mm Plate ﬁ
T o0og B
]
2 T~
3 50mm

—— ] | [ —
100 mm
150 mm
0 200mm  400mm 600mm 800mm 1000 mm 1200 mm 1400 mm

Sensing Distance

400 mm
300 mm
200 mm

100 mm

Lateral Distance

100 mm

200 mm
300 mm

400 mm

RC-5

"
\

L/

0

500mm  1000mm 1500 mm 2000 mm 2500 mm 3000 mm 3500 mm 4000 mm

Sensing Distance

12.0 mm

10.0 mm

8.0mm

6.0mm

40mm (5

20mm
0

Lateral Distance

=2.0mm

50 mm x 50 mm Alum. Plate

10 mm Dia. Alum. Rod

=4.0 mm

6.0 mm

-8.0mm

=10.0 mm

NI

-12.0 mm

50 mm

RC-6

75mm 100 mm

125mm 150 mm 175 mm

Target Distance

200mm  225mm 250 mm
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Cutoff Point Deviation Curves

WORLD-BEAM® QS18 Adjustable-Field WORLD-BEAM® QS18 Adjustable-Field Class 1 Laser

0 —F===3 T 0 .
2 Trees — 4 BRbL S —
5 - AT 5 ~ REREN
£ — > £ 0 =~
8 — 8 -
§ -6 E 12 \\
& & N
-8 [— = = = = 18% Gray Card 16 [— = = = = 18% Gray Card
f— === 6% Black Card \ f— == 6% Black Card
10 | | | 20 | | |
20 35 50 75 100 30 60 90 120 15(
Cutoff Setting (90% White Card) Cutoff Setting in mm (90% White Card)
CPDC-1 CPDC-2
WORLD-BEAM® QS18 Adjustable-Field Class 2 Laser WORLD-BEAM® QS30 Adjustable-Field
I SR I
4 B _ H-40 [~ 18% Gray Card
- Fso_ g —— 6% Black Card
q 2 < P ﬁ 5 430
P N 2 +-20
a \\ E
-6 [— = = = = 18% Gray Card \ ° 10 PN
{— = 6% Black Card z
» L N : o
50 100 150 200 250 0 E@
Cutoff Setting in mm (90% White Card) 0 50 100 150 200 250 300 350
Cutoff Setting (90% White Card)
o
m
CPDC-3 CPDC-4 Q5
co
Az
<g
I
®=z
q . q . o
WORLD-BEAM® QS30 Adjustable-Field QM42 Adjustable-Field — 150 mm > m
=]
>5
0 @ o
50 p IX
\ [ >2
40|~ 90%Whitecard 2 =3
18% Gray Card 3 2
g ——  6%Black Card 4
S 30
= Porcent o
£ ree
g 2 Deviation g oy — @
£ 7 = 6% Black (@]
= \ )
10 - U \ o
. N Z
0 Sqmmmejmmm e -10 =
0 50 100 150 200 250 300 350 0 AU L L >_
Cutoff Setting (mm) Cutoff Point Variation Relative to 90% Reflectance White Test Card =
CPDC-5 CPDC-6 =
22
The percentage of deviation indicates a change in the cutoff point for either 18% gray or 6% black targets, relative to the cutoff point for a 90% reflective white test card. As an example, ] 1>|
the cutoff point decreases 10% for a 6% reflectance black target when the cutoff point is 2000 mm using a 90% reflectance white test card. In other words, the cutoff point for the black @ le)
target is 1800 mm. )Z>

5
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Cutoff Point Deviation Curves

QMT42 Adjustable-Field — 400 mm

Q60 Adjustable-Field Infrared LED

o 0 =] "
+8 1 TS ~a
-2 = =
+6 hhD)
1 c 3 -
+ S ..
-l 54 :
2 i i H 5 .~
18% Gray Color Sensitivity _| a
D":v'i:ji';‘n , == 6% Black Color Sensitivity § -6
K 5 -7 | ====18% Gray Card
4 /’ S & 8 | = 6% Black Card \
s AN N L N
8 \ -10 ‘ ‘ ‘
-0 . pr— o prv— 000 p— o 200 400 600 800 1000 1200 1400 1600 1800 2000
Cutoff Setting (90% White Card)
Cutoff Point Variation Relative to 90% Reflectance White Test Card
CPDC-7 CPDC-8
Q60 Adjustable-Field Infrared LED Q60 Adjustable-Field Visible Red LED
£ 150 0 ===y —
S e
S 130 4 T1ee
S 120 [*~e.
3 1m0 — 5 S
e 100 52 .
= D ~
£ 9 a \
H -
3 8 £ 3 N\
S E - = = - 18% Gray Card \
E 60 / 4 ——— 6% Black Card \\
Ew ] AN
S 200 400 600 800 1000 1200 1400 1600 1800 2000 s ‘ ‘ ‘
Cutoff Distance (mm) with 90% White Card 200 300 400 500 600 700 800 900 1000
Cutoff Setting (90% White Card)
CPDC-9 CPDC-10
Q60 Adjustable-Field Visible Red LED Q60 Laser Adjustable-Field
Cutoff Point Deviation
0
E 150 4
E
= 140 2
S 130 3
£
g 120 S 4
T 110 5
z 100 / § I | Class 1 Laser
£ 9 < - - - - 18% Gray Card \ Y
z 8 7 6% Black Card \ v
2 80 / e 8 lass 2 Laser L
g 70 e e 8% Gray Card \ 4| S
€ 9 7 -+ - 6% Black Card
3 60 -10 1 1 1
5 v
£ % 12 L[] .
£ g
20 400 600 800 1000 200 400 600 800 1000 1200 1400 1600 1800 2000
Cutoff Distance (mm) with 90% White Card i .
Cutoff Setting (90% White Card)
CPDC-11 CPDC-12
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PERFORMANCE CURVES — REFERENCE

Cutoff Point Deviation Curves

Q60 Laser Adjustable-Field

Minimum Range vs. Cutoff Setting*

300 :
Class 1 ‘
—_ 20 — Clas‘s 2
s | | 1 =1 | T [~
£ T 1 L
£ 200 - += ‘
> e
£ / i
o 150 P Class 1 Laser
E e —— 6% Black Card
£ 100 - - Class 2 Laser —
= . =+ =+ 6% Black Card
50

0

200 400 600 800 1000 1200 1400 1600 1800 2000
Cutoff Distance (mm) with 90% White Card

CPDC-13 *NOTE: Minimum range is independent of target reflectivity
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DC Hookups

DCO1 Current Sinking (NPN)
Key
3 -
/| 10-30V de
M=
Current Sourcing (PNP) 1= Brown
3 =Blue
4 = Black
1 +
/s 10-30V de
|— :
3-Pin Pico

4
3ﬁ ?\1

DC02

Key
3 - 1 =Brown
! 2 = Whitet
1 10-30V dc 3 = Blue
+ 4 = Black®
T Not Used
3-Pin Pico | 4-Pin Pico | 4-Pin Euro | 4-Pin Mini
4 4 2 2
3 1 3 1

DC03 Complementary Current Sinking (NPN)

3 Key

1 10-30V de
+

L]

PERFORMANCE
CURVES

1 = Brown
2 = White
3 =Blue

N 4 = Black
3 10-30V d¢

A

Complementary Current Sourcing (PNP)

HOOKUP
DIAGRAMS

DC04 Bipolar (NPN + PNP)

Key

+
I 10-30V dc

1 =Brown
2 = White
3 =Blue

4 = Black

4-Pin Pico 4-Pin Mini

4-Pin Pico

4-Pin Euro

4-Pin Mini

l GLOSSARY l

INTERNATIONAL
REPS

\
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DC Hookups

DCO5 Complementary Current Sinking (NPN) DCO6 Complementary Current Sourcing (PNP)
Standard Hookup Standard Hookup
3 i Key 1 . Key
1 10-30V dc 3 10-30V dc
L gL
:
Current Sinking (NPN) Plus 1=Brown Current Sourcing (PNP) Plus 1=Brown
Current Sinking Alarm 2= White Current Sourcing Alarm 2= White
3 =Blue 3 =Blue
— |1 ) 4 = Black 3 . 4 = Black
/[ s 10-30V de YL 10.30V dc
I— 4 ‘ I— 2
2 [iar] % [Blar]
4-Pin Pico 4-Pin Euro 4-Pin Pico 4-Pin Euro
4 2

DCo07 Current Sinking (NPN)
| 1 I Key

DCO08 Bipolar (NPN + PNP)

. Key
3 10-30V dc
/ -
L 1 :
2 L omot I _
° © Pfur:?a?nming / 3 10 30\_/ o 1 =Brown
(N.0) :-J 2 = White
2
. 1 = Brown — 3 = Blue
Current Sourcing (PNP) 2 = White 4 — 4 = Black
1 Load |
3 =Blue L 5= Gray
! + 4 = Black 5 Remote 6 = Pink '
yARE 10-30V do Teach
|_ 4 ) NOTE: F QS30 model d f "Not Used
- * : For some models, gray wire is used for
LO/DO Select. See data sheet.
2 Remot
° Pfolg?afnming
(N.0.)
4-Pin Pico 4-Pico Euro 6-Pin Pico 5-Pin Euro
4 2 1 2 3 4
3 4 s 2 5
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DC Hookups

Emitter Receiver
DC09 Frequency A DC10 Frequency A
; .. Key . ) Key
3 ] 10-30V dc / 10-30V de
2~ Beam 1 /l: 100 mA max. load
Inhibit 4 -
5 Frequency Select 5
1 = BI’OWH Frequency Select
2 = White 1 =Brown
Emitter 3 = Blue Receiver 2 = White
Frequency B 4 =Black t Frequency B 3 =Blue
] 5 = Gray \ 4 = Black
3 1u-§uv de t Not Used / 1u-§ov de 5= Gray
2 Beam E 100 mA max. load
Inhibit
3 Frequency Select 5
Frequency Select
5-Pin Euro 5-Pin Euro

N )
fz DC11 Complementary Current Sinking (NPN) DC12 Bipolar (NPN + PNP)
= ‘
3 ) Key Key
_< ; 10-30V de
8 +
2o 1. Bt
& each 1 .
o o
B 5 L off / 3 I 10300 de 1 =Brown
A aser + - =
& o Control \-On ) _ / 2 = White
—< 1 = Brown L2 -
c | 2 = White 3= Blue
» omplementary Current Sourcing (PNP) 4 4 = Black
8= 3=Blue [ Load | = black
S 3 + 4 = Black 1 B 5=Cray/
S < ; 103006 5= Gray o T Connect to +V Yellow
— - s,
each
&
é 5 Laser (+8ﬂ )
S Control -7 5-Pin Euro 5-Pin Mini
< 5-Pin Euro
— 2 4
2
So 1 3
Z ts
£
J
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DC Hookups

DC13 Current Sinking (NPN) Configuration DC14 Current Sinking (NPN)
| Ke 3 - - Ke
/7_3— - y / / 1 12-24V de y
1 19-30V+dc |_ 5 +
| |— : |_ 4
2 [aam]
5 1 =Brown
1 =Brown . 2 = White
Current Sourcing (PNP) Configuration 2 = White Current Sourcing (PNP) 3 =Blue
3 =Blue 1 4 = Black
4 = Black / / 12-+24V de 5= Gray
3 3 < - D
/ 7 1 10300 de |_ 2 6 = Pink
| |_ - | 4
2 Alarm] 5
6
4-Pin Euro 4-Pin Mini 6-Pin Pico
2 4
) 4
1 3 2 5
6 1
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[
DC15 Current Sinking (NPN) + Analog Current DC16 Current Sourcing (PNP) + Analog Current %
] =
3 -~ - Key 1 . Key
/ 1 12200t / 3 1224V do :
I— 2 | 2:@—1» 420 mA e
2 420mh T ) oF
5 5 oJ—cTeach ® % %
: 1= Brown P oot | 1= Brown 5
. 2 = White . 2 = White >
Current Sinking (NPN) + Analog Voltage 3 = Blue Current Sourcing (PNP) + Analog Voltage 3 = Blue
s 4 = Black 1 4 = Black =
/ 1 15-24V dc 5 = Gray / 3 15240 dc 5 = Gray §8
" * 6 = Pink | 5 ) 6 = Pink =2
| =) —9 010V 50
2 0-10V dc 4 T —e
5 5 oJ_c Teach ¢ :
6 6 oGt ®
-
6-Pin Pico 6-Pin Pico :
_<
3 4 3 4 : -
) 5 ) 5 =
6 ! 6 ! RE
e
=
— N
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DC Hookups

DC17

Current Sinking (NPN) Cable Hookup

A

H]-SDV de

LI

2

5

1

+

| Alarm |
OJ— Remote
Programming

(N.0.)

Current Sourcing (PNP) Cable Hookup

A

[

+

10-30V dc

&~

-
o
I
=

L

Y

|_

Remote
o5
Programming

(N.0.)

(o]

Key

1 =Brown
2 = White
3 =Blue
4 = Black
5= Gray

5 3
J

/ 10-30V—d|:

Bor

SM30 DC Receivers (NPN)
Dark Operate
NE _
/ ’ 10-30V dc

+

DC18 SM30 DC Receivers (NPN) Light Operate

Key

1 =Brown
2 = White
3 =Blue

4 = Black

DC19 SM30 DC Receivers (PNP) Light Operate

)|
4-Pin Mini
2 4
1 3

Laser Emitter

.3 Key Key
/ ¢ ey
Lo =T
: 2
! +
1= Brown
10-30V d
SM30 DC Receivers (PNP) 1= Brown 3 o 2 = White
Dark Operate 2= White 2 Beam 3 =Blue
2 = E:uek Enable 4 = Black?
.3 = blac
/[ o0  Not Used
—— p— -
|—- A b
- 2
4-Pin Mini 4-Pin Euro
2 4
1 3

J
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AC Hookups

AC01 2-wire AC AC02 2-wire AC with Quick-Disconnect Cable
Key Key
2
1 o)
/ /I_._)."_ 240V ae 1 = Green'
24-240V ac 1= Brown 1 2= Red/B|ack
I_ 3= Blue - 3 = Red/White
T Not Used
NOTE: Wire a load in series before powering up sensor. NOTE: Wire a load in series before powering up sensor.
3-Pin Micro
1
3 2

AC03 AC04 Emitters with Quick-Disconnect Cable

Key Key

See Specifications S e =
’ 1= Brown = 1 =Green

3 ; 1 2 = Red/Black
A — 3 =Blue =) ‘ 3 = Red/White

3-Pin Mini 5-Pin Mini 3-Pin Micro 3-Pin Mini

g
g
SWY¥9VIa S3AYND
IY AYYSSOT9 Y G YEIONVWHO:IHEHT sMON! ]

2 4 1 1
=
1 3 3 2 3 2 H
5 o2
L 55
=
o
=
>

—
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AC Hookups

AC05 3-wire AC AC06 3-wire AC with Quick-Disconnect Cable
| Key Key
1 |1
/ 3 See Specifications / . 2 See Specifications 1 = Red/Black
|| 1 = Brown | = 2 = RedWhite
: 3-B| ) ® 3 =Red
e 4 = Green!
4 = Black I
T Not Used
3-Pin Mini 4-Pin Micro
4 3 4
1
3 1 2

ACO07 Emitters with Quick-Disconnect Cable

AC08 SPDT Electromechanical Relay Output

Key Key
1
o 1 3 See Specifications
2 See Specifications
) = e e e e e e 1 = Red/Black 2 - 1 =Brown
3 2 = Red/White L 2 = White
= 3= Red' s " 3= Blue
. 4 = Green' r 4 = Black
2 N.0 5 = Yellow
TNot Used
4-Pin Micro 5-Pin Mini
3 4 2 4
2 ! 1 3

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-8370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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AC Hookups

| OPBA2 or OPBB2 3-wire . . )
| AC09 SPST Solid-State Power Block AC10 SM30 2-wire AC Receivers with Attached Cables

Key Key
1 1
/ 3 24-240V ac
2 Vac
/ (see Specifications) 1 = Brown 4*
3 2 = White — 1= Brown
| 4 3 = Blue 2 =Blue
{ Load | 4 = Black 3 =Green
!ml 5 = Yellow * Connect green wire to earth ground whenever a
="l stainless steel model is powered by ac voltage.
NOTE: Wire a load in series before powering up sensor.

5-Pin Mini

3-Pin Mini

AC1 SM30 2-wire AC Receivers g
| =
Key
o
Y
(@}
3 24-240V ac = )§>
o) - - -
1* m
-)__l_
= 1= Green >—
2 = Red/Black 5
3 = Red/White =3
* Connect green wire to earth ground whenever a stainless steel ; %
model is powered by ac voltage. = %
w
NOTE: Wire a load in series before powering up sensor.
(©)
[y
©
(9]
w
%
_<

Sd3y
TYNOILYNY3LN

§
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Universal AC/DC Hookups

UNO1 SPDT Electromechanical Relay Output

UNO02

Key Key
1
** Supply Voltage
8 (see Specifications) 1 =Brown 1 1 =Brown
2 , N.C. 2 = White *Supply Voltage 2 =Blue
3 =Blue s (see Specfications) 3 = Black®
*t
) N 1 4 = Black
C 4 o 5 = Yellow T Not Used
* NOTE: Connection of dc power is without regard to polarity.
** NOTE: Connection of dc power is without regard to polarity.
5-Pin Mini 3-Pin Mini 4-Pin Mini
2 4 2 4
1 3 1 3
5

UNO3 SPST Solid-State Relay Output

Key
L —
3 24-250V ac or 12-250V dc*
i Isolated 1=Brown
/| 4 Solid-state 2 = White
SPST Switch 3 = Blue
*NOTE: Connection of dc power is without regard to polarity. 4 = Black

1
= 24-250V ac
o) 2 or 12-250V dc*
3
/ ) N.O
l—-)4_ c 3 A max. load

*NOTE: Connection of dc power is without regard to polarity.

UN04 SPST Electromechanical Relay Output

Key
1 = Red/Black
2 = Red/White
3=Red
4 = Green

4-Pin Mini 4-Pin Micro

2 4 3 4
1

1 3 2
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HOOKUPS - REFERENCE

Universal AC/DC Hookups

UNO5 ormally Open/Pump-In UNO06 SM30 Emitters with Attached Cable
Key Key
1
3 See Specifications**
D 1
2
, N.C./P 10-30V dc or
1N . C./Pump Out 3 24-240V ac
- C 1 = Brown "
C 4 N.0./Pump In 2 = White — L 1= Brown
3 =Blue 3 =Blue
T shield =L 4 = Black 4 = Green
5 = Yellow
* ltis recommended that the shield wire be connected to earth ground. * Connect green wire to earth ground whenever a stainless steel
** DC hookup is without regard to polarity. model is powered by ac voltage.
5-Pin Micro 5-Pin Mini
3 4
2
1 5
4A max.
Load

S3AIND
JONVINHO443d

AYVSSO19

Sd3d
TYNOILYNYILNI
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Special Hookups

SP01 NAMUR Hookup SP02 LX Emitter

Key .. Key
3 10-30V de
L No Connection
N No Connection
Hazardous Area Non-hazardous Area
5 Select [ g—"a'ﬁ'ff:'m
NAMUR Sensor Associated Apparatus E;ezq;.lagd 1 B
Shield = = brown
1 i 27 e
D 1= Brown LX Receiver 3= Blue
— |Input 2 = B|ue 1 4 - Bl
L = Black
CE / 10-30V de -
Output /_ - 5 - Gl'ay
-
5 Select[ %l_u;[;r‘l,a‘lm
Reduced
0-2V de
Shield 1:
4-Pin Euro Namur 5-Pin Euro

SP03 SL10, SL30 and SLO30 SP04 SLC1 Outputs ON for gap between labels

Key Key

1

/ . ] B ] 1030 ds
] /l—zz-j
* Toggle to opposite

+
. )
) Load polarity for
/ 3 10 Z_iUV de g > 100 ms to reset

/ microprocessor.
L2 1= Brown 1= Brown
— 2 = White SLC1 Outputs ON for labels 2 = White

L]

PERFORMANCE
CURVES

i\
d

@ == 3 =Blue 3 =Blue
5= 5 See Below* 4 = Black i .. 4 = Black
é% 5 = Gray / 3 ) Im-_anv e 5= Gray

< .
=E /I_ * ;glgagrli?yt?otr)pposne

* For Dark Operate, connect gray wire to + (brown). 4
—< For Light Operate, connect gray wire to — (blue) or - > 100 ms to reset
leave circuit open. microprocessor.

>

S

] . -

9 5-Pin Euro 5-Pin Euro

O

INTERNATIONAL
REPS

J

G
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Special Hookups

SP05 QC50/QCX50 Current Sinking (NPN)

SP06 QC50/QCX50 Current Sourcing (PNP)

Key Key
10 SIJV de
10 30\1 de
1 = White 1 = White
2 = Brown 2 = Brown
3 = Green 3 =Green
4 = Yellow 4 = Yellow
= ]8 ~0 =
8 Output ° - G.ray - Inl:ll::)l:tl 2 - G‘ray
F) 0 o] 6 = Pink 6 = Pink
nhibit 1 .
1 7 = Blue .-):. No connection 7 = Blue
~mm )———— No connection 8 = Red 6 8 =Red
6 (-mm)———— No connection
-mm)———— No connection
8-Pin Euro 8-Pin Euro
2 2
1 1
7 7
6 6

3

4

5
8

3

4

5
8

QL50 Current Sinking (NPN)

SP07 inki

Key

o— +
Jw-suv de

4
-

__) 2 J_o Remote

Programming

QL50 Current Sourcing (PNP)

1 =Brown
2 = White
3 =Blue

4 = Black

10- 30V de

'—-

):@—ussvm:

QL55 Current Sourcing (PNP)
with Analog Output

/

L

10- 3ﬂV de

:T

055le:

CI:IEM QLS55 Current Sinking (NPN) with Analog Output

1 =Brown
2 = White
3 =Blue

4 = Black

4-Pin Euro

SWY¥OVIa S3AYNO
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Measurement and Inspection Hookups

MI01 LT3 Analog and Current Sinking (NPN) MI02 LT3 Analog and Current Sourcing (PNP)
Discrete Outputs Discrete Outputs
Key Key
2 + 2 .
7 12-2_4V dc / 7 12-24V dc
/s
420mA 1 = White 420mA 1 = White
3 or 0-10V 2 = Brown or 0-10V 2 = Brown
3 =Green 5 - 3 = Green
‘ 4 = Yellow ‘ 4 = Yellow
6 Laser 5= Gray 6 Laser 5= Gray
Control + 524V dcON 6 = Red Control * 524V de ON 6 = Red
4 5o Teach L5y 7 =Blue L4 5 oTeach 45y qc 7 =Blue
s 8 = Shield 8 8 = Shield
|- Shield* |- Shield*
* It is recommended that the shield wire be connected to * It is recommended that the shield wire be connected to
either earth ground or DC common. either earth ground or DC common.
8-Pin Euro 8-Pin Euro
2 3 2 3
1 4 1 4
7 5 7 5
6 6
8 8

N )
2 MI03 LT3 with Two _Dis_crete Outputs MI04 LT3 with Two Discrete Outputs
S Current Sinking (NPN) Current Sourcing (PNP)
<
Key Key
_.< 2 . 2 '
w 7 1224V dc / 7 7 12-24V dc
=8 /7 ) )
& ) ,
g 2 1= White 1 = White
& 2 = Brown 2 = Brown
< 3 = Green 3 = Green
3 ~~ Output
O—geieqt ~ V18V de 4 = Yellow Y% g:ltf;t +5:24V dc 4 = Yellow
(%) 6 Laser 5 = Gray 5= Gray
a=s O———— +5.24V dc ON 6 ,, Laser
% é 4 Gontrol 6 = Red ‘ Control +5-24V dc ON 6 =Red
Teach = =
% %’ =——0 o8N +5.24vdc 7 - B|Ue 4 o O Teach +5-24V dc 7 - Blue
a 8 Shield* 8 = Shield 8 = Shield
8 .
Shield*
* Itlis recommended that the shield wire be connected to * |t is recommended that the shield wire be connected to
E either earth ground or DC common. either earth ground or DC common.
(90}
n . .
S 8-Pin Euro 8-Pin Euro
(©)
—< 2 3 2 3
4 4
e ! 5 : 5
8 7 7
e 6 6
= w
o
i 8 8
w
=
J
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Measurement and Inspection Hookups

MI05 LT7 Current Sourcing (PNP) and Analog Outputs

MI06

LG5/LG10 Analog and Current Sinking (NPN)
Discrete Outputs

* See data sheet for shield wire connection.

8-Pin Euro

to either earth

Key Key
2
7 +
/7T 1. w30 et 12-30V dc
| 1= White /7T, e
n 2 = Brown o or 0-10V .
\ _ 3=Green Discrete 1= White
No Connection for Retro models 4 = Ye”OW 5 2 = BrOWn
Alarm Ouut (G5 5= Gray g Alam 3=Green
L Alarm Output 2 (Qp) 6 = Plnk 1 Load I 4 = Ye”OW
1 RS422: Tre  SSI: Data+ 7 =Red 5= Gray
3 RS422: Rx+  SSI: Clocks 8 = Black 4:5_0% +5-30V d¢ 6 =Red
. — 9=Purple 3 L 7 =Blue
ﬂ wam o | 10=GraylPink oo "R GG | 8= Shield
. e 11 = Red/Blue |8  Shield*
) 12 = Blue
* See data sheet for shield wire connection.
12-Pin M16 8-Pin Euro
2 3
1 4
7 5
6
8
MI07 LG5/LG10 Analog and Current Sourcing (PNP) MI08 Q50 with Discrete Outputs
Discrete Outputs Complementary Current Sinking (NPN)
Key EE Key
2 ] 12-30V dc
> + + * It is recommended
/ / 7 12-30V de that the shield
® - wire be connected
1 : 4-20 mA to either earth
— R ground or DC
Biscrete or o1V 1 = White 5 oJ_o—TeBCh +5-30vdc COMMON.
5 2 = Brown e
6 Alarm 3 =Green i 1 =Brown
[Toad | 4 = Yellow Q50 with Discrete Outputs 2 = White
5 = Gray Complementary Current Sourcing (PNP) 3 = Blue
45 o-Bemate ., 5.50u de 6 = Red ! . 4 = Black
3 7 = Blue 3 12-30V dc 5= Gray
S oLaser 530y dc ON . 277 ltis recommended
Control 0V dc OFF 8 = Shield -+ that the shield
18 Shiel* wire be connected

O N =N

S

ground or DC
> oJ_oﬂJrsaovdc common.
Shield” ==
5-Pin Euro

More information online at bannerengineering.comg_
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Measurement and Inspection Hookups
- I
| Key 1 . Key

10-30Vdc
1 . / 7._

15-30V d I_ that the shield wire be 5-Pin Euro
3 ) ¢ connected to either earth 1 = White

_ L =
5 Remote « ground or DC common.
2 ; 420mA o ot o 2 = Brown
or 0-10V e X 3=Green

** It is recommended

5-30V dc 1 = Brown o 4 = Yellow
WI: 4ms 2 = White QT50U with Discrete Outputs 5 = Gray'
0-2V dc 3=B| Current Sourcing (PNP)
L 64 ms = blue . .
5 O O Teach +5-30V dc 4 = B|aCk 1 " 5'P|n Mlnl
5 = Gray T tosovde 1 =Brown
————— I_ It is recommended 2 = Whit
Shield* — 2 that the shield wire - e
4 be connected to 3 =Blue
* ltis recommended that the shield wire be connected to N either earth ground 4 = Black
either earth ground or DC common. = o o-femote gzvgc  or DC common. 5 = Yellow*
Shield** =
5-Pin Euro 5-Pin Euro 5-Pin Mini

N
@
3 Mi11 QT50U with Analog Output Mi12 Bipolar (NPN + PNP) with Shield
§ ]
Key Key
e 10-30V d¢ 5-Pin Euro .
28 : - 1= White / o3 e
=
& 2 2 = Brown /
@O 4-20mA 3 =Green 2 o]
o 4 or 0-10V 4 = Yellow L - 1 = Brown
< = T 0a = :
5*1 L Remote 5 Gray 2 = White
0 o—eMOE 4.9y ge 3 = Blue
@ Teach o 5 Remote
53 5-Pin Mini S OW 0-2V de 4 = Black
é% Shield* = 1 =Brown 5= Gray
=< = Whi - 1
=E * It is recommended that the shield wire be connected 2= \White Shield* =
to either earth ground or DC common. 3 =Blue L ) .
< 4 = Black Itis recommended that the shield wire be connected
5 = Yellow* to either earth ground or DC common.
>
[
<
S 5-Pin Euro 5-Pin Mini 5-Pin Euro
o
2
T< 2 4 1
£ 1 3 4 3
=¥ 5 5
zu
i
2
J
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Measurement and Inspection Hookups

MI13 $18U with Analog Output Mi14 QS18U Current Sinking (NPN)
Key 1 _ ) Key
1 R 3 ] 12-30V de
3 10-30V de . B
4‘20 A — Load * Itis recommended
2 -20 m 1 that the shield wire
2
*@ or 0-10V ) o_gfor;?:ranming be connected
5-30V dc (N.0.) to either earth
4 | (fast response) — ground or DC
0-2V de 1 = Brown Shield* = common.
5 Remot (slow response) 2 = White 1 = Brown
emote : _ .
O Ooach — D2Vde 3 = Blue QS18U Current Sourcing (PNP) g = \E/;\{hlte
- = blue
Shield* == g _ glaCk : . 4 = Black
* ltis recommended that the shield wire be connected = Lray 8 P 1242" e
to either earth ground or DC common. 4
* It is recommended
1 that the shield wire
2 55 Ef;;‘r’;z]mmg be connected
N.O. to either earth
— ground or DC
Shield* = common.
5-Pin Euro 4-Pin Pico 4-Pin Euro
4 2
3 1

 C
T o T30U with Analog & Discrete Outputs =
[k T30U with Discrete Outputs Current Sinking (NPN) MI16 Current Sinking (NPN) é
| ®
R . Key 3 i Key
/ / 1 12-24V de / 1 J 12:240 de
|_ 2 : 4-20 mA B
* It is recommended Dicte o010V * it js recommended m
that the shield wire 4 Toas |—e 100mA that the shield wire 8 E
be connected 1 Maximum be connected bl %
o Bema to either earth S5 ofemile | to either earth ==
eac ground or DC ground or DC »nZ
Shield* = common. Shield® | = common. 2
. 1 = Brown : ” 1= Brown
0U with Discrete Outputs 2 = White T30U with Analog & Discrete Outputs 2 = White
Current Sourcing (PNP) 3 = Blue Current Sourcing (PNP) 3 = Blue o
s .- . 4 = Black s . 4 = Black s3
/ |_ 12_34‘““ 5= Gray 22 5= Gray J§> %
/ -20m »
* It is recommended | R It is recommended
that the shield wire wome  that the shield wire >_
be connected emim - be connected
o to either earth Toach to either earth o
Teach ground or DC : ground or DC —
I shienr =  common. shelar = common. %
>
. . )
5-Pin Euro 5-Pin Euro <
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Measurement and Inspection Hookups

MI17

Q45U & Q45UR with Discrete Outputs

MI18

T18U Current Sinking (NPN)

NORMAL Resolution
. Note: for Q45U Key Key
/ oavae  Models, graylyellow -
/— - wire is used for enable. 12-30V dc
— ** It is recommended
|_ that the shield 5-Pin Euro
. wire. be connected 1 =Brown
5 o opemote —vsavac  to either earth 2 = White
ground or DC _
Shield** = common. 3 - Blue
4 = Black 1 =Brown
Q45U & Q45UR with Analog Outputs 5 = Gray! 2 = White
3 =Blue
1 . NOlgilfOF 045/U | 5-Pin Mini 4 = Black
3 15-24V dc moaels, gray/yellow - _
o mA T e wire is used for enable. ; _ \?Vrf?l\;ven 12-30V de
0-10v * Itis recommended 3 = Blue
4 that the shield wire
" be connected 4 = Black
F——o ofame — ysauvdc o either earth 5 = Yellow*
I ground or DC
Shield™* = common.
5-Pin Euro 5-Pin Mini 4-Pin Euro
2 4
1 3
5
N
< T18U Current Sourcing (PNP) .
= 3
% MI19 NORMAL Resolution Mi20 T18UE Emitter
=
1 . Key Key
_< 3 12-30V de
w _
2 4
= ‘u>'_|’ 1 Load
s 2
& ©
& + 1 = Brown
; 2 = White
—< T18U Current Sourcing (PNP) 1= Brown 12-30V dc 3-8l
HIGH Resolution 2 = White _ ~ e
a2 3= Blue 4 = Black
= 3 4 = Black
o +
= 2 1 12-30V de tNot Used
(=] -
—< -+
>
o
<C
3)) .
Q . -
o 4-Pin Euro 4-Pin Euro
_< 1 2
e 3
g, 4
Ea
< w
Ex
[TT}
z
J
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Special Hookups

* Itis recommended that the shield wire be connected
to either earth ground or DC common.

Mi21 M18T with Analog Output

Key
! +
3 +12:30V de
2:(/% 0-10V de
4 1 = Brown
{ Load | 2 = White
1 3 =Blue
S0 ofumte 4 = Black
5 = Gray
Shield* —

1 +
3 I 12-30V dc
2
L
4 —
Load 2 |
5 (
)
shield (QD cordset)

NOTE: It is recommended that the shield wire (QD cordsets
only) be connected to earth ground or dc common.
Shielded cordsets are recommended for all models.

Mi22 R-GAGE™

Key
1 =Brown
2 = White
3 =Blue
4 = Black
5 = Gray*
* Not used

5-Pin Euro

5-Pin Euro

Key

Mi24

._:’_ ' i, ;
_f_“

E=ims

Pormac Sspply ¥+
Porust” Sauply ¥

Sy

1 = White
2 =Brown
3 =Green
4 = Yellow
5= Gray
6 = Pink
7 = Blue
8 =Red

Ricaivr

P Sy e

Pt Sy V.

e | 0

Emiter

Bower Saoply W

Pewrn® S oply V-

Sy

1 = White
2 = Brown
3 =Green
4 = Yellow
5= Gray
6 = Pink
7 = Blue
8 =Red

8-Pin Euro

8-Pin Euro

oO~N - N
~

2
1
7
6

S w
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Measurement and Inspection Hookups

High-Resolution MINI-ARRAY Discrete (NPN) and

MI25 Analog (0-10V) MAHCVN-1

] [ [ [l [ [re] [z
| —
E( % \% X TX
3
HEMEEREIE e Role
+ % ; g E § 10-30V dc. 10-30V dc
GATE ALIGN
16-30V dc EMITTER and SIGNAL
1 Amax RECEIVER CABLES

2

oUteuTH: DISCRETE
Loa Load
OUTPUTH#
()A—ZO mA <>4_20 ma  OUTPUTH2 (ALARM)
ANALOG ANALOG
@ OUTPUTH# OUTPUT#2

+30V de +16-30V +16-30V +30V dc max

High-Resolution MINI-ARRAY Discrete (PNP) and

Analog (0-10V) MAHCVP-1

POWER
A E f
2 —_
< Vo x &
E
HIMERERE I rs g
P 21 121 12| 13] |1 10-30Vde 1030V de
el fal 1ol fal [= GATE ALIGN
1630V de EMITTER and DISCRETE SIGNAL
1Amax RECEIVER CABLES ~ OUTPUT#!
420mA 420mA DISCRETE
ANALOG ANALOG OUTPUT#2 (ALARM)

OUTPUT #1 OUTPUT #2

+16 - 30V dc

High-Resolution MINI-ARRAY Discrete (NPN) and

Mi26 Analog (4-20 mA) MAHCIN-1

(] o [l E [4] [ [l 2]
H g Vo x =®
z 2 rs 2]
HEMEBREEE o+
H ! 2l 2] 12) |3 z 10-30vde  10-30V dc
@l fmi 1al 1o GATE ALIGN
16-30V de EMITTER and SIGNAL

3

1 Amax RECEIVER CABLES
DISCRETE DISCRETE
Loa Load
OUTPUT#
()4-2:1 mA C)A-zo ma  OUTPUTH2 (ALARN)
ANALOG ANALOG
OUTPUT# oUTPUT#2 @

+30V de +16:30V +16:30V +30V dc max

High-Resolution MINI-ARRAY Discrete (PNP) and

Analog (4-20 mA) MAHCIP-1

A f T
g —
H 2 v Vo x X
S
SIHINEIE" c roil
HEEIREIREIRE 1030Vde 1030V do
ol 2l 1ol fal 1= GATE ALIGN
16-30V de EMITTER and DISCRETE SIGNAL
1Amax RECEIVER CABLES ~ OUTPUT#
4-20mA 4-20mA DISCRETE
@ ANALOG ANALOG OUTPUT#2 (ALARM)
OUTPUT #1 OUTPUT #2

+16-30V dc

MINI-ARRAY Discrete Sinking

Mi27 (1-NPN) MAC-1

fm
&
=
= =
wl x| |2
e L EREIRER RN
— 3 = o«
30 1030 Max = =] =] =] |= 1.2 A Max
" . )
150 mA Gate EMITTER and
Max. RECEIVER CABLES

ALARM

\
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MINI-ARRAY Discrete Sinking

Mi28 (2-NPN) MACN-1

t
< Power
[14] [12] 8]
m
&
E
=
gl 1zl (2] [«] |B
- -+ HIERERERE V- Vs
30V 10-30vde Com out1 |Z[ 2] [S] |2 |= 16-30V de
150 mA Gate ] SUIJV A EMITTER and 1.2 A Max.
Max. 50 m RECEIVER CABLES
ALARM Ma

MINI-ARRAY Discrete Sourcing
(2-PNP) MACP-1

Vs
it
< Power
[14] [12] 8]
=
=
2| =
SEERE E]
R SHEIRERERE Vv
30V 10-3ovde Com 3ov =] =] [S] 2] |= 16-30V de
150 mA Gate 150 mA EMITTER and 1.2 A Max.
Max. Max. RECEIVER CABLES
ALARM out




Measurement and Inspection Hookups

MINI-ARRAY Discrete Sinking (1-NPN) and Analog

MINI-ARRAY with DeviceNet"
Mi29 (0-10V) MACV-1 MI30 Sinking (NPN) MACNXDN-1

H [7][e] (14] [15] [ps] [o4] [p3] [z
NC NC
‘é’%’ /< ‘; / ‘é’ Power
w
m ofn I E
ERFRERERE CRERTRE
FRERERERE FRENERERE
Com om F YA al lal gl lal 1= xl 12 13 &l &
'+ A
10-30V de w H EMITTER and DEVICENET
Gate £ = E V- Ve 1162-3%/&0 RECEIVERCABLES 1°3°Vd° CONNECTIONS
30V 0-10v 1oy | =] [= 16-30V dc ’ ou uT1 SIGNAL ALARM
150 mA 10 mA 10 mA EMITTER and 1.2 A Max.

Max. Vout2 Max.1 RECEIVER CABLES

<%
()

MINI-ARRAY Discrete Sinking (1-NPN) and Analog MINI-ARRAY with DeviceNet™
(4-20 mA) MACI-1 Sourcing (PNP) MACPXDN-1
S 7] I (i) 72 23] () (52 2 e
% /< ‘L / Power NC Ne
[] [z] 111
ERPRERERE CRERERE
eom 1])30v; m!m v+ V. % 3 E a = § 3 ld I3
.“a“’c § § % V- s 1152-:?"1/3;;(.0 ngg%s%mjs 1°3°Vd° cgﬁxgﬁg};s

3V 420mA 420 mA 16-30V dc PNPOUTPUT1 oo, ALARM

3
150 mA lout2 lout1 EMITTER and 1.2 A Max.
Max. RECEIVER CABLES
ALARM
V

MI31 MINI-ARRAY Discrete Sinking
(16-NPN) MAC16N-1

Key

X}
ARlbEn

BROWN
=—]
s{= H-=1

NG NC NG NG
3 [ s T | Output1=Pin 16
R - Emé | Output2=Pin 17
I 16 Solid-state Ouputs | RECEIVER CABLES OUtpUt 3=Pin 18

: (5] rousn 2] | Output 4 = Pin 19
150 mA Max each |

o Output 5 = Pin 20
Output 6 = Pin 21

MINI-ARRAY Discrete Sourcing Output 7 = Pin 22
(16-PNP) MAC16P-1 Output 8 = Pin 23
Output 9 = Pin 24

SWY¥OVIa S3AYNO
IY AYVSSO19 T G YEIONVWHO:IHEHT sMON! ]

© Output 10 = Pin 25

4 Power Output 11 = Pin 26

m I|II iT Output 12 = Pin 27

NG NC NG NC F1 OUtpUt 13=Pin 28

3l D v Output 14 = Pin 29

il 2 2 AMar. Output 15 = Pin 30

' 16 sold-state Ouputs Vo ECEIER CABLES OUtpUt 16 =Pin 15
i I

150 mA Max each |

Sd3y
TYNOILYNY3LN

(

More information online at bannerengineering.comp_ 539
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-Www.stevenengineering.com




PresencePlus® Vision Hookups

VSo1 Pro NPN Outputs with NPN Inputs’
Key
_-\Z ® @ - _-j1 +
/ 7 7 7 7 7 | ot J Jw-suvun / 7 7 7 7 7|___12 Jm-:iovuc
7 N
| |___ \ 101 1 =Brown | N \ o1
IS \ 10z 2 = Blue I ey 3 1102
| )" Tt \ 103 3 =Green L)1 | 3 1103
L \ 14 g = FY{echj o - . 104
13 = Yellow 13
e )———] Toad | 1105 e )——] Load | > 1105
w ] 6 = Yellow w
e )——{ Load ] 1106 7 = Yellow** e )—— Load | 1106
e T — Strobe OUT =Te OW** . vy E— Strobe OUT
e 8 = Yellow N
L)oo Remate TEACH IN 9 = White* L) ,,J_c Remote TEACH IN
—-)5l oJ_c Trigger IN 10 = Wh|te* L am)d o o Trigger IN
__)15 OJ_C Product 11 = White* | )15 OJ_C E:loduclm
Change IN . ange
|16 oJ_o Pr::::l 12 = White* | )16 OJ_G Er?du{:‘%m
4 Select 3 IN - HyR elec
|17 OJ_C Product 13= Whlte* | )17 OJ_C Product
J °° Select 2 IN 14 = White 0 Select 2 IN
__\18 o o Product _ - 18 5 o Product
) Select 1IN 15 = Green ) °° Select 11N
P
=)0 o Soest o 16 = Green ) o Sect b
520 Chassis 17 = Green __)20— Chassis
s Ground Ground
18 = Green
T Inputs can be either NPN or PNP. 19 i Green T Inputs can be either NPN or PNP.
* Can be independently configured as an output or input. 20 = Green * Can be independently configured as an output or input.
** Not used ** Not used

@
3 VS03 P4 NPN Outputs with NPN Inputs® VS04 P4 PNP Outputs with NPN Inputs?
=
& ‘
= Key
_.< __)11 _ _ | 12 _ ,
w i J 10-30V de 1 = Yellow / 2777 /11 J 1030V dc
= |_—-, + 2= Gray |_—-) C -
w * *
== ) Tod —¢ 101 3 = Orange )y Tl —# 1101
o> . = Pj .
E © —-b /o2 g _ E:glék* __’ 1102
o __’ 103 6 = Red"* | o b 103
< ) Toai ] voa 7 = White* o)t [Toal o w4
» 1 8 = Light Blue* L
o 2 Remote g 2
Q % —-)3 OJ_O_ TEACH IN 9= purp|e ) OJ_O— TRS\"C'}:E.N
3
§%’ == J_°° Changa IN 10 = Green = J_°° Changa IN
a __)4 o 0| Trigger IN 11 = Blue __)4 oo | Trigger IN
) RS-232 12 = Brown 1 y
— e i Shield = Bare e farni
- ), -
E =) © Receive Metal =/ Egciisvze
. 10 ¥
5 ) RS-232 - Bround
9 | ) Shield gl:::::is 12-Pin QD |- Shield gtr‘::rsl:is
@
< T Inputs can be either NPN or PNP. T Inputs can be either NPN or PNP.
* Can be independently configured as an output or input. * Can be independently configured as an output or input.
—
2
EQ
S w
Z
w
=
=

\
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EZ-LIGHT™ Hookups

K50 and K80 Current Sinking (NPN)

INO1

Hookup for Solid Job Light

3
|_4
2

1 . Key
3 12:300 do
s
L—
2 Indicator Enable —
0V de
K50 and K80 Current Sourcing (PNP) 1 =Brown
Hookup for Solid Job Light 2 = White
3 =Blue
1 + 4 = Black
/ 12-30V de

PVD with Switch

* See configuration information

/ 1 12-;DV de

|_ '
2

in data sheet for job light
enable input requirements.
T For specialized applications
requiring custom
configuration options. See
2 Job Light
Enable Input* - Banner representative for
Datacomt more information.

PVD with Switch-Selectable Output
Current Sourcing (PNP)

AR
I

1 + in data sheet for job light

12-30V de enable input requirements.

* For specialized applications
requiring custom
configuration options. See
data sheet and contact your
Banner representative for

2 Job Light
Enable Input*

-Selectable Output
Current Sinking (NPN)

data sheet and contact your

* See configuration information

Key
1 =Brown
2 = White
3 =Blue
4 = Black
5 = Gray

Indicator Enable — 5 Datacom'  More information.
+10-30V dc
4-Pin Euro 5-Pin Euro

INO3 PVA Current Sinking (NPN)
| Key

1
.
3 12-30V de

A

* See data sheet
for Programming
information or
job light enable
requirements.

4
2 Job Light
Enable*

PVA Current Sourcing (PNP)
1

/

]

+

3 12-30V dc

* See data sheet
for Programming
information or

job light enable
requirements.

Job Light
Enable*

1 =Brown
2 = White
3 =Blue

4 = Black

IN04 PVA Emitter

1
p———

3 12-30V de

2 Job Light

Enable*

* See data sheet for Programming information or
job light enable requirements.

Key
1 =Brown
2 = White
3 =Blue
4 = Black®
TNot Used

4-Pin Euro

4-Pin Euro

Sd3y
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EZ-LIGHT Hookups

INO5 VTB Current Sinking (NPN) IN0G VTB Current Sourcing (PNP)
1-Color for Solid Job Light 1-Color for Solid Job Light
Key 1 Key
1 +
3 12-30V de / 3 12-300 de
7 = -
12 JobLight 2 Job Light
Enable Input: OV dc Enable Input: +10-30V dc
VTB Current Sinking (NPN) 1=Brown VTB Current Sourcing (PNP) 1= Brown
1-Color for Flashing Job Light 2 = White 1-Color for Flashing Job Light 2 = White
3 = Blue 3 =Blue
3 4 = Black 3 . 4 = Black
1 12-30V dc / 1 12-:1[)V de
70— LT
12 JobLight 2 Job Light
Enable Input: 0V dc Enable Input: +10-30V dc
4-Pin Euro 4-Pin Euro
INO7 VTB Current Sinking (NPN) IN0S EZ-LIGHT General-Purpose
2-Color Job Light AC Input
1 . Key Key
3 12-30V de
/ z
L
::. Green Job LightEnable - ) 2 Vac
Red Job Light Enable - N 4
DVdc 1 = Brown . = 1 =Brown
VTB Current Sourcing (PNP) 2 = White @ =) 2 = White
2-Color Job Light 3 = Blue @ bom)-2 3 = Yellow
1 ' 4 = Black s 4 = Black
/ 3 12-30V de 5= Gray ) N.C. 5=Blue
|— !
2 Green Job Light Enable -
5 +10-30V dc
Red Job Light Enable -
+10-30V dc
5-Pin Euro QD 5-Pin Micro
1 2 3 4
3 2
4 5 1 5
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EZ-LIGHT™ Hookups

* LED Function is for 3-color, multi-function models. See data sheets for 4- and 5-color LED function information.
General-purpose models do not have flash function.

More information online at bannerengineering.comy

IN09 Sensor Emulator Sinking (NPN) Input IN10 Sensor Emulator Sourcing (PNP) Input
Key Key
= - -
s 1 = Brown 2 1 = Brown
£ 2 = White o™ £ 2 = White!
© 3 =Blue @ © 3 =Blue
4 = Black 4 = Black
= not used
TNot Used TNot Used
4-Pin Euro 4-Pin Euro
IN11 EZ-LIGHT Indicators-General-Purpose and Multi-Function
. . Light/ PNP NPN
Muit-Function|  General Flash Hookup Hookup Function* Wiring Diagram
. . Q w0+ | = | Redsieady | EZ-LIGHT PNP Hookup
Indicator 3_ -
Color
1 + 3 - 4 10-30V dc*
. % m m Red flashes ® =+
© ="
o o (e 2o o * |2 o= | Yellow steady . e
P ’ .| s EZ-LIGHT NPN Hookup
. ;2 z ;:2:'— Yellow flashes indicator L1 +
color 10-30V de*
. Ea— -
b
° ¢ L i —— % |mmtr—— o= | Green steady @ | 2~
4 _—
":\\,h 4 + 4 _ ‘
. - 9 x:r Green flashes
+K50L and K80L voltage 18-30V dc
Wiring key: 1 = Brown; 2 = White;
— 1 + 3 = Red, Green, - A=
R 98 E E . 3=Blue; 4 =Black
flash cycle
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EZ-LIGHT™ Hookups

Color1 fmm)-4 -
Color2 |emm

Color3 |=mm

Color 4 -) 5 o/

T Hookup is for 4 segment models. Depending on the
number of segments, Pins 5, 2 and 1 may not be used.

[\ EZ-LIGHT K80L Segmented Sinking (NPN) Input!

Key

1 =Brown
2 = White
3 =Blue
4 = Black
5 = Gray

'K EZ-LIGHT K80L Segmented Sourcing (PNP) Inputf

Color1 |mm)-4 +
Color2 |=mm

Color3 |—mm

Color 4 -) 3 o/

T Hookup is for 4 segment models. Depending on the

number of segments, Pins 5, 2 and 1 may not be used.

Key

1 =Brown
2 = White
3 =Blue
4 = Black
5 = Gray

5-Pin Euro

5-Pin Euro

.-4 -

Alarm  |-mm

@ fm) o

IN14 EZ-LIGHT Audible Sinking (NPN) Input

Key

1 =Brown
2 = White
3 =Blue
4 = Black
5 = Gray

. )4 +
® |- 1
Alarm  |-mm

@ fm)-t—0"¢

Key

1 =Brown
2 = White
3 =Blue
4 = Black
5 = Gray

5-Pin Euro

5-Pin Euro

Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-8370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com
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2-wire sensor

A sensor designed to wire in series with its load, exactly
like a limit switch. A 2-wire sensor remains powered when
the load is “off” by a residual “leakage current” that flows
through the load.

2.4 GHz

One of the ISM bands in the radio spectrum that is
recognized worldwide. Experiences more path loss than
900 MHz band.

902-928 MHz Band
One of the ISM bands in the radio spectrum recognized
in North America, Australia, and Israel; characterized by
lower throughput but better range and wall penetration.

A

A/D converter
(Analog to Digital Converter) An electronic device that
converts data from analog form to digital, or binary code
for a computer.

AC

(Alternating Current) A sinusoidal current rated at a
given frequency.

Acceleration
The rate of change of velocity, with respect to time.
Accuracy (1)
1. The degree to which a measured value is similar to
an actual value.
2. The extent to which vision sensors can correctly
measure and obtain a true value of a feature.
Accuracy (2)
The difference between indicated value and actual value,
at room temperature. In most cases, the accuracy of a
measurement and inspection sensor is comprised of two
main sources of error: the resolution and the linearity.
Acquisition
The manner in which outside information is brought into an
analysis system; an image acquisition generally involves
A/D conversion.
Adjustable-field mode
Adjustable-field sensors use two receivers and a
comparator circuit to cancel sensing response
whenever the intensity of the reflected light reaching
the long-range receiver exceeds the intensity of the
reflected light reaching the close-range receiver. As a
result, any object lying beyond the sensor’s “cutoff point”
can be reliably ignored.

Alignment
Positioning of a sensor so that the maximum amount of
the emitted energy reaches the receiver sensing element.
AM
Abbreviation for Amplitude Modulation. Type of
modulations in which the data signal is “attached” to a
carrier wave by varying the amplitude of the carrier wave.
Ampere
(Amp) A unit of measurement of electric current.
Amplifier
A device that accepts a small signal and outputs a larger
signal generally matching the characteristics of the input
signal. Amplifiers are available to boost electrical and
optical signals.
Analog
Pertaining to a class of devices or circuits in which the
output varies as a continuous function of the input.
Analog output
A sensor output that varies over a range of voltage (or
current) and is proportional to some sensing parameter (as
opposed to a digital output).
Analysis tools
Tool set included in vision software which uses information
analyzed by the Vision Tools to create distance, size and
count measurements and result tolerances for the vision
tools.

AND logic
A logic function in which all of two or more defined input
conditions must exist simultaneously before a load is
energized (A and B and C = output).

Angle of acceptance
The included angle of the area of sensor response.

Angle of incidence
The angle at which light strikes a surface.

Angle of view
1) The angle formed between two lines drawn from the
most widely separated points in the object plane to the
center of the lens.
2) The angle between the axis of observation and
perpendicular to the specimen surface.

Antenna
An electronic component used to transmit and receive
radio waves, in a narrow frequency range.

Anti-glare
A lens attachment consisting of a pair of polarizing filters
oriented so that planes of polarization are at 90 degrees
to one another.

Aperture
1. The size of a lens opening.
2. A mechanical part attached to a lens used to restrict

the size of a lens opening.

Architecture
Overall design or structure of a system or network,
including all hardware and software.

Area light
An area light provides even illumination in a
concentrated area.

ASCII
Acronym of American Standard Code for Information
Interchange. Pronounced askee. An 8 bit coded
character set used to represent alphanumeric,
punctuation marks and certain special control
characters.

ASIC
Acronym for Application Specific Integrated Circuit.
A chip designed for a specific application rather than
a general-purpose chip such as a microprocessor.
Aspect Ratio
The width to height of an object. The ratio states the
relationship of one side to the other. A computer monitor
is 4:3, meaning 4 units wide by 3 units high.
Asynchronous
Describes serial communication that does not use
a receive and transmit synchronizing clock signal to
transmit data.

Attenuation
Lessening or loss of signal intensity during transmission.

B

Background

The parts of a scene in and around the Feature of
Interest (FOI) that are not “of interest” to the software.

Background suppression
A photoelectric proximity sensing mode with response
that is similar to a diffuse sensor, but with a defined
range limit. Two background suppression modes are
fixed-field and adjustable-field.

Backlight
Lighting option that provides even, low-intensity light.
Itis placed behind the target and aimed directly back
towards the camera. The resulting silhouette can be
inspected for proper size and shape.

Backlighting
A condition where the light reaching the image sensor
is not reflecting from the surface of the object, but is
provided behind the objects or area of interest.

Band
A section of the RF spectrum.

More information online at bannerengineering.cfin
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Bandwidth
Width of radio frequency band. For analog signals, this
is measured in Hertz. With digital signals, bandwidth
describes the amount of data that can be transferred
through a signal connection in a given time, measured
in bits or bytes per second.

Bar code
A coding system designed to be read and decoded by
optical scanners. One dimensional or linear bar codes
are made up of black bars and white spaces,
representing a string of numbers or letters. Two-
dimensional bar codes are read on two axes and typically
contain more data in a smaller space.

Baud Rate
Data rate in bits per second.

Beam angle
The cone of sonic energy emitted by an ultrasonic
sensor that diverges with distance.

Beam pattern
A two-dimensional graph of a sensor’s response. Beam
patterns are helpful in predicting the performance of
the sensor.

Bend radius
The radius below which an optical fiber should not be
bent. Usually bend radius is a function of tensile strength.

Bifurcated fiber

A fiber optic assembly that is branched to combine
emitted light with received light in the same assembly.
BiModal output
An exclusive Banner output circuit design that offers
either sinking (NPN) or sourcing (PNP) output, depending
upon the polarity with which the two DC supply leads are
connected.
Binding
Locking a Node to a specific Gateway by teaching the
Node the Gateway’s unique serial number. After a Node
is bound, the Node only accepts data from the Gateway
to which it is bound.
Bipolar output
The dual output configuration of a DC sensing device,
where one output switch is a sinking device (NPN) and
the other output switch is a sourcing device (PNP). The
solid-state equivalent of a DPST relay (for most loads).
Blind spot
The area close to a sensor lens, where light energy is
returned to the emitter rather than the receiver,
rendering the sensor effectively blind. This effect is most
pronounced with some retroreflective sensors.
BLOB
A connected region in an image in which all pixels have
the same gray-level value.
Bright-field
Lighting of objects or surfaces at an angle close to
perpendicular so that the light is reflected back into the
optics directly.
Broadband
A high-speed data transmission rate, where two or more
signals may share the cable.
Burn-through
Describes the ability of high-powered modulated opposed
mode sensors to “see” through paper, thin cardboard,
opaque plastics, and materials of similar optical density.
Bus
A common pathway or circuit between multiple devices.
One of the primary network configurations or topologies.
Bus Network
A network architecture in which multiple devices are
connected by a shared communication line.

C

C-mount

Threaded lens mount developed from 16 mm movie work;
used extensively for closed-circuit television.
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Cable assembly

An optical fiber cable that has connectors installed on
one or both ends.

Carrier Wave
A high-frequency waveform that can be modulated in
amplitude, phase or frequency to carry a signal from a
transmitter to a radio receiver.
CCD
Abbreviation for Charge Coupled Device. An analog
device that captures light for conversion to electricity.
Character
A single letter, digit or punctuation mark requiring one
byte storage.
Channel
A path for communications. A range of radio frequencies
used by a transceiver during communication.
Circuit
1. An electronic path between two or more components
capable of providing a number of channels.

2. Interconnection of conductors to carry an electrical
current.

Cladding
The material surrounding the core of an optical fiber.
The cladding has a lower refractive index (faster speed)
to keep the light in the core.

Clean air
An operating environment in which no dirt build-up
occurs on lenses or reflectors.

CMOS

Acronym for Complementary Metal Oxide
Semiconductor. A CMOS-based chip that records the
intensities of light as variable charges similar to a
CCD chip.

CNC
Abbreviation for Complementary Normally Closed
Coating

A protective layer applied over the fiber cladding to
protect it from the environment.

Collimated source
A light source that emits light in parallel beams.
Collimation
The process by which a lens converts a divergent beam
into a parallel beam of light.
Color marks
Also known as registration marks or index marks, color
marks are used extensively in packaging applications
for registering the cutoff of wrapping or bagging
materials so that product names and other information
always appear in the same location.

Color sensitivity

The change in output when the color of a target changes.

Communication tool
A tool included in vision software which exports
inspection results to an external device.
Complementary Normally Closed
(CNC) An auxiliary (non-safety) output that is always in
an opposite state to its associated normally open safety
output, even in the event of a single failure.
Complementary output
The dual output configuration of a sensing device, where
one output is normally open and the other is normally
closed.
Contact
One of the current-carrying parts of a relay, switch, or
connector that open and close to complete associated
electrical circuits.
Contact configuration
Refers to the construction of a relay or a switch, in many
configurations, for example, SPDT (Form C), with one
normally open, one normally closed, and one common
between the two.
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Contamination

Dirt, dust, smoke, or fog in the sensing path; plus dirt,
dust, fog, oil, grease, or soot build-up on the face of a
sensor can all contribute to attenuation of the light energy
available for sensing.

Continuous trigger

Functionality that allows a sensor to take pictures
continuously without being triggered by an external device.
Contrast
The ratio of the amount of light falling on the receiver in
the “light” condition as compared to the “dark” condition.
Optimizing contrast in any sensing situation will increase
the reliability of the sensing system.
Control relay
Type of relay used to perform logic functions in a
machine control circuit.
Convergent mode
A special variation of diffuse mode photoelectric proximity
sensing which uses additional optics to create a small,
intense, and well-defined image at a fixed distance from
the front surface of the sensor lens.
Core
The central region of an optical fiber through which
light is transmitted. It has a higher refractive index
(slower speed) than the surrounding cladding.

Corner-cube prisms

A prism having three mutually perpendicular surfaces

and a hypotenuse face. Used in retroreflectors.
Coupler

A device that combines two or more fiber optic signals into

one, or divides one fiber optic signal into two or more.
Coupling

1. Transfer of energy from one circuit to another.

2. Transfer of light energy using a fiber optic cable.

This term does not imply that a coupler is used.

Critical angle

The maximum angle from the central axis of a fiber optic

cable at which light can be confined within the core.
Crosstalk

Optical crosstalk occurs when a photoelectric receiver
responds to light from an adjacent emitter.

Current
The flow of electrons through a circuit. Measured in
“amperes.”

Current sinking output
The output of a DC device that switches ground (DC
common) to a load. The load is connected between the
output of the device and the positive side of the power
supply. The switching components is usually an open
collector NPN transistor, with its emitter tied to the
negative side of the supply voltage.

Current sourcing output
The output of a DC device that switches positive DC to
aload. The load is connected between the output of the
device and the ground (DC common) side of the power
supply. The switching component is usually an open
collector PNP transistor, with its emitter tied to the
positive side of the supply voltage.

Cutoff distance
See cutoff point.

Cutoff point
Definable point at which the a sensor will actuate or will
cease to operate. All objects beyond the cutoff point are
ignored by the sensor. Cutoff point can be influenced
by the range of the sensor and by its other physical
specifications.

Cyclic Reporting
The Gateway polls the Node at user-defined intervals.

More information online at bannerengineering.csin

Dark condition
One of two sensing conditions in a sensing application
which is characterized by a lower level of received
sensing energy, or in some case, No energy.
See also Light Condition.
Dark operate
(D/O) The initiation of a photoelectric sensor’s output
(or of timing logic) when the receiver goes sufficiently
dark. See also light operate.
Dark-field
Lighting of object or surfaces at very shallow or low
angles so that the light does not enter the optics directly.
DC (Direct Current)
A current that flows only in one direction through a circuit.
Deadband
The region where the sensor cannot make measurements.
Demod (Demodulation) Falling
A discrete input point must detect a specific number
of inputs low before the input in considered to have
changed state.
Demod (Demodulation) Rising
A discrete input point must detect a specific number of
inputs high before the input in considered to have
changed state.
Depth-of-field (1)
The range of distance within which a sensor has a
response. Used to define the response pattern of
proximity-mode sensors, especially ultrasonic and
photoelectric convergent, fixed-field and adjustable-field
Sensors.
Depth-of-field (2)
The in-focus range of an imaging system. Measured
from the distance behind an object to the distance in front
of the object with all objects appearing in focus.
Depth-of-focus
The range of lens to image plane distance having the
image formed by the lens appearing in focus.
Device Address
Unique identifier for each wireless device on a network.
DeviceNet
The bus-type wiring scheme, specifically for automation
sensors, that allows sensors and controllers to exchange
data over a single cable.
Diffraction
The bending of light rays as they pass around corners or
through holes smaller than their own wavelengths.
Diffuse light
Soft lighting that is scattered from a variety of angles
in order to eliminate shadows and view highly specular
surfaces.
Diffuse mode
A photoelectric proximity sensing mode in which light from
the emitter strikes a surface of an object at some arbitrary
angle and is diffused from the surface at all angles.
Diffuse Source
A light source that illuminates a target from many
directions, eliminating shadows or glare.
Digital output
A sensor that exists in only one of two states: “on” or
“off.” The outputs of most sensors and sensing systems
is digital.
Digitization
Sampling and conversion of image or signal into a digital
code by scanning or using an analog to digital converter.
DIN standard
(Deutsches Institut fur Normung) A collection of German
industry standards.
Diode
A two-layer semiconductor that allows current to flow in
only one direction.



Dispersion
The spreading or broadening of light rays as they travel
through a fiber optic strand. The fiber property that
causes this effect is also called dispersion.

Distortion
An undesired change in the shape of an image or
waveform from the original object or signal.

Divergent mode
A variation of the diffuse photoelectric sensing mode in
which the emitted beam and the receiver’s field of view
are both very wide.

DPDT

(Double-Pole Double-Throw) A relay with two sets of
single-pole double-throw (Form C) contacts that are
operated simultaneously by a single action.

DPST

(Double-Pole Single-Throw) A switch configuration
that has four terminals. One pair is used to connect or
disconnect to the other pair.

Driver
A type of software that enables communication between a
computer and a peripheral device. Also known as device
driver.

Dropping resistor
A precision resistor used to convert a 4 to 20 mA signal
to a voltage signal.

DSSS

Abbreviation for Direct Sequence Spread Spectrum. A
method for generating spread spectrum transmissions
where the transmitted signal is sent at a much higher
frequency than the original signal, spreading the energy
over a much wider band. The receiver is able to de-spread
the transmission and filter the original message. DSSS is
useful for sending large amounts of data in low to

medium interference environments.

E

Edge
A change in pixel values exceeding some threshold
between two adjacent regions of relatively uniform
values. Edges correspond to changes in brightness
corresponding to a discontinuity in surface orientation,
reflectance, or illumination.

Effective beam
The “working” part of a photoelectric beam. Not to be
confused with the actual radiation pattern of the emitter,
or with the field of view of the receiver.

Electromechanical

Any device using electrical energy to produce
mechanical movements.
Electromechanical relay
Conventional switching relays consisting of “hard”
contacts (metal-to-metal), switched to opened or closed
position by applying voltage to an electromagnetic coil.
EMI

Abbreviation for electromagnetic interference. Electrical
“noise” which may interfere with proper operation of
sensors, programmable logic controllers, counters, data
recorders, and other sensitive electronic equipment.
Emissivity
A measurement of the thermal signature and
characteristics of different materials and surfaces.
Emitter
1. The sensor containing the source of sensing energy in
opposed-mode sensing.
2. The emitting device within any sensor (e.g. LED, laser
diode, ultrasonic transducer, etc.).
Ethernet
Access method for computer network (Local Area
Networks) communications, defined by the IEEE as the
802.3 standard.

Excess gain
The measurement of the amount of light falling on the
receiver of a sensing system over and above the minimum
amount of light required to just operate the sensor’s
amplifier.

Extension tube
Spacers between the lens and the camera that allow the
lens to focus at closer working distances.

F

Fistop
The ratio of the focal length of a system to the diameter
of the entrance pupil.

False triggering
Refers to a change in a sensor’s output, when there
should be no change.

Fast response
Any response time that is faster than 1 millisecond.

Feature
Used in vision applications to describe any characteristic
descriptive of an image or a region in an image.

Ferrule
A ceramic, plastic or stainless steel part of a fiber optic
termination that holds the end of the fiber and aligns it to
the sensor for fiber mounting.

FHSS
Abbreviation for Frequency Hopping Spread Spectrum.
A method for generating spread spectrum transmissions
where the signal is switched between different frequency
channels in a pseudorandom sequence known by both
the transmitter and the receiver pair. FHSS is useful
for sending small, redundant packets of data in a high
interference environment.

Fiber
A thin filament of glass or plastic consisting of a core
(inner region) and a cladding (outer region) and a
protective coating.

Fiber optics
Transparent fibers of glass or plastic used for conducting
and guiding light energy. Used in photoelectrics as “light
pipes” to conduct sensing light into and out of a sensing
area.

Field of view (1)
The area of response of an optical sensor.

Field of view (2)
The area of object space imaged at the focal plane of
a camera.

Filters
A device placed over a light source or a sensor to select
or reject specific frequencies of light.

Fixed-field mode
Fixed-field sensors use two receivers and a comparator
circuit to cancel sensing response whenever the intensity
of the reflected light reaching the long-range receiver
exceeds the intensity of the reflected light reaching the
close-range receiver.

FlexPower™
The ability of a device to take multiple types of power
including battery, line, or solar.

Flutter
Bouncing or vibrating movement of a sensing target.

FM
Abbreviation for Frequency modulation. A type of
modulation in which the data signal is “attached” to the
carrier wave by varying the frequency of the carrier wave.

Focal length
The distance from a lens’ principal point to the
corresponding focal point. Also referred to as the
equivalent focal length and the effective focal length.

More information online at bannerengineering.cfin
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Focal point
The point at which the lens focuses the image.
The imager is located at the focal point.

FOI
Abbreviation for Feature of Interest. The crucial visual
information within the imaged scene that the customer
is trying to detect for an inspection.

FOV
Abbreviation for Field of View. The area of object space
imaged at the focal plane of a camera.

Frequency
The number of recurrences of a periodic phenomenon in
a unit of time. Electrical frequency is measured in Hertz
(Hz).

Frequency response
The maximum frequencies an analog sensor can track.
All analog sensors have an inherent response time that
limits their ability to measure periodic motions at high
frequencies.

Front lighting
An arrangement in which the object is illuminated and
viewed from the same side.

G

Gain
An increase in signal power, voltage, or current by an
amplifier.

Gain potentiometer

An electronic device used to set the gain or the switching
threshold of a sensor. Also known as a sensitivity
adjustment.

Gate
A combinational logic circuit having one or more input
channels.

Gateway
A wireless network master communication device used
to control and initiate commands to other devices in
the system. Serves as a “portal” from one network to
another and communicates between the wireless
network and the central control process.

Geometry of Propagation

Describes the way a light beam leaves its source,
examples include Collimated, Point Source or Diffuse.

GHz
Gigahertz. 1 GHz=1000 MHz.
Glass fibers

Glass fiber assemblies are constructed of a bundle of
individual glass fibers, contained and protected by a
sheath (typically a flexible armored cable).

Gray scale

Variations of values from white, through shades of gray,
to black in a digitized image with black assigned the
value of zero and white the value of one.

Ground

A conducting path between an electric circuit or
equipment and the earth, or some conducting body
serving in place of the earth.

GUI

Acronym for Graphical User Interface, a graphics-based
interface through which a user may communicate with a
computer.

H

Half Wave

Antenna type whose overall span is one half the length
of the wave that can be transmitted.

Hermetic seal
An air-tight seal.
Hop
1. The act of changing from one frequency to another.
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2. The device to device transmission link, such as from
the Master device to the Slave device.

Housing
Describes several aspects of a sensor: body style,
housing material, and sealing capacity.

Hysteresis
Intentional time lag added to a circuit to prevent false
actuation or intermittent operation (chatter).

Hz
(Hertz) The international unit of frequency, equal to one
cycle per second. Named after the German physicist,
Heinrich Rudolph Hertz.

110
(Input-Output) Provides communication channels to
system and to manufacturing process.
Image
Projection of an object or a scene onto an imager chip.
Image acquisition
The capture and generation of an image of an object or
scene on the imager chip. Involves the use of illumination
optics, filters and the vision sensor.
Image quality
The degree to which an image shows contrast.
Imager chip
The physical device that replaces film in a digital camera
system. Two common types are CCD and CMOS. Also
known as imager or image sensor.
Incident light
The light falling directly on an object.
Index of Refraction
The ratio of the velocity of light in a vacuum to the velocity
of light in a specific material. Using 1.0 as the base
reference, the higher the number, the slower light travels.
Individual fiber
A fiber optic assembly having one control end and one
sensing end. Usually used in pairs in the opposed
sensing mode.
Inductive proximity sensor
Sensors with an oscillator and coil which radiate an
electromagnetic field that induces eddy currents on the
surface of metallic objects approaching the sensor face.
Input
1. The signal (voltage or current) applied to a circuit to
cause the output of that circuit to change state.
2. The terminals, jacks or receptacle provided for
reception of the input signal.
Input voltage
The power source required by an electric or electronic
device (e.g. a self-contained sensor) in order for the
device to operate properly.
Inspection
1. The process of examining a part to match the part to
a known “good” reference.
2. A specific file or program run in the vision software
to look at a specific part. Also known as a recipe.
Intensity
Degree of strength of electricity, light, heat or sound per
unit area or volume.
Intrinsic safety
A design technique applied to electrical equipment, such
as sensors, switches, and wiring for hazardous locations.
The technique involves limiting energy to a level below
that required to ignite a specific hazardous atmosphere.
Intrinsic safety design often eliminates the requirement
for explosion-proof enclosures. (Also see “NAMUR”")
Intrinsic safety barrier
A protective component designed to limit the voltage and
current in an explosive area. The barrier functions outside
of the explosive location to divert abnormal energy to
ground.
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Inverse Square Law
The intensity of radiated energy (such as light energy
emitted from a photoelectric sensor, or sound energy
emitted from an ultrasonic sensor) falls off by an amount
equal to the square of the increase in distance from the
source.

Inverting output
Analog photoelectric sensors provide a variable voltage
or current output signal that is inversely related to and
decreases with the strength of the light signal. Also known
as negative slope.

IP address
(Internet Protocol address) Address of a computer
attached to an IP network (TCP/IP network). Written as
four sets of numbers separated by periods.

IP rating
A rating system established by the IEC standards 144 and
529 which defines the suitability of sensor and sensor
system enclosures for various environments. Similar to
NEMA ratings for enclosures.

ISM Band
Abbreviation for Industrial, Scientific, and Medical band.
Part of the radio spectrum that does not require a license
for use.

Jacket
The outer sheath on a wire or cable which provides
protection from the environment and also additional
insulation.

K
kHz
Abbreviation for kilohertz, 1000 hertz.
L
LAN

(Local Area Network) A computer network dedicated to
sharing data among several single-user computers.

Laser
(Light Amplification by the Stimulated Emission of
Radiation) A device that creates a narrow, intense and
coherent light. Many lasers deliver light in an almost-
perfectly parallel collimated beam that is very pure,
approaching a single wavelength.

Latched
Setting in which an output will stay on until the inspection
result from subsequent inspection changes.

Latency
Maximum acceptable delay between transmission and
reception.

Leading edge
The leading edge of the sensing event is the first
occurrence in a material flow.

Leakage current
An undesirable small value stray current which flows over
or through an insulator.

LED
Abbreviation for Light Emitting Diode. A semiconductor
that emits light when current flows through it.

Lens
The optical component of a sensor that collimates
or focuses light rays onto a receiver optoelement
(photoelectric sensing) or an imager chip (vision sensing).

Light condition
One of two sensing conditions in a sensing application
which is characterized by a higher level of received
sensing energy. This term is generally used in
photoelectric sensing. See Dark Condition.

More information online at bannerengineering.csin

Light operate

(L/O) The program mode for a photoelectric sensor in
which the output energizes (or the timing logic begins)
when the receiver becomes sufficiently light.

Light screen
See Active Opto-electronic Protective Device.
Light source
Any device serving as a source of illumination.
Lighting geometry
The physical relationship between the light source, the
target object and the vision sensor.
Lighting technique
The way a light source is physically positioned relative
to the object it is illuminating.
Line of sight

An unobstructed radio path between a radio’s
transmitter and receiver status.

Line voltage

The normal in-plant power line supply voltage which is
usually 120 or 220/240 or 440V ac.

Linearity
The maximum deviation above or below the ideal output
of the sensor.

Load
A general term for a device (or a circuit) that draws
power when switched by another device or circuit.

Location tools
Tool set included in vision software used to locate the
region of interest regardless of translational or rotational
variations of the inspected part.

Log-log scale
A graph with logarithmic x and y scales. A logarithmic
scale reveals percentage changes. A change from 100
to 200, for example, is presented in the same way as a
change from 1,000 to 2,000.

Logic
Methods used to condition a sensor output signal by

way of timing or counting, or to coordinate control of a
process by comparing multiple sensor outputs.

Logic module

A sensing system accessory that interprets one or more
input signals and modifies and/or combines those input
signals for control of a process.

Low-Angle Light

Low-angle lighting enhances the contrast of surface
features.

Machine vision
Computerized image measurement, analysis, and
interpretation used to improve production processes and
quality.

Master/Slave
Model for communication protocol between devices
or processes, in which one device initiates commands
(master) and other devices respond (slave). The
Gateway is the Master device to the Nodes which are
the Slave devices.

Micron
One micron = 0.000001 meter or 0.001 millimeter.
Microsecond

One millionth of a second. 1 microsecond = 0.000001
second or 0.001 millisecond.

Millisecond

One thousandth of a second. 1 millisecond = 0.001
second or 1000 microseconds.

Milliwatt (mW)
A unit of power equal to one thousandth (10-%) of a watt.
Modbus

An openly-published, communication protocol that is a
means of connecting almost any industrial electronic



device. Runs at layer 7 of the OSI model. Defines
message structure for a client/server environment. Often
used with TCP/IP over Ethernet and runs on RS-232 or
RS-f85]

Modulation
In photoelectrics, modulation of an emitter means to
turn it on and off at a high frequency (typically several
kilohertz). A modulated sensor’s receiver and amplifier
are tuned to the frequency of modulation. Only the
modulated light is amplified, and all other light which
reaches the receiver is ignored.

Multiplexing
A scheme in which an electronic control circuit
interrogates each sensor of an array in sequence. True
photoelectric multiplexing enables each modulated
emitter only during the time that it samples the output of
the associated receiver. In this way, the chance of false
response of any receiver to the wrong light source is
eliminated.

N

NAMUR
Devices and sensors designed for use with certified
switching amplifiers with intrinsically-safe circuits.
NAMUR sensors are most commonly used in explosive
environments.

Nanometer
Unit of length used to specify the wavelength of light
energy. 1 nm =0.000000001 meter.

NC
Abbreviation for Normally Closed.

Negative slope
Analog photoelectric sensors provide a variable voltage
or current output signal that is inversely related to and
decreases with the strength of the light signal. Also
known as inverting output.

NEMA

The National Electrical Manufacturers Association
(NEMA) has established guidelines for specifying the
degree of sealing offered by any particular electrical
enclosure design.

Network ID (NID)
A system-level parameter allowing multiple radio devices
to operate as a complete wireless network. Enables
multiple wireless networks to be co-located within range
of each other.

NO
Abbreviation for Normally Open.

Node

A wireless network slave device used to provide sensing
capability in a remote area or on the factory floor. This
device aggregates and communicates data back to a
gateway device for transmission back to a central control
unit.

Noise

(Electrical) Describes undesirable energy that may cause
false response of sensing system logic or may be falsely
recognized as a received signal by a sensor amplifier.
Includes EMI and RFI.

Non-inverting output
Analog photoelectric sensors provide a variable voltage
or current output signal that is directly related to and
increases with the strength of the light signal. Also
known as positive slope.

Normally Closed
Designation which states that the contacts of a switch or
relay are closed or connected when at rest (i.e. no
energy applied). When activated, the contacts open or
separate. Symbolized by NC.

Normally Open
Designation which states that the contacts of a switch or
relay are normally open or not connected at rest (i.e. no
energy applied). When activated, the contacts close or
become connected. Symbolized by NO.

NPN output
A transistor available as an output switch in DC sensors
and logic modules. Usually configured with its collector
open and its emitter connected to ground (DC common).
In this configuration, a load is connected between the
output (collector) and the positive of the DC supply. This
output configuration is also called a “sinking” output.
Null
Used in analog sensing and control to describe the
minimum voltage (or current) in an analog output range.
Analog sensors have an adjustment for setting the null
value.

o)

OCR

Abbreviation for Optical Character Recognition.
Recognition of each character in a string by a vision
system.

OEM
Abbreviation for Original Equipment Manufacturer.

OFF-delay
Timing logic in which the output energizes immediately
when an input signal is received, and remains energized
as long as the input signal is present.

Ohm
Unit of measurement for resistance and impedance.

Ohm’s law
E=IxR. Current (1) is directly proportional to voltage (E)
and inversely proportional to total resistance (R) of a
circuit.

Omni
Omni-directional antenna. Antenna that radiates power
equally in all directions and is equally receptive to signals
from all directions.

On-axis light
On-axis lighting provides even, diffused illumination for
flat, reflective surfaces.

ON-delay
Timing logic in which timing begins at the leading edge of
an input signal, but the output is energized only after the
preset ON-delay has elapsed.

Opaque
A term used to describe a material that blocks the
passage of light energy.

Operating voltage
Refers to the range of voltage in which the sensor or
device can operate.

Opposed mode
A photoelectric sensing mode in which the emitter and
receiver are positioned opposite each other so that the
light from the emitter shines directly at the receiver. An
object is detected when it breaks the light beam that is
established between the two.

Optical crosstalk
An unwanted situation which occurs when a photoelectric
receiver responds to light from an adjacent emitter.

Oscillate
To swing back and forth between a minimum and
maximum value. One complete oscillation is regarded
as one cycle.

0S| Method
Open Systems Interconnection. A methodology used for
communication and computer network protocol design,
where the functions of the protocol are divided into seven
layers.

Output
1. The section of a sensor or control circuit that energizes

and/or de-energizes the attached load (or input).

2. The useful energy delivered by a circuit or device.

Output delay
The time from when the inspection is triggered until the
sensor output turns on.

More information online at bannerengineering.cfin
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Output duration

The time from when an output turns on until it turns off.
Also known as Pulsed Output.

P

Parallel
Connection of two or more parts of a circuit to the same
pair of terminals, so that current divides between the
parts.

Path Loss
Describes attenuation as a function of wavelength of
the operating frequency and the distance between the
transmitter and receiver.

Peer/Peer
Model for communication protocol in which any device
in the network can send and receive data, and initiate
communication.

Photocell
A resistive photosensitive device in which the resistance
varies in inverse proportion to the amount of incident
light.

Photodiode
A semiconductor diode in which the reverse current
varies with illumination. Characterized by linearity of its
output over several magnitudes of light intensity, very
fast response time, and wide range of color response.

Photoelectric sensor
An electrical device that responds to a change in the
intensity of light falling upon it.

Photosite
The smallest discrete physical unit on an imager chip.
A pixel is a digital representation of a photosite.

Phototransistor
A phototransistor is a photojunction device in which
current flow is directly proportional to the amount of
incident light.

Pixel
Acronym for picture element. The smallest uniton a
display screen.

PLC
Abbreviation for Programmable Logic Controller. A
control device that employs the hardware architecture of
a computer and relay ladder diagram language.

PNP output
A transistor available as an output switch in DC sensors.
Usually configured with its collector open and its emitter
connected to the positive of the sensor supply voltage.
In this configuration, a load is connected between the
output (collector) and ground (DC common). This output
configuration is also called a “sourcing” output.

Point Source
A light source, such as a spot light, that illuminates a
target from one direction.

Point-to-Point
Indicates a direct connection between two devices in a
network.

Polarization
The alignment of the perpendicular electrical and
magnetic fields that make up a light wave.

Polarized light
Light which has all component waves in the same
direction of displacement. Natural light is made up of
waves having a variety of displacements.

Polarizing filter
Afilter that polarizes light passing through it.
Polycarbonate

Thermoplastics characterized by high-impact strength,
light weight, and flexibility. Used as a shatter-resistant
substitute for glass.
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Positive slope

Analog photoelectric sensors provide a variable voltage
or current output signal that is directly related to and
increases with the strength of the light signal. Also
known as non-inverting output.

Potentiometer
A variable resistor, primarily used as a voltage divider.
Potentiometers are used to set sensor sensitivity (as a
threshold adjustment).

Preprocessing
Enhancement, transformation, or filtering of images
before processing.

Programmable /0

A type of input/output that is not factory set and
therefore can have its purpose changed. This I/0 can be
reprogrammed for general output, pass, fail, ready, error
and general input.

Protocol Layering
Division of protocol design into smaller of parts, each of
which accomplish smaller tasks. Layering keeps each
design simple.

Proximity
(Sensing) Direct sensing of an object by its presence in
front of a sensor.

Proxing
In retroreflective sensing, “proxing” is used to describe
undesirable reflection of the sensing beam directly back
from an object that is supposed to break the beam.

Pulsed output

The time from when an output turns on until it turns off.
Also known as Output Duration.

Q

Qb
Abbreviation for quick disconnect. A cable attachment
scheme used on some Banner sensors in which a male
connector in the base of the sensor mates with the
female connector of an industrial-grade cable.

Quater Wave

Antenna type whose overall span is one quarter the
length of the wave that can be transmitted.

R

Radiation pattern
The total area of sensing energy emission.
Radio

1. Transmission or reception of electromagnetic radiation

in the radio frequency band, used to send information

through a medium without the use of wires.

2. Equipment used to transmit and receive radio signals.

Range
The specified maximum operating distance of a sensor
or sensing system.
Ratio
Relation in degree or number between two similar things.
Receiver

1. The transducer element that responds to the sensing
energy.

2. The name for the half of an opposed pair of
photoelectric or ultrasonic sensors that receives the
sensing energy from the emitter.

Reflection
The return of light waves from surfaces on which they
are incident.

Reflectivity

A measure of the efficiency of any material surface as a

reflector of light, as compared to a Kodak white test

card, which is arbitrarily rated at 90% reflectivity.
Refraction

The bending of light rays as they pass through a
transmission medium of one refractive index into a
medium with a different refractive index.
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Region of Interest
The area inside defined boundaries that the user wants
to analyze.

Reject

A mechanism used on a manufacturing line to remove

defective or sample product from the main stream or

conveyor.
Relay

A switching device, operated by variations in the

conditions of one circuit, which serves to make or break

one or more connections in the same or another circuit.
Remote sensor

Remote sensor describes the part of a photoelectric

component system that contains only the optical

elements. The circuitry for system power, amplification,
logic, and output switching are all located at a central
location, typically a control cabinet.

Repeatability

A measure of the repeat accuracy of a sensor and/or

timer and/or control mechanism. Usually expressed as a

distance or time.

Repeater

A communication device that extends the transmission

range of a data signal by amplifying or regenerating the

signal. Used in long-distance transmission.
Resolution (1)

The degree of sharpness of a displayed or printed

character or image. On screen, resolution is expressed

as a matrix of dots.
Resolution (2)

1. The smallest detectable change in position or size of
an object.

2. The closest distance between two objects (points) in
an image identifiable as two separate objects rather
than one object.

Response time

The time required for the output of a sensor or sensing

system to respond to a change of the input signal

(e.g. a sensing event). Also known as response speed.

Retroreflective mode

A retroreflective photoelectric sensor contains both the

emitter and receiver. A light beam is established

between the sensor and a special retroreflective target.

As in opposed sensing, an object is detected when it

interrupts this beam.

Retroreflector

A reflector made out of highly reflective material is used

in retroreflective sensing to return the emitted light

directly back to the sensor.
RF

Radio Frequency. Electromagnetic signals in the

radio band.

RFI
Abbreviation for Radio Frequency Interference.
Interference caused by electromagnetic radiation at
radio frequencies to sensors or other sensitive
electronic circuitry. RFI may generate false signals or
random triggering of equipment or processes.

Ring Light
Arring light provides diffused illumination over a smal
area.

ROI

Abbreviation for Region of Interest. The area inside
defined boundaries that the user wants to analyze.
RS-232
Industrial standard for serial transmission between
computers and peripheral devices.
RSSI

Received Signal Strength Indication. The measurement
of the strength of received signal strength in a wireless
environment. See Site Survey.

More information online at bannerengineering.csin

S

SCADA
Supervisory Control And Data Acquisition. Process
control system that collects data from sensors or
machines in remote areas and sends them to a central
computer for control and management.

Scene
The entire area under inspection by the camera.
See also: Field of View

Self-contained
Describes a sensor that contains the sensing element,
amplifier, power supply, and output switch in a single
package.

Sensing mode
The method or way in which a sensor detects an object.

Sensitivity control
An adjustment made to a sensor’s amplifier that
determines the sensor’s ability to discriminate between
different levels of received sensing energy (e.g. between
two light levels reaching a photoelectric receiver).

Sensor
A device that senses a change in a physical quantity,
such as light intensity, and converts that change into a
useful control signal.

Serial port
A socket that receives a standard connector and
protocol connecting external devices to a computer’s
serial interface.

Series
The connection of components end to end in a circuit,
that provide a single path for the current.

SET
An actuation or adjustment feature of some Banner
sensors, which simplifies the process of setting the
sensor’s operating sensitivity. With a single user input,
the sensor automatically sets the operating sensitivity
below the threshold.

Set point
Condition initiated by the user to control a sensor’s
output(s) during sensing events. This condition may
use one or two parameters (depending on the sensing
technology being used) within which is an acceptable
range for sensing events to occur.

Shape
An object’s physical and optical characteristic, often
refers to its spatial contours.

Sheathing
An outer covering that protects optical fibers. Can be
made of stainless steel flexible conduit, PVC, or some
other type of flexible tubing.

Signal-to-Noise Ratio
The ratio of the maximum value of an output signal to the
standard deviation amplitude of the noise on the signal.

Sinking output
The output of a DC device that switches ground (DC
common) to a load. The load is connected between the
output of the device and the positive side of the power
supply.

Skew angle
An alignment technique used in diffuse, retroreflective,
and convergent-mode photoelectric sensing to increase
the optical contrast ratio.

Slightly dirty
Describes an environment in which there is a slight
build-up of dust, dirt, oil, moisture, etc. on lenses and
reflectors. Lenses are cleaned on a regular basis.

Solenoid
A magnetic switch that closes a circuit, often used as a
relay.

Solid-state
Any element that can control current without moving
parts, heated filaments, or vacuum gaps.



Solid-state switch

A solid-state device where switching is accomplished by
a solid-state element such as a transistor or SCR.

Sourcing output
The output of a DC device that switches positive DC to
aload. The load is connected between the output of the
device and the ground (DC common) side of the power
supply.

SPDT
Abbreviation for Single Pole Double Throw. Refers to a
three terminal switch or a relay (electromechanical or
solid-state) having one normally open (Form A) contact
and one normally closed (Form B) contact that have an
electrically common point (complementary switching).
Also known as Form C.

Specular
Describing a mirror-like finish that returns light energy at
an equal and opposite angle from the angle of incident
light.

Spread Spectrum
A technique in which the transmitter sends (or spreads) a
signal over a wide range of frequencies. The receiver
then concentrates the frequencies to recover the
information.

SPST

Abbreviation for Single Pole Single Throw. Refers to a switch

or a relay contact (electromechanical or solid-state) with a
single contact that is either normally open or
normally closed.
Star Network
A network topology where all nodes are connected
to a central node. This central node is responsible for
gathering and distributing data among the other nodes.
Surface reflectivity
A measure of the efficiency of any material surface as a
reflector of light, as compared to a Kodak white test card
which is arbitrarily rated at 90% reflectivity.
Switch transistor type
The transistor, a solid-state device designed to switch DC
current, can be either NPN or PNP. Some sensors offer
Bipolar output, both NPN and PNP or BiModal output,
either NPN or PNP.
Switchpoint
The signal level at which the sensor’s output turns on or
off. Often used interchangeably with threshold.

T

Target

1. Any object being sensed
2. A retroreflective material that returns light back to a
sensor

TCPIP

Abbreviation for Transmission Control Protocol/Internet
Protocol. A protocol for communication between
computers, used as a standard for transmitting data over
networks and as the basis for standard Internet protocols.

TDMA

Time Division Multiple Access. A wireless network
communication architecture that provides a given slot of
time for each device on the network. Provides guaranteed
opportunity for each device to transmit to the gateway.
TEACH
A feature on some Banner sensors which allows the
sensor to “learn” the light and dark sensing conditions,
based on user inputs. The sensor can then automatically
adjust the sensitivity to place the operating threshold
midway between threshold for the light and the dark
condition.
Test tool
The tool, within the software GUI, used to set tolerance
to the vision and analysis tools results, and to activate
the discrete outputs.

Texture

An object physical and optical characteristic, often refers
to the degree of smoothness of an object’s surface.
Texture affects light reflection.

Thermopile
A “thermometer” for measuring heat radiation consisting
of several thermocouple junctions.

Threshold
In photoelectric sensing, threshold is the point at which
adequate received signal level overcomes sensor circuit
hysteresis and causes the sensor output to change state.
Itis also the point at which the light and dark condition
are differentiated.

Through-beam sensing
See “opposed sensing mode.”

Topology
The pattern of interconnection between devices in a
communication network. Some examples include: Bus,
Ring, or Star configurations.

Trailing edge
The trailing edge in a sensing event is the last
occurrence in a material flow.

Transducer
A device that converts energy of one form into another
form. The sensing element of a non-contact presence
sensor that converts a change in incident sensing energy
(e.g. light, sound, etc) into a proportional electrical
quantity such as voltage or current.

Transistor

An active semiconductor device having three of more
electrodes. The three main electrodes used are the
emitter, base and collector.

Translation
Movement in the X and/or Y direction from a known point.
Translucent

Term used to describe materials that have the property
of reflecting a part and transmitting a part of incident
radiation.

Transparent
Permitting passage of electromagnetic radiation of

specified frequencies, such as visible light or radio waves.

Trigger
A mechanism, usually a photoelectric sensor, that initiates
the vision sensor to take action when a prespecified event
oceurs.

TTL
Abbreviation for Transistor Transistor Logic. A digital
circuit composed of bipolar transistors wired in a certain
manner. Indicates a digital rather than an analog circuit.

U

UL
Abbreviation for “Underwriters Laboratory, Inc.’, a testing
agency for products sold in the United States. A device
that has “UL approval” has been type-tested and
approved by Underwriter's Laboratory as meeting
certain electrical and/or safety codes.

Ultrasonic
Sound energy at frequencies just above the range
of human hearing, starting at about 20 kHz. Banner
ultrasonic sensors function at between 75 to 400 kHz,
depending on model.

uv
Abbreviation for ultraviolet. Invisible short wavelength
light energy that lies immediately beyond the violet end
of the color spectrum between approximately 100 and
380 nm.

v

Vibration

An oscillating change in displacement, with respect to
a fixed reference.

More information online at bannerengineering.cfin
Courtesy of Steven Engineering, Inc.-230 Ryan Way, South San Francisco, CA 94080-6370-Main Office: (650) 588-9200-Outside Local Area: (800) 258-9200-www.stevenengineering.com

Vignetting
A gradual darkening around the periphery of an image.
Optical vignetting often occurs when the lens is too
small for the imager.

Visible light
The wavelength range of 400-750 nm to which the
human eye is sensitive.

Vision
Electronic imaging applied in manufacturing settings
for the purpose of control, whether it is process control,
machine tool control, robot control or quality control.
Vision sensing is used to improve production processes
and quality.

Vision tools
A tool set included in vision software used to analyze an
image and extract information for judgment criteria.

Voltage
The force, or pressure, of electricity that exists between
two points and is capable of producing a flow of current
when a closed circuit is connected between the two
points.

w

Wave

A physical activity that rises and falls, or advances and
retreats periodically as it travels through a medium.

Wave amplitude

The maximum change from zero of the characteristic of
the wave.

Wave angle

The angle at which a wave is propagated from one point
to another.

Wavelength

In a periodic wave, the distance between points of
corresponding phase of two consecutive wave cycles.

Wireless

Refers to radio wave transmission used to transfer
data or signals between locations that have no physical
connections.

Wireless Sensor Network

Network of low-power electronic devices combining
sensing and processing ability. The devices
communicate wirelessly to a gateway device,
connecting remote areas to the central control process.

Working distance

The distance from the camera to the object under
inspection.

X

X-ray
Electromagnetic radiation with high frequency, short
wavelengths between .01-10 nm, able to penetrate
solid objects.

Y

Yagi
Antenna type that is directionally sensitive to signals
received from the front and less sensitive to those
received from the sides or rear.

Y4

Zoom

To electronically or optically enlarge or reduce the size
of an image.
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