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Newy

Laser Distance Sensors
Q4X

e Solves difficult distance based applications regardless
of target surface reflectivity, including black foam on
black plastic, black rubber in front of metal, multicolor
packaging and targets of all colors

¢ Reliable sensing range of 25 mm to 300 mm with
best in class excess gain

¢ Angled four digit display is easily viewed from
multiple vantage points

e [ntuitive setup utilizing three tactile buttons
conveniently located below the display

* FDA grade stainless steel, chemically resistant material
and laser marked sensor information withstands
aggressive cleaning procedures

e Superior resistance to ambient light interference

See page 28

-roducts
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Laser Contrast Sensors
Q3X

e Solves contrast applications capturing up to 2,000
events a second

¢ Three-digit display offers immediate feedback for easy
setup and troubleshooting

¢ Bright output indicator provides high visibility of sensor
operation

¢ Rugged metal, laser-marked housing for use in
environments with chemical and oil exposure

e Superior resistance to ambient light interference

See page 30



B ANNER

FIBER AMPLIFIERS FOR
SMALL OBJECT COUNTING

¢ Fast 10 microsecond response time
® Precise 5 microsecond repeatability
e Detect fast transitions or short event duration

¢ |deal for applications such as wafer position,
wire/thread break detection, registration mark sensing

See page 250

Plastic Fibers
Vantage Line Fibers

* PVC over-molded flex relief

¢ 1 meter and 2 meters versions available
¢ High flex versions available

¢ New OEM friendly packaging

See page 276

More information online at bannerengineering.com




New Products

LASER SENSORS
LE250

¢ Easy adjustment with a two-line, eight-character
intuitive display

¢ Repeatability and accuracy for challenging targets, from
metal to black rubber

¢ Visible class 2 laser for small spot size and simple
alignment

¢ |deal for applications such as loop control, thickness
measurement, roll diameter and positioning

See page 308
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Barcode Reader
iVu Gen 2 BCR

¢ Powerful, affordable inspection solution solves a wide variety
of simple and complex applications

¢ First-time users can have it up and running in minutes
¢ Optional remote touch screen for programming
¢ Ability to change parameters on the fly

See page 386



B ANNER

Compact Tower Lights
TL50C

¢ Bright, uniform lighted segments with
10 color choices available

e Available with standard, sealed or
Omni-Directional audible

¢ Audible alert: continuous, pulsed and staccato models
available

e Compact, sleek, rugged design with
IP67 models available

¢ DC models work down to 12 volts, allowing for use in
battery-powered mobile equipment

See page 550

Modular Tower Lights

TL70

e Light segments have user-selectable solid ON or flashing
¢ Up to five colors plus audible in one device

¢ Rugged, water-resistant IP65 housing with
UV stabilized material

¢ Bright, uniform indicator segments appear gray when off
to eliminate false indication from ambient light

See page 542

More information online at bannerengineering.com 7




New Products

LARGE DOMED INDICATORS
K90

¢ |lluminated dome provides easy-to-see
operator guidance

Up to five colors in one device to
communicate multiple statuses

Rugged design with an IP67 rating

K90L has a separate input wire to enable flashing of
active color

By enabling multiple inputs, the K90TL alternates
between selected colors

See page 568

LED LIGHT BAR
WLBO2

¢ Highly energy efficient for overall cost savings
e Daisy chain power to multiple lights
¢ Metal housing, shatterproof window

See page 524
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B ANNER

EXPANDABLE SAFETY CONTROLLER
XS26-2

e The XS26-2 Controller is easy to program, install and allows for more
flexibility of how the safety controller is used and configured

¢ Allows up to eight expansion modules
e Configuration software free of charge
¢ Real-time live display feedback

e Intuitive functional diagram configuration; logic function blocks including
AND, OR, XOR, NAND, NOR, SR Flip-flop, RS Flip-flop

e 64 Virtual outputs (Ethernet version only)

See page 718

More information online at bannerengineering.com 9




ApplIcationNns

Automotive

The manufacturing of vehicles is a very diverse and complex
process requiring participation from hundreds of Tier 1 and 2
supplier companies to deliver a finished product to the consumer.
A high level of automation is used throughout the automotive
supply chain, requiring a broad spectrum of controls to ensure
quality, productivity and worker safety on the plant floor.

Whether it is a basic sensor for conveyor lines, safeguarding
devices for operator safety or vision-based technology for error
proofing, Banner Engineering offers a wide range of solutions to
meet the challenges of today’s automotive manufacturer.

Sample applications

— = =y

iVu page 474 EZ-SCREEN® LP

Banner’s iVu Image Sensor with C-Mount
Lens inspects a car frame to ensure it has
been correctly assembled.

page 694

Banner's EZ-SCREEN® Low-Profile cascading
Safety Light Curtains simplify the guarding of
multiple areas with production equipment.

10

page 625

The Q4X triangulation-based laser sensor
has no difficulty detecting dark targets on
dark backgrounds when there is a height
difference. The Q4X provides a reliable
sensing solution and makes pass/fail
judgments based on distance rather than
color or reflectivity.

Banner provides the broadest selection
of Pick-to-Light devices for bin picking
applications.
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Food & Beverage

Automated processes in the food and beverage industry have ever increasing needs

to address challenging applications and environments, and have a demand for tracking
methods to address food contamination before human consumption. To eliminate bacteria
and the risk of food borne iliness, equipment must be washed down using pressurized
water, high temperatures and aggressive chemicals. The components used on this
equipment must be designed to stand up to harsh environmental conditions and need to
meet hygienic design standards for easy cleaning.

Banner Engineering provides many products for sensing, identification, inspection,
communication, safety and wireless transmission that can be applied to food and
beverage applications. Banner proudly offers solutions to the industry with a variety of
specifications to address customers’ environmental concerns, including IP69K/IP67
ratings, ECOLAB® certification, hygienic designs and stainless steel housings.

.
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QM26 page 418 T18 page 162 iVu Plus TG page 474 DX80

page 647
The rugged QM26 washdown photoelectric The T18 sensor reliably counts trays of ground Banner's iVu Plus TG vision sensor inspects Banner's DX80 monitors the liquid level in a
sensor detects the presence of a clear glass meat on a conveyor. trays to ensure there are six buns per tray. reservoir of a filling machine with a wireless

jar to ensure it is in the correct place before it
is filled with salsa.

More information online at bannerengineering.com

radio instead of using a slip ring.
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Material Handling

Material handling is the process of handling finished goods throughout the entire cycle
from finished product all the way through distribution. This includes various types

of movement, including intermodal shipping, warehouse operations, conveyance,
storage and distribution center operations. Other material handling operations include
baggage handling, vehicle control and post-primary packaging operations.

Banner Engineering is well versed on the intricacies of the material handling industry
and is synchronized with the industry’s objectives of increasing manufacturing
efficiencies by reducing downtime and overall manufacturing costs. Banner’s vast
offering, including sensor, vision, safety and lighting products, suits needs for material
handling applications ranging from inception to installation. With a history of high
performance, Banner provides quality products with lasting performance.

Sample applications

Qs18 page 32 PresensePlus® P4 page 482 TL50 page 540 DX80 ' page 658

Banner's QS18 reliably detects baggage Banner’s highly reliable P4 Vision Sensor Banner’s E-Stop Button and Signal Tower Banner Engineering’s indicators and wireless

along a conveyor to ensure efficient, optimized reads barcodes to detect the presence and Lights with audible alarms provide highly products help create a safe environment for

baggage handling processes. absence of products at a distribution center. visible and audible fault detection. The workers by providing forklift and traffic control
E-Stop button is setup for use in case of an in pick-to-light applications.

emergency as a part of safety control.

12



BANNER
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Packaging

In the packaging industry, the package can be just as important as

the product. As consumers’ tastes change so does the packaging to
reflect consumer preference. Today's packaging machines must be
flexible for quick product changeovers and accommodate new product
materials and designs while maintaining fast and efficient throughput.

Banner Engineering understands the needs of today’s packagers.
Whether it is safeguarding a robotic case packer, reading barcodes
for track and trace systems, inspecting label position, counting bottles
going into a flow wrapper, monitoring product levels or call for parts,
Banner has a solution to fit your needs.

Sample applications

Qs18 page32  R58 ’ page 402

WLS28 page 517
Banner's QS18LD laser sensor scans across With a 15 ps repeatability, Banner’s R58 can After the frozen dinner is placed in the carton, Using high-powered and long-lasting LED
the top of the package to see if any flaps track the position of each label on the web to Banner’s iVu BCR reads a 2D code on the technology, Banner’s WLS28 work lights are
are open. ensure the label is correctly positioned on a carton to ensure it is the correct carton to compact and bright enough to use in this area
bottle. One sensor can be used for all label prevent packaging errors. for optimal visibility.
color combinations with three LED sensing
colors.

More information online at bannerengineering.com 13




ApplIcationNns

Pharmaceutical

The manufacturing of pharmaceutical and medical products requires a high level of
control to maintain product integrity, overall quality and process efficiency. Banner
Engineering offers sensing expertise and solutions for a wide range of applications in
pharmaceutical and medical industries, providing customers with reliable detection,
accurate inspection, advanced sensing technologies and cost-effective solutions.

Banner Engineering can solve the most challenging sensing problems and can rapidly
analyze an application to find the optimal solution. Banner has the expertise to provide
solutions in many pharmaceutical and medical areas including pharmaceutical solid

or liquid dose packaging, pharmacy automation, lab automation, clinical diagnostic
automation, product identification, track-and-trace, seal integrity verification, visual
indication and process/facility sensing and monitoring.

Sample applications

Q12 Fixed-Field

page 68

The compact Q12 fixed field sensor is ideal
for space constraint applications. The fixed-
field sensing provides excellent background
suppression for reliable sensing even on
closely positioned conveyors in automated
syringe processing equipment.

iVu BCR page 388

The iVu Bar Code Reader (BCR) with a
remote touch screen display simplifies
barcode reading of various symbologies

including 1D, 2D Datamatrix, and PharmaCode.

Inspection configuration can be setup easily
using the touch screen without the need of
aPC.

14

WLA page 530

Banner’s WLA Series are LED lights designed
for work cell illumination. The WLA lights are
ideal as overhead lighting in visual inspection
stations for pharmaceutical liquid dose
packaging. These lights provide excellent
intensity, uniformity and a continuous working-
life of over 50,000 hours.

DX80 page 647

Banner’s SureCross Wireless 1/0 Network
provides an easy way to communicate and
monitor 1/Os where wiring is not feasible.
Temperature and humidity monitoring
points can be easily populated throughout a
pharmaceutical manufacturing facility using
the DX80 wireless network.



Assembly

& Manufacturing

Assembly and manufacturing industries are a vital component of the world’s economy.
Employee knowledge and innovative, reliable products ensure manufacturing and
assembly industries meet productivity goals and quality standards.

Banner Engineering understands the diverse needs in manufacturing and assembly
processes, which is why we provide solutions for all types of manufacturing and
assembly. Whether manual or automatic processes, Banner offers safety, pick-
to-light, LED lighting, sensor and vision products to help with many applications,
including quality checks, production line verification, precision, assembly verification
and many more with long-lasting solutions.

Sample applications

QS30 page 52

Keeping the feeder bowl stocked with parts
is necessary to ensure the process continues
without interruption.

iVu Plus TG

page 474

To verify the expected number of holes

exists on a small metal part, the iVu Plus TG
Image Sensor with Multipoint Inspections

can be configured for multiple regions of
interest (ROIs) to ensure holes exist and were
punched in the correct place.

Q45 Push Button

Operators need a way to easily call forklift
drivers for additional parts or to remove
completed assemblies. Banner’s wireless
network and K50 indicator lights create a
complete parts delivery solution for improved
communication between work station
operators and forklift drivers.

page 658

BANNER

30 mm E-Stop page 754

The E-Stops run along the length of a
conveyor so the operator can press it from
anywhere along its length to immediately stop
the conveyor.

More information online at bannerengineering.com
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PHOTOELECTRIC
MEASUREMENT

SPECIAL PURPOSE

page 24

page 305

page 384
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SENSOR SELECTION GUIDE

Opposed Mode
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The sensor’s emitter and receiver
are housed in two separate units.
The emitter is placed opposite the
receiver. An object is detected when

it breaks the effective beam.

Range

20m

60 m

20m

60 m

30m

20m

60 m

10m

10m

20m

20m

60 m

BANNER

Dims (H x W x D)

35x15mm
(D varies by model)

44 x 22 mm
(D varies by model)

23 x8x 12 mm

35x15x 31 mm

88 x 45 x 55 mm

31 x 12 x varies

50 x 25 x 30 mm

70 x40 x 46 mm

42 x 13 x 42 mm

58 x 18 x 42 mm

19x19 x 16 mm

DC: 42 x 30 x 30 mm
AC: 52 x 30 x 30 mm

41 x 30 x 30 mm

52 x40 x 45 mm

IP Rating

IP67; NEMA 6P

IP67; NEMA 6

IP67

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 4X

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6

IP67; NEMA 6P

IP67 or IP69K

IP67; NEMA 6P

Power Supply

10-30 V dc
20-140 V acldc
20-270 V acldc

10-30 V dc
12-250 V ac/dc
24-250 V acldc

10-30 Vdc

10-30 V dc

10-30 V dc
90-250 V ac
12-250 V ac/dc

5-15V dc (NAMUR)

10-30 V dc
24-240 V ac
515V dc (NAMUR)

10-30 V dc
20-250 V ac

10-30 Vdc
20-250 V ac

10-30 V dc

10-30 Vdc

10-30 V dc

10-30 V dc
20-250 V ac

10-30 Vdc

10-30 V dc
20-250 V ac

Output

DC: PNP or NPN
P-MOSFET
N-MOSFET

DC: Bipolar NPN/PNP
AC/DC: SPDT e/m relay

Bipolar NPN/PNP,
PNP or NPN

PNP or NPN

DC: Bipolar NPN/PNP
AC: SPST*
AC/DC: SPDT Relay

NAMUR: Constant current

DC: Bipolar NPN/PNP
AC: SPST
NAMUR: Constant current

DC: PNP or NPN
AC: SPST*

DC: PNP or NPN
AC: SPST*

PNP or NPN

PNP or NPN

PNP or NPN

DC: PNP or NPN
AC: SPST*

PNP or NPN

DC: PNP or NPN
AC: SPST*

* AC models are solid-state

Page #

32

52

68

74

116

82

104

110

148

150

158

162

170

176



Model
\‘ M12
\ §12-2
e s12

SB12/SB12T

Yt $18

M18

$30
SM30

SLM

SL10

]
’

VSM

V§2

i I Qw26

Range

5m

20m

15m

20m

20m

60 m

150 m

220 mm

10 mm

30 mm

250 mm

3m

85m

Dims (Hx W x D)

12 x 67.5 mm

212 x 34 mm

16 x 31 mm

15.8 x 31 mm

DC: 2 18 x 59 mm
AC: ¢ 18 x 85 mm

2 18 x 59 mm

DC: ¢ 30 x 69 mm
AC: 230 x 81 mm

230 x99 mm

Max size:
12 x 252 x 140 mm

72x52x19 mm

72 x52x 19 mm

4 x36.8 mm

25x12 x4 mm

45x 14 x 25 mm

IP Rating

IP67; NEMA 6P

P67

IP65

IP65

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

IP67

P67

IP67

P67

IP67; NEMA 6

IP67, IP6OK

Power Supply

10-30 V dc

10-30 V dc

10-30 V. dc

10-30 V dc

10-30 V dc
20-250 V ac

10-30 V dc

10-30 V dc
20-250 V ac

10-30 V dc
24-240 V ac

10-30 V dc

10-30 V dc

10-30 V dc

10-30 V dc

10-30 V dc

10-30 V dc

Output

PNP or NPN

PNP or NPN

PNP or NPN

PNP or NPN

DC: PNP or NPN
AC: SPST*

PNP or NPN

DC: PNP or NPN
AC: SPST*

Bi-Modal PNP/NPN
AC: SPST*

Bipolar NPN/PNP

Bipolar NPN/PNP

Bipolar NPN/PNP

PNP or NPN

PNP or NPN

PNP or NPN

* AC models are solid-state

More information online at bannerengineering.com

Page #

184

189

188

192

196

198

206

212

218

221

220

228

238

242

BANNER
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SENSOR SELECTION GUIDE
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The sensor contains both the emitter
and receiver elements. The effective
beam is established by the size of the
retroreflector. As with an opposed-mode
sensor, an object is sensed when it
interrupts or breaks the effective beam.

Retroreflective Polarized
Mode Retroreflective
Mode
Model Range Dims (H x W x D) IP Rating Power Supply Output Page #
Retio:65m 10-30 V dc DC: PNP or NPN
Qs18 Polar Retro: 3.5 m 35x15x 31 mm IP67; NEMA 6P 20-140Vac/de  P-MOSFET 32
e 20-270 Vac/de  N-MOSFET
10-30 V dc .
Retro: 12 m . ) DC: Bipolar NPN/PNP
Qs30 Polar Retro: 8 m 44x 22X 35 mm IP67; NEMA 6 J220Vacdc  ACIDC:SPDTelmrely
f Retro: 1.5m Bipolar NPN/PNP,
‘il Q12 Polar Retro: 1m 23x8x12mm IP67 10-30 V dc PNP or NPN 68
Retro: 6 m .
" Q20 Polar Retro: 4 m 35x 1531 mm IP67; NEMA 6P 10-30 V dc PNP or NPN 74
~., Retro: 5m 10-30 V dc DC: Bipolar NPN/PNP
o MINBEAM o ro: 3 m 31 x 12 x varies IP67; NEMA 4X 24-240Vac  AC:SPSTor SPDT Relay 82
v ' 5-15V dc (NAMUR) NAMUR: Constant current
\ . .
r*‘ a5 Polar Retro: 2 m 50 x 25 x 30 mm IP6T,NEMAGP 020 110" DG ENCorNPN 104
w
K"' Q40 Polar Retro: 6 m 70 x40 x 46 mm P67, NEMAGP 0SS B EnCorNPN 110
|
0 10-30 V de DC: Bipolar NPN/PNP
g . 90-250 V ac AC: SPST or SPDT Relay
’ s Eg};‘:'seg‘o, om 88 x 45 x 55 mm IP67; NEMAGP  24-250 V ac/dc ACIDC: SPST or 116
' ' 12-250 V ac/dc SPDT Relay
1 5-15 V dc (NAMUR) NAMUR: Constant current
. QMT42 Polar Retro: 3m 58 x 18 x 42 mm IP67; NEMA 6P 10-30 V dc PNP or NPN 150
( Retro: 2 m DC: 42 x 30 x 30 mm . 10-30 V. dc DC: PNP or NPN
(¢ o T Polar Retro:2m  AC:52x30x30mm "o/ NEMABP o0 o850 v ac AC: SPST* 162
2 ¢
\ ™18 Polar Retro: 5.5 m 41 x 30 x 30 mm IP67 or IP69K 10-30 V dc PNP or NPN 170
( ? . . 10-30 V dc or DC: PNP or NPN
(N’ T30 Polar Retro: 6 m 52 x 40 x 45 mm IP67; NEMA 6P 20-250V ac AC: SPST* 176
T

BANNER

* AC models are solid-state



Model

\‘ M12
Yt s18

L3

\' M18

S S30
\\\\'
& VS3

-
\ I QM26
|

Q26

Range

Retro: 2.5 m
Polar Retro: 1.5 m

Retro: 2 m
Polar Retro: 2 m

Retro: 2 m
Polar Retro: 2 m

Polar Retro: 6 m

0.5t0 50 m

0.5t0250 m

Polar Retro: 250 mm

Polar Retro: 3 m

Polar Retro: 800 mm

Dims (HxWx D)

12 x 67.5 mm

DC: 2 18 x 59 mm
AC: 2 18 x 85 mm

2 18 x 59 mm

DC: 2 30 x 69 mm
AC: 230 x81 mm

69 x 35 x 87 mm

93 x 42 x 95 mm

26 x9 x 16 mm

45x 14 x 25 mm

52 x 14 x 25 mm

IP Rating

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 6P

P67

IP67; NEMA 6

IP67, IP6OK

IP67; NEMA 6

Power Supply

10-30 V dc

10-30 V dc or
20-250 V ac

10-30 V dc or

10-30 V dc or
20-250 V ac

12-24V dc

18-30 Vdc

10-30 V dc

10-30 V dc

10-30 V dc

Output

PNP or NPN

DC: PNP or NPN
AC: SPST*

PNP or NPN
DC: PNP or NPN
AC: SPST*

DC: PNP or NPN
Analog: 4-20 mA
0-10V

DC: PNP
Serial: RS422 or SSI

PNP or NPN

PNP or NPN

PNP or NPN

* AC models are solid-state

More information online at bannerengineering.com

Page #

198

196

198

206

316

320

242

418

446

BANNER
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SENSOR SELECTION GUIDE
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Divergent Mode

Light from the emitter strikes a
surface of an object at some
arbitrary angle and is diffused
from the surface at all angles.
The emitted beam and receiver’s

field-of-view are very wide.

Model Range Dims (Hx W x D) IP Rating Power Supply Output Page #
Qs18 300 mm 35x15x 31 mm IP67; NEMA 6P 10-30 V dc PNP or NPN 37
DC: Bipolar NPN/PNP
« 10-30 V dc, :
( ‘@ MINLBEAM 130 mm 31 x 12 x varies IP67; NEMA 4X 24240V ac, ~ AC:SPSTorSPDTReky 82
515V dc (NAMUR) NAMUR: Constant
- ' Current
Uses additional optics to create
a small, intense and well-defined
spot at a fixed distance from the
front of the sensor lens.
Convergent Mode
Model Range Dims (Hx W x D) IP Rating Power Supply Output Page #
Qs18 43 mm 35x15x 31 mm IP67; NEMA 6P 10-30 V dc PNP or NPN 32
0’ 10-30 V dc Bipolar NPN/PNP
) 90-250 V ac AC: SPST or SPDT Relay
’ Q45 100 m 88 x 45 x 55 mm IP67; NEMA 6P 24-250 V ac/dc AC/DC: SPST or 116
o 12-250 V acldc SPDT Relay
i 5-15V dc (NAMUR) ~ NAMUR: Constant current
I~ 10-30 V dc DC: Bipolar NPN/PNP
@ MINI-BEAM 49 mm 31 x 12 x varies IP67; NEMA 4X 24-240 V ac AC: SPST or SPDT Relay 82
. | 5-15V dc (NAMUR) ~ NAMUR: Constant Current
h PICO-DOT® 305 mm 40.6 x 12.7 x 45.6 mm IP67; NEMA 6 10-30 V dc PNP or NPN 144
VSi1 15 mm 26 x 8 x 12 mm IP67; NEMA 6 10-30 V dc PNP or NPN 234
Vs2 30 mm 25x12x4 mm IP67; NEMA 6 10-30 V.dc PNP or NPN 238
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Diffuse Mode

Model

@ P

/R
A Y

ﬁ
X AR

e P\
L L

[

-
/
<

Qs18

QS30

Q20

Q45

MINI-BEAM

Qm42

QMT42

T18DC

T18AC

™18

$18

M18

VSM

LT3

LT7

Light from the emitter strikes a
surface of an object at some
arbitrary angle and is diffused
from the surface at all angles.

Range

800 mm

14m

1.5m

3m

380 mm

400 mm

6m

500 mm

300 mm

500 mm

300 mm

300 mm

90 mm

5m

10m

Dims (HxW x D)

35x15x 31 mm

44 x 22 X varies

35x15x 31 mm

88 x 45 x 55 mm

31 x 12 x varies

42x12.7 x42 mm

58 x 18 x 42 mm

42 x 30 x 30 mm

52 x 30 x 30 mm

41 %30 x 30 mm

DC: @ 18 x 59 mm
AC: 2 18 x 85 mm

2 18 x 59 mm

4 x36.8 mm

69 x 35 x 87 mm

93 x 42 x 95 mm

IP Rating

IP67; NEMA 6P

IP67; NEMA 6

IP67; NEMA 6P

IP67; NEMA 6P

IP67; NEMA 4X
IP67; NEMA 6P
IP67; NEMA 6P
IP67; NEMA 6P
IP67; NEMA 6P
IP67; NEMA 6P or
IP6OK

(when QD PVC
jacket is protected)

IP67; NEMA 6P

IP67; NEMA 6P

IP67

IP67; NEMA 6P

IP67

Power Supply

10-30 V dc
20-140 V ac/dc
20-270 V acldc

10-30 V dc

10-30 V dc

10-30 V dc
90-250 V ac
24-250 V ac

12-250 V dc or

515V dc (NAMUR)

10-30 V dc,
24-240V ac,

5-15V dc (NAMUR)

10-30 V dc

10-30 V dc

10-30 V dc

10-30 V dc

10-30 V dc

10-30 V dc or
20-250 V ac

10-30 V dc

10-30 V dc

12-24V dc

18-30 Vdc

Output

DC: PNP or NPN

AC/DC: P-MOSFET or

N-MOSFET

Bipolar NPN/PNP

NPN or PNP

Bipolar NPN/PNP

DC: SPST or SPDT Relay
AC: SPST or SPDT Relay

SPST or SPDT Relay

NAMUR: Constant current
DC: Bipolar NPN/PNP

AC: SPST
NAMUR: Constant
current

NPN or PNP

NPN or PNP

NPN or PNP

AC: SPST*

Bipolar NPN/PNP

NPN or PNP
AC: SPST*

DC: PNP or NPN

DC: PNP or NPN

DC: PNP or NPN
Analog: 4-20 mA
0-10V

DC: PNP
Analog: 4-20 mA
Serial: RS422 or

Page #

32

52

74

116

82

148

150

162

163

170

196

198

228

316

322

* AC models are solid-state

More information online at bannerengineering.com

BANNER
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Photoelectric

A photoelectric sensor is an optical control used in a 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.
Banner supplies sensors to virtually all the manufacturing companies
in the Fortune 500. Banner offers the world’s most complete line of
photoelectric sensors — over 12,000.
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SLOT & AREA MINIATURE FIBER OPTIC
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FEATURED
RECTANGLE
RIGHT ANGLE
BARREL
SLOT & AREA
MINIATURE

FIBER OPTICS

L O TR

page 26

page 80

page 156

page 182

page 216

page 226

page 246

More information online at bannerengineering.com
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Featured

The featured sensors are the most versatile sensors available in the
photoelectric line. Featured sensors have a variety of mounting styles and
options, housing options, configuration modes, ranges, response speeds
and many more. Start here to find solutions that meet your sensing needs.
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Series

Description

Q4X

The Q4X is a versatile, rugged,
laser distance sensor that solves
the most challenging applications.
page 28

Q3X

The Q3X is a versatile, rugged,
laser contrast sensor that
solves challenging applications.
page 30

Qs18

General purpose sensor to
solve most applications
page 32

QS30
Performance sensor
page 52

Q12
Self-contained miniature sensor
page 68

Q20
Universal housing
page 74

Max Sensing Range

Laser Adjustable-Field:

Laser Diffuse:

Opposed:

Laser Emitter:

Retro:

Polarized Retro:
Laser Retro Polarized:
Convergent:

Diffuse:

Laser Diffuse:
Fixed-Field:
Adjustable-Field:
Laser Adjustable-Field:
Ultrasonic:

Opposed:

Opposed Water Dect:
Retro:

Retro Clear Object:
Polarized Retro:
Laser Polarized Retro:
Diffuse:

Laser Diffuse:
Fixed-Field:
Adjustable-Field:

Opposed:
Retro:

Polarized Retro:
Fixed-Field:

Opposed:
Retro:

Polarized Retro:
Diffuse:
Fixed-Field:

Dimensions
HxWxD

25-300 mm 574 x 18 x43.6 mm

300 mm

20 m
15m
6.5m
35m
10m
43 mm
im
300 mm
100 mm
300 mm
250 mm
500 mm

Varies by model

213 m

12m
2m
8m
18m
im
800 mm
600 mm
600 mm

Varies by model

2m
1.5m
1m
50 mm

22 x8x12.4 mm

20m

6m

4m 32x12x29 mm
1500 mm

150 mm

486x 18 x24.3 mm

Protection
Rating

Housing
Material

IP67; IP68, IP6IK  Stainless Steel

IP67; 1P68, IP69K Nickgli-npclated
IP67; NEMA 6 ABS
IP67; NEMA 6P ABS
IP67; NEMA 6 ABS

More information online at bannerengineering.com

BANNER

Power Supply

10t0 30 Vdc

10t0 30V dc

10t0 30V dc

20 to 140 V ac/dc
20t0 270 V ac/dc

10t0 30V dc
2410250 V ac
12t0250 V dc

10to 30 V dc

10to 30 Vdc
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Q4X
Laser Distance Sensors

The Q4X is a versatile, rugged, laser distance sensor that solves the most challenging

applications.

+ Solves difficult distance based applications regardless of target surface reflectivity,
including black foam on black plastic, black rubber in front of metal, multicolor
packaging and targets of all colors

* Reliable sensing range of 25 mm to 300 mm with best in class excess gain

+ Angled four digit display is easily viewed from multiple vantage points

* Intuitive setup utilizing three tactile buttons conveniently located below the display

+ FDA grade stainless steel, chemically resistant material and laser marked sensor
information withstands aggressive cleaning procedures

« Superior resistance to ambient light interference

+ Cordsets and brackets see page 29

=
=
=
=
-
—

Q4X, 10-30 VDC  Example Model Number Q4XTBLAF300-Q8  NEW

Housing
Family Style Output Mode Range Connector
Q4X T B LAF 300 — | Q8
'T=18mm ' 'B=Bipolar ' 'LAF=laser = '300=25-300mm Q8= 5PinEuro QD
Threaded NPN & PNP  Adjustable-Field . .
Barrel = 4-20 mA (QD models require mating cordset)
Analog
u=0-10V
Analog

For more specifications see page 29.

Connection options: A model with a QD requires a mating cordset (see page 29).

28
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SLOT & AREA MINIATURE FIBER OPTIC
Cordsets Brackets
Euro QD (for ..Q8) Euro QD Washdown Q4X
See page 908 See page 926 See page 901 See page 865 See page 864
Threaded 5-Pin Threaded 5-Pin SMBQ4XF.. SMB18FA.. SMB18A
Length Straight Right-Angle Length Straight =
B
0.50 m MQDC1-501.5 - 183m MQDC-WDSS-0506 i e L )
1.83m MQDC1-506 MQDC1-506RA 1 4 :
457Tm MQDC-WDSS-0515 L8
457m MQDC1-515 MQDC1-515RA 3
9.14m MQDC1-530 MQDC1-530RA 9.14m MQDC-WDSS-0530
Additional cordset information available. Additional brackets and information available.
/ See 902 See page 852.
page 902.

Class 1 Laser Sensors

Lasers that are safe under reasonably
foreseeable conditions of operation,
including the use of optical instruments
for intrabeam viewing. Reference IEC
60825-1: 2001, section 8.2.

CLASS 1 LASER PRODUCT

Complies with 21 CFR 1040.10 and
1040.11 except for deviations pursuant

to Laser Notice No. 50, dated 7-26-01.

BANNER

Q4X Specifications
Supply Voltage and Current

10 to 30 V dc at less than 675 mW

Laser Characteristics Wavelength: Class 1 Laser: 655 nm visible red
Supply Protection Circuitry Protected against reverse polarity and transient voltages
Beam Spot Size Distance (mm) Size (Horizontal x Vertical)
25 2.6 mmx 1.0 mm
150 2.3mmx0.9 mm
300 20mmx 0.8 mm
Output Configuration Bipolar (1 PNP & 1 NPN) output

Off-state leakage current: less than 5 pAat 30 V dc
PNP On-state saturation voltage: less than 1.5 V dc at 100 mA load
NPN On-state saturation voltage: less than 1.0 V dc at 100 mA load

User selectable: 50 ms, 25 ms, 10 ms, 3 ms and 1.5 ms

Output Response Time

less than 750 ms
HIGH Excess Gain (STANDARD Excess Gain®)

Delay at Power-up

Excess Gain

Response Speed (ms) Excess Gain (90% white card at 25 mm) |Excess Gain (90% white card at 300 mm)
1.5 200 20
3 200 20
10 1000 (500%) 100 (50%)
25 2500 (1000%) 250 (100%)
50 5000 (2500%) 500 (250%)

* Std excess gain provides increased noise immunity

Resolution & Linearity

See datasheet for more information on analog models

Construction

Housing 316 L stainless steel; PMMA acrylic lens cover, Polysulfone lightpipe and display window

Environmental Rating

IP67 per IEC60529; IP68 per IEC60529; IP69K per DIN40050-9

Connections

5-pin Euro M12 Integral Connector

Operating Conditions

Temperature: -10 °C to +55 °C
Humidity: 35% to 95% relative humidity

Application Notes

For optimum performance, allow 10 minutes for the sensor to warm up

Performance Curves

See datasheet

Certifications

[ us
c € LISTED ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details

More information online at bannerengineering.com
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Q3X
Laser Contrast Sensors

The Q3Xis a versatile, rugged, laser contrast sensor that
solves challenging applications.
+ Solves contrast applications capturing up to 2,000 events a second
+ Three-digit display offers immediate feedback for easy setup and troubleshooting
+ Bright output indicator provides high visibility of sensor operation
* Rugged metal, laser-marked housing for use in environments with
chemical and oil exposure
+ Superior resistance to ambient light interference
+ Cordsets and brackets see page 31

Q3X, 10-30 VDC Example Model Number Q3XTBLD-Q8  NEW

Housing
Family Style Output Mode & Range Connector
Q3X T B LD — Q8
'T=18mm ' 'B=Bipolar LD =LaserDiffuse,300mm Q8= 5-Pin Euro QD'
Th NPN & PNP
Ba;?;ded ( & ) (QD models require mating cordset)

For more specifications see page 31.

Connection options: A model with a QD requires a mating cordset (see page 31).

30
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Cordsets
Euro QD (for ..Q8) Euro QD Washdown
See page 908 See page 926
Threaded 5-Pin Threaded 5-Pin
Length Straight Right-Angle Length Straight
0.50m MQDC1-501.5 - 183m MQDC-WDSS-0506
183m MQDC1-506 MQDC1-506RA
457m MQDC-WDSS-0515
457m MQDC1-515 MQDC1-515RA
9.14m MQDC1-530 MQDC1-530RA 9.14m MQDC-WDSS-0530

Brackets
Q3X
See page 901 See page 865 See page 864
SMBQ4XFA.. SMB18FA.. SMB18A
1 F X }

=

“u

BANNER

Additional cordset information available.

/- See page 902.

Class 2 Lasers

Lasers that emit visible radiation in the wavelength
range from 400 nm to 700 nm, where eye protection is
normally afforded by aversion responses, including the
blink reflex. This reaction may be expected to provide
adequate protection under reasonably foreseeable
conditions of operation, including the use of optical
instruments for intrabeam viewing. Reference IEC
60825-1:2001, section 8.2.

Q3X Specifications

Pulse Power < 4 mW, 645 - 665 nm, 35 kHz,
5.1 uS Pulse. Complies TO 21 CFR 1040.10 &
ENG0825-1:2001 except for deviations pursuant
to |aser notice No. 50, dated 7-26-01.

LASER LIGHT - DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT '!

"

Additional brackets and information available.
See page 852.

Supply Voltage and Current 10t030Vdc

Laser Characteristics Wavelength: Class 2 Laser: 655 nm visible red

Supply Protection Circuitry Protected against reverse polarity and transient voltages

Beam Spot Size Distance (mm) Size (Horizontal x Vertical)
30 2.24 mm x 0.79 mm
150 1.52 mm x 0.55 mm
300 0.55 mm x 0.27 mm

Output Configuration Bipolar (1 PNP & 1 NPN) output

Off-state leakage current: less than 10 pA
PNP On-state saturation voltage: less than 200 mV at 10 mA load and less than 1.0 V at 100 mA
NPN On-state saturation voltage: less than 1.0 VV at 10 mA load and less than 2.0 VV at 100 mA

Output Response Time

User selectable: 250 ps, 1 ms and 5 ms

Delay at Power-up 1 second

Ambient Light Inmunity Greater than 5000 lux

Repeatability 60 us

Construction

Housing nickel-plated zinc die-cast; PMMA acrylic lens cover

Environmental Rating

IP67 per IEC60529; IP68 per IEC60529; IP69K per DIN40050-9

Connections

5-pin Euro M12 Integral Connector

Performance Curves See datasheet

Operating Conditions

Temperature: -10 °C to +55 °C
Humidity: 35% to 95% relative humidity

Certifications

C € c@us
usten  (pending)

More information online at bannerengineering.com
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QS18 Sensors
Versatile Sensor Solves Wide
Variety of Applications

The QS18 line offers the broadest selection of sensors to suit many sensing
application needs. With a standardized style, the QS18 is ideal for global
manufacturing.

+ All-purpose sensor solves widest variety of sensing applications

+ Versatile sensor with many mounting options

* Meets IP67 and NEMA 6 standards for use in harsh environments

+ Universal housing for global use

AL

Qs18 page 34  QS18 Expert” page36  QS18 Laser page 38
The QS18 Standard Sensor requires little to no The QS18 Expert™ offers advanced sensing with single The QS18 Laser Sensor has a narrow visible beam for
adjustment. The sensor is available in multiple sensing push-button programming and several sensing modes easy alignment and small object detection.

modes and has a wide variety of connection options. and configuration options.

32
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Q818 Adjustable-Field page40  QS18 Universal Voltage page 42
The QS18 Adjustable-Field Sensor is ideal for background and The QS18 Universal Voltage Sensor operates on ac or dc voltage
foreground suppression. The sensor is available in long-range and has several sensing modes available, making it an ideal sensor
models for sensing up to 300 mm. for many manufacturing environments.

More information online at bannerengineering.com

BANNER
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Mail Sorting for Size

Three QS18 opposed mode sensors above

the roller conveyor detect any passing
object, triggering the horizontal QS18
sensor. Letters pass below the horizontal
QS18 undetected and are diverted to the
letter conveyor. Parcels are detected and
continue forward.

34
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QS18

RECTANGLE

DC-Operated Sensors

The QS18 Standard Sensor requires little to no adjustments.
The sensor is available in multiple sensing modes and has a wide
variety of connection options.

+ All-purpose sensor solves widest variety of sensing applications
+ Versatile sensor with many mounting options
+ Meets IP67 and NEMA 6 standards for use in harsh environments

+ Universal housing for global use
+ Cordsets and brackets see page 43

Opposed QS18, 10-30 V DC

‘ Sensing Mode

=

OPPOSED

—

~ OPPOSED

=

~ OPPOSED

Range

|
* 20m

[
* 3m

Retro & Polar Retro QS18, 10-30 V DC

‘ Sensing Mode

=

RETRO

POLAR RETRO

Range

I'* 6.5mt
#

3.5mt

For more specifications see page 44.

Connection

2m
4-pin Euro QD

2m
4-pin Euro QD

2m

4-pin Euro QD

2m
4-pin Euro QD

2m
4-pin Euro QD

Connection
2m
4-pin Euro QD
2m

4-pin Euro QD

RIGHT ANGLE BARREL
= Infrared LED == Visible Red LED
Models NPN*  Models PNP*
QS186E Emitter
QS186EQ8 Emitter
QS18VN6R QS18VP6R
QS18VN6RQS QS18VP6RQS
QS186EV Emitter
QS186EVQ8 Emitter
QS186EB Emitter
QS186EBQS8 Emitter
QS18VN6RB QS18VP6RB
QS18VN6RBQS QS18VP6RBQ8
mm) Visible Red LED
Models NPN* Models PNP*
QS18VN6LV QS18VP6LV
QS18VN6LVQS QS18VP6LVQS
QS18VN6LP QS18VP6LP
QS18VN6LPQ8 QS18VP6LPQS

/ Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18VN6LV W/30).

QD models

+ For 4-pin integral Euro-style QD, add suffix Q8 (example, QS18VN6LVQ8).
+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS18VN6LVQ7).

t Retroreflective range is specified using one model BRT-84 retroreflector.
*  Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.

Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

+ For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS18VN6LVQS5).
+ For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS18VN6LVQ).
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Convergent QS18, 10-30 V DC
Sensing Mode Range

|
* 16 mm

CONVERGENT '

|
* 43 mm

CONVERGENT '

Diffuse QS18, 10-30 V DC

Sensing Mode Range

—‘):D [ |

] <:_ '* 450 mm
DIFFUSE

—‘) D /) |

B A\:i 101 450 mm
DIFFUSE
K—— Gl 100 mm

DIVERGENT DIFFUSE 1

Fixed-Field QS18, 10-30 V DC

Sensing Mode Range
0-50 mm
}N \ * Cutoff
L | 0-100 mm
FIXED-FIELD Cutoff

Glass & Plastic Fiber QS18, 10-30 V DC

Sensing Mode Range

(==

GLASS FIBER
(=~

PLASTIC FIBER

Range varies by
sensing mode and fiber
optics used

Range varies by
sensing mode and fiber
optics used

For more specifications see page 44.

Connection
2m
4-pin Euro QD
2m

4-pin Euro QD

Connection
2m
4-pin Euro QD
2m
4-pin Euro QD
2m

4-pin Euro QD

Connection

2m
4-pin Euro QD

2m
4-pin Euro QD

Connection
2m
4-pin Euro QD
2m

4-pin Euro QD

Models NPN*
QS18VN6CV15
QS18VN6CV15Q8
QS18VN6CV45

QS18VN6CV45Q8

Models NPN*
QS18VN6D
QS18VN6DQS
QS18VN6DB
QS18VN6DBQS
QS18VNEW

QS18VN6WQS

Models NPN*

QS18VN6FF50
QS18VNGFF50Q8
QS18VN6FF100
QS18VNG6FF100Q8

= Infrared LED ~ wemp Visible Red LED

Models NPN*
QS18VNGF
QS18VNGFQS
QS18VNGFP

QS18VN6FPQS8

BANNER

mm Visible Red LED

Models PNP*
QS18VP6CV15
QS18VP6CV15Q8
QS18VP6CV45

QS18VP6CV45Q8

=2 Infrared LED
Models PNP*
QS18VP6D
QS18VP6DQ8
QS18VP6DB
QS18vP6DBQS8
QS18VPE6W

QS18VPEWQS

=) Visible Red LED

Models PNP*

QS18VP6FF50
QS18VP6FF50Q8
QS18VP6FF100
QS18VP6FF100Q8

Models PNP*
QS18VP6F
QS18VP6FQ8
QS18VP6FP Fiber Optics
Fiber optic sensors are ideal for harsh
QS18VP6FPQ8 conditions including high vibration,

extreme heat, noisy, wet, corrosive or
explosive environments. Fiber optic
sensors are small enough to fit in confined
areas and can be positioned precisely
where needed with flexible fibers.

Page 246

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18VN6ELV W/30).

* For 4-pin integral Euro-style QD, add suffix Q8 (example, QS18VN6LVQ8).
+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS18VN6LVQ7).

Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.

Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

+ For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS18VN6LVQ5).
+ For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS18VN6LVQ).

More information online at bannerengineering.com 35
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TEACH Mode

Sensors can be configured via any of five
TEACH or SET options (by push button
or the remote wire) to define the sensing
limits. Sensing limit configuration options
include:

+ Static 2-point TEACH: one switching
threshold, determined by two taught
conditions

Dynamic (on-the-fly) TEACH: one
switching threshold, determined by
multiple sampled conditions

Light SET and Dark SET: one switching
threshold, offset from a single sensing
condition (the “dark” condition or the
“light” condition

Window SET: a sensing window,
centered around a single sensing
condition

36
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QS18 Expert”
DC-Operated Sensors with

Push-Button Programming

The QS18 Expert offers advanced sensing with single push-button
programming and several sensing modes and configuration options.

* Intuitive push-button lock out to prevent accidental configuration changes
+ Bright LED status indicators visible from 360°

* Reliable detection of reflective objects

+ Cordsets and brackets see page 43

Polar Retro QS18 Expert™, 10-30 V DC

mm Visible Red LED

Sensing Mode Range Connection Models NPN* Models PNP*
‘ 2m QS18EN6LP QS18EP6LP
|* 3.5mt

POLAR RETRO 4-pin Euro QD QS18EN6LPQS QS18EP6LPQS
Convergent QS18 Expert”, 10-30 V DC s} Visible Red LED

Sensing Mode Range Connection Models NPN* Models PNP*
i 2m QS18ENBCV15 QS18EP6CV15
|* 16 mm

CONVERGENT 4-pin Euro QD QS18EN6CV15Q8  QS18EP6CV15Q8
i 2m QS18EN6CV45 QS18EP6CV45
|* 43 mm

CONVERGENT 4-pin Euro QD QS18EN6CV45Q8  QS18EP6CV45Q8

For more specifications see page 45.

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18EN6LP W/30).

QD models

+ For 4-pin integral Euro-style QD, add suffix Q8 (example, QS18EN6LPQS8).

+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS18EN6LPQ7).

t Retroreflective range is specified using one model BRT-84 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

* Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.

+ For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS18EN6LPQ5).
+ For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS18EN6LPQ).
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Diffuse QS18 Expert™, 10-30 V DC

ﬁ} Infrared LED m) Visible Red LED

Sensing Mode Range Connection Models NPN* Models PNP*
=M | * 2m QS18EN6D QS18EP6D
<: ' 800 mm .
— DIFFUSE — 4-pin Euro QD QS18EN6DQS QS18EP6DQ8
—M 2m QS18ENGDB QS18EPGDB
<): 1ﬂl 500 mm
— oirruse — 4-pin Euro QD QS18EN6DBQS QS18EP6DBQS
= 2m QS18ENSW QS18EP6W
<: 1tfi 300 mm
T [ 4-pin Euro QD QS18EN6WQS QS18EP6WQS
[ | * 2m QS18EN6DV QS18EP6DV
PR 600 mm
"~ DIFFUSE ' 4'pin Euro QD Qs1 8ENSDVQ8 Qs18EPSDVQ8
Plastic Fiber Q518 Expert"", 10-30 VDC w) Visible Red LED
Sensing Mode Range Connection Models NPN* Models PNP*
[ P Range varies by sensing 2m QS18ENGFP QS18EPGFP
mode and fiber optics
SLASTIC FIBER used 4-pin Euro QD QS18EN6FPQ8 QS18EPGFPQS

For more specifications see page 45.

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18EN6D W/30).

QD models

« For 4-pin integral Euro-style QD, add suffix Q8 (example, QS18EN6DQ8). + For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS18EN6DQS5).

+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS18EN6DQ7). + For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS18EN6DQ).
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

* Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.

More information online at bannerengineering.com

BANNER
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QS18 Laser
DC-Operated
Long-Range Laser Sensors

The QS18 Laser Emitter has a narrow visible beam for easy

alignment and small object detection.

* Long sensing ranges

* |deal for confined areas

+ Available in opposed, diffuse and retroreflective mode
(see page 41 for adjustable-field models)

+ Emitter models available with five beam shapes

+ Cordsets and brackets see page 43

Class 1 Laser QS18, 10-30 VDC —3# Visible Red Laser
Sensing Mode Range Connection Models NPN* Models PNP*
Clees 2m QS186LE Emitter*
15m
(4500 x excess gain) i —
WASERTENER 4-pin Euro QD QS186LEQ8 Emitter
LASER $POT 2m QS186LE10
o 4-pin Euro QD QS186LE10Q8
LASER SPOT 2m QS186LE11
I See datasheet for more 4-pin Euro QD QS186LE11Q8
Class 1 information. 2m QS186LE12
LASER SPOT
— 4-pin Euro QD QS186LE12Q8
LAt 2m QS186LE14
4-pin Euro QD QS186LE14Q8
o 2m QS18VNGLLP QS18VPELLP
‘ 7 0.4-10 mt
<] .
y SAsER 8 4-pin Euro QD QS18VN6LLPQS QS18VP6LLPQS
. . CLASS 1
Package Inspection Using 2m QS18VN6LD QS18VP6LD
Diffuse-Mode Laser Sensors 300 mm .
When packaging medical supplies, D 4-pin Euro QD QS18VN6LDQS QS18VP6LDQS

error-proofing and quality control are of
the utmost importance. In this application,
it's necessary to inspect each package of
gauze pads to ensure that the lid has been
closed and that tape has been applied to
seal the package. Automating this process
means greater efficiency and less chance
of error.

For more specifications see page 44.

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS186LE W/30).

QD models
+ For 4-pin integral Euro-style QD, add suffix Q8 (example, QS186LEQS8). + For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS186LEQS).
+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS186LEQ7). + For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS186LEQ).

1 Retroreflective range is specified using one model BRT-51X51BM or BRT-TVHG-2X2 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
*  Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.
** Specified with QS18 threaded lens receiver. Not recommended for dusty or dirty envirmonments; the scattered light would greatly reduce excess gain.
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Class 2 Laser QS18, 10-30 V DC

Sensing Mode Range Connection
Class 2
ass 2 i
E (7000 X excess gain) .
4-pin Euro QD
LASER EMITTER
Class 2
LASER SPOT 2m
4-pin Euro QD
Class 2
LASER SPOT 2m
| . ) 4-pin Euro QD
See datasheet for more information.
Class 2 2m
LASER SPOT
—_— 4-pin Euro QD
Class 2
LASER SPOT 2m
4-pin Euro QD

For safe laser use (Class 1 or Class 2):

+ Do not permit a person to stare at the laser from within the beam

+ Do not point the laser at a person’s eye at close range

+ Terminate the beam emitted by a Class 2 laser product at the end of its useful path
+ Locate open laser beam paths either above or below eye level, where practical

CLASS 1 LASER PRODUCT

Complies with 21 CFR 1040.10 and
1040.11 except for deviations pursuant

to Laser Notice No. 50, dated 7-26-01.

BANNER

Pulse Power < 4 mW, 645 -665 nm, 35 kHz,
5.1 uS Pulse. Complies TO 21 CFR 1040.10 &
ENG0825-1:2001 except for deviations pursuant
to laser notice No. 50, dated 7-26-01.

LASER LIGHT - DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT '!

Class 1 Laser Sensors

Lasers that are safe under reasonably
foreseeable conditions of operation,
including the use of optical instruments
for intrabeam viewing. Reference IEC
60825-1: 2001, section 8.2.

For more specifications see page 44.

Class 2 Lasers

Lasers that emit visible radiation in the
wavelength range from 400 nm to

700 nm, where eye protection is
normally afforded by aversion responses,
including the blink reflex. This reaction
may be expected to provide adequate
protection under reasonably foreseeable
conditions of operation, including the
use of optical instruments for intrabeam
viewing. Reference IEC 60825-1:2001,
section 8.2.

—#- Visible Red Laser

Models*
QS186LE2 Emitter**

QS186LE2Q8 Emitter*

QS186LE210
QS186LE210Q8
QS186LE211
QS186LE211Q8
QS186LE212
QS186LE212Q8
QS186LE214
QS186LE214Q8

QD models

+ For 4-pin integral Euro-style QD, add suffix Q8 (example, QS186LE2Q8).
« For 4-pin integral Pico-style QD, add suffix Q7 (example, QS186LE2Q7).
*  Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.
** Specified with QS18 threaded lens receiver. Not recommended for dusty or dirty envirmonments; the scattered light would greatly reduce excess gain.

/ Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS186LE2 W/30).

« For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS186LE2Q5).
+ For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS186LE2Q).

More information online at bannerengineering.com

BANNER
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QS18 Adjustable-Field
DC-Background and Foreground
Suppression Sensors

The QS18 Adjustable-Field Sensor is ideal for background and foreground suppression.
The sensor is available in long-range models for sensing up to 300 mm.
+ Background suppression models for detection of objects when the
background condition is not fixed
+ Foreground suppression models for detection when background is fixed and
object varies in color or shape
* Visible red LED or laser sensing beam
+ Crosstalk avoidance models available for reliable sensing
+ Cordsets and brackets see page 43

Adjustable-Field Foreground QS18, 10-30 V DC s Visible Red LED
Adjustable-Field Foreground . .
. ch)reground suppression mgde|s for Sensing Mode Range Connection Models NPN* Models PNP*
reliable detection when a fixed .
background is present and the object A0 G AN el LAUEL
color or shape varies Adjustable between 4-pin Euro Pigtail QD QS18AB6AFF200Q5 (Bipolar NPN/PNP)
+ Objects detected to the face of the 30-200 mm
sensor (no dead zone) ADJUSTABLE-FIELD 2m QS18VNGAFF200 QS18VPGAFF200
+ Simple multitum screw adjustment of FORECROLAD 4-pin Euro Pigtail QD QS18VNGAFF200Q5 QS18VPGAFF200Q5
cutoff distance 2m QS18ABBAFF40 (Bipolar NPN/PNP)
+ Enhanced immunity to
fluorescent lights Adjustable between 4-pin Euro Pigtail QD QS18AB6AFF40Q5 (Bipolar NPN/PNP)
+ Crosstalk immunity algorithm allows 15-40 mm
two sensors to be used in close ADJUSTABLE-FIELD Zm QS18VNGAFF40 QS18VPAFF40
proximity FOREGROUND 4-pin Euro Pigtail QD QS18VNGAFF40Q5 QS18VPGAFF40Q5

+ Visible red emitter

For more specifications see page 44.

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18VN6AFF200 W/30).

QD models
+ For 4-pin integral Euro-style QD, add suffix Q8 (example, QS18EN6LPQS8). « For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS18EN6LPQ5).
+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS18EN6LPQ7). + For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS18EN6LPQ).

* Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.
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Adjustable-Field Background QS18, 10-30 V DC

BANNER

mmd Visible Red LED —=# Visible Red Laser

Sensing Mode Range Connection Models NPN* Models PNP*
2m QS18AB6AF300 (Bipolar NPN/PNP)
Adjustable between 4-pin Euro Pigtail QD QS18AB6AF300Q5 (Bipolar NPN/PNP)
ADUSTABLE-FIELD SRRy 2m QS18VN6AF300 QS18VPEAF300
BACKGROUND
SUPPRESSION 4-pin Euro Pigtail QD QS18VN6AF300Q5 QS18VP6AF300Q5
mm 2m QS18AB6AF40 (Bipolar NPN/PNP)
Adjustable between 4-pin Euro Pigtail QD QS18AB6AF40Q5 (Bipolar NPN/PNP)
ADJUSTABLE-FIELD 15-40 mm 2m QS18VNGAF40 QS18VPEAF40
BACKGROUND
SUPPRESSION 4-pin Euro Pigtail QD QS18VN6AF40Q5 QS18VP6AF40Q5
[ — 2m QS18VN6AF100 QS18VP6AF100
1 mm to cutoff point
(adjustable between
eusasiee  200m) ——
RO 4-pin Euro Pigtail QD QS18VN6AF100Q5 QS18VP6AF100Q5
LASER (CLASS 1) Adjustable-Field Background
. 2m QS18VN6LAF QS18VP6LAF + Background suppression models for
1'mm to cutoff point reliable detection of objects when the
(adllé%tibgg betm)/een background condition is not controlled
e mm .
ADJUSTABLEFELD 4-pin Euro Pigtail QD QS18VNGLAFQ5 QS18VPELAFQS5 orfixed .
SUPPRESSION + Simple multiturn screw adjustment of
cutoff distance
LASER (CLASS 2) ) T L + Enhanced immunity to fluorescent lights
m . i i :
20 mm to cutoff point tCrosstalk |mrtnukr)1|ty algdo_nthrln allows
(adjustable between wo sensors to be used in close
ADJUSTABLE-FIELD 50-250 mm) s mity ;
e 4-pin Euro Pigtail QD QS18VN6LAF250Q5 QS18VPBLAF250Q5 * Visible red emitter
SUPPRESSION

Class 1 Laser Sensors
Lasers that are safe under reasonably foreseeable conditions of operation, including the
use of optical instruments for intrabeam viewing. Reference IEC 60825-1: 2001, section 8.2.

Class 2 Lasers

Lasers that emit visible radiation in the wavelength range from 400 nm to 700 nm, where
eye protection is normally afforded by aversion responses, including the blink reflex. This
reaction may be expected to provide adequate protection under reasonably foreseeable
conditions of operation, including the use of optical instruments for intrabeam viewing.
Reference IEC 60825-1:2001, section 8.2.

For safe laser use (Class 1 or Class 2):

+ Do not permit a person to stare at the laser from within the beam.

+ Do not point the laser at a person’s eye at close range.

« Terminate the beam emitted by a Class 2 laser product at the end of its useful path.
* Locate open laser beam paths either above or below eye level, where practical.

For more specifications see page 44.

CLASS 1 LASER PRODUCT

Complies with 21 CFR 1040.10 and
1040.11 except for deviations pursuant

to Laser Notice No. 50, dated 7-26-01.

BANNER

Pulse Power < 5.6 mW, 650 - 670 nm, 15 kHz,
4.5 u§ Pulse. Complies to 21 CFR 1040.10 &
ENG0825-1:2001 except for deviations
pursuant to laser notice No. 50, dated 7-26-01.

LASER LIGHT - DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT 'I

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18EN6LP W/30).
QD models

+ For 4-pin integral Euro-style QD, add suffix Q8 (example, QS18EN6LPQS8).

+ For 4-pin integral Pico-style QD, add suffix Q7 (example, QS18EN6LPQ7).

* Contact factory at 1-888-373-6767 for Bipolar NPN/PNP output model options.

+ For 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, QS18EN6LPQ5).
+ For 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, QS18EN6LPQ).

More information online at bannerengineering.com 41
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Conveyor Jam Detection Using
Opposed-Mode Sensors

When an object is lodged in front of the
sensor an output is triggered, alerting
personnel to the presence of the jam.
QS18 Universal Voltage sensors can

be connected to either ac or dc power,
allowing them to operate in applications
already using ac power without requiring a
separate power supply.

FEATURED RECTANGLE RIGHT ANGLE

QS18 Universal Voltage
Versatile Sensors Operate on
AC or DC Voltage

The QS18 Universal Voltage Sensor operates on ac or dc voltage and
has several sensing modes available, making it an ideal sensor for many
manufacturing environments.

* Meets IP67 and NEMA 6 standards for use in harsh environments

+ Universal housing for global use

+ Versatile sensor with many mounting options

+ Ready to hook up out of the box

+ Cordsets and brackets see page 43

Opposed QS18 Universal Voltage, 20-140 V AC/DC or 20-270 V AC/DC
Sensing Mode Range Outputit Models NPN*

BARREL

I:() Infrared LED
Models PNP*

- QS18WE Emitter
20m N-MOSFET (Sinking) QS18ANWR QS18RNWR

OPPOSED P-MOSFET (Sourcing) QS18APWR
Polar Retro & Retro
QS18 Universal Voltage, 20-140 V AC/DC or 20-270 V AC/DC
Sensing Mode Range Outputtt Models NPN*
] N-MOSFET (Sinking) QS18ANWLP
P 24” 35mt
C HOLAR RETRO P-MOSFET (Sourcing) QS18APWLP
B NN N-MOSFET (Sinking) QS18ANWLY
6.5 mt
L ReTRo P-MOSFET (Sourcing) QS18APWLV

Diffuse QS18 Universal Voltage, 20-140 V AC/DC or 20-270 V AC/DC

Sensing Mode Range Connection Models NPN*
m N-MOSFET (Sinking) QS18ANWDL
450 mm
P-MOSFET (Sourcing) QS18APWDL
] — N-MOSFET (Sinking) QS18ANWDXL
im
— DIFFUSE P-MOSFET (Sourcing) QS18APWDXL

For more specifications see page 45.

QS18RPWR

ﬂ Visible Red LED
Models PNP*

QS18RNWLP
QS18RPWLP
QS18RNWLV

QS18RPWLV

) Visible Red LED

|:> Infrared LED
Models PNP*

QS18RNWDL
QS18RPWDL
QS18RNWDXL

QS18RPWDXL

/- Connection options: A model with a QD requires a mating cordset (see page 43).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS18WE W/30).

QD models

« For 4-pin 150 mm Micro-style pigtail QD, add suffix Q2 to the model number (example, QS18WEQ2).

1 Retroreflective range is specified using one model BRT-84 retroreflector.

1t MOSFET: Metal oxide semiconductor field-effect transistor.

600 V cable models: Standard models are supplied with 300 V cable. For a 600 V cable, add suffix C1 to the 2 m model number (example, QS18WEC1).

Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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Cordsets
Euro QD (for ..Q8 or ..Q5 models) Pico QD (for ..Q7 or ..Q models) Micro QD (for ..Q2 models)
See page 906 See page 904 See page 919
Threaded 4-Pin Snap-on 4-Pin Threaded 4-Pin
Length Straight Right-Angle Length Straight Right-Angle Length Straight
1.83m MQDC-406 MQDC-406RA 1.83m MQAC-406
45Tm MQDC-415 MQDC-415RA 2.00m 9 PKG4-2 i i PKW4Z-2 457m MQAC-415
9.14m MQDC-430 MQDC-430RA 9.14m MQAC-430
Euro QD with Shield (for ..Q8 or ..Q5 models) Pico QD with Shield (for ..Q7 or ..Q models)
See page 906 See page 904
Threaded 4-Pin Snap-on 4-Pin
Length Straight Right-Angle Length Straight Right-Angle
1.83m MQDEC2-406 MQDEC2-406RA
45Tm MQDEC2-415 MQDEC2-415RA 2.00m PKG4S-2 PKWA4ZS-2
9.14m MQDEC2-430 MQDEC2-430RA
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
Qs18 Reflectors Apertures
See page 864 See page 865 See page 869 See page 869 See page 865 See page 932 See page 958
SMB18A SMB18FA.. SMBQS18A SMBQS18AF SMB18SF
| . L T i, . e
\ L /
Additional brackets and information available.
See page 852.
20.9 mm
15.0 mm IV\31.1 . mﬁ\'\“ 15.0 mm hzo.s mm
34.5mm 34.5mm 35.7mm
241 mm 241 mm

Q

Opposed, Retroreflective,
Laser Retroreflective, Convergent,
Diffuse, Laser Diffuse and Fixed-Field Models
Suffix E, R, LV, LP, LLP, CV15, CV45, D, DV, LD, LE and FF

15.0 mm

34.5mm

Q

Plastic Fiber Models
Suffix FP

More information online at bannerengineering.com

Opposed, Diffuse and Divergent Diffuse Models

Suffix EB, RB, DB and W

15.0 mm “\

369 mm

34.5mm
241 mm

K

Glass Fiber Models
Suffix F

Adjustable-Field Models
Suffix AFF, AF and LAF

Opposed, Retroreflective,
Polar Retroreflective and Diffuse Models
Suffix E, R, LP, LV, DL and XL
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QS18, DC, Laser, Adjustable-Field Specifications

Supply Voltage and Current

Retroreflective, Diffuse and Adjustable-Field Laser: 10 to 30 V dc (10% max. ripple) at less than 15 mA, exclusive of load
Laser Emitters: 10 to 30 V dc (10% max. ripple) at less than 35 mA

Adjustable-Field (40, 200 & 300 mm): 10 to 30 V dc (10% max. ripple) at less than 27 mA

All Others: 10 to 30 V dc (10% max. ripple) at less than 25 mA, exclusive of load

Laser Characteristics
(Laser models only)

Wavelength: Class 1: 650 nm visible red Class 2: Adjustable-Field—658 nm visible red
Laser Emitter—650 nm visible red

Supply Protection Circuitry

Protected against reverse polarity and transient voltages

Laser Control (Emitters only)

Apply 0V dc to white wire to enable beam

Apply +10 to 30 V dc to white wire to inhibit beam
Enable Time: Class 1—240 ms Class 2—8 ms
Disable time: Class 1—100ms ~ Class 2—1 ms

Output Configuration®

Solid-state complementary: NPN (current sinking), PNP (current sourcing), or bipolar (both sinking and sourcing depending on model)
Rating: 100 mA total output current
OFF-state leakage current:
Adjustable-Field LED (40, 200 & 300 mm), Retroreflective, Diffuse and Adjustable-Field Laser:
NPN: less than 200 pA @ 30 V dc (see Application Note 1)  PNP: less than 10 yA @ 30 V dc
Fixed-Field: less than 200 pA @ 30 V dc All others: less than 50 pA @ 30 V dc
ON-state saturation voltage:
Adjustable-Field LED (40, 200 & 300 mm), Retroreflective, Diffuse and Adjustable-Field Laser:
NPN: less than 1.6 V @ 100 mA PNP: less than 3.0 V @ 100 mA
All others: less than 1V @ 10 mA; less than 1.5V @ 100 mA
Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time*

Opposed: 750 microseconds ON; 375 microseconds OFF

Retroreflective Laser, Diffuse Laser and Adjustable-Field (100, 150 & 250 mm): 700 microseconds ON/OFF
Adjustable-Field (40, 200 & 300 mm): 2.8 milliseconds ON/OFF

Fixed-Field: 850 microseconds ON/OFF

All others: 600 microseconds ON/OFF

Delay at Power-up

Laser Emitters: Class 1—250 milliseconds
Class 2—10 milliseconds

Adjustable-Field LED (40, 200 & 300 mm), Retroreflective, Diffuse and Adjustable-Field Laser: 200 milliseconds; outputs do not conduct during this time.

All others: 100 milliseconds; outputs do not conduct during this time.

Repeatability*

Opposed: 100 microseconds

Retroreflective Laser, Diffuse Laser and Adjustable-Field Laser: 130 microseconds

Adjustable-Field LED (100 mm): 175 microseconds Adjustable-Field LED (40, 200 & 300 mm): 250 microseconds
Fixed-Field: 160 microseconds

All Others: 150 microseconds

Adjustments* Retro, Retro Laser, Convergent, Diffuse, Diffuse Laser and Glass & Plastic Fiber Optic: Single-turn sensitivity (Gain) adjustment potentiometer
Adjustable-Field: Five-turn adjustment screw sets cutoff distance between min. and max. position

Indicators Laser Emitters: Green LED: Power applied
All others, 2 LED indicators: (Green: Power ON Yellow: Light sensed)
See datasheet for detailed information

Construction ABS housing; acrylic lens cover (Laser Emitter models have PMMA window)

2.5 mm (adjustable-field only) and 3 mm mounting hardware included

Environmental Rating

Rated IEC IP67; NEMA 6; UL Type 1

Connections 2 m or 9 m 4-wire PVC cable, or 4-pin 150 mm pigtail Pico-style QD (Q), or 4-pin 150 mm pigtail Euro-style QD (Q5), or 4-pin Integral Pico-style QD (Q7),
or 4-pin Integral Euro-style QD (Q8), depending on model. QD cordsets are ordered separately. See page 43.
Operating Conditions Lasers Adjustable-Field LED (100 mm) Adjustable-Field LED (40, 200 & 300 mm) All others

Temperature: -10° to +50° C 0°to +55° C -20° to +55° C -20°to +70° C
Relative humidity: Laser Emitters: 90% @ 50° C (non-condensing) All others: 95% @ 50° C (non-condensing)

Laser Classification
(Laser models only)

Class 1 and Class 2 laser product; complies with IEC 60825-1: 2001 and 21 CFR 1040.10, except deviations pursuant to Laser Notice 50, dated 7-26-01.

Application Notes

AF models: NPN off-state leakage current is < 200 uA for load resistances > 3 kQ or optically isolated loads.
For load current of 100 mA, leakage is < 1% of load current

Certifications

All others:c € CNUS Laser Emitters: c €

* Does not apply to laser emitter models.
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QS18 Expert™ Specifications

BANNER

Supply Voltage 10 to 30 V dc (10% max. ripple) at less than 35 mA, exclusive of load; 10 to 24 V dc @ greater than 55° C
Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state NPN (current sinking) or PNP (current sourcing), depending on model

Light (LO) or Dark Operate (DO) selectable

Selectable 30 millisecond output OFF-delay

Rating: 100 mA max.

OFF-state leakage current: less than 50 uA @ 30 V dc ON-state saturation voltage: less than 1.5V (2 m cable); 1.7 V (9 m cable)
Protected against false pulse on power-up and continuous overload or short circuit of output

Output Response Time

600 microseconds ON/OFF

Delay at Power-up

Momentary delay on power-up; outputs do not conduct during this time

Repeatability

75 microseconds

Adjustments Thresholds: Push-button/remote-wire configurable
Expert™-style TEACH and SET options:
Light/Dark Operate: selectable by programming order (load output follows the first taught target condition)
Push-button enable/disable: remote wire only
See datasheet for detailed information
Indicators 2 LED indicators: Green: RUN mode, output short-circuit ~ Yellow: Output ON/marginal, TEACH mode
Construction ABS housing

Environmental Rating

Meets NEMA 6; IEC IP67; UL Type 1

Connections 2 m or 9 m4-wire PVC cable, or 4-pin 150 mm pigtail Pico-style QD (Q), or 4-pin 150 mm pigtail Euro-style QD (Q5),

or 4-pin Integral Pico-style QD (Q7), or 4-pin Integral Euro-style QD (Q8). QD cordsets are ordered separately. See page 43.
Operating Conditions Temperature: -20° to +70° C Relative humidity: 90% @ 50° C (non-condensing)
Certifications

CE N

QS18 Universal Voltage Specifications

Supply Voltage P-MOSFET Models: 20 to 140 V ac/dc @ < 10 mA, exclusive of load ~ N-MOSFET Models: 20 to 270 V ac/dc @ < 10 mA, exclusive of load
Supply Protection Circuitry Protected against reverse polarity and transient over-voltages
Output Configuration Single Discrete Output, 100 mA load rating
N-MOSFET or P-MOSFET, depending on model number
Light Operate or Dark Operate, depending on model number
Output Rating P-MOSFET models N-MOSFET models

100 mA with short circuit protection
OFF-state leakage current: < 400 pA
ON-state saturation voltage: 2.75 V

100 mA with short circuit protection
OFF-state leakage current: < 400 pA
ON-state saturation voltage: 2.5V

Output Protection Circuitry

Protected against output short-circuit and false pulse on power up. Latching short-circuit protection; reset by cycling power

Delay at Power-up

100 milliseconds max. dc, 300 milliseconds max. ac; outputs do not conduct during this time

Repeatability

1.5 milliseconds

Output Response Time

Opposed mode: 16.6 milliseconds (1 cycle at 60 Hz) All other modes: 8.3 milliseconds (V2 cycle at 60 Hz)

Adjustments Diffuse, Retroreflective and Polarized Retroreflective models only: 1-turn potentiometer Sensitivity (Gain) adjustment
Indicators Green: Power ON Yellow: Light Sensed
Construction Housing: ABS Lenses: PMMA Gain Adjuster: Acetal

Environmental Rating

IEC IP67 (NEMA 6); 1200 PSI washdown NEMA ICS5, Annex F-2002 (PW12); UL Type 1

Connections 2 m 3-conductor, 22 AWG PVC cable (300 V ac), or 150 mm pigtail PVC cable with 4-pin threaded Micro-style connector;
C1 suffix models: 2 m 3-conductor, 22 AWG PVC cable (600 V ac)
Operating Conditions Temperature:
Less than 140 V ac/dc: -25° to +70° C (N-MOSFET and P-MOSFET models)
140 V ac/dc or greater: -25° to +55° C (N-MOSFET models only)
Max. Relative Humidity: 95% @ 55° C (non-condensing)
Certifications

C € @
LISTED 8n3s

IND. CONT. EQ.

More information online at bannerengineering.com
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FEATURED

RECTANGLE

Excess Gain Curves (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Opposed Mode

WORLD-BEAM® QS18

@ - visible Red LED

P = Visible Red LED Polarized

Opposed Mode
WORLD-BEAM® QS18

LP = Visible Red Laser Polarized

Retroreflective Mode

RIGHT ANGLE

'*‘ = Visible Red Laser

Polarized
Retroreflective Mode
WORLD-BEAM® QS18

Wi
‘Opposed Mode
100

&
Z—P0 womoxm

1

0im 1m om 100m
03) (33) (33) (330
DISTANCE

1000

QS186EB an:
[]Qs18..RB
Opposed Mode

100

Z—->® womoxm
T
i

001m 04m 1m 10m
(0.03) (0.33) (33) (33)
DISTANCE

WORLD-BEAM® QS18
1000 = asm...LV%

‘with BRT-84 Reflector

Z—>o womoxm

1

0.01m 01m 1m 10m
(0.03) (0.33) 3.3) (33)
DISTANCE

1000

£F 0518..LPE

Mode ]

100

BRT-84 [T
AT

Z—>o womoxm

1 l
0.01m 01m 1im 10m
(0.03) (0.33) (3.3) (33)
DISTANCE

Range:20m |LED: O

Range: 3m |LED: O

Range: 6.5 m | LED: @

Range: 3.5m |LED: P

Retroreflective Mode
WORLD-BEAM® QS18
Class 1 Laser

Polarized
Retroreflective Mode
WORLD-BEAM® QS18 Expert"

1000
£ astee.LP 3]

Diffuse Mode

WORLD-BEAM® QS18

Diffuse Mode

WORLD-BEAM® QS18

E
X E Mode E E F—H
g )é )é Diffuse Mode é I-H  Diffuse Mode
H E 10 I E 100 il E 10 b,
s hos — i s i NS
g s th BRT-84 Reflector | s s -
| G 1 G 1 G 10 \
N A C A A i
10mm  100mm  1000mm 10000 mm 100000 mm| | X | |
(0.4 (4.0 (a0") (400°) (4000°) N N N
DISTANCE 1 1 !
001 m 040m 100m 1000m 1 mm 10mm 100mm 1000 mm 1 mm 10 mm 100mm 1000 mm
o) (0.4 .0 (a0.0") (0.08") (0.4 (.0 (40.0")
DISTANCE DISTANCE DISTANGE
Range: 20m |LED: LP Range: 3.5m | LED: P Range: 450 mml LED: O Range:450 mml Lep: O

Divergent Diffuse Mode
WORLD-BEAM® QS18

Diffuse Mode

WORLD-BEAM® QS18
Class 1 Laser

Diffuse Mode
WORLD-BEAM® QS18

Diffuse Mode
WORLD-BEAM® QS18

1000

Qs18...W:

E T
X Divergent
(E; 100 Diffuse M
S
¥
G 1
A
|
N
1
imm  10mm  100mm  1000mm
o) (4 @) (40.0")
DISTANCE

1000

E

X

c

s E

S

S

G 1

A i

A =

N
1
1 mm 10mm 100 mm 1000 mm
(0.04") (047) (@0 (40.0")

DISTANCE

1000

QS18A.WDL

100

—
Z—>»0 womoxm

1000 mm
“

DISTANCE

1000

QS18A.WDXL

E
X
¢ 100
- E
S
| . ‘
G
A
|
N
1
1mm 10 mm 100 mm 1000 mm
0.04" 04 I 4"
DISTANCE

Range: 100 mm| LED: O

Range: 300 mm | LED: '*'

Range: 450mm | LED: @

Range: 1 m | LED: O

Diffuse Mode
WORLD-BEAM® QS18 Expert™

Divergent Diffuse Mode
WORLD-BEAM®QS18 Expert™

Diffuse Mode
WORLD-BEAM®QS18 Expert™

1000

QS18E.D
E Diffuse
X [
C
E
. S
S
G 10
A
|
N
1
1mm 10mm 00mm  1000mm
004" 04" 3 &
DISTANCE

Diffuse Mode
WORLD-BEAM®QS18 Expert™
1000
; e
C
E 100
3 S
S
Q G 10
A
I
N
1
1mm 10 mm 100 mm 1000 mm
0.04" 04" 4 4"

DISTANCE

1000
QS18E.W
E Diffuse
X
[4
g 10
e S
S
G 1 il
A
|
N
1
1mm 10 mm 100 mm 1000 mm
0.04" 04" - a0
DISTANCE

1000

S18E..DV
E Diffuse
X
C
E 10
s
S
G 1 (L
A
|
N
1
1mm 10 mm 100 mm 1000 mm
004" 04" g @
DISTANCE

Range:800 mm| LED: O

Range:500 mml Lep: O

Range:300 mml LeD: O

Range:600 mml LED: .
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SLOT & AREA

MINIATURE

FIBER OPTIC

BANNER

i onvergent, Diffuse, Adjustable-Field and Fixed-Field mode performance based on 90% reflectance white test car
Excess Gain Curves (C Diffuse, Adjustable-Field and Fixed-Field mode perf based on 90% refl h d

O = Infrared LED

Convergent Mode

WORLD-BEAM® QS18
1000
e Qs18..0v15
T 1711
X
c
E 100
: i
s ]
G 1
A
! i
N
1 M
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4 (@0 (40.0%)
DISTANCE

@ = Visible Red LED

¥ = Visible Red Laser

Convergent Mode

WORLD-BEAM® QS18
1000
. iasts..cvas
X T T TTTT
Convergent Mode
g 100
q t s
s
G 1
A
1
N
1
1mm 10 mm 100 mm 1000 mm
(0.04") (04 (407 (@0.0")
DISTANCE

Convergent Mode

WORLD-BEAM® QS18 Expert”

1000

QS1BE.CV15

E
X Convergent Mode-
C
E 100
s i
S 1
[
G 10 |
A :
| [
N |
1
1.0mm 10.0 mm 100 mm 1000 mm
0.04" 04" 40" 40.0"
DISTANCE

Convergent Mode

WORLD-BEAM® QS18 Expert”

1000

QsteE.cvds |

E

X Convergent Mode

c

E 10

S

S s

G 1

A f

| 1

N ]
1
10mm  100mm  100mm  1000mm
004" 04" 40" a0

DISTANCE

Range: 16 mml Lep: @

Range: 43 mml LED: @

Range: 16 mml Lep: @

Range: 43 mml LED: @

Adjustable-Field Mode

WORLD-BEAM® QS18
Background Suppression

R ———=—cc=awmpans
QS18.AF H

--- at4omm T
— at15mm 1H

'=‘\ m;
Excess Gain
~

1
1

z 1 A
\

1 10 100
Range (mm)

Adjustable-Field Mode

WORLD-BEAM® QS18
Foreground Suppression

00—

Qs18.AF =5
- ataomm IH
at15mm

Excess Gain

Adjustable-Field Mode

WORLD-BEAM® QS18
Background Suppression

1000

QS18..AF
- - -at30 mm
at 300 mm-

4 m?
Z—>»0 womoxm
\
A\
Y
\
i

i3
T
1
1|

1mm 10mm 100 mm 1000 mm
" P 40"

DISTANCE

Adjustable-Field Mode

WORLD-BEAM® QS18
Foreground Suppression

1000

QS18.AF
yin - - -at30 mm
/ T —— at 200 mm

8

X
Y
\

Z—>0 womoxm
SSs

1mm 10mm 100 mm 1000 mm
04 4 I 40"
DISTANCE

Cutoff: 1540 mm | LED: @

Cutoff: 30-300mm | LED: @

Cutoff: 30-200mm | LED: @

Adjustable-Field Mode

WORLD-BEAM® QS18

1000 ==
=& Qs18.AF

v --- at20mm
— at100

100 =

'=‘\ e;
Z—>® womoxm

1

1mm 10mm 100 mm 1000 mm

o 4 4 @0
DISTANCE

Adjustable-Field Mode

WORLD-BEAM® QS18
Class 1 Laser

1000

= ast8.AF
- at30mm

t150m

o L N

+
T
T
|

Z—->® womoxm

1
1mm 10 mm 100 mm 1000 mm
04" & & 40"
DISTANCE

Adjustable-Field Mode

WORLD-BEAM® QS18
Class 2 Laser

1000

Qs18.AF
- -~ at50mm
f — at

100 I

Z—-P0 vomoxm

/|
MRl
I
, |
1 mm 10 mm 100 mm 1000 mm
04" 4" 4" 40"
DISTANCE

Fixed-Field Mode
WORLD-BEAM® QS18
1000
E LA
Fixed-Field
E 100
d:
S
G 10
A =
I
N
1
0.1 mm 1.0mm 10.0 mm 100 mm
(0.004") (0.04") (0.4") (4.0")
DISTANCE

Cutoff: 20-100mm |LED: .

Cutoff: 30-150 mm| LED: ¢

Cutoff:50-250mm | LED: ¢

Fixed-Field Mode
WORLD-BEAMP® QS18
1000
e 0S18...FF100 7
X T T
Fixed-Field
E 100
;
q s
G 1 it
A
I
N I A 1
1
0.1mm 1.0 mm 10.0 mm 100 mm
(0.004) (0.04") (0.4") (.07
DISTANCE

Opposed Mode— Glass Fiber

WORLD-BEAM®QS18
1000
OS18F J——rrr
E i
X JURUBAAAL
[4 Opposed Mode
E 100 Glass Fibers
S ==
Q S 17235 Fibers 1
w/L9 lenses [T
G 10 I|
A = &Y
] Fmss 238
N Fibers Fibers
o L LITTHINT TN
0.01m 0.1m m 10m
(0.033") (0.33") (3.3) (33")
DISTANCE

Diffuse Mode— Glass Fiber

WORLD-BEAM®QS18
1000
QS18F
E iijjm—
X Diffuse Mode
g 100 Glass Fibers
s i
8 i
g 0= BT23S Fiber
PR
I BII:{L {FU { m\
N her
NI
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4 (40")
DISTANCE

Cutoff: 50 mm| LED: @

Opposed Mode—Plastic Fiber

WORLD-BEAM® QS18
1000 —r7
E 0S18..FP
0s18..FP3
X L
Opposed Mode
E 10 Plastic Fibers
S HH——1
s i
PIT66U Fiber
G 11
A =—FPIT46U Fiber :HN
! I RERER Y
N T
; [T 1 ‘
1mm 10 mm 100 mm 1000 mm
(0.04) (0.40") (4.0 (40%)
DISTANCE

Cutoff: 100 mm| LED: @

Range: Varies | Lep: O

Range: Varies | Leb: O

Range: Varies | LED: @

More information online at bannerengineering.com ‘ Continued on next page
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PHOTOELECTRIC

FEATURED

RECTANGLE

Excess Gain Curves (Diffuse mode performance based on 90% reflectance white test card)

@ = Visible Red LED

Diffuse Mode— Plastic Fiber

WORLD-BEAM® QS18

Opposed Mode— Plastic Fiber

WORLD-BEAM® QS18 Expert™

Diffuse Mode— Plastic Fiber

WORLD-BEAM® QS18 Expert”

E
X
C
E 10 To6U fibers=1
S
S
G 10 i
A
|
N 1 Ltperasu i
1 L1
Otmm  10mm 10mm 100 mm
0004" 004" 04" -
DISTANCE

1000 T
£ 0518..FP
E  0518..FP
X Diffuse Mode
g 10 Plastic Fibers
“\ S 7 'BT66U Fiber
j s ||
G 10
A o1 m———
= i ni
N iher
A 1T A
0.1mm 1mm 10 mm 100 mm
(0.004") (0.04") (0.4") (a)
DISTANCE
Range: Varies | LED: .

1000
i Sy
E T QS18EFP i1
X pposed Mode
‘E: 0 PTGG‘U”"I} ""’
; s ibers
L :
2 1 =Ee bers
I
N
]
1.0mm 10.0 mm 100 mm 1000 mm
0.04" 04" 40" 400"
DISTANCE
Range: Varies | LED: .

Range: Varies | LED: '

Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Opposed Mode

WORLD-BEAM® QS18

® = visible Red LED

P = Visible Red LED Polarized

Opposed Mode
WORLD-BEAM® QS18

Effective Beam: 13 mm

Effective Beam: 13 mm

Retroreflective Mode

WORLD-BEAM® QS18

RIGHT ANGLE

Polarized

BARREL

Retroreflective Mode
WORLD-BEAM® QS18

, . , . . . . ) )
L [— QS186EB and S18...RB . | asts...1v} . [ 0818...LP7 I 3
750 mm :nsu:f:’fm::': 0818... 30" MM posed Wode 1w 150mm - ive Mode & 30 mm =S 12
500 mm [— 2 300 mm | 2 100 mm ‘ e 20mm | i 08
250 mm AV T 150 mm 6 50 mm i ﬁLT_“ Feflestor 2 10mm I with BRT-84 Reflector o

0 0 0 0 0 T y 0 0 ) 0
/ "
250mm e 150 mm 6 50 mm 2 10mm o4
500 mm Ao 300 mm ] 12 100 mm 2 20 mm 08
750mm ar 450 mm 18 150 mm 6 30 mm 12

o am  sm  12m  t6m  20m 0 0%m 15m 225m 30m 375m 0 15m 30m 45m 60m 75m CO T R S b

(12)  @6) @) (52) (66) (25) (8 (75) (10) (125) () (109 (18) (200 (25 DISTANCE
DISTANCE DISTANCE DISTANCE
Range: 20 m |LED: O Range: 3m | Lep: O Range: 6.5m |LED: o Range:35m |LED: P

Polarized
Retroreflective Mode
WORLD-BEAM®QS18 Expert™

F— dstee.Lp

60 mm 240
= Mode

40mm /:T 16"
20mm BRT-84 Reflector 08"

0 0
20mm 08"
40mm 16"
60mm 240

0 075m 15m  225m  3m  375m

28 5 75 10 128

DISTANCE

Diffuse Mode

WORLD-BEAM® QS18

L as1s..0

6mm 0.24
[ Ditfuse Mode
4mm 0.16"
'} 2mm 0.08"
0 —o
/
2mm 0.08
4mm 0.16"
6mm 0.24"

0 100mm 200mm 300mm 400mm 500 mm
(4.0 (8.0 (12.0° (16.0 (20.0")

DISTANCE

Diffuse Mode
WORLD-BEAMP® QS18

s0mm |- 0518...08 2
[ Diftuse Mode
20mm 0.8
10mm \ 0
I
‘ﬁ} 0 ,' 0
y 10 04"
mm ]
20mm 0.8
30mm 12

0 100mm 200mm 300mm 400mm 500 mm
(4.0 (809 (12.0Y (16.0% (20.0")

DISTANCE

Divergent Diffuse Mode

WORLD-BEAM® QS18

[ asie |
s0mm [ 0518 W 12
L Divergent
20mm - pifiuse Mode 0.8
10 mm 0.4"
0 0
10 mm 0.4"
20mm 0.8
30 mm 1.2

0

20mm 40mm 6Omm 80mm 100 mm
(0.8 (167 (249 (329 (4.0

DISTANCE

Range: 3.5m |LED: P

Range: 450 mm| LED: O

Range: 450 mml LeD: O

Range: 100 mml Lep: O
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Beam Patterns (Diffuse and Convergent mode performance based on 90% reflectance white test card)

O = Infrared LED
Diffuse Mode

WORLD-BEAM® QS18
Class 1 Laser

3mm |__0818..LD 012
2mm 0.08"
__tom 0.04"
0 ——0
—]
1mm 0.04"
2mm 0.08"
3mm 0.12"

0 60mm 120mm 180mm 240mm 300 mm
(2.36" (4.72%) (7.09") (9.45%) (11.8°)

DISTANCE

® - visible Red LED

'*’ = Visible Red Laser

Diffuse Mode

WORLD-BEAMP® QS18
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4mm 045"

3 2mm {] 007"
0 A} 0

2mm [§ 007"

4mm 015"

6mm 023"
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@) @) ) () (20
DISTANCE

Diffuse Mode

WORLD-BEAMP® QS18
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3 0 L]

Smm 02

10mm 04"
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0 200mm 400mm 600mm 800mm 1000 mm
@) e () (2)  (@40)
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BANNER

Diffuse Mode
WORLD-BEAM® QS18 Expert"

|- QS18E.D
omm - piuse 12°
20 mm 08"
) 10mm 04"
0 0
10 mm 04"
20 mm 08"
30 mm 12"

0 200mm 400mm 600mm 800 mm 1000 mm
8 6 % At

DISTANCE

Range: 300 mm| LED: ¥

Range: 450mm | LED: @

Range: 1 m | Lep: O

Range: 800 mm| LED: O

Diffuse Mode

WORLD-BEAM® QS18 Expert”

QS18E.DB
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0mm 2

&  15mm 0g"
‘D 0 0

15mm 0

0mm 12

5mm 18

0 100mm 200mm 300mm 400mm 500 mm
4 8 12" 16" 20"

DISTANCE

Diffuse Mode
WORLD-BEAM® QS18 Expert”

QS18E.W

45mm Diffuse 18"

30 mm 12"

) 15mm 08"
J 0 0

15mm 06"

30 mm 12"

45mm 18"

0 100mm 200mm 300mm 400 mm 500 mm
rd 8 2 6 2

DISTANCE

Diffuse Mode
WORLD-BEAM® QS18 Expert”

QS18E.DV -]

30mm Diffwse o 12

20mm 08"

o 10mm 04
‘D 0 0

10mm — 04

20mm 08"

30mm 12"
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Convergent Mode
WORLD-BEAM® QS18

smm [—_0518...CV15 0.24
- Convergent
4mm 0.16"
R 2mm 0.08"
0 0
2mm 0.08"
4mm 0.16"
6mm 0.24"

0 10mm 20mm 30mm 40mm 50mm
(04 (0.8 (129 (1.6 (209

DISTANCE

Range: 500 mm| LED: O

Range: 300 mm| LED: O

Range: 600 mm| LED: @

Range: 16 mm |LED: @

Convergent Mode

WORLD-BEAM® QS18

- ' |
omm [~ 0518...CV45 e
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0 0
2mm 0.08"
4mm 016"
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Convergent Mode
WORLD-BEAM® QS18 Expert™
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‘IP w ° 0

| 2mm 008"
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Convergent Mode
WORLD-BEAM® QS18 Expert™
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w I
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Opposed Mode— Glass Fiber

WORLD-BEAM® QS18

\
75mm Qs18F 3
I Opposed Mode

50 mm t 2z

25 mm = |

0 <m 35 ) m2ss | 0

25mm Vi

50mm 2

75mm 3

0 100mm 200mm 300mm 400 mm 500 mm
@) @) () (18) (20"

DISTANCE

Range: 43 mm |LED: @

Range: 16 mm |LED: o

Range: 43 mm | LED: @

Range: Varies | LED: O

Diffuse Mode— Glass Fiber

WORLD-BEAM® QS18

|

1.9mm ! 0.075"
1.3mm Diffuse 0.050"
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o [eriss 3 BT235 — 0
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0.65mm 0.025°
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Opposed Mode—Plastic Fiber
WORLD-BEAMP® QS18

| _0S18..FP |

60mm [ I 240
mm —0$18..FP—|——F—

40mm } PITG6U 16"
s 2 e 08

) m Prise0

i 0 yi 0

20mm (X2
40mm [ 15"
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60mm [ Plastic Fi 240

I

0 50mm 100mm 150 mm 200 mm 250 mm
() @) (6" @) (1)
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Diffuse Mode— Plastic Fiber

WORLD-BEAM® QS18

|_Qs18..FP
aomm [ 0s18..FP 1z
[~ Diffuse Mode

20mm 08"

[ Piastic Fibers

10mm PBTG6U 04
0 0
10mm 0.4

20mm 08"

30mm 1.2

0 20mm 40mm 60mm 80mm 100 mm
08) (1.6 (24 @2) @8)

DISTANCE

Opposed Mode— Plastic

Fiber
WORLD-BEAM® QS18 Expert”

60 mm QS18EFP | 24
Opposed Mode |
40mm — 1%
20mm - PITG6U Fibers = .
0 < PIT4SU Fib 0
20mm 08
7
40mm == 1%
60 mm 24

0 50mm 100mm 150mm 200mm 250 mm
20" 40" 60" 80" 100"

DISTANCE

Range: Varies | Lep: O

Range: Varies | LED: @

Range: Varies | LED: @

Range: Varies | LED: @

More information online at bannerengineering.com

Continued on next page
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Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

@ - visible Red LED

Diffuse Mode—Plastic Fiber

WORLD-BEAM® QS18 Expert”

30mm | QS18EFP I 12"
Diffuse Mode ]

20mm I 08"

2 PBT66U Fibers —|
10mm ! 04"
0 = hiwd 0
10mm N \ 04
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30mm } 12"
I
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Range: Varies | LED: @

Minimum Separation Distance

WORLD-BEAM® QS18 Adjustable-Field
Background Suppression LED (30-300 mm)
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(Background Suppression Mode)
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RECTANGLE

RIGHT ANGLE

BARREL

WORLD-BEAM® QS18 Adjustable-Field
Foreground Suppression LED (30-200 mm)
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(Foreground Suppression Mode)
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BANNER

0.0
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———
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5 10 15 20 25 30 35
Distance to Object (mm)
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SLOT & AREA ‘ MINIATURE ‘ FIBER OPTIC ‘

Cutoff Point Deviation

WORLD-BEAM® QS18 Adjustable-Field WORLD-BEAM® QS18 Adjustable-Field
Background Suppression LED (20-100 mm) Background Suppression Class 1 Laser (30-150 mm)

il i3 e

Percent Deviation
IS
[
.
.
l
|
-
Percent Deviation
&
'
'

16 — = = = = 18% Gray Card
f— === 6% Black Card

-8 — = = = = 18% Gray Card N
| == 6% Black Card ™

| | I 20 |
20 35 50 75 100 30 60 90 120 150

Cutoff Setting (90% White Card) Cutoff Setting in mm (90% White Card)

WORLD-BEAM® QS18 Adjustable-Field

Background Suppression Class 2 Laser (50-250 mm)

0 =
4 bl -
~
- -
= % s ™ N

H
3 \\
£
g
£ \‘\

16 [— = = = = 18% Gray Card \\

— = 6% Black Card N
- L1
50 100 150 200 250

Cutoff Setting in mm (90% White Card)

More information online at bannerengineering.com 51
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QS30 Sensors
High-Performance,
Long-Range Sensors

The QS30 is a line of specialized photoelectric sensors that have the
ability to differentiate colors in low contrast applications.

* Right-angle, barrel- and side-mount sensors

+ Specialized models for reliable detection of

water or liquids containing water

QS30 page 54 QS30 Expert” page 56 QS30 Adjustable-Field page 58
Eight sensing modes for solving most applications: Single push-button programming with five advanced Background suppression models for detection of objects
opposed, retroreflective, convergent, diffuse, plastic and sensing options for reliable detection of reflective objects. when the background condition is not fixed, and foreground
glass fiber optic, and adjustable-field and fixed-field. suppression models for detection when background is fixed
High-performance sensing with visible, long-range and object varies in color or shape.

Class 1 and 2 lasers with narrow effective beam for
small object detection and precise position control.
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SLOT & AREA MINIATURE FIBER OPTIC

QS30 Universal Voltage page 59

Compact ac or dc powered sensor can be used in almost any
mounting configuration, including 18 mm barrel, base or side
mounting.

More information online at bannerengineering.com 53




PHOTOELECTRIC

Case Entry Detection Using
Polar Retroreflective Sensors

The QS30LP verifies that there is a box
present to be picked up before being sent
to the palletizer. Shrink wrap is placed
around the boxes on the pallet before
being shipped.
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FEATURED

QS30
DC-Operated
Long-Range Sensors

RECTANGLE

RIGHT ANGLE

The QS30 DC sensor is a specialized photoelectric sensor that has high

performance and long range with a consistent voltage source.

+ Ability to work reliably in low contrast applications

+ Ability to detect liquid in translucent and opaque bottles
* Right-angle, barrel- and side-mount sensors

+ Rated to IP67 for use in harsh environments

+ Cordsets and brackets see page 60

Opposed QS30, 10-30 V DC
Sensing Mode Range Connection
2m
@:><U 5-pin Euro QD
60 m
2m
OPPOSED
5-pin Euro QD
2m
HIGH-POWERED 5-pin Euro QD
5-pin Euro QD
OPPOSED
2m
5-pin Euro QD
Retro & Polar Retro QS30, 10-30 VDC
Sensing Mode Range Connection
2m
12 mt
RETRO 5-pin Euro QD
2m
8 mt
POLAR RETRO 5-pin Euro QD

For more specifications see page 61.

Output Type

Bipolar NPN/PNP

Bipolar NPN/PNP
LO

Bipolar NPN/PNP
DO

Output Type

Bipolar NPN/PNP

Bipolar NPN/PNP

BARREL

= Infrared LED
Model

QS30E Emitter*
QS30EQ Emitter*
QS30R

QS30RQ

QS30EX Emitter
QS30EXQ Emitter
QS30ARX
QS30ARXQ
QS30RRX
QS30RRXQ

m Visible Red LED

Model

QS30LV
Qs3oLva
QS30LP

QS30LPQ

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS30R W/30).

* Standard emitters will only work with standard receivers.
t Retroreflective range is specified using one model BRT-84 retroreflector.

/- Connection options: A model with a QD requires a mating cordset (see page 60).

BANNER
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Diffuse QS30, 10-30 V DC
Sensing Mode Range
<\: 1m
DIFFUSE

Fixed-Field QS30, 10-30 V DC

Sensing Mode Range

200 mm
Cutoff

400 mm
) Cutoff
FIXED-FIELD
600 mm
Cutoff

Connection

2m

5-pin Euro QD

Connection
2m
5-pin Euro QD
2m
5-pin Euro QD
2m

5-pin Euro QD

Opposed Water Detection QS30, 10-30 V DC

Sensing Mode Range

Del .

OPPOSED
WATER DETECTION

Bell -

OPPOSED
WATER DETECTION

SUPER HIGH-POWER

[D:'- 8mt

OPPOSED
WATER DETECTION

For more specifications see page 61.

Connection

2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD
2m

5-pin Euro Pigtail QD

Output Type

Bipolar NPN/PNP

Output Type

Bipolar NPN/PNP

Bipolar NPN/PNP

Bipolar NPN/PNP

Output Type

Bipolar NPN/PNP
LO

Bipolar NPN/PNP
DO

Analog: 0-10 V

Bipolar NPN/PNP
LO

Bipolar NPN/PNP
DO

Bipolar NPN/PNP
LO

Bipolar NPN/PNP
DO

= Infrared LED
Model

QS30D

QS30DQ

mmm) Visible Red LED
Model

QS30FF200
QS30FF200Q
QS30FF400
QS30FF400Q
QS30FF600
QS30FF600Q

—— Infrared LED
Model

QS30EXH20 Emitter*
QS30EXH20Q5 Emitter*
QS30ARXH20
QS30ARXH20Q5
QS30RRXH20
QS30RRXH20Q5
QS30RXH20U
QS30RXH20UQ5
QS30ARH20
QS30ARH20Q5
QS30RRH20
QS30RRH20Q5
QS30EXSH20 Emitter*
QS30EXSH20Q5 Emitter*
QS30ARXSH20
QS30ARXSH20Q5
QS30RRXSH20
QS30RRXSH20Q5

/- Connection options: A model with a QD requires a mating cordset (see page 60).
For 9 m cable, add suffix W/30 to the 2 m model number (example, QS30D W/30).

* Super High-Power emitters will only work with Super High-Power receivers.
t Sensors can be used at ranges greater than listed for applications that require less excess gain. Please consult the factory for assistance on your long-range applications.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

More information online at bannerengineering.com
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TEACH Mode

Sensors can be configured via any of five

TEACH or SET options (by push button

or the remote wire) to define the sensing

limits. Sensing limit configuration options

include:

+ Static TEACH: one switching threshold,
determined by two taught conditions

+ Dynamic (on-the-fly) TEACH: one
switching threshold, determined by
multiple sampled conditions

+ Light SET and Dark SET: one switching
threshold, offset from a single sensing
condition (the “dark” condition or the
“light” condition

+ Window SET: a sensing window,
centered around a single sensing
condition

56

FEATURED

QS30 Expert™
High-Performance with

Push-Button Programming

The QS30 Expert™ has high-performance sensing for challenging

applications and is easy to align with an 8-segment LED bargraph.

+ Available in laser retroreflective, diffuse, laser diffuse and retroreflective
sensing modes

+ Visible red LED or laser for easy alignment

+ Models available for reliable clear object detection

+ Models available for small object detection and precision control

+ Cordsets and brackets see page 60

RECTANGLE RIGHT ANGLE

Diffuse QS30 Expert™, 10-30 V DC =) Visible Red LD~ —4- Visible Red Laser
Sensing Mode Laser Class Range Connection Model
M 2m QS30EDV
% ’ _ High-Speed: 1100 mm
Normal: 1400 mm
~ DIFFUSE 5-pin Euro QD QS30EDVQ
M) 2m QS30LD
Class 1 400 mm
" DIFFUSE LASER 5-pin Euro QD Qs30LDQ
2m QS30LDL
Class 2 800 mm
DIFFUSE LASER 5-pin Euro QD QS30LDLQ

For more specifications see page 62.

BARREL

/- Connection options: A model with a QD requires a mating cordset (see page 60).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS30EDV W/30).
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Laser Retro & Polar Retro QS30 Expert™, 10-30 V DC mp Visible Red LED ~ — Visible Red Laser
Sensing Mode Laser Class Range Connection Model
d 2m QS30LLP
-~
H' ] Class 1 0.2-18 mt
LASER ¢
POLAR RETRO 5-pin Euro QD QS30LLPQ
2m QS30LLPC
Class 1
LASER (low contrast) 0218 mt
POLAR RETRO 5-pin Euro QD QS30LLPCQ
CLEAR OBJECT 2m QS30ELVC
— 100 mm to 2 mtt
RETRO 5-pin Euro QD QS30ELVCQ

For safe laser use (Class 1 or Class 2):

* Do not permit a person to stare at the laser from within the beam

+ Do not point the laser at a person’s eye at close range

+ Terminate the beam emitted by a Class 2 laser product at the end of its useful path
+ Locate open laser beam paths either above or below eye level, where practical

Pulse Power < 5.6 mW, 650 - 670 nm, 15 kHz,
CLASS 1 LASER PRODUCT 45 uS Pulse. Complies to 21 CFR 1040.10 &
EN60825-1:2001 except for deviations
pursuant to laser notice No. 50, dated 7-26-01.

to Laser Notice No. 50, dated 7-26-01. LASER LIGHT - DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT

Complies with 21 CFR 1040.10 and
1040.11 except for deviations pursuant

Class 1 Laser Sensors Class 2 Lasers

Lasers that are safe under reasonably Lasers that emit visible radiation in the
foreseeable conditions of operation, wavelength range from 400 nm to
including the use of optical instruments 700 nm, where eye protection is

for intrabeam viewing. Reference IEC normally afforded by aversion responses,
60825-1: 2001, section 8.2. including the blink reflex. This reaction

may be expected to provide adequate
protection under reasonably foreseeable
conditions of operation, including the
use of optical instruments for intrabeam
viewing. Reference IEC 60825-1:2001,
section 8.2.

For more specifications see page 62.

/- Connection options: A model with a QD requires a mating cordset (see page 60).
For 9 m cable, add suffix W/30 to the 2 m model number (example, QS30LLP W/30).
1t Retroreflective range is specified using one model BRT-51X51BM retroreflector. BRT-TVHG-2X2 and BRT-51X51BM are included.

Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
1t BRT-2X2LVC and BRT40X19A retroreflectors are included with sensor.
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QS30 Adjustable-Field
Background and
Foreground Suppression

The QS30 Adjustable-Field Sensor provides reliable, accurate detection,

even with low-reflectivity targets.

+ Background suppression models for detection of objects when the
background condition is not fixed

+ Foreground suppression models for detection when background is fixed
and the object varies in color or shape

* Fluorescent light and crosstalk avoidance for reliable sensing

+ Long range for reliable sensing up to 600 mm

+ Cordsets and brackets see page 60

Foreground Suppression QS30, 10-30 VDC s Visible Red LED
Sensing Mode Range Connection Output Type Model
Adjustable-FieId Foreground ADJUSTABLE-FIELD
+ Foreground suppression models for 2m QS30AFF400
reliable detection when a fixed Adjustable between .
background is present and the object 50-400 mm Bipolar NPN/PNP
color or shape varies FOREGROUND 5-pin Euro QD QS30AFF400Q
+ Objects detected to the face of the SUPPRESSION
sensor (no dead zone)
+ Simple multiturn screw adjustment of
the cutoff distance
+ Enhanced immunity to fluorescent . . .
lights Background Suppression QS30 Adjustable-Field, 10-30 V DC s Visible Red LED
+ Crosstalk immunity algorithm allows . .
two sensors to be used in close Sensing Mode Range Connection Output Type Model
proximity
+ Visible red emitter ADJUSTABLE-FIELD 2m QS30AF
Adistable betieen Bipolar NPN/PNP
EACKCROUND 5-pin Euro QD QS30AFQ
Adjustable-Field Background
+ Background suppression models detect ADAUSTABLE-TES 2m QS30AF600
objects of various color, and ignores Adiustable bet )
objects beyond their cutoff range L JU5SO?6080 mer\TI]V een Bipolar NPN/PNP
+ Simple multiturn screw adjustment of BACKGROUND ”
the cutoff distance R Parion 5-pin Euro QD QS30AF600Q
+ Enhanced immunity to fluorescent
lights

+ Crosstalk immunity algorithm allows
two sensors to be used in close
proximity

+ Visible red emitter

For more specifications see page 63.

/- Connection options: A model with a QD requires a mating cordset (see page 60).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS30AFF400 W/30).
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QS30 Universal Voltage
Versatile Sensors Operate on
AC or DC Voltage

The QS30 Universal Sensor is a versatile, specialized sensor for use in
many environments regardless of supply voltage.

+ Able to differentiate colors in low contrast applications

* Right-angle, barrel- and side-mount sensors

+ Available in opposed, retroreflective and fixed-field sensing modes

+ Operates from 12 to 250 V dc or 24 to 250 V ac

+ Cordsets and brackets see page 60

Opposed QS30, 12-250 V DC or 24-250 V AC = Infrared LED
Sensing Mode Range Connection Output Type Model
2m — QS303E Emitter
D):XD 60m
OPPOSED 2m e /r?wPRDe-II-ay QS30VR3R
Polar Retro QS30, 12-250 V DC or 24-250 V AC s} Visible Red LED
Sensing Mode Range Connection Output Type Model
8 mt 2m o /riPIRI’J(eTay QS30VR3LP
POLAR RETRO
Fixed-Field QS30, 12-250 V DC or 24-250 V AC s} Visible Red LED
Sensing Mode Range Connection Output Type Model
200 mm Cutoff 2m o /rflpégay QS30VR3FF200
— 400 mm Cutoff 2m o /riplgll-ay QS30VR3FF400
FIXED-FIELD SPDT
600 mm Cutoff 2m hilzey QS30VR3FF600

For more specifications see page 64.

/- Connection options:A model with a QD requires a mating cordset (see page 60).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QS303E W/30).
QD models: Available with modified specification, contact factory at 1-888-373-6767.

1 Retroreflective range is specified using one model BRT-84 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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Cordsets

Length

1.83m
4.57Tm

914 m

Euro QD (for Q models)
See page 908
Threaded 5-Pin
Straight Right-Angle

MQDC1-506 MQDC1-506RA
MQDC1-515 MQDC1-515RA

MQDC1-530 MQDC1-530RA

-

Additional cordset information available.
See page 902.

Brackets

See page 872
SMB30A SMBQS30L

QS30

See page 874
SMBQS30YL SMBQS30Y

See page 874 See page 874

FEATURED

Additional brackets and more information available.
See page 852.

Wh\ss 0 mm 220 mm

44.0 mm

33.0mm

Opposed, Retroreflective, Diffuse,

44.0 mm
33.0mm

Fixed-Field and Expert Models

Suffix E, R, LP, LV, D, AF, FF, LLP, LLPC,

60

LVC, EDV, LD and LDL

BANNER

Opposed High-Power Models
Suffix EX and RX

RECTANGLE

Other Accessories

Reflectors

See page 932

RIGHT ANGLE

Apertures

See page 958

e <

44.0 mm

33.0mm

Adjustable-Field, Fixed-Field and
Universial Voltage Models
Suffix AFF, FF, R, E, LP

BARREL
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QS30 Specifications

MINIATURE FIBER OPTIC

Supply Voltage and Current

Emitters (High-Powered): 10 to 30 V dc (10% max. ripple) at less than 70 mA Emitters (Water): 10 to 30 V dc (10% max. ripple) at less than 80 mA
Receivers (High-Powered): 10 to 30 V dc (10% max. ripple) at less than22 mA  Receivers (Water): 10 to 30 V dc (10% max. ripple) at less than 65 mA
Analog Receivers (water): 15 to 30 V dc (10% max. ripple) at less than 65 mA (exclusive of load)

All others: 10 to 30 V dc (10% max. ripple) at 40 mA, (exclusive of load)

Supply Protection Circuitry

Protected against reverse polarity and transient voltages

Output Configuration

Bipolar: One PNP (current sourcing) and one NPN (current sinking); Light Operate (LO) or Dark Operate (DO) selectable or configurable (depending on model)

Output Response Time

Opposed: 5 milliseconds ON/OFF
Opposed (High-Power): 30 milliseconds ON/OFF

Opposed (Water):
10 x excess gain or more- Standard: 1 millisecond ON/OFF Super High-Power: 10 milliseconds ON/OFF
2x to 10x excess gain- Standard: 3 milliseconds ON/OFF Super High-Power: 30 milliseconds ON/OFF

All others: 2 milliseconds ON/OFF

Delay at Power-Up

100 milliseconds; outputs do not conduct during this time (except Opposed High-Powered and Water)

Repeatability

Opposed: not applicable
Opposed (High-Power): 5 milliseconds
Opposed (Water):
10 x excess gain or more— Standard: 500 microseconds Super High-Power: 5 milliseconds
2x to 10x excess gain- Standard: 2.5 milliseconds Super High-Power: 25 milliseconds
All others: 500 microseconds

Adjustments

Opposed (High-Power and Water): Light Operate/Dark Operate-dependent on model selected
Frequency via gray wire:  A: Gray (+)  B: Gray (-)

Emitter only: LED inhibit, via white wire
White (-) turns emitter LED OFF (to allow verification of sensor operation)

Opposed, Retroreflective, and Polarized Retroreflective: Selectable Light/Dark Operate is achieved via the gray wire
Light Operate: Low (0 to 3 V)* Dark Operate: High (open or 5 to 30 V)*

Diffuse: Selectable Light/Dark Operate is achieved via the gray wire
Light Operate: High (open or 5 to 30 V)* Dark Operate: Low (0 to 3 V)*

Diffuse, Retroreflective, and Polarized Retroreflective (only):
Single-turn sensitivity (Gain) adjustment potentiometer

* Input impedance 10 kQ
See datasheet for more detailed information

Indicators

Opposed (High-Power):
4-LED Signal Strength light bar
Green LED: Power ON Frequency indicator: (A or B) Receiver only: Yellow LED: Output conducting

All others (except emitters):
Large, oval LED indicator on sensor back
Yellow: Output conducting
Small indicator on back (adjustable-field only)
Blue/Red: End of travel (EOT) LED
2 indicators on top
Green: Power ON Yellow: Light sensed

Construction

ABS plastic housing; acrylic lens cover
Opposed High-Power Lenses: Impact resistant lens material

Environmental Rating

Opposed (High-Power): Cabled: IP67; NEMA 6P Opposed (High-Power) QD: IP69K per DIN 40050-9
Opposed (Water): IEC IP67 (NEMA 6); PW12 1200 PSI washdown per NEMA PW12
All others: IP67; NEMA 6

Connections

5-conductor 2 m or 9 m PVC cable, or 5-pin 150 mm pigtail or integral Euro-style quick-disconnect fitting, depending on model.
QD cordsets are ordered separately. See page 60.

Operating Conditions

Opposed (Water), Opposed (High-Power): -20° to +60° C Relative humidity: 90% (non-condensing)
All others: -20° to +70° C Relative humidity: 90% (non-condensing)

Certifications

q
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QS30 Expert™ Specifications

Supply Voltage and Current | Diffuse LED and Retroreflective LED: 10 to 30 V dc (10% max. ripple) at less than 25 mA, exclusive of load
Diffuse Laser and Retroreflective Laser: 10 to 30 V dc (10% max. ripple @ 10% duty cycle) @ 35 mA max current, exclusive of load

Output Protection Circuitry Protected against output short-circuit, continuous overload, transient over-voltages and false pulse on power-up

Sensing Beam LED models: 660 nm visible Red
Laser models: Class 1: 650 nm visible Red Class 2: 658 nm visible Red
Beam Size at Aperture Diffuse Laser: Approx. 2 mm
Retroreflective Laser: Approx. 3 mm
Output Configuration Bipolar: One NPN (current sinking) and one PNP (current sourcing); Light Operate (LO) or Dark Operate (DO) configurable
Output Response Time Diffuse LED:

High-speed mode: 300 microseconds
Normal mode: 1.8 milliseconds
Diffuse Laser, Retroreflective Laser and Retroreflective LED: 500 microseconds

Delay at Power-up Diffuse LED and Retroreflective LED: 250 milliseconds; outputs do not conduct during this time
Diffuse Laser and Retroreflective Laser: 1 second max.; outputs do not conduct during this time
Repeatability Diffuse LED:

High-speed mode: 100 microseconds
Normal mode: 150 microseconds
Retroreflective LED: 150 microseconds
Diffuse Laser and Retroreflective Laser: 70 microseconds

Adjustments 2 push buttons and remote wire for TEACH programming and configuration
See datasheet for detailed information
Indicators 2 LEDs:

Green: Power ON
Yellow: Output conducting
See datasheets for more detailed information

Construction PC/ABS housing with acrylic lens cover
Environmental Rating Retroreflective LED: IEC IP67 (NEMA 6); PW12 1200 PSI washdown
All others: IP67; NEMA 6
Connections 5-conductor 2 m or 9 m attached PVC cable, or 5-pin Euro-style quick-disconnect fitting. QD cordset are ordered separately. See page 60.
Operating Conditions Diffuse LED and Retroreflective LED:
Temperature: -10° to +55° C Relative humidity: 95% @ 55° C (non-condensing)
Diffuse Laser and Retroreflective Laser:
Temperature: -10° to +50° C Relative humidity: 95% @ 50° C (non-condensing)
Application Note QS30ELVC models: If supply voltage is > 24 V/ dc, derate maximum output current 1 mA/°C above 25°C

Certification c €
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QS30 Adjustable-Field Specifications

Supply Voltage 10 to 30 V dc (10% max. ripple); current consumption:
AF600 & AFF400 models: Less than 80 mA at 10 V dc, less than 40 mA at 30 V dc
AF models: 45 mA max current

Supply Protection Circuitry Protected against reverse polarity and transient voltages

Delay at Power-Up AF600 & AFF400 models: 200 milliseconds; outputs do not conduct during this time
AF models: 250 milliseconds; outputs do not conduct during this time

Output Configuration Bipolar: One PNP (current sourcing) and one NPN (current sinking

Output Rating AF600 & AFF400 models:

100 mA total output current (derate 1 mA per °C above 30° C)

Off-state leakage current: less than 5 pA@ 30 V dc

ON-state saturation voltage: NPN: less than 1.5V @ 100 mA PNP: less than 2.0 V @ 100 mA

AF models:

150 mA total output current (derate 1 mA per °C above 25° C)

Off-state leakage current: less than 50 pA @ 30 V dc

ON-state saturation voltage: NPN: less than 200 mV @ 10 mA; less than 1V @ 150 mA PNP: less than 1.25V @ 10 mA; less than 2V @ 150 mA

Output Protection Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time AF600 & AFF400 models: 5 milliseconds ON/OFF
AF models: 1 millisecond ON/OFF

Repeatability AF600 & AFF400 models: 750 microseconds
AF models: 170 microseconds

Adjustments AF600 & AFF400 models:

Four-turn adjustment screw sets cutoff distance between min and max. positions, clutched at both ends of travel
AF models:

2 push buttons and remote wire

+ Easy push-button configuration

+ Manually adjust (+/-) cutoff (push buttons only)

+N.O./N.C. and OFF-delay configuration options (push buttons only)

+ Push-button lockout (from remote wire only)

2 push buttons or LO/DO adjustment

Indicators AF600 & AFF400 models:
Large, oval LED indicator on sensor back
Yellow: Output conducting
Small indicator on back
Blue/Red: End of travel (EOT) LED
2 indicators on top
Green: Power ON
Yellow: Light sensed
AF models:
8-segment red bargraph: Distance relative to cutoff point
Green LED: Power ON
Yellow LED: Output conducting

Construction ABS plastic housing; acrylic lens cover

Environmental Rating IEC IP67; NEMA 6

Connections 5-conductor 2 m or 9 m PVC cable, or 5-pin 150 mm pigtail or integral Euro-style quick-disconnect fitting, depending on model.
QD cordsets are ordered separately. See page 60.

Operating Conditions AF600 & AFF400 models: -20° to +60° C; 95% relative humidity @ 50° C non-condensing)
AF models: -10° to +55° C; 90% relative humidity @ 55° C (non-condensing)

Vibration and All model meet Mil. Std. 202F requirements. Method 201A (Vibration: 10 to 60 Hz max. double

Mechanical Shock amplitude 0.06", max. acceleration 10G). Also meets IEC 947-5-2 requirements: 30G, 11 milliseconds duration, half sine wave.

Certifications C €
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QS30 Universal Voltage Specifications

Supply Voltage 24 t0 250 V ac, 50/60 Hz or 12 to 250 V dc (1.0 watt max.)

Supply Protection Circuitry Protected against transient voltages

Output Configuration SPDT (Single-Pole Double-Throw) electromechanical relay output (all models except emitters)
Output Response Time 15 milliseconds ON/OFF

Delay at Power-Up 100 millisecond delay; output does not conduct during this time

Indicators 2 LED indicators on sensor top:

Green: Power ON
Yellow: Light sensed

Large, oval LED indicator on sensor back (except emitters):
Yellow: Output conducting
See datasheet for detailed information

Construction ABS housing; Acrylic lens cover
Environmental Rating IEC IP67; NEMA 6
Connections 2 m or 9 m 5-wire PVC cable
Operating Conditions Temperature: -20° to +70° C Relative humidity: 95% @ 50° C (non-condensing)
Certifications c € cus
LISTED
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Excess Gain Curves

O = Infrared LED
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MINIATURE
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FIBER OPTIC

LP = Visible Red Laser Polarized

Opposed Mode
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BANNER
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Foreground Suppression

QS30AFF400
(based on 90% White Card)
L L

10 100 1000
04 4 40
DISTANCE

Range:400 mml LED: '*'

Range: 800 mml LED: '*'

Range: 1400 mm*l LED: @

Cutoff: 50400 mm | LED: @

Adjustable-Field Mode
WORLD-BEAM® QS30
Background Suppression

1000

£ QS30AF
i
Adjustable-Field Mo

100 i

Z—>0 womoxm
3
—

1

1 mm 10mm 100 mm 1000 mm
0.04" 04" 4 4"
DISTANCE

Adjustable-Field Mode
WORLD-BEAM® QS30
Background Suppression

1000
QS30AF600

(based on 90% White Card)
Ly L

wmmoxm

Z—->0

10 100 1000
4 40"

DISTANCE

Fixed-Field Mode
WORLD-BEAM® QS30

1000 =
£ E 0830..FF200
t
X [ Fixed-Field Mode — 4
C
E 100
S T
T
8 |
G 1 |
A
|
N
1
1mm 10 mm 100mm 1000 mm
0.04" 04" I3 a0
DISTANCE

Cutoff: 50-300 mm | LED: @

Cutoff: 50-600 mm | LED: @

Cutoff: 200 mm| LED: @

2 10 mm spot size @ 160 mm focus
@ 7 mm spot size @ 200 mm cutoff

Using 18% gray test card: performance
will be 95% of values shown.
Using 6% black test card: performance
will be 90% of values shown.

More information online at bannerengineering.com

Continued on next page
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PHOTOELECTRIC FEATURED RECTANGLE RIGHT ANGLE BARREL

Excess Gain Curves (Fixed-Field mode performance based on 90% reflectance white test card)

® = visible Red LED

Fixed-Field Mode Fixed-Field Mode
WORLD-BEAM® QS30 WORLD-BEAM® QS30
1000
E e E E= QS30FF 600
X Adjustable-Field Mode[ {4 X [~ Fixed-Field Mode
) E 100 2 10 mm spot size @ 160 mm focus ‘ E 100 ; 2 10 mm spot size @ 160 mm focus
q : 2 10 mm spot size @ 400 mm cutoff q H ¥ 2 15 mm spot size @ 600 mm cutoff
\ G 10
ﬁ ? ! Using 18% gray test card: performance A T Using 18% gray test card: performance
\ will be 90% of values shown. N will be 85% of values shown.
1 Using 6% black test card: performance Ton wem wm s T Using 6% black test card: performance
e W™ will be 85% of values shown. o a0yl be 75% of values shown.
DISTANCE DISTANGE
Cutoff: 300 mml LED: @ Cutoff: 600 mml LED: @

Fixed-Field Mode

WORLD-BEAM® QS30

1000

= QS30FF 600
[ Fixed-Field Mode

100 2 10 mm spot size @ 160 mm focus

| 2 15 mm spot size @ 600 mm cutoff

T Using 18% gray test card: performance
will be 85% of values shown.
T Using 6% black test card: performance

Z—>o womoxm

1 mll: 10 mm 100 mm 1000 mm|
004 o8 ¢ “ | will be 75% of values shown.
DISTANCE

Cutoff: 600 mm| LED: @

Minimum Separation Distance

WORLD-BEAM® QS30 Adjustable-Field WORLD-BEAM® QS30 Adjustable-Field
Background Suppression (50-600 mm) Foreground Suppression (50-400 mm)

QS30AF600 Minimum Separation Between Object and Background QS30AF400 Minimum Separation Between Object and Background

50 0-
Object/Background \\

: \ \ White/White
40 1 i / } y i I -10 \ \
30 / 20 \
20 / / -30 \
© / / . _ \ [Black/White, Gray or Black

/ 4 7 a— “
[ e | / Object/Background
0 -50

o 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Distance to Object (mm )

Gray/Gra"—‘

\\

¢

Minimum Separation (mm)

™
f
Minimum Separation (mm)

[z]

Distance to Object (mm)
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SLOT & AREA

MINIATURE

FIBER OPTIC

Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Opposed Mode

WORLD-BEAM® QS30

Effective Beam: 18 mm

— Qs30 .
6m | opposed Mode 15
3m 10
15 5
" Y

0 0
1.5m 7 5'
3m 10
6m 15'

0 15m  30m 46m 6lm 76m
50°  100'  150'  200° 250

DISTANCE

@ - visible Red LED

Opposed Mode

WORLD-BEAM® QS30
High Power

Effective Beam: 18 mm

[ Opposed Mode

&

0 45m 90m  135m  180m  225m
150 3000 450 600 750"

DISTANCE

P = Visible Red LED Polarized

[ QS30 Series 15

ﬁ' = Visible Red Laser

Opposed Mode

WORLD-BEAM® QS30 Water

Effective Beam: 13 mm

|
450 mm Qs30 — 18"
Opposed Mode | ..
300 mm Water Sensor | 2
. 150mm 2
0 0
4 Ay Low Gain
150 mm 6
300mm High Gain 1ol 0
High
450 mm power | 18"
0 20m 40m  60m  80m
(6) (12) (18) (24)
DISTANCE

BANNER

Retroreflective Mode

WORLD-BEAM® QS30

| 0830..Lv |
160 mm | 63"
100 mm I 3
. 0mm with BRT-84 15
Reflector
0 0
40 mm 16"
h 100 mm 39
160 mm 6.3"
0 3m 6m 9m 12m 15m
0 2 W 4 s
DISTANCE

Range:60m |LED: O

Range: 213m |LED: O

Range: 8 m |LED: O

Range: 12 m |LED: [ )

Polarized

Retroreflective Mode
WORLD-BEAM® QS30

| 0530..LP|
160 mm | Polarized | 6.3"
100 mm I 3.9
<. 40mm with BRT-84 15
Reflector
0 0
40mm 16"
© 100mm 3.9
160 mm 63"
0 2m  4m  6m  &m 10m
[3 w2 3 4
DISTANCE

Diffuse Mode
WORLD-BEAMP® QS30

s30D0 —|

60 mm Diffuse — 2.4

40 mm 16"

- 20mm 0.8"
‘ ; ‘

20mm 0.8"

h 40 mm 16"

60 mm 24"

0 200mm 400mm 600mm 800 mm 1000 mm
8 6 2 32 40

DISTANCE

Diffuse Mode

WORLD-BEAM® QS30 Expert™
Class 1 Laser

6mm | 0.24"

. 4mm ﬁj uuﬂffﬂnne 0.16"

2mm 0.08"
"% n

2mm 0.08"

4mm 0.16"

6mm 0.2

0 100 mm 200mm 300 mm 400 mm
a0 8.0 o “

DISTANCE

Diffuse Mode

WORLD-BEAM® QS30 Expert™
Class 2 Laser

6mm ! 0.28"
Qs30 "
L ﬂ%ﬁnmuse Mode 0.16'
‘ 2mm 0.08"
d 0 0
. 2mm . 7 0.08"
4 0.16"
mn N
6 mm 0.24"

0 200 mm 400mm 600 mm 800 mm
8.0" 16.0 240" 32.0"

DISTANCE

Range: 8 m |LED: P

Range: 1m |LED: O

Range: 400 mm | LED: ¥

Range: 800 mm | LED:

Diffuse Mode

WORLD-BEAM® Expert"
Visible Red LE

| '
QS30EDV Series 041"

12mm
= = - High Speed
8mm = —— NormalSpeed | 3¢
4mm = 016"
ya =

0 30mm G0mm 900mm 1200mm 1500 mm
(18 (236 (54 @2) (5907

DISTANCE

7 0 = 0
4mm [N 1 == 016"
8mm P 031"

A2mm 047"

Range: 1400mm| LED: @

More information online at bannerengineering.com
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FEATURED RECTANGLE RIGHT ANGLE BARREL
Q12
Miniature
Self-Contained Sensors
The Q12 sensor is a small sensor with high performance for
powerful sensing in confined spaces.
+ Overmolded housing
« Short-range background suppression
* Visible red LED for easy alignment
« Powerful optics
+ Cordsets and brackets see page 70
Opposed Q12,10-30 VDC mm). Visible Red LED
Sensing Mode Range Connection Output Models LO* Models DO*
M M 2m - Q126E Emitter
). 2m 4-Pin Pico Pigtail QD - Q126EQ Emitter
~ OPPOSED 3-Pin Pico Pigtail QD - Q126EQ3 Emitter
- - 2m Bipolar NPN/PNP  Q12AB6R Q12RB6R
e - 4-Pin Pico Pigtail QD Bipolar NPN/PNP  Q12AB6RQ Q12RB6RQ
L] L 3-Pin Pico Pigtail QD PNP Q12AP6RQ3 Q12RP6RQ3
OProsED 3-Pin Pico Pigtail QD NPN Q12AN6RQ3 Q12RN6RQ3
Retro & Polar Retro Q12, 10-30 V DC s Visible Red LED
Sensing Mode Range Connection Output Models LO* Models DO*
o 2m Bipolar NPN/PNP Q12AB6LV Q12RB6LV
%—}3 - 4-Pin Pico Pigtail QD Bipolar NPN/PNP  Q12AB6LVQ Q12RB6LVQ
B — 3-Pin Pico Pigtail QD PNP Q12AP6LVQ3 Q12RP6LVQ3
3-Pin Pico Pigtail QD NPN Q12AN6LVQ3 Q12RN6LVQ3
_ 2m Bipolar NPN/PNP ~ Q12AB6LP Q12RB6LP
P )\}3 f ot 4-Pin Pico Pigtail QD Bipolar NPN/PNP  Q12AB6LPQ Q12RB6LPQ
L 3-Pin Pico Pigtail QD PNP Q12AP6LPQ3 Q12RP6LPQ3
POLARRETRO 3-Pin Pico Pigtail QD NPN Q12AN6LPQ3 Q12RN6LPQ3

For more specifications see page 71.

/- Connection options:

Bipolar Models Only:

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q126E W/30).
QD models: A model with a QD requires a mating cordset (see page 70).

For 4-pin 150 mm Euro-style QD, add suffix Q5 (example, Q126EQ5).

* For black housing, add prefix D to the model number, for example, DQ12AB6R
1 Retroreflective range is specified using a BRT-60X40C retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

BANNER




SLOT & AREA ‘ MINIATURE

Fixed-Field Q12,10-30 VDC

Sensing Mode  Range
[ 4' 15 mm Cutoff
FIXED-FIELD
4' 30 mm Cutoff
" FIXED-FIELD
ﬁ
50 mm Cutoff
 FIXED-FIELD

Connection

2m
4-Pin Pico Pigtail QD
3-Pin Pico Pigtail QD
3-Pin Pico Pigtail QD
2m
4-Pin Pico Pigtail QD
3-Pin Pico Pigtail QD
3-Pin Pico Pigtail QD
2m
4-Pin Pico Pigtail QD
3-Pin Pico Pigtail QD
3-Pin Pico Pigtail QD

PFA-Jacketed Q12, 10-30 V DC

Sensing Mode  Range
OPPOSED
ﬁ
12 mm Cutoff
" FIXED-FIELD
4' 28 mm Cutoff
"~ FIXED-FIELD
ﬁ
48 mm Cutoff
" FIXED-FIELD

For more specifications see page 71.

Connection

2m

2m

2m

2m

FIBER OPTIC
Output Models LO*
Bipolar NPN/PNP  Q12AB6FF15
Bipolar NPN/PNP  Q12AB6FF15Q
PNP Q12AP6FF15Q3
NPN Q12AN6FF15Q3
Bipolar NPN/PNP  Q12AB6FF30
Bipolar NPN/PNP  Q12AB6FF30Q
PNP Q12AP6FF30Q3
NPN Q12ANGFF30Q3
Bipolar NPN/PNP  Q12AB6FF50
Bipolar NPN/PNP  Q12AB6FF50Q
PNP Q12AP6FF50Q3
NPN Q12AN6FF50Q3
Output Models LO
Bipolar NPN/PNP  Q12AB6RCR
Bipolar NPN/PNP  Q12AB6FF15CR
Bipolar NPN/PNP  Q12AB6FF30CR
Bipolar NPN/PNP  Q12AB6FF50CR

mm) Visible Red LED

Models DO*

Q12RB6FF15
Q12RB6FF15Q
Q12RP6FF15Q3
Q12RN6FF15Q3
Q12RB6FF30
Q12RB6FF30Q
Q12RP6FF30Q3
Q12RN6FF30Q3
Q12RB6FF50
Q12RB6FF50Q
Q12RP6FF50Q3
Q12RN6FF50Q3

mm Visible Red LED

Models DO

Q12RB6RCR

Q12RB6FF15CR

Q12RB6FF30CR

Q12RB6FF50CR

/- Connection options:

Bipolar Models Only:

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q12RB6FF15 W/30).

QD models: A model with a QD requires a mating cordset (see page 70).
For 4-pin 150 mm Euro-style QD, add suffix Q5 (example, Q12RB6FF15Q5).

* For black housing, add prefix D to the model number, for example, DQ12AB6R
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

More information online at bannerengineering.com

BANNER

Bottle Cap Detection Using
Fixed-Field Sensors

As bottle caps pass below the fixed-field
beam identifies bottle caps regardless of
color and rejects bottles missing caps.
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Cordsets
Euro QD (for Q5 models) Pico QD (for Q and Q3 models)
See page 906 See page 902
Threaded 4-Pin Straight Right-Angle
Length Straight Right-Angle Length 3-Pin 4-Pin 3-Pin 4-Pin
183m MQDC-406 MQDC-406RA 2.00m PKG3M-2  PKG4M-2 PKG3M-2  PKW4M-2
5.00m PKG3M-5 PKG4M-5 PKG3M-5  PKW4M-5
457m MQDC-415 MQDC-415RA 7.00m PKG3M-7 - PKG3M-7 -
9.00m PKG3M-9  PKG4M-9 PKG3M-9  PKW4M-9
9.14m MQDC-430 MQDC-430RA 10.0m PKG3M-10 _ PKG3M-10 _
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
Q12 Reflectors Apertures
See page 863 See page 863 See page 932 See page 958
SMBQ12A SMBQ12T l
[ . 5 __,_k; ~
Additional bracket information available.
See page 852.
12.5mm
22.6 mm

Opposed, Retroreflective and Chemical-Resistant Models
Fixed-Field Models Suffix CR
Suffix E, R, LV and FF

70
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SLOT & AREA

Q12 Specifications

MINIATURE FIBER OPTIC

BANNER

Sensing Beam

640 nm visible red

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) @ 20 mA max. current

Supply Protection Circuitry Protected against reverse polarity and transient voltages

Output Configuration Bipolar: 1 NPN (current sinking) and 1 PNP (current sourcing); Light Operate (LO) or Dark Operate (DO), depending on model
Single-output: 1 NPN or 1 PNP; Light Operate (LO) or Dark Operate (DO), depending on model

Output Rating 50 mA total across both outputs with overload and short circuit protection

OFF-state leakage current:
NPN: 200 A NPN: 1.25V @ 50 mA
PNP: 10 pA PNP: 1.45V @ 50 mA

ON-state saturation voltage:

Output Protection Circuitry

Protected against false pulse on power-up; short-circuit protected

Output Response Time

Opposed: 1.3 milliseconds ON; 900 microseconds OFF
All others: 700 microseconds ON/OFF

Delay at Power-up

120 milliseconds; outputs do not conduct during this time

Repeatability

175 microseconds

Switching Frequency

Opposed models: 385 Hz All other models: 715 Hz

Indicators 2 LED indicators (Emitters-Green only):
Green—power ON
Yellow—light sensed
Construction Polarized Retroreflective: Thermoplastic elastomer housing with glass lens

Standard: Thermoplastic elastomer housing with polycarbonate lens
Chemical-resistant: Housing encased in PFA jacket; cable encased in 3/16" O.D. PFA tubing

Environmental Rating

Standard: IEC P67
Chemical-resistant: |[EC IP67 (NEMA 6) and PW12 1200 psi washdown per NEMA ICS 5, Annex F-2002

Connections Bipolar: 2 m or 9 m attached PVC cable, or 150 mm pigtail with 4-pin Pico-style (Q) or 4-pin Euro-style (Q5) quick-disconnect fitting.
QD cordsets are ordered separately. See page 70.
Single output: 150 mm pigtail with 3-pin Pico-style (Q3) quick-disconnect fitting. QD cordsets are ordered separately. See page 70.
Chemical-resistant: 2 m attached cable encased in 3/16" O.D. PFA tubing

Operating Conditions Temperature: -20° to +55° C Storage temperature: -30° to +75° C
Relative humidity: 95% max. @ 50° C (non-condensing)

Certifications

CE Ass

More information online at bannerengineering.com
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PHOTOELECTRIC FEATURED
Excess Gain Curves
@ - visible Red LED P = Visible Red LED Polarized
Opposed Mode Retroreflective Mode
WORLD-BEAM® Q12 WORLD-BEAM® Q12
W= ; JiEE
¢ w L E o vt
f;j g tandard || f%\ g ] HEd
§ oo “‘"HH i ‘G.‘
| T
N [T '
0.033" 0. :IS:;STANCES.S' 33

RECTANGLE RIGHT ANGLE BARREL

Polarized

Retroreflective Mode
WORLD-BEAM® Q12

1000

I 12.LP P

Polarized Retro

100

with BRT-60X40C
Reflector
T

3¢
Z—ro womoxm

DISTANCE

Range: 2m | LED: .

Range: 1.5m | LED: .

Range: 1 m

LED: P

Fixed-Field Mode

WORLD-BEAM® Q12

1000

Q12.FF15
T
Fixed-Field -

100 I
i

u
tandard

\

|

1
i
I i1 N

1 ChemicabResistant
A AT

1mm 10 mm 100 mm 1000 mm

=)
-0
Z—>r0 ®womo>xm

90% white card
Standard Models:
@ 0.4 mm spot size @ 10 mm focus
@ 1.5 mm spot size @ 15 mm cutoff

Chemical-Resistant Models:
@ 0.4 mm spot size @ 8 mm focus
@ 1.5 mm spot size @ 13 mm cutoff

0.04" 04" 40" 40.0"
DISTANCE

Cutoff: 15mm|LED: @

Using 18% gray test card: cutoff
distance will be 95% of value shown.
Using 6% black test card: cutoff
distance will be 90% of value shown.

1000

Fixed-Field Mode
WORLD-BEAM® Q12

90% white card

Q12.FF30

Standard Models:

@ 0.5 mm spot size @ 16 mm focus

@ 3.0 mm spot size @ 30 mm cutoff

Standard

Chemical-Resistant Models

9
Z—>® womoxm

@ 0.5 mm spot size @ 14 mm focus

ical-Resistanf
P N 1 A A @ 3.0 mm spot size @ 28 mm cutoff

1mm 10 mm 100 mm 1000 mm
0.04" 04" 40" 40.0"
DISTANCE Using 18% gray test card: cutoff
distance will be 90% of value shown.
Using 6% black test card: cutoff
Cutoff: 30mm [ LED: @ distance will be 80% of value shown.

Fixed-Field Mode

WORLD-BEAM® Q12

1000

90% white card
Standard Models:
@ 0.5 mm spot size @ 16 mm focus
@ 6.5 mm spot size @ 50 mm cutoff

Chemical-Resistant Models:
@ 0.5 mm spot size @ 14 mm focus
@ 6.5 mm spot size @ 48 mm cutoff

. | Q12.Frs0 7
T 17T
é Fixed-Field Mode,
¢ i
@& s T
[J s Standar
) %\
A
! R e s
N
1 1 1 A
fmm  f0mm  100mm  1000mm
004" 04" w w00
DISTANCE

Cutoff: 50mm | LED: @

Using 18% gray test card: cutoff
distance will be 80% (standard) or 70%
(chemical resistant) of value shown.
Using 6% black test card: cutoff
distance will be 60% (standard) or 50%
(chemical resistant) of value shown.
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SLOT & AREA MINIATURE FIBER OPTIC

Beam Patterns

@ - Visible Red LED P = Visible Red LED Polarized

Retroreflective Mode

Opposed Mode Retroreflective Mode

WORLD-BEAM® Q12 WORLD-BEAM®Q12

WORLD-BEAM®Q12

Effective Beam: 5.7 mm
1 1 - . .
. ——ar2.w with BRT-G0X40C —aiz.p .
Q12. . S0mm | Witk BEERA0C T Retroreflective ™ "2 o mm Reflector _—Tpotarized Retro] "~
3mm [ 042 [t — 7 ]
[Opposed Mode T 20mm 0.8 6mm 02
2mm /‘L T 008" _ omm \\ 0.4 P 3mm T 0.1
@ 1 1 ! 004 i§ . . .‘] e ] )
] 0 —Che I-Resi 0 10mm 7 0.4 3mm ] 0.1"
r 004 / /
I 20mm 0.8 6mm 02
2mm = 008 30mm 12 9mm 03
3mm fandard | 012"
[ 0 300mm 600mm 900 mm 1200 mm 1500 mm 0 300mm §00mm 900 mm 1200 mm 1500 mm
0 05m im  15m  2m  25m 12 2 3 ar 59 7w T d
2" 40" 6" 80" 100" DISTANCE DISTANGE
DISTANCE
Range: 2m | LED: @ Range: 1.5m | LED: @ Range:1m |LED: P

More information online at bannerengineering.com 73
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Unfinished Can Detection Using
Polar Retro Sensors

When the unfinished cans pass between
the sensor and the retroreflector, the

light reflected off the cans has a different
polarization than the light returned by the
retroreflector. As a result, the beam will be
blocked by the cans and the output will be
triggered.

FEATURED

Q20

Industry Standard
Global Housing

RECTANGLE

RIGHT ANGLE

The Q20 is a versatile sensor with universal rectangular housing and multiple
mounting options, making it ideal for global manufacturing.

+ Rated to 1200 psi for use in washdown environments

+ Enhanced design for noise immunity and crosstalk avoidance
+ Visible red beam for easy alignment on most models

+ Cordsets and brackets see page 76

Opposed Q20, 10-30 V DC
Sensing Mode Range
_’@ 12m
"~ OPPOSED

= .

~ OPPOSED

Retro & Polar Retro Q20, 10-30 V DC

Sensing Mode Range
% 4 6 mt
RETRO
4mt
POLAR RETRO

For more specifications see page 77.

Connection

2m

4-pin Euro Pigtail QD
2m

4-pin Euro Pigtail QD
2m

4-pin Euro Pigtail QD
2m

4-pin Euro Pigtail QD

Connection

2m
4-pin Euro Pigtail QD
2m

4-pin Euro Pigtail QD

BARREL

1:{) Infrared LED ~ mmmmp Visible Red LED

Models NPN* Models PNP*
Q20E Emitter
Q20EQ5 Emitter
Q20NR Q20PR
Q20NRQ5 Q20PRQ5
Q20EL Emitter
Q20ELQ5 Emitter
Q20NRL Q20PRL
Q20NRLQ5 Q20PRLQ5
=) Visible Red LED
Models NPN* Models PNP*
Q20NLV Q20PLV
Q20NLVQ5 Q20PLVQ5
Q20NLP Q20PLP
Q20NLPQ5 Q20PLPQ5

/- Connection options: A model with a QD requires a mating cordset (see page 76).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q20E W/30).

QD models:

+ For a 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, Q20NDQ).

+ For a 4-pin integral Pico-style QD, add suffix Q7 (example, Q20EQ7).

*  Available with health or alarm mode output; contact factory at 1-888-373-6767 for details.
t Retroreflective range is specified using one model BRT-84 retroreflector. Actual sensing range may differ, depending on the
efficiency and reflective area of the retroreflector used. See Accessories section for more information.
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SLOT & AREA MINIATURE FIBER OPTIC

Diffuse Q20, 10-30 V DC ) Infrared LED  mmmm Visible Red LED
Sensing Mode Range Connection Models NPN* Models PNP*
- 2m Q20ND Q20PD
r— 250 mm
— DIFFUSE — 4-pin Euro Pigtail QD Q20NDQ5 Q20PDQ5
] _’* 2m Q20NDL Q20PDL
r— 800 mm
A—_ 4-pin Euro Pigtail QD Q20NDLQ5 Q20PDLQ5
(] ,:>~ 2m Q20NDXL Q20PDXL
Q: 1500 mm
) rruse O 4-pin Euro Pigtail QD Q20NDXLQ5 Q20PDXLQ5
Fixed-Field Q20, 10-30 V DC =) Visible Red LED
Sensing Mode Range Connection Models NPN* Models PNP*
m 2m Q20NFF50 Q20PFF50
% 0-50 mm Cutoff

“FIXED-FIELD 4-pin Euro Pigtail QD Q20NFF50Q5 Q20PFF50Q5

[ SN N 2m Q20NFF100 Q20PFF100

0-100 mm Cutoff

“FIXED-FIELD 4-pin Euro Pigtail QD Q20NFF100Q5 Q20PFF100Q5
. 2m Q20NFF150 Q20PFF150

% 0-150 mm Cutoff
“FIXED-FIELD 4-pin Euro Pigtail QD Q20NFF150Q5 Q20PFF150Q5

For more specifications see page 77.

/- Connection options: A model with a QD requires a mating cordset (see page 76).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q20ND W/30).
QD models:
+ For a 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, Q20NDQ5).
+ For a 4-pin 150 mm Pico-style pigtail QD, add suffix Q (example, Q20NDQ).
+ For a 4-pin integral Pico-style QD, add suffix Q7 (example, Q20NDQ7).
*  Available with health or alarm mode output; contact factory at 1-888-373-6767 for details.

More information online at bannerengineering.com

BANNER
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Cordsets
Euro QD (for Q5 models) Pico QD (for Q models) Pico QD (for Q7 models)
See page 906 See page 904 See page 904
Threaded 4-Pin Threaded 4-Pin Snap-on 4-Pin
Length Straight Right-Angle Length Straight Right-Angle Length Straight Right-Angle
1.83m MQDC-406 MQDC-406RA 2.00m PKG4M-2 PKW4M-2
4.57Tm MQDC-415 MQDC-415RA 5.00m PKG4M-5 PKW4M-5 2.00m ﬂ PKG4-2 T PKW4Z-2
9.14m MQDC-430 MQDC-430RA 9.00m PKG4M-9 PKW4M-9
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
Q20 Reflectors Apertures
See page 870 See page 871 See page 871 See page 871 See page 932 See page 958
SMBQ20H SMBQ20L SMBQ20LV SMBQ20U l
= X

Additional bracket information available.
See page 852.

Opposed, Retroreflective,
Fixed-Field and Diffuse Models
Suffix E, EL, R, RL, LP, LV,
D, DL, DXL and FF
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SLOT & AREA

Q20 Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

Fixed-field: 10 to 30 V dc (10% maximum ripple) at less than 25 mA, exclusive of load
All others: 10 to 30 V dc (10% maximum ripple) at less than 18 mA, exclusive of load

Supply Protection Circuity Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary; PNP (sourcing) or NPN (sinking), depending on model
Output Rating 100 mA with short circuit protection

OFF-state leakage current: NPN: less than 200 pA sinking
ON-state saturation voltage: NPN: less than 1.6 V @ 100 mA

PNP: less than 10 pA sourcing
PNP: less than 3.0 V @ 100 mA

Output Response Time

Opposed: 1 ms ON/600 ms OFF Fixed-field: 3 ms ON/1.5 ms OFF All others: 800 ms ON/OFF

Delay at Power-up

100 milliseconds; outputs do not conduct during this time

Repeatability

Opposed: 140 microseconds Fixed-field: 182 microseconds All others: 155 microseconds

Adjustments Diffuse, Retroreflective and Polarized Retroreflective: single-turn sensitivity (Gain) adjustment potentiometer
Indicators Emitters: Green power ON only
All others: Two LED Indicators: Green: Power ON
Yellow: Black (LO) wire conducting
Construction Housing: ABS Lenses: PMMA Gain Adjuster(retro and diffuse models only): PBT
Connections 2 mor 9 m 4-wire PVC cable, 4-pin 150 mm pigtail Pico-style QD (Q), or 4-pin 150 mm pigtail Euro-style QD (Q5), or 4-pin integral Pico-style QD (Q7),
depending on model. QD cordsets are ordered separately. See pages 76.
Operating Conditions Temperature: —-20° to +60° C ~ Relative humidity: 95% @ 50° C (non-condensing)

Enviromental Rating

IEC IP67; NEMA 6 and 1200 psi washdown NEMA ICS 5, Annex F-2002

Vibration and Mechanical Shock

All models meet Mil. Std. 202F requirements method 201A (vibration: 10 to 60 Hz max., double amplitude 0.06",
maximum acceleration 10G). Also meets IEC 947-5-2: 30G 11 ms duration, half sine wave

Application Note

1. Opposed mode sensor spacing can be reduced by alternating emitters and receivers or by applying crosstalk filters (visible red models only).
2. NPN OFF-state leakage current is < 200 pA for load resistances > 3 kQ or optically isolated loads. For load currents of 100 mA,
leakage is < 1% of load current.

Certification

3
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Excess Gain Curves (Diffuse and Fixed-Field mode performance based on 90% reflectance white test card)

O = Infrared LED

@ = visible Red LED

P = Visible Red LED Polarized

RIGHT ANGLE

Opposed Mode Retroreflective Mode Polarized Retroreflective Mode Diffuse Mode
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Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED @ = Visible Red LED P = Visible Red LED Polarized

Retroreflective Mode Polarized Retroreflective Mode Diffuse Mode

Opposed Mode
WORLD-BEAM® Q20

WORLD-BEAM® Q20

Effective Beam: 10 mm
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Rectangle

Rectangular sensors have a housing mounting pattern that is still the
industry standard for any machine builder. The rectangle housing style
offers side and barrel mounting options.
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Dimensions Protection Housing

Series Description Max Sensing Range . . Power Suppl
P g Rang HxWxD Rating Material PRY
Opposed: 30 m
\ MINI-BEAM Clear Plastic Opposed: 0.3 m
» Comprehensive sensor line with Retro: 5m . 10to 30 Vdc
"' a series of LED colors, gain pots/ Retro Polarized: 3 m Varies by model P67 ThSE,T(;Z'taef"C 2410240V ac
TEACH modes and ac/dc models. Convergent: 43 mm Y 5to 15V dc
. ' Page 82 Diffuse: 380 mm
Glass/Plastic Fiber: Varies
\ Q25
- Completely epoxy-encapsulated for 0 d: 20
- use in harsh sensing environments, ppose : m . Thermoplastic 10t0 30 Vdc
‘ including food and beverage Retr?:izg::piz:ig: %on(} mm 502x25x30mm  IP67; NEMAS Polyester 2010 240V ac
applications. :
= Page 104

h
\ 8 8grg1pletely epoxy-encapsulated Opposed: 60 m QDmodeleiR6oK q
. ‘ long-range sensor available in Retro Polarized: 6 m 69.8 x 41 x 46 mm Thermoplastic 10t0 30 Vdc

ac or dc supply voltages. Fixed-Field: 600 mm %g;_w&v:lgé Polyester ADZS
Page 110 5
||
Opposed: 60 m
\ ’ Q45 Retro: 9 m 10t0 30 Vdc
' + Advanced one-piece, rugged sensor Polarized Retro: 6 m . Thermoplastic 90 to 250 V ac
with outstanding optical performance  Laser Polarized Retro: 40 m 876x445x541mm  |P67; NEMA 6P Polyester 2410250V ac
5 page 116 Diffuse: 3 m 1210250 V dc
o Convergent: 100 m
|
.
Q60
Laser or LED sensor for low . — 10t0 30V dc
AN reflectivity targets, regardless of Lasor bustable-Field: 2 m 75x25x60mm  IP67; NEMAG ABS 120 250 V/ de
background / : 2410250V ac
Py page 138
.
PicoDot? 206 xd58n 27 mm
The PicoDot® is a convergent-mode Laser Polarized Retro: 10.6 m ’ ’ ’ PD45: IP54 ABS 101030V do
laser sensor with extreme precision. Laser Convergent: 305 mm PD49: PDA49: IP67
Page 144 427 x49.1x 15.2 mm
Qm42
Opposed: 10 m
Retro Polarized: 3 m
Sm\‘/‘ezrs&a&“c’)llgﬁ design with Clilzze LD Q42
g design’ Adjustable-Field: 150 mm 42 x12.7 x 42 mm .
Ul ETEEes (9 ke Plastic Fiber: Varies IP67; NEMA 6 Die-cast 101030 V de
replacement for hundreds of other ’ QMT42 ’ zinc alloy
ey jgy'es' QMT42 56 X 18 x 42 mm
9 Diffuse: 6 m
Fixed-Field: 2 m

Adjustable-Field: 400 mm
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MINI-BEAM®
Complete Line of Industry
Standard Sensors

Comprehensive sensor line with a series of LED colors, gain pots/TEACH
modes and ac or dc models.

+ Complimentary outputs and bipolar operation

+ AC, DC or universal models available

+ Infrared or visible red, green, blue or white sensing beam

* Industry standard mounting holes

/r?}///;/;f 7 7 7 L )

- ' . '
MINI-BEAM DC page 84 MINI-BEAM AC page 86 MINI-BEAM Expert page 88
Eight sensing modes for solving most applications: Single push-button programing of five advanced sensing Sensing modes include opposed, retroreflective,
opposed, retroreflective, convergent, diffuse, plastic and options for reliable detection of reflective objects. convergent, diffuse and plastic and glass fiber optic.

glass fiber optic, and adjustable-field and fixed-field.
High-performance sensing with visible long-range
Class 1 and 2 lasers with narrow effective beam for small

object detection and precise position control.
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MINI-BEAM NAMUR page 90

Ideal for hazardous environments with approved switching
amplifiers that have intrinsically safe input circuits.
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MINI-BEAMP®
DC-Operated
INndustry Standard Sensors

Comprehensive sensors with a series of LED colors.

+ Complimentary outputs

+ Available with opposed, retroreflective, diffuse and convergent modes
* Infrared or visible red, green, blue or white sensing beam

* Industry standard mounting holes

+ Cordsets and brackets see page 92

Opposed MINI-BEAM®, 10-30 V DC

Sensing Mode Range Connection Output
o - 2m
; 4-Pin Euro QD Bipolar
*:5 m om NPN/PNP
" OPPOSED
4-Pin Euro QD
N - 2m
30 4-Pin Euro QD Bipolar
):‘} m 2m NPN/PNP
~ OPPOSED
4-Pin Euro QD
_ CLEARPLASTIC 2m
4-Pin Euro QD Bipolar
)_’ 03m . NPN/PNP
OPPOSED 4-Pin Euro QD

Retro & Polar Retro MINI-BEAM®, 10-30 V DC

Sensing Mode Range Connection Output
] — 2m
5 Bipolar
i ] NPN/PNP
— RETRO 4-Pin Euro QD
N \» 2m Biool
ipolar
P 2o mm-2mt NPN/PNP
" POLAR RETRO 4-Pin Euro QD
EXTENDED RANGE
(] 2m ool
2 =) ipolar
P 10mm -3t NPNPNP
—p 4-Pin Euro QD
POLAR RETRO

For more specifications see page 94.

BARREL

) Infrared LED =} Visible Red LED

Models

SM31E Emitter
SM31EQD Emitter
SM31R

SM31RQD

SM31EL Emitter
SM31ELQD Emitter
SM31RL
SM31RLQD
SM31EPD Emitter*
SM31EPDQD Emitter*
SM31RPD*
SM31RPDQD*

) Visible Red LED

Models

SM312LV

SM312LvQD

SM312LVAG

SM312LVAGQD

SM312LP

SM312LPQD

Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SM312D W/30).
*  Actual range depends on light transmission through the plastic being sensed. Some clear plastic materials may not be detected.
When in doubt, ask your Banner representative to evaluate material samples.

1 Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the efficiency and reflective area of the

retroreflector used. See Accessories for more information.
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Convergent MINI-BEAM®, 10-30 V DC

Sensing Mode Range
16 mm

CONVERGENT 43 mm

16 mm

CONVERGENT 43 mm

Diffuse MINI-BEAM®, 10-30 V DC

Sensing Mode Range
. [ ] 380 mm
"~ DIFFUSE 300 mm

<‘; 130 mm

DIVERGENT DIFFUSE

Connection
2m
4-Pin Euro QD
2m
4-Pin Euro QD
2m
4-Pin Euro QD
2m
4-Pin Euro QD

Connection
2m
4-Pin Euro QD
2m
4-Pin Euro QD

2m

4-Pin Euro QD

Glass & Plastic Fiber MINI-BEAMS, 10-30 V DC

Sensing Mode Range

D'-C:DD Range varies
(==

by sensing mode

and fiber optics used
GLASS FIBER

D-HD Range varies
(=

by sensing mode

and fiber optics used
GLASS FIBER

D-HD Range varies
(=

by sensing mode

and fiber optics used
PLASTIC FIBER

For more specifications see page 94.

Connection

2m
4-Pin Euro QD
2m
4-Pin Euro QD
2m

4-Pin Euro QD

j} Infrared LED s Visible Red LED

Output

Bipolar
NPN/PNP

Bipolar
NPN/PNP

Output

Bipolar
NPN/PNP

Bipolar
NPN/PNP

Models

SM312C
SM312CQD
SM312C2
SM312C2QD
SM312Cvt
SM312cvQDt
SM312Cv2t

SM312Cv2QDt

—— Infrared LED
Models
SM312D
SM312DQD
SM312DBZ
SM312DBZQD

SM312w

SM312wQD

= Infrared LED = Visible Red LED

Output

Bipolar
NPN/PNP

Bipolar
NPN/PNP

Bipolar
NPN/PNP

Models

SM312F
SM312FQD
SM312FVTt
SM312FvQDt
SM312FPt

SM312FPQDt

/‘ Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SM312D W/30).
1 Other LED colors available. Contact factory for more information.

More information online at bannerengineering.com
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MINI-BEAM® AC
AC-Operated Industry
Standard Sensors

Comprehensive sensors with a series of LED colors.

+ Available with opposed, retroreflective, diffuse and convergent modes
* Infrared or visible red, green, or white sensing beam

* Industry standard mounting holes

+ Cordsets and brackets see page 92

RECTANGLE RIGHT ANGLE

BARREL

Opposed MINI-BEAM®, 24-240 V AC —) Infrared LED  mmmp Visible Red LED
Sensing Mode Range Connection Output Models
2m SMA31E Emitter
; 3-Pin Micro QD SMA31EQD Emitter
m
2m SM2A31R
b \ (D 3-Pin Micro QD SPST SM2A31RQD
2m Solid-State 2-Wire SMA31EL Emitter
OPPOSED
% 3-Pin Micro QD SMA31ELQD Emitter
m
2m SM2A31RL
3-Pin Micro QD SM2A31RLQD
CLEAR PLASTIC 2m SMA31EPD Emitter*
0 3-Pin Micro QD SPST SMA31EPDQD Emitter*
om om Solid-State 2-Wire  gy2A31RPD*
OPPOSED 3-Pin Micro QD SM2A31RPDQD*
Retro & Polar Retro MINI-BEAM®, 24-240 V AC s} Visible Red LED
Sensing Mode Range Connection Output Models
2m SM2A312LV
- SPST
u o Solid-State 2-Wire
RETRO 3-Pin Micro QD SM2A312LVQD
] 2m SM2A312LVAG
P 50 mm - 2 mt SPST
mm-zm Bin Micro QD Solid-State 2-Wire M2A312LVAGQD
COLAR RETRO 3-Pin Micro Q SM2A3 GQ
EXTENDED RANGE
r 2m spsT SM2A312LP
P | h;{" 10 mm - 3 mt Solid-State 2-Wire
L 3-Pin Micro QD SM2A312LPQD
POLAR RETRO

For more specifications see page 95.

/- Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SM312D W/30).
* Actual range depends on light transmission through the plastic being sensed. Some clear plastic materials may not be detected.
When in doubt, ask your Banner representative to evaluate material samples.

1 Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector

used. See Accessories for more information.
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Convergent MINI-BEAM®, 24-240 V AC

Sensing Mode Range Connection
2m
16 mm
3-Pin Micro QD
2m
CONVERGENT 43 mm
3-Pin Micro QD
2m
16 mm
3-Pin Micro QD
/ 2m
CONVERGENT 43 mm
3-Pin Micro QD
Diffuse MINI-BEAM®, 24-240 V AC
Sensing Mode Range Connection
2m
— ] 380 mm
—> 3-Pin Micro QD
L \'A:_ 2m
DIFFUSE 300 mm
3-Pin Micro QD
] |::>* 2m
<: 130 mm
3-Pin Micro QD

DIVERGENT DIFFUSE

Glass & Plastic Fibers MINI-BEAM®, 24-240 V AC

Sensing Mode Range Connection
D-@D Range varies by 2m
sensing mode and
fiber optics used 3-Pin Micro QD
GLASS FIBER
D'-HD Range varies by 2m
D:> sensing mode and
fiber optics used 3-Pin Micro QD
GLASS FIBER
D'-HD Range varies by 2m
sensing mode and
fiber optics used 3-Pin Micro QD
PLASTIC FIBER

For more specifications see page 95.

ﬁ Infrared LED ~ mmmmp Visible Red LED

Output

SPST
Solid-State 2-Wire

SPST
Solid-State 2-Wire

Output

SPST
Solid-State 2-Wire

SPST
Solid-State 2-Wire

Models
SM2A312C
SM2A312CQD
SM2A312C2
SM2A312C2QD
SM2A312CVt
SM2A312CVQDt
SM2A312CV2t
SM2A312CV2QD*t

—— Infrared LED
Models
SM2A312D
SM2A312DQD
SM2A312DBZ
SM2A312DBZQD

SM2A312W

SM2A312WQD

i‘) Infrared LED ~ msmp Visible Red LED

Output

SPST
Solid-State 2-Wire

SPST
Solid-State 2-Wire

SPST
Solid-State 2-Wire

Models
SM2A312F
SM2A312FQD
SM2A312FV
SM2A312FVQD
SM2A312FP

SM2A312FPQD

/- Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SM312D W/30).

* Actual range depends on light transmission through the plastic being sensed. Some clear plastic materials may not be detected. When in doubt,

ask your Banner representative to evaluate material samples.
1 Other LED colors available. Contact factory for more information.

More information online at bannerengineering.com
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MINI-BEAM® Expert
Industry Standard Sensors with

Push-Button Programming

Comprehensive sensors with a series of LED colors,
gain pots/TEACH modes and dc operation.

+ Complimentary outputs and bipolar operation

+ Available with retroreflective, diffuse and convergent modes

* Infrared or visible red, green, blue or white sensing beam
* Industry standard mounting holes
+ Cordsets and brackets see page 92

Retro & Polar Retro MINI-BEAM®, 10-30 V DC

‘ Sensing Mode

=

RETRO

"~ POLAR RETRO
CLEAR OBJECT

=

POLAR RETRO

Range

5mt

10 mm - 3 mt

Convergent MINI-BEAM®, 10-30 V DC

‘ Sensing Mode

CONVERGENT

Range

16 mm

43 mm

For more specifications see page 96.

Connection
2m
5-Pin Euro QD
2m
5-Pin Euro QD
2m

5-Pin Euro QD

Connection
2m
5-Pin Euro QD
2m

5-Pin Euro QD

RIGHT ANGLE

Output

Bipolar NPN/PNP

Bipolar NPN/PNP

Bipolar NPN/PNP

Output

Bipolar NPN/PNP

Bipolar NPN/PNP

BARREL

mm) Visible Red LED
Models
SME312LV
SME312LVQD
SME312LP
SME312LPQD
SME312LPC*

SME312LPCQD*

mm Visible Red LED
Models
SME312CVit
SME312CVQD1it
SME312CV21t
SME312CV2QD1t

/- Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SME312LV W/30).

*  NOTE: For clear object detection, sensing range varies, according to the efficiency and reflective area of the retroreflector(s) used.
For these low-contrast applications, the model BRT-2X2 reflector is recommended and is included with each SME312LPC(QD) sensor.
+ For applications with high vibration, the model BRT-51X51BM, with its micro-prism geometry, is recommended.

« For long-range applications, the BRT-77X77C reflector provides a range up to 2 m.

+ SME312LPC(QD) are for use with corner cube type reflectors only; reflective tape is not recommended.

1t NOTE: Retroreflective range is specified using one model BRT-3 retroreflector, unless otherwise noted. Actual sensing range may differ, depending on the
efficiency and reflective area of the retroreflector used. See Accessories section for more information.

1t NOTE: Other LED colors available. Contact factory for more information.
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Diffuse MINI-BEAM®, 10-30 V DC ) Infrared LED  mmmp Visible Red LED
Sensing Mode Range Connection Output Models
I—M 2m SME312D
<: 380 mm Bipolar NPN/PNP
"~ DIFFUSE 5-Pin Euro QD SME312DQD
M) . M 2m SME312DV
— 1100 mm Bipolar NPN/PNP
Y DiFruse 5-Pin Euro QD SME312DVQD
T —M 2m SME312W
<,i 130 mm Bipolar NPN/PNP
DIVERGENT DIFFUSE SFin Euro QD SME312WQD
Glass & Plastic Fiber M|N|-BEAM®, 10-30 VDC = Infrared LED ==} Visible Red LED
Sensing Mode Range Connection Output Models
M Range varies by 2m SME312Fit
Dﬁ) sensing mode Bipolar NPN/PNP
e and fiber optics used 5-Pin Euro QD SME312FQDtt
D'-HD Range varies by 2m SME312FVit
sensing mode Bipolar NPN/PNP
GLASS FIBER and fiber optics used 5-Pin Euro QD SME312FVQDtt
D'-HD Range varies by 2m SME312FPit
sensing mode Bipolar NPN/PNP
EPE T S and fiber optics used 5-Pin Euro QD SME312FPQDTT

For more specifications see page 96.

/- Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SME312D W/30).
* NOTE: For clear object detection, sensing range varies, according to the efficiency and reflective area of the retroreflector(s) used.
For these low-contrast applications, the model BRT-2X2 reflector is recommended and is included with each SME312LPC(QD) sensor.
« For applications with high vibration, the model BRT-51X51BM, with its micro-prism geometry, is recommended.
« For long-range applications, the BRT-77X77C reflector provides a range up to 2 m.
+ SME312LPC(QD) are for use with corner cube type reflectors only; reflective tape is not recommended.
1t NOTE: Other LED colors available. Contact factory for more information.
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MINI-BEAM® NAMUR
\ Compact Sensors for
‘@ Hazardous Areas
/

7 The MIAD9 series NAMUR models are ideal for hazardous environments
wy with approved switching amplifiers that have intrinsically safe input circuits.
LI ' + Available in opposed, retroreflective, convergent, diffuse
and fiber optic modes
* Infrared or visible red sensing beam
* Industry standard mounting holes
+ Cordsets and brackets see page 92

Opposed MINI-BEAM®, 5-15V DC

Sensing Mode Range Connection Output
2m
4-Pin Euro QD
6m 2m Constant Current:
OPPOSED <1.2 mAdark
4-Pin Euro QD 22.1 mA light

Retro & Polar Retro MINI-BEAM®, 515V DC

Sensing Mode Range Connection Output
2m Constant Current:
5mf <1.2 mAdark
RETRO 4-Pin Euro QD 22.1 mAlight
2m Constant Current:
50 mm-2mt <1.2 mAdark
POLAR RETRO 4-Pin Euro QD >2.1 mA light

For more specifications see page 97.

BARREL

Models

MI9E Emitter
MI9EQ Emitter

MIAD9R

MIADIRQ

s Visible Red LED
Models
MIADILV
MIADILVQ
MIADILVAG

MIADILVAGQ

/- Connection options: A model with a QD requires a mating cordset (see page 92).
For 9 m cable, add suffix W/30 to the 2 m model number (example, MIADILV W/30).

t  Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the
efficiency and reflective area of the retroreflector used. See Accessories section for more information.
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Convergent MINI-BEAM®, 5-15V DC m= Visible Red LED
Sensing Mode Range Connection Output Models
2m Constant Current: MIADOCV
16 mm <1.2 mAdark
4-Pin Euro QD 2.1 mA light MIADICVQ
2m Constant Current: MIADICV2
CONVERGENT 43 mm <1.2 mAdark
4-Pin Euro QD 22.1 mA light MIADICV2Q
Diffuse MINI-BEAM®, 5-15V DC = Infrared LED
Sensing Mode Range Connection Output Models
2m Constant Current: MIADID
<i 380 mm <1.2 mAdark
BFGIE 4-Pin Euro QD >2.1 mA light MIAD9DQ
2m Constant Current: MIAD9W
<: 75 mm <1.2 mAdark
DIVERGENT DIFFUSE 4-Pin Euro QD 22.1 mAlight MIADOWQ

MINI-BEAM®NAMUR Fiber Sensors, 515V DC == Infrared LED
Sensing Mode Range Connection Output Models
D—-@D Range varies by 2m Constant Current: MIAD9OF
El—i—) sensing mode and fiber <1.2 mAdark
CLASS FIBER optics used 4-Pin Euro QD 22.1 mAlight MIAD9FQ

For more specifications see page 97.

/- Connection options: A model with a QD requires a mating cordset (see page 92).

For 9 m cable, add suffix W/30 to the 2 m model number (example, MIADILV W/30).
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Cordsets
Euro QD for DC and Expert models Micro QD for AC models
See page 906 See page 919
Straight Right-Angle Threaded 3-Pin
Length 4-Pin 5-Pin 4-Pin 5-Pin Length Straight Right-Angle
1.83m MQDC-406  MQDC1-506 MQDC-406RA  MQDC1-506RA 1.83m MQDC-306 MQDC-306RA
457m MQDC-415  MQDCA1-515 MQDC-415RA  MQDC1-515RA 457m MQDC-315 MQDC-315RA
914 m MQDC-430  MQDC1-530 MQDC-430RA  MQDC1-530RA 914m MQDC-330 MQDC-330RA
NAMUR Euro QD (for Q models)
See page 906
Threaded 4-Pin
Length Straight Right-Angle
1.83m MQD9-406 MQD9-406RA
457m MQD9-415 MQD9-415RA
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
MINI-BEAM Reflectors Apertures
See page 864 See page 865 See page 865 See page 867 See page 866 See page 932 See page 958

SMB18A SMB18FA.. SMB18SF SMB312B SMB3018SC

5 Ry

Additional brackets and information available.|
See page 852.
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MINI-BEAM DC MINI-BEAM DC MINI-BEAM DC MINI-BEAM DC
Opposed, Retroreflective, Diffuse Models Glass Fiber Models Plastic Fiber Models
Diffuse and Convergent Models Suffix DBZ and W Suffix F, FV, FVG and FVB Suffix FP, FPG and FPB

Suffix E, R, EPD, RPD, D, LV, LP, C, C2, CV, CV2, CVB,
CV2B, CVG and CV2G

PN PR

30.7 mm 66 mm 307mm | 66 mm

N s A

v #

MINI-BEAM AC & Expert MINI-BEAM NAMUR
Opposed, Retroreflective, Retroreflective, Diffuse and
Diffuse and Convergent Models Convergent Models
Suffix E, R, EPD, RPD, D, DV, LV, LP, C, CV, CV2, CVG, Suffix E, R, LV, D and CV
CVB and CVW

P

30.7mm 51'8mm\A 30.7mm 548 mm
& \ * / K \ .
L) L
MINI-BEAM AC, Expert & NAMUR MINI-BEAM AC, Expert & NAMUR MINI-BEAM AC, Expert & NAMUR
Diffuse Models Glass Fiber Models Plastic Fiber Models
Suffix DBZ and W Suffix F and FV Suffix FP

More information online at bannerengineering.com
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MINI-BEAM® DC Specifications

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) at less than 25 mA (exclusive of load)

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Bipolar: One current sourcing (PNP) and one current sinking (NPN) open-collector transistor; Light Operate (LO) or Dark Operate (DO) selectable
Output Rating 150 mA max. each output at 25° C, derated to 100 mA at 70° C (derate = 1 mA per ° C)

OFF-state leakage current: less than 1 yA
Output saturation voltage (PNP output): less than 1V @ 10 mA; less than 2V @ 150 mA
Output saturation voltage (NPN output): less than 200 mV @ 10mA,; less than 1V @ 150 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short-circuit of outputs

Output Response Time

Sensors will respond to either a “light” or a “dark” signal of 1 millisecond or longer duration, 500 Hz max.
0.3 millisecond response modification is available. See note below!.

Delay at Power-up

100 millisecond; outputs do not conduct during this time.

Repeatability

Opposed: 0.14 milliseconds Non-Polarized and Polarized Retroreflective, Diffuse, Convergent, and Glass and Plastic Fiber Optic:
0.3 milliseconds. Response time and repeatability specifications are independent of signal strength.

Adjustments Light or Dark Operate select switch and 15-turn GAIN (sensitivity) adjustment potentiometer

Indicators Alignment Indicating Device system (AID) lights a rear-panel mounted red LED indicator whenever the sensor sees a “light” condition,
with a superimposed pulse rate proportional to the light signal strength (the stronger the signal, the faster the pulse rate)

Construction Reinforced thermoplastic polyester housing, totally encapsulated, o-ring sealing, acrylic lenses, and stainless steel screws

Environmental Rating

Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 6, 12, and 13; IEC IP67

Connections PVC-jacketed 4-conductor 2 m or 9 m cables, or 4-pin Euro-style quick-disconnect (QD) fitting are available.
QD cordsets are ordered separately. See page 92.

Operating Conditions Temperature: -20° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Certifications

CE M @

1 NOTE: DC MINI-BEAMs may be ordered with 0.3 millisecond ON/OFF response by adding suffix MHS to the model number (example, SM312LVMHS).
This modification reduces sensing range (and excess gain).
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MINI-BEAM® AC Specifications

Supply Voltage and Current

24 t0 240 V ac (50/60 Hz), 250 V ac max

Supply Protection Circuitry Protected against transient voltages
Output Configuration SPST SCR solid-state relay (Light/Dark Operate selectable); 2-wire hookup
Output Rating Min. load current 5 mA max. steady-state load capability 300 mA to 50° C ambient 100 mA to 70° C ambient

Inrush capability: 3 amps for 1 second (non repetitive); 10 amps for 1 cycle (non repetitive)
OFF-state leakage current: less than 1.7 mArms
ON-state voltage drop: < 5 volts at 300 mA load, < 10 volts at 15 mA load

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed: 2 milliseconds ON and 1 millisecond OFF

Non-Polarized and Polarized Retroreflective, Convergent and Plastic Fiber Optic: 4 milliseconds ON and OFF
Diffuse and Glass Fiber Optic: 8 milliseconds ON and OFF

OFF response time specification does not include load response of up to 2 ac cycle (8.3 milliseconds)
Response time specification of load should be considered when important

Delay at Power-up

300 milliseconds

Repeatability

Opposed: 0.3 milliseconds

Non-Polarized and Polarized Retroreflective, Convergent and Plastic Fiber Optic: 1.3 milliseconds
Diffuse and Glass Fiber Optics: 2.6 milliseconds

Response time and repeatability specifications are independent of signal strength

Adjustments Light or Dark Operate select switch and 15-turn slotted GAIN (sensitivity) adjustment potentiometer
Indicators Red indicator LED on rear of sensor is “ON” when the load is energized
Construction Reinforced thermoplastic polyester housing, totally encapsulated, o-ring sealing, acrylic lenses, and stainless steel screws

Environmental Rating

Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 6, 12, and 13; IEC IP67

Connections

PVC-jacketed 2-conductor 2 m or 9 m cables, or 3-pin Micro-style quick-disconnect (QD) fitting are available.
QD cordsets are ordered separately. See page 92.

Operating Conditions

Temperature: -20° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Application Notes

1. Overload conditions can destroy ac MINI-BEAM sensors. Directly wiring sensor without load series across
hot and neutral will damage sensor (except emitter models).

2. Low voltage use requires careful analysis of the load to determine if the leakage current or
on-state voltage of the sensor will interfere with proper operation of the load.

3. The false-pulse protection feature may cause momentary drop-out of the load when the sensor is
wired in series or parallel with mechanical switch contacts.

Certifications

CE AN @

More information online at bannerengineering.com 95
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MINI-BEAM® Expert” Specifications

BARREL

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) at less than 45 mA, exclusive of load

Supply Protection Circuitry Protected against reverse polarity and transient voltages

Output Configuration Bipolar: One current sourcing (PNP) and one current sinking (NPN) open-collector transistor
Configuration in TEACH sequence for Light Operate (LO) or Dark Operate (DO)

Output Rating 150 mA max. each output at 25° C, derated to 100 mA at 70° C (derate = 1 mA per ° C)

OFF-state leakage current: less than 5 yA @ 30 V dc
Output saturation voltage (PNP output): less than 1V at 10 mA and less than 2 V at 150 mA
Output saturation voltage (NPN output): less than 200 mV at 10 mA and less than 1V at 150 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short-circuit of outputs

Output Response Time

Sensors will respond to either a “light” or a “dark” signal of 500 microseconds or longer duration, 1 kHz max.

Delay at Power-up

1 second; outputs do not conduct during this time

Repeatability

100 microseconds (all models)

Adjustments

Push-button TEACH mode sensitivity setting; remote TEACH mode input is provided (gray wire)

Indicators

Two LEDs: Yellow and Bicolor Green/Red

Green: power ON

Red: OFF when no signal is received.

Yellow (TEACH Mode): ON to indicate sensor is ready to learn output ON condition
OFF to indicate sensor is ready to learn output OFF condition

Yellow (RUN Mode):  ON when outputs are conducting

See datasheet for more detailed information.

Construction

Reinforced thermoplastic polyester housing, totally encapsulated, o-fing seal, acrylic lenses, and stainless steel screws

Environmental Rating

Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 6, 12, and 13; IEC IP67

Connections

PVC-jacketed 5-conductor 2 m or 9 m unterminated cable, or 5-pin Euro-style quick-disconnect (QD) fitting are available.
QD cordsets are ordered separately. See page 92.

Operating Conditions

Temperature: -20° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Application Notes

The first condition presented during TEACH mode becomes the output ON condition

Certifications

CE Ms
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MINI-BEAM® NAMUR Specifications

Supply Voltage 51t0 15V dc (provided by the amplifier to which the sensor is connected)
Output Constant current output: < 1.2 mA in the “dark” condition and = 2.1 mA in the “light” condition
Output Response Time Opposed receiver: 2 milliseconds ON/400 microseconds OFF
All others: 5 milliseconds ON/OFF (does not include amplifier response)
Adjustments GAIN (sensitivity) adjustment potentiometer
Indicators Red LED Alignment Indicator Device (AID) located on rear panel lights when the sensor sees a “light” condition; pulse rate is proportional to
signal strength (the stronger the signal, the faster the pulse rate).
Construction Reinforced thermoplastic polyester housing, totally encapsulated, o-ring sealing, acrylic lenses and stainless steel screws
Environmental Rating Meets NEMA standards 1, 2, 3, 3S, 4, 4X, 6, 12 and 13; IEC IP67
Connections PVC-jacketed 2-conductor 2 m or 9 m cables, or special 4-pin Euro-style quick-disconnect (QD) fitting are available;
QD cordsets are ordered separately. See page 92.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)
Design Standards MIAD9 Series sensors comply with the following standards:

DIN 19 234, EN 50 014 Part 1. 1977, EN50 020 Part 7. 1977, Factory Mutual #3610 and 3611, CSA 22.2 #157-92 and 22.2 #213-M1987

Certifications c € K%A @ @D @@

APPROVED

CSA: #LR 41887 Instrinsically Safe, with Entity for FM: #J.. 5Y3A4.AX Intrinsically Safe, with Entity for

Class |, Groups A-D Class |, Il lll, Div. 1, Groups A-G

Class I, Div. 2, Groups A-D Class I, II, Ill, Div. 2, Groups A-D and G
KEMA: #03ATEX1441X  IlIG EExia lIC T6 ETL: #553868

More information online at bannerengineering.com 97
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Excess Gain Curves (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

@ = Visible Red LED

P = Visible Red LED Polarized

M = visible Red Clear Object Detection Polarized

Opposed Mode Opposed Mode Opposed Mode Retroreflective Mode
MINI-BEAM® MINI-BEAM® MINI-BEAM® NAMUR MINI-BEAM®
1000 1000 1000 e 1000
SM31E & SM31R, SM31EL & SM31RL, MI9E & MIAD9R SM312LV
E STSMA31E & SM2A31 E SMAJTEL & SM2A31 E T T E 12LV
X T X Pt —t é T )é il
(E: . Opposed Mode (E; . Opposed Mode ¢ w \%pposed Mode §w Retroreflective Mode
s i s p )IL ) P ;1[ S == With BRT-3 Reflector
5 il s s _",‘H S o
i & b o | |4
G G 1w G 1 G 1
A A A A =
| i} 1 1 1
N i N N N
| | ! . 1
0.01m 0.10m 10m 10m 0im 10m 1om 100m 0.01m 010m 10m 10m 0.01m 0.10m 1.0m 10m
(0.033) (0.33) (3.3) (33) 033) (33) (33) (330) (0.033) (0.33) (3.3) (33) (0.033) (0.33) (3.3) (33)
DISTANCE NISTANCFE DISTANCE DISTANCE
Range: 3m | LED: O Range: 30 m | LED: O Range: 6 m | Lep: O Range: 5m | LED: @

Polarized Polarized . Polarized
Retroreflective Mode Retroreflective Mode '}ﬁﬂﬁgﬁﬁ%"é’x""ﬂ? Retroreflective Mode
MINI-BEAM® MINI-BEAM® P MINI-BEAM® Expert™
o SM312LVAG o T SwataLPaD ] o —ISWES 2LV e - SME312LP
£ Maastaag 1o £ FLHE— E o Modo 11 FEHHE— A
C Retroreflective Mode c Mode [+ Mote
E 100 E 100 E 100 100
S =+ T s S
2+ 8 11T Wil‘l‘l‘ik'l—:{ Relle‘n‘lﬁr 4 s -] e
G 10 T G 10 \ G 1 10 \
A A 2 with BRT-3 A
bll \ '|‘ Zo Hﬁr”“"“" | ¢ '!‘ 1] With BRT-3 Reflector ||\
; ; [ 11T . ; 0 A
0.01m 0.10m 1.0m 10m 0.01m 01m im 10m 0lm A0m 10m 10m 0.01m 01m im 10m
(0.033") (0.33") (3.3) (33) (0.03") (0.3) (3 (30" (.033) (:33) (33) (33) (0.03") (0.3) (3) (30"
DISTANCE DISTANCE DISTANCE DISTANCE
Range:2m |LED: P Range:3m |LED: P Range: 5m | LED: @ Range:3m |[LED: P
. . Polariz .
Retroreflective Mode Retroreflective Mode Retr ore?lgcti\?g Mode Diffuse Mode
i ® ™ i ® . ®
MINI-BEAM® Expert MINI-BEAM® NAMUR MINI-BEAM® NAMUR MINI-BEAM
1o = SWES12LPC o MIADSLY " WIADSLVAG it e
=S Sae : Erme : i i :
E 100 4 " 'III ..I;J. i il EM“E (é 0 Retroreflective Mode E 10 Retroreflective Mode 2 "
S 1t o — S With BRT-3 Reflector S With BRT-3 Reflector S
=] et T AT T ]
S LRmRIRIY s A s B s
G 1 Reflector G 10 G 10 G 10
A A A A
I I I X 1
N N N A\ N i
1 1 1 1 I
0.01m 01m 1.0m 10.0m 0.01m 0.10m 1.0m 10m 0.01m 0.10m 1.0m 10m 1mm 10 mm 100 mm 1000 mm
(0.033) (0.33) 3.3) (33) (0.033) (0.33) (3.3) (33) (0.033) (0.33) (33) (33) (0.04") (0.4") (@) (40%)
DISTANCE DISTANCE DISTANCE DISTANCE
Range: 1m |LED: [H Range: 5m | LED: @ Range:2m |LED: P Range: 380 mm| LeD: O

Diffuse Mode
MINI-BEAM®

Divergent Diffuse Mode
MINI-BEAM®

Diffuse Mode
MINI-BEAM® Expert™

Divergent Diffuse Mode
MINI-BEAM® Expert”

1000

£ SME312W

E E A ————)
T
X X Divergent
¢ c i
E E 100 =
2 X 3
@t, P a') 8 g{/ s u:
G G 10
A A
| |
N N
1 1 1
1 mm 10 mm 100mm 1000 mm 1 mm 10 mm 100mm 1000 mm 1 mm 10 mm 100mm 1000 mm 1 mm 10 mm 100mm 1000 mm
(0.047) (0.40°) (4.0% (a0) (0.08") (0.4 @) (a0) (0.08") (0.4 @) (a0) (0.047) (0.4) (@) (a0)
DISTANCE DISTANCE DISTANCE DISTANCE

Range: 300 mm| Lep: O

Range: 130 mml Lep: O

Range: 380 mm| LeD: O

Range: 130 mm| Lep: O
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Excess Gain Curves (Diffuse mode performance based on 90% reflectance white test card)

® = visible Red LED

O = Infrared LED

Diffuse Mode Diffuse Mode Divergent Diffuse Mode Convergent Mode
MINI-BEAM® Expert” MINI-BEAM® NAMUR MINI-BEAM® NAMUR MINI-BEAM®
1000 i ﬁg‘zﬁif 1000 i ﬁﬁ:ﬁ
: I £ iR :
c Diffuse Mode c _Iliverg:nt c
E 100 E 100 Diffuse Mode £
S S i S
8 $ ﬁ] S il
G 10 G 1 G 10 /1\
s = a
. . I %
10 mm 100 mm 1000 mm 10000 mm 1mm 10 mm 100 mm 1000 mm 0.01 mm 1mm 10 mm 100 mm 1mm 10 mm 100 mm 1000 mm
(0.4 (a") (40") (a00") (0.04) (0.4") (4") (40") (0.004") (0.04%) (0.4 (4" (0.04) (0.4%) (4") (40"
DISTANCE DISTANCE DISTANCE DISTANCE
Range: 1100 mm| LED: @ Range:380mm| Lep: O Range:75mm |LED: O Range: 16 mml Lep: O

Convergent Mode Convergent Mode Convergent Mode Convergent Mode
MINI-BEAM® MINI-BEAM® MINI-BEAM® MINI-BEAM® Expert"
1000 Ty 1000 T 1000 P 1000
SM312C2 F SM3120V ISM3120V2 1
E HH SM2A312C2 E H SM2A312CV E {SM2A312CV2 Hi E
)é Convergent Mode- é Convergent Mode- )é Convergent Mode )é ml
E E 100 E 100 E 100
3 8 : i
G 10 G 10 A G 10 o G 1
n | A i A A
T | iy [} |
1 AY /
" i AN " " "
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
(0.04") (0.4%) (@) (40") (0.04") (0.4 ) (40") (0.04") (0.4 (@) (40") (0.04") (0.4") (@) (40)
DISTANCE DISTANCE DISTANCE DISTANCE
Range: 43 mml tep: O Range: 16 mm| LED: . Range: 43 mml LED: ‘ Range: 16 mm | LED: .

Convergent Mode Convergent Mode Convergent Mode Opposed Mode— Glass Fiber
MINI-BEAM® Expert" MINI-BEAM® NAMUR MINI-BEAM®NAMUR MINI-BEAM®
e e SMEST2CV2 1 . e FEEMIADSCV 3 £ o i . e 4= SW3i2F | SMZRI12F
; : ; : Psi i Se i
[E: 100 (E: 100 [E: 100 g 100 \ nlgranss::il’:ﬂ;:e
s s s S . =
o 7 ”s S s e
G 1 G 1 A G 1 g 1 [N ‘gﬁ’
‘|\ ‘|‘ f 1‘ ‘|\ —mss s
1l \\ i [ Fibers N :m;:s
" ‘ " " S 1 AN
1mm 10 mm 100 mm 1000 mm 0.1 mm 1mm 10 mm 100 mm 1mm 10 mm 100 mm 1000 mm 0.01m 0.1m 1m 10m
(0.04") (0.4") (@) (40) (0.004") (0.04") (0.4") (4") (0.04") (0.4 (@ (40") (0.033") (0.33") (3.3") (33")
DISTANCE DISTANCE DISTANCE DISTANCE
Range:43mm | LED: @ Range: 16 mm | LED: @ Range:43mm | LED: . Range: Varies |LED: O

Diffuse Mode— Glass Fiber

Opposed Mode— Glass Fiber

Diffuse Mode— Glass Fiber

Opposed Mode— Glass Fiber

MINI-BEAM® MINI-BEAM® MINI-BEAM® MINI-BEAM® Expert™
1000 1000 1000 e e e 1000
SM312F Y HH——FH £ SM312FV i SME312F
x SRR X NI svaner E {1 gwassnory E St
X Diffuse Mode X \ 1SM2A312FY X Diffuse Mode X AV LSRR
c Glass Fibers c Opposed Mode c c Opposed Mode
E 100 E 100 - E 100 E 100 Glass Fibers
s i s = S e =
$ i o5 I s ﬁﬁ l» s 11255 Fibers |
I ol WL lenses [T
g 10 == ﬁms her E 10 =138 Fiver =5 :M E 10-% [~ BT23S Fiber - - g 10 \F‘%
1 il 1 ¢ | : 1 F=1m3s TR rIm 35 3
N BT13S Fih‘:‘r” \ N \\ N 74‘“,3 ber N Fibers Fibers \\
N IRETIIAY \ [N B I LI NI
1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm 0.1mm 1mm 10 mm 100 mm 0.01m 1m m 10m
(0.04") (0.4") (") (40) (0.04%) (0.40") (4.0% (40") (0.004") (0.04") (0.40%) (a") (0.033) (0.33) (3.3) (33")
DISTANCE DISTANCE DISTANCE DISTANCE
Range: Varies | LED: O Range: Varies | LED: @ Range: Varies | LED: @ Range: Varies | LED: O
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Excess Gain Curves (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Diffuse Mode— Glass Fiber

MINI-BEAM® Expert™
1000 o
SME312F 3
E RiT E———
X T
¢ Diffuse Mode
£ w Glass Fibers
3 11
@J s i
¥ BT23S Fiber
G 0=
A i
1 i
N BT13S Fiber _\
N AT
1mm 10mm 100mm 1000 mm
(0.04") (0.4") @) (40°)
DISTANCE

® = Visible Red LED

Opposed Mode— Glass Fiber

MINI-BEAM® Expert™
1000
E T | SME312FV
X N
c Opposed Mode
€ o Mot
s EEE|
> s T
IT23S Fiber
2 0= ber =53 :%‘
| m\
N
1 1IN
1mm 10 mm 100 mm 1000 mm
(0.04) (0.40%) (4.0% (40%)
DISTANCE

Diffuse Mode— Glass Fiber

MINI-BEAM® Expert™
1000
+ SME312FV
E R ——ad
P
’é Diffuse Mode
E 100
s
fl 2
e G 10 ™~ B23S Fiber
A
I
N {1 BT13S Fiber
1 Lyt
A mm 1mm 10 mm 100 mm
(.004") (.0a") (.40") @)
DISTANCE

RIGHT ANGLE

Opposed Mode— Glass Fiber

MINI-BEAM® NAMUR

Range: Varies |LED: O

Range: Varies | LED: @

Range: Varies | LED: @

1000

E MIADSF

X S

¢ Opposed Mode

E 100 lass Fibers

s AR

S IT23$ Fiber

G 10 = 7435 Fiber

A

I

N N
1 i
1mm 10 mm 100 mm 1000 mm
(0.04) (0.407) @.07) (40")

DISTANCE
Range: Varies | LED: O

Diffuse Mode— Glass Fiber
MINI-BEAM®NAMUR

1000
. EH MIADOF
B ————
T
)é Diffuse Mode
ss Fibers
g 100
s S SEE
o s i
[ BI23S Fiber
G 1 gsﬂ
A e
| i
N [ BT13§ Fiber
1 LIy 1
0.1 mm 1mm 10 mm 100 mm
(0.004") (0.04") (0.40") @)
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Opposed Mode— Plastic Fiber

MINI-BEAM®
1000 pa———
SM312FP
E 2FP]
é M
Opposed Mode
E 100 Plastic Fibers
= S T H
“ T T
S ]\—‘ N T
== PITAGU Fiber ]
G 10 PIT26U Fiber Hi
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|
N
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1mm fomm  100mm  1000mm
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Diffuse Mode— Plastic Fiber
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N 111 1pBT260 Fiber N\
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Opposed Mode— Plastic Fiber

Range: Varies |LED: O
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Range: Varies | LED: @
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E 10 Pt Fibrs
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] g X NIPBT46U Fiber
G 1
A T T
| ||
N /1 [{IpBr26u Fiber
1 1 /|
A mm 1 mm 10mm 100 mm
(0.004)  (0.08") (0.4 @)

DISTANCE

Range: Varies |LED: .

100

BANNER

BARREL



SLOT & AREA

MINIATURE

FIBER OPTIC

Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Opposed Mode

MINI-BEAM®

Effective Beam: 3.5 mm

0 06m 12m 18m 24m 30m
@ @ ® @ a0
DISTANCE

@ - Visible Red LED

0o - Geie SRS
200mm - Opposed Mode e
a0
0
a0
200 mm /] 8.0
300 mm 12.0"

Opposed Mode

MINI-BEAM®

Effective Beam: 13 mm

|- SM31EL & SM31RL,

TEOMM - SMASTEL & SM2A3TRL o

500mm | opposed Mode 200"

250 mm 10.0"
0 0

~_ [ 10.0"

500 mm 20.0"

750 mm 30.0"

0 6m  12m  18m  24m  30m
(20)  (40) (60  (80) (100

DISTANCE

P = Visible Red LED Polarized

M = Visible Red Clear Object Detection Polarized

Opposed Mode

MINI-BEAM® NAMUR

Effective Beam: 13 mm

|- MISE & MIADSR
L opposed Mode
—
0 12m  24m 36m 48m 6m
@ ® ) e )

DISTANCE

@ anena

Retroreflective Mode

MINI-BEAM®

BANNER

75 mm :SM“‘Z“" 3.0
somm =T | ] 20"
Mode
25mm 100

0 0
25mm 100
50 mm With BRT-3 Reflector 7L 2.0
75mm } _l‘_/ 3.0

I I
0 im 2m m m 5m
(&) (6) @) a2)  (5)

DISTANCE

Range: 3m |LED: O

Range: 30m |LED: O

Range: 6m | LED: O

Range: 5m |LED: )

Polarized
Retroreflective Mode
MINI-BEAM®

Polarized
Retroreflective Mode
MINI-BEAM®

Retroreflective Mode
MINI-BEAM® Expert™

Polarized

Retroreflective Mode
MINI-BEAM® Expert™

. |
L . . . N L ' | | [~ SME312LV — " L ' |
75mm [ SM312LVAG, SM2AS12IVAG 1 , . somm [~ SM312L P 2 75 mm [ 30 60mm | SME312LP — 24
ive Mode somm =1 20" - ive Mode
50 mm 20" 40mm 16" Mod A 40mm 16"
— . 25mm 100

2mm [ \ 10 P *s] 20mm (X3 20mm 0.8

= } 0 @Y“’ I 0 ' 0 0 0
z5mm 1 A — 4 20mm 0.8 25 mm o 20mm 0.8
50mm — 20" 40mm 16" Somm fl 2 40mm 16"
75mm With !I'"-3 ""'fc'ﬂf s 60 mm ‘With BRT-3 Reflector —| 2.4" 75 mm o 60 mm With BRT-3 Reflector —| 2.4"

; : ! ! [ 2 3 4 5 i i
0 06m 12m 18m 24m 30m 0 06m 12m 18m 24m 3.0m m m m m m 0 06m 12m 18m 24m 3.0m
@ @ @ @ @ ® @ 0 @ @ o @ @ ® @ 0
DISTANCE DISTANCE DISTANCE DISTANCE
Range:2m  |LED: P Range:3m  |LED: P Range: 5m |LED: o Range:3m  [LED: P

Polarized
Retroreflective Mode
MINI-BEAM® Expert"

p |
I SME312LPC —
tsomm ive Mode

Retroreflective Mode

MINI-BEAM® NAMUR

| |
MIADILV |

Polarized

Retroreflective Mode
MINI-BEAM® NAMUR

Diffuse Mode

MINI-BEAM®

| sma120,

| [
3 75 mm e 3.0 75mm o 3.0 15mm [ Jitiice Mode 0.6"
100 mm ¥ 50mm | I \ 20 50 mm 200 10mm 0.4
50mm 2 ive Mode 100 25mm ! \ 100 = 5mm 0.2
— T — e
@, 0 = wl;h nv;zxz [ with BRT-77X77 [ ¢ 1ADoY | 0 o H— wiapewvas } 0 ﬁ ‘!’l' 0 0
A somm e - Rt } 100 25 mm / 100 < mm 0.2
100 mm 4 With BRT-3 ,m,,‘m, 20 somm With BAT3 Refiector —| 2 10mm 0.4
150 mm 3 + ; 3.0 75 mm i i w 15 mm 0.6"
i i T T
0 5m m  15m  2m  25m 0 im 2m  3m  4m  5m 0 ‘3',“ 25(" a;u ‘:;" ﬁ;" 0 75mm 150mm 225mm 300 mm 375mm
) @3 6 65 (63 @ @ 2 ) @ @ @ 2 05 @) (60) (00 (1200 (1509
DISTANCE DISTANCE DISTANCE DISTANCE
Range: 1m |LED: [ ] Range: 5m |LED: (] Range:2m  |LED: P Range: 380 mml Lep: O

Diffuse Mode

MINI-BEAM®

| '

15MM - pitfuse Mode 0.

10 mm 0.4

2 5mm 0z
éﬂ P 0 0

e 5mm 02"

10 mm o

15mm 0.6"

0 75mm 150 mm 225 mm 300 mm 375 mm
@0 (609 (909 (1209 (1507

DISTANCE

Divergent Diffuse Mode
MINI-BEAM®

| sma12w, .

225MM - pittuse Mode 09

15.0 mm 0.6

P 75mm 03
<

AT 15mm 03"

15.0mm 0.6

22.5mm 09"

0 25mm 50mm 75mm 100mm 125mm
(1.0 (207 (307 (407 (5.0"

DISTANCE

Diffuse Mode
MINI-BEAM® Expert™

| smE3120

0.6

[ Diffuse Mode

(X3

0.

0

02

04"

06"

0 75mm 150mm 225mm 300mm 375 mm
60)  (60) (909 (120 (1509

DISTANCE

Diffuse Mode
MINI-BEAM® Expert™

2smm [ SMEST2W o
15.0mm (X3
7.5mm 03

& ‘[ 0 0
&j’ 75mm 03"
15.0mm (X3
225mm (X3

0 25mm S0mm 75mm 100mm 125 mm
(0) @0 @0)  (@40) (507

DISTANCE

Range: 300 mm| LED: O

Range: 130 mm| LED: O

Range: 330 mm| LED: O

Range: 130 mml LED: O

More information online at bannerengineering.com

Continued on next page




PHOTOELECTRIC

FEATURED

RECTANGLE

Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Diffuse Mode

MINI-BEAM® Expert™

[ SME312DV

30mm 120"
[ Diffuse
20mm | Mod — 0.80"
.40
0

0.40"
S 0.80"
120"

0 300mm 600mm 900 mm 1200 mm 1500 mm
(1207 (24.0) (36.0° (48.07 (60.0")

DISTANCE

® - visible Red LED

Diffuse Mode

MINI-BEAM® NAMUR

| MiIADSD
15mm [ piffuse Mode 0.6
10 mm 0.4
> 5mm 02
Lo smm 02
10mm 04
15 mm 0.6

0 75mm 150mm 225mm 300mm 375 mm
@) (67 @) ) (15

DISTANCE

Divergent Diffuse Mode

MINI-BEAM® NAMUR

| MIADSW

15mm - Divergent Mode 0.6"

10 mm f 0.4

. 1 "

"":7!1 smm v o2
g ==

A 5mm i \\ 0.2"

10mm \‘ 04

15 mm 0.6

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

DISTANCE

RIGHT ANGLE

Convergent Mode

MINI-BEAM®

2.5mm 0.10"
1.2mm 0.05"
0 0
12mm | I— — Y
25mm 0.0
38mm 0.5

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

DISTANCE

Range:1100 mm| LED: @

Range: 380 mml LeD: O

Range: 75 mm |LED: O

Range: 16 mm |LED: O

Convergent Mode

MINI-BEAM®

SMI31202, SM2A3122. §

38MM - Convergent Mode 0.15

25mm 0.10"

2 1.2mm A oo

o 0 X ]

) 1.2mm 7\ 0.05"
2.5mm 0.10"

3.8mm 0.15"

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

Convergent Mode

MINI-BEAM®

s.0mm [_SMS12CV, .12
20mm = 0.08"
1.0mm .04
—= Pz
0 } 0
1.0mm S o.000
20mm 0.08"
3.0mm 012

0 75mm 15mm 22.5mm 30mm 37.5mm
(0.3 (0.6 (0.9 (1.2) (1.5

DISTANCE

Convergent Mode

MINI-BEAM®

30mm [ 012"
20mm - 0.08"
1.0mm 0.04"
a
0 } 0
1.0mm Al 0.04"
20mm 0.08"
3.0mm 0.12"

0 25mm 50mm 75mm 100 mm 125 mm
) @) 3 @) 6

DISTANCE

Convergent Mode

MINI-BEAM® Expert™

L 1 |
3.0mm [ SME312CV —7 012"
20mm 0.08"
1.0mm 0.00"
Z]

0 H 0
10mm [———7 = oo
2.0mm 0.08"
3.0mm 012"

0 75mm 15mm 225mm 30mm 37.5mm
03) (06) (08) (12) (15)

DISTANCE

Range: 43 mm | LED: O

Range: 16 mm | LED: @

Range: 43 mm | LED: @

Range: 16 mm | LED: @

Convergent Mode

MINI-BEAM® Expert™

Convergent Mode
MINI-BEAM® NAMUR

Convergent Mode
MINI-BEAM® NAMUR

| 0.12"

- Convergent
m

0.08"
0.04"
0

FahN

0.04"

0.08"

012"

0 25mm S50mm 75mm 100 mm 125mm
() @) @) (@) (5"
DISTANCE

|_MIADSCV__ |
3mm L Convergent Mode 12"

0.08"
0.04"
0
0.04"
0.08"
12

Tt

0 25mm 50mm 75mm 100mm 125 mm
) @) 3) @) )

DISTANCE

Opposed Mode— Glass Fiber

MINI-BEAM®

BARREL

|_ MIADSCV2_|
3mm [ Convergent Mode 12
2mm 0.08"
1mm 0.0
0 0
1mm .04
2mm 0.08"
3mm 12

0 25mm S0mm 75mm 100mm 125mm
29

) @) 39
DISTANCE

@) (5"

: |
75mm = SM312F/SM2A312F 3
- opposed Mode | I
50 mm } 7
= .
25mm 1
0 m3s ) mss | 0
25mm iRy
50 mm 2
75 mm 3

0 100mm 200mm 300 mm 400 mm 500 mm
@) @) a2) (18 (209

DISTANCE

Range: 43 mm |LED: o

Range: 16 mm |LED: @

Range: 43 mm |LED: [ ]

Fiber: Individual |LED: O

Diffuse Mode— Glass Fiber
MINI-BEAM®

7)/ | | 0.075"

0.050"

Diffuse Mode

0.025"

[ BT138 BT23S 0

0.025"

A}
7

0.050"

0.075"

0 75mm 15mm 225mm 30mm 37.5mm
03) (0.6 (08) (129 (15)

DISTANCE

Opposed Mode— Glass Fiber
MINI-BEAM®

F-sma12¢v, smas1zrv
[ opposed Mode
m

m3s )

m2ss

0 50mm 100 mm 150 mm 200 mm 250 mm
@) @ 6 @) 10

DISTANCE

Diffuse Mode— Glass Fiber

MINI-BEAM®

| SM312FV, SM2A312FV

1.95mm L pittuse Mode 0.075°
130mm = — | oos0
0.65 mm I 0.025'
N
o [sriss B1z3s —) 0
0.65mm 0.025'
1.30mm 0.050"
1.95 mm 0.075°

0 Smm 10mm 15mm 20mm 25mm

02 (0.4 (0.6
DISTANCE

0.8) (1.0

Opposed Mode— Glass Fiber

MINI-BEAM® Expert"

75 mm | SME312F
I opposed Mode
50 mm }
25mm +
o | mss ¥ 11235

25mm

50 mm

75mm

SRE

0 100mm 200 mm 300mm 400 mm 500 mm

@) @) (2)  (e)
DISTANCE

(207

Range: Varies | LED: O

Range: Varies | LED: @

Range: Varies |LED: @

Range: Varies | LED: O
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SLOT & AREA

MINIATURE

FIBER OPTIC

Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED

Diffuse Mode—Glass Fiber

MINI-BEAM® Expert™

|
ZLL 0075
SME312F
Diffuse Mode 0.050
i 0.025
= A}
BT135 3 B123§ 0
0.025'
0.050
0.075

0 75mm 15mm 225mm 30mm 37.5mm
0.3) (06 (0.9 (129 (159

DISTANCE

@ = visible Red LED

Opposed Mode— Glass Fiber

MINI-BEAM® Expert™

I smesizrv
[ opposed Mode

75 mm

50 mm

25mm

er

25mm

T— im3s

— imzss

50 mm

75 mm

0 50mm 100mm 150mm 200 mm 250 mm
@ @ e @ ()

DISTANCE

Diffuse Mode— Glass Fiber

MINI-BEAM® Expert™

| SME312FV
1.95mm L pitfuse Mod [
1.30mm T 0.050
0.65 mm ! 0.025'
—
o [sriss 8123 —) 0
0.65mm 0.025
1.30mm 0.050
1.95mm 0075
0 Smm 10mm 1Smm 20mm 25mm

(02) (04" (0.6 (0.8 (1.0
DISTANCE

BANNER

Opposed Mode— Glass Fiber

MINI-BEAM® NAMUR

| miangr

75mm 3
|- opposed Mode

50 mm | >

2 I s
=

o E— s § 1235 — 0

25mm 1

50 mm z

75mm 3

0 100 mm 200 mm 300 mm 400 mm 500 mm
@ e az) ) ()

DISTANCE

Range: Varies |LED: O

Range: Varies | LED: @

Range: Varies | LED: @

Range: Varies | LED: O

Diffuse Mode— Glass Fiber
MINI-BEAM® NAMUR

Opposed Mode— Plastic Fiber
MINI-BEAM®

Diffuse Mode— Plastic Fiber
MINI-BEAM®

Opposed Mode— Plastic Fiber
MINI-BEAM® Expert”

D S N

1.8mm MIADYF | 075"

12mm Diffuse Mode 050

&  O5mm — ] 0z

I T'I;) [y N—rr > Br2ss = 0

g)" 06 mm FANYEY
12mm 050"

1.8mm 075"

0 75mm 15mm 225mm 30mm 37.5mm
03 08 08 (129 (15)

DISTANCE

45mm SM312FP/SM2A312FP 18
- Opposed Mode
30mm T 120
15mm I 0.6
(= sy 0
15 mm 05"
30mm 120
45mm 18

0 25mm 50mm 75mm 100 mm 125 mm
) @) @) @) (5

DISTANCE

38mm [ piftuse Mode 015
25mm 010
1.2mm 005"
[ == PBT46U 0
1.2mm 005"
25mm 0.0
3.8mm 0.015"

0 75mm 15mm 22.5mm 30mm 37.5mm
(0.3) (069 (09) (12 (15)

DISTANCE

F smesizrp

a5mm [ 1.8
[ opposed Mode
30 mm t 12"
15 mm ! 06"
0= sy > 0
15 mm 0.6"
30mm 1.2
45 mm 18"

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

DISTANCE

Range: Varies |LED: O

Range: Varies | LED: @

Range: Varies | LED: @

Range: Varies | LED: @

Diffuse Mode—Plastic Fiber

MINI-BEAM® Expert™

| SME312FP

3.8mm |- piffuse Mode: o-15°

25mm (R

o 12mm 005"
o[~ PBTAGU 0

1.2mm 0.5

25mm 010"

38mm 015"

0 75mm 15mm 22.5mm 30mm 37.5mm
(0.3) (069 (0.9 (129 (1.5

DISTANCE

Range: Varies |LED: o

More information online at bannerengineering.com
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FEATURED RECTANGLE RIGHT ANGLE BARREL
Right-Angle Base-Mount
Rectangular Sensors
The Q25 sensor is completely epoxy-encapsulated for use in harsh
sensing environments, including food and beverage applications.
+ Available in opposed, retroreflective and fixed-field modes
+ Wide operating range from -40° to +70° C
* Models rated to IP67 and IP69K to withstand harsh washdown environments
+ Cordsets and brackets see page 106
opposed Q25,10-30 VDC ) Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m Q256E Emitter
2 4-pin Euro QD Q256EQ Emitter
" 2m Q25SN6R Q25SP6R
OPPOSED
4-pin Euro QD Q25SN6RQ Q25SP6RQ
Polar Retro Q25, 10-30 VDC smmp Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m Q25SN6LP Q25SP6LP
2mf
POLAR RETRO 4-pin Euro QD Q25SN6LPQ Q25SP6LPQ
Fixed-Field Q25, 10-30 V DC = Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
0-25mm 2m Q25SN6FF25 Q25SP6FF25
Cutoff 4-pin Euro QD Q25SN6FF25Q Q25SP6FF25Q
0-50 mm 2m Q25SN6FF50 Q25SP6FF50
— Cutoff 4-pin Euro QD Q25SNGFF50Q Q25SP6FF50Q
FIXED-FIELD
0-100 mm 2m Q25SN6FF100 Q25SP6FF100
Cutoff 4-pin Euro QD Q25SN6FF100Q Q25SP6FF100Q

For more specifications see page 107.

/- Connection options: A model with a QD requires a mating cordset (see page 106).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q25SN6LP W/30).

t Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector
used. See Accessories section for more information.

BANNER




SLOT & AREA ‘ MINIATURE FIBER OPTIC

Q25 AC
AC-Operated

Rectangular Sensors
\ The Q25 sensor is completely epoxy-encapsulated for use in harsh

\ ""“!"f sensing environments, including food and beverage applications.
+ Available in opposed, retroreflective and fixed-field modes
+ Wide operating range from -40° to +70° C
+ Models rated to IP67 and IP69K to withstand harsh washdown environments
+ Cordsets and brackets see page 106

ol

Opposed Q25, 20-250 V AC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m Q253E Emitter
(l] 4-pin Micro QD Q253EQ1 Emitter
20m
' 2m Q25AW3R Q25RW3R
OPPOSED
4-pin Micro QD Q25AW3RQ1 Q25RW3RQ1
Polar Retro Q25, 20-250 V AC m=) Visible Red LED
Sensing Mode Range Connection Models LO Models DO
2m Q25AW3LP Q25RW3LP
2mf
JOLAR RETRO 4-pin Micro QD Q25AW3LPQ1 Q25RW3LPQ1
Fixed-Field Q25, 20-250 V AC == Infrared LED
Sensing Mode Range Connection Models LO Models DO
0-25mm 2m Q25AW3FF25 Q25RW3FF25
Cutoff 4-pin Micro QD Q25AW3FF25Q1 Q25RW3FF25Q1
0-50 mm 2m Q25AW3FF50 Q25RW3FF50
& Cutoff 4-pin Micro QD Q25AW3FF50Q1 Q25RW3FF50Q1
FIXED-FIELD
0-100 mm 2m Q25AW3FF100 Q25RW3FF100
Cutoff 4-pin Micro QD Q25AW3FF100Q1 Q25RW3FF100Q1

For more specifications see page 108.

/- Connection options: A model with a QD requires a mating cordset (see page 106).
For 9 m cable, add suffix W/30 to the 2 m model number (example, Q25SN6LP W/30).

t Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector
used. See Accessories section for more information.

More information online at bannerengineering.com
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PHOTOELECTRIC
Cordsets
Euro QD (for Q models)
See page 906
Threaded 4-Pin

Length Straight Right-Angle

1.83m MQDC-406 MQDC-406RA

4.57m MQDC-415 MQDC-415RA

914m MQDC-430 MQDC-430RA

FEATURED

Additional cordset information available.

/- See page 902.

Brackets
Q25
See page 864 See page 865 See page 865
SMB18A SMB18FA SMB18SF

d ¥

£ t‘m

RECTANGLE RIGHT ANGLE

Micro QD (for Q1 models)

Additional brackets and information available.|
See page 852.

%
P

25 mm 30 mm

e [N

Q25 Opposed, Retroreflective and Fixed-Field Models
Suffix E, R, LP, and FF

106
e

See page 919
Threaded 4-Pin
Length Straight Right-Angle
1.83m MQAC-406 MQAC-406RA
457Tm MQAC-415 MQAC-415RA
9.14m MQAC-430 MQAC-430RA
Other Accessories
Reflectors Apertures
See page 932 See page 958

BARREL



SLOT & AREA

Q25 DC Specifications

MINIATURE FIBER OPTIC

Supply Voltage and Current

10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):

Opposed Emitters: 25 mA Opposed Receivers: 20 mA

Polarized Retroreflective: 30 mA Fixed-Field: 35 mA
Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary dc switch; NPN (current sinking) or PNP (current sourcing), depending on model.

The Dark Operate (DO) output may be wired as a normally open marginal signal alarm output, depending upon hookup to the power supply.
Output Rating 150 mA max. (each) in standard hookup. When wired for alarm output, the total load may not exceed 150 mA

OFF-state leakage current: less than 1 pAat 30 V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than 1.5V at 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 3 milliseconds ON, 1.5 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 3 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs do not conduct during this time

Repeatability

Opposed: 375 microseconds Polarized Retroreflective and Fixed-Field: 750 microseconds
Repeatability and response are independent of signal strength

Indicators Two LEDs:
Green: Power ON Green Flashing: output overload
Yellow: Light Operate (LO) output energized Yellow Flashing: marginal gain
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 m or 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 106.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and

Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

®
C € @ ustep  ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details

More information online at bannerengineering.com 107




PHOTOELECTRIC FEATURED RECTANGLE RIGHT ANGLE BARREL
Q25 AC Specifications
Supply Voltage and Current 20 to 250 V ac (50/60 Hz)

Average current: 20 mA
Peak current: 200 mA at 20 V ac, 500 mA at 120 V ac, 750 mA at 250 V ac

Supply Protection Circuitry

Protected against transient voltages

Output Configuration Solid-state ac switch; three-wire hookup; Choose Light Operate (LO) or Dark Operate (DO), depending on model
Light Operate: Output conducts when the sensor sees its own (or the emitter’s) modulated light
Dark Operate: Output conducts when sensor sees dark

Output Rating 300 mA max. (continuous) Fixed-Field: derate 5 mA/° C above +50° C

Inrush capability: 1 amp for 20 milliseconds, non-repetitive
OFF-state leakage current: less than 100 pA
ON-state voltage drop: 3V at 300 mAac; 2V at 15 mAac

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed: 16 milliseconds ON, 8 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 16 milliseconds ON/OFF

Delay at Power-up

100 milliseconds

Repeatability

Opposed: 2 milliseconds; Polarized Retroreflective and Fixed-Field: 4 milliseconds
Repeatability and response are independent of signal strength.

Indicators Two LEDs: Green and Yellow
Solid Green: Power ON
Solid Yellow: Light sensed Yellow Flashing: marginal gain
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 mor 9 m attached cable, or 4-pin Micro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 106.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max, double amplitude 0.06-inch acceleration 10G).

Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

@ ®
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SLOT & AREA MINIATURE FIBER OPTIC

Excess Gain Curves (Fixed-Field mode performance based on 90% reflectance white test card?)

O = Infrared LED P = Visible Red LED Polarized

Opposed Mode Polarized Retroreflective Mode Fixed-Field Mode
Q25
1000 1000 1000 ===

X X X Fiod L.JDLL: @ 10 mm spot size @ 8 mm focus
€ ¢ o € el @ 10 mm spot size @ 25 mm cutoff
i ;G\ " ﬁ " E/ T Using 18% gray test card: Cutoff
. v O \ distance will be 95% of value shown.

‘u,‘ m 1im 10m 100m ;.m m 0im 1m 10m 01.1mm 1mm 10 mm 100 mm T USing 6% black test card: Cutoff

) e (330) L - @3) e o et “) distance will be 90% of value shown.

Range: 20 m | LED: O Range:2m |LED: P Cutoff: 25 mm| LeD: O

Fixed-Field Mode

Fixed-Field Mode

Q25
1000 1000 ﬁ%Series EHEFE
£ @ 10 mm spot size @ 10 mm focus : Frct-fod mode | @ 10 mm spot size @ 20 mm focus
€ @ 10 mm spot size @ 50 mm cutoff € e el @ 10 mm spot size @ 100 mm cutoff
U U

A t Using 18% gray test card: Cutoff == A t Using 18% gray test card: Cutoff

\ distance will be 90% of value shown. \ H'\ distance will be 85% of value shown.
e T Using 6% black test card: Cutoff e et womm 1 Using 6% black test card: Cutoff
Ll - " distance will be 85% of value shown. oo 0 emanee” ) distance will be 75% of value shown.

Cutoff: 50 mm | Leo: O Cutoff: 100 mm| Leo: O

Beam Patterns

O = Infrared LED P = Visible Red LED Polarized

Opposed Mode Polarized Retroreflective Mode

Q25 Q25

Effective Beam: 23 mm

|- 025 series

1500 mm [ 025 Series 60 T e Retrs ¢
I opposed Mods 100 mm } -

1000 mm ar
— .
500 mm 20" somn == i
@j 0 [ with 873 Reflector 0
! ! somm [ 2
Y somm 2 ¥ 00mm .
1000 mm a0 D I B — —

1500 mm 60"
0 05m 1.0m 15m 20m 25m
0 5m  10m 15m  20m 25m (16) (32) (48) (64) (8.0

(18 (32)  (49)  (86')  (82) DISTANCE
DISTANCE
Range: 20m |LED: 0 Range:2m  |LED: P
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FEATURED

Q40

DC-Operated

RECTANGLE

Long-Range Sensors

The Q40 Standard operates on DC voltage and offers long-range sensing

with a 30 mm base.

* Reliable sensing without adjustments

+ Completely epoxy-encapsulated for superior durability

* Long-range sensing in harsh environments

+ Available in opposed, retroreflective and fixed-field modes

+ Cordsets and brackets see page 112

Opposed Q40, 10-30 V DC
Sensing Mode Range
D)ﬁ@ 60m

OPPOSED

Polar Retro Q40, 10-30 VDC

Sensing Mode Range
6 mt
POLAR RETRO

Fixed-Field Q40, 10-30 V DC
Sensing Mode Range

0-200 mm
Cutoff

0-400 mm

<: Cutoff

FIXED-FIELD

0-600 mm
Cutoff

For more specifications see page 113.

Connection
2m
4-Pin Euro QD
2m
4-Pin Euro QD

Connection

2m

4-Pin Euro QD

Connection
2m
4-Pin Euro QD
2m
4-Pin Euro QD
2m
4-Pin Euro QD

RIGHT ANGLE

BARREL
= Infrared LED
Models NPN Models PNP
Q406E Emitter
Q406EQ Emitter
Q40SN6R Q40SP6R
Q40SN6RQ Q40SP6RQ
=) Visible Red LED
Models NPN Models PNP
Q40SN6LP Q40SP6LP
Q40SN6LPQ Q40SP6LPQ
=) Infrared LED
Models NPN Models PNP
Q40SN6FF200 Q40SP6FF200
Q40SN6FF200Q Q40SP6FF200Q
Q40SN6FF400 Q40SP6FF400
Q40SN6FF400Q Q40SP6FF400Q
Q40SN6FF600 Q40SP6FF600
Q40SN6FF600Q Q40SP6FF600Q

/- Connection options: A model with a QD requires a mating cordset (see page 112).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q40SN6R W/30).

t Retroreflective range is specified using a BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

BANNER
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Q40 AC
AC-Operated
Long-Range Sensors

\ - The Q40 Standard operates on AC voltage and offers long-range sensing
Yo with a bigger base.

* Reliable sensing without adjustments

+ Completely epoxy-encapsulated for superior durability

* Long-range sensing in harsh environments

+ Available in opposed, retroreflective and fixed-field modes
+ Cordsets and brackets see page 112

T

Opposed Q40, 20-250 V AC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m Q403E Emitter
@ 60 4-Pin Micro QD Q403EQ1 Emitter
m
' 2m Q40AW3R Q40RW3R
OPPOSED
4-Pin Micro QD Q40AW3RQ1 Q40RW3RQ1
Polar Retro Q40, 20-250 VAC === Visible Red LED
Sensing Mode Range Connection Models LO Models DO
2m Q40AW3LP Q40RW3LP
6 mt
B ARRETRO 4-Pin Micro QD Q40AW3LPQ1 Q40RW3LPQ1
Fixed-Field Q40, 20-250 V AC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
0- 200 mm 2m Q40AW3FF200 Q40RW3FF200
Cutoff 4-Pin Micro QD Q40AW3FF200Q1 Q40RW3FF200Q1
0-400 mm 2m Q40AW3FF400 Q40RW3FF400
< Cutoff 4-Pin Micro QD Q40AW3FF400Q1 Q40RW3FF400Q1
FIXED-FIELD
. 0- 600 mm 2m Q40AW3FF600 Q40RW3FF600
Cutoff 4-Pin Micro QD Q40AW3FF600Q1 Q40RW3FF600Q1

For more specifications see page 114.

/- Connection options: A model with a QD requires a mating cordset (see page 112).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q40SN6R W/30).

1 Retroreflective range is specified using a BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

More information online at bannerengineering.com 11
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Cordsets
Euro QD (for Q models) Micro QD (for Q1 models)
See page 906 See page 919
Threaded 4-Pin Threaded 4-Pin
Length Straight Right-Angle Length Straight Right-Angle
1.83m MQDC-406 MQDC-406RA 1.83m MQAC-406 MQAC-406RA
457m MQDC-415 MQDC-415RA 457m MQAC-415 MQAC-415RA
9.14m MQDC-430 MQDC-430RA 914m MQAC-430 MQAC-430RA
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
Q25 Reflectors Apertures
See page 872 See page 872 See page 873 See page 873 See page 932 See page 958
SMB30A SMB30FA.. SMB30SC SMBAMS30P

Additional brackets and information available.|
See page 852.

Opposed,
Polarized Retroreflective
and Fixed-Field Models

Suffix E, R, LP and FF

112
I

BARREL
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Q40 DC Specifications

Supply Voltage and Current 10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):
Opposed Emitters: 25 mA Opposed Receivers: 20 mA
Polarized Retroreflective: 30 mA Fixed-Field: 35 mA
Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary; choose NPN (current sinking) or PNP (current sourcing) models

The Dark Operate (DO) output may be wired as a normally open marginal signal alarm output, depending upon hookup to the power supply

Output Rating 150 mA max. (each) in standard hookup; When wired for alarm output, the total load may not exceed 150 mA
OFF-state leakage current: less than 1 pAat 30 V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than 1.5 V at 150 mA dc

Output Protection Circuitry Protected against false pulse on power-up and continuous overload or short circuit of outputs
Output Response Time Opposed: 3 milliseconds ON; 1.5 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 3 milliseconds ON/OFF
Delay at Power-up 100 milliseconds; outputs are non-conducting during this time
Repeatability Opposed: 375 microseconds Polarized Retroreflective and Fixed-Field: 750 microseconds
Repeatability and response are independent of signal strength
Indicators Two LEDs: Green and Yellow
Solid Green: Power ON Flashing Green: Output over loaded
Solid Yellow: Light Operate (LO) output energized Flashing Yellow: Marginal excess gain
See datasheet for detailed information
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.
Environmental Rating Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.
Connections 2 mor 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 112.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)
Vibration and All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch acceleration 10G).
Mechanical Shock Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)
Certifications
e @
LISTED ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details

More information online at bannerengineering.com 113
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Q40 AC Specifications

FEATURED RECTANGLE RIGHT ANGLE

Supply Voltage and Current

20 to 250 V ac (50/60 Hz) Average current: 20 mA

Supply Protection Circuitry Protected against transient voltages

Output Configuration Solid-state ac switch; three-wire hookup; choose Light Operate (LO) or Dark Operate (DO) models
Light Operate: Output conducts when the sensor sees its own (or the emitter’s) modulated light
Dark Operate: Output conducts when sensor sees dark

Output Rating 300 mA max. (continuous) Fixed-Field: derate 5 mA/° C above +50° C

Inrush capability: 1 amp for 20 milliseconds, non-repetitive
OFF-state leakage current: less than 100 pA
ON-state voltage drop: 3V at 300 mAac; 2V at 15 mAac

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed: 16 milliseconds ON; 8 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 16 milliseconds ON/OFF

Delay at Power-up

100 milliseconds

Repeatability

Opposed: 2 milliseconds Polarized Retroreflective and Fixed-Field: 4 milliseconds
Repeatability and response are independent of signal strength

Two LEDs:

Indicators
Solid Green: Power ON
Solid Yellow: Light sensed Flashing Yellow: magrinal excess gain
See datasheet for detailed information
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 m or 9 m attached cable, or 4-pin Micro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 112.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and

Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max,
double amplitude 0.06-inch acceleration 10G). Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

ce®

®
LISTED @ ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details
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Peak current: 200 mA at 20 V ac, 500 mA at 120 V ac, 750 mA at 250 V ac
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Excess Gain Curves (Fixed-Field mode performance based on 90% reflectance white test card)

O = Infrared LED P = Visible Red LED Polarized

Polarized

M . Fixed-Field M
Opposed Mode Retroreflective ed-Field Mode
100 040 Series 100 040 Series =~
E E
X X
C Polarized Retro c
o E . EW A : @ 16 mm spot size @ 35 mm focus
N S Fixed-field mode = :
N8 s with BAT-3 Reflector E‘W s with 200 o far @ 20 mm spot size @ 200 mm cutoff
M limit cutoff \
G 10 T G 10
‘I\ A Using 18% gray test card: Cutoff
N ,'. distance will be 95% of value shown.
1 ! 1 Using 6% black test card: Cutoff
01m im 10m 100 m 0.01m 0.1m im 10m 1mm 10 mm 100 mm 1000 mm . N
033)  @3) (@3) (30) 0033) (033 (.3) @3) 0o (04 @) (40") distance will be 90% of value shown.
DISTANCE DISTANCE DISTANCE
Range: 60 m | LED: O Range:6m |[LED: P Cutoff: 200 mm| Lep: O
Fixed-Field Mode Fixed-Field Mode
Q40 Q40
1000 j 100 040 Series =CHHH
E E
5 ¢
c
. E : @ 17 mm spot size @ 35 mm focus o~ _ @ 17 mm spot size @ 35 mm focus
@j : i mm or— @ 25 mm spot size @ 400 mm cutoff G;] s et 600 menfr— @ 30 mm spot size @ 600 mm cutoff
\M limit cutoff M limit cutoff
T G 10 = G 10
A Using 18% gray test card: Cutoff ‘I\ Using 18% gray test card: Cutoff
,'1 distance will be 90% of value shown. N distance will be 85% of value shown.
1 Using 6% black test card: Cutoff ! Using 6% black test card: Cutoff
1mm 10 mm 100 mm 1000 mm . . mm 10 mm 100 mm 1000 mm ) .
o) (04 @) (40") distance will be 85% of value shown. o8y (04 @) (o) distance will be 75% of value shown.
DISTANCE DISTANCE
Cutoff: 00rm| LED: O Cutoff: 600rm| LED: O

Beam Patterns

O = Infrared LED P = Visible Red LED Polarized

Polarized
Opposed Mode .
PP Q40 Retroreflective Mode
Q40
Effective Beam: 23 mm
] LA
500 mm 20" 100 mm i "
p 250 mm \ 10 e 50 mm ‘/J‘———‘- 2
@ o :‘ :n‘. @ o : t with BRT-3 Reflector :
T s0mm / 20" T 100 mm »
750 mm 30" 150 mm 6"
15m 30m 45m 60m Bsm 0 15m 3.0m 45m 60m 75m
(50) (100")  (150') (200  (250') (5) (10 (15') (20) (25)
DISTANCE DISTANCE
Range:60 mml Lep: O Range: 6 m LED: P
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Q45DC page 118

FEATURED

RECTANGLE RIGHT ANGLE BARREL

Q45 Sensors

Rugged with

Output Timing Logic

The Q45 line of sensors offers an advanced, economical solution with limit
switch replacement body style and timing options.

+ Comprehensive offering including laser diode and retroreflective models
+ High-powered diffuse and laser retroreflective for ranges over 200 feet
+ Models available for dc, ac or ac/dc universal

+ Accommodates output timing logic or 7-segment LED signal strength
display on standard model

e e
.’ _’
M M

Q45AC page 120 Q45 Universal Voltage page 122

Variety of sensing modes for solving most applications:
opposed, retroreflective and diffuse. High-performance
sensing with visible long range Class 1 and 2 lasers with
narrow effective beam for small object detection and
precise position control.

116

Economical and versatile for use in all environments
regardless of power supply.

Six sensing modes for solving most applications: Opposed,
retroreflective, diffuse, convergent, laser and glass and
plastic fiber optic. High-performance sensing with visible
long range Class 1 and 2 lasers with narrow effective
beam for small object detection and precise position
control.



SLOT & AREA MINIATURE FIBER OPTIC

4 e (4
=0 L =0
Q45 Laser page 124 Q45 NAMUR page 126 Q45 Wireless page 128
Retroreflective laser sensors offer a visible laser beam for Specialized sensor for explosive environments, meeting The SureCross® Q45 is the first self-contained wireless
easy alignment and long-range sensing. intrinsically safe standards to ensure it is safe for use in standard photoelectric solution for the most challenging
hazardous areas. control and monitoring needs.
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Indicators and Controls

1: Sensitivity Adjustment
2: Output Status Indicator
3: Signal Indicator

4: Power ON Indicator

5: Light/Dark Operate Switch

6: Optional LED Display

7: Optional Timing Adjustments

118

FEATURED

Q45
DC-Operated
Adjustable Output Timing Logic

The Q45 Standard sensor is available in multiple sensing modes to

suit many application needs.

+ Opposed, retroreflective, diffuse, convergent, laser and glass and plastic fiber
optic modes

+ Electromechanical or solid-state options

* Rugged design rated to IP67 to withstand 1200 psi washdown

+ Timing Logic Function options see page 125

+ Cordsets and brackets see page 129

RECTANGLE RIGHT ANGLE

Opposed Q45,10-30 VDC
Sensing Mode Range Connection Output Type
2m
Dﬁ@ 60m 4-Pin Mini QD —
OPPOSED 4-Pin Euro QD
2m
R Bipolar
Dﬁ@ 60m 4-Pin Mini QD NPLIPNP
OPPOSED 4-Pin Euro QD

Retro & Polar Retro Q45, 10-30 V DC

Sensing Mode Range Connection Output Type
) 2m
L Bipolar
54 0.08 - 9 mf 4-Pin Mini QD NPN/PNP
— [y 4-Pin Euro QD
] 2m
~ o Bipolar
P 4 0.15-6mt 4-Pin Mini QD NPN/PNP
~ POLARRRETRO 4-Pin Euro QD

For more specifications see page 130.

BARREL

=) Infrared LED
Models
Q456E Emitter
Q456EQ Emitter
Q456EQ5 Emitter
Q45BB6R
Q45BB6RQ
Q45BB6RQ5

s Visible Red LED
Models
Q45BB6LV
Q45BB6LVQ
Q45BB6LVQ5
Q45BB6LP
Q45BB6LPQ
Q45BB6LPQ5

Connection options: A model with a QD requires a mating cordset (see page 129).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q456E W/30).

t Retroreflective range is specified using one model BRT-3 retroreflector (BRT-2X2 for Q45BB6LL models).

Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

BANNER
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Diffuse Q45, 10-30 V DC
Sensing Mode Range Connection
ﬂORT RANGE_ 2m
@ 450 mm 4-Pin Mini QD
~ DIFFUSE 4-Pin Euro QD
_LONG RANGE_ 2m
@ 18m 4-Pin Mini QD
~ DIFFUSE 4-Pin Euro QD
JIGH POWER_ 2m
@ 3m 4-Pin Mini QD
~ DIFFUSE 4-Pin Euro QD
Convergent Q45, 10-30 VDC
Sensing Mode Range Connection
— — 2m
“H— 38 mm 4-Pin Mini QD
CONVERGENT 4-Pin Euro QD
— — 2m
“H— 100 mm 4-Pin Mini QD
CONVERGENT 4-Pin Euro QD
Glass & Plastic Fiber Q45, 10-30 V DC
Sensing Mode Range Connection
D—-(}:()D Range varies by 2m
ST 4pnmncd
GLASS FIBER used 4-Pin Euro QD
D-HD Rsaenngs(?nvariesd by 2m
D“"J and fber optcs 4-Pin Mini QD
GLASS FIBER used 4-Pin Euro QD
D—ﬁD Rs:aenngs?nvariesd by zm
D:) and fber optcs AP ST 1D
PLASTIC FIBER used 4-Pin Euro QD

For more specifications see page 130.

FIBER OPTIC

= Infrared LED
Output Type Models
Q45BB6D
\peler Q45BB6DQ
Q45BB6DQS
Q45BB6DL
\peler Q45BB6DLQ
Q45BB6DLQS
Q45BB6DX
\peler Q45BB6DXQ
Q45BB6DXQ5
mm Visible Red LED
Output Type Models
Q45BB6CV
NP Q45BB6CVQ
Q45BB6CVQS
Q45BB6CVA
i Q45BB6CVAQ
Q45BB6CVAQ5
=) Infrared LED  mmmp Visible Red LED
Output Type Models
Q45BB6F
i Q45BB6FQ
Q45BB6FQ5
Q45BB6FV
NP Q45BBEFVQ
Q45BB6FVQ5
Q45BB6FP
NPREP Q45BB6FPQ
Q45BB6FPQ5

/- Connection options: A model with a QD requires a mating cordset (see page 129).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45BB6D W/30).

More information online at bannerengineering.com
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Q45
AC-Operated
Adjustable Output Timing Logic

The Q45 AC sensor has several sensing modes and
mounting options available.
+ Opposed, retroreflective, diffuse, convergent, laser and
glass and plastic fiber optic modes
+ Electromechanical or solid-state options
* Rugged design rated to IP67 to withstand 1200 psi washdown
+ Timing Logic Function options see page 125
+ Cordsets and brackets see page 129

RECTANGLE

Indicators and Controls
1: Sensitivity Adjustment

2: Output Status Indicator

3: Signal Indicator

4: Power ON Indicator

5: Light/Dark Operate Switch

6: Optional LED Display

7: Optional Timing Adjustments

Opposed Q45, 90-250 V AC

Sensing Mode Range Connection Output Type
2m
60 m 3-Pin Mini QD =
4-Pin Micro QD
— Zm SPDT
60 m
(U 5-Pin Mini QD e/m Relay
OPPOSED
2m SPST
60 m 3-Pin Mini QD Solid-state
Rel
4-Pin Micro QD e
Retro & Polar Retro Q45, 90-250 V AC
Sensing Mode Range Connection Output Type
2m SPDT
5-Pin Mini QD efm Relay
0.08-9 2
— mf m SPST
RETRO 3-Pin Mini QD Solid-state
Rel
4-Pin Micro QD HE
2m SPDT
5-Pin Mini QD e/m Relay
0.15-6 mt 2m SPST
POLAR RETRO 3-Pin Mini QD Solid-state
Rel
4-Pin Micro QD eay

For more specifications see page 131.

BARREL

|:{> Infrared LED

Models

Q452E Emitter
Q452EQ Emitter
Q452EQ1 Emitter
Q45VR2R
Q45VR2RQ
Q45BW22R
Q45BW22RQ
Q45BW22RQ1

m=m) Visible Red LED

Models

Q45VR2LV
Q45VR2LVQ
Q45BW22LV
Q45BW22LVQ
Q45BW22LVQ1
Q45VR2LP
Q45VR2LPQ
Q45BW22LP
Q45BW22LPQ
Q45BW22LPQ1

/ Connection options: A model with a QD requires a mating cordset (see page 129).
For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45VR2LV W/30).

1 Retroreflective range is specified using one model BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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Diffuse Q45, 90-250 V AC
Sensing Mode Range
SHORT RANGE
\ <:: 450 mm
DIFFUSE
LONG RANGE

-

DIFFUSE

HIGH POWER

{—

DIFFUSE

Convergent Q45, 90-250 V AC

Sensing Mode

CONVERGENT

CONVERGENT

Range

38 mm

100 mm

Connection

2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD
2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD
2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD

Connection

2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD
2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD

Glass & Plastic Fiber Q45, 90-250 V AC

Sensing Mode

(==

GLASS FIBER

(=~

GLASS FIBER

(--3

PLASTIC FIBER

Range

Range varies by
sensing mode
and fiber optics

used

Range varies by
sensing mode
and fiber optics

used

Range varies by
sensing mode
and fiber optics

used

For more specifications see page 131.

Connection

2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD
2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD
2m
5-Pin Mini QD
2m
3-Pin Mini QD
4-Pin Micro QD

FIBER OPTIC

Output Type

SPDT
e/m Relay

SPST
Solid-state
Relay

SPDT
e/m Relay

SPST
Solid-state
Relay

SPDT
e/m Relay

SPST
Solid-state
Relay

Output Type

SPDT
e/m Relay

SPST
Solid-state
Relay

SPDT
e/m Relay

SPST
Solid-state
Relay

Output Type

SPDT
e/m Relay

SPST
Solid-state
Relay

SPDT
e/m Relay

SPST
Solid-state
Relay

SPDT
e/m Relay

SPST
Solid-state
Relay

= Infrared LED

Models

Q45VR2D
Q45VR2DQ
Q45BW22D
Q45BW22DQ
Q45BW22DQ1
Q45VR2DL
Q45VR2DLQ
Q45BW22DL
Q45BW22DLQ
Q45BW22DLQ1
Q45VR2DX
Q45VR2DXQ
Q45BW22DX
Q45BW22DXQ
Q45BW22DXQ1

= Visible Red LED

Models

Q45VR2CV
Q45VR2CVQ
Q45BW22CV
Q45BW22CVQ
Q45BW22CVQ1
Q45VR2CV4
Q45VR2CV4Q
Q45BW22CV4
Q45BW22Cv4Q
Q45BW22CV4Q1

I:"> Infrared LED ~ s Visible Red LED

Models

Q45VR2F
Q45VR2FQ
Q45BW22F
Q45BW22FQ
Q45BW22FQ1
Q45VR2FV
Q45VR2FVQ
Q45BW22FV
Q45BW22FVQ
Q45BW22FVQ1
Q45VR2FP
Q45VR2FPQ
Q45BW22FP
Q45BW22FPQ
Q45BW22FPQ1

/- Connection options: A model with a QD requires a mating cordset (see page 129).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45VR2DX W/30).

More information online at bannerengineering.com
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Q45 Universal Voltage
Operate on AC or DC Voltage

The Q45 Universal Voltage Sensor is economical and versatile for use in all
environments regardless of power supply.
* Models for ac or dc power
+ Opposed, retroreflective, diffuse, convergent and glass and
plastic fiber optic modes
+ Avariety of cable and connector options

[ + Cordsets and brackets see page 129
L3
= .
opposed Q45, 12-250 V DC or 24-250 VAC > Infrared LED
Sensing Mode Range Connection Output Type Models
(] ] 2m Q453E Emitter
):> 60m -
~ OPPOSED 3-Pin Mini QD Q453EQ Emitter
] ] 2m
: o - Q45VR3R
o e/m Relay
“—OPPOSED 5-Pin Mini QD Q45VR3RQ
] [ 2m
: o P Q45BW13R
o Solid-state Relay
“—OPPOSED 4-Pin Mini QD Q45BW13RQ
Retro & Polar Retro Q45, 12-250 V DC or 24-250 V AC m=p Visible Red LED
Sensing Mode Range Connection Output Type Models
’ 5-Pin Mini QD efm Relay Q45VR3LVQ
R ds 0.08 -9 mt
Blﬁl?tge " te"dsors _ t RETRO 2m  SPST Q45BW13LV
: ui (I)WI stand severe environmen s 4-Pin Mini QD Solid-state Relay Q45BWI3LVQ
including heavy washdown of 1200 psi.
2m SPDT Q45VR3LP
— 5-Pin Mini QD efm Relay Q45VR3LPQ
P 0.45-6mt
2
POLAR RETRO m Solid StP tSTR | QSBWISLP
4-Pin Mini QD old-state Relay Q45BW13LPQ

For more specifications see page 132.

/- Connection options: A model with a QD requires a mating cordset (see page 129).
For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45VR3LV W/30).

1 Retroreflective range is specified using one model BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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Diffuse Q45, 12-250 V DC or 24-250 V AC

Sensing Mode

SHORT RANGE

=

DIFFUSE

LONG RANGE

@

DIFFUSE

HIGH POWER

I

DIFFUSE

Range

450 mm

Connection

2m
5-Pin Mini QD
2m
4-Pin Mini QD
2m
5-Pin Mini QD
2m
4-Pin Mini QD
2m
5-Pin Mini QD
2m
4-Pin Mini QD

Convergent Q45, 12-250 V DC or 24-250 V AC

Sensing Mode

=

CONVERGENT

=1

~ CONVERGENT

Glass & Plastic Fiber Q45, 12-250 V DC or 24-250 V AC

Sensing Mode
==
[ =0
@1‘)
LASS FIBER
(t=—0
(===

PLASTIC FIBER

Range

38 mm

100 mm

Range

Range varies by
sensing mode
and fiber optics

used

Range varies by
sensing mode
and fiber optics

used

Range varies by
sensing mode
and fiber optics

used

For more specifications see page 132.

Connection

2m
5-Pin Mini QD
2m
4-Pin Mini QD
2m
5-Pin Mini QD
2m
4-Pin Mini QD

Connection

2m
5-Pin Mini QD
2m
4-Pin Mini QD
2m
5-Pin Mini QD
2m
4-Pin Mini QD
2m
5-Pin Mini QD
2m
4-Pin Mini QD

FIBER OPTIC

Output Type

SPDT
e/m Relay

SPST
Solid-state Relay

SPDT
e/m Relay

SPST
Solid-state Relay

SPDT
e/m Relay

SPST
Solid-state Relay

Output Type

SPDT
e/m Relay

SPST
Solid-state Relay

SPDT
e/m Relay

SPST
Solid-state Relay

Output Type

SPDT
e/m Relay

SPST
Solid-state Relay

SPDT
e/m Relay

SPST
Solid-state Relay

SPDT
e/m Relay

SPST
Solid-state Relay

i} Infrared LED

= Infrared LED

Models

Q45VR3D
Q45VR3DQ
Q45BW13D
Q45BW13DQ
Q45VR3DL
Q45VR3DLQ
Q45BW13DL
Q45BW13DLQ
Q45VR3DX
Q45VR3DXQ
Q45BW13DX
Q45BW13DXQ

mm) Visible Red LED

Models

Q45VR3CV
Q45VR3CVQ
Q45BW13CV
Q45BW13CvVQ
Q45VR3CV4
Q45VR3CV4Q
Q45BW13CV4
Q45BW13CV4Q

Models

Q45VR3F
Q45VR3FQ
Q45BW13F
Q45BW13FQ
Q45VR3FV
Q45VR3FVQ
Q45BW13FV
Q45BW13FVQ
Q45VR3FP
Q45VR3FPQ
Q45BW13FP
Q45BW13FPQ

mm Visible Red LED

/- Connection options: A model with a QD requires a mating cordset (see page 129).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45VR3D W/30).

More information online at bannerengineering.com

BANNER
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Q45
Retroreflective Laser Sensors

The Q45 retroreflective laser sensors offer a visible laser beam for

easy alignment and long-range sensing.

+ Extended 70 m sensing range

+ Visible laser beam for easy target alignment

* Precise small object or edge detection

+ Accommodates output timing logic or 7-segment LED signal
strength display on standard model

+ Cordsets and brackets see page 129

Q45,10-30 VDC
Sensing Mode Range Connection Output Type
_ CLASS2 2m
0.3-70 mt 5-Pin Mini QD Nﬁﬁf;ﬂp
~ RETRO LASER 5-Pin Euro QD
_ CLASS2 2m
Bipol

P 06-40mt 5-Pin Mini QD NPUPNP
L/ LASER

POLAR RETRO 5-Pin Euro QD

For safe laser use (Class 1 or Class 2):

+ Do not permit a person to stare at the laser from within the beam.

+ Do not point the laser at a person’s eye at close range.

+ Terminate the beam emitted by a Class 2 laser product at the end of its useful path.
+ Locate open laser beam paths either above or below eye level, where practical.

Class 2 Lasers

Pulse Power < 5.6 mW, 650 - 670 nm, 15 kHz,
4.5 uS Pulse. Complies to 21 CFR 1040.10 &

BARREL

——# Visible Red Laser

Models
Q45BB6LL
Q45BB6LLQ
Q45BB6LLQ6
Q45BB6LLP
Q45BB6LLPQ
Q45BB6LLPQ6

Lasers that emit visible radiation in the wavelength range from 400 to 700 nm,

EN60825-1:2001 except for deviations where eye protection is normally afforded by aversion responses, including
pursuant to laser notice No. 50, dated 7-26-01. @ the blink reflex. This reaction may be expected to provide adequate protection
E‘I‘jf;SL 'g TTA-SI:E%NIEI;SE‘S(E:ITNTU BEAM under reasonably foreseeable conditions of operation, including the use of
optical instruments for intrabeam viewing. Reference IEC 60825-1:2001,
& section 8.2.

For more specifications see page 130.

/- Connection options: A model with a QD requires a mating cordset (see page 129).
For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45BB6LL W/30).

1 Retroreflective range is specified using one model BRT-2X2 retroreflector.

Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.

BANNER
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45LM Series Modules

MINIATURE

FIBER OPTIC

BANNER

Q45 sensors easily accept the addition of output timing logic and signal strength display functions. Display models have a 7-element display which gives a “finer” indication of excess gain than
does the LED that is standard on most Q45 sensors. The modules listed below may be used with all Q45 sensors except NAMUR models.

Function Model

Programmable output timing logic 45LM58

Programmable output timing, plus

signal strength display 45LM58D
(see table below)

Signal strength display, only

(no programmable functions) 45LMD

45LM Series Module Specifications

+ Models with programmable output timing provide the following timing logic functions:

- Retriggerable one-shot
- Non-retriggerable one-shot
- Delayed one-shot

Timing Logic Functions

- ON delay - ON delayed one-shot
- OFF delay - Repeat cycle timer
- ON/OFF delay - Limit timer

- Rate sensor
- Flip-flop (alternate action)

+ Selectable timing ranges:

0.01 to 0.15 seconds

0.1to 1.5 seconds 1 to 15 seconds

+ Delay and hold time ranges may be individually selected and times precisely set using 15-turn adjustment potentiometers.
Delay or hold time may also be displayed (zero seconds).

+ Module allows sensor output to be programmed for normally-open or normally-closed operation.

+ Models with signal strength display gives precise indication of excess gain. Valuable for sensor setup and alignment, critical
evaluation of alternative sensing schemes and close monitoring of sensing performance over time (example, dirt build-up on
lenses or progressive misalignment).

Operating Temperature -40° to +70° C

Timing Adjustments

Two 15-turn clutched potentiometers with brass elements, accessible from outside at the top of the sensor, beneath an o-ring sealed polycarbonate cover.

Timing Repeatability

Plus or minus 2% of the timing range (max.); assumes conditions of constant temperature and power supply.

Useful Time Range
5% of maximum.

Useful time range is from maximum time down to 5% of maximum. When the timing potentiometer is set fully counterclockwise, time will be approximately

Response Time

When the delay time is switched OFF, the card adds no measurable sensing response time.

LED Display

7-element LED display, visible through transparent top sensor cover. The more LEDs that are lit, the stronger the received light signal; three LEDs it is
equivalent to an excess gain of about 1x.

Signal Strength Display

LED Number  Approximate Gain

#1 0.25x
#2 0.5x
#3 1.0x
#4 2.0x
#5 4.0x
#6 6.0x
#7 8.0x

Display

More information online at bannerengineering.com
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Q45 NAMUR
Rectangular Sensors for
Hazardous Areas

The Q45 NAMUR is a specialized sensor for explosive environments meeting
intrinsically safe standards to ensure it is safe for use in hazardous areas

* Intrinsically safe dc models for potentially explosive environments

+ For use with approved DIN 19 234 switching amplifiers

+ 1.2 mA output or less in dark condition and 2.1 mA or more in light condition

Il (4

Intrinsically Safe Models

Ideal for potentially explosive environments
these sensors meet DIN 19234 safety
requirements, and are available in several
sensing modes.

+ Cordsets and brackets see page 129

Opposed Q45, 515V DC

Sensing Mode Range Connection Output Type
2m
4-Pin Euro QD Constant Current
6m <1.2 mAdark
OPPOSED 2m 2.1 mAlight
4-Pin Euro QD
Retro & Polar Retro Q45, 5-15V DC
Sensing Mode Range Connection Output Type
2m Constant Current
9mt <1.2mA qark
= 4-Pin Euro QD S
2m Constant Current
P 6mt <1.2 mA dark
; 22.1 mAlight
POLAR RETRO 4-Pin Euro QD g

For more specifications see page 133.

BARREL

r::) Infrared LED
Models

Q459E Emitter
Q459EQ Emitter
Q45ADIR
Q45ADIRQ

) Visible Red LED
Models

Q45ADILV
Q45ADILVQ
Q45ADILP

Q45ADILPQ

/- Connection options: A model with a QD requires a mating cordset (see page 129).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q459E W/30).
t Retroreflective range is specified using one model BRT-3 retroreflector.
Actual sensing range may differ, depending on efficiency and reflective area of the retroreflector in use. See Accessories for more information.
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Diffuse Q45, 515V DC
Sensing Mode Range
: ] 300 mm
DIFFUSE
LONG-RANGE
1m
{—
DIFFUSE

Convergent Q45, 515V DC

Sensing Mode Range

38 mm

CONVERGENT

100 mm

CONVERGENT

Connection

2m

4-Pin Euro QD

2m

4-Pin Euro QD

Connection

2m
4-Pin Euro QD
2m

4-Pin Euro QD

Glass & Plastic Fiber Q45, 5-15V DC

Sensing Mode Range

D__@D Range varies by
sensing mode
and fiber optics
GLASS FIBER used

- Range varies by
‘-’D sensing mode
and fiber optics
GLASS FIBER used

— Range varies by
HD sensing mode
and fiber optics
PLASTIC FIBER used

For more specifications see page 133.

Connection

2m
4-Pin Euro QD
2m
4-Pin Euro QD
2m

4-Pin Euro QD

FIBER OPTIC

= Infrared LED

Output Type Models
Constant Current Q45AD9D

<1.2mA Qark

22.1 mA light Q45ADIDQ
Constant Current Q45ADIDL

<1.2 mAdark

> .

21 mATght Q45ADIDLQ
mm) Visible Red LED

Output Type Models
Constant Current Q45ADI9CV

<1.2mA Qark

22.1 mAlight Q45ADICVQ
Constant Current Q45ADICV4

<1.2mA Qark

22.1 mAlight Q45ADICVAQ

——) Infrared LED = Visible Red LED

Output Type Models
Constant Current Q45AD9F

<1.2mA qark

22.1 mAlight Q45AD9FQ
Constant Current Q45AD9FV

<1.2mA qark

2>2.1 mAlight Q45ADIFVQ
Constant Current Q45ADIFP

<1.2mA qark

22.1 mAlight Q45AD9FPQ

/- Connection options: A model with a QD requires a mating cordset (see page 129).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q45ADID W/30).

More information online at bannerengineering.com 127
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Q45 Wireless
Wireless Sensors
The SureCross® Q45 is the first self-contained wireless standard photoelectric
. solution for the most challenging control and monitoring needs. Easily add
a scalable wireless sensor network to improve efficiency by monitoring and
g coordinating multiple machines and processes without pulling cables.
+ True self-contained wireless with no cables, cordsets or external power
L 0 ¢ 1 km line-of-sight
& * Built-in antenna
+ 2.4 GHz unlicensed frequency
L3 . ’ + Used exclusively with Banner's DX80 gateways (see page 662)
Retroflective Q45 Wireless =) Visible Red LED
. . Wireless
Sensing Mode Sensing Range Communication Range Output Models
1,000 m Discrete output via
6m (with line of sight) gateway DX8ON2Q45LP
POLAR RETRO
Diffuse Q45 Wireless ) Visible Red LED
. . Wireless
Sensing Mode Sensing Range Communication Range Output Models
1,000 m Discrete output via
300 mm (with Ine of sight) qateway DX80N2Q45D
DIFFUSE
Convergent Q45 Wireless =) Visible Red LED
. . Wireless
Sensing Mode Sensing Range Communication Range Output Models
1,000 m Discrete output via
E"D 38 mm (with Ine of sight) gateway DX80N2Q45CV
CONVERGENT
Fiber Optic Q45 Wireless ). Visible Red LED
. . Wireless
Sensing Mode Sensing Range Communication Range Output Models
varies by selected fiber (With1”'r?2%]?‘sigm) Discr:::\:;‘;”t Y@ DxsoN2qasF
GLASS FIBER
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Cordsets
Euro QD (for Q5 models) Mini QD (for Q models)
See page 906 See page 921
Straight Right-Angle Straight
Length 4-Pin 5-Pin 5-Pin Length 3-Pin 4-Pin 5-Pin
1.83m MQDC-406  MQDC1-506 MQDC-406RA  MQDC1-506RA 1.83m MBCC-306  MBCC-406  MBCC-506
45Tm MQDC-415  MQDC1-515 MQDC-415RA  MQDC1-515RA 457m MBCC-312  MBCC-412  MBCC-512
9.14m MQDC-430  MQDC1-530 MQDC-430RA  MQDC1-530RA 914 m MBCC-330  MBCC-430  MBCC-530
Micro QD (for Q1 models) NAMUR Euro QD (for Q models)
See page 919 See page 906
Threaded 4-Pin Threaded 4-Pin
Length Straight Right-Angle Length Straight Right-Angle
1.83m MQAC-406 MQAC-406RA 183m MQD9-406 MQD9-406RA
457m MQAC-415 MQAC-415RA
914 m MQAC-430 MQAC-430RA 487m Maps-415 MQps-413RA
Additional cordset information available.
/- See page 902.
Brackets Other Accessories ‘ ’
Q45 Reflectors Apertures
See page 872 See page 872 See page 866 See page 932 See page 958
SMB30A SMB30FA.. SMB30SC P I/J
e Q) !- l J ¥ 30.0mm
il Opposed, Retroreflective
| ! and Diffuse Models
e — |

Additional bracket information available.
See page 852.

OTHER
AVAILABLE MODELS

Wireless Q45 page 658

44.5 mm

87.6 mm \

X -

B4 300 mm

Convergent Models
Suffix CV and CV4

%

59.9 mm

>

[

44.5 mm

87.6 mm \

i s
\ : >
:
I 30.0 mm
Plastic Fiber Model

Suffix FP

More information online at bannerengineering.com

Suffix E, R, D, DL, DX, LV and LP

44.5 mm

57.9 mm

B~ 300mm

Retroreflective Laser Models
Suffix LL and LLP

|

I 30.0 mm

Glass Fiber Models
Suffix F and FV
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Q45 DC Specifications

FEATURED RECTANGLE RIGHT ANGLE

BARREL

Supply Voltage and Current

10 to 30 V dc (10% max. ripple), at less than 50 mA (exclusive of load)

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Bipolar: one current sourcing (PNP) and one current sinking (NPN) open-collector transistor
Output Rating 250 mA max. each output up to 50° C, derated to 150 mA at 70° C (derate 5 mA/° C)

OFF-state leakage current: less than 1 pA
Output saturation voltage (both outputs): less than 1 volt at 10 mA and less than 2 volts at 250 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 2 milliseconds ON and 1 millisecond OFF
Laser Retroreflective: less than 2 milliseconds

All others: 2 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; output does not conduct during this time

Repeatability

Opposed: 0.25 milliseconds All others: 0.5 milliseconds
Response time and repeatability specifications are independent of signal strength

Adjustments Light Operate (LO), Dark Operate (DO) select switch and multi-turn sensitivity control. Optional logic and logic/display modules have adjustable timing
functions. See datasheet for detailed information.
Indicators Power (Green): LED lights whenever 10 to 30 V dc power is applied, and flashes to indicate output overload or output short circuit
Signal (Red): LED lights whenever the sensor sees its modulated light source, and pulses at a rate proportional to the strength of the received light
signal
Load (Yellow): LED lights whenever an output is conducting
Optional 7-element: LED signal strength display module
Construction Molded reinforced thermoplastic polyester housing, o-ring sealed transparent polycarbonate cover, molded acrylic lenses, and stainless steel

hardware. Q45s are designed to withstand 1200 psi washdown. The base of cabled models has a 2" NPS integral internal conduit thread.

Environmental Rating

IP67; NEMA 6P

Laser Classification

(Laser Retroreflective models only)

Class Il laser product. US Safety Standards 21 CFR 1040.10 and 1040.11; European Standards EN 60825 and IEC 60825

Connections PVC-jacketed 4-wire (5-wire for Laser Retroreflective) 2 m or 9 m cables.
For 4-pin Mini-style QD use “Q” suffix, (5-pin Mini-style QD for Laser Retroreflective use “Q” suffix) or for 4-pin Euro-style use
“Q5” suffix (5-pin Euro-style QD for Laser Retroreflective use “Q6” suffix). QD cordsets are ordered separately. See page 129.
Operating Conditions Temperature: -40° to +70° C (-10° to +40° C for Retroreflective Laser models)

Relative humidity: 90% at 50° C (non-condensing)

Application Notes

Optional logic timing modules are available. See page 125 for more information.

Certifications

Retroreflective Laser: All others:

ce@ CE@: Mus

130
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Q45 AC Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

90t0 250V ac (50-60Hz) Average current: 20 mA.  Peak current: 500 mAat 120 V ac, 750 mAat 250 V ac

Supply Protection Circuitry Protected against transient voltages

Output Configuration Q45VR2 models: SPDT (single-pole double-throw) electromechanical relay output (except emitters)
Q45BW22 models: Short circuit/overload protected FET solid-state relay

Output Rating Q45VR2 models:

Max. switching power (resistive load): 150 W, 600 VA

Max. switching voltage (resistive load): 250 V ac or 30 V dc
Max. switching current (resistive load): 5 A @ 250 V ac

Min. voltage and current: 5V dc, 0.1 mA

Mechanical life of relay: 10,000,000 operations

Electrical life of relay at full resistive load: 100,000 operations

Q45BW22 models:

Continuous current: 300 mA max. to 50° C (derate to 200 mA at 70° C, 5 mA/° C)
Inrush current: 3A max. for 100 milliseconds, 5A max. for 1 millisecond

OFF-state leakage current: less than 100 pA

Saturation voltage: less than 3 V at 200 mA

Output Protection Circuitry

Q45VR2 models: Protected against false pulse on power-up
Q45BW22 models: Manually-resettable output latch-out trips in the event of an output overload or short circuit condition. The green Power LED flashes to
indicate the latch-out. To reset the output, remove power to the sensor and load for 5 seconds, then restore power.

Output Response Time

Q45VR2 models: 15 milliseconds ON/OFF
Q45BW22 models: Opposed: 2 milliseconds ON, 1 millisecond OFF
All others: 2 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; output does not conduct during this time

Repeatability

Opposed: 0.25 milliseconds; All others: 0.5 milliseconds
Response time and repeatability specifications are independent of signal strength

Adjustments Light Operate (LO), Dark Operate (DO) select switch and multi-turn sensitivity control, optional logic and logic/display modules have adjustable timing functions.
See datasheet for detailed information.

Indicators Power (Green): LED lights whenever 90-250 V ac power is applied, and flashes to indicate output overload or output short circuit
Signal (Red): LED lights whenever the sensor sees its modulated light source, and pulses at a rate proportional to the strength of the received light signal
Load (Yellow): LED lights whenever an output relay is energized
Optional 7-element: LED signal strength display module

Construction Molded reinforced thermoplastic polyester housing, o-ring sealed transparent polycarbonate cover, molded acrylic lenses, and stainless steel hardware.

Q45s are designed to withstand 1200 psi washdown. The base of cabled models has a 2" NPS integral internal conduit thread.

Environmental Rating

NEMA6P; IEC IP67

Connections Q45VR2 models: PVC-jacketed 2-wire emitters or 5-wire (all others) 2 m or 9 m unterminated cables, or 3-pin (emitters) or 5-pin (all others)
Mini-style quick-disconnect (QD) fittings are available (‘Q"- suffix models). QD cordsets are ordered separately.
Q45BW22 models: PVC-jacketed 2 m or 9 m cables, or 3-pin Mini-style (“Q” suffix models) or 4-pin Micro-style (“Q1” suffix models)
quick-disconnect (QD) fittings are available. QD cordsets are ordered separately. See page 129.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Application Notes

Transient suppression is recommended for contacts switching inductive loads.
Optional logic timing modules are available. See page 125 for more information.

Certifications

Q45VR2 models:

CE@ N

Q45BW22 models:

@® c“us

More information online at bannerengineering.com 131
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Q45 Universal Voltage Specifications

Supply Voltage and Current 24 to 250 V ac, 50/60 Hz or 12 to 250 V dc (1.5 watts max.)
Supply Protection Circuitry Protected against transient voltages. DC hookup is without regard to polarity.
Output Configuration Q45VR3 models: SPDT (Single-Pole, Double-Throw) electromechanical relay output. All models except emitters.

Q45BW13 models: Optically isolated SPST solid-state switch. All models except emitters.

Output Rating Q45VR3 models:

Max. switching power (resistive load): 1250VA, 150W

Max. switching voltage (resistive load): 250 V ac, 125V dc

Max. switching current (resistive load): 5A @ 250 V ac, 5A @ 30 V dc derated to 200 MA@ 125 V dc
Min. voltage and current: 5V dc, 10 mA

Mechanical life of relay: 50,000,000 operations

Electrical life of relay at full resistive load: 100,000 operations

Q45BW13 models:

250V ac, 250 V dc, 300 mA

Output saturation voltage: 3 V at 300 mA, 2 V at 15 mA
OFF-state leakage current: less than 50 A

Inrush current: 1 amp for 20 milliseconds, non-repetitive

Output Protection Circuitry Protected against false pulse on power-up

Output Response Time Q45VR3 models: 15 milliseconds ON/OFF
NOTE: 100 millisecond delay on power-up. Relay is de-energized during this time.
Q45BW13 models: Opposed: 2 milliseconds ON, 1 millisecond OFF

All others: 2 milliseconds ON/OFF

Delay at Power-up 100 milliseconds; output does not conduct during this time

Repeatability Opposed: 0.25 milliseconds
All others: 0.5 milliseconds
Response time and repeatability specifications are independent of signal strength

Adjustments Light Operate (LO), Dark Operate (DO) select switch and multi-turn sensitivity control on top of sensor, optional logic and logic/display modules have
adjustable timing functions. See datasheet for detailed information.

Indicators Power (Green) LED lights whenever 24 to 250 V ac, or 12 to 250 V dc power is applied

Signal (Red) LED lights whenever the sensor sees its modulated light source and pulses at a rate proportional to the strength of the received light signal
Load (Yellow) LED lights whenever the output relay is energized

Optional 7-element LED signal strength display module

Construction Molded reinforced thermoplastic polyester housing, o-ring-sealed transparent polycarbonate cover, molded acrylic lenses, and stainless steel
hardware. Q45s are designed to withstand 1200 psi washdown. The base of cabled models has a 42" NPS integral internal conduit thread.

Environmental Rating IP67; NEMA 6P

Connections Q45VR3 models: PVC-jacketed 2 m or 9 m unterminated cables, or 5-pin Mini-style quick-disconnect (QD) fittings are available (‘Q’- suffix models).

QD cordsets are ordered separately. See page 129.

Q45BW13 models: PVC-jacketed 2 m or 9 m unterminated cables, or 4-pin Mini-style quick-disconnect (QD) fittings are available (“Q’- suffix models).
QD cordsets are ordered separately. See page 129.

Operating Conditions Temperature: -25° to +55° C Relative humidity: 90% at 50° C (non-condensing)
Application Notes Transient suppression is recommended for contacts switching inductive loads.

Optional output timing modules are available. See page 125 for more information.
Certifications Q45VR3 models: Q45BW13 models:

CE @ A @ Alus
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Q45 NAMUR Specifications

Supply Voltage and Current 510 15 V dc. Supply voltage is provided by the amplifier to which the sensor is connected.
Output Constant current output: < 1.2 mAin the dark condition and = 2.1 mA in the light condition
Output Response Time Opposed receiver: 2 milliseconds ON/0.4 milliseconds OFF
All others: 5 milliseconds ON/OFF (does not include amplifier response)
Adjustments Multi-turn sensitivity control on top of sensor
Indicators Power (Red): LED (emitters only) lights whenever 5 to 15 VV dc power is applied
Signal (Red): LED lights whenever the sensor sees its modulated light source
Construction Molded thermoplastic polyester housing, o-ring sealed transparent Lexan® top cover, molded acrylic lenses, and stainless steel hardware.
Q45s are designed to withstand 1200 psi washdown. The base of cabled models has a 2" NPS integral internal conduit thread.
Environmental Rating IP67; NEMA 6P
Connections PVC-jacketed 2 m or 9 m cables, or 4-pin Euro-style quick-disconnect (QD) fitting are available.
QD cordsets are ordered separately. See page 129.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)
Design Standards Q45AD9 Series sensors comply with the following standards:

DIN 19234, EN 50 014: 1977, EN 50 020: 2002

Certifications Exia C
C € @@N)Rmc K%A 6“’ APPROVED

Lexan® is a registered trademark of General Electric Co.

APPROVALS

CSA: #LR 41887 Intrinsically Safe, with Entity for KEMA: #03 ATEX 1441x IIlG EEx ia ICTC
Class I, Groups A-D
Class I, Div. 2, Groups A-D

FM: #J.1. 5Y3A4.AX Intrinsically Safe, with Entity for ETL: #558044  Tested per FM and CSA as shown above
Class I, II, Ill, Div. 1, Groups A-G
Class I, II, Il, Div. 2, Groups A-D and G

Q45 Wireless Specifications

See datasheet for more information

More information online at bannerengineering.com 133
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Excess Gain Curves
O = Infrared LED

Opposed Mode
Q45

® = Visible Red LED

FEATURED

Opposed Mode
Q45 NAMUR

RECTANGLE

P = Visible Red LED Polarized

LP = Visible Red Laser Polarized

Retroreflective Mode

RIGHT ANGLE

¥ = Visible Red Laser

Polarized
Retroreflective Mode
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Retroreflective Mode
Q45 NAMUR

1000 1000 1000 1000
tH T 045ADILP
£ ApHssLL O £ TP @] 3 E HIERIE £
X ode X ode X X A R
C [/ 1L c 1l c [ Relrorelective Mode
E RT2x2 E 100 e E 100 E 100 =
Cab 70 e > 3 i b ; : i
> > ) >
| g 10 Wy/ S ’ﬁﬂuﬂf?fnaf."”h W Mlesed) o | = With BRT-3 Reftector =
m‘, N G 10 \‘h‘ G 10 G 10
" ll\ / ﬁﬂﬂlnplmnal)ﬂ ’ ‘I\ /’ ’ ‘I‘ ‘I\
N i N \ N
4 [0 T , . \ ,
0.1m im 10m 100m 01m im 10m 100m 0.01m 0.10m 1.0m 10m 0.01m 0.10m 1.0m 10m
(0.33) (3.3) (33) (330" (0.33") (3.3") (33) (330") (0.033") (0.33) (3.3) (33) (0.033") (0.33") (3.3) (33)
DISTANCE DISTANCE DISTANCE DISTANCE
Range: 70 m | LED: Range: 40m |LED: LP Range: 9 m | LED: @ Range:6m |LED: P
Diffuse Mode Diffuse Mode Diffuse Mode Diffuse Mode
1000 1000 e 1000 1000
Q45DL == HH = 045000 H
E E T E i 0dsox ) E 11 045AD9D2
X 1T T AT T T T
¢ ¢ ittt X Difse ode X bhica it
E 100 [ o = e E 100 — E 100
@ @ i
dls g = s s
ijﬂ!' 6 b g ﬁ & e o ST =y
A | i I A 3 A
! ! TN ! !
N N N \ N
1 A 14 HH \ 1 1
1.0mm 10 mm 100 mm 1000 mm 0.01m 0.10m 1.0m 10m 0.01m 0.1m 1.0m 10m 1.0mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4.0") (40) (0.033") (0.33') (3.3) (33" (0.033") (0.33) (3.3) (33) (0.04%) (0.4%) (4.07) (40)
DISTANCE DISTANCE DISTANCE DISTANCE

Range: 450 mml Lep: O

Range:18m | Lep: O

Range:3m | Lep: O

Range:300 mm| LED: O

Diffuse Mode
Q45 NAMUR

Convergent Mode
Q45

Convergent Mode
Q45 NAMUR

1000
H
E T
é Diffuse Mode |1
) E 100
> S
b } s
Ny 6w
I
-
1
0.01m 0.1m 1m
(0.0033)  (0.033) (0.33)
DISTANCE

E INRN NN RN

é Convergent Mode

E 100

S

S

g 10 /

A 7

| 7

N
1
1 mm 10 mm 100mm 1000 mm
(0.047) (0.4") @) (40

DISTANCE

E 1
T T T
)é Convergent Mode:
E
S
S
R
A t
' x
N
; 1
1 mm 10 mm 100mm 1000 mm
(0.04") (0.4 @) (407)

DISTANCE

E T T

é Convergent Mode

E 100

S

S

g 1 /

A 7

| ra

N
1
1 mm 0mm  100mm  1000mm
008 (0.4 ) (0)

DISTANCE

Range:1m | LEp: O

Range:38mm | LED: .

Range: 100 mml LED: .

Range:38mm |LED: .
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SLOT & AREA

Excess Gain Curves
O = Infrared LED

Convergent Mode
Q45 NAMUR

1000 —

E H

X T

¢ [ Convergent Mode

E 100

S

S

G 10 i

A

I

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

DISTANCE

® = visible Red LED

MINIATURE

P = Visible Red LED Polarized

Opposed Mode—Glass Fiber
Q

1000

HHMEF%

1 Opposed Mode

| A

17238 fibers 111

100

=%%
Z—=>20 woumoxm

0.01m 0.4m 1.0m 10m
(0.03) (0.33) (3.3) (33)
DISTANCE

FIBER OPTIC

W = Visible Red Laser

Diffuse Mode—Glass Fiber
Q

1000
E i 045F
é Diffuse Mode
E
N
S
> 238 Fiber 111
@ v
o A
"
N
14
1mm 10 mm 100mm 1000 mm
(0.087) (0.47) (.07 (a0)

DISTANCE

BANNER

Opposed Mode—Glass Fiber

Q45

1000
E i 4P
1T T T
X Opposed Mode
g 100 I
s =
>~ s AY IT23S Fibers.
‘\Vy‘ ‘G 10 = M
Y IT13S Fibers C
o AR
' HEEHS
N
; LT
1.0 mm 10 mm 100 mm 1000 mn
(0.04%) (0.4") (@) (407)
DISTANCE

Range: 100 mm| Lep: @

Range: Varies | LED: O

Range: Varies | LED: O

Range: Varies | LED: @

Diffuse Mode—Glass Fiber

Q45

1000
E i 04sF E
X T T T
Diffuse Mode
(E; 100
S
> S
a6 10
\"'}" A BT13!
1 Fiber THH i
M~ ST e
Nl N [T
1mm 10 mm 100 mm 1000 mm
(0.04) (0.4 (4.0 (40°)
DISTANCE

Opposed Mode—Glass Fiber
Q45 NAMUR

1000
e N 045ADOF o
A} /T
X A\ Opposed Mode
‘E’ 10 L
@ g 238 fbers
] 6 1
¥ T13S fibers =
| | ——
N I RENIITAY
; I
1.0mm 10 mm 100 mm 1000 mm
(0.04%) (0.4 (") (40)

DISTANCE

Diffuse Mode—Glass Fiber
Q45 NAMUR

1000
. : Q45ADOF i
T T T
X Diffuse Mode
‘E: 100
S
> s =g
BT23S fiber
% 4 10
v 'E
=
N BT13S fiber
1 LI
1.0mm 10 mm 100 mm 1000 mm
(0.04") (0.4%) (@) (40

DISTANCE

Opposed Mode—Glass Fiber

Q45 NAMUR

1000

1Q45ADIFV:
T
pposed Mode

o

100

Z—->0 ;wommo>xm
Il
==t
g
ol

5 Fibers \
= TV C
1T X,
111
. | I
1.0 mm 10mm 100 mm 1000 mm
(0.04") (04 @) (@0)
DISTANCE

Range: Varies |LED: [ ]

Range: Varies | LED: O

Range: Varies | LED: O

Range: Varies | LED: @

Diffuse Mode—Glass Fiber

Q45 NAMUR

w0

= Elﬂﬁ
EHHH Q45ADIFV:

L Diffuse Mode

100

%‘
Z—-P0 vwomoxm

Fiber
~.]
NN
1mm 10mm 100 mm 1000 mm
0.04in 04in 40in 40in
DISTANCE

Opposed Mode—Plastic Fiber

Q45

1000

H 045PP
T 1T
AN Opposed Mode

100

Z—>0 womoxm
A

1 ‘ PIT46U Fibers
! S=SnhaRSS s =St
e
o L LTI
1mm 10 mm 100mm 1000 mm
(0.04") (0.4) (4.0") (407)
DISTANCE

Diffuse Mode—Plastic Fiber
Q45

1000

Diffuse Mode

. T
PBT46U Fiber

1%
Z—>0 vwomoxm
b

0 \
i EEr IS E = SEEs
y
["A 1] PBT26U Fiber
1 i
0.1mm 1mm 10mm 100 mm
(0.004") (0.04%) (0.4%) @)

DISTANCE

Opposed Mode—Plastic Fiber
Q45 NAMUR

1000

Q45AD9FP
I ———
Opposed Mode

]
N i
nl|

100

Fiber:

I- PIT26U Fibers.

o L LI

Z—>o womoxm
/ﬁ
=

1mm 10mm 100mm 1000 mm
(0.04") (0.47) (4.0%) (40")
DISTANCE

Range: Varies |LED: @

Range: Varies | LED: @

Range: Varies | LED: @

Range: Varies | LED: @

Diffuse Mode—Plastic Fiber

1000
E HH Q45ADIFP
i -
X Diffuse Mode
g 100 TN
& S "PBTa6U Fiber [
& s i
N G i
boa i X
. i
N PBT26U Fiber
4 il
0.1 mm 1mm 10 mm 100 mm
(0.004") (0.04") (0.4") @
DISTANCE

Range: Varies |LED: .
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PHOTOELECTRIC

Beam Patterns

O = Infrared LED

Opposed Mode
Q45

@ - Visible Red LED

FEATURED

P = Visible Red LED Polarized

Opposed Mode

Q45 NAMUR

Effective Beam: 13 mm

| 04sER )
18Mm - opposed Mode 60in

10m 40in

05m 2in

i 0 0

| - | osm 20in
\“ﬁ.ﬂ 10m a0in
15m 60in

0 12m  24m  3%m 48m 60m
40t 80f 1201t 160t 2001t

DISTANCE

Effective Beam: 13 mm

[—Q45AD9 ER .

150mm |- Opposed Mode 6in

100 mm 4in

50mm 2in

@ . :
; 50mm 2in
W 100mm 4in
L
150 mm 6in

0 12m  24m  36m  48m  6m
4ft 8t f2ft 6t 201t

DISTANCE

RECTANGLE

Retroreflective Mode

Q45

Q45Lv §
75 mm Mode —| 3.0in
50 mm 2.0in
25 mm 1.0in
" \

> 0 [ with BAT-3 Reflector 0
™ 25mm Vi 1.0
g s0mm 2.0in

W

75 mm 3.0in

0 3m 6m am 12m 15m

101 201t 301t at 501t

DISTANCE

RIGHT ANGLE

BARREL

Polarized

Retroreflective Mode
Q45

75 mm Q45LP 7 4 o,
50 mm ode - 2.0n
25 mm yd 1.0in
0 L with BRT-3 Reflector 0
25mm [N 1.0in
" somm 2.0in
75 mm 3.0in
0

15m m 5m m m
st 10f 151 20ft  25f
DISTANCE

Range: 60 m |LED: O

Range: 6m | Lep: O

Range: 9 m |LED: [ ]

Range: 6 m LED: P

Retroreflective Mode

Q45 Class 2 Laser

45886LL—]|

30mm with BRT-2X2 Retroreflective | 12"

J— Reflector Mote 08

) 10mm [ = o

7 o =
. 1omn {7 I o
it 20mm [ 0.8"
o 1
0 mm 120

0 15m  30m 46m 6Im 76m
500 100 150° 2000 250°

DISTANCE

Retroreflective Mode

Q45 NAMUR

75mm MEAD?LVMW - 30in
50 mm 1 2.0in
25 mm - 1.0in

_ o H with BRT-3 Refestor 0
= 25mm A 1.0in
W somm 2.0in

W

75mm 3.0in

0 3m 6m 9m 12m 15m

w201 30" don s0M

DISTANCE

Polarized

Retroreflective Mode
Q45 NAMUR

75 mm Q45ADILP Y 4 45,

50 mm ode 2.00n

_ 25mm [ 1.00n
@ 0 H—With BRT-3 Reflector 0

3 25mm [\ 1.0in

'W' 50 mm 2.0in

" 75 mm 3.0in

0 15m 3m 45m 6m 7.5m
5ft 10ft 15t 20/t 25f

DISTANCE

Diffuse Mode

Q45

|
15 mm ! 0.6in
45D !
1omm I Difuse Mos 04in

Smm 02in
7 0 0
N

smm 0.2in

L4 10mm 0.4in

15 mm 0.6in

0 100mm 200mm 300 mm 400 mm 500 mm
40in  8.0in 12.0in 16.0in 20.0in

DISTANCE

Range:70m | LED:

Range: 9 m |LED: @

Range: 6 m LED: P

Range: 450 mml LED: O

Diffuse Mode

Q45

Diffuse Mode
Q45

Diffuse Mode
Q45 NAMUR

Diffuse Mode
Q45 NAMUR

045DL

75 mm Diffuse Mode’ 3.0in
50 mm 2.0in
® 25mm 1.0in

o 0 0
- 25mm i 1.0in
| somm 2.0in
75 mm 3.0in

0 06m 12m 18m 24m 3.0m
21t an 61t st 101t

DISTANCE

045DX. |

75mm | I 3.0in
Diffuse Mode
50mm " 2.0in
[ ———
25mm — 1.00n
il 0 0
N 25mm T 1.0in
\hﬁ“’ 50mm 2.0in
75mm 1 3.0in
0 06m 12zm 18m 24m 30m
20 4t 6h 8t 1ot

DISTANCE

|
15 mm Q45AD9D | 0.6in
10 mm Diffuse Mode—] o .
5mm 0.2in
P>
i 0 0
el 5mm 0.2in
\"ﬁw 10 mm 0.4in
15 mm 0.6in

0 100mm 200mm 300mm 400 mm 500 mm
40in  8.0in 12.0in 16.0in 20.0in

DISTANCE

Q45AD9DL
75mm [ Diffuse Mode 0.3in
5.0mm 02in
2.5mm \\ 0.1in
0 0
]
> 25mm Vi 0.1in
5.0mm 02in
7.5mm 03in

0 03m 06m 098m 12m 15m
1 21t 3t 4 5h

DISTANCE

Range: 1.8 m |LED: O

Range: 3m |LED: O

Range: 300 mm| LeD: O

Range: 1m |LED: O

Convergent Mode

Q45

Convergent Mode
Q45

Convergent Mode
Q45 NAMUR

Convergent Mode
Q45 NAMUR

3.8mm 0450 0.15in
Convergent Mod
25mm 0.10in
1.2mm [} H—F—F—Jowi
\"4 Y
o K X 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 7.5

DISTANCE

samm [ 0450V 0.150n
f—f\— Convergent Mo
25mm \ 0.10in
g t2mm A — A oosin
# 0 0
1.2mm [l N 0.0sin
2.5mm j’ T 0.10in
38mm 0.15in

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

DISTANCE

3.8mm 045AD9CY 0.15in

Convergent

25mm 0.10in

. 12mm ] 0.05in
= ‘./ 0 X X 0 )
Tk iz2om 0.05in
‘Qf#’ 25mm 0.10in
3.8mm 0.150n

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

DISTANCE

|
3.8mm | 0.15in
[\ convergent
25mm \ 0.10in
) 12mm \\ 0.05in
N ] 0

% 1.2mm ’I Y 0.05in
‘wi(i 25mm [l — 0.10in
38mm 0.150n

0 3mm 75mm 113mm 150mm 190 mm
15in  3.0in 45 6.0in 750

DISTANCE

Range: 38 mm |LED: @

Range: 100 mm | LED: @

Range: 38 mm |LED: [ )

Range: 100 mml LED: @
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SLOT & AREA MINIATURE FIBER OPTIC

Beam Patterns (Diffuse and Convergent mode performance based on 90% reflectance white card)

O = Infrared LED @ - visible Red LED P = Visible Red LED Polarized * = Visible Red Laser

Diffuse Mode—Glass Fiber

Opposed Moge—GIass Fiber Diffuse Mode—Glass Fiber Opposed Mode—Glass Fiber
(]

Q45

Q45

| | aasF —| | ) — | 0 i ) —
150 mm I I ] 6.0in 3.8mm 1 osin 30mm I MSFV 3.0mm QIS .12
1 1 —Opposed Mode I T —Dpposed Mode
—=———f—Opposed Mo X ! Wode Wode
100 mm T 40in 25mm — ——1 0.10in 20mm 235 P 0.8in 20mm 0.08in
11235 Fibers Y [ 87135 Fiber ibers !
50mm . 20in . 13mm 0.05in 3 10mm 0.4in . 1.0mm 0.04in
> o f1as Fibers ) T 0 2 Y T 2 P> BT138 Fiber
2 (i 1 > 0 ] B238 Fiber 0 > 0 0 > 0 ! 0
50mm £ 20in 1.3mm 0.05in 10 mm 135 Fib 0.4in 1.0mm 1 0.04in
S| 100 mm 400 Sl 25mm 0.10in Sl 2 T i Ly~ 20mm BT235 Fiber 0.08in
¥ % A onm : o0 Wil | 1
150 mm 6.0in 3.8mm 0.15in 30mm } 1.2in 3.0mm } I 0.12in
T I I
0 04m 08m 12m 16m 20m 0 25mm 50mm 75mm 100 mm 125 mm 0 100mm 150mm 200 mm 250 mm 300 mm 0 5mm 10mm 15mm 20mm 25mm
5in 30 45 6Din  750n 1in 2in 3 4in 5in ain sin Bin 10in  12in 02in  04in  06in 08 1.0in
DISTANCE DISTANCE DISTANCE DISTANCE

Range: Varies |LED: @) Range: Varies |LED: O Range: Varies |LED: o Range: Varies |LED: @

Diffuse Mode—Glass Fiber Diffuse Mode—Glass Fiber

Opposed Mode—Glass Fiber Opposed Mode—Glass Fiber

Q45 NAMUR

Q45 NAMUR

Q45 NAMUR

Q45 NAMUR

, i . . | . .
Fopposed
37.5mm [ S i 15mm =TT o6in 30mm [ Q45ADIFV) , . 30mm Q4SADIFV) ..
1 Mode 1__Opposed Mode, Diffuse Mode
25.0mm I 100 1.0mm 0.04in 20mm ; 05 20mm 008
11235 Fibors N X 17235 Fibers .
T28mm T osin L osmm 1235 Fiber 0.02in ' 10mm o 10mm o0t
> 0 Qmsr AY } 0 > 0 I msm}ﬂ 0 > ° o > 0 ; 713 Fber 0
I
. 125mm ] 05in ) 05mm 0.02in n omm " v ) o — oo
g B0 10 g 0™ 0.04in Nld 2mm T 08" Wl 20mm 23S Fber 008"
37.5mm 15in 15mm 0.06in somm ! > omm ; ; o
T T T
125mm 2 7 2 0 12.5mm 25.0mm 37.5 mm 50.0 mm 62.5 mm
O S e o5 10 15n 200 25 0 100mm 1S0mm 200mm 250mm 300mm 0 Smm  fomm 5mm 2mm 2mm
L 02 T T ST Y
DISTANCE
DISTANCE DISTANCE DISTANCE

Range: Varies |LED: O Range: Varies |LED: O Range: Varies |LED: o Range: Varies |LED: (]

Diffuse Mode—Plastic Fiber

Opposed Mode—Plastic Fiber Diffuse Mode—Plastic Fiber Opposed Mode—Plastic Fiber

Q45 Q45 Q45 NAMUR

Q45 NAMUR

L L I I | 045AD9FP
— = I I = o J
s [ assep 18in tomm [ oasre ] o s | nAs‘AngrPf’$‘E 18 om0 oe woon
somm | Opposed Mode —pirygy piners —] 1.21n 12mm [ Diffuse Mode I 0.50in omm [ Opposed Mode — “prrapy Fivers —| 1.2in 16mm I 0.06in
p T ; PBT46U Fiter | ! —
15 mm : ] 0.6in 6mm —] 0.25in 15 mm R 0.6in 0.8mm PBT4U Fiber ] g g3in
0 I I 0 > 0 0 0 L I 0 >
5 PITZ60 Fibers 5 2 PITZ60 Fibers 2 0 °
| | 1smm 0.6in - | 6mm 0250 R 15 mm 06in [ . 0031
\lﬁﬁw 30mm 1.2in i 12mm 0.50in g 30mm 12in \'rnfﬂ 16mm 0.061n
45mm 1.8in 18 mm 0.750n 45 mm 180 24mm 0.09in
0 25mm SOomm 75mm 100mm 125mm 0 fomm 20mm 30mm 40mm 50mm 0 25mm Somm 75mm 100mm 125mm
10in  20in 3.0 4.0in 500 04in  08in  12in  16in 200 10in 2000 3.0in  40in 500 O Pmmo2omm o Smm dmn mm
DISTANCE DISTANCE DISTANCE DISTANCE

Range: Varies |LED: [ ) Range: Varies |LED: o Range: Varies |LED: o Range: Varies |LED: (]
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PHOTOELECTRIC

Pallet Shrink-Wrapping

Sensor can see targets up to 2 m away
with a sharp cutoff, detects the presence of
the package, and stops the
shrink-wrapping function when it no

longer “sees” the top of the pallet

FEATURED

Q60
Long-Range,

RECTANGLE

RIGHT ANGLE

Adjustable-Field Sensors

The Q60 is a long-range sensor with a sharp cut off and extremely high
gain to detect dark targets, and a laser model to detect thin targets at

maximum range.
+ Output timing ON/OFF

+ Detects objects with a defined sensing field, ignoring objects located

beyond the sensing point

+ Features two-turn, logarithmic adjustment of
sensing field cutoff point from 0.2t0 2 m

+ Easy push-button or remote programming of output timing

+ Cordsets and brackets see page 140

Adjustable-Field Q60, 10-30 V DC

Sensing Mode Range
p—) Min.: 65 - 130 mmt
Cutoff: 200 - 1000 mm
ADJUSTABLE-FIELD
— Min.: 50 - 125 mmt
L Cutoff: 200 - 2000 mm
ADJUSTABLE-FIELD

Laser Adjustable-Field Q60, 10-30 V DC

Sensing Mode Range

CLASS 1 LASER

Min.: 100 - 260 mmt
Cutoff: 200 - 1400 mm

LASER
ADJUSTABLE-FIELD
CLASS 2 LASER
Min.: 75 - 240 mmt
Cutoff: 200 - 2000 mm
LASER
ADJUSTABLE-FIELD

For more specifications see page 141.

Connection

2m

5-Pin Euro QD

2m

5-Pin Euro QD

Connection

2m

5-Pin Euro QD

2m

5-Pin Euro QD

= Infrared LED
Output Type

Bipolar
NPN/PNP

Bipolar
NPN/PNP

Output Type

Bipolar
NPN/PNP

Bipolar
NPN/PNP

BARREL

) Visible Red LED

Models

Q60BB6AFV1000

Q60BB6AFV1000Q

Q60BB6AF2000

Q60BB6AF2000Q

—#- Visible Red Laser

Models

Q60BB6LAF1400

Q60BB6LAF1400Q

Q60BB6LAF2000

Q60BB6LAF2000Q

/- Connection options: A model with a QD requires a mating cordset (see page 140).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q60BB6AF2000 W/30).
1 Minimum range varies by established cutoff point (see excess gain curves, page 142 and cutoff point deviation curves, page 143).
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SLOT & AREA MINIATURE

FIBER OPTIC

Q60 Universal Voltage
Operates on AC or DC Voltage

The Q60 Universal Voltage Sensor detects objects within a defined sensing

range and operates on either ac or dc voltage for use in many locations,

regardless of power supply.

+ Powerful infrared sensing beam

* Features two-turn, logarithmic adjustment of
sensing field cutoff point from 0.2 to 2 m

+ Easy push-button or remote programming of output timing
* Integral cable or quick-disconnect options
‘ « Cordsets and brackets see page 140

Adjustable-Field Q60, 12-250 V DC or 24-250 V AC

Sensing Mode Range Connection
) 2m
) Min.: 65 - 130 mmt
A Cutoff: 200 - 1000 mm
ADJUSTABLE-FIELD 4-Pin Micro QD
[ Ir: 2m
Min.: 50 - 125 mm®
L < Cutoff: 200 - 2000 mm
ADJUSTABLE-FIELD 4-Pin Micro QD

Laser Adjustable-Field Q60, 12-250 V DC or 24-250 V AC

Sensing Mode Range Connection
CLASS 1 LASER
2m
Min.: 100 - 260 mmt
LASER Cutoff: 200 - 1400 mm o
ADJUSTABLE-FIELD 4-Pin Micro QD
CLASS 2 LASER
2m
Min.: 75 - 240 mmt
LASER Cutoff: 200 - 2000 mm o
ADJUSTABLE-FIELD 4-Pin Micro QD

For more specifications see page 141.

—— Infrared LED
Output Type

SPDT
e/m Relay

SPST
e/m Relay

SPDT
e/m Relay

SPST
e/m Relay

Output Type

SPDT
e/m Relay

SPST
e/m Relay

SPDT
e/m Relay

SPST
e/m Relay

=) Visible Red LED

Models

Q60VR3AFV1000

Q60VR3AFV1000Q1

Q60VR3AF2000

Q60VR3AF2000Q1

—# Visible Red Laser

Models

Q60VR3LAF1400

Q60VR3LAF1400Q1

Q60VR3LAF2000

Q60VR3LAF2000Q1

/- Connection options: A model with a QD requires a mating cordset (see page 140).

For 9 m cable, add suffix W/30 to the 2 m model number (example, Q60VR3AFV1000 W/30).

T Minimum range varies by established cutoff point (see excess gain curves, page 142 and cutoff point deviation curves, page 143).

More information online at bannerengineering.com

BANNER

139



PHOTOELECTRIC

CLASS 1 LASER PRODUCT
Complies with 21 CFR 1040.10 and

FEATURED

104011 except for deviations pursuant

to Laser Notice No. 50, dated 7-26-01.

BANNER

RECTANGLE ‘ RIGHT ANGLE BARREL

Pulse Power < 5.6 mW, 650 - 670 nm, 15 kHz,
4.5 uS Pulse. Complies to 21 CFR 1040.10 &
EN60825-1:2001 except for deviations
pursuant to laser notice No. 50, dated 7-26-01.

LASER LIGHT - DO NOT STARE INTO BEAM

CLASS 2 LASER PRODUCT !

Class 1 Lasers

Lasers that are safe under reasonably foreseeable conditions of operation, including
the use of optical instruments for intrabeam viewing. Reference 60825-1 Amend. 2 ©

IEC:2001(E), section 8.2.

For safe laser use:

+ Do not permit a person to stare at the laser from within the beam

+ Do not point the laser at a person’s eye at close range

+ Locate open laser beam paths either above or below eye level, where practical

Cordsets
Euro QD (for Q models)
See page 908
Threaded 5-Pin
Length Straight Right-Angle
1.83m MQDC1-506 MQDC1-506RA
45Tm MQDC1-515 MQDC1-515RA
9.14m MQDC1-530 MQDC1-530RA

Length

1.83m
4.57Tm

914 m

Class 2 Lasers
Lasers that emit visible radiation in the wavelength range from 400 nm to 700 nm
where eye protection is normally afforded by aversion responses, including the blink

reflex. This reaction may be expected to provide adequate protection under reasonably
foreseeable conditions of operation, including the use of optical instruments for
intrabeam viewing. Reference 60825-1 Amend. 2 © IEC:2001(E), section 8.2.

For safe laser use:

+ Do not permit a person to stare at the laser from within the beam
+ Do not point the laser at a person’s eye at close range

Micro QD (for Q1 models)

See page 919
Threaded 4-Pin
Straight Right-Angle
MQAC-406 MQAC-406RA
MQAC-415 MQAC-415RA
MQAC-430 MQAC-430RA

+ Locate open laser beam paths either above or below eye level, where practical

Brackets
Q60
See page 875 See page 876 See page 876
SMBAMSQ60IP SMBAMSQ60P SMBQ60

.
~

Additional cordset information available.

/- See page 902.

25.0 mm /Q\
g\ 60.0 mm

&

75.0 mm

R

Adjustable-Field Models
Suffix AF, AFV and LAF
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Q60 Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

Q60BB6AF and Q60BB6AFV models: 10 to 30 V dc (10% max. ripple) at less than 50 mA exclusive of load
Q60BB6LAF models: 10 to 30 V dc (10% max. ripple) at less than 35 mA exclusive of load
Q60VR3LAF and Q60VR3AFV Universal models: 12 to 250 V dc or 24 to 250 V ac, 50/60 Hz Input power 1.5 W max.

Supply Protection Circuitry Protected against reverse polarity and transient voltages (Q60VR3 model's dc hookup is without regard to polarity)

Output Configuration Q60BB6AF, Q60BB6AFV and Q60BB6LAF models: Bipolar: one NPN (current sinking) and one PNP
(current sourcing) open-collector transistor
Q60VR3AF, Q60VR3LAF and Q60VR3AFV cabled models: E/M Relay (SPDT), normally closed and normally open contacts
Q60VR3AFQ1, Q60VR3AFVQ1 and Q60VR3LAFQ1 (QD) models: E/M Relay (SPST), normally open contact

Output Rating DC models:150 mA max. each output @ 25 °C

OFF-state leakage current: less than 5 yA@ 30 V dc
Output saturation NPN: less than 200 mV @ 10 mA; less than 1V @ 150 mA
Output saturation PNP: less than 1V at 10 mA,; less than 1.5V at 150 mA
Universal Voltage models:
Min. voltage and current: 5V dc, 10 mA
Mechanical life of relay: 50,000,000 operations
Electrical life of relay at full resistive load: 100,000 operations
Max. switching power (resistive load): Cabled models: 1250 VA, 150 W
Max. switching voltage (resistive load): Cabled models: 250 V ac, 125 V dc
Max. switching current (resistive load):
Cabled models: 5A @ 250 V ac, 5A @ 30 V dc derated to 200 mA @ 125 V dc
QD models: 3A@ 250 Vac, 3A@ 30 V dc derated to 200 mA @ 125 V dc

QD models: 750 VA, 90 W
QD models: 250 V ac, 125V dc

Output Protection Circuitry

Q60BB6AF, Q60BB6LAF and Q60BB6AFV models: Protected against continuous overload or short circuit of outputs
All models: Protected against false pulse on power-up

Output Response Time

Q60BB6AF, Q60BB6LAF and Q60BB6AFV models: 2 milliseconds ON/OFF
Q60VR3AF, Q60VR3LAF and Q60VR3AFV Universal models: 15 milliseconds ON/OFF

Delay at Power-up

150 milliseconds (QBOBBGLAF has 1 second max.); outputs do not conduct during this time

Repeatability

500 microseconds

Sensing Hysteresis

See charts on page 142

2000 mm cutoff - less than 3% of set cutoff distance
1600 mm cutoff - less than 2.25% of set cutoff distance
1200 mm cutoff - less than 1.30% of set cutoff distance

800 mm cutoff - less than 0.5% of set cutoff distance
400 mm cutoff - less than 0.25% of set cutoff distance

Adjustments 2 momentary push buttons: ON-delay and OFF-delay
ON Delay select: 8 milliseconds to 16 seconds LO/DO select
OFF Delay select: 8 milliseconds to 16 seconds Push-button lockout: for security
Slotted, geared, 2-turn, cutoff range adjustment screw (mechanical stops on both ends of travel)
Indicators Q60AF, Q60AFV and Q60LAF models:

NOTE: Outputs are active
during on/off timing
selection mode.

ON-Delay Green ON Steady: Run mode, ON-delay is active Green Flashing: ON-delay Selection mode is active
OFF-Delay  Green ON Steady: Run mode, OFF-delay is active Green Flashing: OFF-delay Selection mode is active
5-Segment Light Bar*: Indicates relative delay time during ON/OFF-delay Selection modes
Output Amber ON Steady: Outputs are conducting
Dark Operate Green ON Steady: Dark Operate is selected
Lockout Green ON Steady: Buttons are locked out
Light Operate Green ON Steady: Light Operate is selected
Signal Green ON Steady: Sensor is receiving signal

Green Flashing: Marginal signal (1.0 to 2.25 excess gain)
*Qutput, Dark Operate, Lockout, Light Operate and Signal indicators function as 5-Segment Light Bar during ON/OFF-delay Selection modes

Green ON Steady: During ON/OFF-delay Selection modes

Laser Characteristics Spot Size: approximately 4 x 2 mm throughout range (collimated beam)
Angle of Divergence: 5 milliradians
NOTE: Contact factory for custom laser spot size.
Construction Housing: ABS polycarbonate blend Lens: acrylic Cover: Clear ABS

Environmental Rating

IEC IP67; NEMA 6

Connections 2 mor 9 mintegral cable. DC models offer a 5-pin Euro-style QD fitting. AC models offer 4-pin Micro-style QD fitting.
QD cordsets are ordered separately. See page 140.

Operating Conditions Temperature: Q60BB6LAF (DC) models: -10° to +50° C  Q60VR3LAF Universal models: -10° to +45° C ~ All others: -20° to +55° C
Relative humidity: 90% at 50° C (non-condensing)

Certifications

CE Al

More information online at bannerengineering.com
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Excess Gain (Performance based on 90% reflectance white card)

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

Adjustable-Field Mode Adjustable-Field Mode Adjustable-Field Mode Adjustable-Field Mode
Q60 Visible Red Q60 Infrared Q60 Class 1 Laser Q60 Class 2 Laser
Tooeo 1000 1000 o
E E = --- at200mm
1000 X X — at2000mm
E E ¢ 100 (E: 100 | H\
X X E H R
¢ ¢ o ’/\ : < s
I /i g II ’L’ g I el 10 I L’ IG\ 10 ! \
/ Z G ‘ L 2 LI | ; :
| L oo '*. BERREE i
: " \ Y
1 0.01m 010m 1m 10m .01 m 0.10m 1m 10m
A o ©0.03)  (0.33) (8.3) (33) 003)  (0.33) (33) (33)
DISTANCE DISTANCE DISTANCE DISTANCE
Cutoff:200-1000 mm | LED: @ Cutoff:200-2000 mm | LED: O Cutoff:200-1400 mm | LED: ¢ Cutoff:200-2000 mm | LED:

Hysteresis Curves

O =lInfrared LED @ = Visible Red LED ¥ = Visible Red Laser

Adjustable-Field Mode Adjustable-Field Mode Adjustable-Field Mode
Q60 Visible Red Q60 Infrared Q60 Lasers
30 T T T
. —_— 6% Black Card ‘ % = 6% Black Card
5 15 € 3 [Class2Laser
3 3 20 s s 18% Gray Card
I/‘ ; 10 f ;ol , ﬁ i"”— ----- 6% Black Card /
L é 05 — b7 i 10 =>:‘zn ‘ﬁ(”;:::‘
T o 05 , r”—‘
200 400 600 800 1000 = 200 400 600 800 1000 1200 1400 1600 1800 2000

0
200 400 600 800 1000 1200 1400 1600 1800 2000
Cutoff Setting (mm) with 90% White Card

Cutoff Setting (mm) with 90% White Card Cutoff Setting (mm) with 90% White Card

Cutoff: 1000mm  [LED: @ Cutoff: 2000mm  [LED: O Cutoft: Cless 1 1400 mm[ | 1\
Class 2: 2000 mm :
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Cuttoff Point Deviation Curves

Adjustable-Field Mode Adjustable-Field Mode Adjustable-Field Mode

Q60 Infrared LED Q60 Infrared LED Q60 Visible Red

0 T 150 0 ==y
1 £ =
T
2 S 130 1
3 $ 120
i s ‘ 5 [— s
2 5 @ f k] N
E 4 N ‘ = 10 1 g =2
] &5 ) ‘e 100 | 2
- 2 S sy S-S
L 5 - = H = g3
Eal | ----18%GrayCars s @ - S | 1 ----18%GrayCard
8 | ——6%Black Card __| s n " | —— 6% Black Card
I /
9 ) [ AN
10 | I £ 5 5 L]
H
200 400 600 800 1000 1200 1400 1600 1800 2000 0 400 G0 800 1000 1200 1400 1600 1800 2000 200 300 400 500 600 700 800 900 1000
Cutoff Setting (mm) with 90% White Card Cutoff Distance (mm) with 90% White Card Cutoff Setting (mm) with 90% White Card

Adjustable-Field Mode Adjustable-Field Mode Adjustable-Field Mode

Q60 Visible Red LED Q60 Lasers Q60 Lasers

0 300 .
E o fr=e Clags 1 ‘
= 140 2 - = 250 Class 2 |
8 3 Enl | LT | Lot ‘
g 120 S 4 N . Y - ‘
‘ a1 5 o ‘- g e |
e 2 v H " 3 = | & 150 Class 1 Laser
| ‘e 100 | & g | Class1Laser A i 1 £ 6% Black Card
£ o Jw E - - - - 18% Gray Card \ B g ) 2
g/~ 3 |~ 87 % Black Card =g T -‘---ZSI‘:/?SEE\’ackCard )
g & & 8| Class 2 Laser ¢ = | I I
s 8% Gray Card \ 3 50
£ 6 -9 % Black Card ‘ ‘ ‘
£ y ,
E 5 10 ‘ i i 5 3 0
E -
£ T w = a0 1000 12 200 400 600 800 1000 1200 1400 1600 1800 2000
Cutof Distance (mm) with 80% White Card 200 400 600 800 1000 1200 1400 1600 1800 2000 Cutoff Distance (mm) with 90% White Card
Cutoff Setting (mm) with 90% White Card *NOTE: Minimurm range is independent of target reflectivity

See datasheet for detailed deviation information.
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PicoDot®
Laser Precision Sensors

The PicoDot® is a convergent-mode laser sensor with extreme precision.
+ Convergent-mode laser sensor delivers precise position detection,
inspection and counting
+ Powerful retroreflective models offer long-range retroreflective sensing and
have a precise, narrow beam to sense small objects at close range or
larger objects at 10.6 m
+ Convergent models have precise 0.25 mm beam width and ignore objects beyond
the maximum sensing distance
+ All models have a gain sensitivity potentiometer for fine tuning sensor performance
* Models available with environmentally sealed housing
+ Cordsets and brackets see page 145

RECTANGLE RIGHT ANGLE

Laser Polar Retro PicoDot®, 10-30 V DC

Sensing Mode Range/Focus Connection Housing Rating Models NPN
CLASS 2 2m IP54 PD45VN6LLP
4 0.2m-10.6 m ) o NEMA 3
' ! 5-pin Euro Pigtail QD PD45VN6LLPQ
) g 2m P67 PD49VNGLLP
LASER 0.2m-10.6 mf NEMA 6
POLAR RETRO 5-pin Euro Pigtail QD PD49VN6LLPQ

BANNER

Laser Convergent PicoDot®, 10-30 V DC

Sensing Mode Range/Focus Connection Housing Rating Models NPN
50 mm 2m P54, PD45VN6C50
5-pin Euro Pigtail QD NEMA3 PD45VN6C50Q
50 mm 2m P67, PD49VN6C50
5-pin Euro Pigtail QD NEMA 6 PD49VN6C50Q
2m PD45VN6C100
102 mm i
5-pin Euro Pigtail QD PD45VN6C100Q
102 mm NEM A 6
5-pin Euro Pigtail QD PD49VN6C100Q
" 203 2m P54 PD45VN6C200
mm ’
CONVERGENT 5-pin Euro Pigtail QD NEMA3 PD45VN6C200Q
2m PD49VN6C200
203 mm ) o NIEPIS,?A 6
5-pin Euro Pigtail QD PD49VN6C200Q
2m PD45VN6C300
305 mm _ o i
5-pin Euro Pigtail QD PD45VN6C300Q
2m PD49VN6C300
305 mm ) o NIEPIS,?A 6
5-pin Euro Pigtail QD PD49VN6C300Q

For more specifications see page 146.

BARREL

s Visible Red LED
Models PNP

PD45VP6LLP
PD45VP6LLPQ
PD49VP6LLP
PD49VP6LLPQ

mmm Visible Red LED

Models PNP
PD45VP6C50
PD45VP6C50Q
PD49VP6C50
PD49VP6C50Q
PD45VP6C100
PD45VP6C100Q
PD49VP6C100
PD49VP6C100Q
PD45VP6C200
PD45VP6C200Q
PD49VP6C200
PD49VP6C200Q
PD45VP6C300
PD45VP6C300Q
PD49VP6C300
PD49VP6C300Q

/- Connection options: A model with a QD requires a mating cordset (see page 145).
For 9 m cable, add suffix W/30 to the 2 m model number (example, PD45VN6LLP W/30).

produced ranges up to 40 m.

1 Tested using a BRT-51X51BM retro target (included with each sensor). Actual range depends on the efficiency and size of the retroreflective target. Some targets have




SLOT & AREA MINIATURE
Cordsets
Euro QD (for Q models)
See page 908
Threaded 5-Pin

Length Straight Right-Angle

05m 7 maDC1-501.5 -

1.83m MQDC1-506 MQDC1-506RA

45Tm MQDC1-515 MQDC1-515RA

914m MQDC1-530 MQDC1-530RA

Additional cordset information available.

/- See page 902.

Class 2 Laser Safety Notes

Low-power lasers are by definition incapable of causing eye injury within the duration of

the blink (aversion response) of 0.25 seconds. They also must emit only visible wavelengths
(400 - 700 nm). Therefore, an ocular hazard can exist only if an individual overcomes their
natural aversion to bright light and stares directly into the laser beam.

For safe laser use:

+ Do not permit a person to stare at the laser from within the beam

+ Do not point the laser at a person’s eye at close range

* The beam emitted by a Class 2 laser product should be terminated at the end of its useful
path. Open laser beam paths should be located above or below eye level where practical.

40.6 mm

\12.7 mm

PD45 models
Laser Polarized Retroreflective
and Laser Convergent Models
Suffix LLP and C..

FIBER OPTIC
Brackets
PicoDot
See page 867 See page 868 See page 868 See page 868
SMB46A SMB46S SMB46L SMB46U

BANNER

Other Accessories
Reflectors

See page 932

Additional brackets and information available.
See page 852.

LASER LIGHT
DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT

Avoid exposure - laser light
emitted from this aperture

PEAK POWER 2 mW
20KHz 10% DUTY CYCLE
660 - 680 nm

COMPLIES TO 21 CFR PART
1040.10 AND EN60825-1:1994

42,7 mm

\<15.2 mm

PD49 models
Laser Polarized Retroreflective
and Laser Convergent Models
Suffix LLP and C..

More information online at bannerengineering.com
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PicoDot® Specifications

Supply Voltage and Current

10 to 30 V dc (10% max ripple) at less than 20 mA, exclusive of load

Beam Size at Aperture

3.75 x 1.85 mm (Retroreflective Models)

Beam Divergence

Approx. 1 milliradian (Retroreflective Models)

Laser Classification

Class 2 safety (CDRH (FDA) 1040.10 and IEC 60875-1)

Supply Protection Circuitry

Protected against reverse polarity, over voltage, and transient voltages

Delay at Power-up

<1 second

Output Configuration Solid-state complementary; choose NPN (current sinking) or PNP (current sourcing) models
Output Rating 150 mA max. (each output)
OFF-state leakage current: less than 1 pAat 30 V dc
ON-state saturation voltage: less than 0.3 V at 10 mA dc; less than 0.8 V at 150 mA dc
Output Protection Protected against continuous overload or short-circuit of outputs; Overload trip point = 220 milliamps

Output Response Time

0.2 milliseconds (200 microseconds) ON/OFF

Repeatability

50 microseconds; Rep Rate 20 KHz

Spot Size at Focus

0.25 mm

Range

C50 models: 25 to 58 mm; focus at 50 mm + 5 mm

C100 models: 25 to 115 mm; focus at 102 mm = 5 mm

C200 models: 25 to 216 mm; focus at 203 mm £ 5 mm

€300 models: 25 to 317 mm; focus at 305 mm = 5 mm

LLP models: 0.2 to 10.6 m, using supplied retroreflective target

Adjustments

12-turn slotted brass Gain (sensitivity) adjustment potentiometer

Extinguishing Wire

Gray wire held “low” for laser operation; “high” to turn laser OFF; Low < 1.0 V dc;
High = Vsupply -4.0 V dc (< 30 V dc) or disconnect wire; 100 milliseconds delay upon enable

Indicators

Two LEDs:

Solid Green: Power ON

Solid Yellow: Light sensed; Light Operate (LO) output conducting
See datasheet for detailed information

Flashing Green: output overloaded
Flashing Yellow: marginal excess gain

Construction

PD45: Housings are heat-resistant ABS, UL94-VO rated; acrylic lens cover
PDA49: Housings are sealed, heat resistant ABS/polycarbonate alloy, UL94-VO rated, acrylic lens cover

Environmental Rating

PD45: IP54; NEMA 3
PD49: IP67; NEMA 6

Connections 2 m or 9 m attached cable, or 5-pin Euro-style 150 mm pigtail quick-disconnect fitting; mating cordsets for QD models are ordered separately. See page 145.
Operating Conditions Temperature: -10° to +45° C Relative humidity: 90% at 50° C (non-condensing)
Weight PD45: Sensor only: 22 g PDA49: Sensor only: 28 g

Sensor plus 2 m cable: 62 g Sensor plus 2 m cable: 68 g

Application Notes

False pulse may occur less than 1 second after power-up

Certifications

q
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BANNER

Excess Gain Curves

LP = Visible Red Laser LED Polarized

(Convergent mode performance based on 90% reflectance white test card)

= Visible Red Laser LED

Retroreflective Mode

PicoDot®
Class 2 Laser

Retroreflective Mode
PicoDot®

Class 2 Laser

Retroreflective Mode
PicoDot®

Class 2 Laser

Convergent Mode

PicoDot®
Class 2 Laser

1000 = 2 = 1000 -
E ive PicoDot E ive PicoDot E E 50 mm PicoDot
X =T AT = T TTT X T T T T[] X i X T
c with BRT-36X40BM (included| ¢ with BRT-2X2 (optional) c with BRT-THG (opt c ; Convergent Mode
g 100 E 100 E 100 Y E
s s s s
s s s s
G 1 G 11 G 11 G
A A 7 A A
1 1 i 1 )
N N N N
1 / 1 1 1
0.1m 1.0m 10m 100m 01m 1.0m 10m 100m 0.1m 1.0m 10m 100m 1mm 10 mm 100mm 1000 mm
(0.33) (3.3) (33) (330) (0.33) (3.3) (33) (330') (0.33) (3.3) (33) (330') (0.04") (0.4 @) )
DISTANCE DISTANCE DISTANCE DISTANCE
Range: 106 m| LED: LP Range: 39.6m| LED: LP Range:6m |LED: LP Range:50 mm | LED: ¥

Convergent Mode

PicoDot®
Class 2 Laser

8

| -
i
" I

Convergent Mode

PicoDot®
Class 2 Laser

8

200 mm PicoDot

T Convergent Mode
e

Convergent Mode

PicoDot®
Class 2 Laser

1000

m:m Picnn:nt
Convergent Mode

E E E
X X X
c C c
E E E 100
S pr S = S >
S S S
G 10 G 10 G 10 \
A A A
| | |
N N N
1 14—
1 mm 10mm 100mm 1000 mm 1 mm 10mm 100mm 1000 mm 1mm 10mm 100mm 1000 mm
(0.04") (0.4 ) (40") (0.04") (0.47) @) (40") (0.04) (0.47) @) (40")
DISTANCE DISTANCE DISTANCE

Range:102 mml LED: '*'

Range:203 mm| LED: '*'

Range: 305 mm| LED: '*'

Beam Patterns
= Visible Red Laser LED
Convergent Mode

PicoDot®
Class 2 Laser

05) (.09 (15) (209 (25"
DISTANCE

0 125mm 25mm 37.5mm 50mm 62.5mm

)

Convergent Mode

PicoDot®
Class 2 Laser

0 25mm 50mm 75mm 100mm 125 mm
(0) (200 @0)  @0) (5.0

DISTANCE

(Convergent mode performance based on 90% reflectance white test card)

Convergent Mode

PicoDot®
Class 2 Laser

3om [ 50 mm (2 in) PicoDot . 3mm [ 100 mm (4 in) PicoDot 012 3mm [ 200 mm (8 in) PicoDot 012 3mm [ 300 mm (12 in) PicoDot: 042"
Convergent Mod Convergent Mod e
2mm Convergent 0.08" 2mm 0.08" 2mm 0.08" 2mm 0.08"
1mm 0.00" 1mm [ 1 mm 0.04" 1 mm 0.00"
P P >
0 — 0 0 = 0 0 =1} 0 0 = 0
1 mm 0.0 1mm .04 1 mm .04 1mm 0.08"
2mm 0.08" 2mm 0.08" 2mm 0.08" 2mm 0.08"
3mm 012" $mm 012t 3mm 0.12" 3mm 0.12'

0 50mm 100mm 150mm 200 mm 250 mm
(207 (40) (6.0 (8.0 1007

DISTANCE

Convergent Mode

PicoDot®
Class 2 Laser

0 75mm 150mm 225mm 300mm 375mm
(3.0 (607 (809 (12.00 (14.09

DISTANCE

Range: 50 mm |LED: *

Range: 102 mml LED: *

Range: 203 mml LED: *

Range: 305 mml LED: *

More information online at bannerengineering.com
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QM42
Right-Angle Sensor
with Mounting Versatility

The QM42 has a robust housing and is an ideal replacement for hundreds
of other sensor styles. It is available in five modes with a compact housing
for limited space setups.

+ Versatile sensor with several mounting options

* Meets IP67 and NEMA 6 standards for harsh environment

+ Universal housing design

+ Cordsets and brackets see page 151

Opposed QM42, 10-30 VDC =) Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m QM426E Emitter
@ZND 0 4-Pin Euro QD QM426EQ Emitter
m
2m QM42VN6R QM42VPER
OPPOSED
4-Pin Euro QD QM42VN6RQ QM42VP6RQ
Polar RetI'O QM42, 10'30 V Dc q Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m QM42VN6LP QM42VP6LP
3mf
POLAR RETRO 4-Pin Euro QD QM42VN6LPQ QM42VP6LPQ
Diffuse QM42, 10'30 V DC |:|'> Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
] 2m QM42VN6D QM42VP6D
<: 400 mm
DIFFUSE 4-Pin Euro QD QM42VN6DQ QM42VP6DQ

For more specifications see page 152.

/- Connection options: A model with a QD requires a mating cordset (see page 151).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QM42VN6LP W/30).
t Tested using a BRT-3 retroreflector. Actual range depends on the efficiency and reflective area of the retroreflector in use. See Accessories for more information.
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Adjustable-Field QM42, 10-30 V DC

Sensing Mode Range
SHORT RANGE 5 mm o
Cutoff point
{— (adjustable from
ADJUSTABLE-FIELD 50 to 150 mm)

Plastic Fibers QM42, 10-30 V DC
Sensing Mode Range

D——O—PD Range varies by sensing

mode and fiber optics

used
PLASTIC FIBER

QM42 Opposed,
Retroreflective, Short-range Diffuse,
and Short-range Adjustable-Field Model
Suffix E, R, LP, D, AFV150 and FP

Connection

2m

4-Pin Euro QD

Connection

2m

4-Pin Euro QD

Models NPN

QM42VN6AFV150

QM42VN6AFV150Q

Models NPN

QM42VN6FP

QM42VN6FPQ

mmm Visible Red LED

Models PNP

QM42VP6AFV150

QM42VP6AFV150Q

mmp Visible Red LED
Models PNP

QM42VP6FP

QM42VP6FPQ

More information online at bannerengineering.com
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QMT42
Right-Angle Sensor
with Mounting Versatility

The QMT42 has a robust housing and is an ideal replacement for hundreds
of other sensor styles. It is available in three modes with a compact

RECTANGLE RIGHT ANGLE

housing for limited space setups.

+ Universal housing design

Diffuse QMT42, 10-30 V DC

+ Versatile sensor with several mounting options
+ Meets IP67 and NEMA 6 standards for harsh environment

+ All-purpose, go-to sensor for many application needs
+ Cordsets and brackets see page 151

Sensing Mode Range Connection Models NPN
2m QMT42VN6DX
b 10mm-6m .
DIFFUSE 4-Pin Euro QD QMT42VN6DXQ
Fixed-Field QMT42, 10-30 VDC
Sensing Mode Range Connection Models NPN
50 - 500 mm 2m QMT42VN6FF500
Cutoff 4-Pin Euro QD QMT42VNGFF500Q
50 - 750 mm 2m QMT42VN6FF750
Cutoff 4-Pin Euro QD QMT42VNGFF750Q
[B:ﬂ 50 - 1000 mm 2m QMT42VN6FF1000
= Cutoff 4-Pin Euro QD QMT42VNGFF1000Q
FIXED-FIELD
50 - 1500 mm 2m QMT42VN6FF1500
Cutoff 4-Pin Euro QD QMT42VNGFF1500Q
50 - 2000 mm 2m QMT42VN6FF2000
Cutoff 4-Pin Euro QD QMT42VN6FF2000Q
Adjustable-Field QMT42, 10-30 V DC
Sensing Mode Range Connection Models NPN
LONG RANGE 25 mm to 2m QMT42VN6AFV400
Cutoff point
(adjustable from .
ADJUSTABLE-FIELD 125 to 400 mm) 4-Pin Euro QD QMT42VN6AFV400Q

For more specifications see page 152.

BARREL

= Infrared LED
Models PNP

QMT42VP6DX

QMT42VP6DXQ

——2 Infrared LED
Models PNP
QMT42VP6FF500
QMT42VP6FF500Q
QMT42VP6FF750
QMT42VP6FF750Q
QMT42VP6FF1000
QMT42VP6FF1000Q
QMT42VP6FF1500
QMT42VP6FF1500Q
QMT42VP6FF2000
QMT42VP6FF2000Q

m \isible Red LED

Models PNP

QMT42VP6AFV400

QMT42VP6AFV400Q

/- Connection options: A model with a QD requires a mating cordset (see page 151).

For 9 m cable, add suffix W/30 to the 2 m model number (example, QM42VN6LP W/30).
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Cordsets
Euro QD (for Q models)
See page 906
Threaded 4-Pin
Length Straight Right-Angle
1.83m MQDC-406 MQDC-406RA
4.57m MQDC-415 MQDC-415RA
914m MQDC-430 MQDC-430RA
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
Q25 Reflectors Apertures
See page 866 See page 868 See page 868 See page 932 See page 958
SMB30SK SMB46S SMB46L

Additional brackets and information available.
See page 852.

QMT42 Long-range Diffuse,
Fixed-Field and Adjustable-Field Model
Suffix DX, FF and AFV400

More information online at bannerengineering.com
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QM42 and QMT42 Specifications

Sensing Beam

Opposed, Diffuse, Retroreflective, Fixed-Field and Fiber Optic: Infrared, 880 nm; Visible Red, 660 nm
Adjustable-Field: Visible Red, 680 nm

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) at less than:
Opposed: 30 mA (emitter), 10 mA (receiver)
Short-range diffuse and retroreflective: 20 mA
Fiber optic: 30 mA
Adjustable-Field: 50 mA
Fixed-Field and long-range diffuse: 40 mA

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary; choose NPN (current sinking) or PNP (current sourcing) models
Output Rating 100 mA max. (each output)

OFF-state leakage current: less than 5 pAat 30 V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than 1.5 V at 100 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs
Overload trip point = 150 mA, typical at 20° C

Output Response Time

Opposed: 1 millisecond ON; 0.5 millisecond OFF
Diffuse, Retroreflective, Adjustable-Field and Fixed-Field: 1 millisecond ON/OFF
Plastic Fiber Optic: 0.25 millisecond ON/OFF

Delay at Power-up

100 milliseconds; outputs are non-conducting during this time

Repeatability

Opposed: 120 microseconds
Diffuse, Retroreflective, Adjustable-Field and Fixed-Field: 250 microseconds
Fiber Optic: 60 microseconds. Repeatability and response are independent of signal strength

Sensing Hysteresis

Long-range diffuse: less than 20% of set sensing distance

Adjustable-Field: less than 7% of set cutoff distance

Fixed-Field:
2000 mm models - less than 5% of set cutoff distance
1500 mm models - less than 4% of set cutoff distance
1000 mm models - less than 3% of set cutoff distance
750 mm models - less than 2% of set cutoff distance
500 mm models - less than 1% of set cutoff distance

Cutoff Point Tolerance

Fixed-Field: +10% of nominal cutoff distance

Adjustments All models (except emitters, Adjustable-Field, Fixed-Field and Long-range Diffuse): 15-turn slotted brass GAIN (sensitivity) adjustment
potentiometer
150 mm Adjustable-Field: 12-turn slotted brass cutoff distance adjustment potentiometer
400 mm Adjustable-Field: 15-turn slotted brass cutoff distance adjustment potentiometer
Long-range diffuse: 4-turn slotted GAIN (sensitivity) adjustment potentiometer
Fixed-Field: No adjustments
See datasheet for detailed information
Indicators Two LEDs: Green and Yellow
Solid Green: Power ON; Opposed emitters: Green power ON Green Flashing: output overloaded
Solid Yellow: Light sensed; Light Operate (LO) Yellow Flashing: marginal excess gain
See datasheet for detailed information
Construction Housings are die-cast zinc alloy with black acrylic polyurethane finish; lenses are acrylic

Environmental Rating

IP67; NEMA 6

Connections

2 mor 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 151.

Operating Conditions

Temperature:
Long-range Diffuse, Adjustable-Field and Fixed-Field: -20° to +55° C
All others: -20° to +70° C

Relative humidity: 90% at 50° C (non-condensing)

Certifications

C€ A
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Excess Gain Curves (Diffuse, Adjustable-Field and Fixed-Field mode performance based on 90% reflectance white test card)

O = Infrared LED @ = Visible Red LED P = Visible Red LED Polarized

Polarized

Opposed Mode . Diffuse Mode Diffuse Mode
Qm42 Retroreflective Mode QM42 QMT42
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Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED @ = visible Red LED P = Visible Red LED Polarized

Opposed Mode Polarized

QM42 Retroreflective Mode Diffuse Mode Diffuse Mode

Qm42 Qm42 QmMT42

Effective Beam: 8 mm
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Diffuse Mode—Plastic Fiber
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Cutoff Point Deviations

QM42 Adjustable-Field - 150 mm QMT42 Adjustable-Field - 400 mm
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5 ONLY

OMNI-BEAM

Includes a sensor head and a power block; timing logic
module is optional. Available in opposed, polarized and
non-polarized retroreflective, diffuse, convergent, and
glass or plastic fiber optic sensing modes.
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Right Angle

Right angle sensors offer industry standard 8, 18 and 30 mm barrel mounting
options. The right angle housing allows mounting in confined areas, and easy
viewing of LED indicators.
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SLOT & AREA MINIATURE FIBER OPTIC
. L . Dimensions
Series Description Max Sensing Range
P grang HxWxD
T8
Compact sensor provides reliable Opposed: 2 m
sensing without adjustments. Diffuse: 100 mm L
Page 158
T18 Opposed: 20 m
Epoxy-encapsulated right-angle Retro: 2m
barrel sensors provide reliable Polarized Retro: 2m Varies by model
sensing without adjustments. Diffuse: 500 mm
Page 162 Fixed-Field: 100 mm
™18
Robust die-cast metal sensors Opposed: 20 m
provide reliable sensing without Polarized Retro: 5.5 m
adjustments in high-pressure Diffuse: 500 mm 41x30 x 30 mm
washdown environments. Fixed-Field: 100 mm
Page 170
T30
. . Opposed: 60 m
Compact sensor provides reliable . :
; - A Polarized Retro: 6 m 51.5x40x44.8 mm
'Isjzr;sgqg?\évlthout adjustments. Fixed-Field: 600 mm
Q4x page 28 Q3X page 30 QSs18 page 32 QS30 page 52

Protection
Rating

IP67; NEMA 6

QD models: IP6K

Other models:
IP67; NEMA 6

QD models: IP6K

Other models:
IP67; NEMA 6

QD models: IP6K

Other models:
IP67; NEMA 6

More information online at bannerengineering.com

Housing
Material

ABS

Thermoplastic
Polyester

Zinc die-cast
with
nickel plating

Thermoplastic
Polyester

BANNER

Power Supply

10t0 30 Vdc

10 to 30 V dc,
20t0 250 V ac

10to 30 Vdc

10 to 30 V dc,
20t0 250 V ac
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158

FEATURED RECTANGLE

T8

RIGHT ANGLE

Self-Contained, Right-Angle

Barrel-Mount Sensors

Compact sensor provides reliable sensing without adjustments.

+ Powerful optics
+ Short-range background suppression
+ Highly visible red sensing beam for easy alignment

+ Easily replaces range-limited 8 mm inductive proximity sensors

+ Cordsets and brackets see page 159

Opposed T8, 10-30 VDC
Sensing Mode Range

-0 -

OPPOSED

Diffuse T8, 10-30 V DC
Sensing Mode Range

== 50 mm

DIFFUSE

100 mm

|

DIFFUSE

Connection
2m
3-Pin Pico Pigtail QD
2m
3-Pin Pico Pigtail QD
2m
3-Pin Pico Pigtail QD

Connection
2m
3-Pin Pico Pigtail QD
2m
3-Pin Pico Pigtail QD
2m
3-Pin Pico Pigtail QD

2m

3-Pin Pico Pigtail QD

For more specifications see page 160.

Output Type

LO

DO

Output Type

LO
DO
LO

DO

BARREL
m= Visible Red LED
Models NPN Models PNP
T86EV Emitter
T86EVQ Emitter
T8ANG6R T8AP6R
T8AN6RQ T8AP6RQ
T8RN6R T8RP6R
T8RN6RQ T8RP6RQ
mm Visible Red LED
Models NPN Models PNP
T8AN6D50 T8AP6D50
T8AN6D50Q T8AP6D50Q
T8RN6D50 T8RP6D50
T8RN6D50Q T8RP6D50Q
T8AN6D100 T8AP6D100
T8AN6D100Q T8AP6D100Q
T8RN6D100 T8RP6D100
T8RN6D100Q T8RP6D100Q

Connection options: A model with a QD requires a mating cordset (see page 159.)
For 9 m cable, add suffix W/30 to the 2 m model number (example, TSAN6D50 W/30).

BANNER
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Cordsets
Pico QD
See page 902
Threaded 3-Pin
Length Straight Right-Angle
200m [ PKG3M-2 PKW3M-2
500m PKG3M-5 -
700 m PKG3M-7 -
9.00m PKG3M-9 PKW3M-9
10.0m PKG3M-10 -

Additional cordset information available.

/- See page 902.

8.8 mm

2 16.3 mm /(\
\ 15.8 mm

V\laSmm

Opposed and Diffuse Models
Suffix E,Rand D

More information online at bannerengineering.com

FIBER OPTIC

Brackets

T8
See page 858
SMB8MM

3\

See page 846.

l Additional brackets and information available.

BANNER
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T8 Specifications

FEATURED RECTANGLE RIGHT ANGLE

BARREL

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) at less than 25 mA (exclusive of load)

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state switch
NPN (current sinking) or PNP (current sourcing), depending on model.
Light Operate (LO) or Dark Operate (DO), depending on model
Output Rating 50 mA max.

OFF-state leakage current: less than 1 pAat 24 V dc
ON-state saturation voltage: less than 0.25 V at 10 mA dc; less than 0.5 V at 50 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs
Overload trip point = 100 mA

Output Response Time

1 millisecond ON; 0.5 milliseconds OFF

Delay at Power-up

Maximum 100 milliseconds (150 milliseconds for Diffuse); output does not conduct during this time

Repeatability

Opposed: 100 microseconds
Diffuse: 160 microseconds

Indicators Opposed: Receiver has Green and Red LED
Emitter has one Green LED
Solid Green: power ON Flashing green: output overloaded
Solid Red: light sensed Yellow flashing: marginal excess gain
Diffuse: Red: light is sensed
Construction Reinforced polycarbonate/ABS alloy housing, acrylic window with 8 mm ABS nut

Environmental Rating

IEC IP67; NEMA 6

Connections 2 m or 9 m attached cable, or 150 mm pigtail with 3-pin Pico-style quick-disconnect fitting.
QD cordsets are ordered separately. See page 159.
Operating Conditions Temperature: -20° to +55° C Relative humidity: 80% at 50° C (non-condensing)

Vibration and
Mechanical Shock

Vibration: All models meet IEC 60068-2-6, IEC 60947-5-2, UL491 Section 40, MIL-STD-202F Method 201A; 10 to 60 Hz, 0.5 mm peak to peak
Shock: All models meet IEC 60068-2-27, IEC 60947-5-2; 30g peak acceleration, 11 millisecond pulse duration, half-sine wave pulse shape

Certifications

q3
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Excess Gain Curves (Diffuse mode performance based on 90% reflectance white test card)
@ = Visible Red LED

Opposed Mode Diffuse Mode Diffuse Mode
T8

T8

1000 1000
| TBE&R 1 T8xx6D50
T
Diffuse Mode +

Diffuse Mode

100

100 100

Z—P0 womoxm
Z—->® womoxm
Z—>o womoxm

i
AN
| Il . 1
0.01 04 1m 10m 1.0mm 10 mm 100 mm 1000 mm 1.0mm 10mm 100 mm 1000 mm
(0.032) (032) (32) (32) (0.04") (0.4") (@) (40") (0.04") 0.4 @) (407)
DISTANCE DISTANCE DISTANCE
Range: 2m | LED: @ Range: 50 mm| LED: @ Range:100 mm| LED: @

Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)
@ = Visible Red LED

Opposed Mode Diffuse Mode Diffuse Mode
Effective Beam: 4.3 mm
. | | T8xx6D50 L
60.0 mm EBE&E““MD“ 2.25" 60mm - piffuse Mode 2.4 60mm [ piffuse Mode. 24
40.0mm N\ 150 40 mm 16" 40 mm 16"
20.0mm 0.75" 20 mm 0.8" 20mm 0.8"
0 0 o = " 0 0
20.0mm 0.75" L 0.8 20mm 0.8"
20.0mm 71 150" 40mm 16" 40mm 16
60.0mm 225 60 mm a8 60 mm 20
0 20 40 60 80 100
R R ) DR N R R e
DISTANCE DISTANCE DISTANCE
Range: 2m |LED: @ Range: 50 mm |LED: (] Range: 100 mml LED: @
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FEATURED RECTANGLE RIGHT ANGLE BARREL
DC-Operated
Self-Contained Sensors
Completely epoxy-encapsulated barrel-mount sensors operate on
dc supply voltage and withstand harsh sensing environments.
* Design rated NEMA 6P, IP67
+ Wide operating range from -40° C to +70° C
+ Advanced diagnostics warn of marginal sensing conditions or output overload
+ Available in opposed, retroreflective, diffuse and fixed-field modes
+ Cordsets and brackets see page 164
Opposed T18,10-30 VDC = Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m T186E Emitter
- 4-pin Euro QD T186EQ Emitter
m 2m T18SN6R T18SP6R
OPPOSED
4-pin Euro QD T18SN6RQ T18SP6RQ
Retro & Polar Retro T18, 10-30 V DC = Infrared LED ===} Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m T18SN6L T18SP6L
2mf
T 4-pin Euro QD T18SN6LQ T18SP6LQ
2m T18SN6LP T18SP6LP
2mf
POLAR RETRO 4-pin Euro QD T18SN6LPQ T18SP6LPQ
Diffuse T18, 10-30 VDC —— Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m T18SN6D T18SP6D
<: 500 mm .
DIFFUSE 4-pin Euro QD T18SN6DQ T18SP6DQ
Fixed-Field T18, 10-30 V DC = Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m T18SN6FF25 T18SP6FF25
0 - 25 mm Cutoff )
4-pin Euro QD T18SN6FF25Q T18SP6FF25Q
;/:> 2m T18SN6FF50 T18SP6FF50
b}% 0-50 mm Cutoff )
4-pin Euro QD T18SN6FF50Q T18SP6FF50Q
FIXED-FIELD 2m T18SN6FF100 T18SP6FF100
0 - 100 mm Cutoff )
4-pin Euro QD T18SN6FF100Q T18SP6FF100Q

For more specifications see page 166.

/- Connection options: A model with a QD requires a mating cordset (see page 164).

For 9 m cable, add suffix W/30 to the 2 m model number (example, TI8SN6L W/30).

t Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the efficiency and reflective area of theretroreflector used.
See Accessories section for more information.
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T18 AC
AC-Operated
Self-Contained Sensors

Completely epoxy-encapsulated barrel-mount sensors operate on ac
supply voltage and withstand harsh sensing environments.

+ Design rated NEMA 6P, IP67

* Quick disconnect models rated to IP69K

+ Wide operating range from -40° C to +70° C

+ Available in opposed, retroreflective, diffuse and fixed-field modes
+ Cordsets and brackets see page 164

Opposed T18, 20-250 VAC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m T183E Emitter
D)—>(E| 20 4-pin Micro QD T183EQ1 Emitter
m
2m T18AW3R T18RW3R
OPPOSED
4-pin Micro QD T18AW3RQ1 T18RW3RQ1
Retro & Polar Retro T18, 20-250 V AC ) Infrared LED = Visible Red LED
Sensing Mode Range Connection Models LO Models DO
2m T18AW3L T18RW3L
2mt
RETRO 4-pin Micro QD T18AW3LQ1 T18RW3LQ1
2m T18AW3LP T18RW3LP
2mt
H0LAR RETRO 4-pin Micro QD T18AW3LPQ1 T18RW3LPQ1
Diffuse T18, 20-250 V AC ——) Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m T18AW3D T18RW3D
<: 300 mm
DIFFUSE 4-pin Micro QD T18AW3DQ1 T18RW3DQ1
T18, 20-250 V AC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m T18AW3FF25 T18RW3FF25
0 - 25 mm Cutoff o
4-pin Micro QD T18AW3FF25Q1 T18RW3FF25Q1
2m T18AW3FF50 T18RW3FF50
0-50 mm Cutoff o
4-pin Micro QD T18AW3FF50Q1 T18RW3FF50Q1
FIXED-FIELD 2m T18AW3FF100 T18RW3FF100
0 - 100 mm Cutoff o
4-pin Micro QD T18AW3FF100Q1 T18RW3FF100Q1

For more specifications see page 167.

/ Connection options: A model with a QD requires a mating cordset (see page 164).
For 9 m cable, add suffix W/30 to the 2 m model number (example, TI8SN6L W/30).

t Retroreflective range is specified using one model BRT-3 retroreflector. Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used.
See Accessories section for more information.
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Cordsets
Euro QD (for ..Q8 or ..Q5 models)
See page 919
Threaded 4-Pin

Straight Right-Angle
MQDC-406 MQDC-406RA
MQDC-415 MQDC-415RA
MQDC-430 MQDC-430RA

Length

1.83m
457 m

914 m

FEATURED

/- See page 902.

Additional cordset information available.

Brackets
T18
See page 866 See page 859 See page 860
SMB1815SF SMB18A SMB18FM

e

RECTANGLE RIGHT ANGLE

Micro QD (for Q1 models)

See page 919
Threaded 4-Pin
Length Straight Right-Angle

1.83m MQAC-406 MQAC-406RA

4.57m MQAC-415 MQAC-415RA

914 m MQAC-430 MQAC-430RA

Other Accessories
Reflectors Apertures
See page 864 See page 940 See page 966
SMBAMS18P
1 Je
Py

.

'

Additional brackets and information available.
See page 846.
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2 30.0 mm
\ S
15 mm

>/ 30.1 mm

tm W/m'
J/\ / \ 218.0 mm

DC Sensors (all models)

FIBER OPTIC

240.0 mm %\
15 mm

>/ 30.1 mm

218.0 mm

AC Sensors (all models)

More information online at bannerengineering.com
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FEATURED RECTANGLE RIGHT ANGLE

T18 DC Specifications

Supply Voltage and Current

10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):

Opposed Emitters: 25 mA Opposed Receivers: 20 mA
Polarized Retroreflective: 30 mA Non-polarized Retroreflective: 25 mA
Diffuse: 25 mA Fixed-Field: 35 mA

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary dc switch; NPN (current sinking) or PNP (current sourcing), depending on model.

The Dark Operate (DO) output may be wired as a normally open marginal signal alarm output, depending upon hookup to the power supply.
Output Rating 150 mA max. (each) in standard hookup. When wired for alarm output, the total load may not exceed 150 mA.

OFF-state leakage current: less than 1 pAat 30 V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than 1.5V at 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 3 milliseconds ON, 1.5 milliseconds OFF
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 3 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs are non-conducting during this time

Adjustments

T18 Series infrared non-polarized retroreflective and diffuse mode models (only) have a single-turn SENSITIVITY control for adjustment of system gain

Repeatability

Opposed: 375 microseconds
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 750 microseconds
Repeatability and response are independent of signal strength

Indicators Two LEDs: Solid Green: Power ON Flashing Green: output overloaded
Solid Yellow: Light Operate (LO) output energized Flashing Yellow: marginal excess gain
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9

Connections

2 m or 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 164.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&l (Shock: 75G with unit operating; 100G for non-operation)

Certifications

®
c € @ usten ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details
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T18 AC Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

20t0 250 V ac (50/60 Hz) ~ Average current: 20 mA  Peak current: 200 mA at 20 V ac, 500 mA at 120 V ac, 750 mA at 250 V ac

Supply Protection Circuitry Protected against transient voltages

Output Configuration Solid-state ac switch; three-wire hookup; Light Operate (LO) or Dark Operate (DO), depending on model
Light Operate: Output conducts when the sensor sees its own (or the emitter's) modulated light
Dark Operate: Output conducts when sensor sees dark

Output Rating 300 mA max. (continuous) Fixed-Field: derate 5 mA/° C above +50° C

Inrush capability: 1 amp for 20 milliseconds, non-repetitive
OFF-state leakage current: less than 100 pA
ON-state voltage drop: 3V at 300 mAac; 2 V at 15 mAac

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed: 16 milliseconds ON, 8 milliseconds OFF
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 16 milliseconds ON/OFF

Delay at Power-up

100 milliseconds

Repeatability

Opposed: 2 milliseconds Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 4 milliseconds
Repeatability and response are independent of signal strength.

Adjustments T18 Series infrared non-polarized retroreflective and diffuse mode models (only) have a single-turn SENSITIVITY control for adjustment of system gain
Indicators Two LEDs: Solid Green: Power ON

Solid Yellow: Light sensed Flashing Yellow: marginal excess gain
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 mor 9 m attached cable, or 4 pin Micro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 164.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max, double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

®
C € @ usteD ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details
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Excess Gain Curves
O = Infrared LED

Opposed Mode

FEATURED

RECTANGLE

(Diffuse and Fixed-Field mode performance based on 90% reflectance white test card")

P = Visible Red LED Polarized

Retroreflective Mode

Polarized Retroreflective Mode

RIGHT ANGLE

Diffuse Mode

1000 1000 . —
1000 = T18 Series =i T18 Series =+ 10 T18 Series =+
E E PR E E DC Diffuse mode 11}
X X NN i X X [T T
c C Non-Polarized Retro [ c
£ w E 100 E 100 E 100 =
® @ s et @ 3 @ s
G 10 G 10 G 10 G 10
A A 7 4 A A
| I i i1 I LY 1
! N m{ N il L} N
‘ 1 (A ‘
0.01m 01m im 10m 0.01m 01m im 10m 1 10 100 1000
“L‘J;“) ‘;’;) 1(3"3"" :g?o"; (0.033') (0.33) (3.3) (33) (0.033') (0.33) (3.3) (33) mm) m_’:-’;' ‘4-"'.‘ " uu-'-';‘ "
DISTANCE DISTANCE DI DISTANCE
Range:20m |LED: O Range:2m [LED: O Range:2m |LED: P Range:500mm| LED: O

Fixed-Field Mode

1000 —;

T18 Series
TH—

Fixed-field mode]

Z—>ro womoxm

10mm
(0.4°) @)
DISTANCE

(0.04")

Diffuse Mode
T18
1000
T18 Series =
E AC Diffuse mode [
X
4
E 100
) s
S
G 10
A 71
1
N \
L
1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") (4) (40")
DISTANCE
Range:300 mm| Lep: O

Cutoff: 25 mml LED: O

T18

@ 10 mm spot size @ 8 mm focus
@ 10 mm spot size @ 25 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 95% of value shown.
t Using 6% black test card: Cutoff
distance will be 90% of value shown.

Fixed-Field Mode

T18

@ 10 mm spot size @ 10 mm focus
@ 10 mm spot size @ 50 mm cutoff

1 Using 18% gray test card: Cutoff
distance will be 90% of value shown.
1 Using 6% black test card: Cutoff
distance will be 85% of value shown.

1000 —
E
X HFixed-ield modef}
c with 50 mm far [T
£ 100 limit cutoff
\ S
» s
G 10t
A
|
N
1
0imm  1mm fomm 100 mm
©00)  (0.04) (0.4 @)
DISTANCE
Cutoff: 50 mm | Lep: O

Fixed-Field Mode

T18

I I
TFixed-field modet

with 100 mm far
100 limit cutoft

:::E:::ﬁ
T
i}

1mm 10 mm 100 mm
(0.04") (0.4") @)
DISTANCE

0.1 mm
(0.004")

Range: 100 mm| Lep: O

@ 10 mm spot size @ 20 mm focus
@ 10 mm spot size @ 100 mm cutoff

T Using 18% gray test card: Cutoff
distance will be 85% of value shown.
t Using 6% black test card: Cutoff
distance will be 75% of value shown.
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Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED P = Visible Red LED Polarized

Opposed Mode Retroreflective Mode Polarized Retroreflective Mode Diffuse Mode

T18 T18

Effective Beam: 13 mm

T18 T18

. F-718 Series — F 118 Series F-18 series |
r 120mm [ 1 ar 150mm [ 6 60mm [ I 2.4
1500 mm [~ 18 Series a0 e izod Reh ™ potrized Retre 1] — M o¢ pittase Mods 11
1000 mm I Opposed Mode o 80mm t t 3.2 100 mm | I 40mm 16"
m 40mm I/T H \ 16" somm =t 2 20mm (X3
500 mm 20
@ . . 0 [ witn BAT-3 Refector 0 @ 0 [ with BRT3 Refctor 0 ) 0 0
aomm [L_] 16" 50mm [ > 20mm 0.8
- 7
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! ¥ g " " ! y g ! " o e en
0  5s5m  fom 15m  20m 25m (16) (2) @8) 64) @0) (16) (2) @8) (64) @.0) &) () 05 @) (5
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DISTANCE

Range: 20m [LED: O Range:2m  |LED: O Range: 2m |LED: P Range: 500 mm| LED: O

Diffuse Mode

T18

T18 Series |

15mm | AC Diffuse Mode y 0.6"
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3 5mm 7 02

ke 0 0

5mm AN 02

10 A} 04"

mm \
15 mm \l 0.6
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Range: 300 mm | LED: O
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R

FEATURED RECTANGLE RIGHT ANGLE

TM18
Heavy-Duty
Metal Barrel Sensors

Robust die-cast metal sensors provide reliable sensing without adjustments

in high-pressure washdown environments. The TM18 easily fits in tight

places for added sensor protection.

+ Extremely bright LED red sensing beam for easy alignment

+ Quick-disconnect models available

+ Fixed-field models have enhanced immunity to fluorescent lights

* Polarized/fixed-field models have crosstalk avoidance so two sensors
can be in close proximity

+ Cordsets and brackets see page 172

Opposed TM18, 10-30 V DC

Polar Retro TM18, 10-30 V DC

Sensing Mode Range Connection Output Type  Models NPN

2m o TM18AN6LP
4-pin Euro QD TM18AN6LPQ8

2m TM18RN6LP

55mt _ DO

4-pin Euro QD TM18RN6LPQ8

POLAR RETRO 2m TM18VNGLP

_ LO/DO

4-pin Euro QD TM18VN6LPQS

For more specifications see page 173.

BARREL

m=) Visible Red LED

Sensing Mode Range Connection Output Type  Models NPN Models PNP

2m TM186E Emitter

4-pin Euro QD - TM186EQ8 Emitter
2m L0 TM18ANGR TM18AP6R

DH(D 0 4-pin Euro QD TM18AN6RQS TM18APERQS
2m TM18RN6R TM18RP6R
OPPOSED . DO

4-pin Euro QD TM18RN6RQS TM18RP6RQS
2m Lo/Do TM18VN6R TM18VP6R

4-pin Euro QD TM18VN6RQS TM18VPGRQ8

mmm) Visible Red LED

Models PNP

TM18AP6LP
TM18AP6LPQS
TM18RP6LP
TM18RP6LPQS
TM18VP6LP
TM18VP6LPQS

/- Connection options: A model with a QD requires a mating cordset (see page 172).

For 9 m cable, add suffix W/30 to the 2 m model number (example, TM186E W/30).
QD models: For a 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 to the 2 m model number (example, TM186EQS).

BANNER
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Diffuse TM18, 10-30 V DC
Sensing Mode

DIFFUSE

Range

500 mm

Connection

2m
4-pin Euro QD

2m
4-pin Euro QD

2m
4-pin Euro QD

Fixed-Field TM18, 10-30 V DC

Sensing Mode

=

FIXED-FIELD

FIXED-FIELD

I

Range

25 mm

50 mm

100 mm

25 mm

50 mm

100 mm

For more specifications see page 173.

Connection

2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD

Output Type  Models NPN
L0 TM18AN6DV
TM18AN6DVQS
TM18RN6DV
DO
TM18RN6DVQS
TM18VN6DV
LO/DO
TM18VN6DVQ8

LO

LO/DO

LO

LO/DO

LO

LO/DO

LO

LO/DO

LO

LO/DO

LO

LO/DO

Output Type Models NPN

TM18AN6FF25NEW
TM18AN6FF25Q8
TM18VN6FF25
TM18VN6FF25Q8
TM18AN6FF50
TM18AN6FF50Q8
TM18VN6FF50
TM18VN6FF50Q8
TM18AN6FF100
TM18AN6FF100Q8
TM18VNGFF100
TM18VN6FF5100Q8
TM18AN6FF25IR
TM18AN6FF25IRQ8
TM18VNG6FF25IR
TM18VNGFF25IRQ8
TM18AN6FFS0IR
TM18AN6FF50IRQ8
TM18VN6FF50IR
TM18VN6FF50IRQ8
TM18AN6FF100IR
TM18AN6FF100IRQ8
TM18VN6FF100IR

mm Visible Red LED

Models PNP

TM18AP6DV
TM18AP6DVQS8
TM18RP6DV
TM18RP6DVQS
TM18VP6DV
TM18VP6DVQS

s Visible Red LED il) Infrared LED

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

TM18VN6FF5100IRQ8 NEW

Models PNP

TM18AP6FF25
TM18AP6FF25Q8
TM18VP6FF25
TM18VP6FF25Q8
TM18AP6FF50
TM18AP6FF50Q8
TM18VP6FF50
TM18VP6FF50Q8
TM18APG6FF100
TM18AP6FF100Q8
TM18VP6FF100
TM18VP6FF100Q8
TM18AP6FF25IR
TM18AP6FF25IRQ8
TM18VP6FF25IR
TM18VP6FF25IRQ8
TM18AP6FF50IR
TM18AP6FF50IRQ8
TM18VP6FFS50IR
TM18VP6FF50IRQ8
TM18AP6FF100IR
TM18AP6FF100IRQ8
TM18VP6FF100IR
TM18VP6FF100IRQ8

NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW
NEW

/- Connection options: A model with a QD requires a mating cordset (see page 172).

For 9 m cable, add suffix W/30 to the 2 m model number (example, TM18AP6FF25 W/30).
QD models: For a 4-pin 150 mm Euro-style pigtail QD, add suffix @5 to the 2 m model number (example, TM18AP6FF25Q5).

More information online at bannerengineering.com
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Cordsets
Euro QD (for Q models)
See page 906
Threaded 4-Pin
Length Straight Right-Angle
1.83m MQDC-406 MQDC-406RA
4.57m MQDC-415 MQDC-415RA
914 m MQDC-430 MQDC-430RA
Additional cordset information available.
See page 902.
Brackets
T18
See page 867 See page 859 See page 864

SMBT18Y SMB18A SMBAMS18P

. "l | \5\‘

‘ l Additional brackets and information available.

See page 846.

2 30.0 mm {‘\
. 15 mm

218.0 mm

Opposed, Polar Retr

Diffuse and Fixed-Field Models
Suffix E, R, LP, DV and FF

172

RECTANGLE

Other Accessories

Reflectors

See page 940

Apertures

See page 966

RIGHT ANGLE

BARREL



SLOT & AREA

TM18 Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

10 to 30 V dc (10% max. ripple within specified limits); supply current (exclusive of load current):
Opposed Emitters: 25 mA

Opposed Receivers: 20 mA

Polarized Retroreflector: 20 mA

Diffuse and Fixed-Field: 35 mA

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state dc switch; NPN (current sinking) or PNP (current sourcing), depending on model

Light Operate: Output conducts when sensor sees its own (or the emitter’s) modulated light

Dark Operate: Output conducts when sensor does not see its own (or the emitter's) modulated light
Output Rating 150 mA max. each output at 25° C, derated to 100 mA at 70° C (derate about 1 mA per °C)

OFF-state leakage current: less than 1 yA@ 30 V dc
ON-state saturation voltage: less than 1V @ 10 mA dc; less than 1.5V @ 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 1.5 milliseconds ON, 0.75 milliseconds OFF
Polarized Retroreflective: 1 milliseconds ON/OFF
Diffuse and Fixed-Field: 3 milliseconds ON, 1.5 milliseconds OFF

Delay at Power-up

100 milliseconds
Outputs do not conduct during this time

Repeatability

Opposed: 190 microseconds
Polarized Retroreflective: 585 microseconds
Diffuse and Fixed-Field: 185 microseconds

Adjustments Diffuse models only: single turn rear panel sensitivity control
Indicators 4-wire
Two LEDs: Solid Green: Power ON Flashing Green: output overloaded
Solid Yellow: Output energized Flashing Yellow: marginal excess gain
3-wire
Two LEDs: Solid Green: Power ON
Solid Yellow: Output energized
Construction Housing: Zinc die-cast with nickel plating

Lens: PC or PMMA
Black Cover: PBT polyester housing; polycarbonate (opposed mode) or acrylic lens

Environmental Rating

Leakproof design rated NEMA 6; IP67, IP69K QD models and cable models when PVC jacket is protected

Connections

2 mor 9 m attached cable, or 4-pin Euro-style integral or pigtail QD, depending on model.
QD cordsets are ordered separately. See page 172.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% @ 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06" acceleration 10G).
Method 213B conditions H&! (Shock: 75G with unit operating; 100G for non-operation)

Certifications

LISTED (class 2 supply required) c €
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Excess Gain Curves
@ - visible Red LED

FEATURED

P = Visible Red LED Polarized

RECTANGLE

Opposed Mode Polarized Retroreflective Mode Diffuse Mode
TM18 ™18
1000 = 00 1000
E X [Twts E Twiste TH E { Tts Diffuse -t
X \ = X ﬁ“ﬁz;‘::&:’::::::‘“ i p
(E: 100 ‘E: 100 E 100
s s :
S s AN
i o Ll LU L ? o 3 (lli 10
it \ N t
1 1a.m m 01m 1m 10m 1
01m 1m 10m 100 m 033" 33" 3.3 33 1mm 10 mm 100 mm 1000 mm
DISTANCE DISTANCE DISTANCE
Range: 20 m | LeD: @ Range: 55m |LED: P Range: 500 mml LeD: @

Fixed-Field Mode

T™M18

RIGHT ANGLE

Fixed-Field Mode
™18

1000

S maai——

| Fixed-ield mode

| with 25 mm far
limit cutoff

3
3

I
!
N

Z—>0 vomoxm
\

. [

0.1 mm 1mm 10 mm

DISTANCE

100 mm

Cutoff: 25 mml LED: @

@ 10 mm spot size @ 10 mm focus
@ 10 mm spot size @ 25 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 95% of value shown.
t Using 6% black test card: Cutoff
distance will be 90% of value shown.

1000
i
E Fixed-ield mode [
with 50 mm far {1
é limit cutoff
100
E
S
S 7
L~
G 1
A
|
N
1
0.4 mm tmm 0mm  100mm
DISTANCE

Cutoff: 50rm [ LED: @

@ 10 mm spot size @ 25 mm focus
@ 10 mm spot size @ 50 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 90% of value shown.
t Using 6% black test card: Cutoff
distance will be 85% of value shown.

Fixed-Field Mode

T™M18

1000

HHH—
{ Fixed-field mode [1
| with 100 mm far [[1]
imit cuto

®

Z—P>® womoXxm

0.1 mm 1mm 10mm 100 mm

DISTANCE

Cutoff: 100 mml LED: @

@ 10 mm spot size @ 50 mm focus
@ 10 mm spot size @ 100 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 85% of value shown.
T Using 6% black test card: Cutoff
distance will be 75% of value shown.
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Beam Patterns

MINIATURE

@ = Visible Red LED P = Visible Red LED Polarized

Opposed Mode

TM18

Effective Beam: 13 mm

500 mm |

400 mm ——
300 mm ‘r—jmm [
200 mm Esr —
1
@ 100 mm [

100 mm
200mm |
300 mm
400 mm
500 mm

0 5m 10m 15m  20m

DISTANCE

Polarized Retroreflective Mode

TM18

60 mm TM18LP

40 mm

20 mm
0
20 mm

40 mm

60 mm

0 1m 2m 3m 4m 5m 6m

DISTANCE

FIBER OPTIC

Diffuse Mode

TM18

TM18 Diffuse
15 mm m Pattern |

Bea

10 mm
@ 5mm /
. ——
5mm —
\

10 mm

15 mm

0 100 200 300 400 500 600
DISTANCE (mm)

Range: 20 m |LED: o

Range: 55m |LED: P

Range: 500 m |LED: o

More information online at bannerengineering.com
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FEATURED RECTANGLE RIGHT ANGLE BARREL

T30
DC-Operated
Long-Range with Superior Durability

Epoxy-encapsulated sensors provide reliable sensing without adjustments.

* Features 30 mm plastic threaded barrel

+ Available in opposed, retroreflective and fixed-field modes

+ Designed for use in harsh sensing environments

+ Advanced diagnostics warn of marginal sensing conditions or output overload
+ Cordsets and brackets see page 178

Opposed T30, 10-30 VDC = Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m T306E Emitter
60 4-Pin Euro QD T306EQ Emitter
m
2m T30SN6R T30SP6R
OPPOSED
4-Pin Euro QD T30SN6RQ T30SP6RQ
Polar Retro T30, 10-30 V DC m=) Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m T30SN6LP T30SP6LP
6 mt
POLAR RETRO 4-Pin Euro QD T30SN6LPQ T30SP6LPQ
Fixed-Field T30, 10-30 V DC = Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
0-200 mm 2m T30SN6FF200 T30SP6FF200
Cutoff 4-Pin Euro QD T30SN6FF200Q T30SP6FF200Q
0- 400 mm 2m T30SN6FF400 T30SP6FF400
— Cutoff 4-Pin Euro QD T30SN6FF400Q T30SP6FF400Q
FIXED-FIELD
0-600 mm 2m T30SN6FF600 T30SP6FF600
Cutoff 4-Pin Euro QD T30SN6FF600Q T30SP6FF600Q

For more specifications see page 179.

/- Connection options: A model with a QD requires a mating cordset (see page 178).

For 9 m cable, add suffix W/30 to the 2 m model number (example, T30SN6LP W/30).

t Retroreflective range is specified using a BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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MINIATURE FIBER OPTIC

T30 AC
AC-Operated
Long-Range with
Superior Durability

Epoxy-encapsulated sensors provide reliable sensing without adjustments.

+ Features 30 mm plastic threaded barrel

+ Available in opposed, retroreflective and fixed-field modes

+ Designed for use in harsh sensing environments

+ Uses innovative dual-indicator system to reduce complexity of
monitoring sensor performance

+ Cordsets and brackets see page 178

Opposed T30, 20-250 VAC 1 Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m T303E Emitter
D>:‘>(D 6 4-Pin Micro QD T303EQ1 Emitter
m
2m T30AW3R T30RW3R
OPPOSED
4-Pin Micro QD T30AW3RQ1 T30RW3RQ1
Polar Retro T30, 20-250 V AC mm) Visible Red LED
Sensing Mode Range Connection Models LO Models DO
2m T30AW3LP T30RW3LP
6 mf
POLAR RETRO 4-Pin Micro QD T30AW3LPQ1 T30RW3LPQ1
Fixed-Field T30, 20-250 V AC =1 Infrared LED
Sensing Mode Range Connection Models LO Models DO
0-200 mm 2m T30AW3FF200 T30RW3FF200
Cutoff 4-Pin Micro QD T30AW3FF200Q1 T30RW3FF200Q1
JN 0- 400 mm 2m T30AW3FF400 T30RW3FF400
< Cutoff 4-Pin Micro QD T30AW3FF400Q1 T30RW3FF400Q1
FIXED-FIELD
0-600 mm 2m T30AW3FF600 T30RW3FF600
Cutoff 4-Pin Micro QD T30AW3FF600Q1 T30RW3FF600Q1

For more specifications see page 180.

/. Connection options: A model with a QD requires a mating cordset (see page 178).

For 9 m cable, add suffix W/30 to the 2 m model number (example, T30AW3LP W/30).

1 Retroreflective range is specified using a BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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Cordsets
Euro QD (for Q models)
See page 906
Threaded 4-Pin
Length Straight Right-Angle
1.83m MQDC-406 MQDC-406RA
45Tm MQDC-415 MQDC-415RA
914 m MQDC-430 MQDC-430RA

/- See page 902.

Additional cordset information available.

Brackets
T30
See page 866 See page 869 See page 869
SMB1815SF SMB30A SMB30FA..

8. 7
o ¥

FEATURED

RECTANGLE RIGHT ANGLE

Micro QD (for Q1 models)

See page 919
Threaded 4-Pin
Length Straight Right-Angle
1.83m MQAC-406 MQAC-406RA
457m MQAC-415 MQAC-415RA
914 m MQAC-430 MQAC-430RA
Other Accessories
Reflectors Apertures
See page 870 See page 940 See page 966
SMBAMS30P
Be

5

[8

Additional brackets and information available.
See page 866.

2 40.0 mm /

NN
( > 45 mm

178

N

0 d, Polarized Retroreflective and

Fixed-field Models
Suffix E, R, LP and FF

BANNER

2 30.0 mm

BARREL
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T30 DC Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):
Opposed Emitters: 25 mA Opposed Receivers: 20 mA
Polarized Retroreflective: 30 mA Fixed-Field: 35 mA

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state dc switch; three-wire hookup; choose Light Operate (LO) or Dark Operate (DO) models
Light Operate: Output conducts when the sensor sees its own (or the emitter's) modulated light
Dark Operate: Output conducts when sensor sees dark
Output Rating 150 mA max. (each) in standard hookup; When wired for alarm output, the total load may not exceed 150 mA

OFF-state leakage current: less than 1 pAat 30 V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than 1.5V at 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 3 milliseconds ON; 1.5 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 3 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs are non-conducting during this time

Repeatability

Opposed: 375 microseconds
Polarized Retroreflective and Fixed-Field 750 microseconds
Repeatability and response are independent of signal strength.

Indicators Two LEDs:
Solid Green: Power ON Flashing Green: output overload
Solid Yellow: Light operate (LO) output energized Flashing Yellow: marginal excess gain
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 mor 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting.
QD cordsets are ordered separately. See page 178.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch
acceleration 10G). Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

c € usten  ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details
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T30 AC Specifications

FEATURED RECTANGLE RIGHT ANGLE

BARREL

Supply Voltage and Current

20 to 250 V ac (50/60 Hz). Average current: 20 mA
Peak current: 200 mA at 20 V ac, 500 mA at 120 V ac, 750 mA at 250 V ac

Supply Protection Circuitry

Protected against transient voltages

Output Configuration Solid-state ac switch; three-wire hookup; choose Light Operate (LO) or Dark Operate (DO) models
Light Operate: Output conducts when the sensor sees its own (or the emitter's) modulated light
Dark Operate: Output conducts when sensor sees dark

Output Rating 300 mA max. (continuous) Fixed-Field: derate 5 mA/° C above +50° C

Inrush capability: 1 amp for 20 milliseconds, non-repetitive
OFF-state leakage current: less than 100 pA
ON-state voltage drop: 3V at 300 mAac; 2V at 15 mAac

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed: 16 milliseconds ON; 8 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 16 milliseconds ON/OFF

Delay at Power-up

100 milliseconds

Repeatability

Opposed: 2 milliseconds
Polarized Retroreflective and Fixed-Field: 4 milliseconds
Repeatability and response are independent of signal strength

Indicators Two LEDs:
Solid Green: Power ON
Solid Yellow: Light sensed  Flashing Yellow: marginal excess gain
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; one jam nut included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 m or 9 m attached cable, or 4-pin Micro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 178.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max, double amplitude 0.06-inch

acceleration 10G). Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

Ce®

LISTED
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SLOT & AREA

Excess Gain Curves
O = Infrared LED

Opposed Mode

MINIATURE

P = Visible Red LED Polarized

Polarized Retroreflective Mode

1000
£ T30 SeriesEEEﬁ
e
X T
c Polarized Retro
E 100
S FHH
@ S with BRT-3 ;l‘l::lur T
A
G 10
A 7
I
" i
1 1
0.01m 01m 1m 10m
(0.033') (0.33) (3.3) (33)
DISTANCE

FIBER OPTIC

1000

ixed-Field mode performance based on 90% reflectance white test cart
Fixed-Field mode perfi based on 90% reflect hite test card

Fixed-Field Mode

E T30 Series £
X
[4
E 100
$ Fixed-feld mode |
$ with 200 mm far—{
Nt cutoft Y
G 10
A
I
N
1
1mm 10 mm 100mm 1000 mm
(0.04) (0.4 ) (40%)
DISTANCE

@ 16 mm spot size @ 35 mm focus
@ 20 mm spot size @ 200 mm cutoff

Using 18% gray test card: cutoff
distance will be 95% of value shown.
Using 6% black test card: cutoff
distance will be 90% of value shown.

1000
£ T30 Series S
X ARl
[E: 10 Opposed Mode
) 3 it
s iy
]
A
[}
N
1
0.1 im 10m 100 m
(0.33) (3.3) (33) (3307)
DISTANCE
Range: 60 m | LED: O

Range: 6 m |LED: P

Cutoff: 200 mml Lep: O

BANNER

Fixed-Field Mode

T30

1000

T30 Series =+

il

Fixed-field mode —,
with 400 mm far
limit cutoff \\

@

Z—>o womoxm

1

1mm 10 mm 100 mm

(0.047) (0.47) (4"
DISTANCE

1000 mm
(40)

Cutoff: 400 mm| Lep: O

@ 17 mm spot size @ 35 mm focus
@ 25 mm spot size @ 400 mm cutoff

Using 18% gray test card: cutoff
distance will be 90% of value shown.
Using 6% black test card: cutoff
distance will be 85% of value shown.

Fixed-Field Mode

Fixed-field mod

with 600 mm far

»

limit cutoff

Z—>o womoxm

1

1mm
(0.04)

10mm 100 mm
(0.4") (@)
DISTANCE

1000 mm
(40%)

T30

@ 17 mm spot size @ 35 mm focus
@ 30 mm spot size @ 600 mm cutoff

Using 18% gray test card: cutoff
distance will be 85% of value shown.
Using 6% black test card: cutoff
distance will be 75% of value shown.

Cutoff: 600 mml LED: O

Beam Patterns
O = Infrared LED

Opposed Mode
T30
Effective Beam: 23 mm
750 mm ;::ﬂi"";:;g 30
500 mm 20"
250 mm A 10"
@ 250 "Il: - :]0"
500 mm 20"
750 mm 30"

0 15m  3m
(50) (100 (150) (200 (250

DISTANCE

P = Visible Red LED Polarized

Polarized

Retroreflective Mode

'
150 mm | 130 Series &
[-Polarized Retro
100 mm i ¥
50 i — 2
R
0 ii with BRT-3 Reflector 0
50mm [S—] 2
100 mm ’
150 mm ]
0 15m 30m 45m 60m 75m
(5) (o) (15) (200 (25)

DISTANCE

Range: 60 m |LED: O

Range: 6 m LED: P

More information online at bannerengineering.com
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Barrel Sensors

Barrel sensors are available in industry standard 12, 18 and 30 mm
barrel mounting options. The compact barrel size allows for easy
replacement and easy viewing of LED indicators.
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Series

v,

#

Description

M12

Rugged, threaded metal sensor
with fully encapsulated electronics.
Page 184

$12-2/812

Barrel sensors provide reliable
sensing without adjustments.
Page 189

SB12/SB12T

Economical sensors provide reliable
sensing without adjustments.

Page 192

S18
Epoxy-encapsulated barrel sensors
operate on dc voltage and provide

reliable sensing without adjustments.

Page 196

$18-2

A self-contained powerful sensor
with bright visible red emitter beam
for easy alignment and set-up.
Page 194

M18

Epoxy-encapsulated metal barrel
sensors provide reliable sensing
without adjustments.

Page 198

S30

Epoxy-encapsulated sensors
provide superior durability and
reliable sensing over a long range.
Page 206

SM30

Powerful epoxy-encapsulated sensor

with a long range and the stainless
steel model can be used in abusive
environments.

Page 212

Max Sensing Range

Opposed:
Retro:

Polarized Retro:
Diffuse:
Fixed-Field:

Opposed:

Opposed:

Opposed:
Retro:

Polarized Retro:
Diffuse:
Fixed-Field:

Opposed:
Polarized Retro:
Diffuse:

Opposed:
Retro:

Polarized Retro:
Diffuse:
Fixed-Field:

Opposed:
Polarized Retro:
Fixed-Field:

Opposed:

5m
25m
1.5m
400 mm
75 mm

20m

20m
2m
2m
300 mm
100 mm

25m
6m
750 mm

20m
2m
2m
300 mm
100 mm

60 m
6m
600 mm

150 m

Dimensions
HxWxD

12 g x 67.5 mm

$12-2:
304 x@12mm

S$12:
64 x @12 mm

SB12:
15.8 @ x 31 mm

SB12T:
15.8 9 x 30.4 mm

2 18 x 58.8 mm

Varies by model

18 @ x59.2 mm

Varies by model

30 2 x 102 mm

Protection
Rating

IEC IP67; NEMA6,
IEC 1P68 and
1200 PSI washdown

|EC IP67; NEMA 6

|EC IP67; NEMA6

|EC IP67; NEMA6

QD models
IP69K

IEC IP67; NEMA6

QD models:
IP69K

Other models:
IEC IP67; NEMA 6

QD models:
IP69K

Other models:
|IEC IP67; NEMA 6

|EC IP67; NEMA6

More information online at bannerengineering.com

Housing
Material

Nickel-plated
brass

Thermoplastic
Polyester

Thermoplastic
Polyester

Thermoplastic
Polyester

Thermoplastic
Polyester

Stainless steel

Thermoplastic
Polyester

Thermoplastic
Polyester
or
Stainless steel

BANNER

Power Supply

10t0 30V dc

10t0 30 Vdc

10t0 30 Vdc

10t0 30 Vdc

10t0 30 Vdc
24 t0 250 V ac

10t0 30 Vdc

10t0 30 Vdc
20to 250 V ac

10t0 30 Vdc
2410240V ac
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Metal Barrel-Mount Sensors
The M12 is a rugged, 12 mm threaded metal sensor with fully
encapsulated electronics.
+ Easily replaces inductive sensors when target is too close to the sensor
+ Available in NEMA 6P, IP67, IP69K and up to 1200 psi washdown
depending on model
* Highly visible red sensing beam for easy alignment
* Provides single-turn sensitivity adjustment on opposed, retroreflective and
diffuse models
+ Cordsets and brackets see page 185
Opposed M12, 10-30 VDC mm Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
- 2m M12E (Emitter)
m
(D 4-Pin Euro QD M12EQ8 (Emitter)
L 2m M12NR M12PR
OPPOSED 5m i
4-Pin Euro QD M12NRQ8 M12PRQ8
Retro & Polar Retro M12, 10-30 V DC m==) Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m M12NLV M12PLV
2.5mf
RETRO 4-Pin Euro QD M12NLVQ8 M12PLVQS
2m M12NLP M12PLP
1.5mf
Y AR RETRG 4-Pin Euro QD M12NLPQ8 M12PLPQ8
Diffuse M12, 10-30 VDC mm) Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m M12ND M12PD
. 400 mm
DIFFUSE 4-Pin Euro QD M12NDQ8 M12PDQ8
Fixed-Fleld M12, 10-30 VDC ) Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
2m M12NFF25 M12PFF25
25 mm Cutoff i
4-Pin Euro QD M12NFF25Q8 M12PFF25Q8
2m M12NFF50 M12PFF50
50 mm Cutoff )
4-Pin Euro QD M12NFF50Q8 M12PFF50Q8
FIXED-FIELD
2m M12NFF75 M12PFF75
75 mm Cutoff i
4-Pin Euro QD M12NFF75Q8 M12PFF75Q8
For more specifications see page 185.
/- Connection options: A model with a QD requires a mating cordset (see page 185).
For 9 m cable, add suffix W/30 to the 2 m model number (example, M12PD W/30).
QD models: For a 4-pin 150 mm Euro-style pigtail QD, add suffix Q5 (example, M12PDQ5).
T Retroreflective range is specified using a BRT-84 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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Cordsets Brackets Other Accessories
Euro QD (for ..Q8 or ..Q5 models) M12 Reflectors Apertures
See page 906 See page 864 See page 932 See page 958
Threaded 4-Pin SMBQS12PD
Length Straight Right-Angle \ l e

1.83m MQDC-406 MQDC-406RA

457m MQDC-415 MQDC-415RA

944m MQDC-430 MQDC-430RA ‘ l Additional brackets and information available.

See page 852.

Additional cordset information available.

/- See page 902.

212 mm

Opposed, Retroreflective
Diffuse and Fixed-Field Models
Suffix E, R, LP, LV, D and FF

M12 Specifications

Sensing Beam

Fixed-Field: 680 nm visible red All others: 660 nm visible red

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) @ 20 mA max current (exclusive of load)

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Complementary (1 normally open and 1 normally closed) solid-state, NPN or PNP, depending on model
Output Ratings 100 mA total across both outputs with overload and short circuit protection

OFF-state leakage current:
NPN: less than 200 pA @ 30 V dc (see Application Note)
PNP: less than 10 yA @ 30V dc

ON-state saturation voltage:
NPN: less than 1.6 V @ 100 mA
PNP: less than 3.0 V @ 100 mA

Output Protection Circuitry

Protected against false pulse on power-up, short-circuit protected

Output Response Time

Opposed: 625 microsecond ON/375 microseconds OFF All others: 500 microseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs do not conduct during this time

Repeatability

Opposed: 85 microseconds All others: 95 microseconds

Indicators 2 LED indicators: Solid Green: power ON  Flashing Green: output overloaded

Yellow: light sensed Flashing Yellow: marginal excess gain
Adjustments Fixed-Field: none All others: single-turn Gain (sensitivity) potentiometer
Construction Housing: Nickel-plated brass

Lenses: PMMA
Cable endcap and Gain potentiometer adjuster: PBT

Environmental Rating

IEC IP67; NEMA 6, IEC IP68 and 1200 PSI washdown, NEMA 1CS 5 Annex F-2002

Connections 2 mor 9 m 4-wire PVC-jacketed cable, 4-pin integral Euro-style QD (Q8), or 150 mm pigtail with 4-pin Euro-style
quick-disconnect fitting (Q5), depending on model. QD cordsets ordered separately.
Operating Conditions Operating temperature: —20° to +60° C Relative humidity: 90% max @ +50° C

Application Notes

NPN off-state leakage current is < 200 pA for load resistances > 3 kQ or optically isolated loads. For load current of 100 mA, leakage is < 1% of load current

Certifications

3
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Excess Gain Curves (Diffuse and Fixed-Field mode performance based on 90% reflectance white test card)

@ = visible Red LED P = Visible Red LED Polarized

. Polarized .
Opposed Mode Retroreflective Mode Retroreflective Mode Diffuse Mode
M12 M12 M12
1000 1000 1000
i : - e e 0 e
H é with BRT-84 reflector é with BRT-84 reflector] é
<E: \ E 10 \ E 10 E 100
\ s T S T s \ S
b s G s o s s S
i H N
v ? E ° 2 1 S i 2 b
N rld | |
N
1 " \ \
0.01m 01m im 10m 0.01m im im 10m 1mm 10 mm 100 mm 1000 mm
00tm om 100m (0.03) 0.3) (3.3) (33) (0.03') (0.3) (3.3) (33) (.04") (0.47) (4.0" (40.0")
(03) (03) (30) (300) DISTANCE DISTANCE DISTANCE
DISTANCE
Range:5m | LED: @ Range: 25m [LED: @ Range: 1.5m | LED: P Range:400 mm| LED: @

Fixed-Field Mode

Fixed-Field Mode

M12 M12
1000 1000
E Foad Fild25mm 90% white test card: E B Feld-50mm 90% white test card:
s " @ 2 mm spot size @ 25 mm focus p @ 2 mm spot size @ 25 mm focus
N £ ; @ 2 mm spot size @ 25 mm cutoff “ B @ 7 mm spot size @ 50 mm cutoff
S 1 i, S
" o G 1 ' G 10 d
i Using 18% gray test card: cutoff i Using 18% gray test card: cutoff
N distance will be 96% of value shown. v distance will be 90% of value shown.
1mm 10 mm 100 mm 1000 mm 1mm 10 mm 100 mm 1000 mm
(04 04) (407) (40.0%) . (047) (047) (807 (@0.0") .
DISTANCE Using 6% black test card: cutoff DISTANCE Using 6% black test card: cutoff
distance will be 94% of value shown. distance will be 85% of value shown.
Cutoff: 25 mm| LED: . Cutoff: 50 mm | LED: .
Fixed-Field Mode
M12
1000
E FoedFild-75mm 90% white test card:
P @ 2 mm spot size @ 25 mm focus
“ B @ 13 mm spot size @ 75 mm cutoff
';\ S
4 G 10
i Using 18% gray test card: cutoff
N . distance will be 80% of value shown.
1mm 10mm 100 mm 1000 mm
R Using 6% black test card: cutoff

distance will be 70% of value shown.

Cutoff: 75 mm | LED: @
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Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

@ = visible Red LED P = Visible Red LED Polarized

Opposed Mode Retroreflective Mode Retroreflective Mode Diffuse Mode

M12 M12

Effective Beam: 10 mm

M12 M12

80mm (28] o e v
Lid - somn Ll 30mm (12 1smm | piftuse | (08"
600mm | oppose (@) 40mm AV \
. = 20mm &) 10mm \ (047
_ doomm (167) £ 2mm (23] £ " £ sm \ 02)
£ w0mm ) H T 2 fomm 04 \ ] A
= ) E 0 Twith BRT-84 reflector’ 0 3 = ’ W12 Polarized Retr B Ay = 0 0
= 0 0 - o B, E th BRT-84 reflector B E
g 20mm s 5
"r‘\ S 200mm [~ 1 — ©) A o ¢ 40 ) A ; a ol @ s / o
e - 0mm -omm 7] 18 20mm ] (089 Aomm ] 04
(16" ¥ .
() somm ) -30mm 1) A5mm — 08
600 mm (@) 80 mm (347 0mn s
0 0sm  im m2m  25m 0 100mm 200mm 300mm 400mm 500 mm
0 im  2m  3m 4m Sm 4 f " i 4 0 04m  08m  12m  16m  20m @ @) (2) (18] (0
@) 66O 8 1@ e) 16) 03 @ 68 62) e e e woe ) e )
DISTANCE DISTANCE DISTANCE DISTANCE

Range: 5m |LED: o Range: 2.5m |LED: o Range: 1.5m |LED: P Range:400mm|LED: o
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Si12
Plastic Barrel-Mount Sensors

The S12 Barrel sensors provide reliable sensing without adjustments.
* Housing rated to IP67 for heavy-duty industrial sensing

+ Sensing range up to 15 m

+ Visible red LED

+ Available in opposed mode

+ Cordsets and brackets see page 190

Opposed $12,10-30 Vv DC =) Visible Red LED
Sensing Mode Range Connection Models NPN Models PNP
S126E Emitter
15m 2m
OPPOSED S12SN6R $12SP6R

For more specifications see page 191.

/- Connection options: A model with a QD requires a mating cordset (see page 190).
QD models: For a 4-pin 150 mm Pico-style pigtail QD, add suffix QP (example, S12SN6RQP).
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Si12-2
Plastic Barrel-Mount Sensors

The S12-2 Barrel sensors provide reliable sensing without adjustments.
* Housing rated to IP67 for heavy-duty industrial sensing

+ Sensing range up to 20 m

+ Wide beam pattern makes sensor alignment easy at long ranges

+ Available in opposed mode

+ Cordsets and brackets see page 190

312-2, 10-30 VDC =) Infrared LED

Sensing Mode  Range Input Connection Models NPN Models PNP

— $12-2NAEL-2M Emitter

Beam Inhibit $12-2NAEJ-2M Emitter

20m 2m
— $12-2ANRL-2M $12-2APRL-2M
OPPOSED

— $12-2RNRL-2M $12-2RPRL-2M

For more specifications see page 191.

/- Connection options: A model with a QD requires a mating cordset (see page 190).
QD models: For a 4-pin 150 mm Pico-style pigtail QD, add suffix QP (example, S12SN6RQP).

More information online at bannerengineering.com 189
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Cordsets
Pico QD (for $12 models) Pico QD (for S$12-2 models)
See page 904 See page 902
Snap-on 4-Pin Threaded 3-Pin
Length Straight Right-Angle Length Straight Right-Angle
2.00m PKG3M-2 PKW3M-2
2.00m ﬂ PKG4-2 ﬁ PKW4Z-2 500m PKG3M-5 PKW3M-5
9.00m PKG3M-9 PKW3M-9
Additional cordset information available.
/- See page 902.
Brackets Other Accessories
$12 & S12-2 Reflectors Apertures
See page 864 See page 932 See page 958

SMB12MM

Additional brackets and
l information available.

See page 852.

/\

o

212 mm —7 212 mm
$12 §$12-2
Opposed Models Opposed Models
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BANNER

$12 & $12-2 Specifications

Supply Voltage and Current

$12: 10 to 30 V dc (10% max. ripple); 25 mA (emitters) or 20 mA (receivers) exclusive of load
$12-2: 10 to 30 V dc; < 25 mA (emitters) or 15 mA (receivers) exclusive of load

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration $12: Complementary solid-state dc switch; choose NPN (current sinking) or PNP (current sourcing) models
Light Operate: N.O. output conducts when the sensor sees the emitter’'s modulated light
Dark Operate: N.C. output conducts when the sensor sees dark; The N.C. (normally closed) output may be wired as a normally open marginal
signal alarm output, depending upon hookup to the power supply
$12-2: One solid state output, NPN (sinking) or PNP (sourcing), depending on model
Output Ratings 100 mA maximum (each) in standard hookup; when wired for alarm output, the total load may not exceed 100 mA

OFF-state leakage current: less than 1 pA @ 30 V dc
ON-state saturation voltage: less than 1V @ 10 mA; less than 1.5V @ 150 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

$12: 3 milliseconds ON, 1.5 milliseconds OFF
$12-2; 11 milliseconds ON, 7 milliseconds OFF

Delay at Power-up

$12:100 millisecond; outputs are non-conducting during this time
$12-2: 1 second; outputs are non-conducting during this time

Repeatability

$12: 375 microseconds
$12-2: 1.5 milliseconds

Indicators

Green LED (emitter and receiver): power ON Amber LED (receiver only): light sensed

Construction

Housings are reinforced thermoplastic polyester; lenses are Lexan®; Polyurethane end cap

Environmental Rating

Leakproof design rated NEMA 6P (IEC IP67)

Connections $12: 2 m or 9 m cable, or a 150 mm pigtail with 4-pin Pico-style QD
$12-2: 2 m or 9 m cable, or a 150 mm pigtail with 3-pin Pico-style QD
QD cordset ordered separately. See page 190.
Operating Conditions $12: Temperature: -40° to +70° C Maximum relative humidity: 90% at 50°C (non-condensing)

$12-2: Temperature: -25° to +50° C Maximum relative humidity: 90% at 50°C (non-condensing)

Vibration and
Mechanical Shock

Meets Mil. Std. 202F requirements. Method 201A (Vibration: frequency 10 to 60 Hz, max., double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation).

Certifications

43

Lexan® is a registered trademark of General Electric Co.

Excess Gain Curves

@ = Visible Red LED

Opposed Mode

$12

Beam Patterns

@ = visible Red LED @ - Visible Red LED @ - Visible Red LED

Opposed Mode Opposed Mode Opposed Mode

$12-2 $12 $12-2

Effective Beam: 8.1 mm Effective Beam: xxx mm
1000
1000 .. i i
B o) $12:2 Seres {1
E 1 H- Opposed Mode [}
X T it -
c Opposed Mode = 1500 mm :g”s"d"’jsd 60"
\i' E 100 3 [~ to0omm [rroeet 1% “ 1500
’ 5 @ 4 S00mm 2 1000 i ‘*‘
G 1 5 1 500 mm 2 ‘Z:Z = T
A 1000 mm 40" 1500
| 1500 mm 60" 5 10 15 2 2%
N DISTANCE
] N 1 ° sm wm mm o mm m
Am 1m 10m 100m 01m m 10m 100m ® = e o &
33 33 33 330" (0.33) (3.3) (33) (330') DISTANCE
DISTANCE DISTANCE
Range: 15m |LED: o Range: 20 m | LED: @ Range: 15 m | LED: @ Range: 20 m | LED: @
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SB12 & SB12T

+ Narrow beam for precise leading edge detection
* |deal for compact areas
+ No adjustment necessary

Plastic Barrel-Mount Sensors

Economical sensors provide reliable sensing without adjustments.

+ SB12T has a threaded housing for robust monitoring in applications with

vibration, rough handling or vandalism

Opposed SB12, 10-30 V DC

Sensing Mode Range Connection

=4 - -

OPPOSED

Opposed SB12T, 10-30 V DC

Sensing Mode Range Connection

=0 - .

OPPOSED

Output

LO
DO

Output

LO
DO

|:'> Infrared LED
Models NPN  Models PNP
SB12E1 Emitter

SB12ANR SB12APR
SB12RNR SB12RPR
|:'> Infrared LED

Models NPN Models PNP
SB12TE1 Emitter

SB12TANR SB12TAPR

SB12TRNR SB12TRPR

/- Connection options: A model with a QD requires a mating cordset

QD models: For a 3-pin 150 mm Pico-style pigtail QD, add suffix Q3 (example, SB12E1Q3).

31 mm 30.4 mm

212 mm/ 215.8 mm

SB12 SB12T
Opposed Models Opposed Models

2 15.8 mm
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Cordsets Brackets
Pico QD (for Q3 models) Pico QD (for Q7 models) SB12
See page 902 See page 904 See page 864
Straight Right-Angle Snap-on 4-Pin SMB12MM
Length 3-Pin 3-Pin Length Straight Right-Angle
2.00m PKG3M-2 PKG3M-2
5.00m PKG3M-5 PKG3M-5
7.00m PKG3M-7 PKG3M-7 2.00m PKG4-2 PKW4Z-2
9.00m PKG3M-9 PKG3M-9
Additional brackets and
10.0m PKG3M-10 PKG3M-10 l information available.
Additional cordset information available. See page 852.

/ See page 902.

SB12/SB12T Specifications

Supply Voltage and Current 10 to 30 V dc; less than 15 mA max exclusive of load

Supply Protection Circuitry Protected against reverse polarity and transient voltages

Output Configuration One solid state output, NPN (sinking) or PNP (sourcing), depending on model
Output Ratings SB12/SB12T: 100 mA

OFF-state leakage current: < 10 yA
ON-state saturation voltage: < 0.2V @ 10 mA; <0.6 V @ 100 mA

Output Protection Circuitry Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time 2.5 milliseconds ON, 1.75 milliseconds OFF

Delay at Power-up Less than 1 second

Repeatability 350 microseconds

Switching Frequency 235Hz

Indicators Solid Green (emitter and receiver): power ON Flashing Green (emitter and receiver): output short circuited
Solid Amber (receiver only): light sensed Flashing Amber (receiver only): marginal excess gain

Construction SB12/SB12T: Housing: ABS

Lens: Polycarbonate; epoxy encapsulant
Cable: PVC-jacketed

Environmental Rating SB12: IP65 SB12T: IP67
Connections 2 m cable or 150 mm pigtail with 3-pin Pico-style QD. QD cordset ordered separately. See page 193.
Operating Conditions Temperature: -20° to +50° C

Maximum relative humidity: 90% at 50°C (non-condensing)

Certifications C E

Beam Patterns
O = Infrared LED

Opposed Mode

SB12/SB12T

Effective Beam: 8.1 mm

SB12 |
150 mm |

100 mm

- 50mm
D

50mm

100 mm
150 mm

0 04m  08m 12m 16m 20m
RO Y
DISTANCE

Range: 1.5m |LED: O
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S18-2
Plastic Barrel-Mount Sensors

A self-contained powerful sensor with bright visible red emitter beam for easy

RECTANGLE RIGHT ANGLE

BARREL

alignment and set-up.

+ Available in multiple operating modes

+ Wide operating range from -40° C to +70° C
* High performance sensing

+ Beam inhibit or gain adjustment on select models

+ Cordsets and brackets see page 200

Opposed $18-2,10-30 VDC

mmd Visible Red LED

Sensing Mode  Range*  Adjustment Connection  Models NPN Models PNP
— 2m S$18-2NAEL-2M Emitter
— 4-pin Euro QD S$18-2NAEL-Q8 Emitter
Beam Inhibit 2m $18-2NAEJ-2M Emitter
Beam Inhibit 4-pin Euro QD $18-2NAEJ-Q8 Emitter
D)—‘(D Intensity adjust 2m $18-2NAES-2M Emitter
2m Intensity adjust 4-pin Euro QD $18-2NAES-Q8 Emitter
OFFOSED — 2m S$18-2VNRL-2M $18-2VPRL-2M
— 4-pin Euro QD S$18-2VNRL-Q8 $18-2VPRL-Q8
Sensitivity adjust 2m S$18-2VNRS-2M $18-2VPRS-2M
Sensitivity adjust 4-pin Euro QD $18-2VNRS-Q8 $18-2VPRS-Q8
Polar Retro $18-2, 10-30 VDC = Visible Red LED
Sensing Mode  Range* Connection Models NPN Models PNP
— 2m $18-2VNLP-2M $18-2VPLP-2M
6m — 4-pin Euro QD $18-2VNLP-Q8 $18-2VPLP-Q8
Sensitivity adjust 2m S$18-2VNLPC-2M $18-2VPLPC-2M
POLARRETRO Sensitiity adjust ~ 4-pnEwoQD  $18-2VNLPC-Q8 $18-2VPLPC-Q8

For more specifications see page 201.

* Range specified with BRT-84 reflector

/- Connection options: A model with a QD requires a mating cordset (see page 200).

For 9 m cable, add suffix 9M to the 2 m model number (example, S18-2NAEL-9M).
For a 4-pin Euro M12 pigtail QD, add suffix Q5 to the model number (example, $18-2VNRL-Q5)
For a 4-pin Pico M8 pigtail QD, add suffix Q3 to the model number (example, $18-2VNRL-Q3)
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Retro S$18-2, 10-30 V DC
Sensing Mode  Range* Input
Sensitivity adjust
75m
RETRO Sensitivity adjust
Diffuse $18-2, 10-30 V DC
Sensing Mode Range*
E 4| 750 mm
DIFFUSE

For more specifications see page 201.

Connection

2m

4-pin Euro QD

Connection

2m

4-pin Euro QD

Models NPN

$18-2VNLV-2M

$18-2VNLV-Q

Models NPN

$18-2VNDL-2M

$18-2VNDL-Q8

BANNER

) Visible Red LED

Models PNP

$18-2VPLV-2M

$18-2VPLV-Q8

) Visible Red LED

Models PNP

$18-2VPDL-2M

$18-2VPDL-Q8

/- Connection options: A model with a QD requires a mating cordset (see page 200).

For 9 m cable, add suffix 9M to the 2 m model number (example, S18-2NAEL-9M).
For a 4-pin Euro M12 pigtail QD, add suffix Q5 to the model number (example, $18-2VNRL-Q5)
For a 4-pin Pico M8 pigtail QD, add suffix Q3 to the model number (example, $18-2VNRL-Q3)

* Range specified with BRT-84 reflector
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FEATURED

S18
DC-Operated

RECTANGLE

Barrel-Mount Sensors

Epoxy-encapsulated barrel sensors operate on dc voltage and provide

reliable sensing without adjustments.
+ Available in multiple operating modes
*+ Meets IP69K standards

+ Wide operating range from -40° C to +70° C

+ High performance sensing
+ Cordsets and brackets see page 200

Opposed $18,10-30 V DC
Sensing Mode

2l -

OPPOSED

Range

Retro and Polar Retro S$18, 10-30 V DC
Sensing Mode Range

RETRO

2m'
POLAR RETRO
Diffuse $18,10-30 V DC
Sensing Mode Range
100 mm
{——
DIFFUSE 300 mm

Fixed-Field $18,10-30 V DC

Sensing Mode Range

0-25mm
Cutoff

> 0-50 mm
Cutoff

0-100 mm
Cutoff

FIXED-FIELD

For more specifications see page 201.

Connection
2m
4-pin Euro QD
2m
4-pin Euro QD

Connection

2m
4-pin Euro QD
2m

4-pin Euro QD

Connection
2m
4-pin Euro QD
2m
4-pin Euro QD

Connection
2m
4-pin Euro QD
2m
4-pin Euro QD
2m
4-pin Euro QD

RIGHT ANGLE

BARREL
= Infrared LED
Models NPN Models PNP
S186E Emitter
S186EQ Emitter
S18SN6R S18SP6R
S18SN6RQ S18SP6RQ
I:"> Infrared LED ~ s Visible Red LED

Models NPN Models PNP
S18SN6L S18SP6L
S18SN6LQ S18SP6LQ
S18SN6LP S18SP6LP
S18SN6LPQ S18SP6LPQ

|:> Infrared LED
Models NPN Models PNP
S18SN6D S$18SP6D
S18SN6DQ S$18SP6DQ
S18SN6DL S18SP6DL
S18SN6DLQ S$18SP6DLQ

= Infrared LED
Models NPN Models PNP
S18SN6FF25 S18SP6FF25
S18SN6FF25Q S18SP6FF25Q
S18SN6FF50 S18SP6FF50
S18SN6FF50Q S18SP6FF50Q
S18SN6FF100 S18SP6FF100
S18SN6FF100Q S18SP6FF100Q

/- Connection options: A model with a QD requires a mating cordset (see page 200).

For 9 m cable, add suffix W/30 to the 2 m model number (example, S18SP6R W/12).
*Retroreflective range is specified using one model BRT-3 retroreflector, unless otherwise noted.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories section for more information.
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S18 AC
AC-Operated
Barrel-Mount Sensors

BANNER

* Meets IP69K standards
+ Wide operating range from -40° C to +70° C

+ High performance sensing

+ Cordsets and brackets see page 200

Epoxy-encapsulated barrel sensors operated on ac voltage and provide
reliable sensing without adjustments.

+ Available in multiple operating modes

Opposed $18, 20-250 VAC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m S183E Emitter
%@ 4-pin Micro QD S183EQ1 Emitter
20m 2m S18AW3R S18RW3R
OPPOSED . .
4-pin Micro QD S18AW3RQ1 S18RW3RQ1
Retro & Polar Retro $18, 20-250 VAC = Infrared LED ws) Visible Red LED
Sensing Mode Range Connection Models LO Models DO
2m S18AW3L S18RW3L
2mf
RETRO 4-pin Micro QD S18AW3LQ1 S18RW3LQ1
2m S18AW3LP S18RW3LP
. 2mf
BOLAR RETRO 4-pin Micro QD S18AW3LPQ1 S18RW3LPQ1
Diffuse $18, 20-250 V AC =) Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m S18AW3D S18RW3D
100 mm s
4-pin Micro QD S18AW3DQ1 S18RW3DQ1
K - 2m S18AW3DL S18RW3DL
mm
DIFFUSE 4-pin Micro QD S18AW3DLQ1 S18RW3DLQ1
Fixed-Field $18, 20-250 V AC =) Infrared LED
Sensing Mode Range Connection Models LO Models DO
0-25mm 2m S18AW3FF25 S18RW3FF25
Cutoff 4-pin Micro QD S18AW3FF25Q1 S18RW3FF25Q1
0-50 mm 2m S18AW3FF50 S18RW3FF50
<;: Cutoff 4-pin Micro QD S18AW3FF50Q1 S18RW3FF50Q1
FIXED-FIELD 0-100 mm 2m S18AW3FF100 S18RW3FF100
Cutoff 4-pin Micro QD S18AW3FF100Q1 S18RW3FF100Q1

For more specifications see page 202.

For 9 m cable, add suffix W/30 to the 2 m model number (example, S183E W/30).

Connection options: A model with a QD requires a mating cordset (see page 200).

t Retroreflective range is specified using one model BRT-3 retroreflector, unless otherwise noted.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories section for more information.

More information online at bannerengineering.com
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FEATURED RECTANGLE

M18

Metal Barrel-Mount Sensors

RIGHT ANGLE BARREL

Epoxy-encapsulated metal barrel sensors provide reliable sensing without

adjustments.

+ Available in multiple operating modes
* Meets IP69K standards

+ Wide operating range from -40° C to +70° C

* High performance sensing
+ Cordsets and brackets see page 200

Opposed M18, 10-30 V DC
Sensing Mode Range
-1 -
OPPOSED
Retro & Polar Retro M18, 10-30 V DC
Sensing Mode Range
3Q4 2mf
RETRO
2mf
POLAR RETRO

For more specifications see page 203.

Connection
2m
4-pin Euro QD
2m
4-pin Euro QD

Connection

2m
4-pin Euro QD
2m

4-pin Euro QD

I:{) Infrared LED m=m) Visible Red LED
Models NPN Models PNP
M186E Emitter
M186EQ Emitter
M18SN6R M18SP6R
M18SN6RQ M18SP6RQ
|:(> Infrared LED m Visible Red LED
Models NPN Models PNP
M18SN6L M18SP6L
M18SN6LQ M18SP6LQ
M18SN6LP M18SP6LP
M18SN6LPQ M18SP6LPQ

Connection options: A model with a QD requires a mating cordset (see page 200).

For 9 m cable, add suffix W/30 to the 2 m model number (example, M18SP6D W/30).

t Retroreflective range is specified using one model BRT-3 retroreflector, unless otherwise noted.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories section for more information.
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Diffuse M18, 10-30 V DC

Sensing Mode Range
100 mm
DIFFUSE 300 mm

Fixed-Field M18, 10-30 V DC
Sensing Mode Range

0 - 25 mm Cutoff
0-50 mm Cutoff

FIXED-FIELD
0 - 100 mm Cutoff

For more specifications see page 203.

Connection
2m
4-pin Euro QD
2m
4-pin Euro QD

Connection

2m
4-pin Euro QD

2m
4-pin Euro QD

2m
4-pin Euro QD

Models NPN

M18SN6D
M18SN6DQ
M18SN6DL
M18SN6DLQ

Models NPN

M18SN6FF25
M18SN6FF25Q
M18SN6FF50
M18SN6FF50Q
M18SN6FF100
M18SN6FF100Q

::) Infrared LED

Models PNP

M18SP6D
M18SP6DQ
M18SP6DL
M18SP6DLQ

— Infrared LED

Models PNP

M18SP6FF25
M18SP6FF25Q
M18SP6FF50
M18SP6FF50Q
M18SP6FF100
M18SP6FF100Q

/- Connection options: A model with a QD requires a mating cordset (see page 200).

For 9 m cable, add suffix W/30 to the 2 m model number (example, M18SP6D W/30).

More information online at bannerengineering.com
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Cordsets
Euro QD (for Q models) Micro QD (for Q1 models)
See page 906 See page 919
Threaded 4-Pin Threaded 4-Pin
Length Straight Right-Angle Length Straight Right-Angle
1.83m MQDC-406 MQDC-406RA 1.83m MQAC-406 MQAC-406RA
4.57m MQDC-415 MQDC-415RA 4.57m MQAC-415 MQAC-415RA
9.14m MQDC-430 MQDC-430RA 9.14m MQAC-430 MQAC-430RA
Additional cordset information available.
/‘ See page 902.
Brackets Other Accessories
M18 & S18 Reflectors Apertures
See page 864 See page 864 See page 866 See page 868 See page 932 See page 958
SMB18FA.. SMB18A SMB3018SC SMBAMS18P
B ; je
%
&b = 4
=Y s

Additional brackets and information available.
See page 852.

218.0 mm —/

$18-2 dc Polarized Retroreflective
and Fixed-Field Models
Suffix LP and FF

218.0 mm
M18 Opposed, Non-polarized

Retroreflective and Diffuse Models
Suffix E, R, L, D and DL

200
e

218.0 mm —/

218.0 mm

$18 ac Opposed, Retroreflective,
Polarized Retroreflective, Diffuse and
Fixed-Field Models
Suffix E, R, L, LP, D and FF

$18 dc Opposed, Non-polarized
Retroreflective and Diffuse Models
Suffix E, R, Land D
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MINIATURE FIBER OPTIC
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$18-2 and S18 DC Specifications

Supply Voltage and Current

$§18: 10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):
$18-2: 10 to 30 V dc < 55° C; 10 to 24 V dc > 55° C (10% max. ripple); Supply current (exclusive of load current):
$18-2: Opposed Emitters: 17 mA $18: Opposed Emitters: 25 mA
Opposed Receivers: 8 mA Opposed Receivers: 20 mA
Polarized Retroreflective: 16 mA Polarized Retroreflective: 30 mA
Diffuse: 16 mA Non-polarized Retroreflective: 25 mA
Fixed-Field: 35 mA

Diffuse: 25 mA
Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary dc switch; NPN (current sinking) or PNP (current sourcing), depending on model
$18: The Dark Operate (DO) output may be wired as a normally open marginal signal alarm output, depending upon hookup to the power supply
Output Rating $18: 150 mA max. (each) in standard hookup. When wired for alarm output, the total load may not exceed 150 mA

$18-2: Less than or equal to 100 mA total current through both outputs at less than or at 55 °C
Less than or equal to 50 mA total current for ambient temperatures greater than 55 °C
OFF-state leakage current: $18-2: less than 50 pAat 30 V dc
$18: less than 1 pAat 30 V dc
ON-state saturation voltage: S18-2: less than 1.5 V at 10 mA dc; less than 2.75 V at 100 mA dc
$18: less than 1V at 10 mA dc; less than 1.5V at 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

$18-2: Opposed: 1.5 milliseconds ON, 1.0 milliseconds OFF
Retro, Polarized Retroreflective and Diffuse: 1.5 milliseconds ON, 0.75 milliseconds OFF
$18: Opposed: 3 milliseconds ON, 1.5 milliseconds OFF
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 3 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs are non-conducting during this time

Repeatability

$18-2: Opposed: 170 microseconds
Polarized Retroreflective and Diffuse: 100 microseconds
$18: Opposed: 375 microseconds
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 750 microseconds. Repeatability and response are independent
of signal strength.

Adjustments Diffuse (DL), Emitter (ES), Receiver (RS), Polarized Retroreflective (LPC), Retroreflective (LV) models: Single turn sensitivity (gain) adjustment potentiometer
Emitter Beam Inhibit (EJ) models: Tie black wire to 10 to 30 V dc for beam inhibit

Indicators $18-2: Three LED’s: Green: Power is ON Green Flashing: Marginal sensing signal Yellow: Pin 4 (black wire) output conducting
$18: Two LEDs: Green: Power is ON Green Flashing: Output overloaded Yellow: Light Operate (LO) output is energized

Construction $18-2 models: ABS housing

$18 models: thermoplastic polyester housing
Lenses are polycarbonate or acrylic; S18 models come with two jam nuts

Environmental Rating

$18-2: IEC 60529 IP67
$18: Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 mor 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 200.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: $18: 90% at 50° C (non-condensing) ~ $18-2: 95% @ 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

- @
$18-2, $18 models: c € $18 models: @ ECOLAB® chemical compatibility pending on some models;

contact Banner Engineering for details
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$18 AC Specifications

FEATURED RECTANGLE RIGHT ANGLE BARREL

Supply Voltage and Current

20 to 250 V ac (50/60 Hz). Average current: 20 mA. Peak current: 200 mA at 20 V ac, 500 mA at 120 V ac, 750 mA at 250 V ac

Supply Protection Circuitry

Protected against transient voltages

Output Configuration Solid-state ac switch; three-wire hookup; Light Operate (LO) or Dark Operate (DO), depending on model
Light Operate: Output conducts when the sensor sees its own (or the emitter’s) modulated light
Dark Operate: Output conducts when sensor sees dark

Output Rating 300 mA max. (continuous) Fixed-Field: derate 5 mA/° C above +50° C

Inrush capability: 1 amp for 20 milliseconds, non-repetitive
OFF-state leakage current: less than 100 A
ON-state voltage drop: 3V at 300 mAac; 2V at 15 mAac

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

Opposed: 16 milliseconds ON, 8 milliseconds OFF
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 16 milliseconds ON/OFF

Delay at Power-up

100 milliseconds

Repeatability

Opposed: 2 milliseconds
Polarized Retroreflective, Non-polarized Retroreflective, Fixed-Field and Diffuse: 4 milliseconds
Repeatability and response are independent of signal strength.

Indicators

Two LEDs: Green: Power ON Yellow: Light sensed  Yellow Flashing: Marginal excess gain

Construction

Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; two jam nuts included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 m or 9 m attached cable, or 4-pin Micro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 200.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max, double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

(€@ Q®
ustep  ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details
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M18 DC Specifications

MINIATURE FIBER OPTIC

BANNER

Supply Voltage and Current

10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):

Opposed Emitters: 25 mA Opposed Receivers: 20 mA
Polarized Retroreflective: 30 mA Non-polarized Retroreflective: 25 mA
Fixed-Field: 35 mA Diffuse: 25 mA

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary dc switch; NPN (current sinking) or PNP (current sourcing), depending on model

The Dark Operate (DO) output may be wired as a normally open marginal signal alarm output, depending upon hookup to the power supply
Output Rating 150 mA max. (each) in standard hookup. When wired for alarm output, the total load may not exceed 150 mA

OFF-state leakage current: less than 1 yAat 30V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than1.5 V at 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 3 milliseconds ON, 1.5 milliseconds OFF Polarized Retroreflective, Non-polarized
Retroreflective, Fixed-Field and Diffuse: 3 milliseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs are non-conducting during this time

Repeatability

Opposed: 375 microseconds Polarized Retroreflective, Non-polarized Retroreflective,
Fixed-Field and Diffuse: 750 microseconds. Repeatability and response are independent of signal strength.

Indicators Two LEDs: Green: Power is ON Yellow: Light Operate (LO) output is energized
Green Flashing Output overloaded Yellow Flashing: Marginal excess gain
Construction Stainless steel housing

Lenses are polycarbonate or acrylic; come with two jam nuts

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 mor 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 200.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

M18 models: C E
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RECTANGLE

Excess Gain Curves (Diffuse and Fixed-Field mode performance based on 90% reflectance white test card?)

O = Infrared LED

Opposed Mode
S18/M18

1000

°
Z->0 womoxm

0m 1m 10m 100m
(033) (3.3) (33) (330)
DISTANCE

P = Visible Red LED Polarized

Retroreflective Mode
S18/M18

1000

E
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Polarized Retroreflective Mode

S18/M18

1000

S18/M18 Series 11
0
111

I T
I I
[ I
rized Retro

Polar

I
Lt LI with BRT-3 Reflector | {1111
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L}
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(0.033) (033) (33) (33)
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RIGHT ANGLE

+
Z—->® womoxm

Diffuse Mode

S$18/M18

1000

S18/M18 Series I+
T
1111 A
Short Range
Diffuse Mode

%Maximum Gain
o e

BECE\
. [T TN
1 mm 10mm 100 mm 1000 mm
(0.04") (0.47) (4" (407)
DISTANCE

Range: 20 m |LED: O

e O

Range: 2m

Range: 2 m |LED: P

Range:100 mm| LED: O

Diffuse Mode
S18/M18

Long Range
Diffuse

?l TTT

Z—P>0 womoxm

1

Minimum Gain

1

1mm 10 mm 100 mm 1000 mm
(0.04") (0.4") ") (40%)
DISTANCE

Fixed-Field Mode

S18/M18

1000
S18/M18 Series 11
E Tt
X Fixed-field mode|
c with 25 mm far
g 100 limit cutoff |
~p S
.
s
A
|
N
4
0.1 mm 1mm 10mm 100 mm
(0.004") (0.047) (0.4") )

DISTANCE

Range:300mm | Lep: O

Cutoff: 25 mm| Leb: O

@ 10 mm spot size @ 8 mm focus
@ 10 mm spot size @ 25 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 95% of value shown.
t Using 6% black test card: Cutoff
distance will be 90% of value shown.

Fixed-Field Mode

S$18/M18

Fixed-Field Mode
S18/M18

1000

)
*
Z—>® womoxm

0.4 mm mm
(0.004") (0.04") (04") @)
DISTANCE

Cutoff: 50 mm | Lep: O

@ 10 mm spot size @ 10 mm focus
@ 10 mm spot size @ 50 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 90% of value shown.
T Using 6% black test card: Cutoff
distance will be 85% of value shown.

1000

$18/M18 Series

!
T Fixed-field mode

with 100 mm far |
100 limit cutoff =

L
ﬁ,,

)
<+
Z—>® womoxm

I
1

0.4 mm 1mm 10 mm 100 mm
(0.004") (0.04") (04") @)
DISTANCE

Cutoff: 100 mml Lep: O

@ 10 mm spot size @ 20 mm focus
@ 10 mm spot size @ 100 mm cutoff

t Using 18% gray test card: Cutoff
distance will be 85% of value shown.
t Using 6% black test card: Cutoff
distance will be 75% of value shown.
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Beam Patterns (Diffuse mode performance based on 90% reflectance white test card)

O = Infrared LED P = Visible Red LED Polarized

Opposed Mode Retroreflective Mode Polarized Retroreflective Mode Diffuse Mode

S18/M18 S18/M18 S18/M18 S18/M18

Effective Beam: 13 mm
. Leraelie | Leracl L
1500 mm | 518 Series “r 120 mm 7S1Bs:rl.zs T ar 150 mm [ S18 Series & 5 mm {518 Series —| .
I opposed Mode = Rets |- Polarized Retro " short Range Diffuse
1000 mm a0 s0mm —1 3z 100 mm i 4 10mm 0
500 mm 20 - aomm ==} | \ e . somm f——" z » 5mm A 0.2
~P 0 o @ r 0 || with BRT-3 Reflctor 0 P 0 f— witn BRT-3 Reflector 0 P 0 0
- L 1.6 @ - 50mm | 2 @
( 9 500 mm 2 ~p 0 7 ~P P smm 02
y \ U " s 7 " ) A\
ﬁ’ P 1000 mm a ﬁ P 80mm 3.2 ﬁ P 100 mm ¥ ﬁ 10mm o
1500 mm o 120 mm a1 150 mm 6" 15 mm 0.6"
0 05m 10m 15m 20m 25m 0 05m 10m 15m 20m 25m
15m  20m  25m (1.6) (3.2) (48) (64) (8.0) (18) (2) (48) (64) (8.0) 0 2mm S0mm 75mm 100mm 125 mm
) @) @) (6 (62) DISTANCE DISTANCE L U
DISTANCE DISTANCE
Range: 20m |LED: O Range: 2 m |LED: O Range: 2 m |LED: P Range: 100 mm| LED: O

Diffuse Mode

S18/M18

| S18Series |
15 mm | Long Range Diffuse 06"
10mm / 0.4
g 5mm // 0.2
® " n
e P smm " 02
} 10 mm \ 04"
15 mm 06"

0 80mm 160mm 240mm 320mm 400 mm
@) (8") @) 2y (s

DISTANCE

Range: 300 mml LED: O

More information online at bannerengineering.com 205




PHOTOELECTRIC FEATURED RECTANGLE RIGHT ANGLE BARREL
S30 DC
Highly Durable, DC-Operated
Plastic Barrel-Mount Sensors
Epoxy-encapsulated sensors provide superior durability and reliable sensing
over a long range.
+ Long-range opposed mode
+ Features 30 mm plastic threaded barrel
+ Available in opposed, retroreflective and fixed-field modes
* Ideal for use in harsh sensing environments
+ Cordsets and brackets see page 208
Opposed S30, 10-30 VDC =) Infrared LED
Sensing Mode Range Connection Models NPN Models PNP
2m S306E Emitter

OPPOSED
4-Pin Euro QD S30SN6RQ
Polar Retro S30, 10-30 VDC
Sensing Mode Range Connection Models NPN
2m S30SN6LP
6 mt
POLAR RETRO 4-Pin Euro QD S30SN6LPQ
Fixed-Field $30, 10-30 V DC
Sensing Mode Range Connection Models NPN
2m S30SN6FF200
0-200 mm Cutoff
4-Pin Euro QD S30SN6FF200Q
2m S30SN6FF400
< 0 - 400 mm Cutoff _
FIXED-FIELD 4-Pin Euro QD S30SN6FF400Q
2m S30SN6FF600
0- 600 mm Cutoff )
4-Pin Euro QD S30SN6FF600Q

For more specifications see page 209.

@ 60 4-Pin Euro QD S306EQ Emitter
}::> m
2m S30SN6R S30SP6R

S30SP6RQ

) Visible Red LED

Models PNP

S30SP6LP

S30SP6LPQ

|:> Infrared LED
Models PNP

S30SP6FF200

S30SP6FF200Q

S30SP6FF400
S30SP6FF400Q
S30SP6FF600
S30SP6FF600Q

ﬂ Connection options: A model with a QD requires a mating cordset (see page 208).

For 9 m cable, add suffix W/30 to the 2 m model number (example, S30SP6LP W/30).

1 Retroreflective range is specified using one model BRT-3 retroreflector.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories for more information.
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S30 AC
Highly Durable, AC-Operated
Plastic Barrel-Mount Sesnors

Epoxy-encapsulated sensors provide superior durability and reliable sensing
over a long range.

+ Long-range opposed mode

+ Features 30 mm plastic threaded barrel

+ Available in opposed, retroreflective and fixed-field modes

* Ideal for use in harsh sensing environments

+ Cordsets and brackets see page 208

e

Opposed S30, 20-250 V AC =) Infrared LED

Sensing Mode Range Connection Models LO Models DO
2m S303E Emitter

(l] 60 4-Pin Micro QD S303EQ1 Emitter
)ZD m
2m S30AW3R S30RW3R

OPPOSED
4-Pin Micro QD S30AW3RQ1 S30RW3RQ1
Polar Retro 330, 20-250 VAC m) Visible Red LED
Sensing Mode Range Connection Models LO Models DO
2m S30AW3LP S30RW3LP
6 mt
POLAR RETRO 4-Pin Micro QD S30AW3LPQ1 S30RW3LPQ1
Fixed-Field $30, 20-250 V AC = Infrared LED
Sensing Mode Range Connection Models LO Models DO
2m S30AW3FF200 S30RW3FF200
0-200 mm Cutoff
4-Pin Micro QD S30AW3FF200Q1 S30RW3FF200Q1
2m S30AW3FF400 S30RW3FF400
0- 400 mm Cutoff
4-Pin Micro QD S30AW3FF400Q1 S30RW3FF400Q1
FIXED-FIELD
2m S30AW3FF600 S30RW3FF600
0-600 mm Cutoff
4-Pin Micro QD S30AW3FF600Q1 S30RW3FF600Q1

For more specifications see page 210.

/ Connection options: A model with a QD requires a mating cordset (see page 208).

For 9 m cable, add suffix W/30 to the 2 m model number (example, S30SP6LP W/30).
1 Retroreflective range is specified using one model BRT-3 retroreflector, unless otherwise noted.
Actual sensing range may differ, depending on the efficiency and reflective area of the retroreflector used. See Accessories section for more information.

More information online at bannerengineering.com
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RECTANGLE RIGHT ANGLE

Cordsets
Euro QD (for Q models) Micro QD (for Q1 models)
See page 906 See page 919
Threaded 4-Pin Threaded 4-Pin

Length Straight Right-Angle Length Straight Right-Angle

1.83m MQDC-406 MQDC-406RA 1.83m MQAC-406 MQAC-406RA

4.57m MQDC-415 MQDC-415RA 4.57m MQAC-415 MQAC-415RA

9.14m MQDC-430 MQDC-430RA 9.14m MQAC-430 MQAC-430RA

Additional cordset information available.
/‘ See page 902.
Brackets Other Accessories
S30 Reflectors Apertures
See page 872 See page 872 See page 873 See page 873 See page 932 See page 958
SMB30A SMB30FA.. SMB30SC SMBAMS30P
1 je
I 1
= | &

Additional brackets and information available.
See page 852.

$30 DC Opposed, Polarized Retroreflective
and Fixed-Field Models
Suffix E, R, LP and FF

208
e

230.0 mm

$30 AC Opposed, Polarized Retr

and Fixed-Field Models
Suffix E, R, LP and FF

BARREL
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S$30 DC Specifications
Supply Voltage and Current 10 to 30 V dc (10% max. ripple); Supply current (exclusive of load current):
Opposed Emitters: 25 mA Opposed Receivers: 20 mA
Polarized Retroreflective: 30 mA Fixed-Field: 35 mA
Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Solid-state complementary; choose NPN (current sinking) or PNP (current sourcing) models.
The Dark Operate (DO) output may be wired as a normally open marginal signal alarm output, depending upon hookup to the power supply.
Output Rating 150 mA max. (each) in standard hookup; When wired for alarm output, the total load may not exceed 150 mA

OFF-state leakage current: less than 1 pAat 30 V dc
ON-state saturation voltage: less than 1V at 10 mA dc; less than 1.5 V at 150 mA dc

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

Opposed: 3 milliseconds ON; 1.5 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 3 miliseconds ON/OFF

Delay at Power-up

100 milliseconds; outputs are non-conducting during this time

Repeatability Opposed: 375 microseconds Polarized Retroreflective and Fixed-Field: 750 microseconds
Repeatability and response are independent of signal strength
Indicators Two LEDs:
Solid Green: Power ON Flashing Green: output over loaded
Solid Yellow: Light Operate (LO) energized Flashing Yellow: marginal excess gain
See datasheet for detailed information
Construction

Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; two jam nuts included.

Environmental Rating

Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9.

Connections

2 mor 9 m attached cable, or 4-pin Euro-style quick-disconnect fitting. QD cordsets are ordered separately. See page 208.

Operating Conditions

Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and
Mechanical Shock

All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max., double amplitude 0.06-inch
acceleration 10G). Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation)

Certifications

® @B-
c € LISTED C ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details

More information online at bannerengineering.com 209
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S30 AC Specifications

Supply Voltage and Current 2010 250 V ac (50/60 Hz). Average current: 20 mA
Peak current: 200 mAat 20 V ac, 500 mAat 120 V ac, 750 mAat 250 V ac

Supply Protection Circuitry Protected against transient voltages

Output Configuration Solid-state ac switch; three-wire hookup; choose Light Operate (LO) or Dark Operate (DO) models;
Light Operate: Output conducts when the sensor sees its own (or the emitter's) modulated light
Dark Operate: Output conducts when sensor sees dark

Output Rating 300 mA max. (continuous) Fixed-Field: derate 5 mA/° C above +50° C
Inrush capability: 1 amp for 20 milliseconds, non-repetitive

OFF-state leakage current: less than 100 pA

ON-state voltage drop: 3V at 300 mAac; 2V at 15 mAac

Output Protection Circuitry Protected against false pulse on power-up
Output Response Time Opposed: 16 milliseconds ON; 8 milliseconds OFF
Polarized Retroreflective and Fixed-Field: 16 milliseconds ON/OFF
Delay at Power-up 100 milliseconds
Repeatability Opposed: 2 milliseconds Polarized Retroreflective and Fixed-Field: 4 milliseconds
Repeatability and response are independent of signal strength
Indicators Two LEDs:
Solid Green: Power ON
Solid Yellow: Light Operate (LO) energized Flashing Yellow: marginal excess gain
See datasheet for detailed information
Construction Housings are thermoplastic polyester. Lenses are polycarbonate or acrylic; two jam nuts included
Environmental Rating Leakproof design rated NEMA 6P, IP67. QD models rated IP69K per DIN 40050-9
Connections 2 m or 9 m attached cable, or 4-pin Micro-style quick-disconnect fitting
QD cordsets are ordered separately. See page 208.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Vibration and Mechanical Shock All models meet Mil. Std. 202F requirements. Method 201A (Vibration; frequency 10 to 60 Hz, max, double amplitude 0.06-inch acceleration 10G).
Method 213B conditions H&I (Shock: 75G with unit operating; 100G for non-operation).

Certifications

® @-
c € LISTED @ ECOLAB® chemical compatibility pending on some models; contact Banner Engineering for details
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Excess Gain Curves

O = Infrared LED P = Visible Red

Opposed Mode

S30

MINIATURE

FIBER OPTIC

(Fixed-Field mode performance based on 90% reflectance white test card)

LED Polarized

Polarized
Retroreflective Mode

Fixed-Field Mode

@ 16 mm spot size @ 35 mm focus
@ 20 mm spot size @ 200 mm cutoff

Using 18% gray test card: Cutoff
distance will be 95% of value shown.
Using 6% black test card: Cutoff
distance will be 90% of value shown.

1000 - 1000 1000
1530 Series FHin £ 30 Series —rr £ S30 Series =
E T R 0
X | X = X
[é 0 Opposed Mode E 10 Polarized Retro [E: 0
S S i N Fixed-field mode 1
I \ S with BRT-3 Reflector N with 200 mm far |
= limit cutoff _\'
G 10 G 10 G 10
A N A a A
I | I
N N N
1 1 1
0.1m m 1om 100m 0.01m 0.1m 1m 10 1 mm omm  100mm  1000mm
(033) (.3) (33) (330) (0.033)  (0.33) (3.3) (33) (0.047) (0.4 @) (40)
DISTANCE DISTANCE DISTANCE
Range:60m |LED: O Range:6m |LED: P Cutoff: 20mm| LED: O

Fixed-Field Mode Fixed-Field Mode
S30 $30
1000 — 1000 T
$30 Series =+ $30 Series =7
E E
¢ ¢
£ 1o 3 @ 17 mm spot size @ 35 mm focus £ o e @ 17 mm spot size @ 35 mm focus
s it 400 mm g — @ 25 mm spot size @ 400 mm cutoff s it 500 mm tr—1 @ 30 mm spot size @ 600 mm cutoff
limit cutoff \‘ limit cutoff — |
G 10 G 10
‘I‘ Using 18% gray test card: Cutoff ‘I\ Using 18% gray test card: Cutoff
N \ distance will be 90% of value shown. N distance will be 85% of value shown.
e wem woem e | USiNg 6% black test card: Cutoff e e e mem | UsiNgG 6% black test card: Cutoff
(0o8)  (04) L ) distance will be 85% of value shown. o) (04 @) ) distance will be 75% of value shown.
DISTANCE DISTANCE
Cutoff: 400 mml Leo: O Cutoff: 600 mml Lep: O
Beam Patterns
O = Infrared LED P = Visible Red LED Polarized
Polarized
Opposs%% Mode Retroreflective Mode
S30
Effective Beam: 23 mm
] et omn S0
500 mm 2 100 mm i &
~ 250mm \ 10 50 mm J\’__‘ z
s 0 ‘:“?r 0 with BRT-3 Reflector 0
= || o :
500 mm 20"
750 mm 30" 1e0mm &

0 15m 30m 45m 60m 75m

0 15m 30m m m m (5" 107 (15) (20") (25')
(50)  (100) (150 (200 (250') DISTANCE
DISTANCE
Range: 60 m |LED: e Range:6m  |LED: P

More information online at bannerengineering.com
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SM30

High-Power, Long-Range,
Opposed-Mode Barrel Sensors

The SM30 is a powerful sensor with a long range. The stainless steel model can be
used in abusive environments.

+ Available with ac or dc supply voltages

* |deal in equipment washdown environments

+ Epoxy-encapsulated
+ Sensing range up to 200 m

Opposed SM30 Emitters, 10-30 V DC or 12-240 V AC, Frequency Af

Sensing Mode Housing Range Connection Output Type
2m
Plastic 150 m N/A
D>_>(U 3-Pin Mini QD
2m
OPPOSED Stainless Steel 150 m N/A
3-Pin Mini QD

Opposed SM30 Receivers, 10-30 V DC Frequency At

Sensing Mode Housing Range Connection Output Type
Zm Bi-Modal™
Plastic 150 m
D>:>(U 4-Pin Mini QD PR er
2m O "
OPPOSED Stainless Steel 150 m NBI;INMOdsINP
4-Pin Mini QD or

Opposed SM30 Receivers, 24-240 V AC, Frequency A’

Sensing Mode Housing Range Connection Output Type
2m
Plastic 150 m LO
3-Pin Mini QD
2m
Stainless Steel 150 m LO
) C @ 3-Pin Mini QD
2m
OPPOSED Plastic 150 m DO
3-Pin Mini QD
2m
Stainless Steel 150 m DO
3-Pin Mini QD

For more specifications see page 214.

BARREL

= Infrared LED
Models
SMA30PEL
SMA30PELQD
SMA30SEL
SMA30SELQD

= Infrared LED
Models
SM30PRL
SM30PRLQD
SM30SRL
SM30SRLQD

= Infrared LED
Models
SM2A30PRL
SM2A30PRLQD
SM2A30SRL
SM2A30SRLQD
SM2A30PRLNC
SM2A30PRLNCQD
SM2A30SRLNC
SM2A30SRLNCQD

/- Connection options: A model with a QD requires a mating cordset (see page 213).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SMA30PEL W/30).

1 Modulation frequency “A” is standard; frequencies “B” and “C" are also available to minimize optical crosstalk potential between adjacent pairs and
are specified by adding “B” or “C” at the end of the standard model number (example, SMA30PELB or SMA30PELC).
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Cordsets
Mini QD
See page 921
3-Pin
Length  Threaded Straight

1.83m SM30CC-306
3.66m SM30CC-312
914 m -

Additional cordset information available.

/- See page 902.

Other Accessories
Reflectors Apertures
See page 932 See page 958

230.0 mm 7

Opposed Models—All Frequencies
Suffix E and R
(Metal Housing Shown)

Brackets
SM30
See page 872 See page 872 See page 873 See page 873
SMB30A SMB30FA.. SMB30SC SMBAMS30P
b ]
e
¢ B
b
i
Additional brackets and information available.
See page 852.

More information online at bannerengineering.com
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SM30 Specifications

FEATURED RECTANGLE RIGHT ANGLE

BARREL

Supply Voltage and Current

Emitters: 12 to 240 V ac (50/60 Hz) or 10 to 30 V dc (10% max. ripple) at 20 mA
DC Receivers: 10 to 30 V dc (10% max. ripple) at 10 mA max, exclusive of load
AC Receivers: 24 to 240 V ac (50/60 Hz)

Supply Protection Circuitry Protected against reverse polarity and transient voltages

Output Configuration DC Receivers: Bi-Modal™ output (PNP sourcing or NPN sinking). Selection of sourcing or sinking configuration depends upon receiver’s power supply
hookup polarity. Once wired, the unit performs as a solid-state switch.
AC Receivers: Solid-state switch offer Light Operate (LO) or Dark Operate (DO) by model

Output Rating DC Receivers: 250 mA continuous

Output saturation voltage: (PNP & NPN configuration) less than 1 volt at 10 mA; less than 2 volts at 250 mA
OFF-state leakage current: less than 10 A
AC Receivers: Max. steady-state load capability is 500 mA
Inrush capability: 10 amps for 1 second (non-repeating)
OFF-state leakage: current less than 1.7 mA rms
ON-state voltage drop: less than 3.5 volts rms across a 500 mA load; less than 5 volts rms across a 15 mA load

Output Protection Circuitry

Outputs of dc receivers are short circuit protected

Output Response Time

10 milliseconds ON/OFF

Repeatability

“A” frequency units: 1 millisecond
“B” frequency units: 1.5 milliseconds
“C” frequency units: 2.3 milliseconds

Indicators Internal Red LED, visible through the lens or from side of the sensor.
Emitters: Red “Power ON” indicator LED
DC Receivers: Lights whenever receiver sees its modulated light source
AC Receivers: Lights whenever receiver’s output is conducting
Construction Fully epoxy-encapsulated tubular threaded housing, positive sealed at both ends, quad-ring sealed acrylic lens

Plastic models: 30 mm diameter thermoplastic polyester housing and jam nuts
Stainless Steel models: 30 mm diameter 303 stainless steel housing and jam nuts

Environmental Rating

Exceeds NEMA 6P; IEC IP67 standards

Connections PVC-jacketed 2 m or 9 m cables or Mini-style quick-disconnect (QD) fitting are available. QD cordsets are ordered separately. See page 213.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% at 50° C (non-condensing)
Certifications

C € @@J ¢ us

Excess Gain Curves

O = Infrared LED

Opposed Mode

%
Z—>»0 womoxm

10m 100m 1000 m

(3300) 0 45m 9m  135m  180m  225m

1m
(33) (3) (330
DISTANCE

Beam Patterns
O = Infrared LED

Opposed Mode

SM30

Effective Beam: 19 mm

SM30 Series
= Opposed Mode

1500 mm

1000 mm 40"

500 mm
0
s00mm [N

A

1000 mm a0

1500 mm 60"

(1s0)  (300) (450  (600) (750
DISTANCE

Range: 150 m |LED: O

Range: 150 m | Lep: O
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LOOKINGG = -

R,

W
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{

SMI30 page 468  VSM page 229

The SMI30 is an extremely rugged and powerful Advanced optical design provides high performance.
intrinsically safe barrel sensor designed for the most
demanding hazardous area sensing applications.

More information online at bannerengineering.com 21 5




PHOTOELECTRIC \ FEATURED RECTANGLE RIGHT ANGLE BARREL

Slot & Area

Slot sensors, also known as fork sensors, provide easy and reliable
opposed-mode sensing of objects as small as 0.3 mm. Slot sensors are
offered in a wide variety of sizes to meet your application needs.

216
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Dimensions Protection Housing

Series Description Max Sensing Range HxWxD Rating Material

Power Supply

sensors with powerful optics.

N .
. ‘\ SLM
. '_%\ Easy to mount, focus-beamed Opposed: 220mm  Variesbymodel  IP67; NEMAG Die-cast zinc 101030V de
\‘1.’ Page 218

SL30 & SL10

A fixed-distance slot sensor with a
slot that offers high speed sensing
with expert push-button TEACH
options.

Page 220

Opposed: 30 mm 72x52x18.8 mm IP67; NEMA 6 ABS/polycarbonate 10t0 30V dc

LS

LX
Part-Sensing Arrays provides wide

area detection used for detecting AU ST

die-cast zinc with

small parts on conveyors, part Opposed: 200 mm Varies by model IP65 ) . 10t0 30V dc
ejection verification and leading black ee(;]%a;:dspalnted

edge detection. P

Page 224

More information online at bannerengineering.com 21 7
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FEATURED

SLM Nickel-Plated
Rugged, Nickel-Plated,
Fixed-Distance Slot Sensors

The nickel-plated SLMs are easy to mount, focus-beamed sensors with

powerful optics.

+ Powerful optics for detecting between sheets of plastic

* Requires no alignment, with easy and economical mounting that uses
molded in-beam guides to simplify beam placement

* Rugged metal housing rated to IP67

+ Ideal for counting, sensing parts on conveyor rails and belts, detecting
edges and many other applications

+ Cordsets and brackets see page 219

RECTANGLE RIGHT ANGLE

SLM Nickel-Plated, 10-30 V DC

BARREL

mmm) Visible Red LED

For more specifications see page 219.

Sensing Slot Width/ Width  Depth .
nnection R n
Mode Depth (W) (D) Connectio esponse
2m
o™ 42mm 80mm  4PinEuroPigtal QD 500 s
3-Pin Pico QD
2m
QM symm  80mm  4PinEuroPigtall QD 500 s
3-Pin Pico QD
2m
oMM Gymm 80mm  4-PinEuroPigtall QD 500 s
3-Pin Pico QD
2m
oo gymm  80mm  4PinEuroPigtall QD 500 s
3-Pin Pico QD
2m
SLOT
SO f12mm 80mm  4-PinEuro Pigtall QD 500 s
3-Pin Pico QD
2m
120mm 450 mm 140mm 4-Pin Euro Pigtail QD 500 s
120.7 mm 9 H
3-Pin Pico QD
2m
180mm 900 mm  140mm  4-Pin Euro Pigtail QD 500 s
120.7 mm 9 H
3-Pin Pico QD
2m
20mm - g5pmm  140mm  4-PinEuro Pigtall QD 500 s
3-Pin Pico QD

Models NPN  Models PNP

SLM10B6 (Bipolar NPN/PNP)
SLM10B6QPMA (Bipolar NPN/PNP)
SLM10N6Q SLM10P6Q
SLM20B6 (Bipolar NPN/PNP)
SLM20B6QPMA (Bipolar NPN/PNP)
SLM20N6Q SLM20P6Q
SLM30B6 (Bipolar NPN/PNP)
SLM30B6QPMA (Bipolar NPN/PNP)
SLM30N6Q SLM30P6Q
SLM50B6 (Bipolar NPN/PNP)
SLM50B6QPMA (Bipolar NPN/PNP)
SLM50N6Q SLM50P6Q
SLM80B6 (Bipolar NPN/PNP)
SLM80B6QPMA (Bipolar NPN/PNP)
SLM8ONGQ SLM80P6Q
SLM1208B6 (Bipolar NPN/PNP)
SLM120B6QPMA (Bipolar NPN/PNP)
SLM120N6Q SLM120P6Q
SLM180B6 (Bipolar NPN/PNP)
SLM180B6QPMA (Bipolar NPN/PNP)
SLM180N6Q SLM180P6Q
SLM2208B6 (Bipolar NPN/PNP)
SLM220B6QPMA (Bipolar NPN/PNP)
SLM220N6Q SLM220P6Q

/- Connection options: A model with a QD requires a mating cordset (see page 219).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SLM10B6 W/30).

BANNER
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BANNER

Cordsets
Pico QD (for Q models) Euro QD (for Q8 models)
See page 902 See page 906
Straight Right-Angle Threaded 4-Pin
Length 3-Pin 3-Pin Length Straight Right-Angle
200m PKG3M-2 PKW3M-2 1.83m MQDC-406 MQDC-406RA
5.00m PKG3M-5 PKW3M-5
7.00m PKG3M-7 - 457m MQDC-415 MQDC-415RA
9.00m PKG3M-9 PKW3M-9
10.0m PKG3M-10 _ 914 m MQDC-430 MQDC-430RA

/- See page 902.

Additional cordset information available. ‘

SLM Specifications

Slot Opening

10, 20, 30, 50, 80, 120, 180 or 220 mm (depending on model); beam is 5 mm from outer edge

Supply Voltage and Current

100 30 V dc (10% ripple) @ less than 25 mA, exclusive of load

Supply Protection Circuitry

Protected against reverse polarity and transient voltages

Output Configuration Cabled and Euro-style QD models: Bipolar: One current sourcing (PNP) and one current sinking (NPN)
Pico-style QD models: Current sourcing (PNP) or current sinking (NPN), depending on model
Output Rating 100 mA with short circuit protection

OFF-state leakage current: less than 10 pA sourcing; less than 200 pA sinking
ON-state saturation voltage: NPN: 1.6 V @ 100 mA PNP: 2.0 V@ 100 mA

Output Protection Circuitry

Protected against output short-circuit and false pulse on power up. 100 milliseconds max. delay at power up; outputs do not conduct during this time.

Minimurm Object Detection® SLM0... SLMZ20.. SLM30... SLMS0... SLMSO... SLM120... SLM180... SLM220...
at Max. Gain

1.00 mm 1.25mm 1.50 mm 1.65 mm 1.80 mm 1.80 mm 1.80 mm 2.40 mm
Minimum Object Detection® 0.30 mm 0.30 mm 0.40 mm 0.60 mm 0.75 mm 0.90 mm 0.90 mm 1.00 mm
at 2X Excess Gain
Hysteresis™ 0.10 mm 0.10 mm 0.10 mm 0.10 mm 0.20 mm 0.20 mm 0.20 mm 0.20 mm
Repeatability™ 0.02 mm 0.02 mm 0.02 mm 0.04 mm 0.06 mm 0.08 mm 0.08 mm 0.08 mm

Output Response Time

500 microseconds

Repeatability

95 microseconds

Adjustments

1-turn potentiometer Sensitivity adjustment
Light Operate / Dark Operate Selection switch

Indicators

Two LED Indicators:

Solid Green: Power ON

Solid Yellow: Output activated

See datasheet for detailed information

Flashing Green: output short circuit

Construction

Housing: Die-cast zinc Endcaps: ABS Optic windows: Acrylic

Environmental Rating

IEC IP67; NEMA 6

Connections

Cabled models: 2 m or 9 m 4-conductor, PVC-jacketed cable
Pico-style QD models: 3-pin, threaded (see page 219)
Euro-style QD models: 4-pin, threaded 150 mm pigtail with polyurethane (PUR) cable (see page 219)

Operating Conditions

Temperature: -20° to +60° C Relative humidity: 95% @ 55° C (non-condensing)

Certifications

q3

* Minimum Object Detection: Smallest diameter rod that can be detected when passed slowly through sensing beam.
NOTE: Minimum object detection is measured midway between the emitter and receiver. For best results, objects to be detected should be placed in the midway position when possible.
The minimum object detection size may increase if the object is very close to the receiver side.
** Hysteresis: Distance an object must move to toggle between output OFF and output ON conditions.
*** Repeatability: Variation in switching distance for a standard target at controlled sensing conditions.

More information online at bannerengineering.com 219
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SL30

Sensors

rugged U-shaped housing

RECTANGLE

Rugged Fixed-Distance Slot

The SL30 is a fixed-distance slot sensor with a 30 mm-wide sensing slot
that offers high speed sensing with expert push-button TEACH options.
+ Uses molded in-beam guides to simplify beam placement

* Provides easy-to-use self-contained opposed-mode sensor pair in

+ Features manual sensitivity adjustment or easy push-button
TEACH-mode setup, depending on model

+ Ideal for registration mark detection, hole detection, gear tooth detection,

edge guiding and counting

+ Cordsets and brackets see page 222

SL30, 10-30 VDC
Sensing Mode Slot Width

30 mm

SLOT

SLO30, 10-30 VDC
Sensing Mode Slot Width

30 mm

SLOT

SLE30 Expert™, 10-30 V DC
Sensing Mode Slot Width

30 mm

SLOT

For more specifications see page 223.

Connection
2m
5-Pin Euro QD
2m
5-Pin Euro QD

Connection

2m
5-Pin Euro QD

2m
5-Pin Euro QD

Connection
2m
5-Pin Euro QD
2m
5-Pin Euro QD

Output Type Response
1ms
Bipolar
NPN/PNP
300 ps
Output Type Response
1ms
Bipolar
NPN/PNP
300 ps
Output Type Response
500 ps
Bipolar
NPN/PNP
150 us

RIGHT ANGLE

Repeatability

250 ps

75 us

Repeatability

250 ps

75 us

Repeatability

100 us

75 us

BARREL

) Visible Red LED

Models

SL30VB6V
SL30VB6VQ
SL30VB6VY
SL30VB6VYQ

=) Infrared LED
Models

SLO30VB6
SLO30VB6Q
SLO30VB6Y
SLO30VB6YQ

) Visible Red LED

Models

SLE30B6V
SLE30B6VQ
SLE30B6VY
SLE30B6VYQ

/- Connection options: A model with a QD requires a mating cordset (see page 222).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SL30VB6V W/30).
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SLOT & AREA

SL10,10-30 VDC
Sensing Mode Slot Width

10 mm

SLOT

SLE10 Expert™, 10-30 V DC
Sensing Mode Slot Width

10 mm

SLOT

For more specifications see page 223.

MINIATURE

SL10
Rugged Fixed-Distance Slot
Sensors

The SL10 is a fixed-distance slot sensor with a 10 mm-wide sensing slot,

offering high speed sensing in a rugged U-shaped housing.

FIBER OPTIC

+ Uses molded in-beam guides to simplify beam placement

* Provides easy-to-use self-contained opposed-mode sensor pair

+ Features manual sensitivity adjustment or easy push-button
TEACH-mode setup, depending on model

+ |deal for registration mark detection, hole detection, gear tooth detection,
edge guiding and counting

+ Cordsets and brackets see page 222

Connection
2m
5-Pin Euro QD
2m
5-Pin Euro QD

Connection
2m
5-Pin Euro QD
2m
5-Pin Euro QD

Output Type Response

1ms
Bipolar
NPN/PNP
300 us

Output Type Response

500 ps
Bipolar
NPN/PNP
150 us

Repeatability

250 ps

75 us

Repeatability

100 us

75 us

mm) Visible Red LED

Models

SL10VB6V
SL10VB6VQ
SL10VB6VY
SL10VB6VYQ

mm Visible Red LED
Models
SLE10B6V
SLE10B6VQ

SLE10B6VY
SLE10B6VYQ

/- Connection options: A model with a QD requires a mating cordset (see page 222).

For 9 m cable, add suffix W/30 to the 2 m model number (example, SL10VB6V W/30).

More information online at bannerengineering.com

BANNER
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PHOTOELECTRIC FEATURED RECTANGLE RIGHT ANGLE BARREL

Cordsets Brackets
Euro QD (for Q models) SL
See page 908 See page 874
Threaded 5-Pin SMBSL
Length Straight Right-Angle [
0.50m MQDC1-501.5 - I
183m MQDC1-506 MQDC1-506RA e t
457m MQDC1-515 MQDC1-515RA —
914m MQDC1-530 MQDC1-530RA l 2:2'22;:' g;_cms and information availaole

/- See page 902.

Additional cordset information available.

40.0 mm

~
188 mm 18.8 mm

SL30, SLO30 and SLE30 Models SL10 and SLE10 Models

SL30, SL10 and SLO30 Specifications

Supply Voltage and Current

10 to 30 V dc, 30 mA

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Bipolar: One current sinking (NPN) and one current sourcing (PNP) open-collector transistor
Output Rating 150 mA, each output

Output Protection Circuitry

Protected against false pulse on power-up and short-circuit of outputs

Output Response Time

1 millisecond or 300 microseconds, depending on model

Repeatability

250 microseconds or 75 microseconds, depending on model

Adjustments SL30 and SL10: 4-turn clutched potentiometer sensitivity adjustment
SLO30: None

Indicators Green: Power ON/OFF indicator
Yellow: Signal condition indicator

Construction Housing: ABS/polycarbonate

Lenses: Acrylic

Environmental Rating IP67; NEMA 6
Connections 2 mor 9 m 5-conductor PVC-jacketed attached cable, or 5-pin Euro-style quick-disconnect (QD) fitting. QD cordsets are ordered separately. See page 222.
Operating Conditions Temperature: -40° to +70° C Relative humidity: 90% @ 50° C (non-condensing)

Certifications

q
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SLOT & AREA

MINIATURE

FIBER OPTIC

SLE30 and SLE10 Expert” Specifications

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) at less than 45 mA, exclusive of load

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Bipolar: One current sourcing (PNP) and one current sinking (NPN) open-collector transistor
Output Rating 150 mA max. each output at 25° C, derated to 100 mA at 70° C (derate =1 mA per ° C)

OFF-state leakage current: less than 5 yA @ 30 V dc
ON-state saturation current: less than 1V @ 10 mA; less than 1.5V @ 150 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short-circuit of outputs

Output Response Time

Sensors will respond to either a “light” or a “dark” signal of 500 microseconds (or 150 microseconds, depending on model) or
longer duration, 1 kHz max

Delay at Power-up

1 second; outputs are non-conducting during this time

Repeatability

100 microseconds or 75 microseconds, depending on model

Adjustments Push-button TEACH-mode sensitivity setting; remote TEACH-mode input
Indicators Two LEDs: Yellow and Bicolor Green/Red
Green (RUN Mode): ON when power is applied
Flashes when received light level approaches the switching threshold
Red (TEACH Mode): OFF when no signal is received.
Pulses to indicate signal strength (received light level). Rate is proportional to signal strength (the stronger the signal,
the faster the pulse rate). This is a function of Banner’s Alignment Indicating Device (AID™).
Alternating Red/Green: Microprocessor memory error
Flashing
Yellow (Static TEACH):  ON to indicate sensor is ready to learn output ON condition
OFF to indicate sensor is ready to learn output OFF condition
Yellow (Dynamic TEACH): Pulses at 0.5 Hz when ready to sample
ON to indicate Dynamic TEACH sampling
OFF to indicate sampling was accepted
Yellow (RUN Mode): ON when outputs are conducting
Construction Housing: ABS/polycarbonate Lenses: Acrylic

Environmental Rating

IEC IP67; NEMA 6

Connections PVC-jacketed 5-conductor 2 m or 9 m unterminated cable, or 5-pin Euro-style quick-disconnect (QD) fitting. QD cordsets are ordered separately.
See page 222.
Operating Conditions Temperature: -20° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Application Notes

The first condition presented during TEACH mode becomes the output ON condition

Certifications

q

More information online at bannerengineering.com 223
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LX
High-Speed
Part-Sensing Array

The LX Part-Sensing Arrays provides wide area detection used for

detecting small parts on conveyors, part ejection verification and leading

edge detection.

+ Detects objects as small as 5.6 mm and extremely flat objects passing
anywhere through the screen

+ Responds in 0.8 to 6.5 milliseconds, faster than comparable products
even at the slowest speed

+ Features rugged silver anodized housing rated to IP65

+ Uses integrated T-slot mounting channel for unique mounting flexibility

+ Cordsets and brackets see page 224

LX Light Screens Short-Range (75-200 mm), 10-30 V DC

Sensing Min object detection size: 5.6 mm dia.
Array Length Connection Output Type Emitters Receivers
67 mm LX3ESR LX3RSR
143 mm 2m Bipolar LX6ESR LX6RSR
NPN/PNP
295 mm LX12ESR LX12RSR

LX Light Screens Standard Range (150 mm-2 m), 10-30 V DC

Sensing Min object detection size: 9.5 mm dia.
Array Length Connection Output Type Emitters Receivers

67 mm LX3E LX3R

143 mm LX6E LX6R

218 mm LX9E LX9R

295 mm o Bipolar LX12E LX12R
371 mm NPN/PNP LX15E LX15R
447 mm LX18E LX18R
523 mm LX21E LX21R
599 mm LX24E LX24R

For more specifications see page 225.

/- Connection options: A model with a QD requires a mating cordset (see page 224).

For 5-pin 150 mm Euro-style Pigtail QD, add suffix Q to the 2 m model number (example, LX3ESRQ).

Cordsets Brackets
Euro QD (with Shield) LX
See page 909 See page 874 See page 874
Threaded 5-Pin SMBLX SMBLXR
Length Straight Right-Angle
1.83m = MQDEC2-506 MQDEC2-506RA
4.57Tm 1 MQDEC2-515 MQDEC2-515RA
914 m MQDEC2-530 MQDEC2-530RA l Additional brackets and information available.
See page 852.

Additional cordset information available.

/- See page 902.
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SLOT & AREA

LX Specifications

MINIATURE FIBER OPTIC

BANNER

Sensing Range

Normal (see hookups) Reduced
Short-range models: 100 to 200 mm 7510 150 mm
Standard-range models: 300 mmto2m 150 to 600 mm

Supply Voltage and Current

10 to 30 V dc (10% max. ripple) at less than 1 watt each for emitter and receiver (exclusive of load)

Supply Protection Circuitry Protected against reverse polarity and transient voltages
Output Configuration Bipolar: One current sourcing (PNP) and one current sinking (NPN) open-collector transistor
Output Rating 125 mA max. each output

OFF-state leakage current: less than 5 pA
Output saturation voltage (PNP output): less than 1 volt at 10 mA and less than 1.5 volts at 100 mA
Output saturation voltage (NPN output): less than 0.5 volts at 10 mA and less than 0.6 volts at 100 mA

Output Protection Circuitry

Protected against false pulse on power-up and continuous overload or short circuit of outputs

Output Response Time

LX3: 0.8 milliseconds ON-time; 6 milliseconds OFF-time (5 milliseconds OFF-delay)
LX6: 1.6 milliseconds ON-time; 7 milliseconds OFF-time (5 milliseconds OFF-delay)
LX9: 2.4 milliseconds ON-time; 7.5 milliseconds OFF-time (5 milliseconds OFF-delay)
LX12: 3.2 milliseconds ON-time; 8.5 milliseconds OFF-time (5 milliseconds OFF-delay)
LX15: 4.0 milliseconds ON-time; 9 milliseconds OFF-time (5 milliseconds OFF-delay)
LX18: 4.8 milliseconds ON-time; 10 milliseconds OFF-time (5 milliseconds OFF-delay)
LX21: 5.6 milliseconds ON-time; 11 milliseconds OFF-time (5 milliseconds OFF-delay)
LX24: 6.4 milliseconds ON-time; 11.5 milliseconds OFF-time (5 milliseconds OFF-delay)

Minimum Object Detection Size

Smallest diameter rod that can be detected in sensing range: 5.6 mm (short-range) or 9.5 mm (standard-range), depending on model

Indicators Emitter: LED1 (Green) LED2 (Red)
ON: Power ON, good sensor ON: Reduced range
OFF: Reduced Range OFF: Normal range
Flashing: Emitter hardware failure
Receiver:  LED1 (Yellow) LED2 (Bicolor Green/Red)
ON: Output conducting Green: Normal range
OFF: Output not conducting Red: Reduced range
Flashing Red: Receiver hardware failure
Construction Aluminum housing, die-cast zinc with black e-coated painted encaps, acrylic lens window

Environmental Rating

IEC IP65

Connections 2 m 5-conductor (with drain) PVC-jacketed cable or 150 mm pigtail with 5-pin Euro-style quick-disconnect fitting, depending on model.
Cordsets are ordered separately. See page 224.
Operating Conditions Temperature: -20° to +70° C Relative humidity: 90% at 50° C (non-condensing)

Application Notes

1. The best sensing resolution occurs within the center 80% of the sensing range

2. Low-profile packages can be reliably detected

3. Outputs are active while the light screen is interrupted

4. For reliable detection, successive parts must be spaced up to the total of ON-time plus OFF-time apart. (i.e., 12 milliseconds for the LX12)

Certifications

CE Nl

25.4 \ry\

31.8 mm

Sensing is most effective in the
center 80% of the range
1+ Receiver

Models Length (L)

Emitter

LX3 113.4 mm
LX6 189.6 mm
LX9 265.8 mm
LX12 342.0 mm
LX15 418.2 mm
LX18 494.4 mm
LX21 570.6 mm
LX24 646.8 mm

LX Series optical crosshatch pattern

225
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Miniature

Miniature photoelectric sensors are extremely compact, conveniently fitting
into limited spaces with barrel and right angle housings. Sensors have
high-power performance for close range detection. Six sensing modes are
available with an opposed mode sensing range up to 4 meters.
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SLOT & AREA MINIATURE

Series Description

VSM Series
Heavy-duty metal sensors that

) ' .
are compact and ideal for use in
confined areas.

Page 228
R’
VS1

Small, high performance sensor
can easily be embedded into the
application.

Page 234

VS2

Ultra-thin VS2 miniature sensors are
suited to work well in confined areas
while providing high performance.
Page 238

VS3

Provides coaxial optics for
close-range retro detection of the
SENsor.

Page 242

FIBER OPTIC
Max Sensing Rande Dimensions Protection Housing
gRang HxWxD Rating Material
Oppased: 250MM  Variesbymodel P67, NEMAGP  Stainess steel
_ ABS/
Convergent: 15mm 25.7x8.3x11.6 mm IP54, NEMA3 polycarbonate
Opposed: 3 m )
Compirannts S0mm  251x12x43mm  IP6T; NEAGP ABS
Coaxial Retro: 250mm o5 4 gy 456 mm  IP67; NEMA6P ABS

Coaxial Polar Retro: 250 mm

OTHER AVAILABL