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Photoelectric Sensor Technologies Expand
Applications

What type of photoelectric sensor is best for me?

There are many different styles of photoelectric sensors, but really only four basic
technologies: through-beam, reflective, diffuse, and background suppression. The

chart describes some advantages and disadvantages of each technology.

Type Advantages Disadvantages
Through-beam | - Most accurate - Must install at two points on
- Longest sensing range system: emitter and receiver
- Very reliable - Costly - must purchase hoth
emitter and receiver
Reflective - Cost less than through-beam | - Must install at two points on
- Only slightly less accurate system: sensor and reflector
than through-beam - Slightly more costly than
- Sensing range better than diffuse
diffuse - Sensing range less than
- Very reliable through-heam
Diffuse - Only install at one point - Less accurate than through-
- Cost less than through- heam or reflective
heam or reflective - More setup time involved
Background - Effective with reflective - Cost more than diffuse,
H backgrounds reflective or through-beam
Sllp el - Most setup time required
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How do these
sensors benefit me?

Everybody wants to know how a
particular product will help them. With
AUTOMATIONDIRECT photoelediric sensors,
you benefit from:

« Approximately 2-to-1 list pricingcompared
to the competition. Thisallows OEM-like
pricing on single item
purchases.

- Rectangular formats that provide mount-
ing holes directly into the sensor. This
eliminates the need for mounting plates
and allows for easier installation.

- Quick-disconnect cable versions available
for all sensors. The Q/D sensors make for
fast and easy replacement.
Troubleshooting is also much faster with
Q/D devices as the user need only
unscrew the connector and change out
the sensor. This eliminates the need for
disconnecting wires and cutting wire ties,
thus speeding up the replacement
process with much less room for error.

Electrical protection against short circuit,
reverse polarity, and transient noise. Even
if the sensor is initially wired wrong, or
wired into a noisy environment, the sen-
sor will still operate properly.

30-day, money-back guarantee. Nothing
else needs to be said. If you are not satis-
fied with the performance of your sensor,
just send it back.

1-800-633-0405



The Most Popular Photoelectric
Sensor Styles

The most popular and widely-accepted photoelectric sensor mounting A photoelectric sensor must suit your
shape in the U.S. market is the 18 mm round format. From a standard application, and must also be easy to install,
through-beam (plastic) sensor to a unique right-angle, background suppres- simple to set up, and operate flawlessly.
sion diffuse sensor, AUTOMATIONDIRECT has a model to fit your needs. AUTOMATIONDIRECT ~ understands  these
needs and offers products that solve
+ Metal or plastic housing your application problems:
- Diffuse, polarized retroreflective, through-beam, and
background suppression models - Unique right-angle mounting sensors.
. Straight or unique right-angle optics Have you ever tried to install a right-angle

sensor? Have you tried getting the mounting
nut over the right-angle head of the sensor?
It's not easy! We offer a right-angle sensor
that a nut will fit directly over. Our competi-
tors don’t offer a product that’s so easy to
Also available are 5, 8 and 12 mm diameter models in various styles. use. This technology will save you time and
headaches during installation.

« 3-wire and 4-wire outputs
« NPN and PNP models
- Normally open and normally closed (light or dark operation) models

« 1P67 (washdown) rating. All of our sensors
are watertight and built to last. Since you
won't have to swap sensors out constantly,
you will ultimately save money.

- Metal or plastic sensors. Plastic sensors
are great for corrosion resistance, while
metal sensors are rugged and can absorb
more punishment. We offer both.

- Alignment LEDs. With onboard indicators,
our sensors simplify installation to save you
time and money.

We are so confident of our sensors’ quality,
we offer a 30-day money-back guarantee if
you don't like them.

Rectangular styles for unique

mMou nt| ng needS GX Series DC photoelectric

sensors
« Power: 10 - 30 VDC

- 18 mm diameter threaded
lens with rectangular base

Rectangular sensors are available
as AC or DC-powered models, in
varying sizes and sensing styles,
including diffuse, retroreflective,
and through-beam.

« 12 models available
- Fixed sensing ranges

« NPN or PNP, Light-on,
Dark-on output models

from™
sag ““ « M12 quick-disconnect

Quick-disconnect cables
and accessories

‘% Quick-disconnect cables, reflectors, mounting brackets
M and other accessories available include:
6\/ « Micro (12 mm) and pico (8 mm) Q/D sizes in - Round and rectangular reflectors in many sizes

2m,5m,and 7 m lengths - Photoelectric shutters that focus your
. Extension cables for quick-disconnect sensors photoelectric sensor on small targets

ol . - + Right-angle adapters for special mounting
- LED sensor cables for signal confirmation applications
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Photoelectric Sensor Lineup
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5 mm, G5 series

¢ Power: 10-30 VDC

¢ Embedded cable or M8 Q/D
¢ 3-wire, NPN or PNP output
¢ Fixed sensitivity

&0

s%?'

18 mm non-metal, SS[MS[MV,MQ,
FB and FA series
e Power: 10-30 VDG or 20-250VAC
e Embedded cahle or M12 Q/D
¢ 4-wire, NPN or PNP output,
LO/DO selectahle

¢ Fixed sensitivity

M18 DC

rectangular,
GX Series

e Power: 10 - 30 VDC

* 12 models available

DC rectangular
CX series

e Emhedded cable
or M8 Q/D

¢ 3-wire, NPN or PNP
output

e Adjustable sensitivity

Cutler-Hammer
Enhanced 50
Series

e Drop-in replacement
for AB 9000 series

e Diffuse, retroreflec-
tive, through-beam
and clear object
detection

Volume 14
1 - ISensors

¢ 18 mm diameter threaded
lens with rectangular base

¢ Fixed sensing ranges

e NPN or PNP, Light-on,
Dark-on output models

* M12 quick-disconnect

—

8 mm, HE series thru-heam
¢ Power: 10-30 VDC

¢ Embedded cable or M8 Q/D

o 3-wire, NPN or PNP output,

* Fixed sensitivity

\fh@

i S 4
=g S .
M 100
18 mm metal, C18 series 12 mm, DM series
e Power: 10-30 VDC ¢ Power: 10-30 VDC
e Embedded cable or M12 Q/D e Embhedded cable or M12 Q/D
¢ 3 or 4-wire, NPN or PNP output ¢ 4-wire, NPN or PNP output,
¢ Adjustable sensitivity LO/DO selectable
e Axial or right-angle optics ¢ Teach auto calibration
\ AC/DC Mini DC
rectangular, rectangular,
\ FG series FE Series
- * Universal voltage, * Power: 10-30 VDC
12-240 VDC or 24-240 VAC * Embedded cable
&om““ o Embedded cable or M8 0/D
6929% < 3a sPOT relay output * 3-wire, NPN or PNP
* Adjustable sensitivity output, LO/DO selectable
e Adjustable sensitivity
‘ DC rectangular, ' DIN rail fiber

0X series
e Power: 10-30 VDC

e Embedded cable or M12 Q/D

¢ 4-wire, NPN/PNP
selectable output

§93.00

'\f/ - .
R 41559

18 mm fiber amplifier

SSF series

¢ Power: 10-30 VDC

¢ Embedded cable or M12 Q/D

e 4-wire, NPN or PNP output,
LO/DO selectahle

¢ Teach auto calibration

¢ Adjusrtable sensitivity
e Axial or right-angle optics

' ' ." from
ﬁr

56600
18 mm IP69K, FF & FFRS series
¢ Power: 10-30 VDC
e M12 0/D
o Diffuse, Polarized reflective,
Through beam, Retro-reflective
o Suitable for harsh environments

'@ amplifiers, DFT,
DFP series and

cuttable fibers
e Power: 10-30 VDC

LO/DO selectable

Light screens,
BX series

¢ Power: 12-24 VDC
e M12 Q/D
. e 4-wire, NPN or PNP output,
| NO/NC selectable
e Screen measures 2 m x 70 mm
¢ 12 light heams,
5 mm resolution

-

s\%:g L
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e Embedded cable or M8 Q/D
e 4-wire, NPN or PNP output,



Photoelectric Sensors Selection Guide

Specification

FA Series LED DC

FA Series Laser DC

FB Series DC

SS Series DC

Description 18mm plastic, DC 18mm plastic, DC 18mm plastic, DC 18mm plastic, DC
Diffuse models: 1m Diffuse models: 300mm Diffuse models: 400mm Diffuse models: 100mm, 200mm, 400mm
Sensing Distances  |Reflective models: 3m Reflective models: 20m Reflective models: 2.5m Reflective models: 2m
Through-beam: 20m Through-beam: 50m Through-beam models: 8m Through-beam models: 8m
Output State Complementary N.0. / N.C. Complementary N.O. / N.C. Light-on, Dark-on N.0./N.C. selectable
Logic Output NPN / PNP NPN / PNP NPN / PNP NPN / PNP
Connection Type Axial cable / M12 connector | Axial cable / M12 connector M12 connector Axial cable / M12 connector
Supply Voltage 10to 30 VDC 101030 VDC 10t0 30 VDC 10t0 30 VDC
. Diffuse and reflective models: 800Hz Diffuse and reflective models: 250Hz
Switching Frequency |250H: Through-beam models: 1kHz TkhHz Though-beam models 25Hz
i Diffuse: IEC IP65
Rating IEC IP67 IEC IP67 IEC IP67

Retro-reflective and Thru-beam:
|EC IP67

Specification

MS Series DC

18mm plastic with background

FARS Series DC

18mm diffuse with background

FF Series

FFRS Series

IP69K sensors, 18mm stainless steel

Description suppression, DG suppression IPBIK sensors, 18 mm stainless steel, DG diffuse with background suppression, DC
Diﬁsﬁﬁmeﬁ?s?;nce odels Diffuse: 100m, 400m, 800mm
; ;i s Polarized reflective: 4m Standard: 30 to 130mm
1 ) .
Sensing Distances ggtr:rzged distance models: .. WoTom Through-bear: 20 Shiny object: 60 to 100mm
00mm Retro-reflective: Tm

g"ok/N'Cd i N.0./N.C. Compl N.0. /N.C. Compl

acKground suppression .0./N.C. Complementary; .0./N.C. Complementary;
Output State N.O./NC. selectable Iéi/gélt—on/Dark—on selectable | Light-on/Dark-on selectable Light-on/Dark-on selectable

not
Logic Output NPN / PNP selectable NPN/PNP NPN/PNP NPN / PNP
: Axial cable Axial cable
Connection Type N2 connector M2 connector M12 connector M12 connector
Supply Voltage 10t0 30 VDC 10t0 30 VDC 10to 30 VDC 10t0 30 VDC
Diffuse, Polarized reflective and Retro-
Switching Frequency |80Hz 1kHz reflective: 500Hz, Standard: tkHz ~ |Shiny: 400Hz
Through-beam: 250Hz
Rating IEC IP67 IEC IP67 IEC P68, IP6IK IEC IP68, IP6IK
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Photoelectric Sensors Selection Guide

Specification

MQ Series AC

MV Series AC

C5 Series DC

HE/HER Series DC

DM Series DC

T 18mm diffuse with background ~ : 12mm nickel-plated brass with Teach
Description suppression, 90° radial %ptic 18mm plastic, AC Smm stainless steel, DG gmm Thru-Beam operating distance function, DC
) Diffuse: 100mm, 200mm, : .
Sensing Standard distance models: 50mm ~ |400mm Diffuse models: 50mm 1000 mim / Ex.gain =2 E'e?lléi%yg%jg?eéoggm 300mm
Distances Extended distance models: 100mm |Reflective: 3m Through-beam models: 250mm -gain= Through-beam: 47
Through-beam: 16m rougn-beam: 4m
Diffuse: N.O./ N.C. selectable
0 s NOJNGC Polarized reflective: N.O./ N.C.
utput State o ) N.0./ receiver dependent N.0. / receiver dependent N.O/N.C. selectable
background suppression Through-beam: N.O / N.C./ receiver
dependent
Logic Output Triac Triac NPN / PNP/ N.0. only NPN / PNP NPN / PNP
: I Axial cable Axial cable Axial cable )
Connection Type M12 quick disconnect WH2 connector VI8 connector M8 quick disconnect Axial cable / M12 connector
Supply Voltage 2010 253 VAC 2010 253 VAC 101030 VDC 101030 VDC 101030 VDC
Switching Diffuse and reflective models: 400Hz
Frequency 2otz 25tz 250Kz 10kt Though-beam models: 250Hz
Rating IEC IP67 IEC IP67 IEC IP67 IEC IP67 IEC IP67

Specification

C18 Series DC

GX Series DC

FE Series DC

CX Series DC

QX Series DC

Description 18mm nickel-plated brass, DC 18mm rectangular plastic, DC Mini-rectangular plastic, DC |Mini-rectangular plastic, DC Rectangular plastic, DC
Diffuse models: up to 600mm . Diffuse models: up to 600mm | -
Sensin Difiuse models w/ background E&ﬁuigsggﬂela Wt/ob?ggﬂﬁmd Diffuse models: 800mm Diffuse models w/ background ~|Diffuse models: 300mm
Distam.-ges suppression: 10 to 120mm el e i Up o4m Reflective models: 4m ~ |suppression: 1510 150mm  |Reflective models: 2.5m
Reflective models: Up to 2m Through-beam models: Up to 20m | TTough-beam: 12m Reflective models: Up to 2m Through-beam models: 8m
Through-beam models: Up o 6m Through-beam models: Up to 6m
Diffuse: Light-on / Dark-on selectable |Diffuse models w/ background
Diffuse models with background SUppression: nghtl—on
suppression: Light-on Polarized reflective: ) )
Output State : J Light-on / Dark-on Light-on/Dark-on selectable |N.0. N.0./receiver dependent
Polarized reflective: Dark-on Through-beam:
Through-beam: Li?ht—on / Dark-on / Ligﬂt-on / Dark-on / receiver
receiver dependen dependent
Logic Output ~ |NPN/ PNP/ receiver dependent | NPN / PNP/ receiver dependent  [NPN / PNP NPN / PNP ol Hhpooaole/
Connection Type |Axial cable / M12 connector M12 connector Axial cable / M8 connector |Axial cable / M8 connector Axial cable / M12 connector
Supply Voltage |10t 36 VDC 10t0 30 VDC 10t0 30 VDC 100 36 VDC 10.8 to 30VDC
pply g
Diffuse models: 1kHz Diffuse models: 1kHz . . ,
Swiichin Difuse models w/ background Diffuse models w/ background %fglj_lsf (?r?gorgfrlsgwe Models:
F g suppression: 500Hz 1kHz 1kHz suppression: 500Hz ’ .
requency Reflective models:1kHz Reflective models: 1kHz (Tﬂ?ougg[ﬁefm models: 500Kz
Through-beam models: 1kHz Through-beam models TkHz |
Rating IEC IP67 IEC IP67 IEC IP67 IEC P65 IEC P65

Volume 14
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Photoelectric Sensors Selection Guide

Specification

FG Series AC/DC

CH Enhanced 50 Series

Description Rectangular plastic, AG/DC Fiberglass-reinforced plastic
] Through-beam: 500 ft (152 m)
A Diffuse models: 550mm Diffuse models: 10 ft. (3 m)
Sensing Distances  |Reflective models: 9m Polarized reflex: 16 . (4.9 m)
Through-beam: 20m T
Clear /object detector: 45 in (1.2 m)
Output State N.O/N.C. Light-on/Dark-on selectable
Through-beam:NPN/PNP 250 mA, Solid-state relay 300 mA @ 240 VAC/VDC, SPDT EM relay 3 A @ 120 VAC
. Diffuse: NPN/PNP 250 mA, Solid-state relay 300 mA @ 240 VAC/VDC, SPDT EM relay 3 A @ 120 VAC
Logic Output SPDT 3A relay Polarized reflex: NPN/PNP 250 mA, Solid-state relay 300 mA @ 240 VAC/VDC, SPDT EM relay 3 A @ 120 VAC
Clear object detector: NPN/PNP 250 mA, Solid-state relay 300 mA @ 240 VAG/VDC, SPDT EM relay 3 A @ 120 VAC
Connection Type Axial cable Cable or mini/micro connection
Supply Voltage 1210 240 VDC / 24 to 240 VAC 100 40 VDG, 12 to 240 VDC, 24 to 240 VAC
Switching Frequeney |33+ various
Rating IEC IP67 IEC IP67

i '
m -

Specification DFT Series Fiber Amp DFP Series Fiber Amp SSF Series Fiber Amp
ingt Compact rectangular plastic fiber optic amplifier ~ |Compact rectangular plastic fiber optic I : &
Description with Teach operating distance fncton, ampier, o P P 18mm plastic fiber optic amplifier, DG
: : See Optical Fiber Tables following the See Optical Fiber Tables following the See Optical Fiber Tables following the amplifier's
Sensing Distances amplifier's specifications amplifier's specifications specifications
Output State Light-on / Dark-on selectable Light-on / Dark-on selectable Light-on / Dark-on selectable
Logic Output NPN / PNP NPN / PNP NPN / PNP
Connection Type Axial cable / M8 connector Axial cable / M8 connector Axial cable / M12 connector
Supply Voltage 1010 30 VDC 10t0 30 VDC 10t0 30 VDC
Switching Frequency 1.5kHz 1.5kHz 800Hz
Rating IEC IP64 IEC IP64 IEC IP67

Specification

CF Series Optical Fibers

BX Series Light Screen

Description Cuttable diffuse reflection and through-beam fiber optic cables (2.2mm diameter) Rectangular plastic high resolution area sensor, DC
Sensing Distances Amplifier dependent. Refer to fiber optic tables for sensing distances. Through-beam: 2m with 70mm height area
Output State N/A Selectable N.O /N.C.
Logic Output N/A NPN / PNP
Connection Type N/A M12 connector
Supply Voltage N/A 121024 VDC
Switching Frequency N/A N/A
Rating IEC IP67 IEC IP67
Volume 14
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FA Series LED Photoelectric Sensors
M18 (18 mm) plastic - DC NEED

. 14 models available . s X
- ™

- Diffuse, polarized reflective, and through-beam models
with long sensing distances

« Plastic housing
- Axial cable or M12 quick-disconnect models

« NPN or PNP; Complementary N.O./N.C. outputs Se; -Cahleé.*i:TJr;nectc;r’s in

« IP67 rated Terminal Blocks & Wiring section

FA Series Photoelectric Sensors Selection Chart

Part Number Price | Sensing Range | Output State| Logic |  Connection Wiring | Dimensions Ghaézt;%rsisti g
Diffuse
FAI8-BN-0A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 1
FAI8-BP-0A = (69370} Complementary | PNP | 2m (6.5) axial cable Diagram 2 Figure 1 Chart 1
FAI8-BN-0E <> N.O/NC. NPN | M12 (12mm) connector Diagram 1 Figure 2 Chart 1
FAI8-BP-0E <> PNP | M12 (12mm) connector Diagram 2 Figure 2 Chart 1
Polarized reflective*
FARN-BN-0A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 2
FARN-BP-0A il (118110} Complementary | PNP | 2m (6.5) axial cable Diagram 2 Figure 1 Chart 2
FARN-BN-0E <> N.O/NC. NPN | M12 (12mm) connector Diagram 1 Figure 2 Chart 2
FARN-BP-0E <> PNP | M12 (12mm) connector Diagram 2 Figure 2 Chart 2
Through-beam**
FAID-BN-0A Receiver | <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 3
FAID-BP-0A Receiver | <> PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 3
FAID-BN-OE Receiver | <—> 20m (B5.621) Complementary | NPN' | M12 (12mm) connector Diagram 1 Figure 2 Chart 3
FAID-BP-0E Receiver | <—> N.O/NC. PNP | M12 (12mm) connector Diagram 2 Figure 2 Chart 3
FAIH-00-0A Emiter | <> Receiver | 2M (6.5) axial cable Diagram 3 Figure 1 Chart 3
FAIH-00-0E Emitter | <> dependent fyj1o (12mm) connector Diagram 3 Figure 2 Chart 3
*Receivers include one round (84mm dia.) RL110 reflector.
Purchase additional reflectors separately.
**Purchase one receiver and one emitter for a complete set.
Wiring diagrams
Diagram 1 Diagram 2 Diagram 3
NPN Output \ aromn PNP Output Emitter
{} 4 L+ ;31‘ BBl:::: L+ _/_: 1 BROWN |
e O =l O

o — RET T . e L- JNSET-U S

2 — 1 5 _—1_
Note: N.0. = Signal ON when emmitter is NOT sensing receiver.

N.C. = Signal ON when emmitter is sensing receiver.

Connector
SN Irig’;llleg%g, Iﬂgl‘llels Difiuse Models
Light-on|N.C. N.O.
3 s Dark-on |N.0. N.C.

Volume 13
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FA Series LED Photoelectric Sensors

FA LED Series Specifications

i Diffuse Models Reflective Models Through-Beam Models

Mounting Type : : " "
Diffuse reflection Polarized reflection® Through-beam’

Sensing Distance m' 3m? 20m
Light Spot Diameter 180 mm @ 800 mm 200mm@4m 600 mm @20 m
Emission Infrared (880 nm) Red (660 nm) Infrared (880 nm)
Sensitivity Adjustable
Output Type NPN or PNP - Complementary NO/NC
Operating Voltage 10-30 VDC
No-load Supply Current <30mA <25mA
Operating (Load) Current =<100mA
Off-state (Leakage) Current <10pA
Voltage Drop 2V max at 100mA
Switching Frequency 250Hz
Ripple <10%
Time Delay Before Availability (fv) 200ms
Short-Circuit Protection Yes, switch autoresets after load is removed
Operating Temperature -25t0 70°C (-13° to 158°F); Drift: 10% Sr
Protection Degree (DIN 40050) IFC IP67
LED Indicators/Switching Status Yellow (output energized) Rece&‘{ﬁ{ﬁ;{f'glr“e’e(r?l(]é%%eer”gr ized)
Housing Material Polybutylene Terephthalate (PBT)
Lens Material Polycarbonate (PC) \ PMMA \ Polycarbonate (PC)
Shock/Vibration See terminology section
Tightening Torque 1 Nm (0.737 Ib-ft)
Weight (cable/M12 connector) 100g (3.53 02) ‘ Emitter + Receiver 200g (7.05 0z)
Connection 2m (6.5') axial cable; M12 (12mm) connector. Two lock nuts included
Agency Approvals UL file E187310, CE

TWith 100x100mm white matte paper

2 With standard diameter 84mm RL110 reflector.

3Each sensor includes one 84mm round reflector (RL110). Purchase additional reflectors separately.

4An emitter (FAIH) and receiver (FAID) pair must be ordered for a complete sensor set.

Dimensions
mm
Figure 1 Figure 2
67.7 81.7
6 42.5 19.2 6 42.5 19.2 14
™~
L ® g —
3 X
9 Q. 2
= ] J_!__ 1 =
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FA Series LED Photoelectric Sensors

Characteristic curves
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FA Series Laser Photoelectric Sensors
M18 (18 mm) plastic - DC

« 14 models available

- Diffuse, polarized reflective, and through-beam
models with long sensing distances

- Plastic housing

- Axial cable or M12 quick-disconnect models L St

« NPN or PNP, complementary N.O./N.C. outputs TErrﬁf’ﬂ:?gﬁ'&ﬁ};"w”:?;;':c'gmn

- IP67 rated :

Part Number Price | Sensing Range | Output State | Logic Connection Wiring | Dimensions Chagz%%rsisti 7

Diffuse
FAL4-BN-0A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 1
FAL4-BP-0A <> [ (1181in) Complementary PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 1
FAL4-BN-0E <> N.ON.C. NPN | M12 (12mm) connector |  Diagram 1 Figure 2 Chart 1
FAL4-BP-0E <> PNP | M12 (12mm) connector |  Diagram 2 Figure 2 Chart 1
Polarized reflective*
FALN-BN-0A <> 20m (65.61ft) NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 2
FALN-BP-0A > | MmALNO Complemerntary | PNP | 2n(65)adalcable | Diagam2 | Figure Chart2
FALN-BN-0E <> 38/%%%5{” N.O/N.C. NPN | M12 (12mm) connector |  Diagram 1 Figure 2 Chart 2
FALN-BP-0E <> PNP | M12 (12mm) connector |  Diagram 2 Figure 2 Chart 2
Through-beam**
FALD-BN-0A Receiver | <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 3
FALD-BP-0A Receiver | <> PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 3
FALD-BN-OE Receiver | <> 50 (164041) Complementary NPN | M12 (12mm) connector |  Diagram 1 Figure 2 Chart 3
FALD-BP-OF | Recsiver | <—> N.OMNC. PNP | M12 (12mm) connector |  Diagram 2 Figure 2 Chart 3
FALH-X0-0A Emitter | <> Receiver | 2M (6.5) axial cable Diagram 3 Figure 1 Chart 3
FALH-X0-0E Emitter | <> dependent 4o (12mm) connestor|  Diagram 3 Figure 2 Chart 3

*Receivers include one round (84mm dia.) RL110 reflector. Purchase additional reflectors separately.
**Purchase one receiver and one emitter for a complete set.

Wiring diagrams

Diagram 1 Diagram 2 Diagram 3

NPN Output PNP Output Emitter with check

_/_1 BROWN L+ _/_1 BROWN s _/__ 1RO
4 BLACK
<O> e <[j> — 2 wame {} |_CHECKS, ~
S =/
L—

2 WHITE

S )ﬁ

4 — 3 BLUE L 4 —— 3 BLUE \ L=
2: —_—1_ 2: =y

2-meter Axial Cable version: check is black
M12 Connector: check is Pin 2 (white)

Connector Switching Element Function

M12 connector

2 o1 ;erlllegt‘;%n Ilggtlijels Diffuse Models
Light-on|N.C. N.O.
Dark-on |N.O. N.C.

3 4

Note: N.0. = Signal ON when emitter is NOT sensing receiver.

N.C. = Signal ON when emitter is sensing receiver.
Volume 14

www.automationdirect.com/photoelectric Sensors e19-11

e o
Automeatior
irect

Company
Information

Systems
Overview

Programmable
Controllers

Field I/0
Software

C-more &
other HVI

Drives

Soft
Starters

Motors &
Gearbox

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temperature
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures

Tools

Pneumatics

Safety

Appendix

Product
Index

Part#
Index




FA Series Laser Photoelectric Sensors

Specifications Diffuse Models Reflective Models Through-Beam Models
Type Diffuse reflection Polarized reflection® Through-beam'
Sensing Distance 300mm'’ 20m with L 110 fgf'lee%‘t%f 50m
Light Spot Diameter 1 mm @100 mm 15 mm @ 800 mm 225mm@20m
Emission Visible red Class 1 Laser (650nm); see note below
Sensitivity Adjustable
Output Type NPN or PNP - Complementary NO/NC
Operating Voltage 10-30 VDC
No-load Supply Current <30mA <20mA <25mA
Operating (Load) Current =<100mA
Off-state (Leakage) Current <10pA
Voltage Drop 2V max at 100mA
Switching Frequency 800Hz 1kHz
Ripple <10%
Time Delay Before Availability (tv) 200ms
Short-Circuit Protection Yes, switch autoresets after load is removed
Operating Temperature -1510 55°C (5° to 131°F)
Protection Degree (DIN 40050) IEC IP67
Dt SR e o) e e 5™
Housing Material Polybutylene Terephthalate (PBT)
Lens Material Polycarbonate (PC)
Shock/Vibration See terminology section
Tightening Torque 1 Nm (0.737 Ib-ft)
Weight 200g (7.05 02)
Connectors 2m (6.5') axial cable; M12 (12mm) connector. Two lock nuts included.
Agency Approvals UL E187310, CE
TWith 100x100mm white matte paper
2 With standard @84mm RL110 reflector
3Each sensor includes one reflector (RL110). Purchase additional reflectors separately.
4An emitter (FALH) and receiver (FALD) pair must be ordered for a complete sensor set.

IMPORTANT NOTE

Class 1 Laser Product

Complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant to Laser Notice Number 50, dated July 26, 2001.

Note: FA-L sensors are equipped with a visible red light laser diode and are classified as CLASS 1 LASER DEVICES. According to the CEIEN60825-1 norms, the class 1 laser
devices are safe in operating conditions that can be reasonably foreseen. The FA-L sensors emit visible laser light impulses with a maximum peak power of 0.4 milliwatt.
The laser output maximum power level is checked through a circuit that is always working, so it can detect any single failure. The FA-L Class 1 laser always emits a beam of
intense and very concentrated light. The intentional and prolonged observation of this light can cause eye problems. As a result, it is advisable, where possible, to install
the laser sensors so the beam cannot exceed the operating area. Avoid laser beam contact with eyes.

Volume 14
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FA Series Laser Photoelectric Sensors

Dimensions
mm
Figure 1 Figure 2
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Characteristic curves
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FB Series Photoelectric Sensors
M18 (18 mm) plastic - DC

« Low cost/ high performance

- 13 models available

- Diffuse, polarized reflective, and through-beam models
- Compact plastic housing

« M12 quick-disconnect; order cable separately See Cables/Con
Terminal Blocks & Wiring section

- Potentiometer range adjustment on diffuse models

FB Series Photoelectric Sensors Selection Chart

Part Number Price | Sensing Range | Output State| Logic Connection Wiring | Dimensions
Diffuse
FB6-LN-0F <> NPN M12 (12mm) connector | Diagram 1
FB6-LP-0F <> | 700400 mm no PNP M12 (12mm) connector |  Diagram 2 _
FB6-DN-0E <> | (2761015.751n) NPN M12 (12mm) connector | Diagram 1 Figure
FB6-DP-0E > NG PNP M12 (12mm) connector |  Diagram 2
Polarized reflective*
FBP-LN-0E <> \e NPN M12 (12mm) connector Diagram 1
FBP-LP-0F <> PNP M12 (12mm) connector |  Diagram 2
25m82f) Figure 1

FBP-DN-0E <> \O. NPN M12 (12mm) connector | Diagram 1
FBP-DP-0E <> PNP M12 (12mm) connector |  Diagram 2
Through-beam**
FBR-LN-OF Receiver | <—-> NG NPN M12 (12mm) connector | Diagram 1
FBR-LP-0E Receiver | <—> PNP M12 (12mm) connector Diagram 2 Figue
FBR-DN-0E Receiver | <—-> 8m (26.25 f) \O. NPN M12 (12mm) connector | Diagram 1
FBR-DP-0E Receiver | <—> PNP M12 (12mm) connector |  Diagram 2
FBE-00-0E Emiter | <> - dggg%i(\jlgﬁt M12 (12mm) connector | Diagram 3 -

*Receivers include one round (84mm dia.) RL110-reflector. Purchase additional reflectors separately.

**Purchase one receiver and one emitter for a complete set.

Wiring Diagrams
Diagram 1 Diagram 2 Diagram 3
NPN Output PNPN Output
/‘ﬁ L v, {} o L BROWN | 4
. G . e
DIBWE | _ \_& L
T Bk
Connector
Switching Element Function ""22 c““"““‘:"
;erlllc;gt?sg’ Iﬂgt‘ljels DillussiModols
Light-on|N.C. N.Q.
Dark-on |NO. NC. 3 4
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FB Series Photoelectric Sensors

Specifications Diffuse Models Reflective Models Through-Beam Models

Type Diffuse reflection Polarized reflection’ Through—bea\m2
Sensing Distance 400mm 25m 8m
Light Spot Diameter 25mm at maximum range 200mm at maximum range 600mm at maximum range
Emission Red LED (visible), 645 nm
Sensitivity Adjustable 70 o 400 mm | Fixed | Fixed
Output Type NPN or PNP - Light-on or Dark-on
Operating Voltage 10-30 VDC
No Load Supply Current <20 mA \ <20 mA \ <8mA
Operating (Load) Current <200 mA
Off-state (Leakage) Current N/A
Voltage Drop K5V
Switching Frequency 1kHz
Ripple N/A
Time Delay Before Availability (tv) N/A
Short-Circuit Protection Yes
Operating Temperature Range -2510 60°C (-13° to 140°F)
Protection Degree (DIN 40050) IEC IP65 IEC IP67
LED Indicators - Switching Status Yellow (output energized)
Housing Material Acrylonitrile-butadienestyrene (ABS), black
Lens Material Polymethy! metacrylate (PMMA)
Shack NVibration EN 60947-5-2 part 7, 4, 1/EN 60947-5-2 part 7, 4, 2
Tightening Torque 2.25Nm (1.66 Ib-ft)
Weight 8509 (0.3 02)
Connection M12 connector. Two mounting hex nuts included
Agency Approvals cULus listed, UL file E328811, CE, RoHs
Notes: 1 With standard diameter 84mm RL110 reflector included with sensor. Purchase additional reflectors separately.

2 An emitter and receiver pair must be ordered for a complete sensor set.

Curves FBP series Dimensions
mm [inches]

Figure 1

OUTPUT LED
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o
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0
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=]

Excess Gain Factor

0 100 1000 10000 % Units 439
Distance in millimeters [1.731]

4

||\lllllllluull

Hex Im “ ||‘lllHHHIIHHI B [1(?.6?6]
f T
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SS Series Photoelectric Sensors

« Plastic housing

- IP67 rated

SS Series Photoelectric Sensor Selection Chart

lable

M18 (18 mm) plastic- DC

. 22 models avai

« Axial cable or M12 quick-disconnect models
+ N.O./N.C. selectable output

- Diffuse, polarized reflective, and through-beam models

See r‘ahlerff:nnnectnrs in
Terminal Blocks & Wiring section

Part Number Price |Sensing Range| Ouiput State* | Logic Connection Wiring | Dimensions) Chag,%rsistic
Diffuse
S§82-0N-4A <> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart Set 1
8$52-0P-4A <> | oo o) N.O/N.C. PNP 2m (6.5) axial cable | Diagram 2 Figure 1 Chart Set 1
SS2-0N-4E <> o selectable NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart Set 1
S$S2-0P-4E S PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart Set 1
S85-0N-4A <> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart Set 2
SS5-0P-4A <> | g 79in) N.O/NC. PNP 2m (6.5)) axial cable Diagram 2 Figure 1 Chart Set 2
S§85-0N-4E <> o selectable NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart Set 2
SS85-0P-4E <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart Set 2
SS6-0N-4A <> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart Set 3
S$S6-0P-4A <> | soomm (157in) N.O/N.C. PNP 2m (6.5 axial cable Diagram 2 Figure 1 Chart Set 3
SS6-0N-4E <> o selectable NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart Set 3
SS6-0P-4E <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart Set 3
Polarized reflective
SSP-ON-4A <> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart Set 4
SSP-0P-4A <> 3m (0841 N.O/NC. PNP 2m (6.5 axial cable Diagram 2 Figure 1 Chart Set 4
SSP-ON-4E — ' selectable NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart Set 4
SSP-0P-4E <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart Set 4
Through-beam**
SSR-0N-4A Receiver | <> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart Set 5
SSR-0P-4A Receiver | <> N.O/N.C. PNP 2m (6.5) axial cable | Diagram 2 Figure 1 Chart Set 5
SSR-ON-4E Receiver | <> selectable NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart Set 5
: 8m (262 f) : :
SSR-0P-4E Receiver | <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart Set 5
SSE-00-4A Emitter | <> ) Recelver 2m (6.5') axial cable Diagram 3 Figure 1 Chart Set 5
SSE-00-4E + Emiter | <> Recever-dependent| - gependent M12 (12mm) connector |  Diagram 3 Figure 2 Chart Set 5
1 Check function " = =
*l;ecel:'vers igsl;:de alne ’rlaund (84mm diz;. ) RL110 reflector. sent Function
urchase additional reflectors separately. = i
**Purchase one receiver and one Zmitterylar a complete set. = Reflective Models Diffuse Models
Light-on|N.C. N.O.
Dark-on |N.O. N.C.
Wiring Diagrams
Diagram 1 Diagram 2 Diagram 3 Connector
NPN Output SUBROWN | o pypoutmt 1 BROWN L+ Emitter with check Input 1BROMN W12 connector
2 WHITE 4 BLACK / 2 o~
I —— CHECK
{} 4 BLACK {} 2 WHITE <[j> — D"
2: Teach \23 i L— 2: Teach \__ 3 BLUE L— \)ﬁ L— 3 4
(— Open (¥)Light-on —— (Hight-on 2-meter Axial Cahle version: check is hlack
WH/2 —* (=)park-on WH/2 —'— Open (Z)Dark-on M12 Connector: check is Pin 2 (white)
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SS Series Photoelectric Sensors

Specifications Diffuse Models Reflective Models Through-Beam Models
Type Difuse reflection Polarized reflection’ Through-beam’
Sensing Distance 100mm’ 200mm’ 400mm’ o’ 8u
Light Spot Diameter 50 mm @ 100 mm | 90 mm @ 200 mm |240 mm @ 400 mm 80mm@3m 900 mm @ 10 m
Emission Infrared (880nm) Red (660nm) Infrared (880nm)
Sensitivity Fixed
Output Type NPN or PNP/N.O/N.C. selectable
Operating Voltage 10-30vVDC
Ripple =10%
No-load Supply Current 30mA 15mA (SSE), 20mA (SSR)
Operating (Load) Current <100mA
Off-state (Leakage) Current <10pA
Voltage Drop =1.2volt maximum at 100mA
Switching Frequency 250Hz 25Hz
Ripple N/A
Time Delay Before Availability (fv) 200ms

Short-Circuit Protection

Yes (switch autoresets after overload is removed)

Operating Temperature

-25°10+70° C (-13° to 158° F)

Protection Degree (DIN 40050)

IEC IP67

LED Indicators Switching Status

Yellow (output energized)

Red (output energized)

Housing Material

Polybutylene Terephthalate (PBT) plastic housing, polycarbonate (PC) cable exit

Lens Material

Polymethyl metacrylate (PMMA)

Shock/Vibration

See terminology section

Tightening Torque

1 Nm (0.74 b-f)

Weight

100g (3.53 02)

200g (7.0502)

Connectors

2m (6.5') axial cable; M12 (12mm) connector

Agency Approvals

CE

TWith 100x100mm white matte paper
2 With 200x200mm white matte paper
3with standard @84mm RL110 reflector

4Each sensor includes one 84mm round reflector (RL110). P

urchase additional reflectors separately.

5An emitter (SSE) and receiver
(SSR) pair must be ordered for a
complete sensor set.

Dimensions

in/mm

Figure 1

—
—]
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65 mm
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SS Series Photoelectric Sensors

Characteristic curves

Chart Set 1

Chart Set 2

Chart Set 3

Chart Set 4

Chart Set 5
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MS Series Photoelectric Sensors

M18 (18 mm) plastic with
background suppression - DC

-4 models available
- Diffuse reflection with background suppression
- Plastic housing

See Cables/Connectors in
Terminal Blocks & Wiring section

- Axial cable or M12 quick-disconnect models
« NPN, PNP, N.O./N.C. selectable output
- IP67 rated

MS Series Photoelectric Selection Chart

Part Number | Price | Sensing Range | Oulput State |  Logic Connection Wiring | Dimensions Chagﬁlvn:rslstl b
MS0-00-04 | <> , N.O/N.C. NPN/PNP 2m (6.5) axial cable Figure 1 Chart 1
50mm (1.97in) Di 1 -
MS0-00-0E | < selectable selectable M12 (12mm) connector |ag£zr1m Figure 2 Chart 1
MS1-00-04 | <> 100mm (3940 N.O/N.C. NPN/PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 2
MS1-00-0E | < ’ selectable selectable M12 (12mm) connector Figure 2 Chart 2
Wiring diagrams
Diagram 1 Diagram 2 Connector
NPN Output ; L PNP Output . . M12 Connector
+ + 2 o1
_/— 2 WHITE —/— 2 WHITE
03 __—'zj Sk 0 __—-: e
S ~ o T A
Note For Diagram 1 and Diagram 2: For N.0. — Brown 1 to L+ and Blue 3 to L-
For N.C. - Blue 3 to L+ and Brown 1 to L- 2 2 .
’ Switching Element Function
Thru-beam and | Diffuse Reflective
Reflective Models |Models
. . Light on |N.C. N.O.
Dimensions Dark on 0 NG,
in/mm)
Figure 1 . Figure 2
&
— _ s .
q | i é - ] %
— B 5 | | =
. , ) 71 228" 167
a1 2.28"/ 167/
317 18my o 4.mm AT S 3.157 s Amm
& mm 8%-#% 12.mm 80 mm

Characteristic curves
Chart 1

Background suppression

Chart 2

Background suppression

Warning: These products are not
safety sensors and are not suitable for
use in personal safety applications.
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MS Series Photoelectric Sensors

MS Series Specifications

Standard Distance Extended Distance

Type Diffuse reflection with background suppression

Sensing Distance 50mm’ 100mm’
Light Spot Diameter 0.6 mm @50 mm 09 mm @100 mm
Emission Infrared (880nm)

Sensitivity NPN/PNP selectable; N.O./N.C. selectable

Output Type 5%

Operating Voltage 10-30vVDC

No-load Supply Current 40mA

Operating (Load) Current <100mA

Off-state (Leakage) Current <10pA

Voltage Drop <1.2volt maximum at 100mA

Switching Frequency 80Hz

Ripple =10%

Time Delay Before Availability (tv) 200ms

Short-Circuit Protection

Yes (switch autoresets after overload is removed)

Operating Temperature

-25°t0+70° C (-13°to 158° F)

Protection Degree (DIN 40050)

IEC P67

LED Indicators - Switching Status

Red (output energized)

Housing Material Polybutylene Terephthalate (PBT) plastic housing, polycarbonate (PC) cable exit
Lens Material Plexiglass 7N

Shock/Vibration See terminology section

Tightening Torque 1 Nm (0.74 Ib-ft)

Weight 1509 (5.29 07)

Connectors 2m (6.5) axial cable; M12 (12mm) connector

Agency Approvals CE

TWith 100x100mm white matte paper
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FARS Series Photoelectric Sensors

_ ‘ FARS-BN-0E

FARS-BN-0A

M18 (18 mm) plastic -
DC

The FARS series is a direct reflection
diffuse sensor with adjustable back-
ground suppression. By using an
embedded linear position sensor
and a microprocessor, the FARS
sensor has excellent capabilities in
sensing targets of all shades of
color, from a 90% reflective white
target, all the way to a 6% reflective
black target. The sensing distance
can be adjusted between 30 mm
and 130 mm using the lateral
trimmer.

Features

- 8 models, diffuse with background

suppression

+ 30/130 mm adjustable maximum

reading distance

- Cable or M12 quick disconnect
« Plastic or metal housing

- Supply voltage: 10 - 30 VDC,
output current: 100 mA

« LED light status indicator

Terminal Blocks & Wiring section

- IP67 housing protection

- Complete protection against

electrical damage

18mm diameter Diffuse Sensors Selection Chart

. | Voltage| Sensing| Switching | Sensing Thru-Beam . -
Part Number | Price Range Range  Frequency Beam  Component Output Type Connection Type | Wiring
FARS-BN-0A <> NPN NO + NC complementary| 2 meter axial cable
M2 Quick d : Diagram 1
uick disconnec
FARS-BN-0E <> ; Nko/NC d NPN NO + NC complementary (purchage cable separately)
ackgroun
FARS-BP-0A <> suppression | PNP NO + NC complementary| 2 meter axial cable
— Diagram 2
FARS-BP-OE | <~ 30-130 : PNP NO NG complementay | ot ke el
10030 | % kg | Redlight p parately
VDG | g (660 nm) ,
FARS-0N-0A <> adjustabie NPN NO/NC selectable 2 meter axial cable
M2 ook i t Diagram 3
uick disconnec
FARS-ON-0E PN X NkO/NC ) NPN NO/NG selectable (purchage cable separately)
ackgroun
FARS-0P-0A <> suppression PNP NO/NC selectable 2 meter axial cable
M2 Quick d : Diagram 4
uick disconnec
FAHS'”P'”E <> PNP NO/NC selectable (pUI’Chﬂge cable Separately)
Wiring Diagrams
Connector
Diagram 1 Diagram 2 W12 Comector
NPN Ouput Lopn, L, PAP Ouput o, 2 o'
4 BLACK
<O> 4 BIACK <[j> — =2 wame
2 WHITE ?
s —— ST L- 4 — 3 BLUE L= 3 4
2 — L 2 ——1_
Diagram 3 Diagram 4
NPN Ouput 1 BROWN L PNP Quput  Brown L NO Light ON
T NC | DarkON
[~ 4 BuLAck — 2
| 2 WHTE | o4 BLACK
2Teen | N GIBWE 2: Toaoh \_23 BLUE; -
— Open @Light-on — @Light-on
WH/2 —* @Dark—on WH/2 —'—Open @Dark-on
Volume 14
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FARS Series Photoelectric Sensors

Black-White Differential Chart

2
. Black-White Differential Graph
= <
B 0 i _\k/ T — This graph shows the difference in
9 \\ \\ distance between where the FARS series
s \ N sensors defect a 90% reflective white
P \ card, versus a 6% reflective black test
a -4 N card under the same conditions. As the
adjoining graph illustrates, the FARS
T — Black 6% N\ series sensors provide practically a zero
\ millimeter difference between the white
T | By A0 and black target at a setup distance of
- - White 90% 80 mm, 3 mm difference at a setup
109 distance of 100 mm and 10 mm for a
1 setup distance of 130 mm.
30 40 50 60 70 80 90 100 110 120 130
Distance (mm)
Blind zone chart
-
= 25 .
= Blind Zone Graph
S - = White 90%
g 20 4 This graph shows the blind zone, which
2 Gray 18% is where the FARS series sensors will not
- 15 1 Bl detect, depending on the setup distance.
— ack 6% . .
E 10 For setup sensing distance of 30 mm the
a FARS sensor will have a blind zone of 25
5 mm, so the effective sensing envelope is
from 25 mm to 30 mm; but, as the setup
0 sensing distance is increased, the blind
zone decreases.The graph shows that
-5 r r r r r r r r r from a setup sensing distance of 60 mm
30 40 50 60 70 80 90 100 110 120 130 [° 130 mm, the blind zone is zero
millimeters.
Spot dimension chart
T 10
E s
>_
S 6 ——
bt
= 4 B — Switching Element Function
g 2 Thru-beam and Diffuse Reflective
0 Reflective Models \Models
2 Lighton  |N.C. N.O.
-
4 ——— Darkon |NO. N.C.
-6 —
-8
-10
0 5 10 15
Distance X (cm)
Volume 14
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FARS Series Photoelectric Sensors

Type 18 mm Diffuse with Background Suppression
Sensing Distance 30-130 mm
Light Spot Diameter 13 mm @100 mm
Emission Red Light (660 nm)
Sensitivity Adjustable

NPN/PNP
Output Types Q/Qnot

L-on/D-on, switch-selectable

Operating Voltage 1010 30 VDC
No Load Supply Current 25 mA
Operating (Load) Current 100 mA
Off-state (Leakage) Current =10 pA@ 30 VDG
Voltage Drop 2V max @ 100 mA
Switching Frequency 1 kHz
Ripple =10%
Time Delay Before Availability (tv) 200 ms
Short-circuit Protection Yes
Operating Temperature 13°F to 158°F (-25°C t0 +70°C)
Protection Degree(DIN 40050) IP67

LED Indicators- Switching Status

Yellow Output/Short Creuit Status

Housing Material Polybutylene Terephthalate (PBT)

Lens Material Poly methyl methacrylate (PMMA),

Shock/Vibration per IEC EN 60947-5-2

Tightening Torque 1 Nm (0.74 Io-ft)

Weight 28576 g (1.008 02)

Connectors 2m (6.5 axial cable; M12 (12mm) connector

Agency Approvals UL, CE

. . 65.2
Dimensions G
LED
(mm) 0 ; —
& ,(( ,,,,,,,,, IR |
-E
79.4
3.7 42.5 17.6 15.6
|
Warning: These products are not
=B safety sensors and are not suitable for
;—‘l use in personal safety applications.
B
=l
Volume 14
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IP69K-rated Photoelectric Sensors

90°

100 to 150 mm
(~4-6"

= -

Delivery rate: 14 — 16 |/min
Water pressure: 80 — 100 bar
(= 1100 — 1500 psi)

Rotation at 5 rpm

Overview

IP69K high-pressure cleaning test

The ADC Food and Beverage products were tested in accor-
dance with the IP69K standard, according to DIN 40050 part
9. The goal of this test was to duplicate pressure cleaning
conditions on a plant floor. In the test fixture, the sensors were
exposed to a 1500 psi spray of water at a temperature of 176
°F. The duration of each cleaning cycle was 30 seconds. The
test was performed at specified angles using a spray nozzle
located at a distance of 4” from the switch.The sensors with-
stood test conditions and were still operable, providing 100% of
sensing range.

Thermal endurance

In pressure cleaning environments, proximity and photo sensors
can be exposed to extreme temperature conditions. A thermal
shock test was performed on the proximity sensors by cycling
the temperature to ensure their consistent high reliability. All
proximity and FFRS photoeyes can withstandtemperatures up to

100°C (212°F).

www.automationdirect.com/photoelectric

60 Jet for 30

seconds
from each
angle

30°

FDA certified Materials

The ADC Food & Beverage sensors are manufactured from
materials capable of withstanding solutions used during equip-
ment cleaning. These materials are all approved by the FDA for
use in food production environments:

- 316L (V4A) stainless steel

« PMMA (acrylic)

« PEEK (Polyether Ether Ketone)

« PPS (Techtron)

Third Party chemical testing companies such as ECOLAB and
Johnson Diversey have tested these products with common
cleaning agents, such as P3-clint KF and P3-topax 52, to
assure continued operation.
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FFR3-BN-1E

M18 (18 mm) stainless
steel - DC

« 30 models - diffuse, polarized
reflective, retro-reflective and

through-beam
+ 20 m maximum reading distance

%

-
; & « M12 quick disconnect

= (purchase cable separately)
- 316L stainless steel housing
« Supply voltage: 10 - 30 VDC

« LED light status indicators:
yellow (output),
green (teach-in function for some
diffuse and reflective models)

- IP69K rated for food and beverage
applications

- Complete protection against electrical
damage

« M18 mounting hex nuts included

FF Series IP69K-rated Photoelectric Sensors

A

See Cables/Connectors in
Terminal Blocks & Wiring section

FF Series Photoelectric Sensor Selection Chart

Part Number Price  |Sensing Range Output State | Lagic Connection Wiring chagf{;%’;s" g
Diffuse

FFR3-BN-1E <> N.O/N.GC. NPN Diagram 3 Chart Set 1
FFR3-BP-1E = | omm@sin) complementary - [~ pyp Diagram 4 Chart Set 1
FFR3-0N-1E <> o N.OJN.C. NPN Diagram 1 Chart Set 1
FFR3-0P-1E <> selectable PNP Diagram 2 Chart Set 1
FFI7-BN-1E <> N.O/NC. NPN Diagram 3 Chart Set 2
FFI7-BP-1E > | soomms7in) CoMPEMENtary | NP | 112 (12mm) connector | _Diagram 4 Chart Set 2
FFI7-ON-1E <> o N.ONC. NPN | (purchase cable separately) | Diagram 1 Chart Set 2
FFI7-0P-1E <> selectable PNP Diagram 2 Chart Set 2
FFI8-BN-1E <> N.O/N.C. NPN Diagram 3 Chart Set 3
FFI8-BP-1E <> 800 (315 n) complementary PNP Diagram 4 Chart Set 3
FFI8-ON-1E <> o N.O/NC. NPN Diagram 1 Chart Set 3
FFI8-0P-1E <> selectable PNP Diagram 2 Chart Set 3
Polarized reflective*

FFRP-BN-1E e <> N.O/NGC. NPN Diagram 3 Chart Set 4
FFRP-BP-1E » <> complementary - pyp Diagram 4 Chart Set 4
FFRP-ON-1E » <> N.O/N.C. NPN Diagram 1 Chart Set 4
FFRP-OP-1E <> m31n selectable PNP | M12 (12mm) conngctor | Diagram 2 Chart Set 4
FFRN-BN-1E <> ' ONC. NPN | (purchase cable separately)|  Diagram 3 Chart Set 4
FFRN-BP-1E <> complementary - pyp Diagram 4 Chart Set 4
FFRN-ON-1E <> N.O/N.C. NPN Diagram 1 Chart Set 4
FFRN-0P-1E <> selectable PNP Diagram 2 Chart Set 4
Retro-reflective for transparent objects *

FFRL-BN-1E <> N.O/N.C. NPN Diagram 3 Chart Set 5
FFRL-BP-1E <> 13 complementary PNP | M12 (12mm) connector | Diagram 4 Chart Set 5
FFRL-ON-1E <> ' NONC. NPN | (purchase cable separately) [ Diagram 1 Chart Set5
FFRL-0P-1E <> selectable PNP Diagram 2 Chart Set 5
Through-beam**

FFIZ-BN-1E o Receiver <> NPN Diagram 3 Chart Set 6
FFIZ-BP-1Ee | Recever | < complementary [ pyp Diagram 4 Chart Set 6
FFIZ-ON-1E » Receiver <> S NO/NG. NPN M12 (12mm) connector | Diagram 1 Chart Set 6
FFIZ-0P-1E o Receiver <> m (6261 selectable pNp | (purchase cable separately) | piggram 2 Chart Set 6
FFIH-00-1E Emitter <> Receiver dependent | RECEer Diagram 5 Chart Set 6
FFIH-X0-1E+ Emitter <> COBNGr CEPENTEmt| - dependent Diagram 6 Chart Set 6
:‘;:iik — Switching Element Function
*Zeff:ci;/:g si:;laur(;e’z;;e round (84mm dia.) RL110 reflector. Purchase additional ;’g;/egtel%n Ial’;yllfe Is %’gggfs Reflective
**Purchase one receiver and one emitter for a complete set. Ligh ton N.C. N.O.

o Sensors without sensitivity adjustment Darkon  |NO. N.C.

Sensors

1-800-633-0405




FF Series IP69K-rated Photoelectric Sensors

Wiring Diagrams

Diagram 1

NPN Ouput
1_BROWN

@ §4 BLACK

)

2 WHITE

5> |-
44— — 3 BLUE L

Diagram 3

NPN Quput 1 BROWN
L+

4 BLACK
<O> 2 WHITE

2 Toaoh N\, BLUE .
S3BWE

— Open @Light-on
WH/2 —" @Dark-on

Diagram 5

1 _BROWN

02

L+

e L+
\_ sewe |

Diagram 2
PNP Ouput
51 BROWN L+
/ 4 BLACK
@ — 2 wame
o
4 — 3 BLUE L=
2 —_—1_
Diagram 4
PNP Ouput 1 BROWN L
_/- 2 WHITE
O —'_B—E
4 BLACK
2: Teach \ L—
3 BLUE
— @Light-on
WH/2 —'—Open @Dark-on
Diagram 6
1 BROWN

{} CHECK ) .

2-meter Axial Cable version: check is black
M12 Connector: check is Pin 2 (white)

www.automationdirect.com/photoelectric

Connector
M12 Connector

2

Sensors

1

Volume 14

el19-27

Autormation
Direct

Company
Information

Systems
Overview

Programmable
Controllers

Field /0

Software

C-more &
other HVI

Drives

Soft
Starters

Motors &
Gearbox

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temperature
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures

Tools

Pneumatics

Safety

Appendix

Product
Index

Part#
Index




FF Series IP69K-rated Photoelectric Sensors

Characteristic curves

Chart Set 1

Chart Set 2

Excess gain Parallel displacement Excess gain Parallel displacement
1000 S T = @ T T T 1
L B B S R N [—— . -
o 10 - Kodak white paper 90% | B — Kodak White paper 90%
| Kodak white paper 90% g ‘E\ 30
| f — Vv
10 = = E E s > odak White paper 90%] &
= E| n
7 Kodak gray paper 18%]| § L e § 0 —~
s g0 S £ g —
I 2 ! N S S 2
10 Q 5 I S AN Q N
f N [N e
T =
I 20+ = Kodak Gray paper 163 § | KodakGray paperisn \
= = 7 2
1 l 15 F lﬁodakgr‘ayqape‘r@% ) T T T = ‘ ‘ ‘ ‘ ‘
E + + t
0 2 4 6 8 10 o 2 4 6 8 10 0 0 20 30 9 0 10 2 0 4
Distance (cm) Distance (cm) Distance (cm) Distance (cm)
Excess gain Parallel displacement Excess gain Parallel displacement
200 T T 100 60
White 50
Kodak90% [ 7] Iy N
B / 7 £
g £ 20
S S
I - N\LRL110-P80 10 \
] L — N ] A}
O O
S = < S 10 4o > S 0
3 K f # S a0 ]
2 V] t - " 2 /
a ] \{ RL100D 3
10T Grey A I 30
odak gray paper 1 | Kodak18% ';g
1 ot ' s
0 20 4 6 8 100 0 2 4 & 8 10 o . 5 i o 1 5 3 a4 s
Distance (cm) Distance (cm) Distance (m) Distance (m)
Excess gain Parallel displacement Excess gain Parallel displacement
100 50 250
4 200 =
— 30 — 150
10 § 20 § 100
7 o 0 T 7
7 2 I§]
kS < 0 < < 0
A A 8 g s
S LIl g S g N
20 -100
30 -150. izd
@ 200 ]
0 -250.
0 1 2 =0 0 ] 5 10 15 2 25 3
Distance (m) Distance (m) Distance (m) Distance (m)
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FF Series IP69K-rated Photoelectric Sensors |-
FF Series 18 mm Photoelectric Sensors Specifications Sysems
Type Diffuse Reflective Polarized Reflective Through-beam*®
Model Series FFR3 FFI7 FFI8 FFRL FFRN ‘ FFRP FFiZ ‘ FFIH Contolers
Sensing Distance 100 mm' 400 mm? 800 mm® im 4m' 20m
Light Spot Diameter 10 mm @ 100 mm| 50 mm @ 400 mm | 180 mm @ 800 mm|80 mm @ 1 m 200 Mm@ 4m 600 mm @20 m Al
Emission Red (660 nm) | Infrared (660 nm) | Infrared (880 nm) Red (660 nm) - ‘ Infrared (880 nm) | | software
Sensitivity Teach ‘ None
Output Type See individual parts on Selection Chart ocm";?m
Operating Voltage 10-30VDC .
No-load Supply Current =30mA <25mA 40mA s
Operating (Load) Current <100mA st
arters
Off-state (Leakage) Current <10pA at 30 VDC
lVoltage Drop 2V max at 100mA s
. . earnox
Switching Frequency 500 Hz 250 Hz -
Ripple =10% S
Time Delay Before Availability (fv) 200ms
Short-Circuit Protection Yes, switch auto-resets after load is removed Wotor
Operating Temperature -13°F to 176°F (-25°C to 80°C)
Protection Degree (DIN 40050) IEC IP68, IP6IK Proximiy
Green ON: teach function available
Green OFF: teach function blocked Yellow: Yellow: Photo
LED Indicators- Switching Stafus |Green Fast flashing: fine teach active Output state - O models Sunply on Sensors
Green Slow Flashing: teach in progress Light state - B models pply
Yellow ON: Output state - Excess gain O models™; Light state - Excess gain B models™ Iéi\:vT:ittches
Housing Material 316L stainless steel
Lens Material Poly methyl methacrylate (PMMA), FDA certified Ericoders
Exit Connector Grilamid Curtent
Shock/Vibration See terminology section Sensors
Tightening Torque 50 Nm (36.88 Ib-ft) e
Weight 120g (4.23 0z2) Sensors
Connection M12 plug Temperature
Agency Approvals CE, cULus file E187310, ECOLAB, RoHS, Johnson Diversey Sensors
Twith 100x100mm white matte paper Pushbuttons/
2With 200x200mm white matte paper lgits
3With 400x400mm white matte paper EaEs
4 With standard diameter 84mm RL110 reflector, included with sensor
5 An emitter and receiver pair must be ordered for a complete sensor set. _FF’_eIays/
“Note: Yellow LED Fixed On: Excess Gain <2. Yellow LED flashing: Excess Gain<2 mers
Comm.
Terminal
Blocks &
Wiring
Dimensions Pover
98.3
mm(in) £3:871 Circuit
82.5 15.8 Protection
[325] 0,62
[06é04]—| I 11..5 [5629] / Enclosures
\HJ \HHHHHHHH\H\HHHHHHHH\ T A Anmmm e NHNH\HNHHWHH\HH[HHHHH A i
111hﬁ111111H1111W1H1H111H1\IH111111}1}1};}1}1}1}1}1}1}IHHHHHH’HHHHHHH’HNHHHIHH\HHHH | il 1 111H1H1w,11111H111111”H1H111H1HJ‘111H1H11\W\\HHHHHWH\HHH\H \HHH\H\H”HWHH\H HHHHHH'I Tools
e A
M8 X 1 [2.55'21_" we xt @/ I—:g.légn—‘ Pneumatics
1. M12 PLUG CABLE EXIT Safety
2. LED STATUS INDICATOR
¢N.O. OUTPUT ENERGIZED> Appendix
3. SHIELDED VERSION
Product
Warning: These products are not safety Index
sensors and are not suitable for use in
personal safety applications. mf
Volume 14
www.automationdirect.com/photoelectric Sensors e19-29




FFRS Series IP69K-rated Photoelectric Sensors

M18 (18 mm) stainless
steel - DC

- 8 models, diffuse with background
suppression

- Choose from 30/130 mm adjustable
maximum reading distance, or
60/100 mm adjustable maximum

« LED light status indicators:
yellow (output),
green (teach function)

- IP69K rated for food and beverage

| . - '.,

= S ) ) applications Y s
ding dist for sh bject See Cables/Connectors in
FFRS'BN'1 E rea mg. ' a.mce or shiny ebjects . Complete protection against Terminal Blocks & Wiring :e::tinn
+ M12 quick disconnect electrical damage -
(purchase cable separately) oh included
- 316L stainless steel housing » M18 mounting hex nuts include
- Supply voltage: 10 - 30 VDC
18mm FFRS Series Photoelectric Sensors Selection
: Voltage | Sensing | Switching | Sensing . i
Part Number Price Range | Range | Frequency Beam Output Type Connection Type Wiring
FFRS-BN-1E <> NPN NO + NC complementary Diagram 3
FFRS-BP-1E <> 300130 mm " PNP NO + NC complementary Diagram 4
; z
FFRS-ON-1E <> adjustable NPN NO + NC selectable Diagram 1
FFRS-0P-1E < | 101030 Red PNP NO + NC selectable MH2 quick disconnect Diagram 2
FFRS-BN-1E77 | < VDG (660 mm) INPN NO + NC complementary | (purchase cable separately) | Diagram 3
FFRS-BP-1E77 | <> thr)j%réitgy PNP NO + NC complementary Diagram 4
400 H
FFRS-ON-1E77 | <> 60a}1(1?u1s?£b1gm ’ NPN NO + NC selectable Diagram 1
FFRS-0P-1E77 | < PNP NO + NC selectable Diagram 2
N.O. | LightON
. . N.C. | DarkON
Wiring Diagrams
Diagram 1 Diagram 2
g g Connector
NPN Ouput PNP Ouput
. L M12 Connector
1 _BROWN —
_/" L+ _/- 4 BLACK + 2 S 1
{} ——oa <[j> <: 2 WHITE
2 WHITE \_ L
o — BT - “ 3 BuE
2 —t 2 — 1 3 4
Diagram 3 Diagram 4
NPN Ouput 1 BROWN L+ PNP Quput 1eRON |
4 BLACK _/— 2 WHITE
— - _-D—
<O> 2 WHITE @ 4 BLACK
2: Teach \_ 3 BLUE L— 2: Teach \_z - BLU? L—
— Open (+)Light-on —— (Hight-on
WH/2 —' @Dark-on WH/2 —'— Open @Dark-on
Note: In case of combined load, resistive
and capacitive, the maximum admissible
capacity (C) is 0.1 pF for maximum output
voltage and current.
NOTE: CLASS 2 POWER SUPPLY REQUIRED
Volume 14
e19-30 1 Sensors 1-800-633-0405
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Scanning range Spot dimension Field 110

// Software

25 L~ C-more &
90%/6% / other HVI

20

Drives

5 Soft
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<
-10 N Motors &
0 40 80 120 160 0 4 80 10 160 Gearbox
Distance (cm) Distance (cm)

90%/ 90%
—

/
/ 90%/18%
10 |
/
v
"

Distance (mm)
Distance (mm)

Steppers/
Servos

Motor
Controls

FFRS-**-**77 Special model for shiny object

Proximity
. . Sensors
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Photo

90% /6% Sensors

8

S
<—
3|

I

~
o
&
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Limit
Switches
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Encoders

N[y
|
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Current
AN Sensors
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FFRS Series IP69K-rated Photoelectric Sensors

FFRS Series 18 mm Photoelectric Sensors Specifications

Background Suppression

Type Standard For Shiny Objects
Model Series FFRS FFRS**77
Sensing Distance 30t0 130 mm 60 to 100 mm
Light Spot Diameter 13 mm @ 100 mm

Emission Red 660 nm

Sensitivity Teach

Output Type See individual parts in Selection Guide
Operating Voltage 10-30vVDC

No-load Supply Current <50mA

Operating (Load) Current <100mA

Off-state (Leakage) Current <10mA at 30 VDC

Voltage Drop 2V max at 100mA

Switching Frequency 1 KHz 400 Hz
Ripple =<10%

Time Delay Before Availability (tv) 200ms

Short-Circuit Protection

Yes, switch autoresets after load is removed

Operating Temperature

-13°F to 176°F (-25°C to 80°C); short exposure 15 minutes, to 212°F (100°C)

Protection Degree (DIN 40050)

IEC IP68, IP6IK

LED Indicators - Switching Status

Green ON: teach function available
Green OFF: teach function blocked
Green Slow Flashing: teach in progress
Yellow ON: Output state - O models™;
Yellow ON: Light state - B models*

Housing Material 316L stainless steel

Lens Material Poly methyl methacrylate (PMMA), , FDA certified

Exit Connector Material Grilamid

Shock/Vibration See terminology section

Tightening Torque 50 Nm (36.88 Ib-ft)

Weight 200g (7.05 0z)

Connectors M12 plug

Approvals CE, cULus file E187310, ECOLAB, RoHS, Johnson Diversey
Dimensions
mm(in)

Volume 14

e] 9 - 3 2 Sensors

1. M2 PLUG CABLE EXIT

2. LED STATUS INDICATOR
(N.O. OUTPUT ENERGIZED)

3. SHIELDED VERSION

Warning: These products are not safety
sensors and are not suitable for use in
personal safety applications.
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MQ Series Photoelectric Sensors

M18 (18 mm) plastic - AC

The MQ series is an AC diffuse photo-
electric with a unique 90° optic package
for mounting in space-limited applica-
tions. This series fits in a standard 18 mm
mounting bracket or mounting hole, and
is available in a choice of 20-250 VAC
outputs in NO or NC configurations with
an M12 disconnect. All MQ models
include background suppression with
maximum available sensing distances of
50 mm or 100 mm.

>\

18mm AC Photoelectric Reflection Sensors with Background Suppression Selection Chart

Features
- Diffuse with background suppression

- Models with 50 mm or 100 mm
maximum reading distance

+ M12 plug connection

« Plastic housing

- Supply voltage 20 - 253 VAC

« LED output status indicator

- Light - ON, Dark - ON selectable
- IP67 housing protection

. | Voltage | Sensing |SWitching | gensing| Thru-Beam )
Part Number| Price Range | Range Frequency | geam Component Output Type Connection Type
MQ0-00-0E | <—> | 2tp253 | 50mm o5 Iy infrareg | NO/NC background TRIAC LO/DO selectable | M12 quick disconnect (purchase cable separately)
MQ1-00-0E | < VAC 100 mm SUPPrEssIon | TRIAC LO/DO selectable | M12 quick disconnect (purchase cable separately)
Wiring Diagram Connector
1 BROWN M12 Connector
_/—D— 1
2 WHITE 2 o 1
O —'_B—E
4 BLACK
2: Teach \_ N 3 4
3 BLUE
NO Light ON
WH/2 _:_Open Light-on NL' Dark ON
|_@ Dark-on
Characteristic Curves
c 100 c 10 T
] i1 IR ol o
o [ <
white paper / \‘ while paper |
h N .
MQO0-00-0E Wi \
N
0 black paper ‘\
I i NI
; T black paper
Hlii M
)
.-'-""" \
. L 5 N
0 1 10 100 40 42 ad 46 48 50
Distance (mm) Distance (mm)
£ 100 | £ 10 e TTTTTTTTT]
< white: paper 0 ™ whiile paper
MQ1-00-0E ST
Iy
/ S
10 .J' N
black paper H—
I
- / q black paper
I il --...__'_.“*
pr
a i 10 100 B0 @2 B4 D6 @8 10D
Distance (mm) Distance (mm)
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MQ Series Photoelectric Sensors

MQ Series Photoelectric Sensors Specifications

Type 18 mm Diffuse with Background Suppression, 90° Radial Optic
Model Series Mao/mat

Sensing Distance 50 mm /100 mm
LightSpot Diameter 0.6 mm @ 50 mm/0.9 mm @ 100 mm
Emission Infrared (C880nm)
Sensitivity Fixed

Output Types TRIAC

Operating Voltage 20 - 253 VAC

No Load Supply Current 40 mA

Operating (Load) Current <300 mA

Off-state (Leakage) Current (max) =1.5 mA @ 250 VAC
Voltage Drop 3V @ 300 mA
Switching Frequency 25 Hz

Ripple =10%

Time Delay Before Availability (iv) 200 ms
Short-circuit Protection Yes

Operating Temperature 13°F to 158°F (-25°C to +70°C)
Protection Degree (DIN 40050) P67

LED Indicators - Switching Status

Yellow Output State

Housing Material Polybutylene Terephthalate (PBT)
Lens Material Poly methyl methacrylate (PMMA)
Shock/Vibration See terminology section
Tightening Torque 1 Nm (0.74 Ib-ft)
Weight 34.473 9 (1.216 02)
Connectors M12 quick disconnect
Agency Approvals UL Recognized £130644, CE
Dimensions

(mm)

B8.4

34 14.3

29.7

7B.7

19.B

Warning: These products are not

Volume 14
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use in personal safety applications.
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MV Series AC Powered Photoelectric Sensors

M18 (18 mm) plastic- AC

« 12 models available

- Diffuse, polarized reflective, and through-beam models
- Plastic housing

« Axial cable or M12 quick-disconnect models

- Operates on 20 to 253 VAC

- IP67 rated )

See Cahleé,'_f:_nwnnectors in
Terminal Blocks & Wiring section

MV Series Photoelectric Selection Chart

Part Number Price | Sensing Range | Output State Connection Wiring |\Dimensions| Characteristic Curves
Diffuse
MV2-A0-0A <> ) 2m (6.5 ft) axial cable Diagram1 Figure 1
100mm (3.9 1in.) - - Chart 1
MV2-A0-0E <~ M12 (12mm) connector |  Diagram?1 Figure 2
MV4-A0-0A 2m (6.5 ft) axial cable Diagram1 Figure 1
i 200mm (7.9 in.) N.O. 651 - d ‘g Chart 2
MV4-A0-0E <~ M12 (12mm) connector |  Diagram?1 Figure 2
MV6-A0-0A <> 400mm (5.7 n) 2m (6.5 1t) axial cable D?agram1 Figure 1 Charts
MV6-A0-0E <> M12 (12mm) connector |  Diagram1 Figure 2
Polarized reflective *
MVP-A0-0A <> 2m (6.5 ft) axial cable Diagram1 Figure 1
3m (9.8 1t N.O Chart 4
MVP-A0-OF <> @81 M12 (12mm) connector |  Diagram1 Figure 2
Through-beam**
MVE-00-0A Emitter <> ) 2m (6.5 ft) axial cable Diagram 2 Figure 1
- Receiver dependent - - Chart 5
MVE-00-0E Emitter | <> M12 (12mm) connector |  Diagram 2 Figure 2
- 16m (52.5 ft) - - -
MVR-A0-0A Receiver | <> N.O. 2m (6.5 ft) axial cable Diagram1 Figure 1 Chats
MVR-A0-0E Receiver | <——> N.O. M12 (12mm) connector |  Diagram1 Figure 2

*Receivers include one round (84mm dia.) reflector. Purchase additional reflectors separately. **Purchase one receiver and one emitier for a complete set.

Wiring diagrams

Diagram 1 Receiver Diagram 2 Emitter Connector
1_BROWN M12 Connector
>———— L1 o1 BROWN
{} 4 BLACK <O> 2 o1
ORs. B )
Dimensions
(mm)
Figure 1 Figure 2
&
E —
I 1T HEEe — 14 [ FEE |
= =[] 5 —E- ]
i S =y=0
h— 58 4 L5 8 e
8 80 l— 12. 80

Volume 14
www.automationdirect.com/photoelectric Sensors e19-35

e o
Automeatior
irect

Company
Information

Systems
Overview

Programmable
Controllers

Field I/0
Software

C-more &
other HVI

Drives

Soft
Starters

Motors &
Gearbox

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temperature
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures

Tools

Pneumatics

Safety

Appendix

Product
Index

Part#
Index




MV Series AC Powered Photoelectric Sensors

Specifications Diffuse Models Reflective Models Through-Beam Models
Type Diffuse reflection Polarized reflective. Through-beam
o MV2 models: 100mm 3
Sensing Distance MV4 models: 200mm, 3m 16m
2

MV6 models: 400mm

. MV2 models: 50 mm @ 100 mm
Light Spot Diameter MV4 models 900 mm @ 200 mm 80mm@3m 1200 mm@20m
MV6 models: 240mm @ 400 mm

Emission Infrared (880nm ) Red (660nm) Infrared (880nm)
Tolerance +15/-5% Sn N/A
Sensitivity Fixed

Output Type TRIAC

Operating Voltage 20-253VAC, 50/60Hz

No-load Supply Current 30mA (ms) F{Ee@é?\feﬁo%\({m)
Operating (Load) Current 5-300mA (rms) (Ta=50°C)

Off-state (Leakage) Current 1.5MA (rms) max. at 250VAC

Voltage Drop 3V max. 1:=300mA

Switching Frequency 25Hz

Ripple =<10%

Time Delay Before Availability (tv) 200 ms

Short-Circuit Protection Yes

Operating Temperature -25°t0 +70°C (-13° to +158°F)

Protection Degree (DIN 40050) IEC IP67

LED Indicators - Switching Status red (output energized)

Housing Material Polybutylene Terephthalate (PBT) plastic housing, polycarbonate (PC) cable exit
Lens Material Plexiglas 7N

Shock/Vibration See terminology section

Tightening Torque 1 Nm (0.737 Ib-ft)

Weight 35-100g 70-200g
Connectors 2m (6.5') axial cable; M12 (12mm) connector

Agency Approvals UL Recognized E130644, CE

Twith 100x100mm white matte paper
2 With 200x200mm white matte paper
3With standard @84mm RLT10 reflector

“4Each sensor includes one 84mm round reflector (RL110). Purchase additional reflectors separately.

5An emitter (SSE) and receiver (SSR) pair must be ordered for a complete sensor set.

Switching Element Function

Thru-beam and Diffuse Reflective
Reflective Models |Models

Lighton |NC. N.O.
Darkon |NO. N.C.

Warning: These products are not
safety sensors and are not suitable for
use in personal safety applications.
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MV Series AC Powered Photoelectric Sensors

Characteristic curves
Chart 1

Excess gain

1 10 100 1000
Distance (mm)

Chart 2

Excess gain

1 10 100 1000
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Chart 3

Excess gain
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Chart 5
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C5 Series Stainless Steel Photoelectric
Sensors

M5 (5 mm) stainless steel - DC
- 14 models available
- Diffuse and through-beam styles
- Long operating distances
- Compact stainless steel housing
- Scratch resistant and easy to clean glass lens

- Axial cable or M8 quick-disconnect models S
) See Cables/Connectors in
- Complete overload protection Terminal Blocks & Wiring section
- IP67 rated
C5 Series M5 Photoelectric Sensors Selection Chart
g Sensing : 5 - . . Characteristic
Part Number Price Range Output State Logic Connection Wiring | Dimensions (o
Diffuse
C5D-AN-1A <> NPN 2m (6.5 axial cable Diagram 1 Figure 1 Chart 1
C5D-AP-1A <> 500, PNP 2m (6.5') axial cable Diagram 2 Figure 1 Chart 1
C5D-AN-1F <> (1.97in) NPN M8 (8mm) connector Diagram 1 Figure 2 Chart 1
C5D-AP-1F <> \O PNP M8 (8mm) connector Diagram 2 Figure 2 Chart 1
C5D-AN-2A <> 10mm o NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart3
C5D-AP-2A <> (0.40in) PNP om (6.5) axial cable | Diagram 2 Figure 1 Chart3
C5D-AN-3A <> 20, NPN 2m (6.5 axial cable Diagram 1 Figure 1 Chart 4
C5D-AP-3A <« | (0r8in) PP om (6.5) axial cable | Diagram 2 Figure 1 Chart 4
Through-beam*
C5R-AN-1A Receiver | <—> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart 2
C5R-AP-1A Receiver | <—> \O PNP 2m (6.5 axial cable Diagram 2 Figure 1 Chart 2
C5R-AN-1F Receiver | <—> 250mm - NPN M8 (8mm) connector Diagram 1 Figure 2 Chart 2
C5R-AP-1F Receiver | <> (9.84in) PNP M8 (8mm) connector Diagram 2 Figure 2 Chart 2
C5E-ON-1A Emitter | <> Receiver dependent | Receiver denendert 2m (6.5') axial cable Diagram 3 Figure 1 Chart 2
eceiver dependent | Receiver dependen
C5E-ON-1F Emitter | <> p P M8 (8mm) connector Diagram 3 Figure 2 Chart 2
TWith 100x100mm white matte paper
*Purchase one receiver and one emitter for a complete set.
Wiring diagrams
Diagram 1 Diagram 2 Diagram 3
NPN output PNP output Emitter
_/__ 1BROWN | _/__:1 BROWN | o _/__3 T EROWN 4
<O> j‘MK <O> >t <O> Coreky, -
\-D% L— \;% L— \_ 3 BLUE -
Emitter test input (<4V: OFF/ >8V or open: ON) 0.5mA
Connector
M8 Connector
4
) 5 Switching Element Function
Thru-beam and | Diffuse Reflective
Reflective Models |Models
Warning: These products are not Lighton |NC. N.O.
safety sensors and are not suitable for Dark on  |N.O. N.C.
use in personal safety applications.
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C5 Series Stainless Steel Photoelectric Sensors

e o
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Company
Information
Specifications Diffuse and Through-heam Models it
Type Diffuse Through-beam .
Sensing Distance 10to 50 mm (0.39 to 1.97 in) 250 mm (9.84 in) Controllers
Light Spot Diameter See charts
Emission Infrared (880nm) FERIE
Sensitivity Fixed Software
Output Type NPN or PNP; N.0. only -
Operating Voltage 10-30VDC other HUI
No-load Supply Current Emitter: 10mA Reciever: 5mA B
Operating (Load) Current <100mA .
0
Off-state (Leakage) Current <10pA Starters
Voltage Drop =2.0v N
Switching Frequency 250Hz Gearbox
i % Steppers/
Ripple =20% s
Time Delay Before Availability (fv) 20ms
Short-Circuit Protection Yes (switch autoresets after overload is removed) poor
OperatingTemperature 0°to+55°C (32°t0 131°F) i
roximity

Protection Degree (DIN 400050)

IEC IP67

LED Indicators - Switching Status

Yellow (output energized), yellow flashing (excess light indication)

Housing Material Stainless steel
Lens Material Glass
Shock/Vibration See terminology section
Tightening Torque 1.5Nm (13.3 Ib-in)
Weight (cable/connector) 76 (2.68 0z)/18g (0.63 02)
Connectors 2m (6.5) axial cable; M12 (12mm) connector
Agency Approvals UL file E328811
Dimensions Characteristic curves
o) Chart 1 Chart 2
Figure 1 Figure 2 (mm] s 4 [mm]
M5x0,5 M5x0,5 50| P 50 EEEE
] ‘ L [ S \ 40 a 200
e |
! ITe) ! n 30 : [3 150 \a\
i © o)
o EL N EQ, ol ¢ o g 20 '/ \‘ 1001\ ]
ke ane! “ @D w 10 \ / 50
! e ! a Al a ‘
\ N SW7 Y & [mm]20 10 0 10 20 [mm] 80 40 0 40 80
| LED 965
235 == Chart 3 Chart 4
& ; s } mm) s § [mm)
‘ 1 20 N
o IM8x1 . . 7 .
‘ . ‘ .
s 12 // \\ s
LSNP M
8
4 4
a [ | ‘ a ‘
mml4 2 0 2 4 [mom] 8 4 0 4 8
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HE Series Photoelectric Sensors

M8 (8 mm) thru-beam
series

M8 miniaturized HEE and HER series
thru-beam sensors are available with

NPN or PNP, and NO or NC outputs.

In the PNP models, the load is connected
between the output (black wire) and the
negative (blue wire).

In the NPN models, the load is connected
between the output (black wire) and the
positive (brown wire).

In the Normally Open models, the output
is ON when the target is present (beam
interrupted); in the Normally Closed
models, the output is On when the target
is absent (beam free).

Features
- M8 small dimension housing

damage

« IP67 protection
- Strong stainless steel housing

« Fast switching frequency 10 kHz
- Sensing distance: 1 meter

- Supply voltage: 10 -
« NPN or PNP, NO or NC models

- LED status indicator for all models
- Complete protection against electrical

30VDC

See Cables/Connectors in
Terminal Blocks & Wiring section

8mm diameter Thru-beam Photoelectric Sensors Selection Chart

. Voltage | Sensing | Switching | Sensing | Thru-Beam Connection .

Part Number Price | pange | ‘Range | Frequency| Beam | Component | OUtPUtType Type Wiring
HEE-00-3A <> Emitter Diagram 3
HER-AP-3A <> Receiver PNP NO Diagram 2
HER-CP-3A <> Receiver PNP NC 1meter cable | Diagram 2
HER-AN-3A <> Receiver NPN NO Diagram 1
HER-CN-3A <> 3281t Receiver NPN NC Diagram 1
HEE-00-3F <> 101030VDC (1m) 10tz Iniared Emitter Diagram 3
HER-AP-3F <> Receiver PNP NO B aio t Diagram 2

. quick aisconneci .
HER-CP-3F <> Receiver PNP NC (purchase Separalely) Diagram 2
HER-AN-3F <> Receiver NPN NO Diagram 1
HER-CN-3F <> Receiver NPN NC Diagram 1

Wiring diagram
Diagram 1 Diagram 2 Diagram 3
NPN output PNP output Emitter
_/_IBRO\NN L+ :IBROWN L+ _/_:IBRO\NN L+
; 4 BLACK
{} [ T4 BIAK <[j> N é <[j>
5 3 BLUE L— _\_ o L— _\_: 3 BLUE L—
Connector
M8 Connector
4
Switching Element Function
1 3 Thru-beam and | Diffuse Reflective
Reflective Models \Models
Lighton |NC. N.0.
Darkon  |N.O. N.C.
Warning: These products are not
safety sensors and are not suitable for
use in personal safety applications.
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HE Series Photoelectric Sensors

Type Through-Beam
Sensing Distance 1 m (3.28 ft) /Ex. Gain =2
Light Spot Diameter See chart
Emission Infrared
Sensitivity Fixed
Output Types P,L“g// ’,““FEN
Operating Voltage 10-30VDC
No Load Supply Current 25mA
Operating (Load) Current 100 mA
Off-state (Leakage) Current (max) <10 pA@30VDC
Voltage Drop 1 Volt
Switching Frequency 10 kHz
Ripple =<10%
Time Delay Before Availability (tv) 100 ms
Short-circuit Protection Yes
Operating Temperature 13°F to 122°F (-25°C to +50°C)
Protection Degree IP67
LED Indicators - Switching Status Yellow Output State
Housing Material Stainless Stesl
Lens Material Poly methyl methacrylate (PMMA)
Shock/Vibration See terminology section
Tightening Torque 5 Nm (3.69 Ib-ft)
Weight 3099 (1.09 0z2)
Connectors 1 meter cable; 8 mm quick disconnect
Agency Approvals CE
. . Excess Gain
Dimensions Characteristic 10
(mm) curve chart
(54) 10 \“
| 8.3 8.7 G c e
. & -
- n° 4 x g2
(D 3.5 M2 .
0.00 0.50 1.00 1.50
49 Distance (m)
! 42.7 / Spot dimension chart
g / 150
e 1 e S e w
= ] = = 100 //"'”_“\\
s £ 50 N
£ 74
8 0
(@ M8 x 0.75 threaded cylindrical housing M8 connector exit § N
@ Yellow LED (output state indicator HER - Supply Indicator HEE) g 50
® M8 x 0.75 threaded cylindrical housing cable exit X //
-100 ~_ 7
Warning: These products are not -150 0.00 0.50 1.00 150
safeu! sensors and are not s1_|ilal_zle for ' Dis.tance (m)' '
use in personal safety applications.
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DM Series Photoelectric Sensors

M12 (12 mm) metal with Teach function - DC

DM Series Photoelectric Sensors Selection Chart

- 18 models available
« Metal housing

« Teach function available on diffuse and polarized reflective models

« Adjustable sensitivity on through-beam models
- Axial cable or M12 quick-disconnect models

- Multifunction LED status indicator

« Operates on 10-30 VDC

- IP67 rated

PN

S
See Cables/Connectors in
Terminal Blocks & Wiring section

Part Number Price | Sensing Range | Output State | Logic Connection Wiring | Dimensions | Ch agﬁf,‘:’s’s" g
Diffuse
DM3-0N-1A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 1
DM3-0P-1A <> Upto MO+ NC. Selectzble PNP 2m (6.5) axial cable D?agram 2 Figure 1 Chart 1
DM3-0N-1H <> 100mm (3.9 in.) NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart 1
DM3-0P-1H <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart 1
DM7-0N-1A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 2
DM7-0P-1A <> Upto NO + NG Seleciable PNP 2m (6.5) axial cable D?agram 2 Figure 1 Chart 2
DM?7-0N-1H <> | 300mm(11.8in) NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart 2
DM7-0P-1H <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart 2
Polarized reflective*
DMP-0ON-1A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 3
DMP-0P-1A <> Upto NO 1 NG Selecizble PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 3
DMP-ON-1H <> 2m (66 1) NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart 3
DMP-0P-1H <> PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart 3
Through-beam**
DMR-0N-1A Receiver | <—> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 4
DMR-0P-1A Receiver | <> PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 4
DMR-ON-1H Receiver | <—> Upto NO + NG Seleciab! NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart 4
DMR-0P-1H Receiver | <> 4m (131 11) + NG Seleciable PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart 4
DME-00-1A Emitter | <—> Receiver 2m (6.5) axial cable Diagram 3 Figure 1 Chart 4
DME-00-1H Emitter | <> dependent |12 (12mm) connector | Diagram 3 Figure 2 Chart 4

*Receivers include one round (84mm dia.) reflector. Purchase additional reflectors separately.

Wiring diagrams

Diagram 1
NPN Output
1 BROWN L+
4 BLACK
{} :2 WHITE
2: Teach \_ 3 BLUE L

Diffuse models

,—@ Dark-on
WH/2 —} — N.C. Light-on
Teach
Volume 14
e] 9-42 Sensors

**Purchase one receiver and one emitter for a complete set.

Diagram 2 Diagram 3
PNP Qutput Emitter with check Input
:1 BROWN L+ 1 BROWN
_/ 2 WHITE _/— Lt
<O> _-DW <[j> CHECK _
2: Teach \z L— \— 3 BLoe L—
3 BLUE
2-meter Axial Cable version: check is black
M12 Connector: check is Pin 2 (white)
Polarized reflective models Through-beam models
—) Light-on ight-on
WH/2 —! — N.C. Dark-on WH/2 —'[_—G)N.I(;.g;:rk-on
(O Teach () barkon Connector
M12 connector

1-800-633-0405



DM Series Photoelectric Sensors

L o
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Company
Information
Specifications Diffuse Models Reflective Models Through-Beam Models Systems
Overview
Type Diffuse reflection Polarized reflection’ Through-beam”
. . . [ P bl
Sensing Distance D300, om’ 4m Contolers

. 5 DM3: 80 mm @ 100 mm
Light Spot Diameter DM7: 200 mm @ 300 mim 100mm @ 2.5m 350mm@4m el o
Emission [ S Ifrared (@80m) -
Sensitivity Teach function (see product data sheet for details) Fixed Cmore &
Output Type NPN or PNP - Light on / Dark on selectable Crei
Operating Voltage 10-30VDC Drives
No-load Supply Current =20mA Soft
Operating (Load) Current <100mA Starters
Off-state Leakage Current <10pA Ntors &

earnox
Voltage Drop 2V max at 100mA
Switching Frequency 400Hz 250Hz Seppers
Ripple =<10%

. —— Motor
Time Delay Before Availability (fv) 150ms Controls
Short-Circuit Protection Yes, switch autoresets after load is removed Prosiiy
Operating Temperature -2510 +70°C (-13° o 158°F) SR
Protection Degree (DIN 40050) IEC IP67

ensors
LED Indicators - Switching Status Yellow
Housing Material Nickel-plated brass 'émifches
Lens Material Poly methyl methacrylate (PMMA)
Encoders
Shock/Vibration See terminology section
Tightening Torque 10 Nm (7.37 Ib-ft) ggrrlr::rts
: Axial cable models: 54g (1.9 02)
Weight M12 connector models: 18g (0.63 0z) Pressure
Sensors
Connectors 2m (6.5') axial cable; M12 (12mm) connector
Agency Approvals cULus F187310, CE Lzt
TWith 100x100mm white matte paper
2 With 200x200mm white matte paper E:?]T:unonsl
3with standard @84mm RL110 reflector
4Each sensor includes one 84mm round reflector (RL110). Purchase additional reflectors separately. Rrocess
5An emitter (DME) and receiver (DMR) pair must be ordered for a complete sensor set. Relays
Timers
Dimensions Com
m m) 55 . w Terminal
. . Blocks &
Flgure 1 25 3 177 08 Flgure 2 2 - ” e Wiring
i - i - b 1 Power
: ’M j % ’M Circuit
- - T - - — Protection
Diffuse optic Diffuse optic
545 65.5 Enclosures
44 123 4 BEAN 44 23 1
2 Ll Tools
- m
i |
Reflective optic LED Reflective optic LE/D Safety
(Difuse and Reflctive only) sy Adstmen Sensitvin Adustrert
SWIt chl n g El ement FI.II'I ctl on (Diffuse and Reflective only) Appendix
Thru-beam and | Diffuse Reflective Product
Reflective Models |Models Index
Light on |N.C. N.O.
Part#
Dark on |NO. N.C. Index
Volume 14
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DM Series Photoelectric Sensors

Characteristic curves

Chart 1 Excess Gain
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C18 Series Photoelectric Sensors

- 36 models available

M18 (18 mm) metal -

DC

- Diffuse, Polarized reflective, Through-beam,
and Diffuse with background suppression models

- Long operating distances

- Scratch resistant and easy-to-clean glass lens

- Adustable sensitivity (diffuse models only) J

- Axial cable or 12 mm quick-disconnect models See Cables/Connectors in

. Complete overload protection Ti:rmirla Blocks & Wiring section

- IP67 rated . .
Part Number | Price | Sensing Range | Output State | Optics | Logic Connection Wiring | Dimensions Chagz%r;stm
Diffuse
C18D-ON-1A | < 1N.0.and 1N.C. Axial NPN 2m (6.5) axial cable | Diagram 3 Figure 1 Chart5
C18D-0P-1A | <— 1N.0.and 1N.C.. Axial PNP 2m (6.5) axial cable | Diagram 4 Figure 1 Chart5
C18D-ON-1E | <> 1N.0.and 1N.C. Axial NPN M12 (12mm) connector | Diagram 3 Figure 2 Chart5
C18D-0P-1E | <— Up to 600mm 1N.0.and 1N.C. Axial PNP M12 (12mm) connector | Diagram 4 Figure 2 Chart5
C18D-ON-2A | <— (2362in) 1N.0.and 1N.C.. | Right-angle NPN 2m (6.5) axial cable | Diagram 3 Figure 3 Chart 6
C18D-0P-2A | < 1N.0.and 1N.C. | Right-angle PNP 2m (6.5 axial cable | Diagram 4 Figure 3 Chart 6
C18D-ON-2E | <> 1N.0.and 1N.C. | Right-angle NPN M12 (12mm) connector | Diagram 3 Figure 4 Chart6
C18D-0P-2E | <— 1N.0.and 1N.C.. | Right-angle PNP M12 (12mm) connector | Diagram 4 Figure 4 Chart 6
Diffuse with background suppression
C18B-AN-1A | <~— Axial NPN 2m (6.5 axial cable | Diagram 1 Figure 1 Chart 1
C18B-AP-1A | <—> 10-120mm MO Axial PNP 2m (6.5 axial cable | Diagram 2 Figure 1 Chart 1
C18B-AN-1E | <— (0.39t0 472 in) e Axial NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart 1
C18B-AP-1E | <— Axial PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart 1
C18B-AN-2A | <— Right-angle NPN 2m (6.5) axial cable | Diagram 1 Figure 3 Chart 2
C18B-AP-2A | < 10-120mm NO Right-angle PNP 2m (6.5) axial cable | Diagram 2 Figure 3 Chart 2
C18B-AN-2E | < (03910 4.72 in) = Right-angle NPN M12 (12mm) connector | Diagram 1 Figure 4 Chart 2
C18B-AP-2E | <-—> Right-angle PNP M12 (12mm) connector | Diagram 2 Figure 4 Chart 2
Polarized reflective *Receivers include one round (84mm dia.) reflector. Purchase additional reflectors separately.
C18P-AN-1A | <~ Axial NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart 3
C18P-AP-1A | <~ Upto2m NO Axial PNP 2m (6.5') axial cable Diagram 2 Figure 1 Chart 3
C18P-AN-1E | <— (661) - Axial NPN M12 (12mm) connector | Diagram 1 Figure 2 Chart 3
C18P-AP-1E | <— Axial PNP M12 (12mm) connector | Diagram 2 Figure 2 Chart 3
C18P-AN-2A | <> Right-angle NPN 2m (6.5 axial cable | Diagram 1 Figure 3 Chart 4
C18P-AP-24A | <~ Un to 2m NO Right-angle PNP 2m (6.5') axial cable Diagram 2 Figure 3 Chart 4
C18P-AN-2E | <> &5 - Right-angle NPN M12 (12mm) connector | Diagram 1 Figure 4 Chart 4
C18P-AP-2E | <— Right-angle PNP M12 (12mm) connector | Diagram 2 Figure 4 Chart 4
Through-beam **Purchase one receiver and one emitier for a complete set.
C18R-ON-1A | <— Axial NPN 2m (6.5 axial cable | Diagram 3 Figure 1 Chart 7
C18R-0P-1A | <— Up t0.6m 1NO.aid NG Axial PNP 2m (6.5 axial cable | Diagram 4 Figure 1 Chart 7
C18R-ON-1E | <— (19.71) S ARy, Axial NPN M12 (12mm) connector | Diagram 3 Figure 2 Chart 7
C18R-0P-1E | <— Axial PNP M12 (12mm) connector | Diagram 4 Figure 2 Chart 7
C18E-00-1A <> ) ) Axial i 2m (6.5) axial cable | Diagram 5 Figure 5 Chart 7
C18E-00-1E <> Receiver dependent | Receiver dependent Axial dggg?‘lgg’r“ M12 (12mm) connector | Diagram 5 Figure 6 Chart 7
C18R-ON-2A | <— Right-angle NPN 2m (6.5 axial cable | Diagram 3 Figure 3 Chart 8
C18R-0P-2A | < Up 1o 6m Right-angle PNP 2m (6.5) axial cable | Diagram 4 Figure 3 Chart 8
C18R-ON-2E | <~ (1971) TNO.and 1NC. Right-angle NPN M12 (12mm) connector | Diagram 3 Figure 4 Chart 8
C18R-0P-2E | <> Right-angle PNP M12 (12mm) connector | Diagram 4 Figure 4 Chart 8
C18E-00-2A <> ) ) Right-angle i 2m (6.5) axial cable | Diagram 5 Figure 7 Chart 8
C18E-00-2E | <— Recelver dependent.|Receiver dependent Right-angle dzggﬁlgg{“ M12 (12mm) connector | Diagram 5 Figure 8 Chart 8

Volume 14
www.automationdirect.com/photoelectric Sensors || €19-45

e o
Automatio
irect

Company
Information

Systems
Overview

Programmable
Controllers

Field I/0
Software

C-more &
other HVI

Drives

Soft
Starters

Motors &
Gearbox

Steppers/
Servos

Motor
Controls

Proximity
Sensors

Photo
Sensors

Limit
Switches

Encoders

Current
Sensors

Pressure
Sensors

Temperature
Sensors

Pushbuttons/
Lights

Process

Relays/
Timers

Comm.

Terminal
Blocks &
Wiring

Power

Circuit
Protection

Enclosures

Tools

Pneumatics

Safety

Appendix

Product
Index

Part#
Index




C18 Series Photoelectric Sensors

Specifications

Diffuse Models with

Reflective Models

Through-heam

Diffuse Models gy around Suppression Models
Type Diffuse reflection ba[)cil%%eu%eélgﬁ%%?e\ggign Polarized reflection Through-beam!
Sensing Distance 600 mm (23.62in)2 1010 120 mm (0.39 t0 4.72 in)3 2m(661) 6m(19.7f)
Emission LED red (660nm) LED red (660nm) LED red polarized (660 nm) LED red (660nm)
Light Spot Diameter See charts
Sensitivity Adjustable one-turn pot. —
Output Type 110 04100, ooy "0y 110 04100,
Operating Voltage 10-36 VDC
No Load Supply Current 20mA 25 mA 15 mA Recalver. 10 mA
Operating (Load) Current <200 mA
Off-state (Leakage) Current <10pA
Voltage Drop <20V
Switching Frequency 1kHz \ 500Hz \ 1kHz \ 1kHz
Ripple =<20%
Time Delay Before Availability (tv) 60ms \ 20ms \ 20ms \ 20ms

Short-Circuit Protection

Yes (switch autoresets after overload is removed)

Operating Temperature Range

-25°10 + 55°C (-13° to 131°F)

Protection Degree (DIN 40050)

IEC IP67

LED Indicators - Switching Status

Yellow (output state, output energized), green (excess light indication). Emitter has no LED

Housing Material Chrome-plated brass

Lens Material Glass
Shock/Vibration See terminology section
Tightening Torque 50 Nm (36.88 Ib-ft)

Weight 65.22 ¢ (2.3 02).
Connectors 2m (6.5 axial cable; M12 (12mm) connector
Agency Approvals UL file E328811

Notes: 1Through—beam sensors must be used in pairs consisting of one receiver and one emitter. 2\Vith 200x200mm white matte paper. 3With 100x100mm white

matte paper.

arning: These products are not safety sensors and are not suitable for use in personal safety applications.

Wiring diagrams .

Diagram 1
NPN Output

O

1_BROWN

B
[ Y78k

> 3 BLUE L—
Diagram 3
4-Wire NPN Output 1 N L+
i
2 WHITE
o — \:3 BLUE L=
2 — L
Diagram 5
Emitter
1 BROWN L+

m =
3 BLUE
)J L—

Emitter test input (<4V: OFF / >8V or open: ON) 0.5mA

Volume 14
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Diagram 2
PNP Output

:I BROWN L+

O

Diagram 4
4-Wire PNP Output

SN

3 BLUE

S 1_BROWN L+

O

4 BLACK

e
RS

P
2 — 1

3 BLUE

Connector
M12 Connector
2 - 1
3 4
Switching Element Function
Thru-beam and Diffuse Reflective
Reflective Models |Models
Light on N.C. N.O.
Dark on |N.O. N.C.

1-800-633-0405




C18 Series Photoelectric Sensors

Dimensions

(mm)

Figure 1

Potentiometer

(diffuse models only)

Figure 3

Potentiometer
(Diffuse models only)

Figure 5
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C18 Series Photoelectric Sensors

Characteristic Curves

Chart 1

a [mm]

Chart

Chart 5

a [mm

Chart7
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GX Serles Photoelectric Sensors

M18 (18 mm) rectangular plastic - DC

« 12 models available

GX3-AP-2E

- Diffuse with background suppression, polarized reflective,
and through-beam models

- Fixed sensing ranges, no adjustment required

- 18 mm diameter threaded lens with mounting hex nut included

« NPN or PNP, Light-on, Dark-on output models

- Visible red LED emission

« M12 quick-disconnect; order cable separately

« IP67 rated

See Cableéf&nneclnrs in
Terminal Blocks & Wiring section

GX Series Photoelectric Sensors Selection Chart
Part Number Price | Sensing Range | Output State |  Logic Connection Wiring ngvrggter istic
Diffuse with background suppression
GX3-AN-1E <> Up to 100 mm NPN M12 (12 mm) connector | Diagram 1
GX3-AP-1E <> (3.93n) NO PNP M12 (12 mm) connector | Diagram 2 "
GX3-AN-2E <> Up to 150 mm o NPN M12 (12 mm) connector | Diagram 1
GX3-AP-2E <> (5.90in) PNP M12 (12 mm) connector | Diagram 2
Polarized reflective
GXP-AN-1E <> NG NPN M12 (12 mm) connector | Diagram 1
GXP-AP-1E <= | Upto4m (1312t o PNP M12 (12 mm) connector | Diagram 2 Chatt
GXP-CN-1E <> | With RL110 reflector NO NPN M12 (12 mm) connector | Diagram 1
GXP-CP-1E <> o PNP M12 (12 mm) connector | Diagram 2
Through-beam
GXR-AP-1E el <> N.C. PNP M12 (12 mm) connector | Diagram 2
eceiver -
GXR-CN-1E must be used | <> NPN M12 (12 mm) connector | Diagram 1
with Emitter Upto20m N.O. Chart 2
GXR-CP-1E <> (65.62 ft) PNP M12 (12 mm) connector | Diagram 2 al
GXE-00-1E Emiter | <> Receiver dependent d@ﬁ%ﬁ'ﬁgﬁt M12 (12 mm) connector | Diagram 3
*Note: Polarized reflective sensors include one round reflector (84mm dia.). Purchase additional reflectors separately.
Wiring Diagrams
Diagram 1 Diagram 2 Diagram 3
NP Output PNP Output Enitter Connector
1BROWN ) o 51 BROWN ) 4 5L BROWN | o M12 connector
O -1 O = O 2 o
4 BLACK
3 BLUE - _\_z% - _\_: sBWE |
3 4
NOTE: CLASS 2 POWER SOURCE REQUIRED
Dimensions POWER UTPUT
mm [inches] 39 122 LED LED
. en 2 GREEN YELLOW
361 [0.151 |"' [0.481 _\E E/_ §
[1.42]_| ]
—rl | |
A 24.1
[0.95]1 52.6
| 2071
2X M3 DD
CLEARANCE T m
Switching Element Function
Mi2X1 191 |__ H ;
[0.75] ;’;’,‘,’egﬁ%",ﬂgge I Diffuse Models
Light-on|N.C. N.O.
Dark-on |N.O. N.C.
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GX Series Photoelectric Sensors

Specifications Ba?:llzgf]lrlzznngos(::ll;rgtsl;on Reflective Models Through-Beam Models
Type Diffuse reflection Polarized reflection Through-beam®
Sensing Distance gig:ﬁmg SQQE;E SE }g }gg m 4m with RL110? 20m
Light Spot Diameter GG)é‘D’_:,\'l\l_ ;EEy’éié%ﬁ;i;é}??ﬂ%ﬂﬁ?;%“ﬂ?ﬂ rraannggee 160mm at maximum range GXE-00-1E: 800mm at maximum range
Emission Red LED (visible)
Sensitivity Fixed
Output Type NPN or PNP - Light-on or Dark-on
Operating Voltage 10to 30 VDC
No Load Supply Current 30 mA 25mA 20mA
Operating (Load) Current <200 mA
Off-state (Leakage) Current N/A
Voltage Drop 25V
Switching Frequency 1kHz
Ripple -
Time Delay Before Availability (tv) Minimal
Short-Circuit Protection Yes (non-latching)
Operating Temperature -2510 60°C (-13° to 140°F)
Protection Degree (DIN 40050) IEC IP67
LED Indicators - Switching Status Yellow (output energized)
LED Indicators - Power Green
Housing Material LCP (Liquid Crystal Polymer); PEI (Polyether imide)
Lens Material (Polymethyl methacrylate PMMA)
Shock/Vibration See terminology section
Tightening Torque 2.25Nm (1.66 Ib-ft)
Weight (cable/connector) 45369 (1.6 02)
Connectors M12 connector
Accessories 1 mounting hex nut included
Agency Approvals cULus listed UL file E328811, CE
1with 200x200mm white matte paper, 90% remission
2 With standard diameter 84mm RL110 reflector included with sensor
3 An emitter and receiver pair must be ordered for a complete sensor set.
Characteristic Curves
Chart 1 - GXP Chart 2 - GXE, GXR
y
100 o= ~ 10000.00
A\
,/' A
1000.00 .
s 10
-
§ 100.00
—
1 X X
0.1 1 10
Distance in meters \
10.00
N
X
Warning: These products are not safety sensors and are )
not suitable for use in personal safety applications. 1'000_1 1 Distance inmeters 4, 100)(
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FE Series Photoelectric Sensors

Mini-rectangular plastic - DC

. 12 models available

- Diffuse, polarized reflective, and through-beam models

- Adjustable sensitivity

- - Axial cable or M8 quick-disconnect models
« NPN or PNP, Light-on/Dark-on selectable output
- IP67 rated
FE Series Photoelectric Sensors Selection Chart
Part Number Price | Sensing Range | Output State | Logic | Connection | Wiring | Dimensions| "g’%‘:’s's" g
Diffuse
FER8-0N-0A <> NPN 2m (6.5) axial cable | Diagram 1 Figure 1 Chart 1
FER8-0P-0A <> ) NONGC PNP 2m (6.5) axial cable |  Diagram 2 Figure 2 Chart 1
up to 800mm (31.49in) selectable - -
FER8-ON-0F <> NPN | M8 (8mm) connector |  Diagram 1 Figure 1 Chart 1
FER8-0P-0F <> PNP | M8 (8mm) connector | Diagram 2 Figure 2 Chart 1
Polarized reflective*
FERN-ON-0A < | to m (13.121) NPN | 2m(6.5)axial cable | Diagram 1 Figure 1 Chart 2
FERN-0P-0A <> with RL110 N.C/NO. PNP 2m (6.5) axial cable | Diagram 2 Figure 2 Chart 2
FERN-ON-OF <> | upto1m (39.37in) selectable NPN | M8 (8mm) connector |  Diagram 1 Figure 1 Chart 2
FERN-0P-0F <~ with RL122 PNP | M8 (8mm) connector | Diagram 2 Figure 2 Chart 2
Through-beam
FERHD-0ON-0A Eachoat | <> NPN 2m (6.5) axial cable Diagram Figure 1 Chart 3
FERHD-0P-0A | U0 | s PNP | 2m(65)axial cable | Diagram Figure 2 Chart 3
oot wiotm@nan | UEND o o L
FERHD-ON-OF | ;5 receiver | <> NPN | M8 (8mm) connector |  Diagram Figure 1 Chart 3
FERHD-0P-0F pair <> PNP | M8 (8mm) connector |  Diagram Figure 2 Chart 3

*Note: Polarized reflective sensors include one round reflector (84mm dia.) and
one rectangular reflector (12mm x 54mm). Purchase additional reflectors separately.

Wiring Diagrams
Diagram 1
NPN Output

O

1_BROWN

Dimensions
mm

Figure 1

20

e

25.4
23
=7
31

A =
2

[

27
|
|1048 |

|
L]

N
<)

I

4233_ L+

53 BLUE -

11

Diagram 2
PNP Output

1_BROWN

ijﬁ L+

3 BLUE -

Switching Element Function

Thru-beam and Diffuse Reflective
Reflective Models |Models
Light on |N.C. N.O.
Dark on |N.O. N.C.
Diagram 3
Emitter Connector
oM |+ M8 connector
<[j> _\_: IBWE | 4
1 3

5.4
23
Ko _oJ

31

2]

Horizontal mounting bracket supplied with each unit

www.automationdirect.com/photoelectric
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FE Series Photoelectric Sensors

Specifications Diffuse Models Reflective Models Through-Beam Models
Type Diffuse reflection Polarized reflection’ Through-beam’
Sensing Distance 800mm’ 14 o mtﬁ F?H 212 20m
Light Spot Diameter 25 mm @ 300 mm 150 mm @2.5 mm 650mm@ 12 m
Emission Red LED (visible)
Sensitivity Adjustable
Output Type NPN or PNP - Light-on/Dark-on Rotary Switch
Operating Voltage 10-30VDC
No-load Supply Current =<30mA Emitter: <15mA; Receiver: <20mA
Operating (Load) Current =100mA
Off-state (Leakage) Current N/A
Voltage Drop 1.8V max at 100mA
Switching Frequency 1kHz
Ripple =10%
Time Delay Before Availability (tv) 100ms

Short-Circuit Protection

Yes, switch autoresets after load is removed

Operating Temperature

-251055°C (-13°t0 131°F)

Protection Degree (DIN 40050)

IEC IP67

LED Indicators -Switching Status

Yellow (output energized)

Housing Material Polybutylene Terephthalate (PBT)
Lens Material Polycarbonate (PC)
Shock/Vibration See terminology section
Tightening Torque 40 Nm (29 Ib-ft)

Weight (cable/connector) 539(1.8702)/99(0.32 02)
Connectors 2m (6.5') axial cable; M8 (8 mm) connector
Agency Approvals UL Recognized £224302, CE

Twith 100x100mm white matte paper
2 With @84mm RL110 reflector or 12 x 54mm RL122 reflector.

4Each through-beam part number consists of an emitter and receiver pair.

3Each sensor includes one 84mm round reflector (RL110) and one 12 x 54mm rectangular reflector. Purchase additional reflectors separately.

Warning: These products are not safety sensors and are
Characteristic curves not suitable for use in personal safety applications.
Chart 1 Excess Gain Chart 2 Excess Gain Chart 3
e Excess Gain
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Volume 14

Sensors

1-800-633-0405

20




CX Series Photoelectric Sensors

Mini-rectangular plastic - DC

18 models available

- Long operating distances

- Adjustable sensitivity

« Scratch-resistant and easy to clean glass lens

« Axial cable or M8 quick-disconnect models

- Complete overload protection

« Mounting brackets are not needed

IP65 rated

CX Series Mini-Rectangular Photoelectric Sensors Selection Chart

See Cables/Connectors in
Terminal Blocks & Wiring section

] Sensing ; q o ; q Characteristic
Part Number Price Range Output State |  Logic Connection Wiring | Dimensions e
Diffuse
CX3-AN-1A <> NPN 2m (6.5') axial cable Diagram 1 Figure 1 Chart 1
CX3-AP-1A <> Up to 600mm No. PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 1
CX3-AN-1F <> (23.62im) NPN M8 (8mm) connector Diagram 1 Figure 2 Chart 1
CX3-AP-1F <> PNP M8 (8mm) connector Diagram 2 Figure 2 Chart 1
Diffuse with background suppression
CX5-AN-1A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 2
CX5-AP-1A <> 15-150mm NO. PNP 2m (6.5 axial cable Diagram 2 Figure 1 Chart 2
CX5-AN-1F s | (05910581in) NPN M8 (8mm) connector Diagram 1 Figure 2 Chart 2
CX5-AP-1F <> PNP M8 (8mm) connector Diagram 2 Figure 2 Chart 2
Polarized reflective*
CXP-AN-1A <> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart3
CXP-AP-1A <> PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 3
Upto2m (6.6 ft) N.O. . ;
CXP-AN-1F <> NPN M8 (8mm) connector Diagram 1 Figure 2 Chart3
CXP-AP-1F <> PNP M8 (8mm) connector Diagram 2 Figure 2 Chart 3
Through-beam**
CXR-AN-1A Receiver | <—> NPN 2m (6.5) axial cable Diagram 1 Figure 1 Chart 4
CXR-AP-1A Receiver | <> PNP 2m (6.5) axial cable Diagram 2 Figure 1 Chart 4
, N.O. . .
CXR-AN-1F Receiver | <> Upto6m (1871) NPN M8 (8mm) connector Diagram 1 Figure 2 Chart 4
06m (19.
CXR-AP-1F Receiver | <> P PNP M8 (8mm) connector Diagram 2 Figure 2 Chart 4
CXE-ON-1A Emitter - : 2m (6.5) axial cable Diagram 3 Figure 1 Chart 4
; = Receiver dependent Recelvdeern?epen— 65) : J ,g
CXE-ON-1F Emitter <> M8 (8mm) connector Diagram 3 Figure 2 Chart 4

*Receivers include one round (84mm dia.) RL110 reflector. Purchase additional reflectors separately.

**Purchase one receiver and one emitter for a complete set.

Wiring Diagrams

Diagram 1
NPN Output
_/_- 1 BROWN L+
{} —: 4 BLACK
53 BLUE L—

Diagram 2
PNP Output
:I BROWN L+
4 BLACK

O

Warning: These products are not

safety sensors and are not suitable for

use in personal safety applications.

www.automationdirect.com/photoelectric

Connector
M8 connector

4

1 3

Switching Element Function

Thru-beam and Diffuse Reflective
Reflective Models |Models
Light on |N.C. N.O.
Dark on |N.O. N.C.
Diagram 3
Emitter
1 BROWN L+
O v
\_ 3 BLUE —
Emitter test input (<4V: OFF / >8V or open: ON) 0.5mA
Volume 14
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CX Series Photoelectric Sensors

Specifications

Diffuse Models with — pogo otive Models

Diffuse Models B

Through-beam
Models

ackground Suppression

Type Diffuse reflection bg&fg“rsoeu[]eélgﬁté%?e"svggn Polarized reflection Through-beam
Sensing Distance 600mm’ 15 10 150mm’ 2m 6m
Light Spot Diameter See charts

Emission IR-LED (880nm) ‘ LED red (660nm) ‘ LED red polarized(660nm) ‘ IR-LED (880nm)
Sensitivity Adjustable 12-turn pot.

Output Type NPN or PNP; N.0. only

Operating Voltage 10-36VDC

No Load Supply Current 15mA 25mA 15mA \ 15mA (R) / 10mA (E)
Operating (Load) Current =<200mA

Off-state (Leakage) Current <10pA

Voltage Drop <20V

Switching Frequency 1KHz 500Hz 1kHz \ 1kHz
Ripple =<20%

Time Delay Before Availability (tv) 100ms

Short-Circuit Protection

Yes (switch autoresets after overload is removed)

Operating Temperature

-25° 10 + 55°C (-13° to 131°F)

Protection Degree (DIN 40050) IEC IP65

LED Indicators - Switching Status Yellow (output state, output energized), green (excess light indication)

Housing Material PBTP (Crastin)

Lens Material Glass

Shock/Vibration See terminology section

Tightening Torque N/A

Weight (cable/connector) 849 (2.96 02)/49g (1.73 02) \ 2324 (8.4002)/98g (3.4602)
Connectors 2m (6.5) axial cable; M8 (8 mm) connector

Agency Approvals cULus £32881

3With 100x100mm white matte paper

1Through-beam sensors must be used in pairs consisting of one receiver and one emitter 2With 200x200mm white matte paper,

Dimensions
(mm)
Figure 1
M4 _45_ 21 4,5
15 R
Figure 2
M4 45 21 45
Volume 14
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Characteristic curves
Chart 1 Chart 2
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QX Series Photoelectric Sensors

Rectangular plastic - DC

QX Series Photoelectric Sensor Selection Chart

- 16 models available, including diffuse, polarized reflective,

and through-beam detection

- Axial or right-angle optics

« Fast response time

« NPN/PNP selectable output
- 2 LED indicators (threshold and signal margin)

- IP65 rated

; Sensing | Output ; ; ; . ; : Characteristic
Part Number Price Range State* Optics | Logic Connection Wiring | Dimensions Clives
Diffuse
0X3-A0-1E <> |300m (11.81in) N.O. Axial NPN/PNp | M12 (12mm) connector | Diagram 1 Figure 2 Chart 1
-A0-, <> m (11.81in 0. ight-angle m (6.5') axial cable jagram igure art
0X3-A0-2A 300m (1181in)|  NO Right-angle | SEIEC08 | o (6.5) axial cable | Diagram 1 | Figure 3 Chart 1
Polarized reflective*
QXP-A0-2A <> | 2.5m (78.74in) N.O. Right-angle geﬁé\‘ézgﬂg 2m (6.5) axial cable | Diagram 1 Figure 3 Chart 2
Through-beam**
OXR-A0-1A Receiver | <> N0 Axial NPN/PNP | 2 (B5) axial cable | Diagram 1 Figure 1 Chart 3
0XR-A0-1E Receiver | <> 8 (26250 o Axial selectable | 12 (12mm) connector | Diagram 1 Figure 2 Chart 3
m (26.
OXX-00-1A Emitter <> Receiver Axial Receiver | 2m (6.5) axial cable | Diagram 2 Figure 1 Chart 3
QXX-00-1E Emiter | <> dependent Axial dependent | w112 (12mm) connector | Diagram 2 Figure 2 Chart 3
OXR-A0-2A Receiver | <> \O Right-angle | pypp | 2m (B.5) axial cable | Diagram 1 Figure 3 Chart 3
0XR-A0-2E Receiver | <—> ——— - Right-angle | SE'6¢12018 |12 (12mm) connector | Diagram 1 Figure 4 Chart 3
m (26.
OXX-00-2A Emitter <> Receiver | Riohtangle | pocaiver | 2m (6.5) axial cable | Diagram 2 Figure 3 Chart 3
QXX-00-2E Emiter | <> dependent | pight-angle | 98PENCENt " N1 (12mm) connector | Diagram 2 Figure 4 Chart 3

*Receivers include one round (84mm dia.) RL110 reflector.Purchase additional reflectors separately.

**Purchase one receiver and one emitter for a complete set.

Wiring diagrams

NPN wiring

O

T

— 4 BLACK
=

Diagram 1

PNP wiring

L+

NG

) e el [

Warning: These products are not
safety sensors and are not suitable for
use in personal safety applications.

www.automationdirect.com/photoelectric

2
4 BLACK
z:"i

Switching Element Function

Thru-beam and
Reflective Models

Diffuse Reflective
Models

Light on

N.C.

N.O.

Dark on

N.O.

N.C.

Diagram 2

Emitter

0

> 1 _BROWN L+

\__ 3 BLUE L—

Check input test circuit (QXX models only): To test that the sensor is operating correctly,
apply 10.8-30VDC across the WH/2 (+) and BK/4 (-) leads, which are decoupled from the power
supply. In light state, light pulses are interrupted, which simulates the presence of a target
and causes the output to switch. If switching does not occur, check for a fault in the system.

Connector
M12 connector

2 o 1

w

4
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QX Series Photoelectric Sensors

Dimensions

(inches/mm)

(M3 x 0.5 screws included with sensor)

Receiver, retro-reflecti

ve, diffuse models

Axial Cable QXR Optical Axis
\ L Red LED
~E \
I |] ag \ £ r Green LED ®
C I I o
| e | (] L Sens. Adj.
—or 10 ST ©
SE av ] 797 ! /
“en 3.5mm 20 mm QX3, QXP Optical Axis -
Figure 1 T Emitter with check models
— ~E
NE
E: e @ OO %a :
l - ~N
JE
207 1.577 i _—— nE
5mm 247 40 mm % @ Iq‘ﬁ
: ¥
6 =
m & E [ With mounting bracket
“on
SE 1.06”/
E{& 27 mm
M12 Connector S I, O O H - _r
\ % .
! |
= e — -
- £ ~E
Figure 2 gl - Bs L },7: ] nE
J b . E[ JL e -
\ l
l 437 1.57"/ .14"/J 79" 67"/
11 mm 40 mm 3.5 mm 20 mm 17 mm
Figure 3 Figure 4
QXR Optical Axis QX3, QXP Optical Axis 55"/
14 mm
59"/ 917/ 617 .
15 mm 23 mm > 15.5 mm With mounting bracket
— [ ) T —
~E
10/ © N E 55" |
\—~ -/ © ~ 14 mm
g £ |
RS _|_' e D) P 75
N E N
22 |
E ~E | ~E =~ E
sE SE oF EN \
co'ur\} 2 [N g -~
o~ ‘
j = E 1 Ve
<+
No
I ? @ I }} v |
- F
| . | 5E . . JE SE .
= oE = .207
2 ‘= 2 5mm
[ 27 L / L 127 | M3x.5x12
SE 3 mm 3 mm included
QE M12x1
0 M12 Connector 7
Axial Cable
| L~ Red LED
© 0o ok O
11~ Green LED Emitter with
O O check models
LI — Sens. Adj.
S
/\4 /\4
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QX Series Photoelectric Sensors
Information
———— g 2 Syst
Specifications Diffuse Models Reflective Models Through-Beam Models Clerven
P
Type Diffuse reflection Polarized reflection’ Through-beam’ o
Sensing Distance 300mm’ 25m° 8m Controllers
Light Spot Diameter N/A 4mm@25m 300mm @8 m
Emission infrared (880nm) red (660nm) Field /0
Sensitivity Adjustable one-turn pot. Sotae
Output Type NPN/PNP selectable/N.0. only
Operating Voltage 10.8-30VDC Ct-hmors M&|
other
No-load Supply Current 20mA \ 20mA (emitter), 5mA (receiver)
Operating (Load) Current 300mA Drives
Off-state (Leakage) Current 10pA max at 30VDC sot
Voltage Drop 1.2 volt maximum at 100mA Starters
Switching Frequency 750Hz (Tr=0.5ms) \ 500Hz (Tr=0.75ms) oo &
Ripple 10% max. i
Time Delay Before Availability (tv) 200 ms Steppers
Short-Circuit Protection Yes, (switch autoresets after overload is removed) Lo
Operating Temperature -25° 10+70°C (-13° to 158°F) Votor
Protection Degree (DIN 40050) IEC P65 Controls
LED Indicators - Switching Status See Dimensions on previous page Proviity
Housing Material ABS (glass reinforced) Sensors
Lens Material Acrylic
- - - - S
Shock/Vibration See terminology section e
Tightening Torque N/A Limit
- Switch
Weight 70g (2.4702) e
Connectors 2m (6.5') axial cable; M12 (12 mm) connector Encoders
Agency Approvals UL recognized, E130644, CE ot
'Mounting bracket included *Mounting bracket and 884mm round reflector included (RL110). Purchase additional reflectors separately. Sensors
*An emitter (QXX) and receiver (QXR) pair is needed for a complete sensor set.
‘With 100X100mm white matte paper °With standard 884mm reflector (RL110) Pressure
Sensors
Temperature
Sensors
. . F{ushbuﬁonsl
Characteristic curves L
Chart 1 Chart 3 Process
Excess gain f R.elays/
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¥ AUTOMATIONDIRECT:

Keep it simple, pass along the value.

Saving you money every day since 1994...

We were originally founded as PLCDirect in 1994 and have grown from a
tiny PLC company to one of the best value choices in the industry.

As the first industrial controls company to successfully use a telephone
supported direct sales catalog for PLC products, we learned that “the way it's
always been done”approach is not necessarily the most efficient way. So we
worked smarter to develop in-house processes that maximized productivity to
keep costs low. Then we passed those savings on to our customers.

In 1999, we changed our name to AutomationDirect.com, and brought

that“pass along the value” philosophy online. We have been serving tens
of thousands of satisfied customers ever since.

Whether the economy is up or down, we are prepared to serve our

customers efficiently, with better service and value than traditional
suppliers.

...and always #1 rated service for FREE

OEMs spoke, and they spoke our name 11 years in a row! The Reader’s
Choice survey hosted by Control Design magazine aims to identify the
best products and service in the industry. Results for every year going back

to 2001 indicate we consistently provide top-notch support to our
customers in several product categories.

And we've been voted tops in service by several other independent industry
sources as well.

7 '8 0 0'63 3 '0405 www.automationdirect.com
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FG Series Photoelectric Sensors

« Plastic housing

« IP67 rated

Rectangular plastic - AC/DC
- Universal supply voltage: 12-240 VDC or 24-240 VAC

- Diffuse w/background suppression,polarized reflective,
and through-beam models

- SPDT electrically isolated output
- Adjustable sensitivity

FG Series Photoelectric Sensors Selection Chart

Part Number Price | Sensing Range |  Output Connection Wiring | Dimensions Chagz%r;sn &
Diffuse with background suppression
FGRW-DT-0A ‘ <> ‘up to 550mm (21 .65in)‘ SPDT Relay ‘ 2m (6.5) axial cable ‘ Diagram 1 ‘ Figure 1 ‘ Chart 1
Polarized reflective*
FGRN-DT-0A ‘ <> ‘ up to 9m (29.52ft) ‘ SPDT Relay ‘ 2m (6.5) axial cable ‘ Diagram 1 ‘ Figure 2 ‘ Chart 2
Through-beam**
FGRHD-DT-0A \ s \ up to 20m (65.621) ‘ SPDT Relay ‘ 2m (6.5) axial cable ‘Diagram 1and 2\ Figure 3 ‘ Chart 3

*Note: Polarized reflective sensors include one round reflector (84mm dia.) and
one rectangular reflector (12mm x 54mm). Purchase additional reflectors separately.

**Through-beam model consists of an emitter and receiver pair.

Wiring diagrams

Diagram 1
5 BROWN L+
/ WHITE
GRAY
BLACK

\_: BLUE L—

Dimensions
(mm)
Figure 1 Figure 2 Figure 3
S — —
+|o | ° -
i o —+ ‘
s | E( 3
e e { ol
T - 1T

1) Emitter center of optical axis
2) Receiver center of optical axis

Switching Element Function

Thru-beam and Diffuse Reflective
Reflective Models |Models
Light an |N.C. N.O.
Dark on |NO. N.C.
Diagram 2
Emitter 1BROWN |
\_ 3BWE | _
Volume 14
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FG Series Photoelectric Sensors

Diffuse Models

Reflective Models

Through-Beam Models

Specifications

Type Diffuse reflection Polarized reflection® Through-beam’
Sensing Distance 550mm’ 9m? 20m
Light Spot Diameter - - 1.5m @ 20m
Emission Red LED (visable)

Sensitivity Adjustable

Output Type SPDT relay electrically isolated

Operating Voltage 12-240VDC or 24-240VAC

No-load Supply Current <2VA

Operating (Load) Current 3A @ 240VAC/30VDC

Off-state (Leakage) Current -

Voltage Drop -

Switching Frequency 33Hz

Ripple -

Time Delay before Availahility (tv) 150 ms

Short-Circuit Protection Yes, switch autoresets after load is removed

Operating Temperature -251055°C (-13°t0 131° F)

Protection Degree (DIN 40050) IEC IP67

LED Indicators - Switching Status Red LED - Switching status

Housing Material ABS

Lens Material Polycarbonate (PC)

Shock/Vibration See terminology section

Tightening Torque N/A

Weight 160g (5.640z) 160g (5.6402) Emitter/Receiver pair 290g(10.230z)
Connectors 2m (6.5 axial cable

Agency Approvals UL Recognized £224302, CE

Twith 100x100mm white matte paper

2 With standard reflector

3Each sensor includes one reflector. Purchase additional reflectors separately.

4Each through-beam part number consists of an emitter and receiver pair.

Characteristic curves

C a Background Suppression C a Excess Gain Chart 3 Excess Gain
30 100 100
/ .
9 T \
S 2 18%/90% 74 20 EIRI- 123 c
o} c I ©
a 2 = I 10
2 6%490% @ 8 TRLII0 R ©
@ > ]
@ 49 90%/90% | 1
s}
* L
o~ /
N
Z
0 0 0
200 300 400 500 0 5 10 (m) 4 8 12 16 20 2 28
Distance (mm) Distance (m) Distance (m)
1) Sensing range on black with white background.
2) Sensing range on gray with white background.
3) Sensing range on white with white background. FEBIRRR
QXKD KOROS
RS
BRI
. . PROROROROKL
Dimensions FROEEReEN

(mm)

Warning: These products are not
safety sensors and are not suitable for
use in personal safety applications.
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Reflector supplied with FGRN models

Horizontal mounting bracket
supplied with each unit
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E:-T-N Enhanced 50 Series Photoelectric

Cutler-Hammer

Sensors Selection Guide

Overview

The Enhanced 50 family of high perfor-
mance photoelectric  sensors  offers
outstanding features, flexibility and dura-
bility at an incredible price. Choose from a
wide selection of Thru-beam, Polarized

Object models all designed in a rugged,
industry standard, rectangular package.
Each model comes with a variety of input
options for maximum flexibility across
many voltage ratings. Cabling choices
include built-in mini-connector, micro-
connector, pigtail micro-connector or a é

Other convenient features included are
Dark-On/Light-On selectability and Gain
adjustment, available on all models. Use
the Selection Guide below to find the
sensor model that best suits your require-
ments.

Reflex, Diffuse

and

Clear

even

ft. infegrated cable.

Enhanced 50 Photoelectric Sensors Specifications by Model Type
Specifications Thru-Beam Diffuse Polarized Reflex Clear Object Detector
10-40VDC 10-40VDC 10-40VDC 10-40VDC
Voltage Range 12-240VDC 12-240VDC 12-240VDC 12-240VDC
24 - 240 VAC 24 - 240 VAC 24 - 240 VAC 24 - 240 VAC
Sensing Range 500 ft. (152 m) 101t. (3 m) 16 1t (4.9 m) 45in. (1.2 m)
Optimum Power 0.1t0 250 ft. (0.03 to 77 m) 11060 in. (25 to 1520 mm) 051081t (0.2t02.5m) 11024 in. (25 to 610 mm)
Sensing Beam Infrared Infrared Visible Red Visible Red
'NPN/PNP 250 mA, 'NPN/PNP 250 mA, 'NPN/PNP 250 mA, “NPN/PNP 250 mA,
Output Types Solld—szt%e \ﬁlay 3[90’mA @ Solld—%t%e \;%Iay 3[90’mA @ Solld—szt%e \;%Iay 3[90’mA @ Solld—sztze&? \ﬁlay SSO’mA @
SPDT EM relay 3 A @ 120 VAC SPDT EM relay 3 A @ 120 VAC SPDT EM relay 3 A @ 120 VAC SPDT EM relay 3 A @ 120 VAC
Specifications AC/DC EM Relay Models AC/DC Solid-State Relay Models DC Only Models
Input Voltage 15-20VRe 12-2m\nt 10-40VDC
Light/Dark Operation Switch selectable
Operating Temperature -13° to 131°F (-25° to 55°C)
Humidity 95% relative humidity, non-condensing
Case Material Fiberglass reinforced plastic
Lens Material
Vibration IEC 60947-5-2 part 7.4.2
Shock IFC 60947-5-2 part 7.4.1
Protection QOutput short circuit and overcurrent protection, reverse polarity protection
Enclosure Ratings
Agem:y Approvals IEC IP67, cCSAus, UL508 (CSA File 224447) IEC IP67, cCSAus, UL508 (CSA File 224447) IEC IP67, cCSAus, UL508 (CSA File 224447)
3A @ 120 VAC
Output Load 3A @ 28 VAC 300 mA @ 240 VAC/VDC 250 mA
3A @ 240 VAC
Response Time 15ms 2ms
No Load Current Draw <30 mA
Leakage Current (max.) — 1 mA @ 240 VAC <10 pA
Thru-Beam Sourcg .................. | Others;
Indicator LEDs 5 - Qutout
d: Alignment
Volume 14
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E:-T-NEnhanced 50 Series Photoelectric Sensors

Cutler-Hammer

Application Guide

The Enhanced 50 Series Photoelectric
Sensors are a great fit for applications
such as material handling, packaging,
wrapping and sortation.

Thru-Beam
- Most accurate
- Longest sensing range
- Most reliable

- Must be installed in two points on system:
emitter and receiver

- More costly

Source Beam Pattern
The beam pattern is the area containing
all the light rays emitted by the source.
The detector must be placed within the ‘
source beam pattern.

Polarized Reflex

Detector Field of View
The field of view is the area which can be
seen by the detector. The source unit must
be placed within the detector’s field of view
for the detection system to operate.

Effective Beam Diameter

For a thru-heam system, the effective beam is a

“rod” defined by the edge rays traced from the

gt source lens to the detector lens. The only source-

yenerated light rays that the detector sees are those

that travel in a straight line from the source lens to
the detector lens. Note that the object must fully

block the beam in order to be detected.

This family of sensors, with its four basic
models (Thru-beam, Polarized Reflex,
Diffuse and Clear Object), meets the
needs for almost any sensing require-
ment, including harsh environments with
excessive dust or high temperature.

Diffuse

- Lower cost

- Install at one point

Follow the application guide below to
choose the best sensor model for your
application.

- Less accurate than Thru-Beam or

Polarized Reflex

- More setup time involved

Required Range ~
Limit

Target Object

The detection zone starts here.
The detector sees infrared

when the target surface enters

the detection zone.

Target Object

If the range of the proximity
control is greater than
required, background objects
may reflect enough infrared

to trigger the control.

Clear Object Detector

e19-62

- Lower cost than Thru-Beam

- Longer sensing range than Diffuse

- Very reliable

- Must be installed in two points on system:

sensor and reflector
Low gain (red) indicator
Beam status indicator
Working range (detection zone)

When pointing at
Polarizer sees L " p— the reflector,
only light rotated V|$|M§H[|_;h||_ ||ght“ // * ensure the low
90 degrees. iy

Center reflector in the beam. f

The status indicator will turn off | f/

if reflector moves out of range. <

. Zooal
Wy

- » Effective heam

| gain (red) LED is on
/ for hest alignment.

Polarized light is
rotated 90 degrees
by the retroreflector.

Volume 14

Sensors

- Most reliable for sensing transparent objects

- Must be installed in two points on system:
sensor and reflector.

- Short sensing distance: 45 inches max.

Low gain (red) indicator
Beam status indicator

Working range (detection zone)

Polarizer (clear \

object dete{:lor) o ===, When pointing at

sees only light S 7Y /" Y the reflector,
rotated 90 degrees. -7 ! ensure the low

." gain (red) LED is on

_—
Center reflector in . 74 for best alignment,

the heam. The status
indicator will tum Moo

off if reflector o

moves out of range. | «~  Effective beam

Polarized light is rotated 90
degrees by the retroreflector.

1-800-633-0405



- firect
g.1-nn Enhanced 50 Series Thru-beam
- kot
- L] niormation
aerranner PHOtOCIECHFIC Sensors ~
ystems
« Long sensing distances Overview
« 13 models available b = P EEe
- Fiberglass-reinforced plastic housing Controlers
« Field of view: 24°
« Cable wires or mini/micro connector termination Field 110
- NPN/PNP, Solid-State Relay, or SPDT EM Relay outputs o
- IP67 rated
- a C-more &
1151E 6504 1251E 6504 Note: Cutler-Hammer parts available for sale to North America 1 15 1E '65 17 125 1E '65 17 m:;?ﬁw
locations only.
m m m Drives
Enhanced 50 Series Thru-beam Photoelectric Sensors Selection Chart
.| Voltage | Sensing | Optimum | Sensing| Thru-Beam Connection o
Part Number | Price Range | Range | Range A Beam | Component Output Type Type Cable Part Number arters
1151E-6517 <> Source/Emitter N/A pre-wired 6 ft Motors &
6-foot cable (300V .
1251E-6517 | <— DelecloReceiver | NPPNP 250 mA | 0 oot ceble (300Y) (1.8 m) Gearbox
1151E-6547 <> 10-40VDC Source/Emitter N/A 4-pin Euro (Micro) CSDS4A4CY2202 Steppers/
1251E-6547 | <— Detector/Receiver | NPN/PNP 250 mA C connector CSDS4A4CY2205 | |5
1151E-6507 <> Source/Emitter N/A 4-oin Mini connector CSMS4A4CY1602 Motor
1251E-6507 | <— DefectorReceiver | NPNPNP250mA |+ CSMS4A4CY1606 ooy
1151E-6513 <> Source/Emitter N/A . -
500 ft 0.110 250 ft. ] Solid-state relay 300 mA | 6-foot cable (300V) pre-wired 6 fi. gmm
1251E-6513 <> (52m) |(003t077m) Infrared |  Detector/Receiver @ 240 VACADC (1.8 m)

Z - i Ph
1151E-6543 | <— Source/Emitier A 4-pin Micro AC CSAS4F4cY2202
1251E-6543 | <— |17-240\0C Detector/Receiver | SO S21e i3y a0 mA | connector CSAS4F4CY2205

24 - 240 VAC Limit
1151E-6504 <> Source/Emitter . N/A U— CSMS4A4CY1602 Switches
1251E-6503 | < Detector/Receiver | SO tle ey 30 mA | P CSMS4A4CY1606 | |coniers

. - CSMS5A5€CY1602
1251E-6504 - Detector/Receiver SPOTEM rela 5-pin Mini connector Curtent
R SA@T20 VA P CSMS5A5CY1606 | |Sersors
Note: Purchase one source and one detector for a complete set. Pressure
WIRING DIAGRAM  (Pin numbers are for reference only. Rely on pin location when wiring.) Characteristic curve chart Sensors
mieng ‘ Models ‘ Cable Models :\g‘;%‘ﬁﬁg&ﬁj ‘ ?Q:: \7;/ %Ze(gm )Oonnector Models ‘ RANGE (m) Temperature
03 3.0 305 305 Sensors
$ (+) @ ) \ Pushbuttons/
Ligh
B o ERR OO0 N o
L Test " e po—
=
De{gét‘é‘z?:(:eiver ] ‘?VRH (+) % Relays/
o Ti
” E 0 i \ il Imers
| By ) \; Comm.
12-240VDC| Thru-Beam \
or Source /Emitter | —— 1 \ Terminal
24-240VAC BR L (#) 1 10 100 1000 Blocks &
Solid-State BU RANGE (feet) Wiring
Felay 2(-)
_ Power
| [ | g 7| =ege | Spotdimension chart ce
)r—WH |solated o at Protection
el px ACDCOutput D@ Qut IO L2(-) 150,
[ = ——Y L2 ()2 @FL1(+) ot —@ADf—u 100 —— —— Enclosures
T T | :*
24-240VAC BR L1(%) é 0 \
SPOTEM L2(-) O@ @ @y~120) g / Pneumatics
Relay By L2(-) Q& Q=1 ® 5 /
T ™~ Safety
100
Thru-Beam gy LA YY) N.Q N.C L —
Detector/Receiver E (B)KR [Coad ] N.O(;.]J\; Zl( 10 OJt bo @é e -1500 2% 0 0 Dis?gnce (12? 20 40 760 ppendix
WH - @F—11(+) ] Product
| et uen | &b 4 — Q@& —no s
@ Connect load to appropriate output for either sinking or sourcing operation.
@ Connecting the test input to 0 VDC allows you to switch the light source off for troubleshooting while leaving the sensor under power. Part#
Index
Volume 14
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E-T‘N Enhanced 50 Series Diffuse

Cutler-Hammer

- 9 models available

Photoelectric Sensors

- Fiberglass-reinforced plastic housing

« Field of view: 2.8°

« Cable wires or mini/micro connector termination
« NPN/PNP, Solid-State Relay, or SPDT EM Relay outputs

e19-64

« P67 rated
1351E-6547 1351E-6517 _ , 1351E-6534
Note: Cutler-Hammer parts available for sale to North Amrica
locations only.
Enhanced 50 Series Diffuse Photoelectric Sensors Selection Chart
Part Number | Price Iggfﬁ %g'lfg'gg %atgzg'l' Sgg:;’gg Output Type Connection Type Cable Part Number

1351E-6517 | <> 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)

: - CSDS4A4CY2202

1351E-6547 | <—> | 1q_40vDC NEN/PIP 4-pin Euro (Micro) DC connector CSDSAALCY2205

1351E-6507 | < 4-pin Mini connector gg%g:ﬂzggggg
1351E-6513 | <> 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)

- . 101t in Solig-state relay M CSAS4F4CY2202

1351E-6543 | <— ot (251t Oto1 gg Ommm) Infrared oo vﬂ) \ oo 4-pin Micro AC connector CSASAFACY2205

. CSMS4A4CY1602

1351E-6503 | <~ o 20VDG 4-pin Mini connector CSMS4A4CY1606
1351E-6514 | <> |24~ 240VAC 6-foot cable (300V) Pre-wired 6 fi. (1.8 m)

2 - 5-pin Micro AC connector CSAS5A5CY2202

135166534 | < Sh el (75" pigtl) CSAS5ABCY2205

1351E-6504 | <> 5-pin Mini connector gg%ggﬂgggggg

*Note: Ranges based on 90% reflectance white card for diffuse reflective sensors.

Characteristic curve chart

Wiring Diagrams

(Pin numbers are for reference only. Rely on pin location when wiring.)

Operating Models Cable Models Mini-Connector Models Micro and Euro (Micro) Connector Models
Voltage (Face View Male Shown) (Face View Male Shown)
RANGE (cm) Diffuse
0.254 254 25.4 254 2540 —1BR
1000 il it T 1040 VDG WH h PNP NPN
oy oad ad (DY) [Goad
Load
BU ) 28 +V
L =)
100
= 12-240 VDC| pj . -
= N or Difiuse —18R °© Isolated ACDC ~ © lsolated ACDC @
% 24— 240 VAC L1(+) Output Output
T T T TN T i —WH Isolated
o Solid-State Out Out
£ Y il il | Relay {_BK AC/DC Output D@ Out—3) @—L2(-)
= ﬁﬁ BU L2 () L2 (-2 @) AL1 Out @ Q) L1(+)
12-240 VDC| .
1 “}\ or Diffuse 1IBR 11+ g.o. I\SC. L)
24 -240 VAC
01 1 10 100 1000 _,_——-—BK N.O. Out Ut ut “'
RANGE (inches) SPOTEM IEOR— com L2 ®® L2 (1) —2@ GR—N.C.
90% Reflectance White Card elay WH N.C. Out 900 L1(+) coM—B) @/—N.0.
BU
L2 (-) COM
. . @ - - L - -
Spot dlmenslon chart Connect load to appropriate output for either sinking or sourcing operation.
4
3
]
T2
CA
5!
kol
£0
o
S
-2
3 \_/
-4
0 50 100 150 200 250 300 350
Distance (cm)
Volume 14
Sensors 1-800-633-0405




E-T'N Enhanced 50 Series Polarized Reflex
Photoelectric Sensors

- 9 models available

Cutler-Hammer

1451E-6503

1451E-6513

- IP67 rated

Note: Cutler-Hammer parts available for sale to North America .

locations only.

- Fiberglass-reinforced plastic housing
- Field of view: 1.0°
- Cable wires or mini/micro connection termination

- NPN/PNP, Solid-State Relay, or SPDT EM Relay outputs

1451E-6543

Enhanced 50 Series Polarized Reflex Photoelectric Sensors Selection Chart

Part Number | Price 'ﬁa’?gﬂf %‘;’}f;g? %%’ZZT Sgggz;y Output Type Connection Type Cable Part Number
1451E-6517 <> 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)
1451E-6547 <> | 10-40VDC NPN/PNP 250mA | 4-pin Euro (Micro) DC connector ggggﬁﬁzggggg
1451E-6507 <> 4-pin Mini connector gg%gﬂzgﬂg%
1451E-6513 <> 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)
. - CSAS4F4CY2202
1451E-6543 <> (J% fltn ) (0925t (t)02§5ftm) Visible Red Solm@—%itg \r/?Al%y/\?S% mA|  4-pin Micro AC connector CSAS4FACY2205
1451E-6503 <> 1 200VDC 4-pin Mini connector gg%gﬂzggg%
1451E-6514 | < |24-240VAC 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)
] .- 5-pin Micro AC connector CSAS5A5CY2202
e < SEOTEM el (75" pigtl) CSAS5A5CY2205
1451E-6504 <> 5-pin Mini connector gg%ggﬁgggggg

*Note: Ranges based on 3-inch retro-reflector for reflex sensors.
Polarized sensors may not operate with reflective tape. Test tape selection before installation.

Characteristic curve chart

RANGE (cm)
Note: Polarized Reflex models include one 84 mm RL110 reflector. 103254 254 254 264 2540
Purchase additional reflectors separately.
Wiring Diagrams (Pin numbers are for reference only. Rely on pin location when wiring) %
Operating Models Cable Models Mini-Connector Models Micro and Euro (Micro) Connector Models w10
Voltage (Face View Male Shown) (Face View Male Shown) m
(=] -t
Polarized In]
Refle ]
10-40 VDC % \E:VF; +V PNP NPN 4 \
Load ad (D) [Load
BK IToad =) 2 ® v ;
BU ) 01 1 10 100 1000
T2-220VDC - RANGE (inches)
o EO'fla“Zed —18R ® Isolated ACIDC Isolated ACDC @
24 - 240 VAC | Reflex L1(+) Output Output
y —WH Isolated A A
Solid-State Out: Out
Relay 5l gk ACIDC Output D@\ out—33 @3—L2 () Spot dimension chart
BU L2 (1) L2 (XD @yL1(+) out—\ @ MF—L1 (+) .
= N 3
;f 240VDC| b |arized —IBR 14 N.O. N.C. “ )
_ G L1 (+ =
24 -240 VAC | Reflex p BK N.O. Out Out Toad Out & 51 [ —
SPOTEM %OR—COM 20 O ® L2()—f@  BF—NcC. 5 N
- o
elay WH N.C. Out 990 L1(+) COM ©I0) N.O. go /
BU a.
L — Y [ele]V} 1 ——
@ Connect load to appropriate output for either sinking or sourcing operation. -2
-3
-4
o 1 2 3 5 6 7 8 9 10
Distance (m)
Volume 14
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E-T-N Enhanced 50 Series Clear Object

Cutler-Hammer Photoelectrlc Sensors

1452E-6547

1452E-6517

- 7 models av

- IP67 rated

ailable

- Fiberglass-reinforced plastic housing
« Field of view: 0.68°
- Cable wires or mini/micro connector termination

« NPN/PNP, Solid-State Relay, or SPDT EM Relay outputs

Note: Cutler-Hammer parts available for sale to North America locations only.

Enhanced 50 Series Clear Object Photoelectric Sensors Selection Chart

Part Number | Price 'g’;fg S;g:g;g Ogg%m Sggg%g Output Type Connection Type Cable Part Number
1452E-6517 <> 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)
1452E-6547 <> | 10-40V0C NPN/PNP 250 mA 4-pin Euro (Micro) DC connector ggggﬁﬁg)‘%%
1452E-6507 <> 4-pin Mini connector gg%g:ﬂgggggg
1452E-6513 | <> (;152 in.) (251t lo2din | Visible Red 6-foot cable (300V) Pre-wired 6 ft. (1.8 m)
2m

- CSAS4F4CY2202
1452E-6543 <> 0Dt - %DAHG@ s?fitg \r/eAlinDC 4-pin Micro AC connector CSAS4FACY2205
1452E-6503 <oy |24-200VAC 4-pin Mini connector gg%g:ﬂgggggg
1452E-6504 | < Sh TR 5-pin Min comnector CoMSasCYTo0s

Characteristic curve chart

Note: Clear Object models include one 84 mm RL110

. RANGZE }Cm) e reflector. Purchase additional reflectors separately.
10 -
Wiring Diagrams (Pin numbers are for reference only. Rely on pin location when wiring.)
Operating Models Cable Models Mini-Gonnector Models Micro and Euro (Micro) Connector Models
Voltage (Face View Male Shown) (Face View Male Shown)
=
= Clear —
<< »
s 10-40 VDC Object BR vV
2 WH Load
]
g L] B
\\ | |Bu e
12-240 VDC
\ o Clear — BR © Isolated AC/DC Isolated AG/DC @
1 24 - 240 VAC | Object L1 (+) Output Output
1 10 100 i —WH Isolated
N Solid-State Out: Out
RANGE (inches) Relay e| gk ACIDCOutput D@ @
BU L2 (-) L2 (X2 @11 (+) @ @ f— L1 (+
12-240VDC
H H Clear —
SpOt dimension chart 94— 240 vaC| Object o ———L1() ot o L1(+)
r% N.O. Out Load Load
: Ho o | 253
elay WH - ® L1 (+) COM @ 9
— {Load}- N.C. Out
4 I B 1o com ©
E \ @ Connect load to appropriate output for either sinking or sourcing operation.
52
8
2o
8
o
2
4 /
\_/
5 20 40 60 80 100 120 140
Distance (cm)
Volume 14
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E-T'-N Enhanced 50 Series Photoelectric

Cutler-Hammer

Mounting brackets

Short, tall or ball-swivel style of mounting
brackets are available. All styles allow

360° rotation of the sensor.

Note: Cutler-Hammer parts available for sale to
North America locations only.

6150E-6501
*(27%* 0.28
/\ > [ (7.1)
| A125_ A
00° ?///\ | ¢(31-8) 2,65
- J (673)
075
120 (30.5) Dia.
v “%0) 2,00 (50.8) Dia.
190 b 125 A
) i ] v(31.8) 237
483) H (2 f ; ©02) 90°
|
! 308~V ><o028@1) o ]
Dia. 2,00 (50.8) :

RL series reflectors

- Suitable for use with polarized light
photoelectric sensors

- 10 reflectors per package

Installation notes

- Keep the reflector surface clean to ensure
peak detection performance. This is
especially true when the maximum sens-
ing range is being used. Clean using a
damp cloth.

- When selecting a reflector, it is important
to consider the ambient conditions of the
environment. Dusty or high humidity
conditions may reduce the sensing range
as much as 90%.

- Reflectors should be positioned at a 90°
angle to the optical axis with a tolerance
of 15",

Sensors Accessories

Enhanced 50 Series Accessories Selection Chart

Part Number Price  |Description
Short right angle metal mounting bracket. Allows full 360° rotation of sensor and u
6150E-6501 < o1y gf vert%al adjustment. Nl%kel plated. P
Tall right angle metal mounting bracket. Allows full 360° rotation of sensor, up to 1.5”
6150E-6502 <> of verglcal agjustment in each glot, and 3.5” overall positioning adjustment P
Right angle plastic mounting bracket with ball swivel. Allows full 360° rotation of
6150E-6503 <> se%sor. allgwivel allows fogr +30° sensor angle
6150E-6503
6150E-6502
o
1,15
>1280(711) (< + O + (29.2)
(=<-0.30 (7.6) 0.80 (20.3) 1.10 A Thread
I~ A *(275‘9) M30x0fgg(1.5)
CEHIY W
8) 265 12,
(67.3) ( Q
] 1.13 (286) i [
3.25 rﬂ T 00 90°
77.5) 47
143 p| (66.0)
36.3) :D J
H 028 008 | . . L -
2,00 (50.8) an (2.0 Approximate dimensions in inches (millimeters)
Specifications
3
Model RL110
Price >
. . .1
% Sensing Range Using Enhanced 50 Series 100%
Dimensions Diameter: 84 mm
.2
Degree of Protection IEC IP67
Mounting one 5 mm dia. hole
Materials Acrylic/polycarbonate

1 Refer to individual catalog pages for detailed explanations of these photoelectric sensors.
2 Not recommended for applications involving moist air environments or water immersion.
3 All reflective sensors are shipped with an RL110 reflector.

www.automationdirect.com/photoelectric

Volume 14
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E-T'N Enhanced 50 Series Photoelectric

Cutler-Hammer

Sensors Connector Cables

Enhanced 50 Series Cables Selection Chart

Part Number Price | Description Gauge| Pin-Out Diagram
csDsupcrz20z | < SRR NEELE IR I | 2 | N porr
CsDs4pcrz205 | < SRR MR A | 2 @ i
coassracY22ne | <> [GUILT NSRS B e SRR | 2 | D remce
esasaraorzzs < [T WSRO 2 |\ T
coAsaAsCrzz0z| < kRS W e B e el | 2 | SN
CSASEASCY2205 | — el R e B e RO | 2 ok
csMsAnCYI002] — K S o el | 6 | A5 b
csMSAnCYIo08) < RIS MR R | o e
CSMSASCY1602| <> |kite B e, UG 168 15 e g, a6 0N trsad 6 |\ 2Bl
CSMS5A5CY1606] < Mini con?e,ctor_ca,bleforquick—disconnect photoelectric SNsors, straight 16 228{3&%3
female, 5-pin/5-wire, PVC, 19.69 feet (6 meter) length, 7/8” - 16 UN thread 5-White

Note: Cutler-Hammer paris available for sale to North America locations only.

Connector Cables Specifications

Micro Style Mini Style
Jacket Material PVC PVC
Contact Material Gold-plated copper alloy Gold-plated brass
Coupling Nut Material Zinc die-cast epoxy-coat Zinc die cast epoxy-coat
0-ring Nitrile rubber None
Cable PVC insulation and jacket, stranded copper conductors
Cable Strain Relief 35 pounds minimum
Valtage Rating 320V (24 VDC for LED plugs) 600V
i 4-pin: 10A
Current Rating 4A 5in: 8 A
Contact Resistance 5 mQ maximum 5 mQ maximum
Isolation Resistance 1000 MQ minimum 1000 MQ minimum
Protection P67 NEMA 6P, IP68
Temperature Range -25°1090°C -20°t0 105°C
: 22 AWG PVC: 16AWG PVC:
?’g‘i g’g’"‘i;‘" ; 4/C: 021 inch (5.3 mm) 4 0 rch (17 )
(3/C = 3 Conductor) 5/C: 0.20 inch (5.1 mm) 5/C: 0.50 inch (12.7 mm
Bend Radius Minimum recommended bend radius is 12X cable diameter
Volume 14

e19-68

Sensors
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CSDS4A4CY2205

CSAS4F4CY2205

CSAS5A5CY2202

CSMS4A4CY1602
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E-T-N Enhanced 50 Series Photoelectric
cetanre Sensors Dimensions

Sensor Dimensions

(inches (mm)

Cable and Pigtail Connector*

Version
1.91
(485)
1.81 1.42
[‘; (46)*" < (36)
‘ [ [ —
2.87
(73)
,0.31
r ®)
| £0.16
O d{} 150 :
059 | ] E ]
(15) & | f |
% 0.21(5.2)x 0.32 (8.1)%
0.26 (6.5)+J L Slot - 2 Places
Dia.
* Pigtail length: 7.5” nominal
Top View

AC/DC Micro or Euro
(Micro) Connector Versions

1.91
485) " |
1.81 1.42
[‘ (46) ’\ [ @6) |
. [T [T

[ I

(8)
%0 16

i t ()
059 (15)

j;

055
(13 97)

0.21(5.2) x 0.32 (8.1)
Slot 2P|aces

Mini Connector Versions

1.91
(4857
- 142 |
‘ < @6 7
111

031
"_" (®)

0.16
@1(4)

1.81

[‘* (46)

2.87
(73)

o

=

0.21(5.2) x 0.32 (8.1)
Slot - 2 Places

0.59 (15
v( )

0.70
(17.78)

o

Clear Object Versions
(Cable Version Shown)

79 5ﬂ

(36)
an

e \

]

0.31
8)

g 0.16
I3a)

2.87
(73)

/ @ SENS
Red: Green: Yellow:
Alignment  Output Power
Connector Cables Dimensions
(in/mm)
Micro Style Connector Cables Mini Style Connector Cables
M12 x 1 (DC) connector cable
ENGTH
Length 2.21” REF N 2.25" REF__|
. 1.77"Ref \ . ) (56.13 mm) (57.15mmy |
(45.0 mm) (25'258 51?:1)
| /~M12x1(00)

0.58" Dia. Ref
(14.8 mm)

t

1/2” -

!

20 UNF-2B (AC) connector cable

Length ——— >

1.77" Ref

< —>

2.16" Ref
(54.8 mm)

0.58" Dia. Ref
(14.8 mm)

f

N 12" - 20 UNF-28B (AC)

Dia. 1.00
(25.40 mm)

Dia.56” Ref

www.automationdirect.com/photoelectric

il

.38" REF
(9.85 mm)

7/8” - 16 UN-2B
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YAUTOMATIONDIRECT:

www.automationdirect.com
More than just a great online store

In addition to our printed catalog, we have an online network of information available 24/7.
FREE videos, FREE software, FREE documentation, FREE support, FREE magazine . . .
.. . well you get the point. :-)

_ /- 5, CAD drawings
downloads
L% .'!-i E ‘~ \;015 II"\
www.automationdirect.com/CAD r—mEas  LIVE e |
| ' = webinars 4 Automation
. 4 from our Notebook
= - studios e-magazine

.

www.automationtalk.com www.automationnotebook.com

www.automationdirect.com/microsites

In-depth product
sites with detailed
information ... -

Software
downloads

support.automationdirect.com/downloads.html

Online Tech
support

support.automationdirect.com

In-depth
company
information,

history, and

core values =3 _ v AUTOMATIONDIRECTS

| =N In addition to our main Web site,

On demand, " = www.automationdirect.com,

o eyee o o _learn.automationdirect.com o % we have a whole network of support
video tutorials el sites to help you quickly and
efficiently choose and use
the automation products

\ you need.
A
N\

www.automationdirect.com/enews
e-newsletter

24/7 ®
shopping —

www.automationdirect.com ’ !

Documentation St
downloads

www.automationdirect.com/docs

“Very, very thorough site;
one of the best industrial sites we’ve reviewed”
IEN magazine March 2009



DFT Series Fiber Photoelectric Amplifiers

Compact rectangular plastic DIN-rail mount

with Teach function - DC

4 models available
« DIN-rail mounting
- Bargraph signal-strength indicator

« NPN or PNP, Light-on/Dark-on selectable outputs

« Red LED with visible spot
- IP64 rated

DFT Series Fiber Photoelectric Amplifier Selection Chart

See Cables.*Cunnecmrs in
Terminal Blocks & Wiring section

Part Number | Price sﬁ;’,’,fg’,',” %‘g’;:’ Logic | Connection Wiring | Dimensions
DFT-AN-1A <> NN 2m (6.5 axial cable | Diagram 1 Figure 1
DFT-AN-1F <> | Optical fiber | N.O/N.C. M8 (8mm) connector | Diagram 1 Figure 2 Dimensions
DFT-AP-1A <> ependent | - selectable oNp 2m (6.5) axial cable | Diagram 2 Figure 1
DFT-AP-1F <> M8 (8mm) connector |  Diagram 2 Figure 2 (mm)
- Figure 1
Specifications ”s 10
Type DFT-AN-1* DFT-AP-1* %‘
Sensing Distance See Optical Fibers Table |
Light Spot Diameter N/A 5 v | E, e
Emission red (680nm) e e
Sensitivity Dual Teach function
Output Type NPN Li het eOcnact))reDark On PNP Li hé g)cna%reDark On 3 o8
Operating Voltage 10-30vDC
No-Load Supply Current <25mA ,(,3_4
Operating (Load) Current =<200mA
Off-state (Leakage) Current =<0.1mA : 4 :
lVoltage Drop 2V maximum at 200mA 6.3
Switching Frequency 1.5kHz - 24
Ripple =<20%
Time Delay Before Availability (tv) 80ms Figure 2
Short-Circuit Protection Yes (switch autoresets after overload is removed)
Operating Temperature 25°10 +55° C (-13° 10 131° F) N 19
Protection Degree IEC IP64 | ]
LED Indicators -Switching Status Yellow (output energized) =< 2td [T
Housing Material PBT =1 g
Lens Material Acrylic =0
Shock/Vibration See terminology section 5 olo @E
Tightening Torque N/A © i IS
Weight (cable/connector) 68 (2.390z) / 17 (0.6002)
Connectors 2m (6.5') axial cable; M8 (8mm) connector 03.4
Agency Approvals UL file E328811 _
Switching Element Function :%E
.. . 5 7 j 6.3,
Wiring diagrams Rotoctive, Wodels Modets o T
Light on N.C. N.O.
Dark on |N.O. N.C. \
03‘ )
Diagram 1 Diagram 2 Connector w -
NPN Output PNP Output M8 Connector ! &
Wea = e 2 =
{} <_- 4 BIACK {} S@l 1 @3 : : L
2 PINK B \-
4y — e 4 —— 3 BLUE
o _—1_ 2 ——1_
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DFP Series Fiber Photoelectric Amplifiers

Compact rectangular plastic
DIN-rail mount- DC

- 4 models available
« DIN-rail mounting
- 12-turn potentiometer sensitivity setting with illuminated scale
« NPN or PNP, Light-on/Dark-on selectable outputs

- Red LED with visible spot
- IP64 rated

See Cables/

ors
Terminal Blocks & Wiring section

Part Number | Price Sﬁg:g;y as‘g’;g' Logic | Connection | Wiring | Dimensions Dimensions
gﬁi—;x—;ﬁ > L (6.5) axial cable | Diagram 1 Figure 1 (mm)

-AN- = Ontical fiber N.O/N.C. M8 (8mm) connector | Diagram 1 Figure 2 . 3, 10
DFP-AP-1A — ependent selec/table oNp 2m (6.5') axial cable | Diagram 2 Figure 1 Figure 1 &T¢ =
DFP-AP-1F <> M8 (8mm) connector | Diagram 2 Figure 2 _ N

Specifications R b
Type DFP-AN-1* DFP-AP-1*
Sensing Distance See Optical Fibers Table . olo
Light Spot Diameter N/A © e
Emission red (680nm)
Sensitivity 12-turn Potentiometer with illuminated scale 03.4
Output Type NPN Li hetlgcrtla%ﬁeDark On PNP Li héltg,)crtla%rleDark On % R
Operating Voltage 10-30vDC T s
No-load Supply Current <15mA 4 ‘ o
Operating (Load) Current <200mA ~
Off-state (Leakage) Current =<0.1mA
Voltage Drop 2V maximum at 200mA
Switching Frequency 15kHz Figure2 2%~ 19
Ripple =<20% | -
Time Delay Before Availability (fv) 300ms = v 2td
Short-Circuit Protection Yes (switch autoresets after overload is removed) o1y é
Operating Temperature -25°10 55°C (-13° to 131°F) 1O
Protection Degree IEC IP64 5 ol Kel
LED Indicator - Switching Status Yellow (output energized) © e T]
Housing Material PBT 8
Lens Materials Acrylic 03.4 T
Shock/Vibration See terminology section Y )
Tightening Torque N/A = ; =
Weight (cable/connector) 699 (2.440z) / 189 (0.6302) g%ji g
Connectors 2m (6.5) axial cable; M8 (8mm) connector =08
Agency Approvals UL file E32881 4
Wiring diagrams Switching Element Fnction . : ‘
Thru-beam and Diffuse Reflective o
Reflective Models |Models ) ¢
Light on N.C. NO. o =
Dark on |NO. N.C. ™
\@\
Diagram 1 Diagram 2 Connector —
NPN Output o L PNP Qutput | oo L M8 Connector
O = e 253t
\_ I . \E L 1 @3
4 —— 3 BLUE 44— — 3 BLUE
2 — 1 2 — L
Volume 14
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SSF Series Fiber Photoelectric Amplifiers

M18 (18 mm) plastic with Teach function - DC

NEED
s- 3

« 4 models available

- Sensitivity adjustment using Teach button

« NPN or PNP, Light-on/Dark-on selectable outputs
« Red LED with visible spot

« IP67 rated

SSF Series Fiber Photoelectric Amplifier Selection Chart

le;ger Price sﬁgﬁgg—” %‘g’;g’ Logic Connection Wiring | Dimensions
SSF-ON-0A | <— PN 2m (6.5 axial cable Diagran Figure 1
SSF-ON-0F | <—> | gptical fiber | N.O/N.C. M12 (12mm) connector Figure 2
SSF-0P-0A | <—> | dependent | selectable 2m (6.5) axial cable | Figure 1
SSF-0P-0E | <—> PP M12 (12mm) connector Diagram 2 Figure 2
Specifications
Type SSF-ON-0* SSF-0P-0*
Sensing Distance See Optical Fibers Table
Light Spot Diameter N/A
Emission Red LED
Sensitivity Teach button
Output Type NPN Li het| éJCrt\aft))EeDark On PNP Li hél é)cr%a%rleDark On
Operating Voltage 10-30vVDC
No-load Supply Current <20mA
Load Current <100mA
Leakage Current <10pA
Voltage Drop 2V maximum
Switching Frequency 800Hz
Ripple =10%
Time Delay Before Availability (fv) 150ms
Shori-Circuit Protection Yes (switch autoresets after overload is removed)
Temperature -25° 10 +70°C (-13° to 158°F)
Protection Degree IP67
LED Output Indicator Yellow (output energized)
Housing Material PBT
Lens Materials Acrylic
Shock/Vibration See terminology section
Tightening Torque 40 Nm (291 1b-ft)
Weight (cable/connector) 100g (3.5302)
Connectors 2m (6.5') axial cable; M12 (12mm) connector
Agency Approvals CE
Switching Element Function
Thru-beam and Diffuse Reflective
Reflective Models |Models
Light on |N.C. N.0.
Dimensions Dark on |NO. NC.
(mm)
Figure 1 Figure 2

(137, 425 17.6

eI oy
L

M18x1
LS
9165

r»

89.4
(137, 425 176 156

AT

www.automationdirect.com/photoelectric

— N\
See Cables/Connectors in
Terminal Blocks & Wiring section

Wiring diagrams

Diagram 1 NPN Output

1 BROWN
L+

4 BLACK

——

:2 WHITE

\_ 3 BLUE L

;—@ Dark-on

WH/2 —} — N.C. Light-on

l—@ Teach

O

2: Teach

Diagram 2 PNP Output

:1 BROWN L+
_/— 2 WHITE
>
4 BLACK
2: Teach

T

3 BLUE

Dark-on
WH/2 —} — N.C. Light-on
Teach

Connector
M12 Connector

2 o1
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Cuttable Optical Fibers (2.2 mm Diameter)

CF-DB1-20 diffuse reflection

Specifications

Optical Fiber Core 8 1 mm (0.039in)
e st i oo e
Fiber Length (L) 2.0m (78.74in)
Fiber Bending Radius |25 mm (0.98in)
Free Cut Yes

Head Size M6

Thread Pitch 0.75mm
Protection Degree IEC IP67
Agency Approvals UL file 328811
Temperature Range (21531?0275?8%
Fiber Materials PMMA
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass

CF-DB2-20 diffuse reflection

Specifications

Optical Fiber Core 0 1.5 mm (0.06in)
DFT and DFP Seras 250 (0271
Fiber Length (L) 2.0m (78.74in)
Fiber Bending Radius |40 mm (1.57in)
Free Cut Yes

Head Size M6

Thread Pitch 0.75mm
Protection Degree IEC IP67
Agency Approvals UL file 328811
Temperature Range (2153?0:75?8%
Fiber Materials PMMA

Sleeve Materials Polyethylene
Head Materials Nickel-plated brass
CF-DB3-20 diffuse reflection

Specifications

Optical Fiber Core 0 1 mm (0.039in)
DFT and DEP Seris 200 (670
Fiber Length (L) 2.0 m (78.74in)
Fiber Bending Radius |25 mm (0.98in)
Bendable light-outlet tube Yes, 25 mm (0.98in) radius
Free Cut Yes
Head Size M6
Thread Pitch 0.75mm
Protection Degree IEC IP67
Agency Approvals UL file 328811
Temperature Range (21531?()*17;)8%
Fiber Materials PMMA
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass
Volume 14
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Cuttable Optical Fibers (2.2 mm Diameter)

CF-CB1-20 diffuse reflection <e->

Specifications
Optical Fiber Core 0 1 mm (0.039in)
Sensing Distance .
with SSF Series 50 mm (1.97in)
Fiber Length (L) 2.0 m (78.74in)
Fiber Bending Radius |25 mm (0.98in)
Free Cut Yes 14
Head Size M6 M6 x 0.75 022
Thread Pitch 0.75mm

7 )

Protection Degree |i(c) 0|F;67 - g L 1}
Temperature Range |y, o 56°7) .
Fiber Materials PMMA g2.2
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass 2000 = 100
CF-TB1-20 through—beam <===> Includes 2 optical fiber cables

Specifications
Optical Fiber Core 0 0.5 mm (0.02in)
Sensing Distance with )
DFT and DFP Series |20 ™™ /871
Fiber Length (L) 2.0m (78.74in) ea. piece
Fiber Bending Radius |25 mm (0.98in)
Free Cut Yes
Head Size M3 -
Thread Pitch 0.5mm
Protection Degree IEC IP67
Agency Approvals UL file 328811

25710 470° p—

Temperature Range (_1533?02 5080%
Fiber Materials PMMA [
Sleeve Materials Polyethylene 12
Head Materials Nickel-plated brass
CF-TB2-20 thl’ough-beam <===> Includes 2 optical fiber cables

Specifications
Optical Fiber Core 8 1 mm (0.039in)
Sensing Distance with )
DFT and DFP Series |0 ™™ (27561
Fiber Length (L) 2.0 m (78.74in) ea. piece
Fiber Bending Radius |25 mm (0.98in) 2000 = 100
Free Cut Yes

_ @22
Head Size M4 (]
Thread Pitch 0.7 mm e = === = = =
Protection Degree IEC IP67 aj
Agency Approvals UL file E328811 M2.6 M4 x 0.70
_2 o 7 0| —

Temperature Range (_1533?0*1 SOSOCF) L] O
Fiber Materials PMMA alm
Sleeve Materials Polyethylene 3 11
Head Materials Nickel-plated brass .

www.automatio
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e19-76

Cuttable Optical Fibers (2.2 mm Diameter)

CF-TB3-20 through-beam

Specifications
Optical Fiber Core 8 1.5 mm (0.06in)
DT and DFP Serias |00 @5457)
Fiber Length (L) 2.0 m (78.74in) ea. piece
Fiber Bending Radius |40 mm (1.57in)
Free Cut Yes
Head Size M4
Thread Pitch 0.7 mm
Protection Degree IFC IP67
Agency Approvals UL file E328811
Temperature Range (2153?0*1738%
Fiber Materials PMMA
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass

CF-TB4-20 90° through-beam

Specifications
Optical Fiber Core 9 1.0 mm (0.039in)
g‘,’;’}s;',’,%%ﬁggg‘r’iggm 1800 mm (70.67in)
Fiber Length (L) 2.0 m (78.74in) ea. piece
Fiber Bending Radius |25 mm (0.98in)
Free Cut Yes
Head Size M6
Thread Pitch 0.75 mm
Protection Degree IEC IP67
Agency Approvals UL file E328811
Temperature Range a5;t?0+17gg%
Fiber Materials PMMA
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass

CF-RB6-20 through beam

Specifications
Optical Fiber Core 9 1.0 mm (0.039in)
ggf;_sg;grig;stance With 100 om (4.72in)
Fiber Length (L) 2.0'm (78.74in) ea. piece
Fiber Bending Radius |25 mm (0.98in)
Free Cut Yes
Head Size M4
Thread Pitch 0.50 mm
Protection Degree IEC IP67

-40° to +70°C
Temperature Range (-40° 0 156°F)
Fiber Materials PMMA
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass
Volume 14
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Includes 2 optical fiber cables

gt
2000 = 100

@2.2
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Includes 2 optical fiber cables

~ 21 2000 = 100
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Q oi
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Cuttable Optical Fibers (2.2 mm Diameter)

CF-RBA-20 through-beam with lenses

<-->

Includes 2 optical fiber cables

Specifications

Optical Fiber Core @ |1.0 mm (0.039in)
ggl;ség%gslance With 1500 rom (47.24in)
Fiber Length (L) 2.0m (78.74in) ea. piece
Fiber Bending Radius |25 mm (0.98in)
Free Cut Yes
Head Size M7
Thread Pitch 0.75 mm
Protection Degree IEC IP67

A0 0 470°
Temperature Range | foot‘t)oﬁ SSOCF)
Fiber Materials PMMA
Sleeve Materials Polyethylene
Head Materials Nickel-plated brass

2000 + 100
[—— ==
M7x0.75 320

25

www.automationdirect.com/photoelectric
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BX Series High Resolution Area Sensor

A

High resolution area sensor (light screen) - DC

« 70 mm controlled area height

- Operating distance up to 2m

- Adjustable sensitivity

- NPN or PNP with NO/NC selectable output
- Emitter and receiver LED status indicators

e19-78

- IP67 rated

BX80 Series Area Sensor Selection Chart

NEED

Operating Temperature

-25° 10 50°C (-13° to 122°F)

Protection Degree (DIN 40050)

|EC P67

Emitter’s LED Indicators - Switching Status

Green (power), Red (sync. alarm), Yellow (area occupied)

Receiver’s LED Indicators - Switching Status

Green (power), Red (alignment alarm), Yellow (output energized)

Housing Material Polybutylene Terephthalate (PBT)
Lens Material Polycarbonate (PC)
Shock/Vibration See terminology section
Tightening Torque 25 Nm (18.44 Ib-ft) max.
Weight 300g (10.5802)
Agency Approvals cULus E187310, CE
Switching Element Function
Thru-beam and Diffuse Reflective
Reflective Models |Models
Light on |N.C. N.O.
Dark on |N.O. N.C.
Connectors
Emitter Receiver
Sync (')ESupply () Output Supply (
Supply (+) Sync (+)  Supply (+): : [Sync
Volume 14

Sensors

Part Number Function | Sensing Range| Output State| Logic | Connection| Wiring

BX80B-1N-0OH | <—> | Receiver NPN Figure 1

BX80B-1P-0H | <—> | Receiver 2m (78.74in) yél(ggt,;lb?é PN‘P M(,joznge%%rrn) Figur.e 2

BX80S-10-0H | <> | Eniter Bl Pl
S

Tyme rr— Dimensions

Sensing Distance 2m (2.56 ft) (mm)

Light Spot Diameter N/A 44

Emission Infrared (880nm) 27 19 !
Sensitivity Fixed T %ﬁ s

Output Type NPN or PNP; N.0./N.C.selectable 0 \{ée :
Operating Voltage 12-24VDC \ :
No-load Supply Current Emitter: 100mA; Receiver: 50mA g || - §
Operating (Load) Current <100mA | " g 8
Off-state (Leakage) Current =10pA s ]

Voltage Drop 1.2v0lt maximum at 100mA Ul s, N
Switching Frequency 50Hz of— o e
Ripple =10% 9% ﬁﬁg ; T%

Time Delay Before Availability (tv) 500ms 4 M U/% 22 N m 11 28x11
Short-Circuit Protection Yes (switch autoresets after overload is removed) 1510 165 e

Wiring diagrams
Figure 1

Emitter Receiver

BUB ——(0) (O——BUB
. 12-24VDC

BN/

1

1
oF
1

1

BN/ ——(+
I J
1

WH/2 —+ SYNC + BK/4
1 1

BK/4 — SYNC— 1— WH/2
Figure 2

Emitter Receiver
1 m 1

BN/ _:_@ (H)—— BN/t
' 12-24VDC ~ !

BUI3 —L(= J (-—— BUBB
1 1
1 1

BK/4 —+sync-— (-) BK/4
1 1

L WH/2

WH/2 — sYNC+

1-800-633-0405



Accessories: Reflectors and Shutters

RL series reflectors for
polarized reflective

photoelectric sensors

(all models)

- Suitable for use with polarized light

photoelectric sensors

- Shapes and sizes for most applications

- Miniature types for close mounting in

multiple sensor installations

- Single hole, dual hole and stud mount-

ing types available
- 10 reflectors per package

Installation notes

- Keep the reflector surface clean to

ensure peak detection performance.
This is especially true when the maxi-
mum sensing range is being used. Clean

using a damp cloth
« When selecting a reflector, it

is impor-

tant to consider the ambient conditions
it will be exposed to. Dusty or high

Dimensions

inches [mm]

877 _|
22 mni
1.027_]
26 mnt
W RL102
5mm thickness

W RL103

CONNNNNCNNSNS NS

FAVAvAAvAvAvAvAvAvAvATAvATavava avavavava] ]
IAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVI NI
AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAAVAV/

A

X

X X

X
UK

[z

3.097
a9

W 785 mm

3.54°

1.617

41 mm n

1.857
47 mni

B RL104
8mm thickness

90 mm

RL 105

5mm thickness

®
8
<]
<
<
247/
6 mm|

%
3
®
®
£
b
bt
5
b
®
P
P
3
S
&
o
o
oS
£
&
£
oS
So%
b
03
£
Se?;
P
eSe%e
Se?;
b
SeSe®
SeSe®
Sedes
PET
9%
7R
1.65"
42 mm

H  RL 106G
6.5mm thickness

A4 207
5mm

S Avan sy
EVAVAVAVAVAVAVAVAYN

M5
humidity conditions may reduce the VAR
sensing range as much as 90%. W W@\;V&z@yv
- Reflectors shou_ld be posit_ioned ata 90’ Naravaaans Wy\?’zy va’
angle to the optical axis with a tolerance S AAALATATA A
of £15°, N
e m s
7 i
83 mm | | RL 1l‘)9 u RL 110
5mm thickness 9mm thickness
Specifications
Model RL102 RL103 RL104 RL105 RL106G RL110°
Price (10 per pack) <> <> <> <> <> <>
% Sensing Range Using SSP' 50% 40% 50% 50% 50% 100%
% Sensing Range Using QXP' - 35% 60% 50% 45% 100%
Dimensions @26mm @36mm @47mm 90x40mm 182x42mm @84mm
Degree of Protection’ IEC IP67
Mounting Petésutﬁg(]jer—supplied adhesive or other mounting method |y 14 3mm holes two @6mm holes one @5mm hole
Materials Reflective face: PMMA Polymethylmethacrylate (acrylic); base material: ABS (Acrylonitrile-butadiene-styren)
1 Refer to individual catalog pages for detailed explanations of these photoelectric sensors.
2 Not recommended for applications involving moist air environments or water immersion.
3 All reflective sensors are shipped with an RL110 reflector.

STOS1 through ST0OS8

shutters for M18 (18 mm)
through-beam sensors

(SSE/ SSR)

Sensing Distance (when used with SSE / SSR Model Photoelectric switches)

Model ST0S1 | STOS2 | ST0S3 | ST0S4 | STOS6 | ST0OS8
Pieces Per Pack 1 1 1 1 1 1
Price <> <-->  |Discontinued| <> <> <>
emitted beam, | pjstance (m) N/A N/A 1 15 35 65
allowing the .
detection of object (mm) N/A N/A 15 2 3 4

small targets

Shutter consists of a threaded ring-nut, a protective lens, an O-ring and an aperture, which can screw onto
the optical head of either the emitter or receiver. The table above shows the sensing distance and

minimal detectable object.

www.automationdirect.com/photoelectric
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Accessories: Reflectors, Adapters &
Mounting Brackets

RL series reflectors for Specifications
polarized reflective Laser  |Model RL201 RL203 RL204
. - o 1
photoelectrlc Sensors Sensing Range Using FALN 30m m m
; i i 60mm x 82mm 19mm x 60mm 20mm x 32mm
(FALN series) Dimensions ' ' s
- Suitable for use with polarized light Mounting two @4mm holes | two @5mm holes | two @3mm holes
Laser photoelectric sensors Degree of Protection’ IEC IP67
- Sizes for most applications Materials Acrylic/polycarbonate
- Miniature types for close mounting in ,_, ] ] ]
multiple sensor installations 1 Refer to individual catalog pages for detailed explanations of these photoelectric sensors.
2 Not recommended for applications involving moist air environments or water immersion.
- 5 reflectors per package Note: All reflective sensors are shipped with an RL110 reflector. Purchase additional reflectors separately.

RL201 RL204
7] |'ﬂ |'—‘|60 20
- @7

s - | 20 26 32
L N
<===> <K mmm> <===>
(5 per pack) (5 per pack) (5 per pack)

STO3 right-angle M18 (18 mm)
beam adapter

For use with MI18 retroreflective and
through-beam photoelectric switches (not for use
with diffuse reflection sensors). Allows 90° light
detection using an internal mirror set at 45° to the

STO2 plastic swivel el
bracket M18 (18 mm) = g

Plastic mounting bracket for use
with M18 photoelectric switches.
Has a ball-joint and set screws to
adjust sensor orientation. Allows

optical axis. Sensitivity loss is about 20-30%. orientation in all directions for
retroreflective and through-beam
<--=> sensors. (Will not work with C18 series). >

¢ 83"
63"/ #21 mm '|

16 *F
mmx :\TE \TE EE k\g
NE TE -8 -
RIS 2? E

~ E | 74‘:,—0\:]
] ] T e a7 0

£
[THREATHAE (TR i > <

18x1 y © © T
g .94/ ,
24 71" 1.73"/ 717/
mm 5.5 mm < 44mm ™ 5.5 mm
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c
I&%&m
Accessories: Mountln Brackets =
ST12A axial bracket ST12C right-angle bracket Overtow
For mounting M12 (12 mm) sensors. Has Angular mounting bracket for use with M12 Progammabie
two mounting holes (use 3 mm screws) and (12 mm) sensors. Has two mounting holes Controllers
allows the rotation of an optical axis for (use 3 mm screws) and allows the rotation of -
right-beam angle adapter sensors. an optical axis for axial sensors. ? Field 10
Software
Brackets Brackets Cmore &
Part Number| Price Description Part Number| Price Description oer il
ST12A <> |Metal axial bracket for 12 mm sensors, 1/pk ST12C <> |Metal right angle bracket for 12 mm sensors, 1/pk Drives
ST12A7W <> |316L stainless steel axial bracket for 12 mm sensors, 1/pk ST12c7W <> |316L stainless steel right angle bracket for 12 mm sensors, 1/pk
Sof
S?ar(ers
487/
12.2 mm T Motors &
/ - E Gearbox
3 E
\</ T Pg g& Steppers/
l S Servos
£
“E =
QE :LE + Motor
e @ RN S $+ Controls
oo
nEL TS L 205 o
I IRE LI N Sii
_jl, \gz‘ 2§ 2 [};]grl///Fw’ S Photo
Y \ y =, ;_E = Sensors
| ~ V7l J\ﬂ
SE Limit
« T mE -5 mm N / Switches
12(?];n/m - BN E o) \_slot forfM3
187 A .79 screw fixing
D (N R A 2| M omi e
~ oo ——>] Curent
- Sensors
ST18A axial bracket ' & ST18C right-angle bracket bsare
. 2 Sensors
Mounting bracket for M18 (18mm) sensors. Angular mounting bracket for M18 (18 mm)
Has two mounting holes (use 4 mm screws) sensors. Has two mounting holes (use 4 mm Temperature
Ond OHOWS fhe rotation Of an OpﬁCOl axis ](OI' Screws) Gnd O“OWS fhe rotation Of an opﬂcol Sensors
right-beam angle adapter sensors. axis for axial sensors. ? Pushbutions/
k Lights
Process
Brackets Brackets Relays!
Part Number| Price Description Part Number | Price Description Timers
ST18A <> |Metal axial bracket for 18 mm sensors, 1/pk ST18C <> |Metal right angle bracket for 18 mm sensors, 1/pk o
ST18A7W <> |316L stainless steel axial bracket for 18 mm sensors, 1/pk ST18C7W <> |316L stainless steel right angle bracket for 18 mm sensors, 1/pk '
Terminal
Blocks &
Wiring
72
18.2 mm
/ Power
\</ I Circuit
90° Protection
e
~g ®E Enclosures
N E 30
wg o og
< > - % Tools
—f IS -
7 S 1 T{i \TE 8% 3{@ Pneumatics
% g AN EL A .
LP e/ TV AT B
- \ A M l S Appendix
. = L AN
BE % e TN -
31(51?1:{1 < N . gg 1187 +— slot for M4 screw fixing mg:d
o5/ slot for M4 screw fixing - 30 mm
1.65" ,
Dt —— - - Part
Index
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Photoelectric Sensor Terminology

Background
suppression

These sensors function in an identical
manner to energetic diffuse sensors, but
using the angle of incidence, rather than
the amount of reflected light. For this
reason, the operating distance depends
only to a slight extent on the target’s size,
color, or surface nature. The target can
therefore be accurately recognized even
on a light background.

Break N.C.
(normally closed)

This feature causes load current to flow
when a target is not detected and not to
flow when a target is detected.

Clearance

The photo sensors must not be mutually
influenced. For this reason, a minimum
distance a between sensors has to be
provided. This distance depends strongly
upon the model used and the actual
sensitivity setting.

Correction factors

The specified operating distance s refers
to exactly defined measuring conditions
(see sensing distance in specifications
tables). Other arrangements generally
result in a reduction of the operating
distance. When this occurs, a correction
factor must be applied.

DC out:

A sensor with two power supply wires and
two optically decoupled output terminals.
Because of its decoupled static relay, it is
capable of offering NPN, PNP, parallel
and series configurations as well as inter-
facing with any input desired. The
changeover (make-break) function allows
switching from N.O. to N.C. and vice
versa by simply reversing the polarity of
the power supply leads, allowing
complex logical functions.

Diffuse-reflection photo-
sensor

With this type of device, the emitter and
receiver form part of the same unit. The
optical beams are either parallel or
slightly converging. The presence of an

Volume 14
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object in the optical field causes diffused
reflection of the luminous beam. The
receiver detects the reflection from the
object itself. The reflective properties of
the object are important. It is generally
possible to reliably detect the presence of
any object unless it is perfectly reflective
or black. Clear objects with a reflective
power of 90% are detected close to the
rated operating distance. Dark objects
with 18% reflectivity are detected at
about half the normal operating
distance.

Dual Teach function

Teach1: With no target present, the oper-
ating distance is automatically adjusted
to the available background in such a
way that the background will not be
detected. Thus, with respect to the target,
maximum excess light is achieved.
Teach 2: The teach process takes place
in two stages; the first on the target, the
second on the background. The device
subsequently sets the operating distance
to an intermediate value. This provides
the best results where there is little differ-
ence in signal strength between the target
and the background. The Adjust mode
can be used to manually tune the detec-
tion zone or to fine tune after using the
either Teach function.

Excess light
indication Gain)

The excess light indication circuit senses
the excess radiation power that falls upon
the light incidence surface and is
processed by the light receiver. The
excess light can decrease in time due to
dirt, change in the reflection factor of the
object, and aging of the emitter diode, so
that reliable operation may no longer be
guaranteed. Some of the units are there-
fore equipped with a second LED (green)
which lights up when more than approxi-
mately 80% of the available operating
distance is used. Given this situation in
units without the second green LED, the
yellow LED will flash. Models with an
excessive light output make the excess
light signal available to the user for
further processing. Unreliable operating
conditions may be checked by the control
system.

Inductive-load
Protection

Unless otherwise stated, DC sensors are
fited with an inductive-load (surge)
profection which consists of a diode or
Zener diode.

IR light

IR is the abbreviation for InfraRed. This
refers to any electromagnetic radiation
with a wavelength longer than that of
normal visible light (wavelength range
approx. 380 to 780 nm). Wavelengths of
approx. 780 to 1500 nm are used. IR
light cannot be used with plastic fibers
due to their high attenuation in this
range. Red light is used instead. Usual
polarization filters do not work properly in
the IR range, therefore red light is also
used for reflex sensors.

Leakage current

The leakage current is the current that
passes through the output transistor when
it is blocked. This must be taken into
account, especially in the case of parallel
connection of several sensors.

Load resistance

From the selected supply voltage UB and
the specified maximum output current of
the photoelectric sensor, the lowest
permissible load resistance for trouble-
free operation can be calculated. With a
voltage of 24V and a specified maximum
output current of 200 mA, the minimum
load resistance is 120 Ohms; for 15V,
the value is 75 Ohms (R=V/I. In this
example, 120 Ohms = 24V/.2A).

Make-break or
complementary
function:

A switching element combination that
contains one make function and one
break function.

In order to establish a relationship
between the two different modes, you
must distinguish between type D sensors
(light diffusion) and types R and T (light
reflection or transmission):

Type Dark Light
operate operate
Diffuse Reflective N.C. N.O.
Retroreflective N.O. N.C.
Through-beam N.O. N.C.

1-800-633-0405



Photoelectric Sensor Terminology

Make N.O.
(normally open)

Causes load current to flow when a
target is detected and not to flow when a
target is not detected.

Open collector

An output transistor is not internally
connected to a pull-up or pull-down load
in an open collector model. Therefore, it
is possible fo connect an external load
supplied by an external voltage. If the
output is not the open-collector type, it is
possible for the load to be supplied by an
external voltage using a blocking diode
in series with the output. This solution
increments the output voltage drop.

Optical fibers

An optical fiber consists of:
« A core through which the light is trans-
mitted
« Alining that ensures reflection of the
light and keeps it within the core
- A sheath that protects the actual fiber
from the outside environment
The light travelling inside the fiber is
reflected by the surface separating the
core from the lining. This is because the
refractive index of the core is greater than
that of the lining. In order for a light ray to
enter the fiber, it must reach the surface
of the fiber with an angle of incidence
lower than the critical angle limit, which is
the angle beyond which the rays enter the
lining and are scattered onto the protec-
tive covering.

Standard: OF Series, “uncuttable” fiber,
with special connection for MSF ampli-
fier.

Acceptance angle

The acceptance angle is the angle inside
which a light ray is accepted by the fiber.
It is also the angle with which the light is
discharged from the fiber. This angle
produces the size of the spot generated
by a fiber photocell.

For plastic fibers, the opening angle is
60°; for glass fibers, it is 70°.

Attenuation

Attenuation is the reduction in signal
power caused by the length of the fiber.
This parameter must be considered if
using fibers with length greater than the
standard size.

Installation
- Do not subject the fibers to a tractive

force exceeding 3 kg.

- Keep the radius of curvature as wide as

possible.

« Do not bend near the amplifier or termi-

nation.

- Secure the fibers using nylon fairleads or

cable clamps to avoid causing pressure
that could deform the fiber.

- Adjust the ring nut using the following

maximum torque wrench settings:
- M7:4.5 Nm (39.83 Ib-in)

- M6: 1.2 Nm (10.62 Ib-in)

- M4: 0.8 Nm (7.08 |b-in)

- M3: 0.8 Nm (7.08 lIb-in)

- Set the smooth terminations of the opti-

cal fiber using a dowel following the
maximum torque wrench settings:

« @ (diameter)= 3 mm: 0.25 Nm

(2.2 1b-in)

20mm/ min.

20mm/ min,

- @ (diameter) >3 mm: 0.5 Nm
(443 Ib-in)

Nylon lead

Optical fiber

- Insert the fiber in the amplifier:

- CF series: loosen the ring nuts on the

fiber carriers, insert the two optical fibers
in their special seats, push down in order
to overcome the resistance of the inter-
nal O-ring, then tighten the ring nuts
securely.

- OF Series: insert the special termination

in the fiber-carrier seat of the MSF ampli-

Bracket

Cogged washer

fier and tighten the ring nut securely.

www.automationdirect.com/photoelectric

Please note:

It is important that the minimum radius of
curvature be followed to avoid perfor-
mance loss or breakage of bendable
fiber terminations:
- Plastic fiber with core diameter 0.5 mm:
Rmin=5mm

« Plastic fiber with core diameter 1 mm:
Rmin =10 mm

Overvoltage protection

When an inductive load is switched off,
the output voltage (when there is no
protfection circuit present) rises to such a
high value that the output transistor may
be destroyed. For this reason, our photo
sensors feature a built-in Zener diode at
the output, which limits the output voltage
to a safe value (3-wire types). When
connecting an inductive load with a
current greater than 100 mA, and a
switching frequency exceeding 10 Hz, the
addition of a protective diode placed
directly at the load terminal is recom-
mend to limit the power loss of the built-
in Zener diode.

Polarity reversal
protection

All' our photo sensors are protected
against polarity reversal at all terminals.
However, operation, is only possible if
the sensor is connected the right way.

Protection degree

For information on how to define your IP
Rating, see the APPENDIX section of this
desk reference.

Polarized reflective
photoelectric sensor

This is a variant of the reflective photo
sensor. A polarizing filter is placed in the
emitter’s optical path. A polarizing filter
in the receiver is oriented at a right angle
to the filter in the emitter. This results in
the elimination of reflections from
surfaces other than the reflector. The light
from the reflector possesses a component
that is strongly polarized in a perpendic-
ular direction to the incident light. It
becomes the only recognizable reflected-
light source.
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Photoelectric Sensor Terminology

Reflective
photoelectric sensor

The emitter and receiver form part of the
same unit. The optical beams are parallel.
The emitter’s luminous beam hits a
reflector and is redirected toward the
receiver. Detfection occurs when the path
of the beam is interrupted by the presence
of an opaque object. Operating distance
mainly depends on the quality of the
reflector used and on the optical-beam
angle.

Shock

In accordance with [EC 68-2-27:
* Pulse shape: half-sine

* Peak acceleration: 30g

* Pulse duration: 11ms

* Short circuit protection

All DC devices feature a built-in protec-
tion circuit against short-circuits and over-
loads. Short-circuits between the output
and both power supply terminals do not
damage the switch and may be applied
permanently. The same applies for over-
loads. During a short-circuit condition, the
LEDs do not operate.

Status indicators

The LED indicators can be classified
according to color:

Continuous green:Power on
Continuous yellow: Output on

Continuous red: Fault — When there is
only one LED, it is usually red and indi-
cates the output state.

Switching element
functions

Dark operate

Allows current to flow when the path of the
light beam does not reach receiver and
will prevent flow when the path of the light
beam does reach receiver.

Light operate

Allows current to flow when the path of the
light beam reaches receiver and will
prevent flow when the path of the light
beam does not reach receiver.

Volume 14
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Tightening torque
Over-tightening of the nuts can mechani-
cally damage the photoelectric sensor. The
following tightening torques should there-
fore not be exceeded:

M5x 1 1.5Nm
M18 x 1 20 Nm
M30 x 1.5 40 Nm

Through-beam
photoelectric sensor

Emitter and receiver are housed in two
separate units and are installed one in
front of the other. Detection occurs when
the path of the beam is interrupted by the
presence of an opaque object.

Types of output and load
connections

3-wire NPN

There are two power wires and one output
wire. The switching element is connected
between the output wire and the negative
terminal, and the load is connected
between the output wire and the positive
terminal. In the ON state, the current sinks
from the load into the switching element.

3-wire PNP

There are two power wires and one output
wire. The switching element is connected
between the output wire and the positive
terminal, and the load is connected
between the output wire and the negative
terminal. In the ON state, the current flows
from the switching element info the load.

4-wire NPN or PNP

(Programmable output state)

There are two power wires, one
N.O./N.C. selection input and one output
wire. The output state is programmable,
connecting the input wire to one of the
power supply lines.

4-wire NPN or PNP

(Complementary outputs)

There are two power wires, one N.O.
output and one N.C. output.

4-wire NPN and PNP

There are two power wires and the output
type is wiring programmable. The NPN
output is available by connecting the PNP
terminal o the negative power supply line.
The PNP output is available by connecting
the NPN terminal to the positive power
supply line.

2-wire AC

The two leads make up the switching
element itself. In the ON state, with one
terminal connected to the phase and the
other to the load, current is drawn from
the phase line and supplied to the load
through the output terminal. The other
load terminal is connected to the neutral
line.

3-wire AC

These models have two power supply
wires and one output. The switching
element is connected between output
terminal and phase line. In the ON state,
current is drawn from the phase line and
supplied to the load through the output
terminal. The other load terminal is
connected to the neutral line.

Vibration

In accordance with IEC 68-2-6:
- Frequency Range: 10-55 Hz

« Amplitude: 1 mm
« Sweep cycle duration: 5 min.

« Duration of endurance at 55 Hz: 30 min. in
each of the three axis directions

1-800-633-0405



Photoelectric Sensor Terminology

Field Device Examples - 3 Wire Connections

NPN (Sinking)
Field Device Example

24VDC

3+ =

r___ﬂl_B":J

DC Sourcing Input Module

=

Common

| |
| |
| Enso Output |_Blk
| |
| |

| Blu
(R
(NPN) Current Sinking
Field Device

-
| T &
o e b i

Current Sourcing
Configuration

PNP (Sourcing)
Field Device Example

24vDC

DC Sinking Inpu Moduie

- — Common
| | Brn
| | | i @
Blk i
:E omputi L R - ]
Current Sinking
| | Configuration
Blu
[ |
(PNP) Current Sourcing
Field Device
Volume 14
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Value Pricing

Our  everyday prices on
industrial control products are well
below the list prices of more
traditional automation companies
because, with our direct business
model and focus on high
efficiency, AuTOMATIONDIRECT has
the lowest overhead in the
industry. We pass the savings on
to you by offering high-quality
products at low prices.

OMATIONDIREC

If it’s in your cabinet, it’s in our catalog!
Over 12,000 In-stock Quality Products

Starting with the enclosure, we carry everything you need to build an electrical control system, right
down to the wire and tools. And we have the devices that go in the panel, such as logic controllers,
HMI, drives, relays, and motor controls. If you’re maintaining existing systems,
we’ve got great prices on MRO parts such as circuit breakers, fuses, motors, pneumatics
and pilot devices. In addition to our catalog all our products are available to
order 24/7 at www.automationdirect.com

FREE Award
Winning
Support

Almost 99% of AutomATIONDIRECT
customers responding to surveys
say they would recommend us to
someone else, and they do! And
we’ve been voted tops in service
by independent magazine
surveys nine years running.

FREE & Fast
Shipping*

The majority of our products are
stocked for same-day shipping,
when you place your order by

6 p.m. EST.

* Same day shipping with approved
company credit or credit card.

Free 2-day (transit) shipping for orders
over $300; other expedited services extra.
See Web site or catalog Terms and
Conditions for all details and exceptions.



	Search�������������
	Save File����������������
	Print this PDF���������������������
	E-mail this PDF����������������������
	Photoelectric Sensor Technologies Expand Applications
	The Most Popular Photoelectric Sensor Styles
	Photoelectric Sensor Lineup
	Photoelectric Sensors Selection Guide
	FA Series LED Photoelectric Sensors
	FA Series Laser Photoelectric Sensors
	Get it fast AND free!
	FB Series Photoelectric Sensors
	SS Series Photoelectric Sensors
	MS Series Photoelectric Sensors
	FARS Series Photoelectric Sensors
	IP69K-rated Photoelectric Sensors
	FF Series IP69K-rated Photoelectric Sensors
	FFRS Series IP69K-rated Photoelectric Sensors
	MQ Series Photoelectric Sensors
	MV Series AC Powered Photoelectric Sensors
	C5 Series Stainless Steel Photoelectric Sensors
	HE Series Photoelectric Sensors
	DM Series Photoelectric Sensors
	C18 Series Photoelectric Sensors
	GX Series Photoelectric Sensors
	FE Series Photoelectric Sensors
	CX Series Photoelectric Sensors
	QX Series Photoelectric Sensors
	FG Series Photoelectric Sensors
	Enhanced 50 Series Photoelectric
	Sensors Selection Guide
	Enhanced 50 Series Photoelectric Sensors
	Enhanced 50 Series Diffuse Photoelectric Sensors
	Enhanced 50 Series Polarized Reflex
	Photoelectric Sensors
	Enhanced 50 Series Clear Object Photoelectric Sensors
	Enhanced 50 Series Photoelectric
	Sensors Accessories
	Enhanced 50 Series Photoelectric Sensors Connector Cables
	Enhanced 50 Series Photoelectric
	Sensors Dimensions
	www.automationdirect.com More than just a great online store
	DFT Series Fiber Photoelectric Amplifiers
	DFP Series Fiber Photoelectric Amplifiers
	SSF Series Fiber Photoelectric Amplifiers
	Cuttable Optical Fibers (2.2 mm Diameter)
	BX Series High Resolution Area Sensor
	Accessories: Reflectors and Shutters
	Accessories: Reflectors, Adapters & Mounting Brackets
	Accessories: Mounting Brackets
	Photoelectric Sensor Terminology
	If it’s in your cabinet, it’s in our catalog!
	Value Pricing FREE Award FREE & Fast
	Winning Shipping*
	Support



