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Chapter 1

Features

Compact, self-contained photoelectric sensors in universal-style housing

WARNING:

Advanced one-piece photoelectric sensors with exceptional long-range optical
performance

Compact housing with mounting versatility, via its popular 30 mm threaded barrel
or side-mount holes

10V DC to 30 V¥V DC operation with bipolar discrete outputs, NPM and PNP
Selectable Light or Dark Operate, depending on wiring
Tough ABS/polycarbonate blend housing is rated to IEC IP&7; NEMA 6

Easy-to-see sensor status indicators: two status LEDs visible from 360°; extra-
large Output indicator on back of sensor housing (except emitters) visible from
long distance

Opposed, retroreflective, polarized retroreflective, diffuse and fixed-field (200 mm,
400 mm, or 600 mm cutoff) models available

Retroreflective, polarized retroreflective, and diffuse models have potentiometer
on back aof housing for easy sensor range adjustment

Choose 2 mintegral cable or M12 integral QD models

« Do not use this device for personnel protection

= This device does not include the self-checking redundant circuitry necessary to allow its use in

f « Using this device for personnel protection could result in serious injury or death.

personnel safety applications. A device failure or malfunction can cause either an energized (on)
or de-energized (off) output condition.

Models

Model Senging Mode Beaam Range ' Ohutpas t
G EI0E {emitter) 475 nm Infrared HIA
Opposzed &0 m {300 fi)
GEMR (recever) E flective Beam: 18 mm {0.7 )
GEA0LP Folarized Retroreflective Am{2a ft)
630 nm Visibbe Red
G EIOLY Retroreflective 12 m {40 i)
Q8300 Diffuse 940 nm Infrared 1mq{3.3ft) Bipolar NFHNFNP
GEI0FF200 200 mm {8 i)
S0 FFA00 Fixed Field 580 nm Visible Red 400 mm {16 im)
GS30FF&00 00 mm {24 in)

Only standard 2 m (6.5 ft) cabled models are listed.
« To order the 9 m (30 ft} integral cable model, add suffix “W/30° to the model number (for example, QS30E W/30).
« To order the 5-pin integral M12 quick disconnect (QD), add suffix "Q" (for example, QS30EQ).

] Polasized Reworedective and Retroreflective ranges are apecified using a model BRT-84 retroreflacior.
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Chapter 2 Installation

Fixed-Field Mode Overview

530 self-contained fixed-field sensors are small, powerful, visible red diffuse mode sensors with far-limit cutoff (a type of
background suppression). Their high excess gain and fixed-field technology allow the detection of objects of low reflectivity
while ignoring background surfaces.

The cutoff distance is fixed. Backgrounds and background objects must always be placed beyond the cutoff distance.

Fixed-Field Sensing Theory of Operation

The WORLD-BEAM Q530 Series Sensor compares the reflections of its emitted light beam (E) from an object back to the
sensor's two differently aimed detectors, R1 and R2. See "Figure: Fixed-Field Concept” on page 4. If the near detector's (R1)
light signal is stronger than the far detector's (R2) light signal (see object A in the Figure below, closer than the cutoff
distance), the sensor responds to the object. If the far detector's (R2) light signal is stronger than the near detector's (R1)
light signal (see object B in the Figure below, beyond the cutoff distance), the sensor ignores the object.

The cutoff distance for the QS30 is fixed at 200 mm, 400 mm, or 600 mm (8 in, 16 in, or 24 in). Objects lying beyond the
cutoff distance are usually ignored, even if they are highly reflective. However, under certain conditions, it is possible to
falsely detect a background object (see "Background Reflectivity and Placement” on page 6).
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In the drawings and information provided in this document, the letters E, R1, and R2 identify how the sensor's three optical
elements (Emitter "E®, Near Detector "R1%, and Far Detector "R2") line up across the face of the sensor. The location of these
elements defines the sensing axis, see “Figure: Fixed-Field Sensing Axis" on page 4.

The sensing axis becomes important in certain situations, such as when the object is beyond the cutoff distance as shown in
“Background Reflectivity and Placement” on page 6.

O8-Apr-25 & Banner Engineering Conp. Al nghts resenved. page 4 of 16
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Wiring

Q530 Standard DC Vollage Senes Sensor Prodwect bManual

Cabled wiring diagrams are shown. Quick disconnect wiring diagrams are functionally identical.

Cabled Emitters
b {1}
.|.
10-30 VDG
bu {3

(H-Anr-25

Other Cabled Models

/

b {1 \
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wh {2
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= e
3
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5-Pin Male M12 Quick Disconnect
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Chapter 3 Configuring a Sensor

Sensing Reliability

For the highest sensitivity, position the target for sensing at or near the point of maximum excess gain. Refer to the
Performance Curves for the excess gain. Sensing at or near this distance makes maximum use of each sensor's available
sensing power. The background must be placed beyond the cutoff distance. Note that the reflectivity of the background
surface also may affect the cutoff distance. Following these guidelines improves sensing reliability.

Background Reflectivity and Placement

Avoid mirror-like backgrounds that produce specular reflections. A false sensor response occurs if a background surface
reflects the sensor's light more to the near detector (R 1) than to the far detector (R2). The resultis a false ON condition
(“Figure: Reflective Background - Problem® on page 6). Correct this problem by using a diffusely reflective (matte)
background or angling either the sensor or the background (in any plane) so the background does not reflect light back to the
sensor ("Figure: Reflective Background - Solution® an page €). Position the background as far beyond the cutoff distance as
possible.

An object beyond the cutoff distance, either stationary (and when positioned as shown in “Figure: Object Beyond Cutoff -
Froblem” on page 7), or moving past the face of the sensor in a direction perpendicular to the sensing axis, may cause
urwanted triggering of the sensor if more light is reflected to the near detector than to the far detector. Correct the problem by
rotating the sensor 90° ("Figure: Object Beyond Cutoff - Solution® on page 7). The object then reflects the R1 and R2 fields
equally, resulting in no false triggering. A better solution, if possible, may be to reposition the object or the sensor.

Raflactive Background - Salution
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Continued from page &

. Object Bayond Cutoff - Prablem Object Bayond Cutoff - Solution
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A redective cackground obpect n ihes poston of moveng acnoas the sensor

A refecive packground cbpeci n thes posbon of MOVING acnoas the sensor face in this axia ks ign i

face in ihis axis and dreclion may cause a false sensorresponae.

Color Sensitivity

The effects of object reflectivity on cutoff distance, though small, may be important for some applications. It is expected that
at any given cutoff setting, the actual cutoff distance for lower reflectance targets is slightly shorter than for higher reflectance
targets. This behavior is known as color sensitivity.

For example, an excess gain of 1 for an object that reflects 1/10 as much light as the 90% white card is represented by the
horizontal graph line at excess gain = 10. An object of this reflectivity results in a far-limit cutoff of approximately 190 mm (7.5
in} cutaff model, for example; and 190 mm (7.5 in) represents the cutoff for this sensor and target.

These excess gain curves were generated using a white test card of 90% reflectance. Objects with reflectivity of less than
90% reflect less light back to the sensor and thus require proportionately more excess gain to be sensed with the same
reliability as more reflective objects. When sensing an object of very low reflectivity, it may be essential to sense it at or near
the distance of maximum excess gain.

O8-Apr-25 & Banner Engineering Conp. Al nghts resenved. page T of 16
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Chapter 4

Supply Voltagse

10 % DCto 30 WV DC {10% max. rippk) at lass than 40 mA,
axclusive of load

Protected against revarsa polarity and transiant valtagas
QOutpul Rasponsa

Opposed Maoda: & millisaconds ON and OFF

All othars: 2 milisaconds

MOTE: 100 millizacond dalay on powar-up; oulputs donot
conduct during this tima

Rapaatability
O pposed Moda: not applicabla
All othars: 500 microsacands

Cutaff Paint Tolarancsa
Fixad-Fiald anly: £ 5% of nominal cutoff distanca

Construction and Mounting
AB S housing, ratad |[EC IPET; NEMA 6, Acrylic lans covear
3 mm mauntng hardwara includad

Connactions
2 m (8.5 ft) untarminated 5-wira PWC-jackatad cabla; 9 m (30
ft) unfarminatad S-wira PVC-jackatad cable ; or Intagral 5-pin
M12 male quick-disconnact connactar

Application Tip for tha Q5300 Madal

Faor bast sansing raliability, targets should ba a minimum af
0.5m fram tha sansor

Output Configuration
Bipolar: Ona currant sourcing and ana cumant sinking
Rating: 100 mA maximum each output at25 °C
O ff-state kakage currant:

MPM: lass than 50 pA
PHP: less than 40 pA

O'N-slate saturation vallage:

MPM: kass than 3 W at 100 mA
PHP: lass than 3 vV at 100 ma

Protacted against faksa pulsa on powar-up and continuous
avarkoad or short circuit of outputs

Adjustmants
Salectablke Light'Dark Oparata is achievad via tha gray wira.

Opposed, Ratroraflactive, and Polarizad Ratraraflactiva
madals:

Light Oparata - Low {0 W 1o 3WV)*°
Dark Oparata - High {opanar &V to 30 V)*

Diflusa and Fixad-Fiald modals:

Light Oparata - High {opan ord V' to 30 V)"
Dark Oparata - Low {0V 10 3 V)°

Diflusa, Retroraflactiva, and Polarized Ratroraflective moda
madals {onky ):

Singla-turn Sansilivity {Gain) adjustmant polantiomatar
* Inputl impadanca 10 k{2

Performance Curves

Specifications

Indicators
2 LEDs an sansar top:
Graan on: Powear on
Graan flashing: Output ovearkbadad (axcaptracaivers)
Ambear an: Light sansed
Ambear flashing: Marginal excass gain (1-1.5= axcass gain)

Larga aval LED on sansor back (excaptamittars): Yallow an
indicates the output is conducting

Opearating Conditions
—20°C 1o +70 °C (-4 "F 1o +158 °F)
Q5% at +50 "C maximum relative humidily (non-condansing)
Vibratian and Machanical Shock
All madals maat MIL-5TD-202F, Mathod 2014 (Vibratian: 10
Hz to 60 Hz maximum, 0.06 inch {1.52 mm) doubla amplituda,
106G mayimum accalaration) requirameants . Alsa maats |[EC

G08947-5-2 (Shock: 306G 11 ms duration, half sina wawa)
raquiramants.

Cartifications

Bannar Enginsaring BY
Fark Lane, Culliganlaan 2F bus 3
1831 Diegem, BELGIUM

ENIIS

Raquirad Owvarcurrant Protactian

WARNIMG: Ekciical connactions must
ba madea by qualified parsonnal in
accordanca with kcal and national
alactrical codas and regulations.

COwarcurrant protaction is requirad to be providad by and
praduct application pear tha supplied tablka.

COwarcurrant protaction may ba provided with axtemal fusing
ar via Currant Limiting, Class 2 Powar Supply.

Supply wiring kads = 24 AWG shall notl be splicad.

Far additional product suppart, go
to www . bannaranginearing .com.

fﬂﬁs: Required Overcurmnt f.::sg; Fequired Owercurant
(ANG) Pmtacian (&) (AWGE) Prataciian (&)

20 5.0 26 1.4

22 an 28 04

24 1.0 3 05

For the diffuse models, the performance is based on using a 90% reflectance white test card.

(H-Anr-25

& Banner Engineering Conp. Al nghts resenved.
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Specifications

Ooposed Mode

Q530 Standard DC Vollage Senes Senaor Produect Manua

Diffuse Kode
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For the polarized retroreflective and retroreflective models, the performance is based on using the specified retroreflector.

Folarized Retroreflective

Reroreflective
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Fixed field performance is based on using a 90% reflectance white test card.
Fixed Fieid
200 mm 400 mm &l mm
1000 — 1000 Wl ===
E QS30FF200 EQS0FFa00 F WS IFFE0
E Pt Fidl dMaxda = P F k] Mok F Fiad Fiddhada -
H
]
_m , : i : _ 1010 (ﬂl/ ;
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Distance Distance Distance

a8 10 mm spol sze at 160 mm 1sous
a f mm apot sEe al 200 mm culol

Llsmg 18%: gray teal cand: peniormance will be
2% of valees shown.

LUzing &% black test cand: perormance wall be
S of vaheeg shown.

UH-Apr-£5

a 10 mm spot aze at 160 mm focus
a 10 mm zspot aze at 400 mm cuiol

Lamg 18% gray lest card: penonmanos will be
Hie of values shawn.

Lsng &% black teal card: perormance will e
H5% of values shawn.

& Banner Engineering Conp. Al nghts resenved.
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a 10 mm spaisEe at 160 mm oous
a 13 mm apoi sEe at 6l mm culol

Lang 18%: gray tesi cand: peronmance willl b
Hote of values showin.

Lang &% black tesl cand: performance willl e
§9%: of values Showin.

page 9 of 16



Q530 Standard DC Vollage Senes Sensor Product Manua

Dimensions

Cabled Models
A5 mm
AR Bl
16 mm
(A5 1.3 mm
F (0057
} ﬁ ] T
3 mm I 4 mm
{1309 é‘j 03]
125mm —am
1347

G0 Models

—i (OS] e—

&

dxass mm lEs)
M. Brgue
L MmN s

Specificatons

Yelowand Grean LEDS

ellow LED
Ouput
rdcator

B30 1.5 Thead
e B e

BMm 25Inlbs]
wiln Included S0 mm
moLniing

All measurements are listed in millimeters [inches], unless noted otherwise. The measurements provided are subject to

change.

page 10 of 16

& Banner Engineering Conp. Al nghts resenved.
WAas B TS T QaTeE &1 5. 0O

O8-Apr-25



{1530 Standard DC Valtage Saries Sansor Product Manua

Chapter Contents

LI TR Ll O WLt g g E= Lt e i 11
eoT= D -t et = L B gL e o N 11
Brackals for tha C1E B0 S anaant D S s i e ettt ettt et e e et e e e e e e e e e a—e et e e e e e e e e e eaeanans 12
L L 1T L =P 13
== L= L T = T = 14

Chapter 5 Accessories

Quick-Disconnect Cordsets

5Fin Single-Ended M 12 Female Cordaets

ol Lengih Siyle DEmensons Finout {Female )
MODC1-501.5 0.5m{1.5ft)
MODC1-503 0.9m{2af)
MODC1-506 Z2m{8.5fi) -
MODC1-515 S5m {164 fi) Sirasghi E
MODC1-530 S m (2.5 i)
MODC1-560 18 m {59 fi)
MODC 1 -51 00 Mom (104.7 )
MODC 1-508RA 2m (6.5 ) 1 = B
32T 3=8l
MODC1-515RA 5m (16.4 i) ‘_[15:31_'1 4= ELI::I-:
5= Gray
MEDC 1-530RA om (295 ft) :m
30 Ty,
Right-Angle 18] [:us
MODC1-580RA 19 m (623 fi
m :l Mi2= 1—-|-—-|
@ 145057
£15L Senes In-Line Senaor States Indicator
I uit
b2l Type LED Color Dumenabons Female Mabs Wiring

S15LGYPG  PHP :';: g 1 = Brown, 10 0 30V DC

Fower ON = oL i * 2 = White

Gresn [11]
S1ELGYNG  MPN Input Active = |J|.- 3 = Blue, DC common

¥ allow (]

} 4 = Black, Sensor nput
O8-Apr-25 & Banner Engineering Conp. Al nghts resenved. page 11 of 16
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Brackets for the QS30 Standard DC Sensor

SMBEOS30L
+ HRight-angke bracket for cabla sansor modals
+ Claaranca for M4 (#8) hardwara
=+ 12" tilt adustmant
+ 14-gauge stainlass staal

Haola cantar spacing: A 1o B=35.0
Haola size: A=e 4.3, B=e 425=16.3

SMBOS3I0LT
= Tall right-angle brackat for QD modals
= + B" filt adpustmant
#* 14-gauga stainlass steal

Haole cantar spacing: A 1o B=35.0
Hola size: A=a 43, B=p 425=16.3

SMBOS30Y
= Heavy-duly de-castibracket
+ M18 vartical mount aption
= + B filt adjustmant with cablad units
+ Includas nuts and lock washer

Hola siza: A=a 15.3

SMBOS30YL
+ Haawy-duly die-castbrackat dasignad for industrial protaction
= M18 vartical mount aption
+ Haplacaabls windaw
# Includas nuts and lock washar

Hola siza: A=s 15.3

SMBI0A
*= Right-angla brackat with curvad slot for varsatie anantation
+ Claaranca for MG {4 in) hardwara
+ Mounting hala for 30 mm sansaor
= 12-gauge stainless steal

Hala cantar spacing: A to B=40
Haola siza: A=a 6.3, B= 2T.1 = 6.3, C=2 30.5

SMBE30MM
+* 12-gauga stainless steal brackel with curvad mounting slots for varsatiea
ariantation
+ Claaranca for MG {4 in) hardwara
* Mounting hala for 30 mm sansor

Haole cantar spacing: A =51, Ato B=254
Hola siza: A=426=T B=2 64, C= 2 301

page 12 of 16 & Banner Engineering Conp. Al nghts resenved.
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Acceggones

SMB30SC

Q530 Standard DC Voltage Senes Sensor Product Manual

+ Swival brackat with 30 mm mounting hale for sansor

+ Black rainforcad tharmoplastic palyastar
+ Slainkess steal mounting and swival locking hardwara includad

Hala cantar spacing: A=e 50.8
Haola size: A=a 70, B=e 300

All measurements are listed in millimeters [inches], unless noted otherwise. The measurements provided are subject to

change.

QS30 Apertures

Opposed-mode Q530 sensors may be fitted with apertures to narrow or shape the sensor's effective beam to more closely
match the size or profile of the objects being sensed. A common example is the use of “line” (or “slot’) type apertures to

sense thread.

AP OE30-0a0
AP OGS 30- 100

AP OE30- 200

AP QS 30-0a0H

AP QS 30-100H

AP OS5 30-200H

AP QS 30-0a0

AP OS 30- 1000

AP O 30- 2000

AP OEI0-DVHXE

APOS30-DVH

Moded

Meded

Moded

NOTE: The use of apertures reduces the sensing range.

Aperiure Descrption Fieces
1 mm {0.04 ) diameier, circular &
2.5 mm {0.10 in) diameier, cincular [
S mm (030 in) dismeder, circular [
Aperiure Descrigtion Feeces
1 =12 mm {004 in = 047 in), horizontal &
ahod
25w 12 mm {010 n = 04T i), &
nonzonial gkt
Sw A2 mm {020 in « 0 47 in), horzontal &
ghod
Aperure Descnption Fieces
1 # A7 mm {0.04 i x 06T in), vertical &
ghot
25 =17 mm {010 n = 067 ), vertical &
ahod
Sw A7 mm (0,20 in o« 08T in), vertical &
ghot
Kit containing two of each aperwre 18
abowe
Kit containing one each of aperiure
maodels: APGS30-040, APOSI0-040H, 18

APOE30-0a00

Reduced Range for QS30E and QS30R Pair with Apertures

AP OE30-0a0
AP OGS 30- 100
AP OS 30- 200
AP QS 30-0a0H

(H-Anr-25

Aperiure Model

Maximum Range

Aperture on Both Emitier and Receiver
05m {15 fi)
24m {81t)
11.6 m {38 f)

T m{Z3fi)
Continued on page 14

& Banner Engineering Conp. Al nghts resenved.
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300
333

DDD

Aperture on Receiver Only
4.1 m {135 fi)
14.3m {47 #)
235m 7T h)
16.8 m {23 f)
page 13 of 16
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Contnued from page 13

Maxmum Range

Aperiure Model
Aperiure on Both Emitier and Receiver Aperiure on Receiver Only
APQS30-100H 165 m (54 f) 24.7 m |54 &)
APOE30-200H 287 m (94 ) 36.6 m (94 f)
AR QS 30-040V Tm{Z3f) 16.8 m (23 f)
AP QS 30- 100V 165 m (54 f) 24.7 m |54 &)
AP QS 30- 200V 287 m (94 ) 36.6 m (94 f)

Example: The QS30E/QS30R sensor pair is used with apertures APQS30-040. Using the circular aperture on only the
receiver, the range reduces to 4.1 m (13.5 ft). When the APQS30-040 aperture is installed on both the receiver and emitter,
the sensor range reduces to 0.5 m (1.5 ft).

Retroreflective Targets

Banner offers a wide aslection of high-guality retroreflective targeta. See www bannerengneenng.com for compleie
information.

MOTE : Polanized sensors require comer culbe-type reroreflective targets. Non-polanzed
SeNS0re may use any refrorefecive tanget.

page 14 of 16 & Banner Engineering Conp. Al nghts resenved. O8-Apr-25
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Chapter 6 Banner Engineering Corp Limited
Warranty

Banner Enginesning Conp. warrants s products o be free from defects in matenal and workmanahip for one year following the date of shipment Banner
Engmesning Corp. will repar or replace, free of charge, any product of its manufaciure which, at fhe time it is retumed 1o the factory, B found to have been
defectve dunng the warranty pencd. This warranty does not cover damage or liabdity for misuse, abuse, of e improper applcation or installaton of e Banner

product.

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALLOTHER WARRANTIES WHETHER EXPRESS OR IMPLIED {INCLUDING, WITHOUT

LIMITATION, ANY WARRANTY OF MERCHANT ABILITY OR FITHESS FOR A PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF
PERFORMANCE, COURSE OF DEALING OR TRADE USAGE.

This Wamanty is exdusive and Emited to repair or, at the discretion of Banner Engneenng Corp ., replacement. IN NO EVENT SHALL BAMMER EMNGINEERING
CORP. BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSE OF PROFITS, OR ANY
INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE
FRODUCT, WHETHER ARISING IN CONTRACT OR WARRANMTY, STATUTE, TORT, STRICT LIABILITY, NEGLIGENCE, OR OTHERWISE.

Banner Engnesning Conp. reserves fhe nght o change, modify or improve the deaign of the product without asseming any obligatons or kabilfies relating to any
produwet previowshy manu faetured by Banner Enginesning Conp . Any miBuse, abuse, of improper appdcation or natalation of thie produwet or use of the product for
peraonal profection applicatons when the product i dentfied as not intend ed for such purposes will void the product warmanty. Any modificatons o thes produect
without prior express approval by Banner Engineening Corp will voed the product warranties. All specifications published in this document are sulbect fo change;
Banner resenves e night to modify product specilications or update documentation at any time. Specificatons and product informaton in Englsh supersede that
which i3 provided in any ofher language. For fhe moat recent version of any documentaton, refer for www bannensngnee nng. com.

For pakent information, ses wiww ban TeETed) Qaea] g . com/ patents.

Contact Us

Banner Engineering Corp. headquarters is located at: 9714 Tenth Avenue North | Plymouth, MN 55441, USA | Phone: + 1
888 3736767

For worldwide locations and local representatives, visit www bannerengineering.com.
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