QS30 Standard Series Sensor (DC
Voltage) Instruction Manual

Instruction Manual

Compact, salf-contained photosekactric sansors in univarsal-siyle housing

= Advanced ana-piece phobbalaectric sansors with excaptional lang-ranga aplical parformanca

= Compacdt housing with mounting varsatility, via its popular 30 mm threadad barral or sida-
maount halas

« 10V DC o 30V DC oparation with bipolar discrate outputs, MPN and PNP

=« Salaclabla Light or Dark Opearate, dapanding on wiring

= Tough AB S/polycarbonate blend housing is rated o |IEC IPGT; NEMA &

« Easy-lo-zes sansor stalus indicators : two status LED= visible from 3607 ; axtra-larga Output
indicator on back of sansor housing (axcepl amittars ) visible from kong distanca

= Opposad, retroraflectiva, polanzed ratroraflactiva, diffusa and fixad-fiald (200 mm, 400 mm,
ar 800 mm cutoff) modals availabla

= Hatroraflactiva, polanzed retroraflectiva, and diffusa modals hava potantiomatar an back of
hausing for aasy sansor range adjustmant

= Choosa 2 m intagral cabla ar M12 intagral Q0 madals

WARMIMG:

« Do not usa this davica for parsonnal protaction
« Using this davica for parsonnal protaction could result in sarious injury or daath.
« This davica doas not includea the salfchacking redundant circuitry nacassary to allow its usa in parsannal

safaty applications. A davica failure or malfiunction can causa aithar an anargizad (on) or da-anargizad {aff)
output candition.

QS30 Standard (DC) Models

Bada (11 Senzing Madea Eeaam Ranga =1 Output

QEI0E Jamiihar) A75 nm Infrarad RS
Oppazad B0 m {200 ®)
QEIOR {racaivar) Effacive Baam: 18 mm (0.7 in}
QEIALP FPalarirad Raeimrefaciive Hmi26 &)
B30 am Visbla Rad

QEI0LY Rararafacive 12 m {40 #]
Q5300 [EETE=] 940 nm Indfrarad 1 m 3.3 8} Bipalar HPHNPMHNP
QEIAFF200 200 mm {8 i)
QEIOFF400 Fimad Fiedd GEHD nm Vizible Rad 200 men {18 in}
QSI0FFE00 800 mm {24 in)

Fixed-Field Mode Overview

Q530 salfcontainad fixad-fiald sansors ara small, powarful, visibla rad diffusa maodea sansors with fardimit cutaff (a typa of background
suppression). Thair high excass gain and fized-fiald technalogy allow thae dataction of objacts oflow reflactivity whils ignoring background
surfacas.

Tha culaff distancea is fined. Backgrounds and background objacls must always ba placad bayond the cutoff distanca.

Fixed-Field Sensing — Theory of Operation

Tha WORLD-BEAM Q530 Sareas Sansor comparas the reflections of its emitled light beam (E) from an abject back to tha sansars two
diffarantly aimed detectors, R1 and R2. 5ae "Figura: Fired-Fiald Concapl” on page 2. If tha near detector’s [R1) light signal is stronger than
tha far detectors (R2) light signal {sea object A in the Figura balow, closar than the cutoff distanca), the sensar responds 1o the objact. If tha
far datactor’s (R2) Bght signal is strongar than the naar datactar’s (R1) kght signal {saa objact B in tha Figura balow, bayond tha cutaff
distanca), the sansorignoraes tha abjact.

i1

Ondy standand 2m (6.5 ) cabled models ane ksted.
= Tocederthe Sm (30 1] wviegeal canlemodal, add Soti WD o the modal aumiser Jioe adamale, DE53I0E WD),
= Tocedesthe Span mrageal M112 quick descona e ¢ 20], add suthe 5 ftoe edamale , DE30ED].

iZ] polasized Revoredective and Retroreflective ranges are apecified using a model BRT-84 retroreflacior.
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Q530 Standard Sanes Sensor (DC Valtaga) Instrucban Manual

Tha cutoff distancea far tha Q530 is fied at 200 mm, 400 mm, or 800 mm (8 in, 16 in, ar 24 in). Objacts ing bayond the cutoff distanca ara
uzually ignared, avan if thay ara highly reflactiva. Howeawvar, undar carain conditions, it is possibla to falsaly datect a background abjact (sesa
'Background Reflactivity and Placamant™ an pagea 2).
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In tha drawings and infarmation providad in this documant, tha lattars E, R1, and R2 idantify how tha sansor’s three optical alamants [Emittar
"E", Maar Datactor "R 1", and Far Datactar "H2") line up acrass the Bea of the sansor. Tha kbeation of these elemants dafinas tha sansing
awis, s8a "Figura: Fixad-Fiald Sansing Axis™ an paga 2.

Tha sansing axis bacomas impordant in cartain situations, such as whan tha abjact is bayand tha culaff distanca as shown in "Background
Raflactivity and Placamant” an paga 2.

QS30 (DC) Wiring Diagrams

Cablad winng diagrams ara shown. Quick disconnact wiring diagrams arg functionally idantical.

Cablad Emittars Othar Cablad Modals 5-Pin Mala M12 Quick Disconnact
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Co nﬁguring a Sensor

Sensing Reliability

Far tha highast sansiivily, posibon tha targat for sansing at or naar tha point of maxmum axceass gain. Refar to the Parfarmanca Curvas for
the excess gain. Sensing at or near this distance makes maximum use of each sensors available sensing power. The background must be
placad bayond the culoff distanca. Maota that the reflectivity of the background surface also may affect the cutalf distance. Following thasa
guidalines improves sansing raliabilily .

Background Reflectivity and Placement

Avvaid mirrar-like backgrounds thal producea spacular reflections. A falsa sansor responsa occurs if a background surfaca raflacts tha sansors
light mara 1o tha naar datector (R 1) than to tha far detactor {R2). Tha rasult is a falsa ON condition { "Figura: Raflactive Background -
Fraoblam™ aon page 3). Corract this problam by using a diffusaly reflactive (matte) background ar angling aithar tha sansor or the background
{in any plana) sa tha background doas not reflact ight back 1o tha sansar [ "Figure: Raflactive Background - Salution™ an paga 3). Position tha
background as far bayond the culaff distanca as possibla.

An objact bayond the cutoff distancea, aithar stationary (and whan positionad as shawn in "Figura: Objact Bayond Culaff - Prablam” an pagsa

3), ar maving past tha face of tha sansor in a diraction parpandicular 1o tha sansing axis, may causa unwantad triggering of tha sansar if
mara light is raflactad to tha naar datactar than to the far detacior. Carract the problam by rolating tha sansor 90" [ "Figura: Objact Bayand

aage 2 2 Bannar Enginaaring Cam. All rights resarvad. February 27, 2024



Q530 Standard Sernes Sensar (DO Vollagea) Instruchion Manual

Cutaff - Salution™ an page 3). Tha abjact than reflects the R1 and R2 fialds aqually, resulting in no falsa triggering. A battar solutian, if
possbla, may be 1o reposabion the abpact or the sensar.

Reflective Background - Solubion
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Color Sensitivity

may ba impardant for somea applications. It is axpected thal al any givan cutoff satting, the actual cutoff distanca for lowar raflactancea targets
i5 slighfly shortar than far highar raflaclanca targats. This behaviar is known as colar sansilivily .

For axampla, an excass gain of 1 for an obpact that reflects 1710 as much bght as the 90% white card is rapresaentad by the honzontal graph
lina at axcass gain = 10. An abjact of this reflactivity results in a far-limit cutoff of approximataly 1890 mm (7.5 in) cutoff maodal, for axamplsa;
and 190 mm (7.5in) reprasants tha cutaff for this sansor and targat.

Thasa axcass gain curvas wara ganaralad using a whita tast card of 90% raflactance. Objacts with reflactivity of lass than 90% raflact lass
light back 1o tha sansor and thus raquira prapartionataly mora axcass gain o be sansad with tha sama raliability as mora raflactive obhjacts.
Whan sansing an abjact of vary low reflactivity, & may ba assantial to sansea it at or naar tha distanca of maximum axcess gain.

QS30 Standard (DC) Specifications

Supply Voltaga Rapaatability
10 % DCto 30 WV DC {10% max. rippka) at lass than 40 mA, Opposad Mada: not applicabla
axclusive of bad All othars: 500 microsaconds

Protacted against revarsa polarity and transiant vallagas Cutaff Paint Talarancs

Cutput Respansa Fizad-Fiald only: £ 5% of nominal cutoff distanca
Opposead Moda: 5 millisacaonds OMN and OFF Construction and Mounting

All others: 2 miliseconds ABS housing, rated IEC IP67: NEMA 6: Acrylic lans cover
MOTE: 100 millizacond dalay on powar-up; oulputs donot

3 ting hard includad
canduct during this time I ST TETnie Tesiee

Fabruary 27, 2024 £ Banner Enginearing Cam . All rights resared. aage 3
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Conmnaclons
2 m (6.5 ft) untarminated 5-wire PVC-jacketad cabla; 8 m (30
i) unterminated S-wire PVC-jacketad cable ; ar Intagral 5-pin
M12 mala gquick-disconnact connaclor
Application Tip for tha Q5300 Madal
For bast sansing reliabilily, targets should ba a minimum of
0.5m fram the sansor
Cutput Configuratiaon
Bipolar: Ona currant sourcing and ona cumant sinking
Rating: 100 mA maximum each output at25 °C
O ff-state kakagea currant:
MPM: less than 50 pa
FPHP: less than 40 pA
ON-state saturation vallage:

MPM: kazs than 3 VW at 100 mA
PHP: lezs than 3 WV at 100 ma

Protected against falsa pulse on powear-up and continuous
avarkoad ar shart crcuit of outputs

Adjustmants
Salaclable Light/Dark Oparate is achieved via tha gray wira.

O pposed, Ratroraflectiva, and Paolarized Ratroraflactiva
madals:

Light O parata - Low (0 WV 1o 3 V)"

Dark Opearata - High {openar & V to 30 v)*

Diffusa and Fixad-Fiald modals:
Light Oparata - High {opan ord V' to 30 V)"
Dark Oparata - Low {0V 1o 3 V)"

Diffusa, Ratroraflactiva, and Polarizad Ratraraflactive moda
madalks {onky ):
Singla-turn Sansitivily {Gain) adustmant polentiomatar

* Input impedanca 10 ki
Indicatars
2 LED= an sansar top:
Graan an: Paowar an
Graan flashing: Output ovarkaded (axcapt recaivars)
Ambar an: Light sansed
Amber flashing: Margmal excess gain {1-1.5= excess gain)

Larga oval LED an sansor back (axcapt amittars ) Yallow on
indicatas the output is conducting

Oparating Conditions
=20 *C 1o +70 *C (-4 “F 1o +158 °F)
A5% at +50 "C maximum ralative humidity (non-condansing)

Vibratian and Machanical Shock
All madals maat MIL-5TD-202F, Mathod 2014 (Vibratian: 10
Hz ta 60 Hz maximum, 0.06 inch {1.52 mm) doubla amplituda,
106G maxmum accalaration) requiramants . Also maats |EC
G0947-5-2 (Shock: 306G 11 ms duration, half sina wawa)
requiraments.

Carifications

C€
ENIIS

Raquirad Ovarcummant Protaction

A

COwarcurrant protaction is raguired to ba providad by and
product application par the suppled abla.

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

Supphy wiring leads = 24 AWG shall not ba splicad.

For addtional product suppaon, go to Key definition for
“kayrafMama}l’ not found in the DITA map..

Banner Enginearing &Y

Fark Lana, Culliganlaan 2F bus 3
1831 Diagam, BELSIUM

WARNIMNG: Elciical connachions musi
ba mada by qualified parsonnal in
accordanca with laeal and natianal
alectncal codes and regulatons.

QS30 Standard (DC) Performance Curves

Far the diffusea modals, tha parformanca is basad on using a 90% raflactanca white tast card.
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Far the polanzad ratraraflective and retrorafiectiva madals, the parformanca is based on using tha spacified ratrareflacior.
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@ 10 mm =paisies at 1680 mm foous
@ 15 mm =palsios at G110 mm outaff

Using 18% gray est card: performance will be 85% of
waluas shawn

Using 6% black testcard: performance will be 75% of
wal e s =awm

nage



Q530 Standard Sanes Sensor (DC Valtaga) Instrucban Manual

QS30 Standard (DC) Dimensions

Cabled Models
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All maasuramants ara listad in millimatars [inchas], unlass notad aolharwisa.
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Brackets for the QS30 Standard DC Sensor

SMBOSI0L
= Right-angle bracke! for cable senaor models
= Clearance for M4 (#8) hardware
= 1 127 tit adpstment
= 14-gauge stainkess atesl

Hobe center apacing: A B=32.0
Hala sixa: A=a 4.3, B=a 4 25163

EMBOSIOLT
= Tall right-angle bracket for QD models
= + 8° 4l adjpustment
= 14-gauge stainless steel

Hole center SpEcmgl A B=3%.0
Hole sizal b4=p 4.3, B=8 4. 25x]15.3

ShMBOs30Y
= Heawy-duty dbe-casi bracked
= K18 verical mount ontion
= 1 8% 4l adjpestment with cabled units
= |mchedes nuls and bk washer

Hobe size: A= 123

SMBOS30YL
= Heawy-duty die-cast bracket deabgned for industrial protection
= 18 verical mount option
= Replaceable window
= |mchedes nuils and kool washer

Hola siza: A=a 153

SMB DA
= Right-angbe bradkei with curved slot for varaatile orbentation
= Clearance for M6 {4 n) hardware
= Mounting hole for 30 mm sensor
= 1Z-gauge stamless stesl

Hole canrar spamag: A o B=40
Halg size A=A 53, B= 271 =63, C=a 0%

SMB DM
= 12-gauge stanless stesl bracket with curved mounting slots for versatie onentaton
= Clearance for MG {4 n) hardware
= Mounting hote for 30 mm sensor

Hole center spacing: A = 2L, A B = 254
Hale sixe; A =425 =T, B=a64,C =4 301

SMBIOSC

= Swivel brackestl with 30 mm mounting hole for sensor
= Black reinforced thermoplastc polyeater
= Sisinless stesl mountng and swivel loding hardware included

Hob2 center apacng: A=a 0.8
Halg sixa; A=a 7.0, B=2 00

All maasuramants ara listad in millimatars [inchas], unlass notad aolharwisa.

Fabruary 27, 2024 £ Banner Enginearing Cam . All rights resared.
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QS30 Apertures

Opposed-made Q530 sensors may be fitted with aperures to narrow or shape the sensor’s effective beam ta maore closaly mateh the size ar
profile of the objects being sensed. A commaon example is the use of line” (ar "slot”) type apertures to sanse thread.

MOTE: Tha usa of aparturas reduceas tha sansing ranga.

M adel Apadum Description Piacas
ARCEI04040 1 mm {0.04 in} damater, droular 5]
APCEE0-100 2.5 mm (010 in} diameater, arcular 5]
APOEE0-200 S mm {020 in} damater, darcular [5]

Madeal Apadum Desariptian Piacas
APSE30040H 1% 12 mem {004 in = 047 in}, hadzantal =lat 5]
ADCIE30-100H 25 = 12mm {010 in # 047 in}, harizandal @ m m @

slat

APCE30-200H S 12 mm {020 in = 047 in), haodzonfal =lat 5]

Madeal Apadum Desariptian Piacas
APCE 30040 1 ® 17 mm {004 in = 067 in}, vertical slat [i]
APCEI0-100 25 #17 mm {010 in = 067 in), verical =at (4]
APCEI0-200 S ® 17 mm {020 in # 0LET in), werfcal =l [i]
APCEI0ADVHNZ Kit artaning twa af sach aparfure aboee 18
APCISI0OVH Kit artaning ane aach af apariure madeals: 18

APOSI0-040, APQEI0-040H, APCEI0040Y

Readucad Ranga for QS30E and Q530 Pair with Aparduras

Aparfura Madal

Maximum Range

Apadum on Baosh Emitter and Receiver Apariure an Receivar Only
AP 304040 05 mi{15g 4.1 mi{135 &)
APEEI0-100 24 m (8f) 143 m (47 &)
APOE30-200 1168 m {34 &} 235 m{77 M)
APCE30-040H T m {23 #) 168 m {23 &)
APSE30-100H 1685 m {54 # 247 m {54 #}
APOEI0-200H 28.7 m {34 #) 3608 m{94 &)
APOEI0-040% T m {23 #) 168 m {23 &}
APOEI0-100% 16.5m {54 #} 24.7 m {54 #}
APOEI0-200% 287 m {34 #) 366 m {94 #)

Exampla: Tha QS30EME30R sansor pair is used with aparturas APQS30-040. Using the circular aparturé on anly tha racaivar, tha ranga
reduces to 4.1 m (13.5 ft). Whan the AP QE30-040 apariura iz installed on both the recaivar and amittar, the sansor range reducas to 0.5 m

(1.5 ).

nage i

D Bannar Enginearing Cam. All ights rezarsed.
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Retroreflective Targets

Bamear offers a wide sdedion of high-quality rerarefecive targets. Ssewsw bannerangneedng com for complete infarmatian.

MWOTE: Paladzed sansars require comer cube-type reirorefective langets. Non-padarized sansars may
u=a any mimrafaciive target.

Banner Engineering Corp Limited Warranty

Barmer Engnaarng Com. warrams it praducts 0 be free from defacts in material and wakmanship for ane year falowing $e date of shipment. Banner Enginesring Carp. will repair ar
raplace, fee of changa, any pmdust afits manuiachure which, 21 $e fma it & miomad (o the Bctary, iz faund o have been defecive dudng e warranty perod. This warmamy daes naot
oover damage ar [RbilRy far misuse, abuses, ar e impraper applicaion o insta@@on of e Bamer produc.

THIS LIMITED WARRANTY |5 EXCLUSNE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED {MCLUDMNG, WITHOUT LIMITATION, ANY WARRANTY
OF MERCHANTABILITY OF FITNESS FOR A PARTICULAR PURPOSE], ANMD WHE THE R ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL NG OR TRADE
USAGE.

Thi= Warranty is emdusiee and limited o repar o, 2t e deoetion of Barmer Engneerng Com., mplacemant. W N0 EVENT SHALL BAKNKNER ENGINEERING CORP.BE LIABLE TO
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXFENSES, LOSSES LOSS OF PROFITS, OR ANY INCIDENTAL , CONSEQUENTIAL OR SPECIAL
DABMAGES RESULTING FROM ANY PRODUCT DEFECT OF FROM THE USE OR MABILITY TO USE THE PRODUCT, WHETHER ARISMG N CONTRACT OR 'WARRANTY,
STATUTE, TORT, STRICT LIABLITY, MEGLIGENCE, OR OTHERWISE.

Barmer Engnearng Com. resarses faright o dhanga, madify or mprove e design of $he pmduct wihaut assuming any abligaions or liabiifes raliing o amy product presiously
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