
Dat ash eet

Self-contained, dc-operated sensors

W ARNI NG:  No t  To  Be Used  f o r  Per son n el  Pr o t ect ion

Nev er  u se t h is d ev ice as a sen sin g  d ev ice f o r  p er son n el

p r o t ect ion . Do in g  so  cou ld  lead  t o  ser iou s in j u r y  o r  d eat h .

This device does not  include the self-checking redundant  circuit ry
necessary to allow its use in personnel safety applicat ions. A
sensor failure or m alfunct ion can cause either an energized or de-
energized sensor output  condit ion.

Mod els

Mod el1 Sen sin g  Mod e Ran g e LED Ou t p u t

Q4 0 6 E

OPPOSED

Op p osed 60 m  (200 ft ) I nfrared, 950 nm

-

Q4 0 SN6 R NPN

Q4 0 SP6 R PNP

Q4 0 SN6 LP

P
POLAR RETRO

Po lar ized  Ret r o -

r ef lect i v e
6 m  (20 ft ) Visible red, 680 nm

NPN

Q4 0 SP6 LP PNP

Q4 0 SN6 FF2 0 0

FIXED-FIELD

Fix ed  Fie ld

200 m m  (8 in)  cutoff

I nfrared, 880 nm

NPN

Q4 0 SP6 FF2 0 0 PNP

Q4 0 SN6 FF4 0 0
400 m m  (16 in)  cutoff

NPN

Q4 0 SP6 FF4 0 0 PNP

Q4 0 SN6 FF6 0 0
600 m m  (24 in)  cutoff

NPN

Q4 0 SP6 FF6 0 0 PNP

Fix ed - Fie ld  Mod e Ov er v iew

Q40 Series self-contained fixed- field sensors are sm all, powerful, infrared diffuse m ode sensors with far- lim it  cutoff. The

high excess gain of these sensors m akes it  possible for them  to detect  objects of low reflect ivity. The fixed- field design
m akes them  ideal for detect ing a part  or surface that  is direct ly in front  of another surface, while ignoring the surface in
the background.

I n st a l la t ion

I n the drawings and discussion in Excess Gain on page 4 and in Background Reflect ivity and Placem ent  on page 2,
the let ters E, R1, and R2 ident ify how the sensor’s three opt ical elem ents (Em it ter “E,”  Near Detector “R1,”  and Far
Detector “R2” )  line up across the face of the sensor. I n Figure 1 on page 2, Figure 2 on page 2, and Figure 3 on

page 2, these elem ents align vert ically;  in Figure 4 on page 2, they align horizontally. Note how the pat tern on the
sensor’s lens helps to define the sensing axis of the sensor (Figure 6 on page 4) . The sensing axis becom es im portant

in situat ions like those illust rated in Figure 3 on page 2 and Figure 4 on page 2.

1 Standard 2 m  (6.5 ft )  cable m odels are listed.

• To order 9  m  ( 3 0  f t )  cab le:  add suffix "W / 3 0 "  ( for exam ple, Q4 0 6 E W / 3 0 ) .

• To order 4 - p in  Eu r o - st y le  QD m od els:  add suffix "Q"  ( for exam ple, Q4 0 6 EQ) . A m odel with a QD connector requires a m at ing cable.
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Back g r ou n d  Ref lect i v i t y  an d  Placem en t

Avoid m irror- like backgrounds that  produce specular reflect ions. A false sensor response occurs if a background surface
reflects the sensor’s light  m ore to the near detector (R1)  than to the far detector (R2) . The result  is a false ON condit ion
(Figure 1 on page 2) . To correct  this problem , use a diffusely reflect ive (m at te)  background, or angle either the sensor
or the background ( in any plane)  so the background does not  reflect  light  back to the sensor (see Figure 2 on page 2) .
Posit ion the background as far beyond the cutoff distance as possible.

An object  beyond the cutoff distance, either stat ionary (and when posit ioned as shown in Figure 3 on page 2) , or
m oving past  the face of the sensor in a direct ion perpendicular to the sensing axis, m ay cause unwanted t r iggering of the
sensor if m ore light  is reflected to the near detector than to the far detector. The problem  is easily rem edied by rotat ing
the sensor 90°  (Figure 4 on page 2)  to align the sensing axis horizontally. The object  then reflects the R1 and R2 fields
equally, result ing in no false t r iggering. A bet ter solut ion, if possible, m ay be to reposit ion the object  or the sensor.

Unwanted t r iggering of the sensor from  an object  beyond the cutoff can also be caused by at tem pt ing to sense a sm all
object  that  is m oving perpendicular to the sensor face, or by an object  m oving through the off-center posit ion shown in 

Figure 3 on page 2. Making the object  larger, centering the sensor relat ive to the object , or rotat ing the sensor to place
the sensing axis perpendicular to the longer dim ension of the object  (Figure 4 on page 2)  will solve the problem .

E
R2
R1

Q40 sensor

  E = Emitter
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Figure 1. Reflect ive background -  problem
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Figure 2. Reflect ive background -  solut ion
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Figure 3. Object  beyond cutoff -  problem
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Figure 4. Object  beyond cutoff -  solut ion

W ir in g  Diag r am s
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NOTE:  QD
hookups are
funct ionally

ident ical.
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Sp eci f i cat ion s

Su p p ly  Vo l t ag e an d  Cu r r en t

10 to 30 V dc (10%  m ax. r ipple)

Supply current  (exclusive of load current ) :

Em i t t er s:  25 m A

Receiv er s:  20 m A

Po lar ized  Ret r o r ef lect i v e:  30 m A

Fix ed - Fie ld :  35 m A

Su p p ly  Pr o t ect ion  Ci r cu i t r y

Protected against  reverse polar ity and t ransient  voltages

Ou t p u t  Con f ig u r at ion

SPDT solid-state dc switch;  Choose NPN (current  sinking)  or PNP

(current  sourcing)  m odels

Light  Operate:  N.O. output  conducts when sensor sees its own (or the

em it ter 's)  m odulated light

Dark Operate:  N.C. output  conducts when the sensor sees dark;  the

N.C. (norm ally closed)  output  m ay be wired as a norm ally open

m arginal signal alarm  output , depending upon hookup to power supply

(U.S. patent  5087838)

Ou t p u t  Rat in g

150 m A m axim um  (each)  in standard hookup.

When wired for alarm  output , the total load m ay not  exceed 150 m A.

OFF- st at e leak ag e cu r r en t :  <  1 m icroam p at  30 V dc

ON- st at e sat u r at ion  v o l t ag e:  <  1V at  10 m A dc;  <  1.5 V at  150 m A

dc

Req u i r ed  Ov er cu r r en t  Pr o t ect ion

W ARNI NG:  Elect r ical connect ions m ust  be
m ade by qualified personnel in accordance

with local and nat ional elect r ical codes and

regulat ions.

Overcurrent  protect ion is required to be provided by end product

applicat ion per the supplied table.

Overcurrent  protect ion m ay be provided with external fusing or via

Current  Lim it ing, Class 2 Power Supply.

Supply wir ing leads <  24 AWG shall not  be spliced.

For addit ional product  support , go to www.bannerengineering.com .

Su p p ly  W i r in g  ( AW G) Req u i r ed  Ov er cu r r en t  Pr o t ect ion  ( Am p s)

20 5.0

22 3.0

24 2.0

26 1.0

28 0.8

30 0.5

Ou t p u t  Pr o t ect ion  Ci r cu i t r y

Protected against  false pulse on power-up and cont inuous overload or

short  circuit  of outputs

Ou t p u t  Resp on se Tim e

Op p osed  m od e:  3 m s ON, 1.5 m s OFF

Ret r o  an d  Fix ed - Fie ld :  3 m s ON and OFF

NOTE:  100 m s delay on power-up;  outputs

do not  conduct  during this t im e.

Rep eat ab i l i t y

Op p osed  m od e:  375 μs

Ret r o  an d  Fix ed - Fie ld :  750 μs

Repeatabilit y and response are independent  of signal st rength

I n d icat o r s

Two LEDs (Green and Am ber)

Gr een  ON st ead y :  power to sensor is ON

Gr een  f lash in g :  output  is overloaded

Am b er  ON st ead y :  N.O. output  is conduct ing

Am b er  f lash in g :  excess gain m arginal (1 to 1.5x)  in light  condit ion

Con st r u ct ion

PBT polyester housing;  acrylic lens

En v i r on m en t a l  Rat in g

Leakproof design rated NEMA 6P, I EC I P67. QD Models rated I EC I P69K

per DI N 40050-9.

Con n ect ion s

2 m  (6.5 ft )  or 9 m  (30 ft )  at tached cable, or 4-pin Euro-style quick-

disconnect  fit t ing

Op er at in g  Con d i t ion s

Tem p er at u r e:  −40 ° C to + 70 ° C (−40 ° F to + 158 ° F)

90%  at  + 50 ° C m axim um  relat ive hum idity (non-condensing)

Vib r at ion  an d  Mech an ica l  Sh ock

All m odels m eet  Mil. Std. 202F requirem ents. Method 201A (Vibrat ion;

frequency 10 Hz to 60 Hz, m ax., double am plitude 0.06 inch

accelerat ion 10G) . Method 213B condit ions H&I . Shock:  75G with unit

operat ing;  100G for non-operat ion

Cer t i f i ca t ion s
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Dim en sion s

Cab led  Mod els

 

40.1 mm
(1.58")

50.0 mm
(1.97")

46.0 mm
(1.81")

20.1 mm
(0.79")

(Jam Nut Supplied)

Lens Centerline

19.8 mm
(0.78")

M30 x 1.5 Thread

2 m (6.5') Cable

 

QD Mod els

 

50.0 mm
(1.97")

(Jam Nut Supplied)

19.8 mm
(0.78")

M30 x 1.5 Thread

82.5 mm
(3.25")

Green LED 
Power Indicator

Yellow LED 
Output Indicator

 

All m easurem ents are listed in m illim eters [ inches] , unless noted otherwise.

Ex cess Gain

The excess gain curves for these products are available on the

Banner website. They show excess gain versus sensing distance

for sensors with 200 m m , 400 m m , and 600 m m  (8 in, 16 in, and

24 in)  cutoffs. Maxim um  excess gain for all m odels occurs at  a

lens- to-object  distance of about  40 m m  (1.57 in) . Sensing at  or

near this distance m akes m axim um  use of each sensor’s available

sensing power.

Backgrounds and background objects m ust  always be placed

beyond the cutoff distance.

The excess gain curves were generated using a white test  card of

90%  reflectance. Objects with reflect ivity of less than 90%  reflect

less light  back to the sensor, and thus require proport ionately

m ore excess gain in order to be sensed with the sam e reliabilit y

as m ore reflect ive objects. When sensing an object  of very low

reflect ivity, it  m ay be especially im portant  to sense it  at  or near

the distance of m axim um  excess gain.

The effects of object  reflect ivity on cutoff distance, though sm all,
m ay be im portant  for som e applicat ions. Sensing of objects of

less than 90%  reflect ivity causes the cutoff distances to be

“pulled”  slight ly closer to the sensor. For exam ple, an excess gain
of 1 for an object  that  reflects 1/ 10 as m uch light  as the 90%
white card is represented by the heavy horizontal graph line at

excess gain =  10. An object  of this reflect ivity results in far lim it

cutoffs of approxim ately 190 m m , 250 m m , and 390 m m  (7.48
in, 9.84 in, and 15.4 in)  for the 200 m m , 400 m m , and 600 m m
(8 in, 16 in, and 24 in)  cutoff m odels, respect ively.

For highest  sensit iv ity, the sensor- to-object  distance should be

such that  the object  will be sensed at  or near the point  of

m axim um  excess gain. The background m ust  be placed beyond
the cutoff distance. Following these two guidelines m akes it
possible to detect  objects of low reflect ivity, even against  close- in

reflect ive backgrounds.

R1

R2

Lenses

Object
A

Object B
or

Background

Sensing
Range

Cutoff
Distance

E

Receiver
Elements

Near
Detector

Far
Detector

Emitter

Object is sensed if amount of light at R1 
is greater than the amount of light at R2

Figure 5. Fixed- field Concept

Sensing
Axis

R2R1

E

As a general rule, the m ost  reliable sensing of an
object  approaching from  the side occurs when the

line of approach is parallel to the sensing axis.

Figure 6. Fixed- field sensing axis
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Qu ick - Discon n ect  ( QD)  Cab les

4 - Pin  Th r ead ed  M1 2 / Eu r o - St y le Cor d set s

Mod el Len g t h St y le Dim en sion s Pin ou t  ( Fem ale)

MQDC- 4 0 6 1.83 m  (6 ft )

St raight

44 Typ.

ø 14.5
M12 x 1

 

2

3
4

1

 

1 =  Brown

2 =  White

3 =  Blue

4 =  Black

MQDC- 4 1 5 4.57 m  (15 ft )

MQDC- 4 3 0 9.14 m  (30 ft )

MQDC- 4 5 0 15.2 m  (50 ft )

MQDC- 4 0 6 RA 1.83 m  (6 ft )

Right -Angle

32 Typ.
[1.26"]

30 Typ.
[1.18"]

ø 14.5 [0.57"]
M12 x 1

MQDC- 4 1 5 RA 4.57 m  (15 ft )

MQDC- 4 3 0 RA 9.14 m  (30 ft )

MQDC- 4 5 0 RA 15.2 m  (50 ft )

Ban n er  En g in eer in g  Cor p . Lim i t ed  W ar r an t y

Banner Engineering Corp. warrants its products to be free from  defects in m aterial and workm anship for one year following the date of shipm ent . Banner Engineering Corp.
will repair or replace, free of charge, any product  of its m anufacture which, at  the t im e it  is returned to the factory, is found to have been defect ive during the warranty
period. This warranty does not  cover dam age or liabilit y for m isuse, abuse, or the im proper applicat ion or installat ion of the Banner product .

THI S LI MI TED W ARRANTY I S EXCLUSI VE AND I N  LI EU OF ALL OTHER W ARRANTI ES W HETHER EXPRESS OR I MPLI ED ( I NCLUDI NG, W I THOUT LI MI TATI ON,

ANY W ARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPOSE) , AND W HETHER ARI SI NG UNDER COURSE OF PERFORMANCE, COURSE

OF DEALI NG OR TRADE USAGE.

This Warranty is exclusive and lim ited to repair or, at  the discret ion of Banner Engineering Corp., replacem ent . I N  NO EVENT SHALL BANNER ENGI NEERI NG CORP. BE

LI ABLE TO BUYER OR ANY OTHER PERSON OR ENTI TY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFI TS, OR ANY I NCI DENTAL,

CONSEQUENTI AL OR SPECI AL DAMAGES RESULTI NG FROM ANY PRODUCT DEFECT OR FROM THE USE OR I NABI LI TY TO USE THE PRODUCT, W HETHER

ARI SI NG I N  CONTRACT OR W ARRANTY, STATUTE, TORT, STRI CT LI ABI LI TY, NEGLI GENCE, OR OTHERW I SE.

Banner Engineering Corp. reserves the r ight  to change, m odify or im prove the design of the product  without  assum ing any obligat ions or liabilit ies relat ing to any product

previously m anufactured by Banner Engineering Corp. Any m isuse, abuse, or im proper applicat ion or installat ion of this product  or use of the product  for personal protect ion
applicat ions when the product  is ident ified as not  intended for such purposes will void the product  warranty. Any m odificat ions to this product  without  pr ior express approval
by Banner Engineering Corp will void the product  warrant ies. All specificat ions published in this docum ent  are subject  to change;  Banner reserves the r ight  to m odify product
specificat ions or update docum entat ion at  any t im e. Specificat ions and product  inform at ion in English supersede that  which is provided in any other language. For the m ost
recent  version of any docum entat ion, refer to:  www.bannerengineering.com .

  Q40 Sensors dc-Voltage Series

 ©  Banner Engineering Corp. All r ights reserved  

http://www.bannerengineering.com

	Q40 Sensors dc-Voltage Series
	Models
	Fixed-Field Mode Overview
	Installation
	Background Reflectivity and Placement
	Wiring Diagrams

	Specifications
	Dimensions
	Excess Gain

	Quick-Disconnect (QD) Cables
	Banner Engineering Corp. Limited Warranty

