
Datasheet

Very-Long-Range Ret roreflect ive Sensors for 10 V to 30 V dc

 

 

• High power and sm all effect ive beam  for ret roreflect ive sensing
applicat ions

• Class I I  laser diode light  source;  operates from  10 V to 30 V dc

• 40 m  (130 ft )  range for polar ized m odels and 70 m  (225 ft )  range for
non-polar ized m odels, using supplied BRT-2x2 target

• Bipolar NPN (sinking)  and PNP (sourcing)  solid-state outputs,
switchable light  and dark operate;  250 m A m axim um  load

• Top m ounted Power, Signal (AI D™ System ) , and Output  indicator LEDs

• Opt ional plug- in Pulse or Delay t im ing logic and display m odules

• Designed to withstand 1200 psi washdown;  exceeds its NEMA 6P and
I EC I P67 rat ing

U.S. Patent (s)  issued or pending

W ARNI NG: Not  To Be Used for Personnel Protect ion

Never use this device as a sensing device for  personnel protect ion. Doing so could lead to

serious injury or death. 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.

Models

Non- Polarized Models

Model Cable1 Range Beam  Color Sensing Mode

Q4 5 BB6 LL 5-wire 2 m  (6.5 ft )
0.3 to 70 m  (1 ft  to 225

ft )  w/ BRT-2x2

( included)

Visible red, 655 nm

RETRO

Q4 5 BB6 LLQ 5-Pin Mini-style QD

Q4 5 BB6 LLQ6 5-Pin Euro-style QD

Polarized Models

Model Cable1 Range Beam  Color Sensing Mode

Q4 5 BB6 LLP 5-wire 2 m  (6.5 ft )
0.6 to 40 m  (2 ft  to 130

ft )  w/ BRT-2x2
( included)

Visible red, 655 nm P
POLAR RETRO

Q4 5 BB6 LLPQ 5-Pin Mini-style QD

Q4 5 BB6 LLPQ6 5-Pin Euro-style QD

1 • To order the 9 m  (30 ft )  cable m odels, add the suffix "W/ 30" to the cabled m odel num ber.

• Models with a quick disconnect  (QD)  connector require a m at ing cable.
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Overview

Status indicator LEDs for Power, Signal and Output  are clearly visible
beneath a raised dom e in the sensor’s t ransparent  o- r ing-sealed
polycarbonate cover. The Power indicator lights whenever power is applied
to the sensor. The Signal LED lights whenever the sensor sees its m odulated
light  source, and pulses at  a rate proport ional to the st rength of the
received light  signal;  this is the AI D™ Alignm ent  I ndicat ing Device. The
Output  indicator lights whenever the sensor’s output  is conduct ing. This
indicator is especially useful when a t im ing logic m odule is used and Signal
and Output  condit ions are not  concurrent .

Also located beneath the sensor’s o- r ing-sealed cover are cont rols for light /
dark operate select ion and Sensit iv ity (gain)  adjustm ent .

 

Sensitivity 
Adjustment

Output Status 
Indicator

Power ON 
Indicator

Light/Dark 
Operate Switch

Optional LED 
Signal Strength 

Display
Optional Timing 

Adjustments

Signal Indicator

 

CAUTI ON: Never stare direct ly into the sensor lens. Laser light  can dam age your eyes. Avoid

placing any m irror- like object  in the beam . Never use a m irror as a ret roreflect ive target .

CAUTI ON: Do Not  Disassem ble for  Repair

This device contains no user-serviceable com ponents. Do not  at tem pt  to disassem ble for repair. Use

of cont rols or adjustm ents or perform ance of procedures other than those specified herein m ay

result  in hazardous radiat ion exposure. A defect ive unit  m ust  be returned to the m anufacturer.

Device Setup

Alignm ent

Convent ional ret roreflect ive photoelect r ic sensors are ext rem ely easy to align. Beam  angles are wide, and ret ro targets are

forgiving to angle of incidence of the light  beam . The beam  of the Q45 laser sensor is very narrow, com pared with the

beam  of m ost  ret ro sensors. As Table 1 on page 2 indicates, the effect  of angular m isalignm ent  can be dram at ic.
Alignm ent  is cr it ical because the beam  m ay m iss the ret roreflect ive target  unless the ret ro target  is large.

For exam ple, with one BRT-2x2 m ounted at  a distance of 6 m  (20 ft )  from  the sensor, one degree of angular m isalignm ent

will cause the center of the laser beam  to m iss the center of the target  by 4 inches ( i.e., the beam  will m iss the edge of

the reflector by alm ost  3 inches) .

Table 1:  Beam  Displacem ent  per Degree of Misalignm ent

Sensor- to- Target  Distance ( X) Beam  Displacem ent  ( Y)  for  1

1.5 m  (5 feet ) 25 m m  (1 inches)

3 m  (10 feet ) 50 m m  (2 inches)

3 m  (10 feet ) 100 m m  (4 inches)

15 m  (50 feet ) 250 m m  (10 inches)

30 m  (100 feet ) 500 m m  (20 inches)

45 m  (150 feet ) 750 m m  (30 inches)

60 m  (200 feet ) 1000 m m  (40 inches)

 

Sensing Distance = X

Ø = Misalignment Angle

Y = X(tan Ø)

Y

CL
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Alignm ent  Tip

When using a sm all ret roreflect ive target  at  m edium  or long range, tem porarily at tach (or suspend)  a st r ip of
ret roreflect ive tape (e.g., BRT-THG-2)  along a line which intersects the actual target . The visible red laser beam  is easily
seen in norm al room  light ing. Sight  along the beam  toward the target  ( from  behind the sensor) . Move the sensor to scan
the laser beam  back and forth across the ret ro tape st r ip. Use the tape st r ip to guide the beam  onto the target .

Consider the use of Banner sensor m ount ing bracket  SMB30SC. This swivel bracket  can sim plify m ult iple-axis alignm ent .
Alignm ent  is com plete when the visible im age is centered on the ret ro target . The perpendicular ity of the laser beam  to the
face of the ret ro target  is forgiving, just  as it  is with a convent ional ret roreflect ive sensor.

Effect ive Beam  Size

Unlike convent ional ret roreflect ive sensors, the ret roreflect ive laser has the abilit y to sense relat ively sm all profiles. Table

2 on page 3 indicates the diam eter of the sm allest  opaque rod which will reliably break the laser beam  at  several
sensor- to-object  distances. These figures assum e an excess gain of about  10 t im es. Flooding effects are possible when the
gain is m uch higher. This m eans that  sensor gain m ay have to be reduced in som e situat ions in order to reliably detect
these m inim um  object  sizes.

Note that  the shape of the beam  is ellipt ical. The m inim um  object  sizes listed assum e passage of the rod across the m ajor
diam eter of the ellipse (worst  case) . I t  m ay be possible to detect  objects sm aller than the sizes listed if the direct ion in
which the objects pass through the beam  can be cont rolled.

Table 2:  Minim um  Object  Detect ion Size vs. Distance from  Sensor

Distance from  Sensor to Object Minim um  Object  Detect ion Size

0.3 m  (1 feet ) 2.5 m m  (0.10 inches)

1.5 m  (5 feet ) 3.0 m m  (0.12 inches)

3 m  (10 feet ) 4.5 m m  (0.18 inches)

15 m  (50 feet ) 19 m m  (0.75 inches)

30 m  (100 feet ) 25 m m  (1.0 inches)

W iring Diagram s

Cabled Models

 

bn

wh

bu
+

–

bk
Load

Load

10-30V dc

Beam Inhibit: Connect to +Vye

 

Mini-  or  Euro- Style Quick- Disconnect  Models
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Specificat ions

Supply Voltage and Current

10 V to 30 V dc (10%  m axim um  ripple) , at  less than 50 m A (exclusive

of load)

Supply Protect ion Circuit ry

Protected against  reverse polar ity and t ransient  voltages

Output  Configurat ion

Bipolar:  one current  sourcing (PNP)  and one current  sinking (NPN)

open-collector t ransistor

Output  Rat ing

250 m A m axim um  each output  up to 50°  C, derated to 150 m A at  70°

C (derate 5 m A/ ° C)

Off- state leakage current : less than 1 m icroam p

Output  saturat ion voltage ( both outputs) : less than 1 volt  at  10

m A and less than 2 volts at  250 m A

Output  Protect ion Circuit ry

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

short  circuit  of outputs

Output  Response Tim e

Less than 2 m illiseconds

1 second delay on power-up;  outputs do not  conduct  during this t im e.

Repeatability

0.5 m illiseconds;  response t im e and repeatabilit y specificat ions are
independent  of signal st rength

I ndicators

I ndicator LEDs are visible beneath a raised t ransparent  polycarbonate

dom e on top of the sensor.

Pow er ( green)  LED: lights whenever 10 V to 30 V dc power is

applied, and flashes to indicate output  overload or output  short  circuit .

A steady green LED also indicates that  laser light  is being em it ted.

Signal ( red)  AI D™ system  LED: lights whenever the sensor sees its

m odulated light  source, and pulses at  a rate proport ional to the

st rength of the received light  signal

Load ( am ber)  LED: lights whenever an output  is conduct ing

Opt ional 7 - elem ent  LED: signal st rength display m odule

Adjustm ents

Beneath sensor’s t ransparent  cover: Light / Dark Operate select

switch and m ult i- turn Sensit iv ity cont rol on top of sensor allow precise

sensit iv ity set t ing ( turn clockwise to increase gain) . Opt ional logic and

logic/ display m odules have adjustable t im ing funct ions.

Construct ion

Molded therm oplast ic polyester housing, o- r ing sealed t ransparent
polycarbonate top cover, m olded acrylic lenses, and stainless steel

hardware. Q45 sensors are designed to withstand 1200 psi washdown.

The base of cabled m odels has a 1/ 2"  NPS integral internal conduit

thread.

Environm ental Rat ing

NEMA 6P, I EC I P67

Laser Classificat ion

Class I I  laser product . US Safety Standards 21 CFR 1040.10 and
1040.11;  European Standards EN 60825 and I EC 60825

Connect ions

PVC- jacketed 2 m  (6.5 ft )  or 9 m  (30 ft )  cables, or 5-pin Mini-style ( “Q”

suffix m odels)  or 5-pin Euro-style ( “Q6”suffix m odels)  quick disconnect

(QD)  fit t ing are available. QD cables are ordered separately.

Operat ing Condit ions

–10°  to + 40°  C (+ 14°  to 104°  F)

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

Applicat ion Notes

Opt ional logic t im ing m odules are available

Cert ificat ions
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Dim ensions

Cabled Models
 

54.1 mm
(2.13")

44.5 mm
(1.75")

69.0 mm
(2.72")

87.6 mm
(3.45")

Internal Thread
(1/2–14NPSM)

External Thread
M30 X 1.5

30.0 mm
(1.18")

ø 6.1 (0.24")
2m (6.5') Cable

7.1 mm
(0.28")

4.5 mm (#10) Screw
Clearance (2)

50.8 mm
(2.00")

6.4 mm (0.25")

Lens Centerline

Emitter Axis
28.6 mm (1.13")

Transparent Cover (Gasketed)
View: Sensing Status
 Output Load Status
 Power
Open to Access:
 Sensitivity (Gain) Adjustment
 Timing Adjustments
 Light/Dark Operate Switch

 

5 - Pin Mini- Style Quick-
Disconnect  Models

 

External Thread
M30 X 1.5

Mini-style QD Connector
14 mm (0.6")

 

5 - Pin Euro- Style Quick-
Disconnect  Models

 

15 mm (0.6")
Euro-style
QD Connector

 

Excess Gain Curves

Non- Polarized Models

 

1

10

100

1 m
3.3'

10 m
33'

100 m
333'

0.1 m
0.3'

1000

E
X
C
E
S
S

G
A
I
N

DISTANCE

Q45BB6LL (Q)
Retroreflective

Mode

BRT-THG
Tape

BRT 2 x 2
Reflector

 

Polarized Models

 

1
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100

1 m
3.3'

10 m
33'

100 m
333'

0.1 m
0.3'

1000

E
X
C
E
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S

G
A
I
N
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Q45BB6LLP (Q)
Polarized

Retroreflective
Mode

BRT-THG
Tape

BRT 2 x 2
Reflector
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Accessories

Quick- Disconnect  ( QD)  Cables

5 - Pin Threaded M1 2 / Euro- Style Cordsets—Single Ended

Model Length Style Dim ensions Pinout  ( Fem ale)

MQDC1 - 5 0 1 .5 0.50 m  (1.5 ft )

St raight

44 Typ.

ø 14.5
M12 x 1

2

3
4

1

5

1 =  Brown

2 =  White

3 =  Blue
4 =  Black

5 =  Gray

MQDC1 - 5 0 6 1.83 m  (6 ft )

MQDC1 - 5 1 5 4.57 m  (15 ft )

MQDC1 - 5 3 0 9.14 m  (30 ft )

5 - Pin Mini- Style Cordsets

Model Length Style Dim ensions Pinout  ( Fem ale)

MBCC- 5 0 6 1.83 m  (6 ft )

St raight

7/8-16UN-2B

ø 25.5

52 Typ.

1

24
3

5

1 =  Black

2 =  Blue
3 =  Yellow

4 =  Brown

5 =  White

MBCC- 5 1 2 3.66 m  (12 ft )

MBCC- 5 3 0 9.14 m  (30 ft )

Retroreflect ive Targets

Banner offers a wide select ion of high-quality ret roreflect ive targets.

See the Accessories sect ion of your current  Banner Photoelect r ic

Sensors catalog for com plete inform at ion.

NOTE: Polarized sensors require corner cube type

ret roreflect ive targets only. Non-polar ized sensors

m ay use any ret roreflect ive target .

Output  Tim ing Logic and Signal St rength Display Modules

Q45 sensors easily accept  the addit ion of output  t im ing logic and signal st rength display funct ions. Display m odules have a

seven-elem ent  display that  gives a m ore precise indicat ion of excess gain than does the AI D™ system  LED that  is standard

on Q45 sensors. The m odules listed below m ay be used with all Q45BB6LL sensors. Refer to the m odule's datasheet  for
m ore inform at ion.

Models Logic and/ or Display Funct ion

45LM58 Program m able output  t im ing logic

45LM58D Program m able output  t im ing logic plus signal st rength display

45LMD Signal st rength display only (no t im ing funct ion)
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Mount ing Brackets

SMB3 0 A

• Right -angle bracket  with

curved slot  for versat ile

orientat ion

• Clearance for M6 (¼  in)
hardware

• Mount ing hole for 30 m m
sensor

• 12-ga. stainless steel

45

61

69

A

B

C

Hole center spacing: A to B= 40

Hole size: A= ø 6.3, B=  27.1 x 6.3, C= ø 30.5

SMB3 0 UR

• 2-piece universal swivel

bracket  for lim it -switch style

sensors

• 300 series stainless steel

• Stainless steel swivel locking

hardware included

Hole center spacing: A to B= 31.8, B to C= 19.0, A to C= 50.8, D= 50.8

Hole size: C= 6.9x32, D= 73.0x6.9

SMB3 0 MM

• 12-ga. stainless steel bracket

with curved m ount ing slots

for versat ile or ientat ion

• Clearance for M6 (¼  in)

hardware

• Mount ing hole for 30 m m

sensor

70

57

A

B

C

57

Hole center spacing: A =  51, A to B =  25.4

Hole size: A =  42.6 x 7, B =  ø 6.4, C =  ø 30.1

SMBAMS3 0 P

• Flat  SMBAMS series bracket

• 30 m m  hole for m ount ing

sensors

• Art iculat ion slots for 90° +

rotat ion

• 12-ga. 300 series stainless

steel

45

93 A

C

B

Hole center spacing: A= 26.0, A to B= 13.0

Hole size: A= 26.8 x 7.0, B= ø 6.5, C= ø 31.0

SMB3 0 Q

• Right -angle flanged

m ount ing bracket  with

curved slot  for versat ile

orientat ion

• 12-ga. stainless steel

• Mount ing hole for 30 m m

sensor

Hole center spacing: A to B= 40

Hole size: A= ø 6.3, B= ø 27.1 x 6.3, C= ø 30.7

SMBAMS3 0 RA

• Right -angle SMBAMS series

bracket

• 30 m m  hole for m ount ing

sensors

• Art iculat ion slots for 90° +

rotat ion

• 12-ga. (2.6 m m )  cold- rolled

steel

53

48

45

A

C

B

Hole center spacing: A= 26.0, A to B= 13.0
Hole size: A= 26.8 x 7.0, B= ø 6.5, C= ø 31.0

SMB3 0 SC

• Swivel bracket  with 30 m m

m ount ing hole for sensor

• Black reinforced

therm oplast ic polyester

• Stainless steel m ount ing and

swivel locking hardware

included

67

58

29

B

A

Hole center spacing: A= ø 50.8

Hole size: A= ø 7.0, B= ø 30.0

Q45BB6LL Laser Diode Ret roreflect ive Sensors   

P/ N 38244 Rev. C www.bannerengineering.com  -  Tel:  + 1-763-544-3164 7



Banner Engineering Corp. Lim ited W arranty

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.

Copyright  Not ice

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. For the m ost  recent  version of any docum entat ion, refer to:  www.bannerengineering.com .  ©  Banner Engineering Corp. All r ights reserved.
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