045VR2 Series Sensors

more sensors, more solutions 90 to 250V ac photoelectric sensors with electromechanical relay output
Eaaies indicaiers aml Features

adjasiments benealh
IEmspureaL, o-fng » Advanced one-piece photoelectric sensors with outstanding optical

il I Wt ]
__m il ke performance and extremely rugged design
» e Operate from 90 to 250V ac (50/60Hz)
d e SPDT electromechanical relay output for economical, high-capacity switching
and immunity to electrical noise

- * Multiple sensing modes include: opposed, diffuse, retroreflective and

convergent, plus glass and plastic fiber optic models
Apgpad housieg rabed
" EC IPST willstands. o Syyjtchable light/dark operate
L1 [ 1200 sl wanhdiram
- ¢ Versatile plug-in modules available for output timing logic and/or signal
v strength display
¢ Highly visible Power, Signal (AID™ System*), and Output indicator LEDs
Chaose Infepral cadle
l o1 guich-diveinact * Choice of prewired 2 m (6.5') or 9 m (30') unterminated cable or Mini-style
quick-disconnect fitting
c € @Bﬁ » Versatile mounting options
* Designed to withstand 1200 psi washdown; exceeds its NEMA 6P and IEC IP67
rating
*U.S. Patent no. 4356393
Because of their extremely high excess gain, these opposed-mode sensors are an I:D > q:|
excellent option for sensing in contaminated or dirty areas, and are also the best
choice for long-range sensing. Infrared, 880 nm

Opposed-Mode Emitter (E) and Receiver (R) Models

Supply Output
Models Range Cable! Voltage Type Excess Gain Beam Pattern
2-wire Effective Beam: 13 mm
Q452E Emitter 2m (65 cable
. 1000 T
E T 045E/R H |— 045ER »
. 5-W|re )é Opposed Mode 1'5: [ Opposed Mode Z" ::
045VR2R Receiver 2m (65) cable SPDT : o o
60 m 90 to Electro- s 0 0
(200) 250V ac | mechanical |, o vsm 2o
i i Relay | e o
Q452EQ Emitter Mini-style QD i |
101 0 ” - " Wh Sh Din e swon
st aan i H DISTANCE
Q45VR2RQ Receiver 5-Pin U Toemee
Mini-style QD

" 9m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., Q452E W/30).
A model with a QD connector requires a mating cable; see page 9.

IMPORTANT: SEE SAFETY USE WARNING ON BACK PAGE
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045VR2 Series — ac-Voltage Sensors

The visible red sensing beam of these sensors makes them very easy to align.
Model Q45VR2LP polarizes the emitted light and filters out unwanted reflections,
making sensing possible in applications otherwise considered unsuited to

retroreflective sensing. Specified using the model BRT-3 3" reflector (see the I:B 4." g IEB - g

Accessories section of your current Banner Photoelectric Sensors catalog for N

further information). Visible red, 680 nm
Non-Polarized Polarized

Retroreflective-Mode Models

Supply Output
Models Range Cable! Voltage Type Excess Gain Beam Pattern
Non-Polarized
1000 mmax
Q45LV
X Hi
5-WII’8 C Retroreflective Mode 75 mm l]45|._V — 3.0in
045VR2LY 2 m (6.5) cable ET il i
008109 S B \
. 0 m ec ro_ G 10 With BRT-3 Reflector )
(3' to 30) 010 250Vac | mechanical | A o / o
Rel ay N With BRT-3 Reflector |} 75 mm 300
045VR2LVQ 5-Pin 1 LU LY
Mini-style QD wen s sen s PooWh o aon o wn sn son
DISTANCE DISTANCE
Polarized
1000 Té5ip
X il
5-wire c Retroreflective Mode 75 mm Q45LP 1 4 gy
Q45VR2LP 2m (65) cable £ ot
SPDT S 25 mm _é : \ 1.0in
0.15t0 6 m Electro- G 10 = with BRT-3 Reflector [ 2% m.: AN e 7 :_ni..
(6"to 20" Nt 250Vac | e chanical i - 20
Relay N 75 mm 3.0in
045VR2LPQ 5-Pin maamowm o owm| 0o ogmowm oo
Mlnl_style OD 033 ft .BBD[IISTANCEZ.BI( 331t DISTANGE

* 9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., Q45VR2LV W/30).
A model with a QD connector requires a mating cable; see page 9.
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045VR2 Series — ac-Voltage Sensors

- These diffuse-mode models detect objects by sensing the reflection of their own emitted light.
I:B - | Ideal for use when the reflectivity and profile of the object to be sensed are sufficient to return a
large percentage of emitted light back to the sensor. Model Q45VR2DX is the first choice for
Infrared, 880 nm diffuse-mode applications when there are no background objects to falsely return light.
Diffuse-Mode Models
Supply Output Excess Gain Beam Pattern
Models Range Cable! Voltage Type Performance based on 90% reflectance white test card
Short Range
- T w
X hittseade | | ‘ oo
5-wire C 10 mm nIllE‘s‘eerJJInne 0.4in
Q45VR2D 2 m (6.5') cable g sm.: :.zm
SPDT s it M 5 mm 0.2in
45 cm Electro- G 1 10mm 0.4in
(18) 9010250Vac | e hanical |} =5t [
Relay N 1 0 100mm 200mm 300mm 400 mm 500 mm
5-Plﬂ 10 mm 10"!’“ 100n_1m 1I1I1I1_mm 4.0in  8.0in 12.0in 16.0in 20.0in
Q45VR2DQ Miﬂi'SW'B ) 0.04in n.4|;;STANC;.um 40in DISTANCE
Long Range
1000 T
E feett quso
)é i HH 75mm | Diffuse Mode 3.0in
5-WiI’B ) Diffuse Mode 50 mm z_ni"
Q45VR2DL 2 m (65" cable § 25"": ;n
SPDT Lt 25 mm ! 1.0in
- G W= -
1. 8. m 90 t0 250V ac Electrq i 50 mm 20l
(6" mechanical | \ 75 mm 30
5.Pi Relay 1 \ BT
-FIn o1m A0m 1.0m 10m
045VR2DLO IVIini-ster QD .033 1t .aannlsm"cé.sn 331t DISTANCE
High Power
- o
5-wire )é [T} Diftuse Mode 75mm E:i:i?exmm 3.0in
045VR2DX 2 m (6.5') cable £
SPDT s 25m|: ;.nm
3m Electro- G 10 25mm 1.0in
(10" 9010 250V ac mechanical A X simm — zoin
) RE|ay N \ 75 mm 3.0in
Q45VR2DXQ . .5-Pm ;.mm 0im 1.0m 10m ’ n.za"m 1212':“ 1:"'“ Z;I"m 3.3.'('
MII’]I'Sty|e QD 0.033 1t nlz;?smuc:“ 3t DISTANCE

— Banner Engineering Corp. + Minneapolis, MN U.S.A.
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045VR2 Series — ac-Voltage Sensors

Convergent-Mode Models

These sensors are ideal for reflective sensing of very small parts or profiles, and can accurately
sense the position of parts approaching from the side. Will ignore all but highly reflective objects
that are outside the sensing range.

e

Visible red. 680 nm

Supply Output Excess Gain Beam Pattern
Models Focus Cable Voltage TVPE Performance based on 90% reflectance white test card
T aascv

Q45VR2CV 38 mm ) 56-Vgl!re " g HH— uﬁ - - qescy e
(15) | 2mOoIehe seot £ ™ e o

Spot Size 90 10 250V ac | ElECto- f° / s DY ;
at Focus: mechanical E 10 s 1.2mm 0.05 in
1.3 mm 5-Pin Relay [} I com vion

QIVRZCVA | (0.05) 1 wini-style aD Wt mmo |0 wm o e

' " DISTANCE DISTANCE
5-wire ; s |

Q45VR2CV4 100 mm . X wotell  |.gmm t uascva o15in
@) |2m(65)cable sPOT £ ™ s [
1.2 mm \ 0.05in

Spot Size 90 to 250V ac | Electro- | == a=p
at Focus: mechanical | ‘ 2mm [ N oasin
1.5 mm 5-Pin RE|ay 3 ‘\‘ ::f"m / I :::m

045VR2CV40 (006) IVIini-Ster Qb 11,,.,,. 10mm “m,“m\ 1000 mm 0 38mm 75mm 113mm 150mm 190 mm

.04in Ain 4in 40in 15in  3.0in 45in  6.0in 75in

DISTANCE DISTANCE

+

9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., Q45VR2CV W/30).
A model with a QD connector requires a mating cable; see page 9.
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045VR2 Series — ac-Voltage Sensors

These models are an excellent choice for glass fiber optic applications where
faster sensor response is not important. Their high excess gain means that
opposed individual fibers can operate reliably in many very hostile environments.
Also, special miniature bifurcated fiber optic assemblies with bundle sizes as
|:|=- = |:|:> small as 0.5 mm (.020") dia. may be used successfully for diffuse-mode sensing
when using sensor model Q45VR2F(Q). For more information on compatible
Infrared, 880 nm and Visible Red, 650 nm  91ass fiber optics, refer to your current Banner Photoelectric Sensors catalog.

Glass Fiber-Optic Models

Supply Output Excess Gain Beam Pattern
Models Ra“ge Cable' Voltage Tvpe Diffuse mode performance based on 90% reflectance white test card
Infrared, 880 nm ™y
E . B muasr T % 150 mm tast 6.0in
X 1 " Opposed Mode Opposed Mode|
(E: 100 N Ll 1o0mm 17235 Fibers -\ o
s S = 50 mm \‘ 2.00n
s N 17235 Fibers 111 0 (i13s Fibers ) | 0
5-wire 6 10 =m \ 1:: :: / :: ::
045VR2F ' A EIT‘I?S“F‘”HS 3 mm .0in
2'm (6.5') cable ! HHW >
;.m m 01m 1.0m 10m ' ‘:‘:""“ g‘i";"‘sm}éz 15:""“ 27:""“
i 0.03 1t 0.331t 331 33t
Rbange Va.”eS SPDT DISTANCE
Yy Sensing El
ectro-
mode and 90 to 250V ac mechanical 1000 e
fiber optics : - dasF ]
Re|ay iffuse Mode 3.8mm pr— 0150
used (E: 100 2.5mm _ riadiind [P PPN
H 13mm BT13S Fiber 0.05in
S 0 3 BT235 Fiber 0
5_ Pl n 238 Fiber -1 - / n
III [—BT13 Fiber 3.8mm 0.15in
1 ‘ ‘ ‘ ‘ HH! 0 25mm 50mm 75mm 100 mm 125mm
1 mm 10mm 100mm 1000 mm 1in 2in 3 4in  5in
0.04in 0.4[;|I|STANCAE1.0 in 40in DISTANCE
Visible Red, 650 nm |
E N H i\?“rv\ % 40 mm ﬂpnn‘::dsl:vnd; 12in
X
c Opposed "‘"““" 20 mm 11235 Fibers 08in
5 100 £ 10mm \ 0.4in
i 0 0
S 7235 Fibers 10 mm IT13S Fibers /l 0.4in
5_W|re g 1 20 mm 0.8in
Q45VR2FV . A s Abers N mm 2in
2m (6.5') cable i T TTNS ® s
N il L 0 100 mm 150 mm 200 mm 250 mm 300 mm
y 111 4in 6in  8in  10in  12in
Range varies SPOT R R b DISTANCE
by sensing DISTANCE
Electro-
mode and 90 to 250V ac mechanical 1000 Tomey
fiber optics Rela 5 Hu‘r" ‘M‘ H 3.0mm Ll PP
used y [ i 2.0mm Diffuse Mode | g iy
g 1.0mm 0.04in
b s 0 ; BTI3S Fiber 0
5-Pin 1.0mm I 0.04in
45VR2FV - 6 1 iver i
Q a Mini-style QD A i zomm TS e oomin
1 Fiber BT23S Fiber 3.0 mm I I 0.12in
N ~ LU } }
1 ‘ \l HHHH 0 5mm 10mm 15mm 20mm 25 mm
1mm 10 mm 100 mm 1000 mm 0.2in  04in  0.6in 0.8in 1.0in
0.04in nj&:smucé-n in 40in DISTANCE

— Banner Engineering Corp. + Minneapolis, MN U.S.A.
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045VR2 Series — ac-Voltage Sensors

Lower in cost than glass fiber optics, plastic fiber optics are ideal for use in

situations where environmental conditions allow (for example, low levels of

acids, alkalis, and solvents). Most are easily cut to length in the field, and are

available in a variety of sensing end styles. For more information on compatible I:l=- <
plastic fiber optics, refer to your current Banner Photoelectric Sensors catalog.

Plastic Fiber-Optic Models

==

Visible red, 660 nm

Supply Output Excess Gain Beam Pattern
Models Range Cable! Voltage Type Diffuse mode performance hased on 90% reflectance white test card
1000
\ HH 045FP HEHH L | |
3 Hmr— ‘% 4smm | — Q45FP 180n
é \ Opposed Mode -1 30mm [ OpposedMode — piraciFibers —| 1.2in
E 100 15mm } 0.6in
s %
5-wire N A 0 PIT260 Fihers‘ 0 )
045VR2FP PIT46 Fibers T T1TT 15 mm 06in
G 10 30 mm 1.2in
2 m (6.5') cable
A X 45mm 1.8in
| [— PIT26U Fibers \
N i 0 25mm 50mm 75mm 100 mm 125 mm
Range 1 ‘ HHHH 1.0in  20in 3.0in 4.0in 50in
varies by SPDT J.[ET.- 1nn.4minm 1:['0'“:“ m:: n'| DISTANCE
sensin Electro- DISTANCE
g 90 to 250V ac .
mode and mechanical 1000 i
. . FH 045FP
fiber optics Relay E e i P 075
used X Diffuse Mode C biftuse Mode |
C 10 UL LI 12mm —] 0.50in
E = PBT46U Fiber 6mm PBT46UFiber | g 25in
5-Pin g a : — -
45"R2FP B \ 6 mm 0.25in
Q a Mini-style QD & 3 12mn os0in
1 ] 18 mm 0.75in
N PBT26U Fiber 0 10mm 20mm 30mm 40mm 50 mm
1 i 04in  08in 1.2in  1.6in 2.0in
Dam  otm  oaw g DISTANCE
DISTANCE

9 m (30') cables are available by adding suffix “W/30” to the model number of any cabled sensor (e.g., Q45VR2FP W/30).
A model with a QD connector requires a mating cable; see page 9.

Overview

Status indicator LEDs for Power, Signal and Output are clearly visible
beneath a raised dome in the sensor’s transparent o-ring-sealed
polycarbonate cover. The Power indicator lights whenever power is applied
to the sensor. The Signal LED lights whenever the sensor sees its

Seasifivity Adjustmenl

[ulpur! Slwlus Indicalor
Zignal Indicalor
Praer DM Indicalor

Lighl/Diask
Opemin Swilch

Opliorsl LED
Signal Srangih Disslay

{iptional -~
Timing Adjustmanly -~

-
—

Figure 1. Q45VR2 Series sensor indicators and

controls

modulated light source, and pulses at a rate proportional to the strength of
the received light signal; this is the AID™ Alignment Indicating Device*. The
Output indicator lights whenever the sensor’s output is conducting. This
indicator is especially useful when a timing logic module is used and Signal
and Output conditions are not concurrent.

Also located beneath the sensor’s o-ring-sealed cover are controls for
Light/Dark Operate selection and Sensitivity adjustment.

* US patent no. 4356393

6 P/N 36339 rev. E

Banner Engineering Corp. « Minneapolis, MN U.S.A. ——
www.bannerengineering.com e Tel: 763.544.3164



045VR2 Series — ac-Voltage Sensors

Specifications

Supply Voltage and Current

90 to 250V ac (50/60 Hz). Average current 20 mA. Peak current 500 mA at 120V ac, 750 mA at 250V ac.

Supply Protection Circuitry

Protected against transient voltages.

Output Configuration

SPDT (Single-Pole Double-Throw) electromechanical relay output. All models except emitters.

Output Rating

Max. switching power (resistive load): 150W, 600VA

Max. switching voltage (resistive load): 250V ac, 30V dc

Max. switching current (resistive load): 5A @ 250V ac

Min. voltage and current: 5V dc, 0.1mA

Mechanical life of relay: 10,000,000 operations

Electrical life of relay at full resistive load: 100,000 operations

Output Protection Circuitry

Protected against false pulse on power-up

Output Response Time

15 milliseconds ON and OFF
(NOTE: 100 millisecond delay on power-up. Output is de-energized during this time.)

Repeatability

Opposed mode: 0.25 milliseconds
All other sensing modes: 0.5 milliseconds
Response time and repeatability specifications are independent of signal strength.

Adjustments Beneath sensor’s transparent cover: Light/Dark Operate select switch and multi-turn Sensitivity control
(allows precise sensitivity setting — turn clockwise to increase gain). Optional logic and logic/display
modules have adjustable timing functions (see page 10).

Indicators Indicator LEDs are clearly visible beneath a raised transparent Lexan® dome on top of the sensor.

Power (green) LED lights whenever 90 to 250V ac power is applied

Signal (red) AID™ System LED lights whenever the sensor sees its modulated light source, and pulses at
a rate proportional to the strength of the received light signal

Load (yellow) LED lights whenever the output relay is energized

Optional 7-element LED signal strength display modules

Construction

Molded reinforced thermoplastic polyester housing, o-ring-sealed transparent polycarbonate cover,
molded acrylic lenses, and stainless steel hardware. Q45s are designed to withstand 1200 psi washdown.
The base of cabled models has a 1/2" NPS integral internal conduit thread.

Environmental Rating

NEMA 6P, IEC I1P67

Connections

PVC-jacketed 2-wire (emitters) or 5-wire (all others) 2 m (6.5") or 9 m (30') unterminated cables, or 3-pin
(emitters) or 5-pin (all others) Mini-style quick-disconnect (QD) fittings are available (“Q” - suffix
models). QD cables are ordered separately; see page 10.

Operating Conditions

Temperature: -40° to +70°C (-40° to +158°F)
Maximum relative humidity: 90% at 50°C (non-condensing)

Application Notes

Transient suppression is recommended for contacts switching inductive loads.
Optional output timing modules are available. See page 10 for more information.

Certifications

e &

— Banner Engineering Corp. + Minneapolis, MN U.S.A.
www.bannerengineering.com e Tel: 763.544.3164
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045VR2 Series — ac-Voltage Sensors

Dimensions

Opposed, Retro, and Diffuse Sensing Modes
model suffix E, R, D, DL, DX, LP and LV

Gabled Quick-Disconnect

T~

54.1 mm*
(2.13")

*57.9 mm (2.28") for LP models

Y oeamm (0.25"

4.5 mm (#10) Screw
Clearance (2)

7.1 mm

(0.28")

External Thread
(0:24.‘) M30X 1.5
6.5') Cable 14 mm (0.6")

Mini-style QD Connector

Internal Thread
(1/2-14NPSM) \ g

External Thread
M30X 1.5 Mounting Nut is Supplied

—_

Convergent Sensing Mode Glass Fiber Optic Plastic Fiber Optic
(model suffix CV and CV4) (model suffix F and FV) (model suffix FP)

Banner Engineering Corp. « Minneapolis, MN U.S.A. ——
8 P/N 36339 rev. E www.bannerengineering.com e Tel: 763.544.3164



045VR2 Series — ac-Voltage Sensors

Hookups
045VR2 Sensors with Attached Cable 045VR2 Sensors with Quick-Disconnect
5-Pin Mini-Style (model suffix Q)
bn : bn
bu 90 - 250V ac bu 90 - 250V ac
wh NC -\Wh NC
N e c \ -S"e c
| bk NO L L NO
0452E Emitter with Attached Gahle 0452E Emitter with Quick-Disconnect
3-Pin Mini-Style (model suffix Q)
bn
bn —m—
- bu 90 - 250V ac
90 - 250V ac ——-
bu bk
—-——————
Accessories
Quick-Disconnect Cables
Cable: PVC jacket, polyurethane connector body, nylon coupling nut
Conductors: 18 AWG high-flex stranded, PVC insulation, gold plated contacts
Temperature: -40° to +80°C (-40° to +176°F)
Voltage Rating: 250V ac/300V dc
Style Model Length Dimensions Pin-out
3-Pin MBCC-306 2m (6.5) (N Black Wire
Mini-style | MBCC-312 4m(12) @))
Straight MBCC-330 9m (30|) . 6immmax. 7/8-16UN-28 Blue Wire \V/ Brown Wire

‘ 24

= T
028 mm max.
(1{.1")

White Wire Black Wire

5-Pin | MBCC-506 | 2m (6.5)
Mini-style | MBCC-512 | 4m (12)
Straight | MBCC-530 | 9m (30"

Brown Wire Blue Wire

Yellow Wire

Contact factory for right-angle connectors.

— Banner Engineering Corp. + Minneapolis, MN U.S.A.
www.bannerengineering.com e Tel: 763.544.3164 P/N36339rev.E 9



045VR2 Series — ac-Voltage Sensors

Accessories

Retroreflective Targets

Banner offers a wide selection of high-quality retroreflective targets. See the Accessories
section of your current Banner Photoelectric Sensors catalog for complete information.

NOTE: Polarized sensors require corner cube type retroreflective targets only. Non-polarized
sensors may use any retroreflective target.

Output Timing Logic and Signal Strength Display Modules

Q45 sensors easily accept the addition of output timing logic and signal strength display functions. Display modules have a seven-element
display which gives a more precise indication of excess gain than does the AID™ system LED that is standard on Q45 sensors. The modules
listed below may be used with all Q45VR2 sensors. See the data sheet packed with the module for more information.

Model Logic and/or Display Function
45LM58 Programmable output timing logic
45LM58D Programmable output timing logic plus signal strength display
45LMD Signal strength display only (no timing function)

10 P/N 36339 rev. E
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045VR2 Series — ac-Voltage Sensors

Mounting Brackets
Model Description Dimensions
56.0 mm .
(2.20 ‘ 13mm —» ‘4—
an an (0.5")
¢ 30 mm split clamp, black reinforced T
thermoplastic polyester bracket
SMB30C , yest o -
e Stainless steel mounting hardware 31.5mm
included | i l (1.2¢)
135 m; (0.53") é g L ? Nt Plte /
2.5mm
‘* 4(510-,;"')" ‘ (0-10")  M5x0.8x80 mm /
Screw (2)
6.4 mm 25.4 mm
(0.25") %‘ (1.00")
030.15 mm
(1.187" dia.) i
%@7@,
7R
25.4mm ‘
57.0mm (1.0
(2.257) L 34.3mm T G‘S*K
(1.38") ‘
¢ 30 mm, 11-gauge, stainless steel bracket N iy
with curved mounting slots for versatility 2890 3 S 25.4mm N 51
SMB30MM and orientation P (.0 02 dia)
* Clearance for M6 ('/+") hardware —— |
(0.25" dia.) ﬁ %
57.2mm \
(2.25") )
l 25.4 mm X M
(1.00")
%, 2
RZ5-14['1"‘]T _ 35.1mm 57.2 mm
(1.0 (1.38") (2.25")
_ 69.9 mm |
(2.75")
) i (2.00)
* 30 mm swivel, black reinforced 12(;;102;* ’f
thermoplastic polyester bracket 1 ’ —
SMB30SC ) .
e Stainless steel mounting hardware
included 58.7mm
(2.31")

— Banner Engineering Corp. + Minneapolis, MN U.S.A.
www.bannerengineering.com e Tel: 763.544.3164
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045VR2 Series — ac-Voltage Sensors

BANNERE .

more sensors, more solutions

WARRANTY: Banner Engineering Corp. warrants its products to be free from defects for one year. Banner Engineering Corp. will repair or
replace, free of charge, any product of its manufacture found to be defective at the time it is returned to the factory during the warranty
period. This warranty does not cover damage or liability for the improper application of Banner products. This warranty is in lieu of any
other warranty either expressed or implied.

WARNING . . . Not To Be Used for Personnel Protection

Never use these products as sensing devices for personnel protection. Doing so could lead to serious injury or death.

These sensors do NOT include the self-checking redundant circuitry necessary to allow their use in personnel safety
applications. A sensor failure or malfunction can cause either an energized or de-energized sensor output condition. Consult
your current Banner Safety Products catalog for safety products which meet OSHA, ANSI and IEC standards for personnel
protection.
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