-VALU-BEAM Sensors

*NOTE: Emitter voltage range is 10-250V ac or dc

Series M odel Sensing Mode Range Operating Voltage* Page
912 Series SMAQ9I1E & SM91R Opposed: long range 200 feet 10to 30V dc* p.5
Sensors with SMA9ILE & SM2A91R Opposed: long range 200 feet 2410 250V ac* p.5
el SMA91ESR & SM91RSR Opposed: short range 10 feet 10to 30V dc* p.5
|nf|_n|te~||fe SMA9IESR & SM2A91RSR Opposed: short range 10 feet 24 t0 250V ac* p.5
solid-state output
relay SM912LV Retroreflective: visible beam 30 feet 10to 30V dc p.5
SM2A912LV Retroreflective: visible beam 30 feet 2410 250V ac p.5
SM912L VAG Retroreflective: polarized beam 15 feet 10to 30V dc p.5
SM2A912L VAG Retroreflective: polarized beam 15 feet 2410 250V ac p.5
SM912D Diffuse (proximity): long range 30 inches 10to 30V dc p.6
SM2A912D Diffuse (proximity): long range 30inches 2410 250V ac p.6
SM912DSR Diffuse (proximity): short range 15 inches 10to 30V dc p.6
SM2A912DSR Diffuse (proximity): short range 15 inches 2410 250V ac p.6
SM912CV Convergent beam: visible red 1.5-inch focus 10to 30V dc
SM2A912CV Convergent beam: visible red 1.5-inch focus 2410 250V ac
SM912C Convergent beam: infrared 1.5-inch focus 10to 30V dc
SM2A912C Convergent beam: infrared 1.5-inch focus 2410 250V ac
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SMA9IEF & SM91RF Opposed fiber optic: glass fibers See specs 10to 30V dc*
SMA9LEF & SM2A91RF Opposed fiber optic: glass fibers See specs 2410 250V ac*
SM912F Fiber optic: glassfibers See specs 10to 30V dc
SM2A912F Fiber optic: glass fibers See specs 2410 250V ac
915 Series SMA91E & SMW95R Opposed: long range 200 feet 12 to 28V ac/dc* p. 11
SMA9IE & SMA95R Opposed; long range 200 feet 90 to 130V ac* p. 11
. SMA91E & SMB95R Opposed: long range 200 feet 210 to 250V ac* p. 11
Sensorswith SMA9IESR & SMW95RSR  Opposed: short range 10 feet 12 to 28V ac/dc* p. 11
SPDT ) SMA9IESR & SMA9SRSR Opposed: short range 10 feet 90 to 130V ac* p. 11
electromechanical - g\jAg1ESR & SMBYSRSR  Opposed: short range 10 feet 21010 250V ac* p.11
output relay
SMW915LV Retroreflective: visible beam 30 feet 12to 28V ac/dc p. 11
SMA915LV Retroreflective: visible beam 30 feet 90 to 130V ac p. 11
SMB915LV Retroreflective: visible beam 30 feet 2100 250V ac p. 11
SMWO915LVAG Retroreflective: polarized beam 15 feet 12 to 28V ac/dc p. 11
SMA915LVAG Retroreflective: polarized beam 15 feet 90 to 130V ac p. 11
SMB915LVAG Retroreflective: polarized beam 15 feet 210to 250V ac p. 11
SMW915D Diffuse (proximity): long range 30 inches 12 to 28V ac/dc p. 12
SMA915D Diffuse (proximity): long range 30inches 90 to 130V ac p. 12
SMB915D Diffuse (proximity): long range 30 inches 210to 250V ac p. 12
SMW915DSR Diffuse (proximity): short range 15 inches 12to 28V ac/dc p. 12
SMA915DSR Diffuse (proximity): short range 15 inches 90 to 130V ac p. 12
SMB915DSR Diffuse (proximity): short range 15 inches 2100 250V ac p. 12
SMW915CV Convergent: visible red 1.5-inch focus 12to0 28V ac/dc p. 12
SMA915CV Convergent: visible red 1.5-inch focus 90 to 130V ac p. 12
SMB915CV Convergent: visible red 1.5-inch focus 210to 250V ac p. 12
SMWO915F Fiber optic: glassfibers See specs 12to 28V ac/dc p. 13
SMA915F Fiber optic: glass fibers See specs 90 to 130V ac p. 13
SMB915F Fiber optic: glassfibers See specs 210to 250V ac p. 13
SMWO915FP Fiber optic: plastic fibers See specs 12to 28V ac/dc p. 13
SMA915FP Fiber optic: plastic fibers See specs 90 to 130V ac p. 13
SMB915FP Fiber optic: plastic fibers See specs 210to 250V ac p. 13
990 Series SMA9IE & SMA99R Opposed: long range 200 feet* p. 15
SMA91ESR & SMA99RSR Opposed: narrow beam 10 feet* . .15
Sensors with PP All 990 Series P
built-in 6-digit SMAQ90LV Retroreflective: visible beam 30 feet Sensors operate p. 15
totalizing counter S\ AQ9OLVAG Retroreflective: polarized beam 15 feet from10t0 250V ac ) 15
SMAQ90LT Retroreflective: infrared beam 30 feet or 12to 115V dc p. 16
(used for "people counting”)
SMA990CV Convergent beam: visible red 1.5-inch focus p. 16
SMA990F Fiber optic: glass fibers See specs p. 17
SMA990FP Fiber optic: plastic fibers See specs p. 16




-VALU-BEAM 912 Series Sensors

Sensing Mode Models Excess Gain Beam Pattern
SMAO9I1E & SM91R oo
o . @ ) i Voltage: 10 to 30V dc, SMAOILE & S‘MAglI‘E/SMQZ‘LR, u
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OPPOSED Mode

RECEIVER

OBJECT

Voltage: 24 to 250V ac,
("E": 10-250V ac/dc)
Range: 200 feet (60 m)
Response: 8ms on/4 off
Beam: infrared, 880nm
Effective beam: 0.5" dia

SMA9IESR &
SM91RSR

Voltage: 10 to 30V dc,
("ESR": 10-250V ac/dc)
Range: 10 feet (3 m)
Response: 8ms on/4 off
Beam: infrared, 880nm
Effective beam: 0.14" dia.

SMA9IESR &

SM2A91RSR
Voltage: 24 to 250V ac
Range: 10 feet (3 m)
Response: 8ms on/4 off
Beam: infrared, 880nm
Effective beam: 0.14" dia.

Opposed mode sensors have higher excess gain than other models, and
therefore should be used whenever possible. The small size of these
sensorsmakesthemideal for many conveyor applications, and their small
effective beam size (particularly of the ESR/RSR models) enables them
toreliably detect relatively small objects. VALU-BEAM opposed mode
sensors have avisible red "tracer beam" which greatly simplifies sensor
alignment. ESR/RSR modelshave awide beam anglefor very forgiving
alignment within the 10 foot range. E/R models have a narrow beam
spread and should be used when it is important to minimize optical
"crosstalk” between adjacent emitter-receiver pairs at close range in
multiple sensor arrays.
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Repeatability:
1.3ms (dc models); 2.6ms (ac models)

SM912LV

Voltage: 10 to 30V dc
Range: 6 inchesto

30 feet (9 m)
Response: 4ms on/off
Beam: visible red, 650nm

SM2A912LV
Voltage: 24 to 250V ac
Range: 6 inchesto

30 feet (9 m)
Response: 8ms on/off
Beam: visible red, 650nm

SMO912LVAG
(anti-glarefilter)

Voltage: 10 to 30V dc
Range: 1to 15 feet (4,5m)
Response: 4ms on/off
Beam: visible red, 650nm
(with polarizing filter)

SM2A912L VAG
(anti-glarefilter)

Voltage: 24 to 250V ac
Range: 1to 15 feet (4,5 m)
Response: 8ms on/off
Beam: visible red, 650nm
(with polarizing filter)
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A visible-red light beam reduces the potential for false signals from highly
reflective objects ("proxing") and simplifiesalignment. AG (anti-glare) models
polarize the emitted light and filter out unwanted reflections, making their use
possible in applications otherwise unsuited to retroreflective sensing (when
reduced excess gain isacceptable). Maximum rangewith "LV" unitsisattained
whenusing themodel BRT-33" corner cubereflector. For detailsonretroreflec-
tive target materials, see the Banner product catal og.
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VAL U-BEAM 912 Series Sensors

OBJECT

0,
LY °
I

Repeatability:
1.3ms (dc models);
2.6ms (ac models)

SM912DSR
Voltage: 10 to 30V dc
Range: 15 inches (38cm)
Response: 4ms on/off
Beam: infrared, 880nm

SM2A912DSR
Voltage: 24 to 250V ac
Range: 15 inches (38cm)
Response: 8ms on/off
Beam: infrared, 880nm

Sensing Mode Models Excess Gain Beam Pattern
SM 912D 1000
Voltage: 10 to 30V dc =SM912D, SM2A912D . SM912D
Range: 30 inches (76 cm) % (Gange based on 0% w w0 SM2A912D
Response: 4ms on/off g wo L 2s //’ \\\
Beam: infrared, 880nm g S o AN
f 10 = E 25 \\ //
SM 2A912D | 50 N 7
N - AY
Voltage: 24 to 250V ac il B &
Range: 30 inches (76 cm) 1 18 2
ReSPOHISC}Z 821; cgns/gff 1IN L ”\I‘DISTANCéO IN 100N DISTANCE TO 90% WHITE TEST CARD--INCHES
Beam: infrared, nm

These sensors operate by detecting the reflection of their own light from
theobject being sensed, and thereforerequireno special reflectors. "DSR"
modelshave better responsethan D" model sto objectswithin 3inches of
thesensor. "DSR" model sshould be used when itisnecessary to minimize
sensor response to background objects.

CONVERGENT Mode

OBJECT

SM912CV

Voltage: 10 to 30V dc
Focusat 1.5" (38 mm)
Response: 4ms on/off
Beam: visible red, 650nm

SM2A912CV
Voltage: 24 to 250V ac
Focusat 1.5" (38 mm)
Response: 8ms on/off
Beam: visible red, 650nm

Repeatability:
1.3ms (dc models);
2.6ms (ac models)

SM912C

Voltage: 10 to 30V dc
Focus at 1.5" (38 mm)
Response: 4ms on/off
Beam: infrared, 880nm

SM2A912C
Voltage: 24 to 250V ac
Focus at 1.5" (38 mm)
Response: 8ms on/off
Beam: infrared, 880nm
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VALU-BEAM SM912CV and SM2A912CV visible red convergent sensors
(above) produce a precise .06" diameter sensing spot at afocus point 1.5" in
front of the sensor lens. Dueto their very narrow depth of field, they excel at
detecting small objects only a fraction of an inch away from backgrounds.
They are also idea for some high-contrast color-registration applications.
Their visible red sensing beam simplifies alignment.

Models SM912C and SM2A912C (below) are infrared convergent beam sensors.
Operating voltages, response times, repeatability, and focus distance are the same
asfor the SM912CV and SM2A912CV. The SM912C and SM2A912C, however,
have much higher excess gain and an infrared sensing beam for highly reliable
sensing of objects of low reflectivity.
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-VALU-BEAM 912 Series Sensors

Sensing Mode Models Excess Gain Beam Pattern
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: SMA91EF & These opposed mode fiber optic emitter-receiver pairs are used where the
MODE (gl ass fiber S) SM2A91RF  separation between emitting and receiving fibersis greater than afew feet, or
Voltage: 24 to 250V ac whereitisinconvenient torunboth fibersfromasingleVALU-BEAM sensor.
OBJECT ("EF": 10-250V ac/dc) These models have a watertight o-ring sealed sensor/fiber interface, and are

Range: see E.G. curves compatiblewith all Banner glassfiber optic assemblies (see product catal og).

Response: 8ms on/4 off
Beam: infrared, 880nm

%

SM912F 1000
R e - B 1 ESMO12F, SM2A912F
- ‘ " = . ISULLL ‘ ‘ ‘
\éoltag.e. 10éOG30V dc . \ oppszd 3 [-SM912F, SM2A912F
Response: 4ms onlolf e - G
3 £ \ = N \
Beam: infrared, 880nm s Nt i
E IT13S fibers 7
S 10 s 1 7
:ZA A 7
\ 2
SM 912': ,‘\] \ r-opposed mod
N —1IT13S fibers 3 1
Voltage: 24 to 250V ac 13> Hners, \ !
Range: see E.G. curves L LTI s 0 4 8 2 16 20
Response‘ 8ms on/off 1IN 1IN 10IN OPPOSED DISTANCE --INCHES
. DISTANCE
Beam: infrared, 880nm
. 1000 =
FIBER OPTIC Mode Repeatability: ESMO12F, SM2A912F I —
. Retroreflective 6| T t T
%gmz Egg mggg :)) £ mode, wIBRT-3 3 SM912F, SM2A912F—|
. X100 — N [
OPPOSED , ¢ iy ) —
and BT13S
OBJECT @ ) ) o s fiber: € o—vith L9 en ith L16F I
4 Fiber optic sensing is often E
— G 10 s
theanswer when, dueto space A 4 .
. . . . T T Twi etro mode,
or environmental limitations, N ina 51138 LTI BT13S fiber, BRT-3 reflector
the sensor itself cannot be 1 A\ 6 & 5 1 15 2
pla:aj at the a:tual w\s ng AFT 1FT 10FT 100 FT DISTANCE TO REFLECTOR--FEET
RETRO o DISTANCE
N position. Thesesensors pow-
e erful modulated infrared
OBJECT f . . . 1000
ﬂ beam is compatible with all ESMO12F, 1 |y
Banner glass fiber optics in o [M2AR12F s AN
RETROREFLECTIVE TARGET the opposed, retroreflective, X 100 Diffuse mode 050 —SM912F, SM2A912F N\
; ; E S aarie | 025 I \
and diffuse sensing modes s e bz n v \) s
e test car T
DIFFUSE (seeBanner product catal og). . i o S— ]
Sensor/fiber interface is wa- = - S o e P
_— 5 : 7
N terproof tomaintain complete N N o7s } ! 7
. . L [
o sensing system moisture re- e NINTT] af ~—T" 1
A jection. 1IN 1IN 101N 100N DISTANCE TO 90% WHITE TEST CARD-INCHES
DISTANCE




-VALU-BEAM 912 Series Sensor s
Hookup Diagramsfor dc SM912 Series Sensors

For emitter hookup, see below.

NOTE: each output has a maxi-
mum load capacity of 250mA.

Hookup to dc Relay or
Solenoid (using sinking output)
Thediagram bel ow showshookup of adcVALU-

BEAM to a dc load using the sensor's sinking
output, which israted at 250mA maximum.

TheBLACK 4+ _ The WHITE
wireis not 10 - 30V dc wireisnot
used. = used.

Hookup to dc Relay or
Solenoid (using sourcing output)
Thediagrambel ow showshookup of adcVALU-

BEAM to adc load using the sensor's sourcing
output, which israted at 250mA maximum.

Hookup to a Logic Gate
Thediagrambel ow showshookupof adcVALU-
BEAM to alogic gate. A logic zero (0 voltsdc)
is applied to the gate input when the VALU-
BEAM outputisenergized. When de-energized,
alogiconeisapplied. Thelogic supply negative
must be common to the VALU-BEAM supply
negative.

* Use pullup resistor tdogic supply

+5V to 30V dc
logic supply

BLACK +10 -30V dc

WHITE (sinking)

output, 150mA max.
BLACK

BLUE
(common) Ode

wire
is not used

Hookup to Programmable Controller
(sinking output)
This diagram shows hookup of a dc VALU-BEAM to a programmable

controller requiring a current sink, using the sensor's sinking output. The
BLACK wire

isnot used.
Hookup shown is
typical for all inputs
WHITE
H s 1
Hookup shown is (sinking output ; P
1 r
typical for all s |1,
i N
inputs. s vl
BROWN 5
+10 - 30V dc 6 |Y¢
BLACK wire 7T
is not used 8 S .
dc+ |
BLUE -
dc com
(common) -

Hookup to Programmable Controller
(sour cing output)
This diagram shows hookup of a dc VALU-BEAM to a programmable

controller requiring acurrent source, using the sensor’'s sourcing output. The
WHITE wireis not used.

Hookup shown is
typical for all inputs

Hookup shown is BLACK

. (sourcing 1 P
typical for all outpu) 2
. 3
inputs. 4 N

WHITE olo
BROWN 5
+10 - 30V dc - 6 v C
White wire 7 T
is not used t
8 S|,
de+ |
BLUE :
dc com
L

Hookup to B Series L ogic (MRB chassis)

The current sinking output (white
wire) of theVALU-BEAM isshown
connectedtotheinput (pin5) of a B
Seriesmodule. It may beconnected
to the auxiliary input (pin 3) if de-
sired. (See description of module
for function of aux. input). AnyB
Series module may be used. Ban-
ner PLUG LOGIC modules may
Rrouses also beused (contact thefactory for
further information).

-
=
5]
<
o
&

=[]
i

B Series
Module

MRB
i1}

120 Vac

Hookup to MICRO-AMP L ogic (MPS-15 chassis)

The current sinking (white) output of the VALU-BEAM is shown con-
nected to the primary input (pin 7) of aMICRO-AMPlogic module. It may
be connected, instead, to the other inputs (seelogic module descriptionsin
the Banner product catalog). The following logic modules may be used:

g

Micro-[6] @
5 NC

AmP 7

Logic [3

MA4-2  One-shot
MAS5 On/off delay
MA4G  4-input "AND"
MAA4L Latch

MODEL MPS-15 =

O O BLACK
— BLACK wire
I is ot used
@i@%ﬂ -

Hookup to MAXI-AMP Logic Module

The current sinking output(s) of VALU-BEAM sen-
sorsmay beconnected directly totheinput of CL Series
MAXI-AMP modules. A MAXI-AMP whichis pow-

ered by ac voltage offersadc supply with the capacity
to power one VALU-

BEAM sensor (see
hookup diagram).

Whenemitter/receiver
pairs are used, the BLACK
emitter shouldbepow- B
ered from a separate -
power source. BLACK wire

is not used

Emitter Hookup L L2

(ac or dc power) l<—— 10t0 250V ac or V dc—|

SMA91E
SMA91EF
SMA91ESR




-VALU-BEAM 912 Series Sensors
Hookup Diagramsfor ac SM2A912 Series Sensors — of outputis 500ma.

NOTE: maximum load capacity

Basic ac Hookup

For emitter hookup, seepreceding page.
VALU-BEAM 2-wire ac sensorswire in series
with an appropriate load. This combination, in
turn, wires across the ac line.

L1 L2

These sensors operate in the range of 24 to
250V ac, and may be programmed for either
normally open(N.O.) or normally closed (N.C.)
operation by way of the light-dark operate
switch on the back of the sensor. A 2-wireac
sensor may be connected exactly like a me-
chanical limit switch.

The sensor remains powered when the load is
"off" by aresidual current which flowsthrough
theload. The off-state leakage current (I ) is
aways less than 1.7mA. The effect of this
|eakage current depends on the characteristics
of theload. The voltage which appears across
theload in the of f-state is equal to the leakage
current of the sensor multiplied by the resis-
tance of the load:

VOff =1.7mA X RIoad

If thisresultant off-state voltageislessthan the
guaranteed turn-off voltageof theload, thenthe
interface is direct. If the off-state voltage
causes the load to stay "on", then an artificia
|oad resistor must be connectedin parallel with
theload to lower the effectiveresistance. Most
loads, including most programmablecontroller
inputs, will interface to 2-wire sensors with
1.7mA leakage current without an artificia
load resistor. These sensors are not polarity
sensitive: all hookups are without regard to
wire color.

WARNING: VALU-BEAM 2-wireac sensors
will be destroyed if the load becomes a short
circuit!!

AC Sensorsin Series

Multiple 2-wire ac VALU-BEAMs may be wired
together in seriesfor "AND" or "NOR" logic func-
tions. Themaximumnumber of sensorswhichmay
bewired in seriesto aload depends upon the level
of thelinevoltageand theswitching characteristics
of theload. Each sensor connectedin seriesaddsan
amount of voltage drop across the load. The
amount of voltage drop that each sensor adds
dependsuponthecurrent demand of theload. Each
sensor in series adds approximately 5 volts drop
acrossa500mA load. A 15mA load will see about
al0volt drop from each sensor added in series. To
determine compatibility, comparetheresultant on-
state voltage across the load against the load's
guaranteed turn-on voltage level (from the
manufacturer's specifications).

L1 L2

< —24to250Vac — ™

Most non-compatibility of series-connected sen-
sorswithloadsoccursinlow-voltageapplications
(e.g. 12,24, or 48V ac circuits) wherethe on-state
voltage drop across the load is a significant per-
centage of the supply voltage. The power-up in-
hibit time (up to 300 milliseconds per sensor) is
also additive.

AC Sensorsin Paralld

Multiple 2-wire ac VALU-BEAMs may be wired
in parallel to aload for "OR" or "NAND" logic
functions. With sensorswired in parallel, the off-
stateleakagecurrent through theloadisequal tothe
sum of the leakage currents required by the indi-
vidual sensors. Consequently, loads with high
resistance like small relays and solid state inputs
may require artificial load resistors.

ACVALU-BEAMswired together in parallel will
not cause momentary drop-out of the load, as is
experienced when wiring in parallel with contacts
(see below). However, it islikely that the power-
up delay featurewill cause amomentary drop-out
of the load if an ac VALU-BEAM is wired in
parallel with a different brand or model of 2-wire
sensor. Contact the Banner applications group to
verify compatibility.

L1 L2
24 to 250V ac

.

I off = <3.4mA

Connection to
Programmable Controllers
Hookup shown is typical for

all inputs.
ac "hot" ac neutral  Hookup shown
L1 L2 is typical for
all inputs
71 P
2 lr
3 N|O
41p|g
5lu
6 T|C
T ls|r
g t
neutral | |,

AC Sensorsin Series
with Contacts

When 2-wire ac sensors are connected in series
withmechanical limit switchor relay contacts, the
sensor will receive power to operateonly whenall
of thecontactsareclosed. Thefalse-pulseprotec-
tion circuit of the sensor will cause a 0.3 second
delay between the time the contacts close and the
time that the load can energize.

L1 L2
24 to 250V ac

0.3 second delay
when contact closes

AC Sensorsin Parallel
with Contacts

When 2-wireac sensorsare connected in parallel
with mechanical switch or relay contacts, the
sensor losesthe current it needsto operate while
any contact is closed. When all of the contacts
open, the sensor's 0.3 second power-up delay
may cause a momentary drop-out of the load.

L1 L2
~~——""— 24 to 250V ac

0.3 second delay
when contact opens




-VALU-BEAM 915 Series Sensors

Sensing Mode Models Excess Gain Beam Pattern
SMA91E & SMW95R 1000
- Voltage: 12 to 28V ac/dc, SMAO1E & Sl\‘/IA91E‘ — s}wwgs '\?
s npEn. I wi .
Ve = @ ("E": 10-250V ac/dc) 3 AN A o SMA95R or SMBISR —|
= Range: 200 feet (60m) ¢ 100 = SMBO5R L ~
e-—0 Effective beam: 0.5" dia s 3 N 20
e vl H
O SMAQIE & $ 10 § o
1 I
SMA95R or SMB95R N :Z
_ Voltage: A En AHHHH
SMA95R 90 to 130V ac, 1FT 10FT 100FT 1000 FT 50 100 150 200 250

-

OPPOSED Mode

EMITTER RECEIVER

OBJECT

SMB95R 210 to 250V ac,
("E": 10-250V ac/dc)
Range: 200 feet (60m)
Effective beam: 0.5" dia.

All emitter/receiver pairs:
Response: 20ms on/off
Beam: infrared, 880nm
Visible red "tracer beam"

SMA91ESR &
SMWO95RSR
Voltage: 12 to 28V ac/dc,

("ESR": 10-250V ac/dc)
Range: 10 feet (3m)

DISTANCE

OPPOSED DISTANCE--FEET

Opposed mode sensors have higher excess gain than other models, and
therefore should be used whenever possible. The small size of these
sensorsmakesthemideal for many conveyor applications, andtheir small
effective beam size (particularly of the ESR/RSR models) enables them
toreliably detect relatively small objects. ESR and RSR modelsalsohave
awidebeam anglefor very forgiving alignment within the 10-foot range.
VALU-BEAM opposed mode sensors have a visible red "tracer beam"
whichgreatly simplifiessensor alignment. E and R modelshaveanarrow
beam anglewhichallowsreceiverstobeplaced onrelatively closecenters

(at close range) in multiple sensor arrays.

1000

RETROREFLECTIVE
MODE

RETROREFLECTIVE TARGET j]

Effective beam: 0.14" dia SMA91ESR &
MWO5ESR or
SMA91ESR & e 2 2
SMAY5RSR or 1o SMBOSESR ¢ \
5 N\ N 4 [~ SMA9IESR with
SMB95RSR s \ L, SMWS5RSR or
Voltage : MS=
. 4
SMAQ5RSR 90 to 130V ac, P ® /
SMB95RSR 210 to 250V ac, 12
("ESR": 10 to 250V ac/dc) N A L d s
Range: 10 feet (3m) AFT 1FT 10FT 100 FT OPPOSED DISTANCE--FEET
Effective beam: 0.14" dia DISTANCE
SMWO915LV 1000 e
Voltage: 12to 28V ac/dc e | | | |
£ SMWO15LV 6 [~SMW915LV, SMA915LV, —
SM A915LV € 100 SMA915LV 4 | _SMB915LV ]
Voltage: 90to 130V ac E SMBI15LV N
S Cco
SMB915LV 6 £,
Voltage: 210 to 250V ac A 10 with 1 L ((BRT-3) s
Ereflector Hi7 4
. N E(BRT-1) 6 with BRT-3 REFLECTOR —
Range: 6 inchesto i TV } } }
30 feet (9m) A T erT-m tagell) 2 18 24 3
AFT 1FT 10 FT 100 FT DISTANCE TO REFLECTOR--FEET

Response: 20ms on/off
Beam: visible red, 650nm

SMWOII5LVAG
(anti-glarefilter)
Voltage: 12 to 28V ac/dc

SMA915LVAG
(anti-glarefilter)
Voltage: 90 to 130V ac

SMB915LVAG
(anti-glarefilter)
Voltage: 210 to 250V ac

Range: 1to 15 feet (4,5m)
Response: 20ms on/off
Beam: visible red, 650nm
(with polarizing filter)

DISTANCE

A visible-red light beam reduces the potential for false signals from highly
reflective objects ("proxing") and simplifies alignment. AG (anti-glare) models
polarize the emitted light and filter out unwanted reflections, making their use
possible in applications otherwise unsuited to retroreflective sensing (and where
reduced excessgainisacceptable). Maximumrangewith all unitsisattained when
usingthemodel BRT-33" corner cubereflector. SeetheBanner product catalog for
details about available retroreflective materials.

1000

ESMWQlSLVAG,
E FSMA915LVAG,
é [SMB915LVAG
g 100 LI
S with | 3t
s w ith one BR'I:UI g
G e
A 10 Z
N
\
1
AFT 1FT 10 FT 100 FT

DISTANCE

omIoz—

W N b O b N

| | | |
[ SMW915LVAG, SMA915LVAG 1
SMBO15LVAG *
———T—
v‘ ith BRT—‘S REFLE‘CTOR*

-

|
|
~

0 6 12 15

DISTANCE TO REFLECTOR--FEET
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‘VALU-BEAM 915 Series Sensors

Sensing Mode Models Excess Gain Beam Pattern
1000
SMW915D FSMW915D, SMA915D, 1|
Voltage: 12 to 28V ac/dc £ *SMBE"WD‘ e 1 72
X 51
c Pl
SMA915D " e e 2 sworsn X
Voltage: 90 to 130V ac s a8 WO SMQS}SB'
G ] ] e~ — A~
SMB915D A0 so[—
Voltage: 210 to 250V ac N mEiie N 7
| . 12 18 24 30
Eggoengf ggr?]?o(ncgﬂn) 1 N 1 ";ISTANCéO N 100 IN DISTANCE TO 90% WHITE TEST CARD-INCHES
Beam: infrared, 880nm

OBJECT

These sensors operate by detecting the reflection of their own light from
the object being sensed, and therefore require no special reflectors. They
areideal for usewhenthereflectivity and profileof theobject aresufficient
toreturnalargeamount of emitted light back tothe sensor. Choose"DSR"
models for best response to objects at close range.

CONVERGENT Mode

=

OBJECT

SMW915DSR
Voltage: 12 to 28V ac/dc 1000
FISMW915DSR, s
—1SMA915DSR, :
SMA915DSR X 1SMB915DSR 50 N
Voltage: 90 to 130V ac € 100 =t N 25 2 ™
s Range baseon 0% ¢ SMWSLEDSR, |\
SM 8915DSR . ‘ £ SMB915DSR’ 7
Voltage: 210 to 250V ac S L w0 AN -
| :
Range: 15 inches (38cm) N \ i
Response: 20ms on/off \ 0 6 12 15
Beam: infrared, 880nm i N N 10N 100N DISTANCE TO 90% WHITE TEST CARD--INCHES
DISTANCE
SMW915CV
Voltage: 12 to 28V ac/dc 1000 | | | |
o ME=Ten——
r ) —SMW915CV, SMA915CV, —
SM A915CV X [SMB9L5CV 06 —smB915CV ]
Voltage: 90 to 130V ac c 100 o ! os
(Range based on 90
SMB915CV : et ]
Voltage: 210 to 250V ac ? o A ®
N f‘ 09
Focusat 1.5" (38mm) . " 5 10 15 20 25
Sgﬁ)n\i é%r?gjo%/ggnm in 1IN 101N 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
. s DISTANCE

VALU-BEAM convergent sensors produce aprecise .06" diameter sens-
ing spot at afocus point 1.5" infront of the sensor lens. Dueto their very
narrow depth of field, they excel at detecting small objectsonly afraction
of aninchaway frombackgrounds. A visiblered sensingbeamsimplifies
alignment.

Application Note:
Relative Reflectivity of Materials

The amount of light that is returned to reflective mode sensors (diffuse,
convergent, and divergent types) isdramatically influenced by the reflectivity
of the surface being sensed. Excess gain curves are plotted using awhite test
card, rated at 90% reflectance. Any other material surface may be ranked for
its reflectivity as compared against this 90% reflectance white test card:

MATERIAL REFLECTIVITY EXCESS GAIN REQUIRED
Dimension lumber (pine, 75% 12
clean, dry)

Rough wood pallet 20% 45
(clean)

*Clear plastic 40% 23
*Opaque white plastic 87% 1.0
*Opaque black plastic 14% 6.4
Black neoprene 4% 225
Black rubber tire wall 1.5% 60
* Aluminum, unfinished 140% 0.6
* Aluminum, black

anodized 115% 0.8
*Stainless steel,

microfinish 400% 0.2

MATERIAL REFLECTIVITY EXCESS GAIN REQUIRED
Kodak white test card 90% 1
White paper 80% 11
Newspaper with print 55% 16
Tissue paper: 2 ply 47% 19
1ply 35% 26
Kraft paper cardboard 70% 13
Beer foam 70% 13

*NOTE: for materialswith shiny or glossy surfaces, the reflectivity figure represents the
maximum|ight return, with the sensor beamexactly perpendicular to the material surface.




~-VALU-BEAM 915 Series Sensor s

DIFFUSE

OBJECT

terminated and unterminated
type assemblies. Plastic fi-
bers are ideal for short-range
sensing where the environ-
ment is not severe. Plastic
fiber opticmodel information
may be found in the Banner
product catalog

These sensorswill also inter-
face with Banner glass fiber
optic assemblies.

Sensing Mode Models Excess Gain Beam Pattern
—
T SMWO915F
= L1 : X . L1
- g Voltage: 12 to 28V ac/dc _ S Zm's?féf I . :§mgv,,911§§ SVASIEE.
SMA915F % 100 bMB“gl\S'\:\m ;2 =T 17235 fibers N\
Voltage: 90 to 130V ac £ =N =NCHOpposed Y — } N
S ocs fhers | G0 2= N _opposed mode
o] J
SM 8915F S A 1238 fibers E 1 = = 7135 fib //
Voltage: 210 to 250V ac A 10 C R
L \
Range: see E.G. curves [—{IT13s fibers \ 3
Response: 20ms on/off LT 0 5 12 15 2
Beam: infrared, 880nm LN 1IN 101N 100IN OPPOSED DISTANCE INCHES
! DISTANCE
1000
FIBER OPTIC Mode SUNISTEE. SRGIEF S
[ Retroreflective 6 -SMW915F, SMA915F,
H E mode, —SMB915F
(glassfibers) = R
Fiber optic sensing is often s e N ’w/LQ‘ - T
OPPOSED - theanswer when, dueto space s ith LioF = o
OBJECT @ or environmental limitations, ¢ 10 and BT13| s? ‘ ‘
- H | 5
— the sensor itself cannot . be N \ 6 mToéiSvaiﬁ BRT-3 reflector -
placed at the actual sensing —-wih LS ﬂt'e;esrsand \\ | | |
Tt1 1 4 8 12 16 20
position. Thwesens_ors‘ pow- AFT o !‘::T . 10 FT 100 FT DISTANCE TO REFLECTOR--FEET
erful modulated infrared DISTANCE
RETRO beam is compatible with all
- Banner glass fiber optics in 1000
) ; E=SMWO15F, SMA915F, 1
gy e | UEEEFSRER
2B nSing modes. X + HHHH 050 /rMWQlSF SMA915F,
. Banner glass fiber optic se- c 100 Diffuse mode .' SMBO15F
RETROREFLECTIVE TARGET | lection information may be 5 H ibi HLHHQO g'°25 N |
found in the product catalog. N e D o o0 ard I 5o yens —erss
DIEFUSE Sensor/fiber interface is war FET= il s Diffuse mode
terproof to maintaincomplete N M Ak ‘075 7
oBECT sensing system moisture re- :fsl;rlss i \i i i o
iecti L LM, : : 6 K 12 15
Fj JeCtlon 1IN 1IN 10IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
DISTANCE
]
SMWO915FP P
Voltage: 12 to 28V ac/dc RS , | | | |
L NI N EMASER 14— SMW915FP, SMIAST5FP, —|
SM A915FP X N Caieu, \SMBOLSFP. 14— SMB9ISFP ‘
Voltage: 90to 130V ac £ C ’i"’m [ T TEE—
S PIT46U H ﬁ 0 )
SMB915FP o \ lenes || £ V4
Voltage: 210 to 250V ac A 10 =R .
N \ X Opposed mode—
Range: see E.G. curves [PIT26U, = \ i
) e no lens | |
Response: 20ms on/off po it N W R 0 1 2 3 4 5
Beam visi ble I’ed, 650I’1m 1IN 1 \glISTANCiEO IN 100 IN OPPOSED DISTANCE--INCHES
1000
FSMWO15FP | ! |
FIBER OPTIC Mode FSMA915FP, H;‘\"s”usff'.'%‘é‘f‘seu 15 SMW915FP, SMAQI5FP,
icfi E  [SMB9ISFP SMB915FP
(plastic fibers) X O e . ~
£ e LA\ N\
E Ny ¢ o pBT26U 1 —PBT4GU
N I HON ]
OPPOSED The powerful modulated vis- s (N E 05\ / —
ible beam of these sensors = \ PBT46U 10
= | v fiber
OBJECT % makes them compatible with N o s N 15 Diffuse mode-|
! all Banner plastic fiber optic . fbe NN 5 s 1k ik
assemblies, and their fiber 1IN 1IN 1IN 101N DISTANCE TO 90% WHITE TEST CARD--INCHES
fittingswill accomodate both DISTANCE

Environmental Factorsfor Plastic Fiber Optics

OPERATING TEMPERATURE OF FIBER OPTIC ASSEMBLIES: -30 to

+70 degrees C (-20 to +158 degrees F).

CHEMICAL RESISTANCE OF FIBER OPTIC ASSEMBLIES: theacrylic
coreof themonofilament optical fiber will be damaged by contact with acids,
strong bases (alkalis), and solvents. The polyethylene jacket will protect the
optical fiber from most chemica environments; however, materials may
migratethrought thejacket with long-term exposure. Samplesof plasticfiber

optic material are available from Banner for testing and evaluation.
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-VALU-BEAM 990 Series Sensors

Sensing Mode Models Excess Gain Beam Pattern

SMA91E & 1000
SMA91E & § | | |
SMAR c \ SMAQOR | 60 SMA91E & SMA99R——|
Voltage: 10 to 250V ac X oo 40
or 12 to 115V dc; E \ N 20 ~
("E": 10-250V ac/dc) 3 i co
Range: 200 feet (60m) S o s 7
Beam: infrared, 880nm; N zz
visible red tracer beam \
. . 50 100 150 200 250
Effective beam: 0.5" dia Ter 10FT  100FT 1000 FT OPPOSED DISTANCE--FEET
DISTANCE

EMITTER % RECEIVER
i

OBIJECT

Opposed mode sensors have higher excess gain than other models, and therefore
should beused whenever possible. Opposed modeisthemost reliable sensing mode
for counting opaque materials. The small size of these sensors makesthemideal for
many conveyor applications, and their small effective beam size (particularly of the
ESR/RSR models) enablesthemtoreliably count relatively small objects. ESR and
RSR models also have awide beam angle for very forgiving alignment within the
10-foot range. VALU-BEAM opposed mode sensors have a visible red "tracer
beam" which greatly simplifies sensor alignment.

RETROREFLECTIVE

RETROREFLECTIVE TARGET
&

\

Z

OBJECT

SMA91ESR & 1000
SM SMA9IESR & |
AggRSR E SMA99RSR 12
Voltage: 10 to 250V ac X s
or 12 to 115V dc; 5100 X Ny — \\\
("ESR": 10-250V ac/dc) s a € o = —SMA91ESR & SMAYIRSR
Range: 10 feet (3m) lf " £ //
Beam: infrared, 880nm; N 8
visible red tracer beam 2
H . "o 0 4 8 10
Effective beam: 0.14" dia i ET 1FT 10FT 100 FT OPPOSED DISTANCE--FEET
DISTANCE
SMAQ90LV
Voltage: 10 to 250V ac FHH—F | |
or 12 to 115V dc £ [HHEMA99OLY 6 FSMA990LV
X
Range: 6 inchesto g 100 \ z
30 feet (9m) H ‘ N
Beam: visible red, 650nm G Teflestor £,
A 10|-with 1" (BRT-3) s
| Ereflector T X 4
N E(BRT-1 o with BRT-3 REFLECTOR —|
maiiili A\ e —
1l ‘ ‘ ‘ ‘ BRT-T tape \ 0 12 18 24 30
1FT 1FT 10FT 100 FT DISTANCE TO REFLECTOR--FEET
DISTANCE

SMA990LVAG
Voltage: 10 to 250V ac
or 12to 115V dc

Range: 1to 15 feet (4,5m)

Beam: visible red, 650nm
(with polarizing filter)

Avisible-redlight beamreducesthepotential for falsesignalsfromhighly reflective
objects ("proxing") and simplifiesalignment. The AG (anti-glare) model polarizes
the emitted light and filters out unwanted reflections, making its use possible in
applications otherwise unsuited to retroreflective sensing (and where reduced
excessgainisacceptable). Maximum rangewith al unitsisattained when using the
model BRT-3 3" corner cube retroreflector.  See the Banner product catalog for
details about available retroreflective materials.

1000 -
—=SMA990LVAG - | ‘
E I 3 -SMA990LVAG
X T P
C 100 with one BRT-3_| ||
E retroreflector=-H g
2 g o r ith BRT-3 REFLECTOR—]
. =S
e E
A 10 A st
1 == A P
N
3
\
1 \ 0 6 12 15
AFT 1FT 10FT 100 FT DISTANCE TO REFLECTOR--FEET
DISTANCE
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-VALU-BEAM 990 Series Sensor s

RETROREFLECTIVE

Sensing Mode Models Excess Gain Beam Pattern
SMAQOOLT 1000
Voltage: 10to 250V ac == g&ﬂgégﬂii . 7SMA1990LT1
or 12to 115V dc £ ML LI .
Range:'30 feet (m) RS SEH Wit BRT-3 3 N2 \
Beam: infrared, 940nm S e et Y T reflector c o
] E ith BRT-3 reflector
G AIY| s 2
IA 10 " 7
" BATT NEL 6
1 ‘apf | \ 0 12 18 24 32
AFT 1FT 10FT 100 FT DISTANCE TO REFLECTOR--FEET
ol DISTANCE

Its strong (30 foot range) infrared beam isinvisible to the eye, and a built-in /10
second on/off delay helps prevent multiplecounts. Maximum retroreflectivesignal
strength is attained when using the model BRT-3 corner-cuberetroreflector. Other
retroreflective materials may also be used (see Banner product catal og for descrip-

tive information).

CONVERGENT Mode

SMA990CV
Voltage: 10 to 250V ac
or 12to 115V dc
Focus at 1.5" (38mm)
Beam: visible red, 650nm

COUNTING
GUIDED
RADIUSED

1000

8 e e e
FFSMA990CV

i
ange based on 90% 3
flectance white test
ard) il

o
1)
3

H
5
>

zZ—->0 wumoxm

1IN 0IN 100 IN

1IN 1
DISTANCE

—smagoCy

o
A

>
N

5 1.0 15 2.0 25
DISTANCE TO 90% WHITE TEST CARD--INCHES

VALU-BEAM convergent sensors produce a precise .06" diameter visible red
sensing spot at afocus point 1.5" in front of the sensor lens. Dueto itsvery narrow
depth of field, thismodel excelsat counting small objectsonly afraction of aninch
away from backgrounds. Thisconvergent sensor may beused for reliable counting

DIFFUSE

OBJECT

Z.

evaluation.

OPERATING TEMPERATURE OF FIBER OPTIC ASSEMBLIES: -30to +70° C (-20 to +158° F).

CHEMICAL RESISTANCE OF FIBER OPTIC ASSEMBLIES: theacrylic coreof themonofilament optical
fiber will be damaged by contact with acids, strong bases (alkalis), and solvents. The polyethylenejacket will
protect theoptical fiber from most chemical environments; however, materialsmay migratethrough thejacket
with long-term exposure. Samples of plastic fiber optic material are available from Banner for testing and

PRODUCTS X X ! X
OBJECT of some radiused productswhich flow past at afixed distance from the sensor lens.
SMA990FP T
Voltage: 10to 250V ac . N Q"m?s’?":ﬁﬁ o | o ‘
or 1210 115V dc N AR 14 MA%OP — opposed mode
no lenses lastic fiber } | |
Range: see E.G. curves E 100 d e —
Bear?r visible red, 650nm E \ H < ~N o
: : . R S o —-PIT26U —PIT46U)
with L2 E /
The powerful modulated z mfﬁ,,,,,,l,,,,,,, A':”ji L,
visiblebeam of thissensor = N X .
— makes it compatible with *Ef)‘r\ze‘nl‘é“”

H 5 1 0 1 2 3 4 5
all _Banner p_lastlc fiber 1IN 1IN 101N 100 IN OPPOSED DISTANCE--INCHES
optic assemblies. Banner DISTANCE
plastic fibers are an eco-
nomical aternativetoglass 1000

FIBER OPTIC Mode fibers when environmen- FSMAQYQFP | Difiuse mode, 1o SAGaP
(plastic fiber optics) tal conditions allow (see 5 B
p P belOW) Banner plaStIC fi- (E: 100 r:‘u'/n‘le”stc‘:n‘i) E | 05 ,/ - \\
. . - s P S N
ber optics are available in H S ¢ off PBT260 Y 1—PBT46U
OPPOSED two core diameters and o i £ oo N/ 7
with various sensing tip A 10 = PBT46U S
OBJECT styles. Standardlengthis6é N R ' ;
.15 Diffuse mode
feet. See the Banner prod- /Hestee i i
uct catalog for more fiber P a— AR 3 8 12 15
. . . DISTANCE TO 90% WHITE TEST CARD--INCHES
optic information. DISTANCE
Environmental Factorsfor Plastic Fiber Optics
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-VALU-BEAM 990 Series Sensors

Sensing Mode Models Excess Gain Beam Pattern
SM A990F
Voltage: 10to 250V ac bMAgg:alEiﬁ , 7SMA1990F
or 1210 115V dc £ \ mode, N
100 iber - -
Range: see E.G. curves £ ERi Loa 1248 fibers \\\
Beam: infral’ed, 880nm g IT23S fibers T g 0 = AY ;Oppcsed; mode
s E B = IIT13S fibers y4
A 10 /
. . . . | aY 2
Fiberoptic sensingisoftenthe N s thers \ s
answer when, due to space or T
. .. . 1
=== environmental limitations, the AN N 0N 100N  rosts st s
sensor itself cannot be placed DISTANCE
at the actual sensing position.
This sensor's powerful modu- 1000 = ‘ ‘ ‘ ‘
FIBER OPTIC Mode lated infrared beam is com- E=SMA990F t‘tﬁﬁi'iﬁ‘:tﬁjﬁi J—_BT13s fiber, retroreflective]
i i i i e WIBRTS 3" mode, with BRT-3 reflector-|
(glassfiber optics) ]E’.zt"a?le";’.'th dl tI?]anner glsaeas 3 ey WERTSS 4
OPPOSED rletrorgfpl (Iegfl\llg aﬁdorgi)?fusé £ o6Tise ] 2
) ) ) s and BT13S C of—with Lo 1 ith L16F lens |—]
OBJECT sensing modes.  Glass fiber s i~
optic selection information S 10 s X —
-_— may be found in the Banner N it Lo lenshEHR ) SMA99OF —
) catalog. The sensor/fiber in- %?‘S‘,"‘S‘”‘SS‘ \\ !

i in- 1 0 4 12 16 20
terface ISWEItETDFOQf toman 1FT 1FT 10FT 100FT DISTANCE TO REFLECTOR--FEET
tain complete sensing system DISTANCE

RETRO moisture rejection.
= Opp_ose(_i mode fiber optic 1000 1
OBJECT 6 ) sensing is often employed in i 075 ‘ | -
; oati N g
A parts counting appllqatlons. H L. 0507 Diffuse mode N
Fiber optics can be built with go =1 | 025 — AV
RETROREFLECTIVE TARGET sensing ends having windows 3 nge based on O0% o YBT13s —BT238
that conform to the size and s [ il ' E 025 ] /
DIFFUSE profileof thepart. Thisallows e i 050 e e 4
: most efficient use of the N P \iers” 075 \ \ 7
sensor's emitted light energy. JLroers NN T 1 = S —
OBJECT Refer to the Banner prOdUCt 1IN 1IN 101N 100N DISTANCE TO 90% WHITE TEST CARD--INCHES
7 catalog for moreinformation. DISTANCE

Options and Accesoriesfor SMA990 Series Sensors

Memory Backup (" MB" ) option: SMA990 Seriessensorswithinternal memory backup for maintaining " count memory"
areavailableby special order. Thesemodels, whichwill "hold" acount for over 100 hours, areindicated by the model suffix "MB"
(example: the memory backup version of model SMA990LYV is"SMA990LVMB"). Contact the factory for availability and
pricing on these models.

Quick Disconnect (" QD™") option: The VALU-BEAM QD option allows quick and easy removal or replacement of
VALU-BEAM sensors in the field. QD option VALU-BEAM 990 Series sensors have a 3-pin male connector, built into the
sensor's base, which mates with the model MBCC-312 3-conductor female SO-type quick-disconnect cable (one wire goes
unused). To specify the QD option on asensor, ssimply add the letters" QD" to the end of the sensor's model number. (Example:
the QD version of the SMA990FMB is"SMA990FMBQD".) Model MBCC-312 SJT-type cable (12' length) must be ordered
separately. See drawings, page 18.

30-foot cableoption: Standard VALU-BEAM sensor models (non-QD types, which arenormally supplied with a6-foot long
PV C-covered cable), may optionally be supplied with a 30-foot PV C-covered cable. Thirty feet is the most readily-available
length; lengths longer than 30 feet may also be quoted.

Accessory Mounting Bracket model SMB900: Accessory mounting bracket model SMB900 has curved mounting
dlotsfor versatility in mounting and orientation. The sensor mounts to the bracket by its threaded base, using ajam nut and lock-
washer (both included). The bracket accommodates both standard and QD" sensor models. Bracket material is 11-gauge zinc-
plated steel. The curved mounting slots have clearance for 1/4" screws. See drawings, page 20.

Accessory Mounting Bracket model SMB30SM: Thisisaswivel mounting bracket. The base of the VALU-BEAM
sensor threads into the bracket's captive swivel ball, which is then held firmly in the desired position when the bracket's two
mounting bolts are tightened.
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