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MICRO-AMP © System

Remote sensors, modulated amplifiers, and logic modules

Printed in USA

A versatile system of compact, high-performance remote
sensors modulated amplifiers, and logic modules

Remote sensors for opposed, retro, diffuse, convergent, and
fixed-field sensing modes, in a variety of sizes, shapes, and
housing styles to suit nearly any remote sensing application

Rugged, epoxy-encapsulated amplifier modules; also logic
modules for one-shot, 4-input gate (AND, NOR, XNOR),
latch, and delay functions

Plug-in amplifier and logic modules are track mountable for
ease of installation and replacement (helpful in large systems)

All modules have an output indicator for system monitoring;
amplifier modules include Banner's exclusive AlD indicator
system
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The Banner MICRO-AMPSystem is a family of miniature dc modu
lated photoelectric amplifiers and logic modules which offer the sa

sensing performance as larger, conventional modules. They are

smallest photoelectric control modules ever built, and can fit easily i

tight areas of machines or control panels. Built around the concey

an 1/0 module, they are the perfect photoelectric control device for

with computers or programmable logic controllers (PLCs). Multiple

modules stack neatly on 1-inch (25mm) centers in PVC mount
track, taking only a fraction of the control panel space required
standard photoelectric modules.

Model MA3 is a complete dc-powered modulated amplifier designed

for use with Banner's SP100 Series of miniature remote sensors.
Model MA3-4 is a higher-gain amplifier which is used with Banner's
complement of high-performance modulated remote sensors. Bulild-
ing-block style control logic may be added to a system with a selecti

of MICRO-AMP logic modules.

Model MPC3 is similar to amplifier model MA3, except that it i
specifically designed for PC board mounting in OEM sensing appli
tions.

MICRO-AMP modules may be mounted and wired using the optio
model RS8 socket (shown in the drawing at right) or they may
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meDimension Drawing, MICRO-AMP Modules
theexcept MPC3) with RS8 Wiring Socket

Ensures correct contact polarity)

/(— Hold-Down Screw

Output Indicator LED

Gain Adjust

Wire Connection Block (2)
(Supplied with RS8)

Model RS8 Socket Assembly
PVC Mounting Track

(Supplied with RS8)

mounted directly to a printed circuit board (see Accessories, p. 20).
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mggg:e X&%ﬂ%ﬁd Logic Functions Used with (Input) Full Description
Banner SP100 Series
MA3 YES NONE (ON/OFF) miniature modulated See pages 3-4
remote sensors
Banner SP100FF modu-
MA3A YES NONE (ON/OFF) lated fixed-field sensor See page 18
- Banner high-performance -
MA3-4 YES NONE (ON/OFF) e i E See pages 5-10
MA4Z | MCROAWPIogc | ONEsHOT o onlecte o See page 11
modules are designed to output of dc sensorsgor
accept the output signal | 4_inout logic aate: o . =
MA4G from a MICRO-AMP AND NOR. XNOR ggﬁ#gfﬁdf?ﬁggﬁi\ﬂ See page 12
amplifier and process MAXI-BEAM. VAL U- '
that signal for a required | |atch or alternate-action BEAM, MINI-BEAM
MA4L logic function. MICRO- | flip-flop and ECONO-BEAM See page 13
AMP logic modules sensors; plus
themselves contain no MAXI-AMP and
MAS amplifier. ON-delay or OFF-delay | - \yicro-AMP modules. | S€© Page 14
MPC3 Banner SP100 Series mini
(for printed circuit YES NONE (ON/OFF) ature modulated remote See pages 15-16, 18
board mounting) sensors




MICRO-AMP © System
MA3 and MA3P Modulated Amplifiers

Banner MICRO-AMP modulesMA3 andMA3P aremodulated amplifiers designed
for use with SP100 Series miniature remote sensorMiniature photoelectric sensors
have traditionally been used msn-modulateddevices with very limited response R
MICRO-AMP amplifiers have a specially-engineeraddulateddesign which brings E—————
about a dramatic improvement in the optical performance of miniature remote sen;é < ..,..;..l
MICRO-AMP modules are powered by 10to 30 volts dc, and feature the patented By = Mepueares e
Alignment Indicator Device (AID™) signal strength LED. Sensor sensitivity is adjusta "'”:::n s (3
via atop-mounted GAIN potentiometer. Model MA3 has complementary current sin — aum
(NPN) outputs; model MA3P has complementary current sourcing (PNP) outy

Circuitry is epoxy-encapsulated and enclosed in a tough molded VAhGsing.
Connections may be made to the MICRO-AMP via the optional RS8 socket/wiring b
or the module may be mounted directly to a printed circuit board (page 20).

The small size and the slim ribbon-style connecting cable of SP100 Series sensors make
it possible to use photoelectrics in many situations previously thought to be impractical or even impossible.

MICRO-AMP ®Model MA3 Specifications ADJUSTMENT: GAIN adjustment (single-turn potentiomete
SUPPLY VOLTAGE: 10 to 30V dc at less than 20 milliamps adjust with small flat-blade screwdriver).

(exclusive of load); 10% maximum ripple. INDICATOR: exclusive Banner Alignment Indicator Devicq

OUTPUT CONFIGURATION: two open-collector NPN (current (AID™) system lights a red LED indicator whenever the seng
sinking) transistor (solid-state) switches; one normally open (lightsees" its own modulated light source, and pulses at a rate pro
operate) and one normally closed (dark operate); 150 milliampsonal to the strength of the received light signal.

maximum, each output. Saturation voltage less than 0.5V dc at ¥©oNSTRUCTION*: totally encapsulated plug-in package with

milliamp load. Off-state leakage current less than 1 microamp.  mg|ded VALOX® housing. Gold-flashed connection pins.

RESPONSE SPEED: 1 millisecond ON and OFF. OPERATING TEMPERATURE:

REPEATABILITY: 0.3 millisecond. 0 to +70 degrees C (32 to +158 degrees F).

SENSOR LEAD LENGTH: 15 feet (4,5 m) maximum. *A Dimension Drawing appears on page 2.
Functional Schematic, MA3 Amplifier Hookup Diagram, MA3 Amplifier

SP100C

- SP100CCF
W@owwawac SP100D
SP100DB
PT + > moduintor @ Dosk Operste SP100E/R 7 M A3 6 N/O Light Operate
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% LED+ (White) 8 Amblifier 5 @ NG | park Cperate
Shield (Yellow) p m
& List operate T (Black .
. ‘ N ’ P (Black) 1 (RSB Socket) 4 1010 30V de
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Model MA3P: PNP (current sourcing) output

Model MA3P has the same specifications and performance as the MA3 amplifier, except that the MA3P has complementary RINP
place of the MA3's NPN configuration.

OUTPUT: two PNP transistors, complementary outputs; one normally open (light operate) and one normally closed (dark operaiemd$0
maximum, each outpuSaturation voltagés less than 1V dc at 10 milliamp®ff-state leakage currerg less than 1 microamp.

SP100C Hookup Diagram, MA3P Amplifier
SP1060CCF
SP106D
I SPIOOD/B M
SP100E/R [ "‘..? c
LED- 7 M A 3 P 6 _‘ N/O Light Operate HQI:%!! e?, L E, H;h.
Shield (Yellow) LR 8 Amplifier 5 p Dark Operate woog, "‘ L .
PT- (Black) 1 (RSS SOCket) 4 ::+10|o 30V de s 3k u.
e 2 3 dc common Aly

putputs
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Sensors for use with MA3 and MA3P Modulated Amplifiers

Temperature range for all miniature modulated remote sensors is 0 to 70 degrees C (+32 to 158 degrees F).
Sensors are epoxy-encapsulated and optics are hermetically sealed.
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Models/Dimensions Excess Gain Beam Pattern
SP100E & OPPOSED Mode Sensors
g | SPlOOR SP100E and SP100R miniature opposed sensors have a slim right-angle gesign
» which allows them to be mounted in very tight locations. The thin, flexifjle
Range: 8 inches (20cm) ribbon cable which exits from one corner may be run in any direction away f
Beam: infrared, 880nm the sensing point. The SP100E and R have a wide beam angle for forgiving
Effective beam: .05 inch of-sight alignment. Alignment is easily made exact (and monitored) using
(1,3mm diameter) AID™ LED on the MICRO-AMP module.
50" {12, 7mm] Cable (all 6-foot lengths): 1000 |
15 SP100E: 2-wire ribbon cable R
(3,8mm) SP100E/R T 15 —SP100E/R
)/(jigg;) (white, green). £ 1 N
. C 100 I \
o Viowntiniole | SP100R: 3-wire ribbon cable| & \ P g L~
10,2mm) # (red, black, yellow). s \ EN /
6 Foot » G S - J
Catle e SP100D, DB, C, CCF: 5-wire| 4 L~ /
5 m) ribbon cable (white, green, N 15
195 red, black, yellow). See 1 4 6 8 10
(é,gr;lm; hookup draWing. 1IN 1”\|‘3|STANCE10IN 100 IN OPPOSED DISTANCE --INCHES
SP100D SP100DB DIFFUSE Mode Sensors
Models SP100D and SP100DB are general-purpose miniature diffuse se
which detect the reflection of their own light from the surface of an object. §he
SP100D is aright-angle design which is generally held in place using a #4 (3fnm)
screw. The SP100DB ("B" = Barrel) is an in-line threaded barrel which typicdlly
mounts through a 3/8" (10mm) diameter hole using the lock nuts which
supplied. The optical response characteristics of these two sensors are ide
-55” (14,0mm) R =—csressssss
(e, 8mm) ) § Foot Cable ~SP100D, SP100DB : ~o
” i /8-32 Thread E t t
Mééﬁi’ingll%l‘ole émr\ 'laU\lge bas‘euz‘;wgo% H: | 05 // SP100D, DB \\
£ 1ce e test card £ N N
.25” s t i H oo 7
(6,4mm) s E 7
G N .05 AN V4
.125” 75" A AN /|
(3,2mm) I 6 Foot {19,1mm) 1 . —
Cable 33" ;i " '
‘\ '18!,4m:1:)' N \ 0 3 ) 9 12 15
25n (6 4mm) OLIN 1IN 1IN 10 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
: ? DISTANCE

SP100C

SP100CCF

CONVERGENT Mode Sensors

Models SP100C and CCF are ideally suited to applications where depth of
is critical. The emitter and receiver are both directed at a point 0.1 inch (2,5
ahead of the front surface. An aperture is included which, when attac

ield
hm)
ed,

narrows the depth of field (see curves, below). This is particularly useful when

itis necessary to detect an object while ignoring another object or a surfacq just
a fraction of an inch farther away. The high excess gain at the focus alilnws
detection of objects of low reflectivity. The SP100C and CCF differ only

housing style. Model SP100C is for general application. Model SP100CQ

used where a narrow profile is important for mounting.

125" Dia. (3,2mm)
/7 Mounting Hole
.40”(10,2mm)
.80” {20,3mm)

.30”
(7,6mm)
Aperture

o1
(0,25mm)

i.\lj 7 (4,5mm)
PN

6 Foot Cable
- -.093” Dia. {2,4mm)
Mounting Hole
—19
(4,8mm)
35 .38”

(8 mm) 8, 7onm)

" P

70
(17,8mm)

1000 e
£SP100C, SP100CCF
T/
E Il [1]
X (Range based on
C 100 90%
E hite test card
S N\
s T
\ [\ without
rture
$ o A
! Y
N Foin -\
A Rt
.01 IN 1IN 1IN 10IN
DISTANCE

wmIoz—

| |

I [
[-SP100C, CCF
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MICRO-AMP @ System
MAS3-4 and MA3-4P Modulated Amplifiers

Banner MICRO-AMP modulemodels MA3-4and MA3-4P are modulated amplifi-
ers designed for use with the popular family of Banner high-performance ren
sensors. When these modulated remote sensors are used with the MA3-4 or MA
their optical response is the same as when they are used with the larger MAXI-AM
CM Series modules.

MODULATED

PHOTOELECTRIC
AMPLIFIER

woner MA3-4

L]
Pas
e

GAIN

These modules are powered by 10 to 30 volts dc. They feature the patented B
Alignment Indicator Device (AID™) signal strength LED. Sensor sensitivity
adjustable via a top-mounted GAIN potentiometer. Circuitry is epoxy-encapsul
and protected by a tough molded VAL®Kousing. Connections may be made t
these modules via the optional RS8 socket/wiring base, or the module may be mounted
directly to a printed circuit board.

The sensors which are used with these modules are totally encapsulated for durability and infinite life. Wide beam amafles
alignment problems, and high optical gain permits reliable sensing under severe conditions.

MICRO-AMP MA3-4 Specifications

SUPPLY VOLTAGE:
(exclusive of load); 10% maximum ripple.

OUTPUT CONFIGURATION: two open-collector NPN (current INDICATOR:
sinking) transistor (solid-state) switches; one normally-open (ligtalID™) system lights ared LED indicator whenever the sensor"'s
operate) and one normally closed (dark operate). 150 millianifssown modulated light source, and pulses at a rate proportional t
maximum, each output. Saturation voltage less than 0.5V dc atst@ngth of the received light signal.

illi load. Off-state leak tless than 1 mi .
milliamp loa state leakage current less than 1 microamp. .\ 0~ r1oN:

RESPONSE SPEED: 1 millisecond ON and OFF. molded VALOX® housing. Gold-flashed connection pins.
REPEATABILITY: 0.3 millisecond. OPERATING TEMPERATURE:
SENSOR LEAD LENGTH: 30 feet (9m) maximum. -40 t0 +70 degrees C (-40 to +158 degrees F).

just with small flat-blade screwdriver).

Functional Schematic, MA3-4 Hookup Diagram, MA3-4

10 to 30V dc at less than 20 milliampsADJUSTMENT: GAIN adjustment (single-turn potentiometer; ag-

exclusive Banner Alignment Indicator DeviC{

totally encapsulated plug-in package with

elim

es"
the

LED +
Oscillator
LED -

.
36V
«(3) Common

Shield

P 6V {(£) +10 to 30Vde
3.3K
PT+ LED- NO Light Operate
. Ao - @ e onee 7] MA3-4 |6 -
+
8 A g 5 Dark Operate
To mplifier
Sensor(s)
PT- 1 (RS8 Socket) 4 10 1o 30V e
@ Ligh(tN (;poe)mte PT+ 2 3 I »dccommon

Model MA3-4P: PNP (current sourcing) output

Model MA3-4P has the same specifications and performance as the MA3-4 amplifier, except that the MA3-4P has complemautfautsP
in place of the MA3-4's NPN configuration.

OUTPUT: two PNP transistors, complementary outputs; one normally open (light operate) and one normally closed (dark opergte). 150

milliamps maximum, each output. Saturation voltage less than 1V dc at 10 milliamps. Off-state leakage current lessrtaanpl mic

NP o

Hookup Diagram, MA3-4P

NOTE: Connect all sensor shield wires to pin #3.

LED- i r:
= 17 M A3- 4 P 6 ) NO Light Operate ::fo"r'g-;ren . "ﬂl.ul
o ) 218 | Amplifier | 5 |——(onpteq omoren ABLiriERC T "
Sensor(s}
PT- 1 (RS8 Socket) 4 41010 30V Mopg, M
ulk 2 3 de common A 3 54 P .
Gayy




Sensors for use with MA3-4 and MA3-4P Modulated Amplifiers

Sensors are epoxy-encapsulated and optics are hermetically sealed. Cables are 6 -1/2 feet (2m) long. 30-foot (9mptébdlasspedial order.

Models/Dimensions Excess Gain Beam Pattern
OPPOSED MOde 1000 SETE
ALL MODELS : LRIPT200, 250, 2
Range:8 feet (2,4m) Emitter Receiver é 1 ! ) ° = Y
Beam: infrared, 880nm s \ N LRIPT200 250,
Effective Beam: . \ ee 300, 400
0.14 inch (3,6mm) dia. %/ 3 10 s 132 J
PT models are receivers % 1 4 6 8 10
LR models are emitters OBIECT o 1F;,STANCE1° e OPPOSED DISTANCE--FEET
LR200 & PT200 LR250 & PT250 LR300 & PT300 LR400 & PT400
Temp. range:-40 to +100C Temp. range:-40 to +100C Temp. range:-40 to +80C Temp. range:-40 to +100C
Housing material: black Delrir? Housing material: black Delrir? Housing material: black VALOX®  Housing material: anod. aluminum

< 687 (16mm} 377 {9,4mm)
N \ P 6 Foot Cable
N T s 6 Foot Cable
16mm|
(Furnished)

/ .
Ty 181 2 Jam Nuts
(33mm] > {Furnished}
(.093” i /\\
7/167-20 - - -1 2 dm]
Thaead {Soam) 1.0” (25mm) \</ #4 Sorew
o Clearance (2} .
(1) N ¥
L 6 Foot <—.25” (6mm) >

e

o //1/ .
- - 3/87-32
Thread

e

Jam Nat —__

identical electronically and optically, and differ only in their housingi place using two #4 screws. This pair uses a very flexible, |
All are totally epoxy-encapsulated and use hermetically sealed glagsile 2-wire cable. Despite their small size, the optical performa
lenses to eliminate condensation inside the optical chamber. Thesle LR/PT300 is equal to the other remote sensor pairs.
sensors may be washed down without damage. Operating temperature
is determined by the type of cable used (see specifications above) LRHO0 & PT400: the 3/8 inch (9,5mm) diameter threaded barr
models have a wide beam angle for forgiving line-of-sight alignmedésign makes the LR/PT400 the most versatile and most pop
At the same time, the effective beam of each pair is only 1/8 ingéote opposed sensor pair. They are easily mounted through ¢
allowing small-profile resolution and reliable response to fast-moviagce holes using the jam nuts which are supplied. They may be
objects. LR models are emitters, and PT models are receivers. with optional L4 or L16 lenses for extended range and/or higher exd
gain. The addition of an L4 lens on both the LR and PT400 v
LR200 & PT200: this is a right-angle design which mounts througincrease their range from 8 feet to 40 feet and increase the excess
a 7/16 inch (12mm) diameter hole, using the steel jam nut whiclaisany distance by a factor of 25X. A pair of L16 lenses will incred
included. This pair is used most commonly on small conveyors whemilable excess gain by a factor of 250X.
it is desireable to run the cable directly down to a wireway.

LR/PT200, 250, 300, and 400 opposed mode remote sensams LR & PT300: this is a miniature right-angle design which is mountifl/
c

. ) L4 lens L16 lens
LR250 & PT250: these sensors feature a 1/4 inch (6,4mm) diamefter
smooth barrel design, and are usually held in place in a clearance|hole
with a small set-screw. Optional mounting blocks (shown below) are
available. Model SMB250 holds the sensor in place with two set-
screws. The block is then mounted to a bracket (such as madel

SMB300), or directly to a machine frame with two #6 screws. Blod

model SMB250C holds an LR & PT250 together to conver eagfemblies to create a very small and well-defined effective beam for resol
approximately 1/2 inch ahead of the block 9 small profiles, increasing sensing repeatability, or easing response time req

ments.

SMB250 SMB250C AP400 apertures Aperture model Aperture size

AP400-010 .010" dia.
AP400-015 .015" dia.
AP400-040 .040" dia.
AP400-030R  .030" x .125"

e LR/PT400 pair is often used at close range with optional AP400 aperlure

e
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Sensors for use with MA3-4 and MA3-4P Modulated Amplifiers

Sensors are epoxy-encapsulated. Cables are 6-1/2 feet (2m) long. 30-foot (9m) cables available by special order.

Models/Dimensions Excess Gain Beam Pattern
SP300EL & SP300RL Long Range N
Anitter ecelver
Range:50 feet (15m) Temp. range:-40 to +100C OPPOSED Mode 1
Effective Beam:.5 inch (13mm) Housing material: anodized //
dia. aluminum i —
OBJECT =
(215'?:;;\] 7\\\ Red (KL)
N ‘j Gold (RL)
1507 \: "f' 1000 x
(53ma) Nt \ | |
«Js'?n“m)l 129 r e 18 [~SP300EL/RL
\‘{\\ (“Z\“I“) 49 44 (11mm) é 1 \ 12 \\
\ | $ \ b \
: famm) | S . °  SP300EL/RL \ g ]
— e st $ 10 §o /
6 Voot —|" N o r!l e
ablo s (B 18
\\\\\ 100" [25mm) 1 10 2 30 40 0
) L5 (3 AFT 1FT 10FT  100FT OPPOSED DISTANCE —FEET
- DISTANCE

Emitter-receiver pailSP300EL/RL are extremely rugged and are totallienses to increase range. These sensors should also be used at short ral
encapsulated in anodized aluminum housings. The threaded hub at thett@idigh excess gain or to avoid optical "crosstalk" in situations which red
exit allows for the use of flexible armored cable or protective PVC tubing va#veral pairs to be mounted adjacent to one another.
the addition of compression gland model CF7-16. This pair uses collimating

ges for
Lire

SP300L RETROREFLECTIVE

Range: 15 feet (4,5m) Housing material: blue anodized MOde S) RHTRO TARGET
with BRT-3 retroreflector aluminum
w
Temp. range:-40 to +80C o %///
OBIECT 1/ /)
N 100 —h. i~ Blue
. [25mmr1\ \\\ / Tif::;vm)
T 1000;
b .
" (16mm)]
. F SP300L 6 -

X with 4 N\

€ 100ZBRET: 1T —sPaooL—

s I N { ith BRT-3 reflector —\

[3-1;3;;)7* s 7 RT-3 target. WOy
i — S 10 AN 52 /
§ N g | = =N X 4 /
"cggfeti y 18" [3mm) N t s ‘\ 6
ZAmE Y
~. BF arget
e R (R s 2 15 1
) N 125 (82mm) AFT 1FT 10FT  100FT DISTANCE TO REFLECTOR--FEET
DISTANCE

ModelSP300Lis a remote retroreflective sensor with the same rugged desfigine object that is to break the beam has a shiny surface, then the SP300
as the SP300EL/RL, described above. Its useable range is from 6 inchestoréfroreflector should be mounted so that the beam is at an angle of 10 dg

| and
grees
d by

feet (0,2 to 4,5m) using the model BRT-3 retroreflector. or more to that surface in order to eliminate false signals which are cause
proxing.
1000
Range:3 inches (76mm) = —LP400WB —Hi—— 15 i
Temp. range:-40 to +80C LP400WB _ EXAMPLE: E Range based on 10 LP400WB
Housing material: blue anodized cLeas e eead W s
aluminum ™~ BOTTLE s §o
E
s 5
/? 10 10
_— & Foot Cable N N\ 18
e /8782 Thread . 0 1 2 3 4
= /'72 Jam Nuts 1IN 1IN 10N 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
,',\‘ | (Furnished) DISTANCE
>4
/< 5 A\
1.50 - %
(38mm)

are such that even small threads or wires .005" (0,1mm) or greater in diar]
"WB" in this model number designates "wide beam”. TR400WB is an may be detected when they pass within .25" (6mm) of the sensor's plastic
infrared divergent mode (wide angle diffuse mode) sensor which is partibue to its wide response pattern, the LP400WB should not be used for pr
larly forgiving for reflectively sensing transparent or translucent materialspasitioning control, nor should it be mounted with its lens recessed into a

for sensing objects with irregular surfaces (e.g.- webs with "flutter"). The opfics

eter
ens.
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Sensors for use with MA3-4 and MA3-4P Modulated Amplifiers

Sensors are epoxy-encapsulated. Cables are 6-1/2 feet (2m) long. 30-foot (9m) cables available by special order.

Models/Dimensions

Excess Gain Beam Pattern

SP300D

SP320D

DIFFUSE

o) 7
Range: 12 inches (30cm) both model§emp. range:-40 to +80C both Mode //
Housing material (SP300D): models o OBJEC
green anodized aluminum Housing material (SP320D):
black VALOX®
1
e L |
¢ [ISP300D, SP320D 6 SP300D, 320D
X 4
X 100
: i >
s E °K
G 1 N~ s 2 \\ //
b [ 4
N / 6
1 l 6 9 12 15
1IN 1IN 10 IN 100 IN DISTANCE TO 90% WHITE TEST CARD--INCHES
DISTANCE

w
{1 hmum}
\ S

(10mm]

— 13" Bmm)

" 1007 (2 min)

N 12 tszam

63"
(16mm)

o
— 47
i {11,9mm)]

{4

1

79"
0,1mm)

6 Foot
Cable

2” (3mm)

rugged aluminum housing and totally encapsulated construction. The

lenses are hermetically sealed, which eliminates any possibility of conde
tion inside the lenses and allows operation in adverse environments like s
washdown and high vibration. The SP300D may be mounted by its throd
holes or with the SMB300 bracket, as shown below.

SP300D:the SP300D is the diffuse mode version of the SP300L with the s%me

SP320D: model SP320D is identical to the SP300D, except for its housi

ass
sa-

eam

gh-

g.

The 320 is a miniature plastic package, designed to fit into very tight locatigns.

It mounts using two #4 (3mm) screws. The SP320D and the SP300D
excellent for nearly any presence sensing application.

are

SMB300

Universal Mounting
Bracket for
SP300 Sensors

25"

1

(6,4mm}
Mounting holes for:
SP300D
SP300L
SP300EL/RL

(#6 Screw clearance),
(4}

TN

i

{

25"
fo 125 o FMo nting slot for: LR/PT/400
(31,8mm)

#10 Screw
\f Clearance {2}
.

T,
163
+ {41,4mm) 188
1.00”(25,4mm)l {47,8mm)|| 90°
i 4

LPAOOWB

38 4
(9,7mm)

#8 Screw
clearance
2)

25°(2)

|

|

T 50" {12,7Tmm) 88
3’:(2' (22,4mm)
\ | l
Mouning for— X

LR/PT200

150
(38,1mm)

#10 Screw
cleara

mee (2)

Accessory bracket model SMB30Gs designed for 2-axis universal

mounting of sensor models SP300EL, SP300RL, SP300L, and SP3¢0D.

These sensors are affixed to the SMB300 with two #6 (3,5mm) scrd
The bracket, in turn, mounts with two #10 (5mm) screws.

S.

In addition, as indicated by the dimension drawing, the SMB300 h

S a

clearance slot for mounting LR400, PT400, and LP400WB barfel
sensors. LR & PT200 sensors may be mounted with the SMB300, ufing
its 7/16-20 threaded hole and steel jam nut, which is supplied withjthe
sensors. LR250 and PT250 sensors may be used with the SMB300 yvhen
the SMB250 block is used. Also, two SMB250 blocks may be attached

to the SMB300 bracket and angled to mechanically converge an L
PT250 sensor pair.

R &

SP1000V CONVERGENT Mode

Range:focus at 3.8 inches (96mm)
Temp. range:-40 to +80 degrees C

Housing material:
aluminum

black anodized

OBJECT

{07} ~

mxmm

Tiomm)

The SP1000Vis a convergent mode sensor that produces a very smal
inch (2,5mm) diameter sensing image at a point exactly 3.8 inches (96

0.1
nm)

from its glass lenses. As the excess gain curve illustrates, the SP1000) has

a very sharp drop-off of gain beyond the focus point. This feature mak
an excellent choice for detecting a small part which is only a fraction o
inch in front ofanother surface, such as parts on a conveyor (viewed f
above). It is also idedor fill level detection and for precise positionin
control, in lieu of opposed sensing.
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Sensors for use with MA3-4 and MA3-4P Modulated Amplifiers

Sensors are epoxy-encapsulated and optics are hermetically sealed. Cables are 6-1/2 feet (2m) long. 30-foot (9mpbddblasspedial order.

Models/Dimensions Excess Gain Beam Pattern
FIBER OPTIC Mode  LR400 & PT400 o0
glass fiber optics with FOF-400 fittings N PTA00 N — —
: H E osed mode, [ LR/PT400
— and fiber optics X oo rolenses e = Soposed moul‘gA\,
E N\ ST 1 }
Range: see excess gain curves E N\ th 17235 § 0 ) 1235 flbers
Temp. range:-40 to +100C S 10 [ [ artss £ oS wmss thers
N NN 2 -
3 T —
The threaded barrel design of the .
LR400 and PT400permit the con- 1IN 1IN 10IN 100 IN OPPOSEDESTAN%::_INCJQS 0
nection of any Banner glass fiber DISTANCE

optic assembly by using two model
FOF-400 fittings. The sensors are

1000 —
OPPOSED MODE typically mounted through a 3/8 j LR/PT400 L LRiPT400
. . | Opposed mode
EMITTER RECEVER inch (lQmm) diameter cIe_ar_ance E i 1
==, OBJECT o= hole, with the FOF-400 fittings Croo==io A g |T126€:tslﬁbersant
— I S| — N len: \ - L. lenses
. , = threaded onto them after mounting s HHH \ e E o A 7255 foers and |
Setscrews in the fittings lock the s il fense E B\V e 1
fib H | b I id _ A 10E=0pposed mode, S ]
ibers in place, but allow rapid re i TEQRpasecd 3 16 /
placement without disturbing any i 24
RETROREFLECTIVE MODE electrical wiring. 4 LT R R !
EMITTER . A tlstance | OFT OPPOSED DISTANCE--FEET
- As the excess gain curves show, the
== /| I . .
WI”” LR/PT400 combination produces
— RETROREFLECTOR high-performance fiber optic sens- 00 ereTesive mads it
RECEIVER ing system. With the amplifier's 1 a1t Eemmma e e |
e : ) e aill LR/PT400]] 9 [—LR/PT400
millisecond response time, this sys X with LI6F TN .
. 100 —len:
tem can be used for aimost any fibe € = anerr- N — —F
. . S [ reflector Y d
DIFFUSE MODE optic requirement. S TN <o y nTzaﬂ:fT,;g,'e"e“‘)'a"d§}
EMITTER E 10 g 3 WwIL9 lens /I
=) OBJECT ) L . N it L e b e /LL6F lens —|
e Fiber optic information: reflector \ o
== A 1 T
RECENER IT13.S' |nd|V|duaI _assembly AFT 1FT 10 FT 100 FT 10 15 20 25
06 in. (1,5mm) d|a. bundle DISTANCE DISTANCE TO REFLECTOR--FEET
IT23S: individual assembly
.12 in. (3mm) dia. bundle oo
- — BT13Shifurcated assembly [Diffuse mode - range based on |
FOF-400 fiberoptic fitting .06 in. (1,5mm) dia. bundle ¢ [frestcard e 0.67—LR/PT400 —Diffuse mode
: X 4
#6 8ot Serew o BT23Shifurcated assembly ¢ 00 LR/PT400 O BTz e
i . . . 0.2]
Furnished) (mq T .12 in. (3mm) dia. bundle s N : e ~
( . i i BT23 H N
f % L9: .5in. (_12mm) dia. I_ens - 8123 Eo —
| — ] L16F: 1.0 in. (25mm) dia. A 10 : . b .
oW N \C 0.4 VV‘DTlas fibers
20,6mm) 197 Dia. lens Fwith NN N i
3/8"-32 106" (4,8mm) v?tfelis }
Thread {26,9mm) B 2 4 5
AN 1IN 10N 100N DISTANCE TO 90% WHITE TEST CARD--INCHES

DISTANCE

Sensor Hookup Diagrams for MA3-4 MICRO-AMP Modules continued on page

%933 following hookup diagrams include all of th
remote sensors for use with the model MA314 Hookup of LR/PT200, 250, 300, and 400
modulated amplifier module. It is important t
note how the shield wire of a remote sensorl|is

i i i I i i i PT200 LR200
wired. The shield wire is the uninsulated wire ip a3 TR g NOTE Sl s muss comon s

7%

each sensor cable. Failure to connect the shield R (LRA0O. P, N 5““““‘"‘““‘“"”1“‘”“*'6 -

as shown may result in false operation of the > o i MA3-4 oAD) S, to omente
amplifier. When wiring emitters, it is good "/’/I////ﬂ//fl////m/////ﬂ-M! 8 | Amplifier [ 5 (oo g ommopr
practice to connect the positive wire first. LEDs PT (Back) 1 | (Rs8 Sockety | 4 1010:30¥ 6
are sensitive to application of the wrong voltagg, P (Rt U 2 3 —
and can easily be destroyed. shiets

NOTE: only one sensor may be connected to NOTE: Shield wires must be connected as shown to avoid cable crosstalk.
each MA3-4 amplifier.




Sensor Hookup Diagrams for MA3-4 MICRO-AMP Modul&ontinued)

Hookup of LR300 and PT300 Hookup of SP300D, SP300L, LP400WB, SP1000V
PT300 LR300
SP300D
SP300L
O = LP40OWB
- SP1000V
. NOTE: S‘I;iiido gi:eabrﬁugtézxkcc[ to terminat #1
LED- (White) 7 M A 3 4 I3 Lo\ o Light Operate E LED- (Green) 7 M A 3 4 3 Lo\ NO  iight Operate
— - L/ I - —1 =/
w0 sy [ g Amplifier 5 . N | park Operate LED: (White) ) Amplifier 5 _ Dark Operate
PT- (Shield) 1 (RS8 Socket) 4 1010 30V de L p— I 1 (RS8 Socket) 4 T0tos0v e
PT+ (Fed) 2 3 de commen PT+ {Red) g 2 3 de common
Hookup of SP320D IMPORTANT : Cable Splicing Information
Remote sensor cables may be run up to 30 feet (9m) away from the MA
4 amplifier. All sensor models are available from the factory with 30 feg)
of cable, installed as an option.
i oo When splicing additional cable to the standard 6-1/2 foot length, it i
H important to use a separate shielded cable for emitter and receiver wir
Combining emitter and receiver wires together in the same cable (evenyi
the cable is shielded) will result in direct coupling of the emitter signal tq
LED- (White) fa N Light Operate i X
. 7 MA3-4 6 o) 0 gt thg r.ecelver leads . - -
SN E Amplifier 5 Dark Operae This is called "cable crosstalk" and will not allow full amplifier sensitivity
reoen 1| (msg Socket) | 4 101050V e setting without an amplifier "lock on" situation, which appears as §
B EN e common continuous LIGHT condition. Banner offers 100 foot (30m) lengths of
sensor extension cable (see below) which, if used for cable splicing, w
minimize the chances for cable crosstalk.

Extension Cable

Accessories for High Performance Modulated Remote Sensors

Cable Protection

AC-6 6 feet (1,8m) PVC-6 6 feet (1,8m)

AC-30 30 feet (9m) PVC-30 30 feet (9m)

This is mild-steel flexible tubing used Heavy duty PVC tubing used to pro-
with the compression fittings, at right,tect sensor cable in applications in-
to achieve maximum protection toyolving moisture and/or corrosive

sensor cables. materials. |.D. = 1/4"; O.D. = 3/8".
1.D. =5/16"; O.D. = 7/16".

CF3-8 3/8"-32 thread
CF7-16 7/16"-20 thread

. . Extension Cable # of )
Modulated remote sensors require specially degodel Used on Sensor Models Wires Wire Colors
signed cable for efficient sensor performancg
Extension cable is available in 100 foot (30rT)ESC 100 LR200, LR250, LR400, ) )
lengths. ) SP300EL 3 White, Green, Shield
RSC-100 PT200, PT250, PT400, 3 Red, Black, Shield
SP300RL
SSC-100 SP300D, SP300L, LP400WB, 5 White, Green, Red, Black,
SP1000V Shield
EC300E-100 LR300 2 White, Shield
EC300R-100 PT300 2 Red, Shield
EC320-100 SP320D 4 White, Shield, Red, Shield
Compression Fittings used to Attach
Protective Tubing to Remote Sensors

Compression Fitting
Model

Used to Attach Tubing
to these Models

CF3-8

LR400, PT400, LP400WB

CF7-16

SP300EL, SP300RL, SP300D,
SP300L, LR200, PT200

=
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MICRO-AMP ® System
MA4-2 One-Shot Logic Module

MICRO-AMP ®module MA4-2 is a plug-in one-shot logic module with adjustable pulge
length. Itis designed as a way to easily add one-shot timing to a MICRO-AMP system which
uses an MA3 or MA3-4 amplifier. It may also be used to add a one-shot timer to any cyrrent
sinking DC device or to a system which offers a contact closure output.

Alow-going logiclNPUT signal at pin #7 of the module activates a one-shot output at both pins oA

#5 and #6, unless a low-going loghtHIBIT signal is present at pin #&en the input occurs. Oneg
BothNORMALLY OPEN (pin #6) andNORMALLY CLOSED (pin #5) outputs are available.
Both are NPN open-collector (current sinking) transistors, each capable of switching up tp 150
milliamps.

Three pulse duration time ranges are selectable. The .001 to .1 second range is standard, and
.01to 1 second and 1 to 15 second ranges are selected by connecting the appropriate module
pin to pin #3 (dc common). The MA4-2 is a retriggerable-type one-shot, but may easily be programmeghe-shot logic, MA4-2:
to the non-retriggerable mode by connecting pin #6 (N/O output) to pINHE(T input).

Pulse Pulse

D
MICRO-AMP MA4-2 Specifications T !L‘ |
SUPPLY VOLTAGE: 10 to 30V dc at less than 20 milliamps (exclusive of load); 10% maximum MRUT . — -
rlpple INHIBIT [

INPUTS: INPUT and INHIBIT both respond to a logic "low" signal (less than 2V dc). Alogic "high"
is at least 6V dc or an open circuit. Inputs must be capable of sinking at least 4 milliamps. Inputs may be derivetdratchies or from
dc sensors with NPN (current sinking) output transistors.

RESPONSE SPEED:INPUT and INHIBIT will respond to a low signal or high signal of 1 millisecond duration or longer.
OUTPUT CONFIGURATION: two open-collector NPN transistors with complementary outputs (one normally open, one normally cl

Maximum sinking current 150 milliamps, each output. Saturation voltage less than 0.5V dc at 10 milliamps. Off-stateusakadgss
than 1 microamp.

PULSE DURATION: standard range is .001 to .1 second. Programmable ranges are .01 to 1 second and 1 to 15 seconds.
Select the .01 to 1 second range by connecting pin #2 to pin #3. Select the 1 to 15 second range by connecting #1 to #3.

TIMING ADJUSTMENT: single-turn timing potentiometer allows adjustment of pulse duration within the selected range (use sm
bladed screwdriver).

Dsed).

Bl flat-

INDICATOR: red LED indicator on the top of the module lights whenever the N/O output is conducting (i.e. when the N/O output if closed

and the N/C output is open).
CONSTRUCTION: totally encapsulated plug-in package with molded VAL*®GXusing. Gold-flashed connection pins.

OPERATING TEMPERATURE: 0 to 70 degrees C (32 to 158 degrees F).

Functional Schematic, MA4-2 ONE-SHOT Module Hookup Diagram, MA4-2 ONE-SHOT Module
@—k}—@uo —
33K 33K /" Time Set LI NPT —s] 7 M A 4 2 6 NIO Normally open
N N RL -

T e QK —N—@—‘——Lﬁ LT NHBT— 8 One-shot 5 Normally closed

T !131“" e £ er—e 11 logic module [ 10 10 30V dc
— orormmne | 2| (RS8Socket) [ e common
L q% i

(3) Common

There are two types of basic "one-shots": RETRIGGERABLE and NORN-on-retriggerable one-shot timer must complete a pulse before it will
RETRIGGERABLE. The output pulse timing of a retriggerable one-shot is aecept any new input signals. Non-retriggerable one-shots sometimes
started with the reoccurance of every input. The output will remain "on"asadvantage in indexing or registration control applications where multi

long as the time between consecutive inputs is shorter than the one-shot pyisé signals are possible during advance of the product. The MA4-2 m
time (see timing diagram, below). be programmed for the non-retriggerable mode by connecting pin #6 to
#8.
Pulse ‘ Pulse Pulse Pulse Pulse
OUTPUT __‘_ OUTPUT I | |
INPUT IH H B E = NN INPUT H I .

ffer
ble
| 8%
bin

1

1



MICRO-AMP © System
MAA4G 4-input Gate Logic Module

MICRO-AMP ®module MA4G is a 10 to 30V dc, plug-in, 4-input logic gate module
It offers three selectable logic modes: "AND", "NOR", and "X-NOR" (exclusiV
"NOR"). Inthe AND gate mode, the output(s) will change state when all four inputs
low simultaneously. The NOR logic mode requires that all four inputs be high at
same time for the output(s) to change state. The output(s) will change state in the X
mode when all four inputs are simultaneowstiierhighor low. The MA4G may be
used as a 2, 3 or 4-input gate. Unused inputs are simply tied low (to pin #3) o
unconnected (high), depending upon the logic mode in use.

The MA4G directly accepts the outputs of other MICRO-AMP modules plus the N
(current sinking) output of self-contained dc sensors.

MICRO-AMP MA4G Specifications

SUPPLY VOLTAGE: 10 to 30V dc at less than 20 milliampsSaturation voltage less than 0.5V dc at 10 milliamps. Off-state leajage
(exclusive of load); 10% maximum ripple. current less than 1 microamp.

INPUTS: INPUT and INHIBIT both respond to a logic "low" signalSELECTOR SWITCH: single-turn potentiometer selects logif
(less than 2V dc). A logic "high" is at least 6V dc or an open circuihode. Fully clockwise = NOR mode; fully counterclockwise = AND
Inputs must be capable of sinking at least 4 milliamps. Inputs mayrbede; midpoint = X-NOR mode.
derived from limit switches or from dc sensors with NPN (Cu”e'ﬁt\IDICATOR:

S . red LED indicator on the top of the module ligh
sinking) output transistors.

whenever the N/O output is conducting.
RESPONSE SPEED:all INPUTS will respond to a low signal or coNSTRUCTION: — totally encapsulated plug-in package with
high signal of 1 millisecond duration or longer.

molded VALOX® housing. Gold-flashed connection pins.
OUTPUT CONFIGURATION: two open-collector NPN transis-

. PERATING TEMPERATURE:
tors with complementary outputs (one normally open, one norm %o 70 degrees C (32 to 158 degrees F)
closed). Maximum sinking current 150 milliamps, each output. '

[2)

Functional Schematic, MA4G LOGIC Module Hookup Diagram, MA4G LOGIC Module
INPUT 7 M A 4G 6 N/O Normally open
INPUT——» 8 4_input gate 5 ‘. NG 1 Normally closed
INPUT ——»| 1 mOdUIe 4 »-+10to 30V de
INPUT ——» 2 (RSB SOCket) 3 dc common
Truth Table
This table lists the various input states and their corrg-~
sponding outputs available in each logic mode. Th MA4G LOGIC TRUTH TABLE
key to reading the table is given below. Logic stat
ments in the table read down the columns. For e} SELECTOR AND AND NOR NOR | X-NOR| X-NOR} X-NOR
ample, in the first column, if the selector control is a
"AND" and all four inputs are logic low, the MA4G's INPUT L H H L L H H
N/O outputislow, the N/C outputis high, and the LEQJ
indicator is "on". INPUT L X H X L H L
Truth Table Key
H = logic HIGH INPUT L X H X L H X
L = logic LOW
X = either HIGH or LOW (does not matter) INPUT L X H X L H X
"AND": all inputs low energizes N/O output.
Any input(s) high energizes N/C output. N/O OUTPUT L H L H L L H
"NOR": all inputs high energizes N/O output.
Any input(s) low energizes N/C output. N/C OUTPUT H L H L H H L
"X-NOR" ("exclusive NOR"): .
All inputs the same energizes N/O output. Indicator LED ON OFF ON OFF ON ON OFF
All inputs not the same energizes N/C output.

12



MICRO-AMP °© System
MAA4L Latch Logic Module

MICRO-AMP ®model MA4L offers two latching logic modes. It can be latched &
unlatched with low-going signals to its SET and RESET inputs. It also will func
as an edge-triggered "D" flip-flop latch when signals are presented to its INPUT
The edge-triggered latch may be interrogated with a second signal at the INH
or the RESET pin. In this mode, the MA4L is very useful in inspection/rejec
applications. The MA4L may also be wired for alternate-action divide-by-two Ig

(see logic diagram, below).

The MAA4L directly accepts the outputs of other Banner MICRO-AMP modules |

the NPN(current sinking) output of self-contained dc sensors.

Set/reset latch mode, MA4L:
OUTPUT I

SET m ‘

RESET

MICRO-AMP MAA4L Specifications

SUPPLY VOLTAGE: 10 to 30V dc at less than 20 milliamp
(exclusive of load); 10% maximum ripple.

for 1-millisecond response. Alogic "low" must be less than 2V dc.
logic "high"is atleast 6V dc or an open circuit. Inputs must be capa

INPUTS: INPUT, INHIBIT, RESET, and SET signals are buffere%IZ
|

OUTPUT Il ®=m

| |
‘- INPUT
.

RESET [ |

Edge-triggered latch mode, MA4L.:

CONSTRUCTION:

Flip-flop (+2) logic, MA4L:

ouTPuT N HEE EHE

(at pin #5)

INPUT I 1 o H H =§

NOTE: Jumper pin #8 (INHIBIT) to
pin #6 (N/O Output)

totally encapsulated plug-in package wit
molded VALOX® housing. Gold-flashed connection pins.

ERATING TEMPERATURE:
0 70 degrees C (32 to 158 degrees F).

of sinking at least 4 milliamps. Inputs may be derived from linjit
switches or from dc sensors with NPN (current sinking) outp
transistors. INPUT signal polarity is selectable for either high-goi

or low-going transition.

OUTPUT CONFIGURATION: two open-collector NPN transis-
tors with complementary outputs (one normally open, one normg
closed).
Saturation voltage less than 0.5V dc at 10 milliamps. Off-state leak
current less than 1 microamp.

RESPONSE SPEED:all inputs will respond to a low signal or a high
signal of 1 millisecond duration or longer.

Iy
Maximum sinking current 150 milliamps, each outpiit.

hge

ut Functional Schematic MA4L LATCH Module
"9

8V Regulator +10 to 30Vde
3.3K |3.3K | 8.3K| 8.3K
—(©) N/
set @H—K T St g N o
> D Type
> F A P
toput (7 3 c‘vj— Clock
Data  __ — :) N/C
36V
36V]
Reset (D—H}— Common

CIRCUIT PROTECTION: reverse voltage polarity protected

Latch comes up reset after power-up.

SELECTOR SWITCH: single-turn potentiometer selects respong
polarity of INPUT. Fully clockwise = high-going transition; fully
counterclockwise = low-going transition.

INDICATOR: red LED indicator on the top of the module light
whenever the N/O output is conducting.

Hookup Diagram, MA4L LATCH Module

INPUT ——» 7 MA4L
muer — 8 | Latch logic
RESET 1 module
- ) (RS8 Socket)

. N/C

Wl R | &

NO_ Normally open

Normally closed
+10 to 30V dc

de common

SET-RESET LATCH MODE
(no connections to INPUT or INHIBIT)

EDGE-TRIGGERED LATCH MODE
(no connections to SET)

Logic Truth Tables
TRUTH TABLE KEY
. SET (pin #2)
ity
= logic i

X = either HIGH or LOW (does not matter) RESET (pin #1)
~\_= HIGH to LOW transition podeediad
/" = LOW to HIGH transition *NOdTE: botﬂ_outputs [\glﬁ %)’TPUT

_ conduct in this
NC = no change of state condition (*). Indicator LED

H
L

Off

Ir — I

On

L
L
L*
L*
On

Input Polarity: _|_|_ _|_|_
INPUT pin#7) | NI\ |/ |/ S/
RIEET M L X KL
s PT L H I NC| L H
Moy ™T IH L | NC|H |L
Indicator LED On| Off| NC | On | Off

X

NC
NC
NC

13



MICRO-AMP © System

MADS Delay Logic Module

MICRO-AMP ®model MA5 is a plug-in delay logic module with adjustable delay
timing. Itis designed as away to easily add an ON DELAY or an OFF DELAY timer
to a MICRO-AMP system which uses an MA3 or MA3-4 amplifier. It may also je
used to add a delay timer to any current sinking dc device or to a system which o
a contact closure output.

A low-going logic INPUT signal at pin #7 of the module activates an ON DELA

timer. If the signal remains longer than the set ON DELAY time, the output atb T ive
pins #5 and #6 will change state. If pin #8 is connected to pin #3, the MAS P seq
converted to an OFF DELAY timer. Inthe OFF DELAY mode, an output will occur

immediately when an input signal appears at pin #7, and the output will remain "jon"
after the input is removed for the OFF DELAY time period.

The MA5 may be programmed to respond to a high-going input signal by connecting
pin #1 to pin #3. Both NORMALLY OPEN (pin #6) and NORMALLY CLOSED g_delay logic, MA5:

(pin #5) outputs are available (simultaneously). Both outputs are NPN open- Delay
collector (current sinking) transistors, each capable of switching up to 150
milliamps. OUTPUT I

Two delay time ranges are selectable. The .01to 1 secondrangeisstandard,andaruT g = o=
1 to 15 second range may be programmed by connecting pin #2 to pin #3. A
potentiometer allows fine adjustment within each time range.

The MA5 may be mounted and wired using the optional RS8 socket, or it maydfedelay logic, MAS:
wired into a printed circuit board either directly or by using the model RS8K PC Hold Hold

board socket.
OUTPUT I §Em

INPUT _ |

MICRO-AMP MAS5 Specifications

SUPPLY VOLTAGE: 10 to 30V dc at less than 20 milliampsDELAY SELECTION: connect pin #8 to pin #3 (dc common) fo
(exclusive of load); 10% maximum ripple. OFF DELAY operation. For ON DELAY operation, leave pin #

INPUTS: A logic "low" must be less than 2V dc) A logic "high” isunconnected.

J

at least 6V dc or an open circuit. Connecting pin #1 to pin #3 (DELAY DURATION: standard range is .01 to 1 second. Select fhe

common) causes th(_e M_A5 to respond_t(_) "high-going" signals. Inp_11t$o 15 second range by connecting pin #2 to pin #3.
must be capable of sinking at least 4 milliamps. Inputs may be deri R/IING ADJUSTMENT: single-turn timing potentiometer allows
from limit switches or from dc sensors with NPN (current sinkin ' )
output transistors.

RESPONSE SPEED:INPUT will respond to a low or high signal of
1 millisecond or longer duration.

whenever the N/O output is conducting.
OUTPUT CONFIGURATION: two open-collector NPN transis-

tors with complementary outputs (one normally open, one norma ONSTRUCTION: totally encapsulated plug-in package wit
P ry outp Ay open, rﬁf)lded VALOX®housing. Gold-flashed connection pins.
closed). Maximum sinking current 150 milliamps, each output.

Saturation voltage less than 0.5V dc at 10 milliamps. Off-state leak&@ERATING TEMPERATURE:

bladed screwdriver for adjustment).

current less than 1 microamp. 0 to 70 degrees C (31 to 158 degrees F).
Functional Schematic, MA5 DELAY Module Hookup Diagram, MA5 DELAY Module
@—Hom to 30Vde
3.3K [3.3K | 3.3K
/;r" Delay Set
N NIQ Normally open
L e @K ® LN —— 7 6 @-— by o
ey |27 N " OFF DELAY select MA5 A N/C | Normally closed
Input Tnvert seleet (7Y} (connect 1o pin #3) | 8 Delay IOgIc 5 _‘
{Connect to pin#3) —— module 4 o0d0Y e
N/C (eonnact te pin #3)
1 to 16 sec. range (2) 110 15 secand delay 2 (RSB Socket) 3 de common
(Connect to pin#3) tima rangs salect
/ﬁggq 36V {connect to pin #3)
(c(:f;e)ﬁlt: :.l::;) —(3) Common

INDICATOR: red LED indicator on the top of the module lightf

djustment of delay time within the selected range (use small fjat-
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MICRO-AMP © System
MPC3 Miniature Modulated Amplifier for direct PC-board mounting

Model MPC3 is a modulated LED photoelectric amplifier which utilizes custom CMQJS
integrated circuitry. It contains all the circuitry necessary to modulate nearly any Light-
Emitting Diode (LED) and to amplify and demodulate the light received by| a
phototransistor. The outputs are conventional buffered complementary CMOS gategs.

hih’m

The MPC3 is designed to work with the Banner SP100 series miniature modulated rgmote
sensors. However, it may be used with nearly any LED and phototransistor pair, as supplied
by most major semiconductor manufacturers. The small size and low cost of the MPC3
permit its use in OEM equipment where conventional photoelectric controls are|not
justified, or where non-modulated sensors are now being used. Typical OEM applications
include duplicating machines, semiconductor processing equipment, label sensors, yend-

ing machines, vibratory feeder controls, robotic sensors, and automatic testing equipeTt:

the Phoine g
Mp g 5 Pec

The MPC3 also contains the patented Banner "AID™" (Alignment Indicator Devige)
circuitry, which shows the strength of the received signal in addition to indicating the gtate

of the outputs. This feature permits easy setup and alignment of the sensors, anfg-also
provides a means for the ultimate user of the equipment to monitor its performance wi ~
test instruments. An LED indicator is added (externally) to utilize the AID circuit
Amplifier sensitivity is adjusted with an external potentiometer or fixed resistor. Amplif

y

er
response speed is set at 10 milliseconds. An optional frequency control res)stoayR ﬂ
be used for faster amplifier response.

The circuitry of the MPC3 is totally encapsulated in a high-impact molded polystyréﬁé

o
housing. It is designed for mounting directly to a printed circuit board. A set of eight \

closed-back pin jacks is supplied to allow the MPC3 to plug into the PC board. A batfery-
powered demonstration board, model MPC3-DB, is available for evaluation of the MH b

MICRO-AMP ® MPC3 Specifications

Tt
>

f

C:§P100 Series Senso

SUPPLY VOLTAGE: 5V dc+10% at less than 20 milliamps; 10010 milliseconds or 4 oscillator pulses. Since the demodulatoy is
millivolts maximum ripple. Voltage must not exceed 6V dc, or bdgital, faster response times are possible by simply increasing|the
connected in reverse polarity. Install a 0.1 microfarad capacitorfegguency of the emitter oscillator. This is done by installing a resigtor
close as possible to the supply pins of the MPC3 (across pins #1@Rd' in the hookup diagram) from pin #2 to the positive supply (pIn
#3) if voltage transients are anticipated. #1). The value of the resistor is best determined empirically, by
observing the signal at pin #5 (with respect to ground) on an oscijlo-
scope. The response time of the MPC3 is equal to the time reqdired

OUTPUT CONFIGURATION: the outputs at pins #7 and #8 ar

conventional CMOS buffered gates. The output at pin #7 is highin fBPone pulse. The approximate value of Rf is 396 5 millisecond
DARK condition and low in the LIGHT condition. The output at piri'esponse and 38kfor 1 millisecond response.

#8 is low in the DARK condition and high in the LIGHT condition.

or four pulses, and the repeatability of the response time is the fme

Each output will source or sink several milliamps. Aninternal emitter oscillator generates 30 microsecond pulses at T_ate
of about 400Hz. When the frequency of the emitter oscillator]is
o increased, the automatic emitter power control reduces the magnijude
CIRCUIT PROTECTION: outputs are short-circuit protected of the pulse current to the emitter so that it will not be damaged byjthe
They may be shorted to either the positive or negative supply liAgreased duty cycle. As aresult, the excess gain (and the range) ¢f the
without damage. The emitter output at pin #5 is internally curreRknsors will automatically be reduced. For this reason, the MAC3
limited, and may be grounded indefinitely. The "AID" output at pighould be operated at the slowest frequency (response time) thit is

#6 is internally current-limited, and may be connected to the positighsistent with the application requirements.
supply indefinitely.

customer-supplied indicator LED. This current is held to only a f

illiamps in order to minimize power supply requirements. If t
'ED that is selected does not appear bright enough, Banner
gest or supply high-brightness indicators.

SENSITIVITY ADJUSTMENT: the value of the sensitivity adjust-
ment potentiometer, or of the fixed resistor if sensitivity adjustmen
not anticipated, is 2,000 ohms @k This is the optimum value for
. sug
Banner sensors and for most phototransistors of other manufacturer

In situations where very high gain photodarlingtons or very low gafboNSTRUCTION: totally encapsulated circuitry in molded high

INDICATOR: a constant current output is provided at pin #6 foaa

W
e
can

phototransistors or photodiodes are being used, Banner can h@lpact polystyrene housing. Closed-end jacks for PC plug-in moynt-

determine the best value. ing are included.

FREQUENCY ADJUSTMENT: the response time of the circuit SOPERATING TEMPERATURE:
-40 to 70 degrees C (-40 to 158 degrees F).
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Functional Schematic, MICRO-AMP MPC3

Light
Lt
(OTart  Damk A Bmitter
LED

Phototransistor

Complimentary
Outputs

200 mv
Threshold
Detector

Nogative
Peak
Detector

Model MPC3

Sensitivity .? 'C
Adjustment OH
R

Voltage
Controlled
Oscillator

Commor —-4._()_l

‘
, ‘
—
1 I
.
PN § + DEPEND ON EMITTER; PULSE
‘ e
‘
‘

WIDTH ~ 30 MICROSECONDS

P T N N N N N N N U VS TN

‘
‘
|

|
PN T '
'

AMPLITUDE 20 my TO 1 vOLT
OR WORE, DEPENDING ON
SIGNAL STRENGTH

AMPLITUBE 5 VOLTS

'

\ |
BEAM MADE BEAM BROKEN
WIGHT)

* U.S. Patent #4598198  **U.S. Patent #4356393

Circuit Description
The functional schematic shows the MPC3 powered by Vv
dc at pins #1 and #3. An internal emitter oscillatgr
generates 30 microsecond pulses at a rate of approximdtely
400Hz, which are fed to the emitter at pin #5. These emiger
current pulses are controlled automatically by a patentdd*
power-limiting circuit that adjusts to the emitter and to thje
frequency in use.

The phototransistor receives the light pulses from the LHD
either directly or by reflection from an object, and sengls
them to the input (pin #4) via the sensitivity adjustme}t
resistor (or potentiometer). These low-level signals

amplified, separated from the emitted light, and th¢n

re

detected by the threshold detector. The resultant lodic-

level pulses are then gated synchronously with the osci

a_

tor output (to eliminate noise and interference) and de-
modulated. The demodulated output is then buffered gnd

inverted, and brought to the output pins #7 and #8.

In

addition, a small amount of hysteresis is fed back to the

threshold detector to assure clean, bounce free ou
switching. The amplified signal is also fed through
negative peak detector and to a voltage-controlled osci
tor whose output frequency is directly proportional f{
signal strength. This is the patented** Banner "AIDT

put
a
a_

[=)

feature which flashes the LED indicator at a rate whichjis

proportional to the strength of the received light signgl

(excess gain).

Hookup Diagram, MICRO-AMP MPC3

+5Vde

L x|\ By "ap” ™
<R¢ Indicator LED Light

Receiver P 1 6 8
Phototransistor|
Outputs ~Dark  Dark
% Model MPC3 7 i
Sengitivity o——— 4 5 Dark Dark
Adjustment | Rg 3
/}' Light
* See Emitter LED
Specifications
v

Dimensions, MPC3

BWN -

DM ~N©

e ] ot o]

P.C.
Board

Drill Pattern
.032” Dia.
.050” Dia. {with Jacks)

10" (Typ)

Model MPC3-DB Demo Board

The MPC3-DB is a battery-powered demonstration/testing boa
which is available to help in evaluating the MPC3 and its sensor
The demo board includes a plug-in MPC3 and indicator LEDs

both outputs, plus the "AID™" indicator, a sensitivity potentiometg
and a 4-pin terminal strip to which the LED and receiver phototra
sistor may be connected.

The MPC3-DB is powered by 3 "AA" penlight batteries. (Ye
batteriesareincluded!!!) Thisis a very simple and inexpensive wa
to become familiar with the characteristics of the MPC3, and
evaluate the sensors to be used with the MPC3.
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MICRO-AMP ® SystemSP100FF Fixed-field Sensor

e Optical design ensures an exact range limit, regardless
of the surface reflectivity of the objects to be sensed

e Powerful infrared light source and modulated amp-
lification provide reliable sensing of objects with low
surface reflectivity

e Sensor response to background objects is completely
suppressed

e Miniature size fits easily into tight areas of machines

* Works with special versions of Banner's MICRO-AMP®
series of modulated amplifiers

Model SP100FFis a fixed-field convergent mode sensor that detects objectsConceptual Drawing
directly by reflection of light from the object's surface. The light is sensed at fwo

receive points and compared to define a precise limit to the maximum serjsing

range. Objectsinthe background are ignored, regardless of their surface reflectiv-

ity.

This sensing response feature makes the SP100FF an ideal choice for detecting a

part or a surface that is only a small fraction of an inch in front of another surface.;

The SP100FF is highly reliable for semiconductor wafer sensing. Wafers of all approaching
reflectivities are sensed without mechanical or system sensitivity adjustrent.from front

Other applications include cut-to-length control, double-thickness detection,|and AN
precision edgeguiding. The SP100FF is an excellent choice for precise positio )
control (e.g. as a robotic end effector).

(Side view
of sensor)

The SP100FF works in conjunction with Banner MICRO-AMP modulated ampli- ) /'
fier model MA3A or MPC3A. Model MA3A is powered by +10to 30V dcandusgs ~ Sensing area i
a model RS8 socket. Model MPC3A is powered by +5V dc and is designed for

mounting directly onto PC boards. § /

With a typical excess gain of 100X at the peak signal point (referenced to a 0% § - o
reflectance white test card), the SP100FF has enough optical energy to reliably 8; ! MININMUT SENSINg cistance
sense material of very low reflectivity such as nitride-coated semiconductor ! | Maximum sensing distance
wafers. The typical peak signal pointis 0.12 inch from the sensor face. Excess gain !

falls off sharply beyond the peak signal point (see excess gain curve, below).

Sensor face

Theory of Operation

The SP100FF uses two photoelements that operate with the modulated amplifier

in a differential mode. The photoelements are mechanically convergent with the

LED light source at two different distances from the sensor face. The inner

photoelement (R1) produces a positive-going pulse which turns the output ofthe

amplifier "on". The outer photoelement (R2) produces a negative-going pulse th@xCess Gain Curve
works to turn the amplifier "off".

Atarget is sensed whenever the amount of light reaching receiver R1 is equal to or 1900 " Gain based on 90% reflectance HH]
greater than the amount of light "seen" by R2. The output of the amplifier is|cut white test card) T
off as soon as the amount of light at R2 becomes greater than at R1. The lo¢ation E —|ap100Ft Ty

of this "crossover point" is dictated by the geometry of the optoelement configu- é 100 [/‘

ration, and remains the same regardless of the target's reflectivity. g N
Reflections even from highly-polished mirror-like surfaces are ignored if the S ‘\ 1
reflections originate from beyond the crossover point. Modulated LED degign G J

offers very high excess gain at the convergent point of R1 (see excess gain curve). ',‘ i

As a result, even objects of very low reflectivity may be sensed. N l,’ i

The rapid fall-off in signal strength over a very short distance (as seen in the excess ’ /

gain curve) accounts for the highly repeatable distance-sensing accuracy of the 001IN 01N 1IN 1IN
SP100FF, independent of target surface reflectivity. DISTANCE to TARGET
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Specifications, model SP100FF

Crossover Point: .15 to .25 inch (3,8 to 6,4mm), .20 inch (5,1mm) noming
referenced from sensor face

Peak Signal Point: .08 to .16 inch (2 to 4mm), .12 inch (3mm) nominal \?\
referenced from sensor face ‘

Dimensions (11“,**?;111;)

180"
(4,06mm)

125" Dia,
/(3,1Bmm)
|

Response Speeda function of the amplifier (see below) (25,02mm) 400
. L. (10,16mm)
Emitter characteristics: infrared LED, 880nm \k J/
Construction: totally encapsulated, glass lenses. Black Delrin housing
NEMA 1, 3, 4, 12, and 13. 14°x 45
. 25" \‘ (3,6mm)
Operating Temperature: 0 to 70C (+32 to 158F) (6,4mm) 6 Foot
cable

Cable: supplied with 6 feet of 4-conductor PVC-covered cable.

Delrin® is a registered trademark of DuPont Co.

SP100FF Hookup to MICRO-AMP® MA3A Amplifier

MICRO-AMP modulated amplifier model MA3A is designed for PHOTOATD, o
use with the SP100FF sensor. Model MA3A has the same specifica- " il
tions as standard MICRO-AMP model MA3 (page 3), with the excep- . MAZA
tions of response speed and sensor hookup.

AMPLIFIE

SP100FF

Model MA3A offers complementargurrent sinkingoutputs. Each
output has sufficient capacity to switch small electromechanical de-

. R . o LED—(Shield) 7 5 N/O Ueht Operat
vices, such as relays, and will directly interface logic inputs. ight Operate
LED+(Whito) 8 MA}A 5 N/C p Dark Operate
. . . .. —(Shie 1 Amplifier [—]
Connections are made using the optional RS8 socket and wiring base, ED 1 1| (rss Socket) |4 10 fo 30V o
or the MA3A may be mounted directly to a PC board. The sensing e {2 3 de comman

system is powered by +10 to 30V dc. Power supply model MPS-15 is
available, and includes its own board-mounted socket for the MA3A e . o
and a built-in SPDT output relay (see page 19). Specifications,MICRO-AMP MA3A Amplifier

) ) Power Supply Requirements:+10 to 30V dc at less than 20mA
Model MA3A features the patented Banner Alignment Indicator D&0% maximum ripple. Power may be obtained from Banner po

adjustable via a gain potentiometer on top of the amplifier moduB

Circuitry is epoxy-encapsulated and protected by a tough moldeghsistor solid-state switches, one normally open, one normally cig
VALOX "housing. 150mA maximum, each output.

Additional information for model MA3A may be obtained from thdX€SPONSe speed2 milliseconds (typical)
description of standard amplifier model MA3 on page 3 of this catalggiaximum Sensor Lead Length: 15 feet (4,5m)

Operating Temperature: 0 to 70C (+32 to 158F)

VALOX®is a registered trademark of General Electric Company

vice (AID™) signal strength LED. The SP100FF's sensitivity isupply model MPS-15 (page 19), CP12C, CP12RC, or PS120-1§.
élfltput Configuration: two open-collector NPN (current sinking]

ver

sed.

SP100FF Hookup to MICRO-AMP® MPC3A Amplifier

Amplifier model MPC3A is a modified version of standard model
MPC3 (pages 15-16). The MPC3A is configured for use with sensor
model SP100FF.

Model MPC3A is a miniature "component" amplifier that is designed
for mounting directly to a PC board. The MPC3A is powered by +5V
dc, and outputs are conventional buffered (complementary) CMOS
gates.

SP100FF

Light
Dark Dark

h——
Complementary

Dark Dark tout
T lu T Ouees

NOTE: See MPC3 data sheet (P/N 03336) for
additional hookup information.

PT+(Red)
‘ PT—(Shield)

LED+(White)

Specifications for model MPC3A (except for response time and hookup
information) are identical to standard model MPC3. MPC3Aresponse
time is less than 1.5 milliseconds, and may be adjusted for faster
response. See page 15 for complete information.

MPC3A
Amplifier

o[

& forro ]

dc common
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MICRO-AMP © System
MPS-15 and MPS-15-230 Power Supplies

MPS-15 Series power supplieare designed specifically to supply power for the Banne
MICRO-AMP series amplifiers and logic modules. They are constructed on sm
PC boardshat are track-mountable for compatibility with other track-mounted MICRO|
AMP components. The MPS-15 includes a socket for a MICRO-AMP amplifier or log
module. The combination of an MPS-15 series power supply and a MICRO-AM
module makes a complete and compact sensing and/or control system.

A built-in 5-amp rated SPDT output relay is supplied for easy interfacing to an exter
load or circuit. Its action is controlled by the outputs of a MICRO-AMP module whic
is plugged into the on-board module socket. A switch on the PC board selects wh
module output (normally open or normally closed) will activate the relay.

Two models are available. Model MPS-15 is for 120V ac operation. Model MPS-1
230 isfor 220/240V ac power. Up to three MICRO-AMP modules may be powerg
by one MPS-15 power supply. A 4-inch (100mm) long mounting track is supplig
with each MPS-15. Optional 6-inch (150mm) track model TR100-6 neat
accomodates the MPS-Beries PC board plus the PC boards of two additional RS
sockets to form a complete three-module MICRO-AMP sensing/logic system.

Specifications

SUPPLY VOLTAGE: model MPS-15 is for 105 to 130V ac (50felay and therefore take advantage of the 1 millisecond responsefime
60Hz); model MPS-15-230 is for 210 to 250V ac (50/60Hz). of the module (see MICRO-AMP module specifications and hookup).

OUTPUT CONFIGURATION: SPDT electromechanical relay. COMPATIBLE MODULES: models MA3, MA3A, MA3-4, MA4-
Contact rating: 250V ac max., 30V dc max., 5 amps max. (resis@vé1A4G, MA4L, MA5. Do not plug modules with current-sourcing
load). Install MOV (metal oxide varistor) transient suppressor BNP outputs (MA3P, MA3-4P, etc.) into the socket on the MPS-}5.

appropriate voltage across contacts used to switch inductive loa ) - . .

*Contact response: 20 milliseconds open and close. %SOWER FOR EXTERNAL DEVIC.ES' 40 milliamps 1S available

Mechanical life: 10,000,000 operations to power external 10 to 30V dc devices (e.qg.- two additional MICRD-
Lo ' AMP modules or two MINI-BEAM sensors, etc.).

*NOTE: dc loads may be easily connected directly to the output(s@PERATING TEMPERATURE:
the MICRO-AMP module used with the chassis in order to bypass@ to 70 degrees C (-40 to 158 degrees F).

Hookup Diagram, MPS-15 & MPS-15-230 Dimension Drawing, MPS-15 & MPS-15-230

fn— 2.2” (55,9mm) —o—
Relay contact state

selector switch (N/O or N/C).

See hookup di . oqele

ee ooKup lagram. O®0 9 \@
o o|®

)

O

FOFdET || Relay —o
@ @ @ MICRO-AMP Series 7 O (83?;,3,;“)
all 5 |=0 S module socket (for MA3, O ’
N\ c\ N
VAC 0 C

Y

MA3-4, MA4G, MA4L, etc.)

MPS-15: Normally closed Screw terminals—/

105 to 130Vac relay contact (see hookup diagram)
MPS-15-230: )
210 to 250Vac Relay common MPS-15 PC Board
1.8
Normally open relay contact Relay (45,7mm)

1

1
PVC Mounting Track F 2.4” (61,0mm) ——,

NOTE: for hookup of sensors or inputs to the module socket, 40" {10cm) Long

see the hookup diagram for the module used.
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MICRO-AMP ®Accessories

Sockets
RS8

RS8K

The RS8 socket is the most frg-
qguently used means of mounti

and wiring a MICRO-AMP mod-
ule. It consists of a socket wit
two four-terminal connection
strips, all wired together onto &

The RS8K is a kit of parts whic
comprise the socket portion of t
RS8 assembly. It is used to pro-
vide a socket for MICRO-AMP|
modules that are installed on
printed circuit boards. The RS8
consists of a molded socket blogk

PC board. The PC board asseim and 8 individual socket pins. %
bly slides into a 1 inch (25mm nylon screw is included to affi == =
long PVC track which is used t¢ the socket block to the PC boargl.
mount the entire assembly. A The drill size for the pins is #5
hold-down screw keys the cort (.070"; 1,8mm). Dlril(lj p(;;ute_rrrl1 dir;
. mensions are included with t
rect polarity of the module. RS8K.
Mou nt| ng TraCk TR100-1 1inch (25mm) long (supplied with RS8 socket)

Track Model | A" Minimum
Dimension number of slots
TR100-1 1" (25mm) 1
TR100-4 4" (100mm) 2
TR100-6 6" (150mm) 3
TR100-12 12" (300mm) 8

TR100-4 4inch (100mm) long (supplied with MP
TR100-6 6 inch (150mm) long
TR2100-12 12 inch (300mm) long
PVC mounting track for MICRO-AMP components is

lengths for systems which use multiple components. For example, a 6-inch leng
accomodate one MPS-15 power supply plus two additional RS8 sockets with mo

Longer lengths of mounting track may be supplied on

S-15 series power suppl

~

will

available in 6 and 12 i}ch
i
ules.

a quote basis.

Dimensions, TR-100 Mounting Track

2.00"
(50,8mm) » -
3/16"x 5/8” Slot
(Typ.) (4,8mm x 15,9mm)
J IE
P y/
o o { [ ===T
e e

2.4
(61,0mm)

(17,8mm)

WARNING wmicro-amP sensors, amplifiers, and logic modules do NOT include the self-checking redundant circgi
necessary to allow their use in personnel safety applications. A sensor failure or malfunction carerdmriamenergized or a
de-energized output condition.

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI etgchi
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet thesedtieyaristdNOT be used
as sensing devices for personnel protection.

=
=

Never use MICRO-AMP products as sensing devices for personnel protection. Their use as safety devices may create gh Unsafe
condition which could lead to serious injury or death.

e 4af

WARRANTY: Banner Engineering Corporation warrants its products to be free from defects for one year. Banner EnginegatigiQwiipepair or replace
free of charge, any product of its manufacture found to be defective at the time it is returned to the factory duringith@evarda This warranty does n
cover damage or liability for the improper application of Banner products. This warranty is in lieu of any other warsreym@igissed or implied.

—

Banner Engineering Corp.

9714 Tenth Ave. No. Minneapolis, MN 55441

Telephone: (612)544-3164

FAX (appli6afypss-8573



