MICRO-AMP © System

SP100AF Adjustable-field Sensor the photoelectric specialist

» Optical/Electrical design ensures an adjustable range limit,
regardless of the surface reflectivity of the objects to be sensed

e Powerful infrared light source and modulated amplification
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 a special version of Banner's MICRO-AMP® series
amplifiers, model MA3AF

Model SP100AHRSs an adjustable-field convergent mode sensor that detects objects directly by reflection of light from the object's surfacq. Objects
in the background are ignored, regardless of their surface reflectivity.

This sensing response feature makes the SP100AF an ideal choice for detecting a part or a surface that is only a small fraction of an nch in fron
of another surface. The SP100AF is highly reliable for semiconductor wafer sensing. Wafers of all reflectivities are sensed witholit system

sensitivity adjustment. Other applications include cut-to-length control, double-thickness detection, and precision edgeguiding. The]SP100AF
is an excellent choice for precise position control (e.g. as a robotic end effector).

The SP100AF works in conjunction with Banner MICRO-AMP modulated amplifier model MA3AF. The model MA3AF is powered ljy +10
to 30V dc and uses a model RS8 socket. This amplifier has a RANGE potentiometer for precise adjustment of the sensing distance

The SP100AF has enough optical energy to reliably sense material of very low reflectivity such as nitride-coated semiconductor wdfers. The
typical peak signal point is 0.13 inch from the sensor face. The recommended operating range is .12 to .20 inches.

Theory of Operation

The SP100AF uses two LEDs that operate with the modulated amplifier in a differential mode

LEDs are mechanically convergent with the receiver photoelement at two different distanceq from

the sensor face. If photoelement (R) receives light that is emitted from the inner photoelement (E 19yect

a positive-going pulse is produced which turns the output of the amplifier "on". When light from mmfent ;

outer photoelement (E2) is received by photoelement (R), a negative-going pulse is produced whi ]
R

turns the amplifier "off".

A target is sensed whenever the amount of light from E1 reaching receiver R is equal to or dreater
than the amount of light from E2. The output of the amplifier is cut off as soon as the amount of light *"*"****
from E2 becomes greater than at E1. The location oftbgsover poinis adjustable via the 4-
turn RANGE potentiometer and remains the same regardless of the target's reflectivity.
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Reflections even from highly-polished mirror-like surfaces are ignored if the reflections originate
from beyond the crossover point. Also, modulated LED design offers very high excess gainjat the
convergent point. As a result, even objects of very low reflectivity may be sensed.
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SP100AF DEVIATION CURVE
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.12 - .20 inches

Deviationis defined as the difference in the switch point !
between a 90% reflectance test card and a 10% reflec- X
tance test card. The switch pointis measured by using theosi. :
test cards as they approach the front of the serése. ¢ X
the chart at the right to determine the maximum | %™ !

I

1

6 in. 1,50 mm

1,25 mm

1,00 mm

switch point deviation at various distances.

Example: When the range is adjusted for .12 inches otf
a 90% reflectance test card, the minimum range for a
10% reflectance test card is .11 inches. Distance (.12) ;. — - 0.25 mm
minus Deviation (.01) = Minimum range (.11)

T
| .03in.

0,75 mm

.02in. 0,50 mm

Maximum operating range of 10% reflectance test card

X X ? . o
is 0.1 t0.20 inches. Maximum operating range of 90% g o & &
reflectance test card is 0.1 to .40 inches. DISTANGE

(Referenced to 90% reflectance test card)

Printed in USA P/N 34002 rev. B



Specifications, model SP100AF ,,
Dimensions (11 %mm)

Crossover Point: .10 to .19 inch (2,5 to 4,8 mm); e am)

.12 inch (3,0mm) recommended, referenced from sensor face. ' 125" Di

Range adjustable via 4-turn potentiometer. /'(3,1amx‘§)'

Response Speeda function of the amplifier (see below) 98‘5,, /L

Emitter characteristics: 2 infrared LEDs, 880nm (25,02mm) )(lb%‘l)g"mm)

Construction: totally encapsulated, glass lenses.

Black Delrirf housing; NEMA 1, 3, 4, 12, and 13.

Operating Temperature: 0 to 70C (+32 to 158F) o5 \‘ .(l?fsjr{nfnﬁ)

Cable: supplied with 6 feet of 4-conductor ribbon cable. (6.4mm) R

Delrin® is a registered trademark of DuPont Co.

SP100AF Hookup to MICRO-AMP® MA3AF Amplifier

MICRO-AMP modulated amplifier model MA3AF is designed for s "
use with the SP100AF sensor. Model MA3AF has the same specifi- i’:‘&:f‘ff'ﬁscc"m.c
cations as standard MICRO-AMP model MA3, with the exceptions of
response speed and sensor hookup.

MODEL MA3ZAF

Model MA3AF offers complementamgurrent sinkingoutputs. Each SP100AF
output has sufficient capacity to switch small electromechanical

devices, such as relays, and will directly interface logic inputs.

LED~(White) N/O
7 6 D Light Operate
Connections are made using the optional RS8 socket and wiring base, Leorlraow) [Tg7|  MA3AF T. Dark Opsrate
or the MA3AF may be mounted directly to a PC board. The sensing PI-(es) 7] (R‘S‘;“';'"‘;r') 4] O 1o 0V de
system is powered by +10 to 30V dc. Power supply model MPS-15 is Premed) [ Ry o common

available, and includes its own board-mounted socket for the MA3AF
and a built-in SPDT output relay.

Model MA3AF does not contain a sensitivity adjustment. Th§peCIflca‘tIOhS'MICRO'AI\/IP MA3AF Amplifier

SP100AF's maximum range is adjustable via a four-turn potentiom-
eter on top of the amplifier module. Circuitry is epoxy-encapsulat

and protected by a tough molded VAL®>ousing. supply model MPS-15, CP12C, CP12RC, or PS120-15.

Additional information for model MA3AF may be obtained from thér)
description of standard amplifier model MAS. 150mA maximum, each output.

Response speed10 milliseconds (typical)

Maximum Sensor Lead Length: 15 feet (4,5m)
VALOX ®is a registered trademark of General Electric Company Operating Temperature: 0to 70C (+32 to 158F)

wer Supply Requirements:+10 to 30V dc at less than 20mA
% maximum ripple. Power may be obtained from Banner po

utput Configuration: two open-collector NPN (current sinking
ansistor solid-state switches, one normally open, one normally clo

ver

ed.

WARNING This photoelectric presence sensing system does NOT include the self-checking redundant circuitry nej
to allow its use in personnel safety applications. A sensor or module failure or malfunction cane#haltan energized or a de-
energized output condition.

Ce

sary

Never use these products as sensing devices for personnel protection. Their use as safety devices may create an unsafe cor
could lead to serious injury or death.

Only MACHINE-GUARD and PERIMETER-GUARD Systems, and other systems so designated, are designed to meet OSHA and ANSI mach
standards for point-of-operation guarding devices. No other Banner sensors or controls are designed to meet these standards, and they must
as sensing devices for personnel protection.
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Banner Engineering Corp. 9714 Tenth Ave. No. Minneapolis, MN 55441 Telephone: (612) 544-3164 FAX (applications): (612) 544-3573



Banner Engineering Corp Limited Warranty

Banner Engineering Corp. warrants its products to be free from defects in material and workmanship for one year
following the date of shipment. Banner Engineering Corp. will repair or replace, free of charge, any product of its
manufacture which, at the time it is returned to the factory, is found to have been defective during the warranty

period. This warranty does not cover damage or liability for misuse, abuse, or the improper application or installation of
the Banner product.

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR
IMPLIED (INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEAL-
ING OR TRADE USAGE.

This Warranty is exclusive and limited to repair or, at the discretion of Banner Engineering Corp., replacement. IN NO
EVENT SHALL BANNER ENGINEERING CORP. BE LIABLE TO BUYER OR ANY OTHER PERSON OR ENTITY FOR
ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ANY INCIDENTAL, CONSEQUENTIAL OR
SPECIAL DAMAGES RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE
THE PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY, STATUTE, TORT, STRICT LIABILITY,
NEGLIGENCE, OR OTHERWISE.

Banner Engineering Corp. reserves the right to change, modify or improve the design of the product without assuming
any obligations or liabilities relating to any product previously manufactured by Banner Engineering Corp.
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