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GIVEN A controls-system applicationwhere isolation between the controlling
element and the controlled circuit is a critical
factor, one type of device, the photo-emitter-
sensor, particularly stands out. In addition to
its suitability for general feedback systems, it
becomes especially attractive for age, logic
translation, facsimile and photomultiplier
systems.

The photoconductive portion of the device
features a controlled resistor that can be
varied over a wide range by modulating the
light falling on the photo-sensitive surfaces.
To shut out ambient light and achieve con
trolled light intensity, proper isolation and
minimum stray coupling, both light source
and photoconductor are packaged in a single
four-terminal device.

The analysis of the device characteristics
and a number of design examples demon
strate its versatility, very-sensitive-control
property, circuit isolation and lack of distor
tion in the signal.
Analysis of a typical device

The data plotted in Fig. 1 give the value of
the photoconductor's resistance as a function
of current in the lamp for a typical unit, the
CK1116.* For the purposes of analysis, a
curve with the following equation can be
fitted to the experimental data:
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where R is photoconductor resistance, i is
lamp current and a and b are experimentally
determined constants.

For the unit tested (the CK1116),
a = 0.175 and 6 = 0.0052. (2)

Then:

*One of a class of these devices manufactured by
Raytheon and identified as the "Raysistor."

log10 R =
0.175

V^-0.0052
The slope of the curve, obtained by the
differentiation of Eq. 1 is:
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which, for the CK1116, is:
d R - 0 . 2 0 1 A
di (i- 0.0052) vz

(4a)

The initial operating point is usually
chosen where the resistance is relatively
high. For example, at a current of 6 ma, R is
approximately 1 Meg.
Eq. 4a now becomes:
dR
di

-0.201X10°
2.26X10-''

- 9 Megs/ma (4b)
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1. Photoconductor resistance vs lamp current is
shown for a typical photoelectric emitter-sensor.








