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J15D SERIES HGCDTE DETECTOR
OPERATING INSTRUCTIONS

This guide is designed to aid the user in the operation and testing of the infrared detector supplied by Judson.
Please read carefully before operating the detector. See precautions on page 4 before making any connec-

tions.

THEORY OF OPERATION

The J15D series HgCdTe detector is a photoconductive
element which undergoes a change in resistance pro-
portional to the incident infrared radiation. This resis-
tance change AR, is converted to a voltage change AV
by applying a constant bias current [; through the
detector (Figure 1). The optimum bias current depends
on the individual detector characteristics such as size
and spectral response.

HgCdTe detectors are low impedance devices and re-
quire preamplifiers with low voltage noise.The Judson
model PA-100 voltage preamplifier is recommended
for most J15D series detectors (Figure 2).

Each PA-100 preamplifier has built-in bias circuitry,
with the bias resistor R selected at the factory to pro-
vide optimum bias for a particular detector. (R; is ex-
ternal to the preamp case.) The AC coupling capacitor
C blocks the DC bias from the preamplifier, prevent-
ing DC saturation. The supply voltage V provides both
detector bias and op amp power. The source should be
a low-noise DC supply or Gel Cell battery to prevent
fluetuations of the bias level,

The low noise PA-100 preamplifier ensures proper per-
formance for subsequent signal-processing with a lock-
in amplifier, A-D converter, or oscilloscope.
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Fig. 1: Photoconductive Derector Operition
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Fig. 2: Suggested Operating Cireuit
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All Judson detectors undergo stringent quality control testing before shipping. A data sheet showing the test
conditions, the specifications to which the detector was tested, and the test results is supplied with each J15D
series detector along with a spectral response curve. This section defines the information contained on the data

sheet and describes the Judson test procedures.

Test Conditions

Figure 3 illustrates the test setup used at Judson to
determine J15D series detector performance. The fol-
lowing test conditions apply:

Blackbody Temperature
Absolute temperature in degrees Kelvin of the black-
body used as a source for response test. (300°K for
J15D series detectors).

Background Temperature
Room temperature in degrees Kelvin providing back-
ground radiation.

Detector Temperature
Operating temperature of detector during test, usu-
ally 77°K or 87°K for long term measurement with
cooler.
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Fig. 3 : Datector Test Setup

Flux Density

Actual rms power in watts/cm? irradiating the detec-
tor surface.Equal to Fo(T ;- T¢,,) A/ nd? where F is
the rms constant of the chopper (= 0,36), o is the
Stefan-Boltzman constant, T,, is the blackbody tem-
perature in degrees Kelvin, A is the aperture area
and d is the source-to-detector distance.

Chopping Frequency
Frequency of the mechanical chopper for modulating
the blackbody source signal.

Field of View
Equal to 60° unless otherwise specified by the cus-
tomer. FOV is defined as two times the half angle /2
from the edge of the detector (Figure 4). Objects at
larger angles are obscured. This cold field stop re-
duces background radiation on the detector and may
give improved detectivity. Theoretical dependence is:

D" (¢)=D* (180°) /5IN (¢/2).
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Fig 4: Field of
View Dafinition
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Maximum Allowable Current
Maximum bias current that may be applied to the
detector before damaging the element. The detector
should pot be operated near this level See bias
voltage and bias current in the next section, “Test
Results”,

e T e e
EG&G Judson + 221 Commerce Drive * Montgomeryville, PA 18936 = USA + Tel: (215) 368-6901 = Fax: (215) 362-6107

A,









