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Performance improvement of PbS IR linear-array
detector with its resistance tuned by laser

HOU Zhi-Jin'?, SI Jun-Jie'?*, WANG Wei'”?, LV Yan-Qiu'?,
PENG Zhen-Yu'?, ZHANG Guo-Dong'”
(1. China Airborne Missile Academy, Luoyang 471099, China;
2. Aviation Key Laboratory of Science and Technology on Infrared Detector, Luoyang 471099, China)

Abstract . The background output of the PbS detector is determined by the ratio of the resistance of the detector to that of
the reference at the input of the readout circuit. The performance of 1 x 128 linear photoconductive (PC) PbS infrared
focal plane arrays (IRFPAs) was improved by tuning the resistance of the detector with laser. The background out-put of
IRFPAs is reduced by tuning the resistance of the detector. As a result, the average responsivity and detectivity of the de-
tector is increased from 4.45 x 10° V/W to 8.82 x 10° V/W, and 6.52 x 10’ em-Hz"*-W" to 1 x 10" cm+ Hz"?- W™,
respectively. The dynamic range is also increased from 46 dB to 52dB.

Key words: tuning the resistance of detector with laser, infrared focal plane arrays, PbS, background out-put uniformity
improvement
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Fig.1 1 x128 linear PC PbS IRFPA detector
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Table 1 Resistance of photoactive detector and reference
detector before tuning the resistance of detector
with laser
Bms 12 3 4 5 6 7 8 9 10
FHOTPHME/KQ 95 111 103 109 90 125 107 118 104 103
MEAME/KQ 114 118 112 127 115 147 112 114 118 112
BiEzZH  0.83 0.94 0.92 0.86 0.78 0.85 0.95 1.03 0.88 0.92
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Fig.2 Background out-put before tuning the resist-
ance of detector with laser
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Fig.3 In put of the read out circuit with a ref-
erece resistor shunting the background current of
the detector
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Table 2 Resistance of photoactive detector and reference
detector after tuning the resistance of detector

with laser
BrEHEE 1 2 3 4 5 6 1 8 9 10
JefgoTEME/KQ 95 112 102 109 91 125 107 118 105 103

FOARBMM/KQ 121 142 132 140 115 159 137 151 134 132
TERFHMME/AQ 120 138 124 131 115 162 139 146 130 130
FHEZH 0.79 0.81 0.83 0.83 0.79 0.77 0.77 0.81 0.8 0.79
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Fig.4 Background out-put after tuning the resist-
ance of detector with laser
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Table 3 Comparison of working parameters of detector
before and after tuning the resistance of detector
with laser

WA FARELAT FARRE
HR AR 1.5V 3V
pisganina il 20 ps 20 ps
BBE 16 pF 16 pF
R R 3.5V 3.5V

WOt 14 BEL AT S SR 45 B4 e 7 R SR AR b 4
NG

10
—v— OB TR
—a— OB i

10" ¢ —— e
—v—"—v,

i o 44/(VIW)

—y— '\V _—

10° L

§Is5 3 §
B 6 SOt BE RS R0 45 0 o 3% L P

Fig. 6 Comparison of response of detector before
and after tuning the resistance of detector with laser
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Table 4 Comparison of performance of detector before
and after tuning the resistance of detector with
laser
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Fig.7 Comparison of detectivety of detector before
and after tuning the resistance of detector with laser
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