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Resistance selection of blind sensitive element
in PC PbS IRFPA detector fabrication
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Abstract: Resistance selection of blind element used in linear photoconductive (PC) PbS detector for
counteracting background current was analyzed. It was found that the blind element resistance can be
chosen to be same as, or to be a fixed ratio to that of relevant sensitive element. And the ratio should be
equal with ratio of biases applied to blind element and relevant detector. Two linear PC 1x128 PbS
infrared focal plane array (IRFPA) detectors, with sensitive element size of 100 pm %100 pm, and blind
element size of 100 pm x100 pm and 200 pm x50 wm, were fabricated and their performance were tested
by IRFPA test system. Results show that when the working condition satisfied average responsivity and
average detectivety are same for using different blind elements. Results validate the feasibility that
background output uniformity improvement of IRFPAs by tuning the resistance of blind element.
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Fig.1 Pixel configuration for 1x128 linear PbS IRFPA detector
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Fig.2 1x128 linear PC PbS IRFPA detector
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Tab.1 Characteristics of 1x128 linear
PbS IRFPA detector

Characteristics Value

Room temperature 300 K

Working temperature 700 K
Working wave band 1-3 wm

Diameter of hole of diaphragm 5mm

Distance between hole of diaphragm 30 em

and photosensitive detector
Size of photosensitive element 100 pmx100 pwm

Bias voltage 0.5-4V
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Tab.2 Comparison of working parameters of detector

Working parameters Value

Size of reference element 100 pmx100 pm 200 pmx50 pwm

Bias voltage applied to

PbS detector 3V 3V
Integration time 20 s 20 ws
Integration capacity 16 pF 16 pF
Bias voltage applied to ROIC 3.5V 3.5V
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Tab.3 Comparison of detector performance

Parameter Value

Size of photosensitive
100 pmx100 100 pmx100
element pm pm pm pm

Pitch of two neighbor
100 pm 100 pm

elements

Size of reference

100 pmx100 pwm 200 pmx50 pm

Working wave band 1-3 pm 1-3 pm
Average responsivity 4.19x10° V/W 4.28x10° V/IW
. 5.79%x10°cm - Hz'?+ 5.85%x10”cm -
Average detectivity Wl H2 W
Room temperature 300 K 300 K
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Fig.3 Responsivity of 1x128 linear PbS IRFPA detector
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Fig.4 Detectivety of 1x128 linear PbS IRFPA detector
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