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Performance Study of New Uncooled Indium
Arsenic Antimony Photoconductive Detector

CAO Hong-hong

(Huaxing Electronics Group Co., LTD, Infrared Branch of Shanxi, Xianyang 712099, China )

Abstract: An Indium Arsenic Antimony (InAsSb) thick film single crystal grown by new technology

was presented. With this material, a highly sensitive uncooled photoconductive detector was made by

using the same process as that of room temperature InSb detectors. The photoelectric properties and

spectral responsivity of the detector were measured and compared with those of the room temperature

InSb detector, the cooled InSb detector and the PbSe detector. The obtained data provided a reliable

basis for the wider application of InAsSb detectors operating in the mid and long infrared waveband

(5-12µm).

Key words: indium arsenic antimony; thick film single crystal; photoelectric property; spectral respon-

sivity; development prospect
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E = αεδ(T 4 − T 4
0 )A/πL2 (1)

J�
 E &?BE7D
�!K	 W/cm2,α

&E�89 (:;E� 1/2×21/2)
ε &?BE

<��L�E (� 1 >H) 
 δ &M=F – GH

>@I-
�8�& 5.67×10−12 W/cm2K4 � T
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T0 &AB�D
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P = An × E (2)
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D∗
bb = Rbb(AnΔf)1/2/Vn = Vs(AnΔf)1/2/PVn (4)
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Rv = 1.12Vs (5)

D∗ = 4.04 × 106Vs/Vn (6)
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( 1 )*+,-./0

L?VÆ RT (Ω) Vs(mV) Vn(mV) Rv(V/W) D∗(cm Hz1/2W−1)

1� 36 125 0.9 128 5.2×108

2� 40 105 0.32 87 9.8×108

3� 45 155 0.32 157 1.77×109

4� 48 150 0.32 146 1.6×109

5� 29 115 0.32 129 1.45×109

( 2 12+3),-./0

L?VÆ RT (Ω) Vs(mV) Vn(mV) Rv(V/W) D∗(cm Hz1/2W−1)

1� 86 700 0.46 7.8×102 6.1×109

2� 140 1450 0.70 1.6×103 8.4×109

3� 94 1050 0.70 1.2×103 6.1×109

4� 129 1200 0.38 1.3×103 1.3×1010

5� 80 800 0.34 9.0×102 9.5×109

( 3 45+3),-./0

L?VÆ RT (Ω) Vs(mV) Vn(mV)

1� 8.7 295 9.2

2� 5.5 290 13.1

3� 10.3 313 7.1

( 4 637,-./0

L?VÆ RT (kΩ) Vs(µV) Vn(µV) Rv(V/W) D∗(cm Hz1/2W−1)

1� 220 110 9 7.0×102 1.05×108

2� 350 120 12 7.63×102 8.6×107

3� 480 98 8 6.23×102 1.06×108
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