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Studies on InAs/GaAsSb mid-wavelength interband cascade
infrared focal plane arrays

ZHOU Yi", CHAI Xu-Liang'?, TIAN Yuan', XU Zhi-Cheng', HUANG Min', XU Jia-Jia',
HUANG Ai-Bo', BAIZhi-Zhong', CHEN Hong-Lei', DING Rui-Jun', CHEN Jian-Xin"", HE Li'
(1. Key Laboratory of Infrared Imaging Materials and Detectors, Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Science, Beijing 100049, China)

Abstract: Mid-wavelength infrared interband cascade photodetectors (ICIP) for high operation tempera-
ture applications were designed and grown in molecular beam epitaxy (MBE) system. Clear optical re-
sponse was measured even at a temperature of 323 K, and the dark current density was 4x107 A/cm™
at 140 K for single element device. Based on great material quality of the two-stage ICIP, 320x256 fo-
cal plane arrays (FPA) were demonstrated using dry etching. The FPA has a quantum efficiency of
30% from 80 K to 120 K. At 127 K, the device has a noise equivalent temperature difference (NETD)
of 55. 1 mK and dead pixel rate of 2. 3%. Clear infrared images have been taken for a room tempera-
ture target with the focal plane arrays at 127 K.

Key words: photoelectric detector, infrared focal plane arrays, interband cascade structure, high
operation temperature
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Fig. 2 High resolution x-ray diffraction curves of the two-
stage ICIP

2 ERE5HM

A [ 25 16 PR g 7 14 A8 T e 197 O 3% 4n [ 3
TN e R AE 323 KO ARER T LA 2] 3 BB 4 i 10 '
1. 100 K, 50% B AN 3. 95 pum , DR Mle) [ 52
R 1,24 A/W, Bifi 5 I B A 100 K T 21 220 K, 2%
1 1 g o7 AR5 R AR . 220 K T 31 323 K
b S 25 i o7 U /N, 323 K IG5y
0.47 A/W. X kg B A W i Tt v, Wi DX o A 2
b & R /1 & N5 108 WA NP E I G N WA N L4
W DX REFE I, AR R T AN BE S8 Bl A | S B0

I EEV /D . R TS AT R AR R AT A
ST PRI A R A X R TR B R G 1 o, AR
BRI S FRCR AT LATRE] 30% LA L. WA Ry S 3% m]
PIE R, TARIRE THE 2 220 K R 254 8% 7T 2L
AT 38% My TE 3%, My i T AR IR B A8 T 1 A Al
PR N ARE .

1.4

100K
L2k ICIP

=
2 —_—

T 08f = 180K
2 o6l 220K
g 260K
2 04f —300K
L

& —323K

Wavelength/um
&3 7 [E] 9B BT e (4 A2 TR e G 1

Fig. 3 Optical responses of the single-element interband cas-

cade photodetectors at various temperatures
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Table 1 Test results for mid—wavelength ICIP FPA at different operation temperatures

NETD
T/K Uniformity D*/(cm+Hz"/W) K Bad pixel rate integral time/ms
m
90 8. 0% 2.17 x 10" 30.0 1.35% 10
100 7. 5% 2.06x 10" 30.5 1.53% 10
115 8. 0% 2.17 x 10" 29.0 1.98% 10
127 7.3% 1.60 x 10" 55.1 2.30% 5
136 9. 0% 8.36x 10" 237.0 4.57% 1
3 gﬁi{e lutionary infrared photoelectric detectors (1], Acta Physica
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