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Table 1 Infrared detectors on IRAS [1]

BB (um)  BRMESEAL BRIESHE RN (mmd)
12 Si:As 16 1.0x1.78
25 Si:Sb 15 1.0x1.78
60 Ge:Ga 16 1.5x1.5
100 Ge:Ga 15 1.25x1.25
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Table2 Characteristics of the infrared detectors for astronomy [5]

ZH Si:PIN HgCdTe  InSb IBC
ARSI (e/s)  <1000,300 K <1 <1 <1
(%) 60-80 90-95 70-95  35-60
M )87 38 4 3 (um) 0.4-1.1 04-15  04-55 2-28
B TARIR(K) 220-300 77 30 4-10
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Figure 1 Covered wavelength range and operating temperature of
infrared detectors for astronomy [6].
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Table 3 Key performance indicators of advanced Si:As BIB infrared focal plane arrays [13]

BB oo

PRI 2% Bt TARIRE  WEHR T2 H g e T HTHE
(um) (um)
Si:As(DRS Technologies, WISE) ~ 1024x1024 5-25 18 7.8K <Se 42 e RMS >10°e >70%
Si:As (Raytheon, JWST) 1024x1024 5-25 25 6.7K le 10 e RMS 2x10°e” >70%
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Figure 2 (Color online) Device structure of back-illuminated BIB
detector.
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Figure 3 (Color online) Device structure of front-illuminated BIB
detector.
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Firgure 4 (Color online) Energy band diagram and electric field
distribution of an n-type BIB detector operating at reverse bias.
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The imaging and ultra-sensitive detection of infrared radiation for cryogenic target in space and deep space
exploration have significant application value. The radiation intensity of the target below 300 K is quite faint, whose
corresponding characteristic radiation wavelength is very long. Blocked impurity band (BIB) detectors are one of the
most important members in far-infrared detectors, with advantages of wide spectrum coverage, high sensitivity, low
dark current, good resistance to cosmic particle radiation and capable of meeting the stringent requirements of
astronomical exploration in far-infrared waveband. Getting start from the demands of infrared astronomical detection,
this article represents the current status and progress on infrared astronomy, infrared detectors for astronomy and the
blocked impurity band detectors. Additionally, the device structure and simplified physical model of BIB detectors
are well-covered.
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