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Abstract

HgCdTe is the most versatile material for the developing infrared devices. Not like M-V compound
semiconductors or silicon-based photo-detecting materials, HgCdTe has unique characteristics such as adjustable
bandgap, very high electron mobility, and large difference between electron and hole mobilities. Many research
groups have been interested in this material since early 70's, but mainly due to its thermodynamic difficulties for
preparing materials, no single growth technique is appreciated as a standard growth technique in this research
field. Solid state recrystallization(SSR), travelling heater method(THM), and Bridgman growth are major techniques
used to grow bulk HgCdTe material. Materials with high quality and purity can be grown using these bulk
growth techniques, however, due to the large separation between solidus and liquidus line on the phase diagram,
it is very difficult to grow large materials with minimun defects. Various epitaxial growth techniques were adopted
to get large arca HgCdTe and among them liquid phase epitaxy(LPE), metal organic chemical vapor
deposition(MOCVD), and molecular beam epitaxy(MBE) are most frequently used techniques. There are also
various types of photo-detectors utilizing HgCdTe materials, and photovoltaic and photoconductive devices are
most interested types of detectors up to these days. For the larger array detectors, photovoltaic devices have some
advantages over power-requiring photoconductive devices.

In this paper we reported the main results on the HgCdTe growing and characterization including LPE and
MOCVD, device fabrication and its characteristics such as single element and linear array(8X1 PC, 128X1 PV and
120x1 PC). Also we included the results of the dewar manufacturing, assembling, and optical and environmental
test of the detectors.
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Fig. 1. Etch pits on CdTe(a) and CdZnTe(b)
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Fig. 2. IR transmission spectrum of CdTe
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Fig. 3 Misfit dislocation at the interface of Hgo7CdosTe and CdTe
(a) substrate having higher dislocation density

(b) substrate having lower dislocation density
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Fig. 4. Surface morphology of (a) CdTe(3 mm) and
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Fig. b. Cross-sectional view of 8X1 PC after metallization
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LN, IR window
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Fig. 7. Optical measurement set-up for infrared detector
Table 1. Typical properties of 8 X1 PC detector
Resistivity Responsivity Detectivity Cut-off
RT 80K (500K, 800Hz) (BOOK, 20KHz, 1) wavelength
<5009 200~ 7002 300,000~ 400,000 V/W >8x10"cmHz"*W ! 105~125 m

Fig. 8. Fabricated 128X1 PV junction diode
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Fig. 10. AFM image of etched HgCdTe in (A) bare. (B) 25% (C) 50% and (D) 63% CH4
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Table 2. Electrical properties of ECR plasma etched HgCdTe
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Fig. 13. 8xX1 PC infrared detector fabricated
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Fig. 14. Typical thermal image of TAS970K
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fabricated in Korea
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Fig. 15. Measurement of vacuum level after sealing
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