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Gain characteristics of MW HgCdTe avalanche photodiodes
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Abstract; The midium wave (MW ) HgCdTe avalanche photodiodes ( HgCdTe APDs) were prepared
by two different processes. The pn junction characteristics and the relation between gain and bias volt-
age for HgCdTe APDs were characterized by two different methods. The gain-bias curves of APDs

were fitted based on the Beck model and Shockley’s analytical expression. The results show that the
widths of the saturated depletion region for APDs fabricated by two different processes are 1. 2pum and
2.5um respectively. The wide depletion region effectively suppresses the tunneling current at high re-
verse bias. The effective gain of the device increases from nearly 100 to over 1000. Shockley's analyti-
cal expression gives an excellent fit to the gain-bias curves of HgCdTe APDs, and the fitting parameters
are similar to the results of J. Rothman at Sofradir.
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Fig.1 Schematic diagram of HgCdTe APD device
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Fig.2 The photograph of HgCdTe APD test chip after
flip-chip interconnection
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Fig. 5 Gain as a function of the bias of different
HgCdTe APD devices at 77 K
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Fig. 6  Depletion layer width in HgCdTe APDs esti-
mated from C-V measurements as a function of the ap-
plied bias at 77 K
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Fig.7 The response signal of HgCdTe APD as a func-
tion of applied bias at 77 K
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Table 1 Parameters estimated from least-squares fitting of
measured gain data using Beck’s model
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