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Variable-area diodes with LW HgCdTe

LI Xiong-Jun, HAN Fu-Zhong, LI Dong-Sheng, LI Li-Hua, HU Yan-Bo,
KONG Jin-Cheng, ZHAO Jun, ZHU Ying-Feng, ZHUANG Ji-Sheng, JI Rong-Bin"
(Kunming Institute of Physics, Kunming 650223, China)

Abstract; A series of variable-area photodiode devices with different P/A ratio were prepared by differ-
ent passivation processes. The relationship between R,A of the devices and 1 000/7T was analyzed in
temperature range 77 ~ 147 K. The result shows that the dark current of device is dominated by diffu-
sion current in the temperature range. The distribution of RjA was studied. The bulk defects and non-u-
niformity in HgCdTe thin films have an important influence on the performance of the device at 77 K.
Due to the increase of the bulk diffusion current at 127 K, the effect of the defect on the device is sig-
nificantly weakened. R,A values of the devices decrease with the increase of P/A ratio, which indicates
that the surface passivation has an important effect on the device at 77 K and 127 K. The relationship
between R,A of the devices and P/A ratio was analyzed based on Vishnu Gopal model. The surface
leakage of the device is confirmed, and the effect of surface passivation on the performance of the de-
vice is effectively reduced by the improvement of the passivation process.

Key words; LW HgCdTe, variable-area diode, surface passivation,R,A,P/A
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Fig.1 Schematic diagram of device arrangement on a test
chip
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Table 1 A list of devices with equal size but different shape
in the implant area
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Fig.3 The I-V curves of diode at different temperatures
(a) I-V characteristics, and (b) R-V characteristics
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Fig.4 The relationship between RyA and 1 000/T for the
diode
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Fig.4 R,A distribution plots for diode device with different

P/A ratio at temperature of 77 K processed with (a) general
passivation, and (b) improved passivation
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Fig.6 R,A distribution plot for diode device with different

P/A ratio at 127 K fabricated with (a) general passivation,
and (b) improved passivation
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