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STUDY ON THE MINORITY CARRIER DIFFUSION CHARACTERISTIC
OF HgCdTe DIODES BY I-V MEASUREMENT
IN A VARIATIONAL MAGNETIC FIELD

JIA Jia, CHEN Xin-Yu, LI Xiang-Yang, GONG Hai-Mei
(State Key Laboratory of Sensing technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract ; The zero-bias resistance area product ( R,A) and the saturation current density J, are both key parameters to give
an indication of photodiode performance. In this study, an effectual experimental method to study the minority carrier diffu-
sion characteristics of Hg, _ Cd, Te photodiodes was presented. By I-V tests in a variational magnetic field B, R A and J;
measurements were carried out as a function of B in the alloy composition range 0.5 < x <0.6. Based on the test results,
the minority carrier diffusion length of short wavelength infrared (SWIR) HgCdTe photodiodes operating at room tempera-
ture was calculated. The value is in agreement with the scale measured by laser beam induced current( LBIC) method.
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Fig. 1 Schematic diagram of /-V test in a variational mag-
netic field
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Table 1 Sample ID and its material data used in this
study

R %S 1# 24 3#
43 x 0.59 0.51 0.50
BXBERE Tu/ (%) S 56 56
EHEHEE  p’(Q - cm) 9.6 29.3 17.8
FERSTRE Pyox/(cm 3) 5.53x10" 1.26 x10'5 8.50 x10'°
FRIBE  pagor/(cm®V 7IS™H 1220 170 44
Al SN Aoox/ (pm) 1.68 1.73 1.74
DY HR 73001/ (15) 12 92 380
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Fig.2 Plan layout of the samples
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Fig.3 Magnetic field dependence of R,A(sample 1#)
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Fig.4 Magnetic field dependence of J, ( sample 2#)
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Table 2 Comparison of Le in p-HgCdTe between the
data measured in variational magnetic field
and with LBIC method

Le/ pm THHE LBIC 3
14 20 25
24 13 15
3# 8 12
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