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The passivation effects of CdTe deposited by MBE
in MW HgCdTe photodiodes

XIE Xiao-Hui", LIN Chun, CHEN Lu, ZHAO Yu, ZHANG Jing, HELi
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The characterizations of CdTe film deposited by molecular beam epitaxy (MBE) in-suit had been studied us-
ing atomic force microscopy (AFM) and scanning electron microscopy (SEM). The cross-hatch pattern can be seen on
the CdTe film surface. The roughness of CdTe film deposited by MBE in-suit on HgCdTe is about 1~2 nm. The minori-
ty carrier lifetime of HgCdTe passivated by CdTe in-suit is larger than the HgCdTe passivated by the CdTe deposited by
E-beam evaporation after etched top lum HgCdTe at 77 K. The /-V characteristics of MW photodiodes passivated by the
CdTe in-suit are similar with the photodiodes passivated by the CdTe/ZnS films.
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Fig. 1 Flow-process diagram of HgCdTe photodiodes passivated by the CdTe in-suit
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Fig.2 Topography images of CdTe or HgCdTe using laser
scanning confocal microscopy (a)CdTe deposited by MBE,(b)
HgCdTe after etching CdTe in-suit, and (¢)HgCdTe after etch-
ing top layer HgCdTe
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Fig.3 AFM topography images of CdTe or HgCdTe (a)CdTe
deposited by MBE, (b) HgCdTe after etching CdTe in-suit, and
(¢)CdTe deposited by E-beam evaporation
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Fig.4 SEM top view images of CdTe or HgCdTe surface
(a)CdTe deposited by MBE, (b)HgCdTe after etching CdTe in-
suit, and (¢)CdTe deposited by E-beam deposition
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Fig.5 Cross-sectional SEM images of the CdTe and HgCdTe
interface (a) cross-sectional images of CdTe deposited by
MBE, and (b) cross-sectional images of CdTe deposited by E-

beam evaporation
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passivation with CdTe by MBE
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Fig. 6 I-V and R-V characteristics of HgCdTe photodiodes
with different passivation layers (a)photodiodes passivated by
CdTe in-suit, (b) photodiodes passivated by CdTe/ZnS, (c) pho-
todiodes passivated by CdTe in-suit with annealing after im-
plant, and (d) photodiodes passivated by CdTe/ZnS with an-

nealing after implant
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