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Sulfide treatment of HgCdTe substrate for improving the interfacial
characteristics of ZnS/HgCdTe heterostructure

Jin-Sang Kim, Seok-Jin Yoon, Chong-Yoon Kang, Sang-Hee Suh’

Korea Institute of Science and Technology, Center for Nano Structured Materials and Technology’

Abstract

The results of numerous studies in II-V semiconductors show that sulfur treatment improves the

electrical parameters of II-V compound devices. In this article, we examine the effects of sulfidation of

HgCdTe surface on the interfacial characteristics of metal-ZnS-HgCdTe structures. Different from

sulfidation in III-V material, S can not be act as an impurity because II-S compounds (ZnS, CdS)

generally used as passivant for HgCdTe. Our studies of sulfur-treatment on HgCdTe surface show

that sulfur agent forms the S~ S, II-S bonds at the surface layer. These bonds are very effective to

improve the electrical properties of ZnS layer on HgCdTe by reducing the possibility of native oxides

formation. After the sulfidation process, MIS capacitors of HgCdTe show great improvement in

electrical properties, such as low density of fixed charge and reduced hystereisis width.
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23 1. The relative intensity of Cls, Ols,
Cd3d, and Te3d XPS core level peaks of the
HgCdTe surface after Br-methanol etching and
(NHy2S« treatment.
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a8 3. XPS narrow scan spectra for S2p peaks
of ZnS on Br-etched HgCdTe(a) and (NH4)2Sx
treated HgCdTe substrates(b).XPS signals from
interface were determined by appearance of Hg
signal of ZnS/HgCdTe structure.
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