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Study of the electrode etching in HgCdTe infrared detector

NING Ti,HE Bin,LIU Jing, XU Gang
(North China Research Institution of Electro-Optics, Beijing 100015, China)

Abstract ; Electrode shaping technology is an important part of infrared detector,and ion beam etching technology is
suitable for preparation of low-damage , high-uniformity and productive electrode systems due to its many advantages
such as high anisotropy and high resolution. In this paper,the electrode structures of the planar and mesa devices are
prepared by ion beam etching. The morphology and structure of the electrodes under different etching conditions are
characterized by FIB and SEM, and the effects of different etching angles, energies as well as heat treatment on the in-
frared detector are studied. The results show that the ion beam etching technology has many advantages such as
smooth sidewalls, high uniformity, strong stability ,and high process repeatability. Moreover,ion beam etching can also
achieve electrode isolation of mesa junction devices,but there are certain metal electrodes on the sidewall of the mesa,
which require further optimization of the etching angle. On the effect of heat treatment on etching,the lattice damage
caused by low energy etching can be repaired after high temperature activation. High energy etching causes both lat-
tice and electrical damage ,and heat treatment can only improve the performance of the PN junction to a certain ex-
tent. The Electrical damage forms a serious leakage effect on the surface of the PN junction, weakening the quality
factor RyA of the detector.
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Fig. 1 The modle diagram of iron beam etch, planar

Junction devices and hetero junction mesa photodiode
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Fig. 2 The electrode morphology of wet and dry etching in

MCT planar junction devices
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Fig. 3 The electrode morphology of ion beam etched tabletop devices
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Fig. 4 The electrical test under different beam pressure,

beam currents ,and heat treatment conditions
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