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Study of CdTe/ZnS composite passivation layer effect on the
performance of LW HgCdTe device

Li Xiongjun, Han Fuzhong, Li Dongsheng, Li Lihua, Hu Yanbo, Kong Jincheng, Zhao Jun, Qin Qiang,
Zhu Yingfeng, Zhuang Jisheng, Ji Rongbin

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: LW HgCdTe thin films were passivated by CdTe/ZnS composite passivation layer, and the
growth process of passivation films was improved. The MIS devices and photodiodes were fabricated by
using different passivation process. The SEM, C-V and /-V measurement were used to analyze the
interface characteristics and its effect on the performance of devices. The results show that the CdTe film
grown by improved process is more compact and has no large hole, the lattice structure order degree of
CdTe/HgCdTe interface is improved; The C—V curve of MIS device fabricated by improved passivation
process reveals high frequency characteristics, and interface fixed charge layers density is decreased from
1.67x10" cm™ to 5.69%x10" cm™. The photodiode with general process has large surface channel leakage
current under high reverse bias voltage, whereas the surface leakage current of the device with new
process is effectively suppressed.
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Fig.1 Schematic diagram of HgCdTe MIS device
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Fig.2 Schematic diagram of HgCdTe photodiode
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Fig.3 Cross-sectional SEM images of passivation layer/HgCdTe

interface under different passivation process
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Fig.4 C-V characteristics at various gate bias ranges swept from

positive to negative voltage
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Fig.6 Characteristics of LW HgCdTe photodiode under different
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