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Effect of Nickel on the Electrical Properties of Single-Crystalline

Germanium under Rapid Thermal Processing
LIANG Ping-lan', ZHENG Zhong-yun® , ZHANG Cun-lei’ , WANG Shao-feng', XI Zhen-qiang'
(1. Materials Engineering Center, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. PetroChina Southwest Oil&.Gasfield Company, Chengdu 610051, China)

Abstract: In this paper, nickel film is deposited on the n-type single-crystalline germanium by the
magnetron sputtering, then the effects of nickel on the single-crystalline germanium are studied by chan-
ging the time of rapid thermal processing, including the electrical properties, minority carrier lifetime and
diffusion behavior of nickel. The results show that in-diffusion and out-diffusion happen simultaneously,
nickel behaving as an acceptor changes the carrier distribution of germanium. With the heat treatment at
775 °C, the n-type germanium changes to p-type germanium, caused by the nickel compensating the origi-
nal donor. The resistivity of germanium decreases with increasing time, accordingly, the nickel concentra-
tion existing by the acceptor state increases with increasing time. Even a small quantity of nickel can rapid-
ly decrease the minority carrier lifetime of germanium, this shows that the level caused by the nickel is
deep level.
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