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Fig. 1

samples which being not pre-annealed at 650°C

Concentration variation of carrier with annealing temperature and time in p4ype ACZ and NCZ silicon
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NCZ silicon samples which being not pre-an-
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Fig. 3 Concentration variation of carrier after
annealing for 2h at different temperatures in p-

type ACZ silicon samples
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Electrical Characteristic of Oxygen—Related Donors
in p-Type Czochralski Silicon’

Yu Xuegong, Yang Deren, Ma Xiangyang, Tang Yan, Li Dongsheng, Li Liben and Que Duanlin

(State Key Laboratory of Silicon Material, Zhejiang University, Hangzhou 310027, China)

Abstract: The electrical behaviors of thermal donors and nitrogen-oxygen complexes in ptype CZ silicon are studied point. Af-
ter the annealing of silicon in different eycles. the resistivities and the concentrations of oxygen are measured by the four-point
probe and by a Fourier transmission infrared spectrometer (FTIR) at room temperature at wave number of 1107em™". It is
demonstrated that the electrical characteristic of the thermal donor in p-type nitrogen—-doped CZ silicon is the same as that in
n-type nitrogen-doped CZ silicon. However, the elimination temperature of N-O complexes in p-type nitrogen-doped CZ silicon
is lower than that in n+type nitrogen—doped CZ silicon. It is suggested that boron enhances the dissociation of nitrogen-oxygen

complexes in p~type nitrogen-doped CZ silicon.

Key words: czochralski silicon: nitrogen-oxygen complexes: thermal donors
PACC: 7280C: 6170A: 6170R
Article ID: 0253-4177(2002) 04-0377-05

* Project supported by National Natural Science Foundation of China ( Nos. 50032010, 69976025)
Yu Xuegong was born in 1978, PhD candidate. He is engaged in the research on the microdefect in large diameter silicon eystal.
Yang Deren  was born in 1967, professor. He is engaged in the research on the silicon materials science and technology.
Ma Xiangvang was born in 1969, associate professor. He is engaged in the research on the growth of silicon crystals and the impurity and de—

fects in silicon.

Received 1 July 2001, revised manuseript received 7 August 2001 2002 The Chinese Institute of Electronics





