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Fig. 1 Optical images of oxygen precipitates in the
cross section of the NCZ-5i subjected to three-=step
annealing. A.B and C represent the different regions

in the cross section of the waler, respectively
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Fig. 2 Optical images of oxygen precipitates in the

cross section of the CZ-8i subjected to three-step an—

nealing
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step annealing
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Fig. 4 Depth profiles of the oxygen concentration and
nitrogen concentration as well as the profile of oxygen
precipitates density in the NCZ-Si wafer during the
three—step annealing (a), (b)and(d) indicate oxygen
concentration profiles after the first step annealing
(1150°C, 4h), the second step annealing(650C, 128h)
and the third step annealing( 1050°C, 16h) , respective—
ly; (¢) represents depth profile of nitrogen concentra—
tion after the first step annealing. ( e) represents depth
profile of oxygen precipitates density in the NCZ-Si

wafer after the three-step annealing.
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Effect of Nitrogen on Oxygen Precipitate Profile
in Czochralski Silicon Wafer

Cui Can, Yang Deren, Ma Xiangyang, Yu Xuegong, Li Liben and Que Duanlin

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

Abstract: T he effect of nitrogen on oxygen precipitate profile in Czochralski ( CZ) silicon wafer is investigated. A M ike depth
profile of oxygen precipitate density is observed in the nitrogen—-doped Czochralski silicon (NCZ-58i) wafer subjected to three—
step annealing ( 1150°C, 4h+ 650°C, 128h+ 1050°C, 16h). Perfect DZ forms in the near-surface region. Small oxygen precipi—
tates with high-density appear in the adjacent region of the denuded zone (DZ) inside of the bulk. And large oxygen precipi-
tates with low—density appear in the center bulk region. It is considered that the M Hike depth profile of oxygen precipitate
density in the NCZ-5i wafer is closely related to the depth profiles of interstitial oxygen concentration during the three-step
annealing process and nitrogen out—diffusion at high temperature, as well as the effect of nitrogen enhancement on the oxygen

precipitation.
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