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Table 1 Samples used in this study

B S LB/ (e em) | H)BGUHAIES 10%em ™ ?
As*-1 0. 0039 .6
Ast-2 0. 0032 1.3
As*-3 0. 0036 1.1
Sh*-1 0.0153 1.4
Sht-2 0.0153 1.3
Pr-1 0.0019 1.7
pt-2 0.0015 1.6
p*-3 0.0012 1.2
B*-1 0. 0205 1.7
B*-2 0.0243 1.6
B -3 0. 0183 1.4
B'-4 0. 0154 1.3

B-1 19. 4 1.8
B2 13.2 1.7
B3 13.1 1.6
B4 8.7 1.5
P-1 46. 8 1.7
P2 50.3 1.6
P-3 39.6 1.4
P-4 40.0 1.2
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Fig. I Oxygen precipitation A[ O;] as a function of the inr
tial oxygen [ O;] for lightly doped silicon after the heat treat-

ment( 600~ 900 C,0.5°C/min + 1100 C, 6h)
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Fig. 2 Optical micrograph of lightly phosphrous doped silicon samples having different initial oxygen concentration after

the heat treatment along with Schimmel preferential etching
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Fig. 4 Optical micrograph of BMD of different heavily doped silicon wafers after the heat-treatment along with Schimmel

preferential etching
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Oxygen Precipitation and Induced Defects in Heavily
Doped Czochralski Silicon’

Huang Xiaorong, Yang Deren, Shen Yijun, Wang Feiyao, Ma Xiangyang,
Li Liben and Que Duanlin

( State Key Laboratory o Silicon Materials, Zhgiang University, Hangzhou 310027,  China )

Abstract: The effect of dopants on oxygen precipitation and induced defects in heavily doped Czochralski ( CZ) silicon is investigated. It is
found that oxygen precipitation is enhanced in prtype ( B) heavily doped silicon, but no induced defects are detected . However, oxygen precipi-
tation is retarded in i type heavily doped silicon and stacking faults are also observed. Furthermore, the oxygen precipitation and induced stack-
ing faults are affected by the type and concentration of dopants ( P, As, Sb) . Based on these facts, the effect mechanism of dopants on oxygen
precipitation and induced defects in heavily doped silicon are discussed. Dopant intrinsic point defect interaction and covalent radii effect of

dopant are plausible explanation of the results.
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