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Fig. 1 Distribution of [ Oi] along radius direction in
the wafers sampled from the head portion of CZ and

NCZ silicon after annealing at 1050°C for different

time
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Fig.2 Distribution of [ Oi] along radius direction in the wafers sampled from the head portion of CZ and
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Fig. 3 Distribution of [ Oi] along radius direction in the wafers sampled from the tail portion of CZ and NCZ
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Fig. 4 Distribution of [ Oi] along radius direction in

the wafers sampled from the tail portion of CZ and

NCZ silicon after two-step annealing ( 800°C+
1050°C)

N 3 cz i REfe B UTvE, 1 H & 28 0E 5
NCZ fek o i A A0 TE )% B CZ fe i — AN Hch
. FTLABRATIA N NCZ iErp AR e 2 N
(U P 1, A% CZ Bk b 2 i a8 fr vesE 1. TRl
(5256 2R UESE N 76 il B gk 5 2R S i e 1)
A, T AE SRR AE K N BB L NN B R AFERE
o, AR ARARA HIE) 1150°CAE AT, No B 5 5547 e A
% N2V B, XAV B R

NN+ 2V - N2Va (1
R N HEUNT 1NV eSS B N2-02-V.

5L A, IR AT A Mg A 1t R RS i A L e (1 A
G, IXFEFE T KA 10 2507, 25 0 KK B, i
TAAARL 1 1) A 5 B — 5 R S IR A3 A6, T LA A
{73 OSF A KF ) N R B, [m] I IR DR K.
(EREY i A iV a0 7 Lo = =B N e Rl R . = R
VEMRZ D EN 2 (R — DB . FTLAYE NCZ fiE
o BRI PUTEAZ G T Bt N RS A (1
PesE . AT N2 76 SR #5428 1m0 19 40 A 2 3
AP0 T LADTIE A% O (4% 5 43 Al 2 B b 28 P
SE, AL voids XY N2-02-V. ZELL OSF # X
2, Wl S5 R SF I R AR SR T % R, BT LALE
Faih — B KA, voids X4 F P L OSF SR [X
Z(kE 3(b)).

15 B 5 (00 0 AV 20 B b, 384 N2 #0RAF R
K. B FAE R 1150°C, voids X K 25 A7 1 FE 4
211 Na, T LY da kA #1 3) 750°C LR, 746 OSF
B J 431 N2 W PE BT voids X, (1T N2 £F 700~
450°C fig 55 4 SO A e Nw O B2 A5 1, 1 i P 1)
NIV DTTERZ L, IXAN RN 7 R R

mN2+ 2r0 — 2N .0, (2)

T LA OSF 21X /)N 189 4, 30 3 A% o0 8 5 22 g 3g KT
voids PX. R ZEMR i P 22 0 KL R voids X
M5 T PR ELE OSF B XD (Bl 4(b)) . MiZFRil K
F& NwOn FEARIR (S D0TE 00 1 % 22 L CZ Bk
0.V KIRZ, FrbAEHE R 208 T 0.-V 15

M.

4 it

AR SCEBWII T AEKEAR NCZ BE 5 a0
JE A= S T (V5 ). 3@ ek il — 2R K (1050°C) A
ik =il 5 25 3R K (800°C+ 1050°C) , A IRAE ik
i B A BUANMEE E D, Ty EL™ S T A0
VEHT SRR A, iR IRATIA A KH R NCZ
fikrp, N ik 7 A A A O R A R B B A
() P 52 45 R, N T s 2818 HE A [R) ROST 1 D A S D
ESCIERE b, TR T KA A AR SR N BAE
M J5i A= A PO I PLEE.

Bt VAR RO A 2 SR o W K
T 2 38 4 ey 1 o s AR g,



119 SRR R AR A A b U LA DT 1) 5 ) 53

226: 19
§%Im [ 71 Sumino K, Yonenaga I, Imai M, et al. ] Appl Phys, 1983, 54:
5016
[ 8] LiD,Yang D.Que D.Physica B, 1999, 273~ 274: 553
[ 1] Wijiaranakula W.] Electrochem Soc, 1992, 139: 6049 [ 9] Yang D, Ma X, Fan R, et al. Physica B, 1999, 273~ 274: 308
[ 2] Ttsumi M, Akiya H, Ueki T, et al.J Appl Phys, 1995,78: 10 [10] Sun Q.Yao K H.Gatos H C.J Appl Phys. 1992, 71: 3760
[ 3] :;_\flllt;lg.::“l orita E. Tanaka T.et al. Jpn J Appl Phys. 1990, [11]  Aihara K. Takeno H, Hayamizu Y, et al. J Appl Phys, 2000,

88: 3705

[12]  Shimizu H, Munacata C, Honma N, et al. Jpn ] Appl Phys,
1992, 31: 1817

[13]  Voronkov V V. Falster R.]J Cryst Growth, 1999, 204: 462

[ 4] Huth S. Breitenstein 0. Huber A. et al. ] Appl Phys. 2000,
88: 4000

[ 5] Rozgonyi G A.Doysher R P.Pearce C W. ] Electrochem Soc.
1976, 123: 1910

[ 6] Ammon W.Holzl R. Virbulis J. et al. ] Cryst Growth, 2001,

Effects of Nitrogen on Grown-in Oxygen Precipitates
in Large Diameter Czochralski Silicon’

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

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

Abstracts: The effect of nitrogen on grown-in oxygen precipitates in large diameter Czochralski (CZ) silicon is investigated.
After one-step high temperature annealing and low -high temperature two-step annealing. it is found the behavior of oxygen
precipitation in nitrogen—doped CZ (NCZ) silicon is significantly different from that in the conventional CZ silicon. T he oxygen
precipitation in voids zone is much heavier than that in OSF—ing zone in NCZ silicon after one-step high temperature anneal-
ing, while less than that in OSF-ring zone after low-high temperature two-step annealing. It is believed that the size and distri-
bution of grown-in oxygen precipitates are changed by nitrogen doping by the means of vacancies. Based on these facts, the ef-

fect mechanism of nitrogen doping on grown-in oxygen precipitates is discussed.
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