R E
2002 “E 4 H

8 ¥

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.23,No. 4
Apr., 2002

= E R IE X SR RIE A B =2 M
oW wEC DEEY AFE BB A Misiuk®

(1HRTRFREP R MR T A0, b 310027, i)
(2 BA R B THORISUR, 30, %)

BE: 09T A NEIE(1GPa) BT 450°CH Ak B by fr S 0BEAT o R0 52 . 38 S5 vl B S R WRAS 1 U T R
AR TR FE i, e AL BB 23 AR R R T RS TN AR SO, 2 AT R TN AR SR DOE A L T
FE DU 22 WY, W T Ak R ot A 1 2 e R R0 21l T A B8 A2 TR M AR B AR i 3% e W] RO 2 I

FA Ak H Lt A I AR T R AT D)K.

X e DiEE MOl 6k
PACC: 8130M: 8140G

FESES: TN304.1'2 XEEFRIRE: A

1 35l

S B RE R P R R, B R AEK
o P s R S SR AR B A S I Nt
SRR, BEAT ELHL RS AN 1) 35 K ELAR T 1A R, i
e A A ke B A AATT T . SR DAY KR
(TR 5 52, 90k 1y e il B () SR AR O s ST
DA K B i 5 A 1 e B T DA R B T 2 R
WIS <8 2% BTG VS, DT SR A i T A I R TS
X (DZ) " B A A B B 1 2R T AN T R AR, AR
Fle FL B R 2R R BB Y. O T k2 v T A A B 3
{140 24% JO T 7 43 At R O B R T P A I fE i, A
Tk EIEEHREER T EY, LI 500°CLLF.
{EL L, 63K AN P 7 AR AR 22 it 1, 3
FEAEAR LS b F 1 i 2 Pk i, PRAR SR e
B IR A X e T AT IR R S RN 4)
A E V)RR, TR AL By B B G & 24 kb
B L b A I AT LA R TR (R s, DAL,
FUADTIE FEARIR A T AT IR B 3 X

(6 50 SRR G T 0 B 301 H ( kil 50032010)

B A2 95,1976 AR R, MR WETAE, MCIRRERD R R I AT

XEHRS: 0253-4177(2002) 04-0394-05

BIF A IRAE A )il T FA AR B, A DT 1) 2 ik
A SAIR KA T, YU )AL % T
R S EE S8 N S R (T =N i 51 ) P X
A 2B R A U, EDTTE RS B R Y, X
FAYTE W 2L T B 5RES, X IR AT BN g5
Wi B K IS 32 AR S BCIR DT TE™, e e T i FE e,
AR Z M B 8] B3, 3BT ALHTE
W7 B 7 A, AN Ty AT TR ol A v il aR K, 23R
R AR DTTE, ) daAs = AR AR g, SR8 =k
PR, XSO (A DO T A R AL = A N ) 2%
FEAR KRR FE b 52 i i 1A v s ke B 110 94 P52 B A, A
T SR B i 1 ST R, DR, %3 A R s A2 i
52 W S0 DTUE IR A8 1, R FRATT S 4 H R AT Sk B
P B AT R L

AR ol A% B, A ) AR il R ST E 1Y
KA MR, KT I A A 1R
HUTE S KR, DT IR AL A2 A DTTE 254,
HERSGH AR . Misiuk 55 A GHF5TR M, 76 Ml
e R (HT -HP) A BRI, /N B4R I A0 T3E v BLRTK
BRI DU L [RIAFAE. W T R ARBE R S, I

A U, 1964 A, R R AR SO AT, MR ) 2 i B 1 WE O
BAERE 95, 1928 AL A, HORE LB AR R b [ELR A B B, ARRER LA R BB R I

2001-07-04 W #], 2001-10-19 5 K

©2002 Hr[E L



4 1 T WEME M B PGSR U IR R 1 S

o/ HARNRYOE R, KERPNAIRKKR X
2 W, o e AL B B R DL BRI AL T 18 I
A%, HR T/ BRI e A Y. (HE,
3 H A4 Ak, 76 8 R 0 S 5 A K 0 )
R IE.

AL Ay PEE S B (TEM) WF9T T 76 &
FER 450°CHAb B S (450 DT TE, K BLAG R & % 1 11
/N RH ST A . i EL DU F - e BELASC ey it 1,
5 Pl = AH 5 1 A0 B IR AR E i TR AR EE R B R A
AT A S A A B AR LR T R AR BE IR R A AR K
P

2 ZTR5HER

SUK A n B (10 BB SR N RE &, R
Nicolet410 7] HL 25 48 21 SR E SO 15 430k 4k
Fi F A B MR . AU PRI SR 1107 em ™ 'R I,
FEIE T4 3. 14X 10" /em?®, B A6G B & 19 18] B 40 11
WREN 9.3 X 10" /em”, Bk (19 9 J8E 76 BRI AR BR LA F
FE &2 B 4, — ¥4 B AE 450°C L B R 10°Pa
ML 100; AW, 55— Sl K SE T T
450°CHAEFH 10h 1 90h. 25, Il Philips CM 200
T3 S e e, o e T Ak B R 2 R B SR DT HE AT
JIE=3

t |% E

P2 450°C g A4 FE 1R J5 FLALRE WL 5 b A2 1 o
FOFSUPTHEM TEM By

Fig. 2 TEM picture of tiny oxygen precipitate
generated by 450°C annealing under high pres—
sure for 10h
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Fig. 3 TEM image of tiny oxygen precipilate
formed by 450°C annealing under high pressure
for 10h
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Fig. 1 TEM picture of oxygen precipilate
formed by 450°C annealing under high pressure
for 10h, which being similar to the as-grown pre—

cipitate
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Influence of High Pressure Heat Treatment on Nucleation of
Oxygen Precipitation at Low Temperature in CZ Silicon’

Xu Jin', Yang Deren', Ma Xiangyang', Li Chunlong', Que Duanlin' and A.Misiuk’

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

(2 Institute of Electronic Technology. Polish Academy of Science, Warsaw., Poland)

Abstract: The influence of external high pressure( IGPa) on the oxygen precipitations in CZ-silicon treated at 450°C is investi-
gated by transmission electron microscopy (TEM).TEM reveals that oxygen precipitates with higher density but smaller size
generated in the specimens treated under the external high pressure compare to the specimens treated under the atmosphere,
indicating that the high pressure can stabilize the oxygen precipitates with small size. It is also found that the concentration
and creation rate of thermal donors can increase dramatically by 450°C annealing under external high pressure, so it can be
concluded that the thermal donors have a strong relation with the nucleus of oxygen precipitate, i. e. the thermal donor is the

embryo of oxygen precipitates.
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