%529 % 59 W * 5 & % # Vol.29 No.9
2008 4 9 f JOURNAL OF SEMICONDUCTORS Sep. .2008

$200mm KPHEER W A B P fE 2 &
S KPERESGERHHAR

HAE #EE X & TEA

G JE Tl R Be . K 300130)

%%

ME. AABEREL. X CZRARERAZHFRMARWEMNLE. BIAAFASWALETHERGE M 2)RRG. R
RIMIE WAL I AT R ARG » Sl 515 20 W 260 38 o o Ok v e T2 6 BE 1 S M s, DR S i T

S AH LA ) T2 o R A AR B R B AR 1 v PR R Y 3 S S A T A O AR G RE AR R 4 T IO R R T 4R

i AL T

iR T

=

KRB AR LR
EEACC: 0510

HESES: TN304.172 MXEEARIRED: A

1 5|8

21 fh4l  BRURSE ML A o 25 ik g H A 35 A, 4= Bk A 41
KRS AR 7 R FE A WAL N\ S 0 20 A I 2 T 4K 2]
BB ARRE I AR LR SRR RO R T K SR
PR EARAT Al B9 32 7 it o o A ek R B AE PR Tt o 3l 1 Tl
Gy W04 90 %o » v AL Ik 1 K B H Yl 1) e A0 R B
AELHC AR 7 JRAS AL 2 R P it i A BT L e ) B A A
AR (DY R AR B AR (2) 32 & f ok R R
T+ i R AR DR 37 T 4 0 ) ) I o 755 285 o 1k A 1
HIC SO R X DRI s 2 o TR AR 8 B A R R T K B
WA 1 S SR 2R A3 XI5 [ 7 TDR-80 HL iy pt 7
WA GAEAT T o0 M ddealt » B AT BROGIE X 4 5 i i 4
Lo Ry At AT T RUEB IS 0 b T R R AR Sk
T 25 it TR AR F S iR o B R T I X AL AT T
Wig.

2 BigHH

i 37 2 A B B R ST TP AL L 23 A X R A A
TR T B AR A ) R A 2 3 e i A A
PR T PF BTt R (EL A 2o 7 v 11 9 58 T #) T IR AR 20 52
LR S I 1 1 B o R AR D R

3 HEHEHY

AL JE B T TDR-80 H f 4 #E 47 19 1€
ASmm R AL FRAARMFRALEREREN
200mm £y p BU[L100 JAE 5 . R RS BT X T30 &R 4

* H R H R34 BT B (kS . 60576002)
T M {E1E# . Email: jackeychuen@163. com
2008-03-14 Y £ ,2008-06-02 & i

XEHS: 0253-4177(2008)09-1790-04

AT T 20 ARy (DRSS (DO EZ AR
MARGHA S FWEAG); OWHBALZE FHALS
GASR S5 ER A S  BUE TG ARG ME 1 .

3.1 ERRBHBERMU

TR R S 24T R B FAT T R AT
TRERBROT R R A T A R A
OGS L A R R R S R 1 R .

AL A i TR A SO Al B AL 18 IE k-e it AL

Aooling cover

Argon flow

iy

Molten
o Crucible |

Single
heater

Double heater

Bl SRASkERZE
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Table 1 Physical properties and data of argon
Parameter Value
Conductivity 0.2373W/(m « K)
Density 0.558kg/m?®

520.8J/(kg * K)
4.95X10 °kg/(m * s)
1500Pa

Heat capacity
Viscosity

Pressure
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Table 2 Material characteristics

Conductivity

Emissive JOW/(m - K
Silicon ingot 0.55 24
Silicon molten 0.31 67
Quartz crucible 0.50 3.2
Graphic crucible 0.90 41.9
Thermal shield 0.40 105
Solidified graphic felt 0.70 2.5
Cooling cover 0.10 195
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Fig.2 Comparison of the argon velocity
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Fig.4 Temperature gradient of different guide systems
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Fig.3 Comparison of the thermal field (a) Thermal shield;

(b) Guide shell; (¢) Cooling cover
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A Guide System in ¢200mm CZ-Si Growth”

Ren Bingyan, Chu Shijun’, Wu Xin, Yu Jianxiu, and Sun Xiuju

(School of Material Science and Engineering . Hebei University of Technology . Tianjin 300130, China)

Abstract: By modifying the guide system,with the help of the numerical simulation, the argon flow field and the total thermal field
are obtained. We find that using the guide shell and the cooling cover improves the argon flow field, the solid-liquid interface,and the
temperature gradient. It is good for the emanatory of crystallization latent heat and the improvement of the radical resistivity in the
crystal. It also clarifies the mechanism of the improvement of the temperature gradient and the crystallization latent heat emanation
velocity by improving the guide system.
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