29 A

B

22 Hh R s 4

1975~ 1980~ 1991~ 2001~ 20XX~

100mm 450 mm
200 mm

300 mm
450 mm

B2 SRR AR
Fig. 2 Change of diameter of semiconductor
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Table 1 Theoretic calculating results of growth efficiency of

silicon single crystal of 200, 300, 450 mm in diam-

eter under various hot zone and material input

Wafer diameter/mm 200 300 450
Plan code 1# 1# 1* 2% 3*
Wafer net area/cm? 314 707 1590 1590 159

Diameter of sa-grown

205 305 456 456 456

ingot/ mm

Hot zone Size/inch 24 32 40 40 40
Material input/kg 150 320 750 900 1 050
Weight of ingot top/kg 1.52 5 16.7 16.7 16.7

Weight of equi-diameter 17 3 )19 57 5135 663.5 8135

ingot/ kg

Weight of tail ingot/kg 6.15 20.43 69.8 69.8 69.8
Scrap in crucible/kg 18.85 24.57 80.24 80.24 80.24
Total weight of ingot/kg 125 275 600 750 900

Total length of ingot/cm 190.48 203.4 221.5 261 300

Length of equi-diametral 0y o7 1sg 6 1533 1027 2321
ingot/cm

Theoretical yield of ground
ingot/ %

Ratio of equi-diametral

78.4 81.6 75.7 79.3 81.9

7.8 5.2 3.4 4.2 5.1

length to wafer diameter
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BT, it AR, BORHETE (450 ~ 1 050) kg
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o MR T, B AR A SR P B R R T,
FHOCHED , fF 44, 48 Ja~F sl B KR 0 A s 3R 2
BRI RH P 3 Al TR ) R G S BT B s A
R SEORHR Y E R 4T R K 450 mm P AR fE
RN, BRI R ROR S 2 R REROR R E R, WUR A
60% BRI IR, FoRbE /b R 500 kg, Q1R HLS
AR ELAE] 80% , WIH R BT 1 000 kg, X5
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Fig. 3  Effect of Material input on melt depth using
different size crucible
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Fig. 4  Relationship between theoretic crystal yield and material imput

for growing silicon single crystal of 450 mm in diameter
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R, BORBA S E S — BN (3 ~5) mm; 55 1 FhogR
PRI 1 b (A B T4 8 (181 Sb Bz ) o FEHITZE [§ 41 ix
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o, i
sustaining .§-+}.
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mechanica
Etsnth \1} Crystal growth

3-5day:
1,000 kg
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(a)

< 800 kg >
2150 mm

Residual Si

:

crucible/
(b)
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Fig. 5 Schematic diagram of new necking processing for sili-
com single crystal seed: ( a) magnifying minium safe

fine — neck and (b) elevating seed by bi-clamping
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Fig. 6 Prediction curve of production and application for

2015 2016

450 mm silicon wafer
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T2, AR EENRT, BUHA ARk
SR = A S SRR

BEMIR A BOR R 248 52 K Y i T I )
(NRMEASFHHES . ALY . BORTEE . 10
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AHLEILENT, BEA1&: ISQ, Covalent, Momentive
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Quarzglas and Shin-Etsu Quartz Products, 47 [E N 25 /b
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R A2 2 TR TR T
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