Issue of Large Diameter Si Wafer Making
SEMI Shin. Takasu

Electronics grew up to the largest industry in the world supported by Si wafer.
In near future, the Si wafer may use 300mm in diameter for economic
requirement.  This size wafer may use to produce large logic chip, 256Mbit
DRAM or 1Gbit DRAM, and other large complex and high density chip. Then,
the quality including flatness and crystal characters may be required very high
performance. And, their price should be reasonable and high quantity may be
required. These requirements should be solve lot of hard problems of crystal
growth, wafering mechanical processing and their cost problems. In this
presentation, I may discuss following items.

1) Introduction
1.1: History of Wafer Diameter Increasing
1.2: Si Wafer Diameter and Device Chip Size

2) Issue of Large Diameter Si Wafer Making
2.1: Issue of Large Diameter Si Crystal Growth
2.2: Issue of Wafer Making

3) Issue of Large Diameter Si Crystals
3.1: Temperature Gradient, Thermal History and Pulling Speed
3.2: Mechanical Strength of Seed
3.3: Large Size Puller
3.4: Thermal Properties of Related Materials
3.5: Economy of Large Diameter Si Crystal Growth

4) Issue of Mechanical Processing
4.1: Cost of Mechanical Processing
4.2: Slicing
4.3: Lapping and Polishing

5) Coming Problems
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1918
Czochralski

-

1955-1965
 RF Heating

Shaft Puller

Dash Necking T
Poty Charge 100gr-1Kg

Pull Dia 10-40mm
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1965-1980
Ball Chain, Wire
Shaft Puller

.DC Heating

Diameter Control
Low Pressure Pulling

-Poly Charge 1-50Kg

Pull Dia 50-100mm

' 1980-

Wire Puller
Recharge Method
Radiation Shield
Magnetic CZ
Continuous Charge
Poly Charge 60Kg-
Pull Dia 125mm-
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Thermal Condition of Si Crystal Pulling

Pulling Direction
A

Temp. Gradient Near Interface
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Pulling hight (mm) _,

Pulled time for Tmm/min (hr)
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| in Crystal
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N\ in liquid
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-50 L Temperature
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z;.-. meﬁm&m DxirGrlland: SRAMIC ON/ West SES, phi2 (MONSANTO)
afer] ctmn, - GE Bhwme: ik pdi5: (B ‘
5 lon, GE Hipg & GG Colias, § SEMICONKansar ST, p272, (B

M.MMCON/OMM STS,

Wafer o
. Q.E_ﬂlQnm!;SL C!:)_tsmﬁi, TAI::, I.Mnmct, ibad p297 (SER)
3 rg&Drame!er Stticom Wafer Trends I
T MY ~ez~%kc3mm W:Zulehnes, Semiconductor Silicom 1999, p30 (Wacker) Thermal insulator near pulling
oo crystal. Suf‘rysta) Growth undes Maguetic Fied, Shin Takasu, S. Takahashi, M.Ohwa, O.Suzuki, T.Higuchi,
xbldgplt&(ﬁoshxba,Cemmm) pointed ont that large diameter Si Crystal growtn may require H-MCZ method
and:eck:downed seed: fixmms is important
NecicStrength: at Large Diamneser Si CZ Pulling, KM Kim & P.Smetana, J.Cry. Growth Vol. 100, p327 (IBM)
1991 Ny  SEMIZEEIRDA st Techmical Conference on Silicon Materials for Advanced IC Application SEMICON/West
A4t thris comiewence, JESSI showed 300mm Si Wafers.
Nov. Sibcon Matenials for MEGA-IC Applications, H R Huff, Symposium on "ddvanced Science and Technology of
Silicom Materials” As Industry-University Cooperative International Symposiuns, JSPS, pl40(SEMATECH)
Large Diameter Si Wafer Mechanical Processing Shin Takasu, H. Terauchi, T.Araki, ibid. p171, (Toshiba
Ceramics)  Silicon Wafer Properties for Future Applications, P.O.Hahn, ibid. (p180) Wacker
Bec. The Next Wafer Size Challexige-SOOmm, L.T.Gallinger & L.A Kieny, SEMICON/Japan ST5, (IBM)
Ecomesey of $° Wafer line, SKaga, ibid. p167 (T.L Japan}
.IgEp Buch MDA Report of Multi-Layer Silicon Wafers (MLSW) [T
Sip¢ BiOesSion df 300/350/400mm SEMJ Std. Wafer
... Wm  SIASEMATBOH Si Future Technology W.S.
m o m 4 ariational Sympasium on ULSI Science and Technology, Electronic Materials Technologies for the
- 2liss Contory, 3 BCS Hawaii Meeting, ,
T 4 Semiiconductor Technology, Workshop Working Group Reports.
e s daly SEMICONYWest, "SEMLUEIDA Joint Technical Sympasium, What's Ahead for 200mm Wafers?
i , 200amits waiiex is wsed 80 2007, D.Rose,p11 (Intel), Needs of International Cooperation, W.O'Mara p33
s - B SERMATECH showed the results of W.S. onlargedmmc(:erwaferaxIEﬂ)A/AS”[M/SEMIAnnualMecurg.
BOPE  Maichk JEIDA Report of Multi-Layer Silicon Wafers MLSW) [T (User's Specification Discussion)
Apr /11 Bievnabonal Consortium Summit Meeting was held at SEMICON/EUROPA, Geneva.
Miy  SEMATECH showed the possibility of 400mm Wafer at ECS Si Symposium.
hidy/1®  “Forsem On Silicon Wafer Diameter : Is there a change in the future?” was held at SEMCON/W est
In this forum, M. Watanabe showed Si strength temperature dependency.
July/21  Si Wafer SUMMIT MEETING was Coordinated by SEMI.
Resolutions 1 Organize US/Europe & Asia Task Force
2 Held meeting at 3 SEMICON and discuss the results of each Task Force.
3 Temporary target is 300mm.

1995 Many discussion on 300mm Si wafer Standard.
1996 Jan./Feb. SEMI SMG 300mmWafer Questionnaire Survey.
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