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The world's first Si single crystal weighing

more than 4OOK9 INn a400mm diameter

400mm Si single crystal, which has a
straight length of 110cm and a total
weight of 411kg, is shown in contrast
with normal 200mm crystal.

April 11, 2005 ITWG 8

K.Takada, M.Imai, N.Hayashi, ITRS 2005 Munich meeting
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Advantages and Challenges Associated with the

Introduction of 450mm Wafers

(A position paper report submitted by the ITRS Starting
Materials Sub-TWG)
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* |ntroduction °
» Historical Perspective
e Economic Considerations —

 The nature of the 450mm .
starting wafer .

* The technical challenges of -
450mm wafer development .
— Crystal growth .

— Wafering —
— Poly utilization efficiency .

 The economic challenges of
450mm wafer development
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Wafer Shipments, Millions of Square Inches (Worldwide; All Types of Silicon Wafers).
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Wafer Diameter Scenarios

Past Future

What if...
no 450mm?
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* “When the wafer area increases by >2 times, but the cost of the
new tool set for the same number of wafer starts increases by only
30-40% (which is typical), the cost per area decreases by 30-50% -
- an annualized improvement of ~4% when wafer size changes
occur about every 10 years.” ..........

e 450mm
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COST PER SQUARE INCH vs. WAFER SIZE
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5. 300 mm wafer costs are higher than previous wafer size costs, and 450 mm
wafers are expected to have a similar and more severe problem.
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Wafer Diameter

100mm | 150mm | 200mm | 300mm | 450mm
As-Grown Diameter (mm) 103 153 205 305 455
As-Grown Cross Section (cm”2) 83.3 183.9 330.1 730.6 1626.0
Final Cross Section /8.5 176.7 314.2 706.9 1590.4
Crown Weight (Kg) 0.2 0.6 1.5 5.0 16.6
End Weight (Kg) 1.2 4.1 9.8 32.3 107.2
Pot Scrap (Kg) 2.4 6 9 19.2 60
Charge Weight (Kg) 40 100 150 320 1000
Typical Length (cm) 186 208 169 155 215
Grinding Losses (Kg) 2.1 3.5 6.2 8.6 17.8
Total Crystal Losses (Kg) 5.9 14.2 26.6 65.1 201.6
Crystal Yield (Kg/Kg) 85% 86% 82% 80% 80%

A simple generic model for CZ crystal yield
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— 65x65x45cm?,
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SOI ITRS 2005

SOI Thickness
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450mm

Roadmap Decisions Needed

300’ & 450mm Attributes Key Technology Decisions ITRS 2005

Wafer Material, Size, Thickness, ID, Registration,

(450mm Only) Edge Exclusion Factory

Wafer Number of Wafers, Size, Door Type, AMHS Integration
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Figure 1. Proposed 450mm Wafer Transition Timeline.
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