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1.1 Growth rate of silicon wafer

@) svvcos susness Silicon wafer Market
From SUMCO Annual report 2020 CAGR 6 . 6% 1990_2020
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1.2 Silicon wafer market (by SUMCO)
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1.3 Wafer supplier profitability, M&A

Global Major Silicon Wafer Makers' Size and Profitability
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1.4 Wafer Quality Matters
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2. MCZ Process & Supply Chain around Crystal Growth

MCZ process
&
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2.1 Process Concept of MCZ :
Semiconductor

|’ Single Crystal Silicon (MCZ) —‘

Process Concept of MCZ :
Magnetic-field applied Czochralski process
(from Toshiba brochure)

P Effect of magnetic field

rotation

4 superconducting magnet T

Effect of high magnetic field B Improvement of productivity

Suppression of convection : it .
and temperature gradient.. Good quality of silicon ingot.

SC28 Czochralski system

Puller, PVA TePla brochure
Extend life of crucible. Increasing yield.



Silicon Wafer

2.2 Supply Chain around the Crystal Growth Process

Wafer Business

Material and Equipment Supply Chain

Supercon
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|
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3. Superconducting Magnet for MCZ

Superconducting Magnet
for MCZ Process
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3. Superconducting Magnet for MCZ Process-1

simple solenoid

- Simple design
Located llel )
Jastec ocated i paratie Suitable for

. Rather bigger

footprint

A\




3. Superconducting Magnet for MCZ

Most sophisticated design
Thinnest and most compact
Cost friendly option

Higher stress design
Requires winding know-how - Costly option




3. Superconducting Magnet for MCZ Process

1988 2008 2015 2022
! ! |
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4. Analysis and expectation for the investment

Analysis and expectation
for
the investment of wafer
suppliers
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4.2 Performance analysis of ShinEtsu & SUMCO

Silicon Wafer Market
Performance of ShinEtsu &
SUMCO
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2.2 Supply Chain around the Crystal Growth Process

Silicon Wafer

Wafer Business

Material and Equipment Supply Chain
around the Crystal Growth Process
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4.3 Performance analysis of INTEL & TSMC

Performance of Device Suppliers
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4.4 Performance analysis of TEL &
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4.5 Performance analysis of PVA TePla

Investment of Semiconductor ,
. PVA TePla Revenue/ Operating Income Total Revenue
Wafer Supplier 169
Performance of PVA TePla oo 137
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4.6 How long will current investment

1988 2008
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simple solenoid
~~  Located in parallel

{
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Saddle type
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End of Presentation
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