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Number of Fabs (100k WFPM)

Fabs On-line Trend by Killer Chips
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NAND Flash Demand
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Note: Flash memory card includes all formats for all applications, DSC, mobile embedded only

» weak end market demand
» SSD adoption scaied back due to price trend and vendors’quest for
profitability
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Huge Rise in Flash Demand
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~ 500,000,000 TB/year
~2012/2013 10 New Flash Mega-fabs
100% HDD = x100 12" 100KWPM mega-fabs

Resources: Sandisk CEO Dr. Eli Harari(05/2008)



32Gb MLC NAND Flash

32Gb MLCNAND Hash AP & Cost
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Note: Historical pricing includes QDP/DDP

* Main producers to start monolithic 32Gb MLC production in 2H/09
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450mm for Cost Reduction
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Costly 22nm: EUV US$60-100M

Critical Exposure System Cost Trend
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Source: IC-Insights(01/2009); IEK/ITRI(03/2008)
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US$6-10B per 450mm Fab (Entry Barrier)

WAFER FAB COST TREND
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Source: IC-Insights(01/2008); IEK/ITRI(03/2008)
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Number of Fabs (100k WPM)
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8" fab 2005 80 (8,000) : X1 80 1
12" fab 2018 65 (6,500) X1.5 97.5 1.2
18" fab 20257 | 50 (5.000) X2.25 112.5 1.4
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50% CAPEX spending in Memory
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50% Tools In Memory
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Flash Drives Scaling
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Challenges of 3 generation of process developing

Cost & Risk Increasing largely
Only 300mm wafer
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Less Than 5 to Build 450mm

The "Billion Dollar Club" for Capital Spending

Rank 2000 2001 2002 2003 2004 2005 2006 2007
1 Intel Intel Intel Intel Samsung Samsung  Samsung  Samsung
2 TSMC TSMC Samsung Samsung Intel Iritez Inte! Intel
3 ST Samsung TSMC Sony umc Hy nix Hynix Hynix
4 Samsung TI IEM Toshiba TSMC Teshiba Toshiba Micron
5 umc ST uMmcC ST ST TSMC Micron Toshiba
B TI Infineen — TSMC Toshiba  Elpida Powerchip TSMC
T Mutumlax IBM — Micron SMIC ) Infineon  TSMC Nanya
8 MEC Micron — Etﬂ?iix_ Infineon ST AMD Powerchip
9 Hitachi UmMC — — Micron AMD Infineon*  Infineon®
10 Fujitsu — — — NEC X TI ST X ProMOS
1" Infineon — —- — Hynix Powerchip Sony AMD
12 Toshiba — — -— AMD Sony T X SanDisk
13 Philips % — — — Sony Micron Elpida Elpida
14 Hynix — — — TI — SanDisk Sony
15 Sony - — — Elpida — Fujitsu X} UMC
16 IEM — — — IEM 5 — umc —
17 Mitsubishix’ — — — — — — —
18 Micrzn — — — — — — —
Amount L )
Spent($B)  $432 5201 $10.1 $14.4 $31.8 $30.7 $40.1 $41.7
% of Total
Cap Ex T2% 53% 38% 48% 69% 66% 73% 73%
Avg. Spent
per Co. ($B) $2.40 $2.23 $2.02 $1.80 51.99 52.36 5251 $2.78

—

*Includes Qimonda spending
IC-Insights IEK(2UUB/3)



450mm Research Consortium
— 3 Yrs Migration
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Semiconductor Equipment Markets
(Market Billings)
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Rest of
World,
7%

Europe,
7%
China,

7% Japan,

22%

North
America,
15%

Source: SEMI/SEAJ (01/2009)

Rest of
Worid,
9% Europe,
8%
China,

6%
Japan,
Taiwan, 24%
17%
Korea, North
17% America,
19%



Emerging Collaboration Hub
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450mm: A Disruptive Platform.....

» Self competitiveness for expansion (Flash SSD)
* Novel Innovation to leading positions

» Oligopoly Industry for fewer players and selective
partners

e Collaborated Business Model (Open Lab, JV, Foundry,
Consortium....)



“Dig Your Well before You're Thirsty”

Q&A



