


2001 2,920 292
(LCD) 2001
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(Manageri al
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(U. S. Depart ment
Commer c e, Ecamodmi cSt ati sti c s
Admi ni stration) o o

( 00 o0)

(U. S. Bureau of Labor)
O O O



Statistical Abhet Uandctt edf St at es

14
28
35

Wor$aemi condue tStra tTir atdi ¢ s ( WS~

O O O O O
39. 2 2,079 o
o o 10
MOS Memory 6 3 MOS Logi c
Anal og 39
o O O o O

19. 7



1999, 2000 2001 99/ D9 01/00
471 5 64 . 8 77. 2 14.6 36. 4
31} 9 12.9 51. 4 8|. 4 34.5
32| 8 416. 9 56. 2 26. 7 43. 3
37} 2 5 3. 3 65. 2 28. 9 43. 3
149.4 207.9 250|. 0 18. 9 39. 2
Di scretes 13. 4 17.5 19. 9 12| 2 3
Optoelectronics 5.8 9.(7 12| 0 25. 1
Bi pol ar 1.0 1. 1 1.0 -9.9 10. (
Anal og 22.1 30. 6 36. 9 15. 8 3 8.
MOS Micro 51. 7 62.0 69.7 9.2 1¢
MOS Logi ¢ 23. 2 34. 4 43. 3 24\ 7 4
MOS Memory 3|12. 3 52.6 67. 3 4Q. 4 €
149.5| 2079 250.1 189 391 20.3

Worl d Semiconductor Trade Statisti
(rounding
effects)

( SEMI) 0o
o 484
6, 630 9, 244
13,164 3,968
9, 438 6, 001
o
0 0
29,221 3,472

5,163



)
1998 1999 2000
2, 884 3,235 6,630
4,694 5,522 9,244
7, 584 7, 452 13,1614
1, 206 1, 978 3,968
3,280 4,524 9, 438
2, 0091 2, 786 6,001
21,739 25, 497 48, 445
2000 -
12% H
14% [
[]
[]
8% -
0 28%
[]
( SEMI )
00O -
)
shi pment share Year
6 34 115 2 0 .
16/1 0 4 ;7.
29,221 67 . 3 100.
3, 472 8. 0 98.
1, 473 3. 4 87.
8, 442 19. 4 149.
SEMI ( 2000 1-11 )
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SEMI CONDBAGARA@RNEM oo0o0

boxes,
Cabl
Digital

game
| A,MPPBDA, STB

pl ayer, set -

e MP8&EMMadem

Cab
X

Aut o mdNmivli
Ca mc ogridtearl

00 O 250
292

| C, HlaC, AInG@|l

| e Modem
DSL Modem

@ Htyisdre m
533G (IDi Camer a

31

OEgF PP IRAOIM |,

ROM, DRAM,i cCGo rFeo ulnodgr vy
12, 658
(UMC)
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C FAB.

(
)

FABL1 4 1988 30,000 0. 70 | C 3
FABL1 4 1987 30,000 1. 20 | C 3
FAB?2 6 1998 25,000 0.50 I C 10 (
FABL1 6 1998 25,000 2. 00 Haljl | C
FABL1 5 1992 10,000 0. 50Anadalog I C
FAB2 5 1991 35,000 0. 50 Anaglog I C
FAB1 6 1991 20,000 0. 45 Analog I C
FABL1 5 1988 15, 000 0.80 I C 10
FABL1 5 1994 25,000 0.60 100
FABL1 6 1992 35,000 0 23DEFRROM,

FLASH,

Logi g
FAB?2 8 1997 40,000 0 3D ROM,

Logi g
FABS3 8 2001 26,000 0. 4B®M®Mask ROM,

FIl asHh
FABL1 8 1997 26| 000 0.17 DRAM 3
FABL1 12 2002 20, 000 0.4 DRAM :
FABL1 6 1994 38,000 0 23®DRAM,

Foundry
FABL1 8 1996 30,000 0. 15 DRAM 3
FAB?2 8 2000 30,000 0. 15 DRAM 3
FABL1 8 1996 30,000 0. 20 DRAM 2 (
FAB2 12 2002 25|, 000 0.15 DRAM 5
FABL1 8 2000 25,000 03B Core

| ogi ¢
FAB2 12 2002 20|, 000 093G Col e

l ogi ¢
FABL1 6 1987 20,000 0. 80 Foundry
FAB2 6 1990 80,000 0.50 300
FABS3 8 1995 42,000 0.18 300
FABA4 8 1997 35,000 0.18 300
FABS 8 1997 38,000 0.18 300
FABG 8 1999 50, 000 0.18 480

12




FAB7 8 1995 35,000 0. 2|0
FABS 8 1998 32,000 0. 1|8
FABG6|B 12 2000 4,500 0.15
FAB1|2 12 2001 20, 000 0.115
FAB1 4 1982 45,000 0. 8|0
FAB2 6 1989 48,000 0. 45 Foyndry
FABBS8|A 8 1995 38,000 0.25
FABS8|B 8 1996 37|, 000 0.18
FABS8|C 8 1998 34|, 000 0.15
FABS8|D 8 2000 27|, 000 0.13
F ABS8|E 8 1997 25|, 000 0.18
FABS8|F 8 2000 40, 000 0.13
FAB1|2 A 1 2001 410, 00C 0.13
FAB1|A 8 1994 15, 000 180 30 DRIAM,
Foundry
FAB1|B 8 1997 25|, 000 0.15 20
FAB1 5 1988 25,000 0. 60 Voilce |
FAB?2 6 1992 45,000 |80. 40 SRAM,
Logi g
FABS 8 1999 15,000 0. 18 DRAM
FAB4 8 1997 15,000 0. 2|10 DRAM
FABG6 12 20083 20|, 000 0. 18 DRAM
FAB1 8 2002 25,000 0. 25 Foyndry
' T 1S 0 200)
()
| C I C

13

130

310

140
6 0 (

250
240
270
290
260
350

31

270

350
1,0
30



S S >
B
Aut
LEDF} Pl ast
LOC} i C
Cer gam
i C
n. al

14




15

255

(etch equipment) 29.
11. 37
434 546 863
309 655 173
15
o o 12
160 00O
41 12
0. 18um
0. 15um
()
1.

Appl i ed

8 2



Mat eri al
Lam Research (p
etch systems) (metal etch syst
(di el eetchcsystems )

Applied Materi al
Lam Research | i ed Maptper i al

(single-wafer
(multi chamber systems)

Applied Materi al (pl as ma
(etch processing chamber
(etch processing platfor ms)

Lam Research

Conductive etch

16



Opportuni Threaniy

OEM

SWOT( Strengt h,

Weaknes

(Strengt h)

(Opportunity)

1. 1.
2. 2 .
3.
(Weakness) (Threat)
1. 1.
2.
2 .
3.
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C )
1
2.
3.
(3,700 )
(IRR) %
Etch Equi pmenacialCdmpaanyyiBin Uni te: US:S
Description Cost

21



3,

Sitework (included | and price)

Buil ding

Interner Finishes 1,171,500
Clean room 691,800
Mechanical systems 3,084,000
Process systems 3385,900
Electrical 1,740,000
Controls 800,000
Life safety systems 840,000
Telecom 500,000
Subtotal-Direct Construction Costs (phase 1) 22,205,600
Indirect Costs:

General Reguirements 570,000

VAT Taxes

(Not include)

Engineer/Procurement/

Construction Management costs 1,346,000
Escalation (Not include)
Construction Cost-Subtotal 24,121,600
Continggency @10% Subtotal 2,110,000
Defect Measure 2,000,000
Cleaver 200,000
CD/SEM 2,300,000
Asher 80,000
RF Match Manufacture Equipment 100,000
Spares Warehouse Equipment 125,000
Furniture and Office Modules (100 positions) 200,000
Contruction Cost-Total (Phasel) 31,236,600
Phase 2 costs 2,184,000
Material 1,986,000
Material Management 99,333
Manufacture Engineer 98,667
Phase 3 costs
100 Car Park Structure 900,000
Office Space Expand 2000m?2 3,200,000
Total Estimated Cost: All Phase 37,520,600

IRR

6.67%

22

798,

30
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57 %

23

15

, 112



(Optoelectronics 1In
Devel opment nAO§ ®A) atio®oo

1,500 1,100
73. 33% ; 400
26. 66 %
o O O
1,100
400
1,500

(Fi beari cOpCommuni cati on)

24



()
( PDA)
)
oo 4,479
6 8 2,632
58. 8%
5 2 - 1,112
250. 7% 316
23 % ole
6, 437 43 %
/
CD- ROM, DVD- ROMDIids k v e
CD- R, DVD-R dri vePi ck
CD- RW, DVD- RAM, B\WwDh -nRIW e mojt or
Video CD Pl ayer, DAVIOO-OVi deo PRIl ayer
CD Pl ayer, DVD- Audi o Pl ayery
MD Pl ayer
Scanner CCD, Cl S, CMOS
Digital Still CameSrPa | (CDSC)
Digital Video Camcanrsder (DVC)
Laser Printer Laser Eng
Toner Cartjridge

25



Col or I nkjet Printnekrj et head
Col or Fax Cl S
Video Printer TPH
Mul ti functi on Paper Handling
LCD LCD panel
-TFT-LCD -Drive 1C
HTPS -Col or Filtjer
LTPS -1 TO GI ass
a-TFT -Back
-STN/ TN LCD -Light
Optical Enlgine
PDP panel
ELD Panel
Projection Displlay System PDS)
PDP TV
3D Display
LED Displ ay LED, LD
Il r DA Modul e -Chip
Laser Pointer ccb, ClI s, |[CMOsS
Il R Sensor
Phot o Di ode
Photo Transistor
-Fiber
-Fiber Granting
- Optical Connecto
-l sol ator
- VDM
-1310nm/ 1550nm LD
-980nm/ 1480nm LD
-Tx/ Rx Modul e
-1l r DA Modul| e
-EDFA
/
3 D Digitizer

26



LCD
TFT-LCD TN STN-LCD
(LCD) 00O 197
TFT-LCD 140 0o
215 TFT-LCD 153
(Active Matri x)
(Passive Matri x)
TFT TN STN LCD
TFT-LCD
TFT-LCD
LCD
1999 00O 2001 2002f 2
LCD [TFT-|LCD 4, 30( 14,043 15,319 18,
TN/ STN 12,201 5,614 6, 255 6, 928
LCD
16, 501 19| 757 21,574 25,
I T 1S (2001/ 03)
2000
LCD LCD

27



0o LCD
1,640
431 246
0o LCD
1997 1998 1999 20Q0f 20
1, 534 1, 418 1, 84d 1, 417
336 71 594 368 431
239 P 22 355 215 246
I T IS (2001/ 03)
LCD
100%
00 O
50%;(" []
0% ]
1997  1999f  2001f
TFT-LCD
Applied Komatsu Technol ogy UNA X
LCD Tokyo

El ectr on
Ni kon

28

(TFL) (ULVAC)
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(Chemical pgaporobe CVD)

126 192
00O 245 TFT-LCD
16. 5 13.59 13.60 TFT-LCI
(Chemi cabepapiori on, CVD) TF
Di spl ay Search TFT
00 334 TFT-LCD
(Chemipgad NMaposition, C(
TFT-LCD
23
ole 32 TFT-LCD

LCD

Applied Komatsu Technol ogy
TFT-LCD
I1mX1m

15 17 (FIl at
Panel Di spl ay)

LCD

(Resi st Coagting)
(Exposur e)
(Devel op)

(Wet Etching)

(Dry Etching)

((Resi st Stripping
(Splittering)

CVvD ((Pl asma |CVD)

29



(lon I mplanting)
(Thermal Treat ment)
( PI Coating)
( (Baking)
(Rubbing)
(Screen Prijnting)
(Spacer Spraying)
(Assembly & Breaki
(LC Filling)
(Scribing|&
Breaking)
TAB
COG
TFT-LCD
TFT-LCD
TFT-LCD
TFT-LCD

30



TFT-LCD

TFT-LCD
(Strength) (Opportunity)
1. TFT-LCD
2.
3.
4 .
(Weakness) (Threat)
1. TFT-LCD
2.
C )
TFT-LCD
TFT-LCD

LG Philips LCD TFT-LCD

31



TFT-LCD

6.5%

Chemical Vapor Deposition Equipment Company Financial

Analysis Unite: US dollar

Description Cost

Sitework (included land price) 4,194,100
Building 5,798,300
Interner Finishes 2,171,500
Clean room 691,800
Mechanical systems 3,084,000
Process systems 3385,900
Electrical 1,740,000
Controls 800,000
Life safety systems 840,000
Telecom 500,000
Subtotal-Direct Construction Costs (phase 1) 23,205,600

Indirect Costs:

32




General Reguirements

570,000

VAT Taxes

(Not include)

Engineer/Procurement/

Construction Management costs 2,346,000
Escalation (Not include)
Construction Cost-Subtotal 26,121,600
Continggency @10% Subtotal 2,110,000
Defect Measure 2,000,000
Cleaver 200,000
CD/SEM 2,300,000
Asher 80,000
RF Match Manufacture Equipment 100,000
Spares Warehouse Equipment 125,000
Furniture and Office Modules (100 positions) 200,000
Contruction Cost-Total (Phasel) 33,056,600
Phase 2 costs 3,974,000
Material 1,986,000
Material Management 99,333
Manufacture Engineer 98,667
Phase 3 costs
50 Car Park Structure 450,000
Office Space Expand 1000m?2 1,600,000

Tota Estimated Cost: All Phase

41,264,600

33




15

12

1,112

57 %

(Optical eAmp@lrotp)
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Applied Material
Inc.

etdh equipment)
Appl i ed Materi &Rleslemcr.chLa&mr porati
Tokyo Electron

Appl i ed Materi al

1311.5 Tokyo Electron 713.7
ASM Lithography 304.9 Nikon 304.5
Novellus System 237.1 Lam
Re s e d95.8 h Advantest 147.8
Agil ent Technol ogi es Ic4o0.pr ati olmB,
128. 4 KL Al2Z2Ffencor
Appl i ed

Mat eri al Lam Resear c hR&D

Balzers & Leybold

(Die Bonder, Wire Bonder, IC Inspector, BGA Ball Placer)
(SMIF POD, ARM, N2 Charger, Loader, Forp,
Tool Buffer, Wafer Sorter)

35



(CMP).

Photonics

Applies
Ceramics Mr. Matt D. Sertic

Applies Ceramics
Appl i ed Materi al
Lam Re s eNovetuh System
500

Mr. Sertic

Asyst
Mr. Garry L. Jrum

Asyst 300mm
Facility Automation Systems, Portal Automation Systems
Tool-centric Automation Systems

300mm

36



Datagquest 00O

o O
30 Asyst
Asyst ocoo (
00O ) 2.25
( ) 35
Fremont 00O
Genus, I nc.
Mr. Thomas E. Seidel
Genus, |l nc. Chebne g@adi Via pAdom{icCV D)

Layer Deposition (ALD)
DRAM logic ASIC

Sunnyvale
( )

CvD ALD

Pine Photonics, | n c .

o o modul ator optical
amplifiers  optical transceivers
SDL Inc. Hewlett Packard  GTE
L ucent

37



modul ator

chip equipment 500

( Semi c onEquucitporme nMa taenrdi a |
| nt er na8BMp)nal Mr. Paul L. M. Davi
Mr. Craig Klootwyk

S E MI FPD (flat panel display)
o (San

Jose) SEMI

FPD

S E MI
650
SEMI
O O O

SEMI

38



SEMI Mr . Paul L. M. Davi

SEMI

Memory DRAM

(PC) the (nternet)
PC CPU DRAM

DVD VCR CD-RM Player

ASP
3000

39



DRAM  Chip

Lam Research Corporation

Mr. Mul Tantra
2000 Gartner Group, Inc. Data quest Report
1490
18% MSI
00 o0 2130 43%
DRAM
300mm
349
(Wafer fabrication) 174
11.7% 00O 640
Wafer fabrication 330
155% o o 710
Wafer fabrication 360
14.0% Wafer fabrication
e Ne Wafer Fabrication

Wafer Fabrication

30% 10,913 oo Wafer
Fabrication Wafer Fabrication
38.81% 15,223

1999—2002 Wafer Fabrication
1999 2000 2001 2002
5,216 9,204 10,677 11,521
3,712 6,153 8,200 8,333
2,446 4,018 5,120 5,458

40




6,591 10,913 15,225 17,283

17,964 30,289 39,223 42,592
: 24
28%; o o o 49 Oxide
Shallow Trench
Isolation (STI) Oxide

(High-Density Plasma, HDP)

Lam Research Corporation
Mr. Steve Jeffrey

Lam Research Corporation

@ Fremont
(Chemical Mechanical
Planarization) 00O
¢ Mr. David Lam Lam Research
Corporation
OEM Lam
13
35%
Mr. James W. Bagley (Vision)

(Mission)

41



000 12

Applied Materials Lam
Lam
Lam
Mr. Jeffrey
Lam
Lam Research Corporation
Mr. Craig Garber
1.5
"Marathan Tests”
CIP(Continuous
Improve Program)

(Clean Room Facility)
Defect Measurement, Cleaver, CD/SEM, Asher

10
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2,500

250

Etch Equipment Company Unite: US dollar
Description Cost
Sitework (included land price) 4,194,100
Building 5,798,300
Interner Finishes 1,171,500
Clean room 691,800
Mechanical systems 3,084,000
Process systems 3385,900
Electrical 1,740,000
Controls 800,000
Life safety systems 840,000
Telecom 500,000
Subtotal-Direct Construction Costs (phase 1) 22,205,600
Indirect Costs:

General Reguirements 570,000

VAT Taxes

(Not include)

Engineer/Procurement/

Construction Management costs 1,346,000
Escalation (Not include)
Construction Cost-Subtotal 24,121,600
Continggency @10% Subtotal 2,110,000
Defect Measure 2,000,000
Cleaver 200,000
CD/SEM 2,300,000
Asher 80,000
RF Match Manufacture Equipment 100,000
Spares Warehouse Equipment 125,000
Furniture and Office Modules (100 positions) 200,000
Contruction Cost-Total (Phasel) 31,236,600
Phase 2 costs 2,184,000

Materia 1,986,000

Material Management 99,333

Manufacture Engineer 98,667

Phase 3 costs

43




100 Car Park Structure 900,000
Office Space Expand 2000m?2 3,200,000
Total Estimated Cost: All Phase 37,520,600
3700
Lam Research
Corporation Mr. Vinay Daver
chamber
chamber
Lam
Lam Research
Corporation Mr.

Adrian Kiermasz

Mr. Kiermasz

(poly etch systems) (metal etch systems)
(oxide etch systems)




FEOR(Front End of Line) transistor
connector

signa lines signa lines
transistors Mi Croprocessor
signal lines

(Conductive Etch Systems)
polysilicon polysilicide  meta

gate (throughput)
(cost of ownership)

Mr. Kiermasz

Lam Research

Corporation Mr.
Horst Herrmann

Mr. Garber
10
Lam

Mr. Herrmann

(througput)
Modular Modular

45



Chamber Chamber

1-2
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