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EiRiGElff Tatsuo Enami

Currently serving as Senior Executive Officer, COO and Vice President,
Business Strategy Division at Gigaphoton Inc.

Served as Group Manager of the Development Division at Komatsu
Ltd. for 4 years — responsible for laser system development.

Held various positions in the Manufacturing Engineering Research
Center at Toshiba Corporation for 7 years conducting research of
Excimer lasers.

Visiting researcher at Hosei University since 2015

Director and Senior

Executive Officer, COO. Received MBA from Hosei University in Tokyo, Japan, 2014

Vice president of Business Received doctoral degree in laser physics from Kyushu University in
Strategy Division Fukuoka, Japan, 2000
Gigaphoton Inc.
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Founded .~ 2000%4A1H 7 &

Number of Employees A4t 7084, Gr&fk 10364 (2020)

Share Holder X/ MARERR

Headquarters AR/ LUTH

Business Scope FEBE)VITST4H. EOMATXS L —Y RUMBIRE

SMERICIR(EUV) D, BA%E - & - IR 5T



Sy ) 1] s&4= — —
I+ L —YHDORE - BR5G
- e e Wt DB FREEU VIS T B, ZTOMATE
. - ST —Y RUESEIMENE(EUV)D. % -
(8K TS T A) & FETY.

ArF dry ArF immersion

THIXL—T&EF U201/ \— a8/
=2 RSN DICHDNRO—IETT ., DX
EFMALIZUYI ST« ADNREA—NFE =

' ’ SOHFR T2 UMD ODEIEA,
- 19%n 5 - 195n
- ok F5H - Skt ITHFIYL—UDREE. KrFT248nm, ArFT
45.90WL 7 60-120Wi7 193nmTdh D, Lt EFFESMOME. &0
‘ RERDFVEUV (Extreme Ultra Violet, 1&ifx%EsH
(ZoMAR) ) EVD R LLEROERILICERD A TOE
EE
I ,l,jJ!Y;I Flz. TNUNDOITANERORS - 88 - F56
S TOTVET,

GIGANEX Series
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201/7FZ5(CH/ESNE. “7—F770
FrELICHITDIRMAFETATAS
N FFEREIHEEZEDOSHINS] =
HCEmV —FF O F v LilERAHoD
NI N2ER D,

WET—XTIOFYHERTEIE7T—FTIF2I)I-1/R—>3 Vi, —R
THEMENEHLOTUWVEW O #EEXSHVEIIZRZS, LAL
ERICIE. BRERBOERZAENEDLSO. MEVESENSTL
(Henderson and Clark, 1990), 2212, A /R—S 3 % 5FERTES D
LT ILEDEVNNEITT S, TDEWVIALZAIH. . .
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= =L = P — * — a ? K. Ulrich (1995). The role of product architecture in the
==0an / -v manufacturing firm, Research Policy, 24, pp419-440

Integral Architecture Modular Architecture

fERE B FEEET B

HrE2 #E2 Hee2 BE2

HEES g3 HERES BE3

Hag4 B4 HeE4 #&&a
HEEER CHBOBEDHEN —{—TEFR<. € HWREEEIRROBEE —W—THIE L. hDEN
NENDBRRDA >4 T T ABEFHHI(C ENOBREMODA > 9T T+ A DBEENTNS
RO TVBBEEA > TISINT—FTIF v EIF WEEES1S—T7—FF0F v LR, /(U
5. BUERE., BARENMEEET 3. B, BREENMERETS.

) BT —FFTIOF vV EROFIEEE U TDA > FTISIVTF —FFTOF v (EBRBDA 2P ITITA ADFHEEEWCL D TERINTLIN., FHFEELNEND
MEFIAEREOLDIRIDENICKBITEREDTIFRL. TOEREDEE(CIDEHRUEARI MLZRT LRI DNETHD. M2 THIRFEDRRNEESSDT7—F+
FOF v THINE—BNICGREITDIZEIFITEY, HLETEEDIREESS(ICLDTVBIHNEERDICBERVAISEEIRNETTH D,
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P—=FFOFvIAIN—>3>

Henderson and Clark (1990) (&. #&7—+57% Rebecca .M. Henderson and K.B. Clark (1990)
Fr LT DES(CFE. BEDOHRFNZRBRSE D06
HENHDENWDIBEZ(FUHTHRRUER TEHINDE
DThHD

B EFRERBEOOEDTHDIIA NIUVIZTx - 7S
A A MNREDSEHNS., BER7—F7I0FvZLDE
o9 hERgN\ORETERLUT. ESICERZEWNT
PDEITO CTVWBDI(E, 1970 FRICE >, a5 D
NEXAEINSTOTS ZF A BABRINADA I R—-23
> Tohd

B COA/R=232(F E<EUESHEMEI MR-
rDEE, BB MR- hOEMBIEERMRIZTHNE
BEENs LW OSBMP—FTIF v OEEZHIRST/
N—>32ThDI.

B COAM/NR=232(CEAULT. BFEETHDKasper
#2Cobit #HFARSL TV ZEEETCEERD, FiRE
ADFY I IONWRESEET D& & Tz,

BITI— (2010) TSR T —FTOF v IFBBICFZL=59 DA
BIXBREMRFELEE2E5 LYY

https://www.hbs.edu/news
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satiBIE &Y AV BEDE R FEE

Carliss Baldwin and K.B. Clark (2000)

B Baldwin and Clark (2000) (&, ®E&EI>R—%F> bD
HEREN, AREESOBERFEEREIT D EERUIS
BRGETHAED 25—t nE,. Brlod>hR—x%> MME
TNENICHIDEMN R ZIBHTEZT AL DCRAD, B
FiToREMEETNTUNL,

B ES15—ENiECdE. OR—3R2 MMIENEME L
THEEERIBETDLD(C/AD, O R—3R> hEMTHIE
BB nJgeiRREE 12D, &S5 LT, E2a5—kiFa>
R—F> N TEEOMIIZAEEICLTWLWE, FEDD
IR—R MMIHEMEUTE, B2 EEPEE U TEETRH)
ZITWDBEDICD,

B EEDRERELTHNI. BERSTEIRECOESIN,
OAR—FR P EICEHEFHE U BERFICLD. 95K
H—BUSEDEENCZR I D ECRDIDITTH S,

)11Zh— (2010) TG 7 —F > oF v (il CHlztizad Dby
AR ET e 4 1 BR2S L IR
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P—FFTIOFvDE

1K - FTXTO09(2001)F. B T
7 —£FOF v (B EE S T > T
SILBNSESTS—BIA, S5(CED
BZOWCEI T NTZE. TORICHE
fkN T DAL (B T ER \EIEZ IETE
Liz.

B BRT—EFOF v+ >FISILEN
ST 1S —BAZLIDEC. BN
BRETERVEEZAS >FIVUT1 DE
EESN

i £z, E215-BEFZERET DE
EN, A IR—> 3>k, RHE7—
FFOF A STISIVEICHES T~
LIZE(IC, BN B TERVEEZE
SASUFADEETFA,
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ﬁﬂ%ﬁb‘Bd)Tmﬂg BEAIER (2001) [7—FFOF v DEER] H5—

BpikIE L. EER
I 7—FFIOF v DIREIZE(L

1 B0k

I BRRF7—F7IFv

I 7—FFIO0FvILZEI

Hiwh 5 DR

https://www.worksight.jp
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500

ASML became No.1 at €Y2002 if we consider

DUV only. Now they have around 80% unit share.
400 If share with revenue base consider, Market share

to be more higher level (>90%).

300

200 //\
100 \/\'/\\/

Unit/Year

0
Q Q N 9 > W ) o 4 S o) Q N @ &) 13 ) b A Q) Q Q
IS RIS S Y L A CRT | CHES IS NS s LI TR RN JRENC BN SN TN N SN RN
P o I M N M NP
ASML Canon Nikon ASML Canon Nikon
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A4>6O045023>

FERBIHITBOEDEOEE KM THD. BREENMEELTD
(9727 (BEA,2001;8L, 1990) .

ULHU. ASMLOE= 15— (Interim Modular) (&. Nikond1>F205
I ZEBETDCEER>IE (FE,2004 Chuma,2006) .

TD1E, BAMD T —F70Fv(d. KRSRZLOER. 7—F%579
FASI)I - 4 ) ~R—>3> (Henderson and Clark,1990) =illX fz, &
DFR(C. ASMLIZRAL—XIC T —FFO0Fv=2ZE Uz, NikonEEBU
=T OF v ziEamUENE# U,

*P—F5FOF215)I - €1 J)R—>3 > (Architectural Innovation) $iLUW7—FFUF v ({BREBERBDBEGEDTEZER D &) F
S04 INR—=232 (IR TH D, BlCHEDRIEEMEEEE.
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Cluster

I ‘
(Dx—/\nig) }

TwFI5 TJx R UIZ B RFESEE NSIRH BCKRIZRY x—/\
PRE TRk TRk RE
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0 Excimer exposure EUV exposure
Feature Size

B 1000nm
o 1 5] 750nm
[0)
; . 500nm KrF
o = ® 3 (248m) 2 il
‘3 (43(1,::) I-line & o ArF immersion
2 (365nm) 2500m © (equiv. 134nm)

0.1 . 180nm @

130nm @ UV
90nm ®
65nm @ (13.5nm)
45nm 28nm
14nm 7nm
0.01 3nm
1980 1985 1990 1995 2000 2005 2010 2015 2020

Source: ASML, Nikon, Canon
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Exposure tool is a Camera with
the highest resolution

BgeAL > X

LFoI

h)

| S

LFINAT -2

Hlt
LS X Pl

B EHRIZT -2

L—HYFSEtHiAT—=
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Source: Nikon
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= VEREDYFE Features of Exposure

<« : : : ~
5 b
\\\ Source:“www. asml.com
5 ‘ A\

RSNz
» 200-300 1—w /£ (DUV) &
» 108 ~ 200/&H

) \{ T D DB ORE H] ,
> HF B 6F VI RDTI S 3 D
WERRHFHLL A

» 2FBICHUVWETIL

q;
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BHADZtt@2017

President Kazuo Ushida

Founded July 25,1917

Number of Employees 23,859

Total Revenue 980,556M JPY

Headquarters Tokyo, Japan

Business Scope Precision Equipment (Semiconductor & FPD Lithography

v - —

Systems), Imaging Products, Microscopes & Measuring

President Fujio Mitarai

Founded August 10, 1937

Number of Employees 26,114

Total Revenue 3,731,380 M JPY

Headquartfers Tokyo, Japan

Business Scope Imaging Systems (cameras, video, printing), Office Products,

Industry & Other (incl. Semiconductor & FPD lithography systems)

Source: hitp://canon.jp/ S
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..i
ihs

President Peter T.F.M. Wennink

Founded 1984
Number of Employees 10,786
Net Sales 5,245 M EUR

Headquarters Veldhoven, the Netherlands
Manufacturing/R&D Connecticut, California, Taiwan, the Netherlands

Business Scope Lithography & Light Source systems for semiconductor manufacturing, Brion

Technologies, Customized Imaging Solutions, Optics

Key Products = |

(Semiconductor)

Sl | [T~
EUV Scanner ArF Immersion Scanner KrF Scanner Metrology Tool
(NXE-:3300B) (NXT-:1970 Series) (XT:1950 Series) (YieldStar S-250D)

Source: http://www. asml.com
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EAE DR

ASML

Year) Year)

1995~1999 12000~2004| 2005~2010 1995~1999 |2000~2004 | 2005~2010
HAES 11% | Intel |36%| Intel  46% Samsung | 34% | TSMC |17%|Samsung|29%
RZ | 10%] UMC 18% | RZ |19%  {onix | 14% | Samsung|13%| Hynix [12%
Intel | 7% E'i,_z'i% 6%| PSC | 5%  TSMC |11%| Micron |11%| TSMC [11%
UMC | 6% | E|= |5%|TJILE—4]| 4% Micron | 6% | SMIC | 7% | Intel | 6%
TSMC | 5% | Y —— | 4% | Rexchip | 3% AMD | 5% | UMC | 6% |IM Flash| 4%
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PR AS ) pakig

ASML
EH D
Micro-processor DRAM, ASIC
intel Samsung, TSMC
BT 1> B (I U I8 M S & ALIREE
=5k =5t
Fa1—_>JfE LT
ERERICEDE SR -/ O -T2 R
INITA—-T>X

NARmMmZBEY
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MUWP—FFIFv
ASML

Tandem Stage - TWINSCAN
S609 (Immersion) 2001 15t TWINSCAN shipment to
S610 (Immersion) TSMC

S620 (Immersion) 2001 AT1100 (ArF)

2002 AT750 (KrF)

2003 TWINSCAN XT platform
2006 XT1700i(Immersion)
2008 TWINSCAN NXT platform
The revolutionary design of the DUAL 2009 NXT1950i(Immersion)

STAGE enables the exposure of one
SIS CL T I LENE T e I Sl = Development was carried

wafer to take place in parallel, virtually out around 2000

eliminating overhead time and allowing [ Applied to all scanner
continuous patterning of wafers for
wavelengths

maximum productivi
« 3 generations until 2010

Development was
carried out around

Applied to immersion
scanner only
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Local Fill Nozzle
S609(Immersion)
S610(Immersion)
S620(Immersion)

Development was carried
out around

3 generations until 2010

Management of Product Development on Architecture Evolution

IMMERSION LITHOGRAPHY works
by channeling water through the gap
between the imaging machine and the
photoresist that coats a semiconductor
wafer, improving resolution of chip
features and depth of focus.

ASML

- Immersion Hood

2004 1¢* Immersion shipment to
TSMC XT1250i (proto)

2005 XT1400i (proto)
2006 XT1700i
2007 XT1900i
2008 XT1950i
2009 NXT1950i

+ Development was carried
out around 2003

« 6 generations until 2010
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- BEBAL > X
/

LFINAT—Z

LFINAT -2

Fhale Y sHaE>Y
] @) ~ |
) r ) kK X sokak | .
oL X o S > M o S
IT\(FEK) D) \(5HA) T JZN
\ u.' '.‘: e — o
. T\~ L5
BHZT-T HZT - BHIAT—S FHAZT—
L—HFsatBlizT - L-HFEat iz -

FATILRATF—LDIEE BIRBHHEDIEE
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1B ERDIBNF

« ASMUFEREZR(QVR—R N DT XTEINE
B ER ASML
‘L > X% EIEY=Esn Zeiss (Germany)
BREAXR B+t Zeiss
HlfE R —= B+t Philips(Netherland)
Y . Cymer(US), ~ Cymer(U3),
- FDTA B (Japan) | FHDTA M (Japan)
RT Bt Philips
—= <
g j/]%f(/ ~ B+t Zeiss, Philips, Agilent(US)
VI RDOIY B+t B+t
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BELRRT—FFIF v —

138X o IEEANEEE
H D= BH 23 I =SB d
ASML
N I . Samsung, TSMC, Hynix
o ENT SRR Intel, 2 (5c¥HH) y
BAZ XTI (eF40)
RRE DERIKEE m<ELN FERMEEIDEHFL
LI P L2 =y
HRV—F70Fv—&t H2OFTIINSEZ1S—|[EZ15—HNE5EZ15—
&lon O
P—FFOF v — A K—R N BERE GRE@EED) [0 TN (JIRIT
. . e [BE (RREOREETTS,
7 —FF0F 1) LR 850\ (Eﬁlgﬁgb&ﬁj JERE |osa =@k N
(RS OTEERE ) SEDUTE®) oy LB CBS
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— P V.1
; n E Imggﬁﬁ *SPIE : An international society advancing interdisciplinary
approach to the science and application of light.
(117 papers total)
E 1*“5035’7‘
$5E Z \lﬁ.l 91‘%'30)37‘ .
Stond alone Collaboration Other firm
.. Ratio of stand alone paper is high. « 42% ... Ratio of Collaboration paper is high.
.. Number of Collaboration paper is limited. « 1/2 ... Number of Stand alone paper is limited.
.. Number of Collaboration and Other - Equal ... Number of Collaboration and other
firms paper. firms paper.

Nikon(FEIRFERNZS <. ASMLIZEMTHRRI D ENHTHD.

ASMLICER 9 D&, SEPEEMNEIR(CHERIT D LE. BRENICHEDBLIZC L ZRT.



HESHX Collaboration Paper

ASML

(49 papers total)

Qimonda, North America Corp.
Air Products and Chemicals, Inc.

_ UMC Corp. (Taiwan)
Rohm and Haas Electronic Mo'teriols (Germany) | 1 7 com pq n ies NOI:\YO Technology Corp. (Toivt/on) 28 com pa n ies
Photonics Inc.(Germany) Philips Research Europe (Belgium)
. . ) - ] H Tokyo Electron Kyushu Ltd. (Japan) .
Univ. of Applied Sciences Wildau (Germany) 7 Chipmaker MP Mask Technology Cr., LLC (USA) 13 Chipmaker
Applied Materials f .
. ] 7 Tool mqker Inotera Memories Inc. (Taiwan) 9 T | k
Cadence Design Systems, Inc. (USA) | Petersen Advanced Lithography, Inc. (USA) ool maker
Powerchip Semiconductor Corp. (Taiwan) ] Resec rCh Lam Research Corp. (USA) 4 Reseo rch
Tokyo Electron Kyusyu Uid. lapar) 1 Material maker RVPUN s s a4 .
Infineon Technologies (Germany) ochester Insfifufe o elilunr(:;\gyf( ((|t0|y; 1 Moferlql mcker
Altis Semiconductor (France) M M IBM .
Accent Optical Technologies, Inc. (USA) | Ultl ple entry Albany NanoTech Complex MU II.I ple entry
United Microelectronics Corp. (Taiwan) | Moximum twice SO.KUDO Co., Ltd. {Japan)
IHP (Germany) T T hb KLA ISR International SEMATECH (USA) 10 IMEC
g oshiba, J Texas Instruments Inc. (USA)
JSR Corp. (Japan) | ’ ! AMD 8 Carl Zeiss
KLATencor Corp. (Israel, Japan, USA) ] Benchmark Technologies, Inc. (USA)
Toshiba Corp. (Japan) STMicroelectronics (France)
Texas Instruments Inc. (USA) TSMC(Taiwan)
T T T T 1 Micron Technology, Inc. (USA)
0 2 4 6 8 10 Motorola (USA)

Infineon Technologies AG (USA)
Applied Materials, Inc.

Carl Zeiss SMS GmbH (Germany)
IMEC (Belgium)

Nikon(F#EZX(T] (2[a]) DHEIFERM 55L& DR,

ASMLIZIMECA>Carl Zeiss & HEBEFEERNBD TZ L\, | No. 30
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1976
1977
1978
1979
1980
1982
1983
1984
1985

1986

1987
1988
1989
1990
2004

2005

2006
2007
2009

2010
2011

2012

2013

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

2001
2002
2003

2008

| Lem

* National Cooperative

*  Antitrust Guide Concerning Research Joint Ventures i
i i i i i i i Research and Production Act

* National Cooperative Research Act S i A|b0ny Nanotech
Sematec ISMT

MIRAI Project

| STARC

| ASET

VLSI

Cooperative
Laboratories

TIANAN
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HEBRBR<<TAUANT RSO ZSAINRIATNZECEINS,
EBMEEE (IC) DRIFEELSHHE. BARTHEF40ERNS50FEMK(C
BOLFeNEEEmiEEUDIBLULS T 780 (LWhhd [E
2] ) | TUTHFEYID1IFvY TIMPUTH Bintel 4004DE
FHMERE. 1980FEMREKFETTOEKICHITDHERBFROREL %
EBOIEERTH D,

ABEHDOBEE TS, HEFFEREERADS T 7O ERHAIZ o 1I2H
AN HHEL P TEREOREAMZERL TR D Ehto 2 MRS
NBF(CHUT, REUVTELZITTITEFTTEDILEAS SN,
KEZZEITDETAFTHLLIEE DN FWEEBRS(EMhD
ETHETEDESDIM. ZOFRTHARMIBLINLIZDN. &N
EREmHIEVNELTND,

260 & BENHKTZ —H+1 T ZAWONHKA > T > RTREERIEE &
XD TL\B,
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ODHE
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s g -\*zranxwmz ) 7‘/7-’7’\%7( ;fa% R A — RS2 HE
g 19847 (AS) LtI—JE) -

»

ax AL

nEI=E
8 L 30M (300 ) s
e sy
5@%774} 2. & - s { o" _.J/.— /f //%%- |

&% ZOOmm I{gn dJile)f |Jne, Nar6 biolalds v-"rgonic & Silicon solar
2 cell line, NERFE : gz
R&D ' «» ~CMOs, /\;wur e~ AT E.;‘ TLHRA=IR. TATL

AR =l — TN ARG THUF = TRAO L
A A— t:?%;w}*”?\—&w vﬂuwx /@Lﬁﬂ EEEE (K. TOTA
ﬁf)‘b*?]ﬂ)@

Source: http://www2.imec.be/be en/home. html
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Imec 1 >AE1—

FTET)\ A AA—HEIESZSRIADEMEER
DfeHIC, KD ER<LFHF UV REEEZ
BU\K&DIREH T,

imecld. —BEFISADT)\AAA—-H—¢&
FEMPATA—T> - A IR—2 3293
EITANVEESDR. (HEEDTSMC)

FihVEMIE T B (CUEA, BRDED
ASMLZEER I ENBICHYRD TLVE,
N T. T/INARAA—=T—N. imecDFETEAM
EBxBHLUT, A—T> - A4 IR—=>3>20D
JOJSACESETBLDCRED T,
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ASMLODNATT 14 WY B imec contribution to ASML

> ®

IFEDBEE(CEHDD SEOBE(CHDD
ASMLD= T 77 ASMLD=> 177

Number of Units

648/1520

(1999-2003)
KrF

478 ;.

(2004-2007)
ArF Dry

23 l /326

(2008-2010)
ArF Imm.
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fasm—ASMLILIRE pIh Uz dh

Q1 Why was ASML able to avoid the Trap

1 51 7)LRT— 4 (2001)&. SEEEAT(2005) L5207 —F5
OF v EBOE & O CE/=BH (L

» BN ERZTZARURWT, SATALAMFTIOL—F—OKENTER LTSz,
H TS A V77— \DOEFRER S ERE Ml B E N THD.

» AV =27 ADOTO0SL5%ZMTUT. BEPEGRI DEELEEL.
» BAR(ITSMCERFRIATH 0. RICNTRE CFEEZUR— FOESNZ 0N,

I STUW —F 7 OF v H B IO2E U (2008 FLUEF) A (.
» MTBIEDORBEBEEWETIMAENS L. P—FFoF 1 3)LAEE R LS E .
» % < OBEEMELNDRT U, BN TSY M A — ABETI TS,
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f&sm—Nikon(IIX T EEZE U T=Dh

Q2 Why did Nikon fall into the Trap

B > 1 7)LAT—289M0 (2001) &, B2FAT(2005) & WD 2DD 7 —F7
IDF v ZBEOREICEHA UIEIBA(L,
» B ERT(FEFREL., INTITDA—DETNEFLREUREZBETEIA,
» ANV =27 LOTO0 S IMIRLK PIZARINERE DEENTE/R0N,
» BAR (S 2 TIVERFETH D, RENARDRERE D /R— RO MR,

15UV — 5 OF v AR O Lh o 7= (20084 B2 (.
» M OABESZEITHENIWIRL, 7—FF0F 21 5) LA IC KRB U T,
PNRAIIRAXICCTZND., SRANT oY KA —LAZHILTERMND T
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fasm—PIE 9 SNikonh\ R, RUTZDH ?

FEAEARARUTWBICERNST . 7—FF0F v OMHEILICEHREUIZDE.

FEAEEARARUTWVWBINERIC, BEDOT —FFTF (DT,
HE—NELUTVWBL—H & REL > XDOBDEDEDRIC. L>XH
gEEZBlEHICEZEBLLLUTLED,

FFOTHAAS, NEE. EMER. BiRiE. S IASEHELLRR
HFREOREREIF DU L. L XEREIRGR

7 —FTOF 1 T)LAEOMEE (CEFEIN D D T2,



rH ik AA Bl &EEDIE N

ASML
HAO>UT N BERSDELBEZNRDD  |[imecNDT— IR & EE L TRDS
N ] TR IR SANIERIF R
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