Increasing Complexity and Limits of
Organization in the Microlithography Industry:
Implications for Japanese Science-based
Industries







Figure 1: Transition in Stepper Market Share (Total Sales)
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Figure 3. Transition in acquired U.S. patents by ASML, Canon, and Nikon
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(1999 — 2005)

Production (glass, lens and final & lens assembling),
Fabrication Engineering (glass, lens, and final & projection lens
assembling), and Design & Development Divisions (system design),
planning division, personnel division, and three factory tours

Production (final assembling), Fabrication Engineering (final
assembling), and Design & Development Divisions (system design),
planning division, personnel division, and factory tour

Production (Fabrication Engineers) and Design &
Development Divisions (CES), Hitachi High-Technology (previous
Nissel Sangyoe, Sales Management Division of ASML in Japan) and
flactory tour

CEQO, Vice President of Japanese Market, Lens Designer
(Previous Perkin-Elmar), factory tour

. CEO, (five) D|V|S|on Managers, and factory tours
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Table 1. Changes in complexity of ASML microlithography

PAS5000
Stepper

PAS5500
Stepper

PAS5500
Scanner

Twinscan

AT: 700S

Twinscan

AT: 1100T

Twinscan
(Unkonwn)

Initial Sale

1989

1996%

1997%

2000]

2001

2003%*

Sampling
Frequency (MHz)

3.85

2.5

3.3

5

Processor (CPU)
Frequency (MHz)

# Processors

(FPGA)

8 (0)

40

60

25 (200)

60

50 (500)

# Axes

3

17

24

36

# Sensors

50

150

400

# Actuaters 40 100 300
I# Motion 3 6 1 OI 14

(1)Lines of Source
Codes (include
coment lines)

(2)Lines of Source
Codes

200 millions

900 millions

140000

1250 millios

Astarisks (*) mean the estimation.

Source of data: Compiled by the author from public data available from ASML and other agencies.
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mapping > mapping mapping

Custamer Functional Phy=sical FProcess
dornain dornain dormain dormain

For each pair of adjacent domains, the left domain represents "what we want to achieve,” while

the right one represents the design solution of "how we propose to achieve it." The contents of
each domain are:

Customer The benefits customers seek
Functional Functional requirements of the design solution

Physical Design parameters of the design solution

Process Process wvariables

)
Nam P. Suh Axiomatic Desing(2004) *°
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