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Analyzing Technology
Strategies of Leading
Semiconductor Companies in
Dominant Design Technology
Transition: A Case of
Lithography Technology
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Abstract

In a continuous technology lifecycle, discontinuous innovation transition is an
imperative strategy for leading players to sustain their position in the dominant
design. While discontinuous technologies bring better performance, the
transition requires leading players to consider developing core, enabling, and
complementary technologies simultaneously. The three factors will drive the
transition during the punctuated period. Therefore, this study takes Extreme
Ultraviolet Lithography (EUV) and Deep Ultraviolet Lithography (DUV) in the
semiconductor lithography process as case studies. The aim is to examine the
technological strategies adopted by a leading player (ASML) during the
punctuated period to address the challenges and opportunities presented by the
changing dominant design. Patent analysis and time series data are used to
elucidate the dynamic of ASML’s innovation behavior. The research results
show that ASML ensures the compatibility of DUV and EUV in terms of core,
enabling, and complementary technologies. ASML focuses on developing EUV,
pushing the limits of Moore’s Law, and significantly improving efficiency. The
coordinated development efforts with enabling and complementary technologies
will allow for rapid adoption by the users. The study suggests that compatibility
between old and new technologies, enabling and complementary technologies
facilitate a smooth transition process. The adoption by downstream products can
promote the benefits and features of the new technology to customers, thereby

increasing their willingness to participate in the transition.

Keywords: Technology life cycle, Discontinuous technology, Standard

transition, Patent analysis, and Lithography process.



