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When 2 nm chip technology foresees an Al computing revolution
—The technological race and commercial competition in the semiconductor industry

By Pan Fei Secretary General of the Development Of Semiconductor Industrial Branch of the China International
Association for Promotion of Science and Technology
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In June 2025, TSMC publicly showcased
its 2nm process trial-production wafer for the first
time at a technical seminar. The 300mm silicon
wafer employs an innovative GAAFET transistor
architecture, achieving approximately a 45%
increase in transistor density and a 30% reduction
in power consumption compared to the 3nm process.
According to TSMC’s official disclosures, chips
based on the 2nm process have entered the risk-
production phase, with mass production planned
for the second half of 2025. The process will
utilize high-numerical-aperture EUV lithography
technology, marking the advent of semiconductor
manufacturing at the 20-angstrom scale. This
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breakthrough provides a critical process foundation
for the next generation of Al chips, with customers
such as Apple and NVIDIA already initiating
new product designs based on this technology.
Meanwhile, Japan’s semiconductor industry is
accelerating its 2nm R&D efforts in an attempt
to reassert its position in the global advanced
process competition. Behind this demonstration
lies a comprehensive technological race within
the semiconductor sector. This report analyzes
the industry-wide ripple effects of the 2nm process
breakthrough and examines how the surging
demand for Al computing power is reshaping the
semiconductor competitive landscape.
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