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Abstract: China, as a latecomer in the field of artificial intelligence (AI) chip development, still faces the challenge of
being constrained by foreign core technologies. Therefore, it is necessary to explore pathways for breakthroughs in key
core technologies in China's Al chip sector. From the perspective of technological convergence, which involves the
integration of diverse technological forces and the creation of synergistic eftects, identifying the development trends
of key core technologies in Al chips and their breakthrough pathways is of great value. In the highly competitive and
rapidly evolving landscape of modern technology, the field of Al chips has emerged as a crucial area driving innovation
across multiple industries. This research collects an extensive database of invention patents related to Al chips from
various countries and regions, and employs the entropy method to identify key core technologies. A comparison using
network analysis reveals significant heterogeneity in the convergence of key core technologies among Japan, the United
States, the Republic of Korea, and China. Since 2007, China has seen a rapid increase in the number of Al—related
patent applications, but it ranks only 8th globally in terms of key core patents, indicating a "focus on quantity over
quality" issue. The four countries—China, the United States, Japan, and the Republic of Kore—have clear advantages
in industries such as next—generation information networks, digital cultural and creative activities, digital technology

Wi EHEA: 2024-01-08, fEEIHEH: 2024-03-22

EEWMB: POESRPFI ST H AR TROEE EA L AN - EAE hASE RO EA P2 s (2022R022) 5
PPt Pt SRR GO ARE ST PR AlE REPE A Tl e R S B AT (20230N0127 )

TERIE: LTSRS TE  “PEL RS Al RN 5 G VEQUHTI 4 28 T G HAZ O R AR S ML 5T (24]X74 )



12

XA SR T TR BRSSO D HR R SRS R AR5

equipment manufacturing, and the electronic core industry, while also having some presence in other sectors. In the
Al chip field, the four countries have different breakthrough paths: Japan follows a "multi—industry application, small—
batch multi—variety demand—driven approach + cross—technology integration + deep collaboration across the industry
chain" strategy. The U.S. adopts a "multi—industry co—development + cross—technology category integration +
deep collaboration between industry, academia, and research" approach. The Republic of Korea follows the model of
"advantageous industries driving progress + internal technology integration + leading enterprises driving the industry
chain." China's approach is "parallel development across multiple fields with a scattered focus + loose integration
within technology categories + independent efforts by a few companies." It is recommended that China adopt the U.S.
approach for breakthroughs in the foundational and common aspects of key core technologies, draw on the Republic
of Korea's experience in its existing advantageous industries, and build an innovation ecosystem led by key technology
enterprises.
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