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Table 1 Integrated circuit logic device technology roadmap'*!
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Table 2 Semiconductor equipment intelligence technology roadmap'!
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Table 3 Major semiconductor equipment companies in China
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Challenges and opportunities for semiconductor equipment
facing 15th Five-Year Plan

YE Tianchun" ZHU Yu* ZHANG Guoming® DU Xiaoli* LEI Zhenlin® YUAN Pengpeng'
(1 Institute of Microelectronics, Chinese Academy of Sciences, Beijing 100029, China;
2 Tsinghua University, Beijing 100084, China;
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4 China Integrated Circuit Design Innovation Alliance, Beijing 100015, China;

5 China Integrated Circuit Parts Innovation Alliance, Shenyang 110179, China)
Abstract  During the “15th Five-Year Plan”, China’s semiconductor equipment industry is facing the dual challenges of
technological blockade and supply chain decoupling. It needs to shift from “catching up and replacing” to “path innovation” to break
through its dependence on the international technology system. This study analyzes three core needs: supporting self-reliance (breaking
through the bottleneck of advanced process equipment and parts), building an innovation ecosystem with Chinese characteristics
(exploring new technology paths such as GAA and 3D integration), and promoting intelligent upgrading (integrating Al and digital
technology). At the same time, it proposes to use the strategy of “re-globalization” to deal with counter-globalization, and reshape the
global semiconductor industry chain through the synergy of the internal cycle and the international double cycle. At present, domestic
equipment has made breakthroughs in mature processes, but the high-end field is still monopolized by the United States, Japan and
Europe, and faces problems such as low-level repeated competition and “stuck necks” in the supply chain. It is recommended to avoid
internal entanglements through systematic scientific and technological research and collaborative innovation between upstream and
downstream, focus on asymmetric technological advantages, and realize the leap from autonomous and controllable to self-reliance and
self-improvement.

Keywords semiconductor equipment, integrated circuits, path innovation, re-globalization, industrial ecology
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