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Chiplet Breakthroughs and the Geopolitical Landscape of Semiconductor Policy

hiplets are driving a
revolution in the
semiconductor industry
by integrating specialized
components into a single chip,
resulting in enhanced compute
power sensitive to national
security. They are now integral to
key applications such as Al, 5G/6G

and High Performance
Computing (HPC). The Joint
Electron Device Engineering

Council (JEDEC) is responsible for
such standardization, with US, EU,
China, Taiwan and South Korea
engaging in a high-stakes

policies Table 1. Amid US-China
competition specifically, Huawei's
inclusion in the 2018 US Entity List
followed by JEDEC membership
reinstatement highlights China’s
strategic resilience in global
semiconductor standardization.

SMIC, another Chinese firm and
also a major JEDEC contributor,
encountered similar hurdles after
the ASML export control ban.
Nevertheless, they innovatively
employed Deep  Ultra-Violet
(DWV)  lithography—which is
commonly used for older 14nm
processes—to achieve domestic
7nm production. Despite at
higher costs and lower yields
compared to Taiwan's TSMC and
South Korea's Samsung, both
using ASMLs newest Extreme

China saw a 32% increase in
JEDEC member companies in
2022 alone, reaching 18% of total
members and expected to grow
due to investment and demand
for new electronics. In contrast,
despite owning the majority of
foundational technology, the US
has seen its chips output drop
from 73% in the early 2000s to
24% last year mainly due to Intel's
over-reliance on the PC market
and missed opportunities in
mobile, especially during the
period when OEM revenue from
smartphones and tablets surged
from $42b to $355b since Apple’s
iPhone launch according to IHS.
While AMD, another US firm, has
recently recaptured Intel's lost
share with its Ryzen and Epyc
chiplet innovations, its most
sophisticated 7nm/5nm CPUs are
manufactured far off shore by
TSMC in Taiwan. The industry is
led by Taiwan and Samsung, with
a continued focus on the foundry
business Table 2. To counteract the
decline, US enacted CHIPS Act
with bipartisan supports in 2022,
to improve its competitive
position, prioritizing semiconduc-
tor R&D, domestic manufacturing
and boost economic growth.

The global semiconductor sector
is witnessing intense competition.
The display of China's determina-
tion via Huawei and SMIC poses a
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European Chips Act EU Commissioner Thierry Breton, President Ursula ~To promote the development of the European semiconductor industry $43 billion USD 2022
von der Leyen (€43 billion)
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Table 2 outlines national policies targeting the semiconductor industry over the past decade, revealing geopolitical dynamics where semiconductors are crucial
to the digital economy, and global powers engage in a strategic race to dominate the industry. China initiates the National Integrated Circuit Industry Development
2014) and Made in China 2025 policy (2015) early on. Taiwan boosts its semiconductor prowess with the Digital Nation and Innovative Economic Development Plan
2016). Amid tensions, the US enacts the Export Control Reform Act (2018) and the $52 billion CHIPS for America Act (2022) to protect competitiveness and national
security.Japan and South Korea strengthen their roles, with Japan's Basic Plan (2020) allocating $6.8 billion and South Korea investing $62.45 billion through the New
2020) and Semiconductor Industry Promotion Plan (2021). The EU pursues digital unity with the Digital Single Market (2015) and the $43 billion Chips
Act (2022). Leading nations strategically invest and innovate in the competitive semiconductor landscape.
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Table 1 The global chiplets landscape has seen groundbreaking innovations that transformed industries and strengthened geopolitical ambitions. In 1999, Nvidia's 1st Gen GDDR marked the start of GPU computing, laying the foundation for today's
mainstream AL Its highly parallel computing enables efficient neural net computation and power recent Al breakthroughs such as GPT.More cently, China has been assertive in its ambitions, evident by Huawei's Kirin Processor,which became the first multi-compo-
nent single chip in 2014, and the nation’s SMIC launching domestic 7nm FinFET processes in 2022, despite being placed on the US Entity List. Taiwan has emerged as a dominant force in sub-7nm technologies with TSMC's 5nm, 3nm, and beyond. TSMC has been
a key player, developing 3D IC Technology in 2011 and recently introducing SolC for diverse chiplet integration in 2021. Intel's market share has been affected by increased competition from AMD, Apple, and Samsung.Japan also contributed, with Toshiba's
Multi-Chip in 2015, Fujitsu's A64FX in 2019, and Renesas' R-Car V3H in the automotive industry. Huawei's Kirin 990, the world's first 5G chiplet that emerged before competitors like Samsung's Exynos and Qualcomm's Snapdragon series, was stifled following
the company's 2018 US Entity List inclusion. However, Huawei persisted to innovate with Ascend Processor for Al in 2019 and Shengteng Al Processor in 2021. China's SMIC has followed a similar path, pursuing 7nm processes by overcoming performance and
efficiency issues despite being placed on the 2022 US Entity List. These underscore advances in chiplet semiconductors as nations and companies compete for technological supremacy, reshaping sectors like HPC,Al,and next-gen communications.
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