The Companies Behind the :
emiconductor Supply Chain

emiconductors, also called microchips or integrated circuits (ICs), are electronic components that power everything from smartphones and cars to Al and the internet. This makes them incredibly

valuable. From over $500 billion today, microchips are expected to be a $1 trillion industry within a decade. Behind these eye-grabbing figures lies one of the most complex supply chains in the world,

S

emphasis on China’s footprint. Though this graphic covers all major microchip firms, it focuses on those involved in the production of advanced logic chips, the most valuable segment in the chip industry.

with major economies and hundreds of companies vying for a piece of the trillion dollar pie. This graphic presents a list of the key companies at each step of the semiconductor supply chain, with an

CHINA LEADS IN RAW MATERIALS... ...BUT LAGS IN VALUE-CREATION FOLLOW THE MONEY
Chinese companies produce much of the essential minerals and Though Chinese challengers are making rapid progress in advanced Design and Fabrication companies take home the lion’s share of the value created through
rare earth elements used in semiconductors. fabrication and design processes, cutting-edge chips are still the restricted the semiconductor supply chain. The percentages below represent the share of the total
domain of US, European, and Japanese firms that capture most of the semiconductor value-add captured by companies at each stage
SHARE OF WORLD PRODUCTION, 2022 market share and value-add in the supply chain.
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Polysilicon Wafers
These companies produce the material on which chips are built: polysilicon. Wafer companies manufacture polysilicon ingots (or provide the equipment to do so), which they then slice and polish to produce the millimeter thin silicon disks, or wafers, onto which hundreds of chips will be etched
Made from refined sand, semiconductor-grade silicon must be extremely pure. during the fabrication process.
INDUSTRY LEADERS INDUSTRY LEADERS
Hemlock Semiconductor 5E REC Silicon ® Accretech Axcelis  ® Ferrotec 3 MeyerBurger ® | Okamoto ® Shin-Etsu @: SKsitron | |J Soitec ® Toyo Tanso
® | Mistubishi Materials ® Tokuyama Applied Materials ® Disco E GlobalWafers ® | Nissin lon B pvATePla ™ Siltronic ® SHMIT ® SUMCO m Wafer Works
® | 0saka Titanium M wacker Chemie . . . < I, . .
CHINESE CHALLENGERS Firms that do not currently hold a substantial market share but are developing advanced capabilities and could help solidify China's place in the supply chain.
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DESIGN FABRICATION ASSEMBLY, TESTING & PACKAGING
Design companies use core intellectual property and dedicated software to Chip fabrication companies, called fabs or foundries, use wafer and design inputs to produce chips. This is the most valuable segment Assembly, Testing and Packaging (ATP) companies prepare chips to be directly usable
produce the blueprints for semiconductors and their billions of transistors. of the supply chain but also the most difficult — companies at this stage must master atomic-level precision at industrial scale. by smartphone, automotive, and other electronics manufacturers.
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: % Graphcore NVIDIA Smartchi Founded in 2015, Nexchip Semiconductor Corporation ("Nexchip") specializes in 12-inch wafer semiconductor production. It is a
Microelectronics joint-venture between Taiwanese chip-maker Powerchip Technology and a municipal Chinese government entity. In late 2021,
“ Himax OmniVision Nexchip announced that it had reached a production capacity of 100,000 wafers per month, just under half of China’s leading
~ Technology “ ITE semiconductor foundry, SMIC. In May 2023, Nexchip’s IPO raised $1.67 billion, the largest in Asia-Pacific at the time.
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Companies in the layer below supply inputs (e.g. software, materials
or machinery) to the companies above. T o T T T T .
Core Intellectual Electronic Design Deposition Tools Photolithography Etching Tools Processed Assembly Tools Testing Tools Packaging Tools
Property Automation Software Materials Tools & Materials Materials Chemicals Materials Materials Materials
These companies often license core Electronic Design Automation (EDA) Companies in this segment Lithography companies provide the ~ Etching companies These companies provide Companies that provide the These firms provide Companies that provide the
design elements, like instruction set companies provide the software, provide the tools needed to tools needed to print complex provide the tools needed the specialized chemicals, dicing and bonding inputs  the equipment equipment needed to bond
architectures (ISA), to design houses and sometimes hardware, needed deposit layers of conductive designs onto the deposited layers. to wash away undesired like electronic gases or needed to cut individual needed to test chips assembled chips to protective
that want the intellectual rights to to produce manufacture-ready or insulating matter onto a A single Dutch firm, ASML, has a parts of a chip layer, wet chemicals, needed as chips from wafers and for quality and discard encasings that can be directly
popular chip designs. chip designs. chip’s silicon base. monopoly on the most advanced allowing complex circuitry  inputs throughout the attach them to substrates those that do not used to power other electronic
form of photolithography (EUV). to be sculpted into a chip.  fabrication process. for easier handling. function. products.
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Sources: Company lists are based on WireScreen research and data with additional advanced logic chip data from the Emerging Technology Observatory's
Supply Chain Explorer. Chinese shares of mineral production are based on the 2023 Mineral Commodity Summaries from the United States Geological Survey Yongzhi

(USGS). Chinese production of Germanium is from the Critical Raw Materials Alliance. Nexchip ownership data is from WireScreen. Market share and value-add
data is from Khan, Mann, and Peterson, "The Semiconductor Supply Chain: Assessing National Competitiveness", CSET, January 2021. Market share and

value-add data is from 2019, see source for details.
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