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Abstract 
Affected by the new crown epidemic and the Sino-US trade war, the development of 
China's integrated circuit industry chain has been extremely bumpy due to the dual 
impact of insufficient upstream supply and declining downstream demand. This section 
first analyzes the current situation from three aspects: the policy system and 
institutional environment of the integrated circuit industry, the level of knowledge and 
technology, and the industry situation of the industry chain . An analysis was carried out 
to explore the research hotspots and key research directions of China's integrated circuit 
industry. 
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1. Development Status and Trend Analysis of China's Integrated Circuit 
Industry 

The domestic integrated circuit industry has the characteristics of "high investment, high risk, 
slow recovery" [1], high knowledge and technology barriers, and extensive industrial chain 
extension. The research content in this section will focus on the characteristics of the integrated 
circuit industry, from the domestic integrated circuit industry policy system and Systematic 
analysis of the development status of China's integrated circuit industry from three aspects: 
institutional environment, knowledge and technology level, and industrial chain innovation 
network. 

1.1. Policy System and Institutional Environment 
In the national innovation system, the government guides and supports industrial development 
through industrial policies to achieve the goal of innovation-driven development. According to 
the successful experience of the integrated circuit industry in advanced countries and regions 
such as the United States, industrial policy has a strong role in regulating, guiding and 
supporting the integrated circuit industry [2]. In recent years, China's integrated circuit 
industry has received extensive attention from the capital market and governments at all levels. 
The State Council, various ministries and local governments have successively issued policies 
to support the integrated circuit industry, and a large amount of funds have poured in. 
From the perspective of the policy environment, my country has paid more and more attention 
to the integrated circuit industry. It is mainly reflected in the policy support and related 
planning promotion for the integrated circuit industry and related enterprises. The integrated 
circuit industry has the characteristics of " high investment, high risk and slow recovery " in 
capital operation , which is embodied in: integrated circuit design not only needs to spend a 
high price to purchase EDA tool software, but also bear huge cost of tape-out [1]; The integrated 
circuit manufacturing industry not only spends huge sums of money to create advanced 
production lines, but also has to invest heavily in R&D and technological innovation from time 
to time. In order to reduce the resistance caused by lack of funds, the state and local 
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governments have formulated a series of policies to support the integrated circuit industry (see 
Table 1). Through the joint construction of a policy tool matrix by the central government and 
local governments at all levels, my country has continuously expanded the supply of policy tools 
while guiding innovation needs, providing strong support for industrial development. 
 

Table 1. Specific policies for the high-quality development of the integrated circuit industry 
and software industry in the new era 

 Release time Policy name gist 

June 2014 
"National Integrated Circuit Industry 

Development Promotion Outline" 

By 2020, the gap between the integrated circuit industry and the 
international advanced level will gradually narrow, and the average annual 
growth rate of sales revenue in the whole industry will exceed 20%; 
echelon. 

May 2015 "Made in China 2025" 

Incorporate integrated circuits as a new generation of information 
technology industry into the key areas to vigorously promote breakthrough 
development, focus on improving the level of integrated circuit design, and 
master high-density packaging and three-dimensional (3D) unassembled 
technologies. 

July 2016 
"National Informatization Development 

Strategy Outline" 

Formulate a national strategic outline for the development of core 
technology and equipment in the field of information, make up for single 
weak points with systematic thinking, build an internationally advanced, 
safe and controllable core technology system, and drive weak links such as 
integrated circuits, basic software, and core components to achieve 
fundamental breakthroughs. 

May 2017 

"Very large-scale integrated circuit 
manufacturing equipment and complete 

sets of technology" project (02 special 
project) 

Build industrial technology innovation alliances such as lithography 
equipment and packaging and testing , and gather more than 200 units from 
upstream and downstream enterprises in the industry chain, related 
research institutions and colleges and universities to jointly carry out 
industry-university-research collaborative research, and guide local and 
social industrial investment to follow up and support Specially supported 
enterprises will become bigger and stronger, promote the industrialization 
of achievements, form an industrial scale, and improve the overall industrial 
strength. 

May 2019 
"Announcement on Enterprise Income 

Tax Policies for Integrated Circuit Design 
and Software Industry" 

For legally established and qualified integrated circuit design 
companies and software companies, the preferential period will be 
calculated from the profit-making year before December 31, 2018, and the 
first to second year will be exempted from corporate income tax, and the 
third to fifth year will be exempted from corporate income tax. The 
statutory tax rate of 25% is halved and the corporate income tax is levied 
until the expiration date. 

December 
2019 

"Outline of the Yangtze River Delta 
Regional Integrated Development Plan" 

Emphasize regional collaborative innovation, division of labor and 
cooperation, strengthen the forward-looking layout and resource sharing of 
scientific and technological innovation, and focus on breakthroughs in core 
key technologies that are stuck. Focus on integrated circuits, etc., for 
quantum information, brain-like chips, third-generation semiconductors, 
etc. 

July 2020 

"Several Policies to Promote the High-
Quality Development of the Integrated 

Circuit Industry and Software Industry in 
the New Era" 

In order to further optimize the development environment of the 
integrated circuit industry and the software industry, and improve the 
industrial innovation capability and development quality, eight policy 
measures have been introduced, including finance and taxation, investment 
and financing, research and development, import and export, talents, 
intellectual property, market application, and international cooperation. 

March 2021 

"The 14th Five-Year Plan for the National 
Economic and Social Development of the 

People's Republic of China and the 
Outline of the Vision for 2035" 

Aim at cutting-edge fields such as artificial intelligence, integrated 
circuits, and quantum information, and implement a number of forward-
looking and strategic national major science and technology projects. 
Starting from the urgent and long-term needs of the country, concentrate 
superior resources to tackle key core technologies. 

April 2021 

"Opinions on Supporting Pudong New 
Area's High-level Reform and Opening-up 

to Create a Leading Area for Socialist 
Modernization" 

Emphasize the role of leading radiation in the integration of the 
Yangtze River Delta , and make every effort to strengthen the innovation 
engine. It is proposed to accelerate the research and development of key 
technologies, focusing on integrated circuits, artificial intelligence and other 
fields. Build a world -class innovative industrial cluster. 

 
At the current stage, China's integrated circuit industry has received unprecedented policy 
system support, covering everything from top-level design to implementation and promotion 
[3]. The "National Integrated Circuit Industry Development Promotion Outline" and other 
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industrial policies have created an institutional environment conducive to sustainable 
innovation and development for the rapid development of my country's integrated circuit 
industry, and maximized the liberation and stimulation of the huge potential of science and 
technology as the primary productive force. "Made in China 2025", "Outline of the National 
Informatization Development Strategy", "Outline of the Yangtze River Delta Regional Integrated 
Development Plan", "The 14th Five-Year Plan for the National Economic and Social 
Development of the People's Republic of China and the Outline of Vision 2035", "On Supporting 
Pudong" Policy documents such as the Opinions on Creating a Leading Area for Socialist 
Modernization through High-level Reform and Opening up in the New District” include 
integrated circuits as a new generation of information technology industry into the key areas 
to vigorously promote breakthrough development, and form an institutional environment 
system through top-level design, and gradually promote the elimination of constraints on 
integrated circuits. Institutional and policy obstacles to industrial development, so as to give 
full play to China’s advantages as the largest market for integrated circuits, utilize and integrate 
innovation resources on a global scale, attract international industry and technology transfer, 
accumulate its own innovation foundation and capabilities, and promote independent creation 
and innovation. Cooperation, innovation and integrated development. The "Announcement on 
Enterprise Income Tax Policies for Integrated Circuit Design and Software Industry" adjusts the 
integrated circuit design and software industry in a timely manner according to the changes in 
domestic and foreign situations in early 2019 (especially the changes in the industrial chain 
brought about by the "chip" stuck in the neck since the Sino-US trade friction). The corporate 
income tax policy, like a timely rain, has brought a relaxed tax environment to the integrated 
circuit industry. "Several Policies for Promoting the High-quality Development of the Integrated 
Circuit Industry and Software Industry in the New Era" further introduced policies and 
measures to adjust eight aspects of finance and taxation, investment and financing, research 
and development, import and export, talents, intellectual property rights, market application, 
and international cooperation. The political environment, legal environment, business 
environment and international cooperation environment conducive to the sustainable 
innovation and development of the integrated circuit industry. 
In general, China has initially established an integrated circuit industry support system 
covering the integration of government, production, learning , research and use, which has 
created a relaxed development environment for the development and growth of domestic 
integrated circuit enterprises, and has also promoted relevant enterprises and scientific 
research institutions. Further increase R&D investment and scientific research strength in the 
field of integrated circuits to lay a solid institutional foundation. 

1.2. Knowledge and Technology Level 
The integrated circuit industry is a typical technology-intensive industry, and the level of 
knowledge and technology is an important indicator to measure the development of this type 
of industry. In order to further understand the development status of domestic integrated 
circuits, this section will analyze the knowledge and technology level of the domestic integrated 
circuit industry in detail from three parts: patents, fund projects and leading enterprises. 
(1) Number of patents 
Patent information is an important information source integrating technical information, legal 
information and economic information, and is an important core asset of an enterprise [4]. For 
the integrated circuit industry, patents are not only the cornerstone of enterprise development, 
but also the "moat" for its market share. According to the "China Integrated Circuit Industry 
Intellectual Property Annual Report (2020 Edition)" jointly compiled by the Intellectual 
Property Work Department of China Semiconductor Industry Association and Shanghai Silicon 
Intellectual Property Exchange Center , there were a total of 41,666 patents published in China 
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in the field of integrated circuits in 2019, of which There are 32,989 invention patents in China 
and 867 utility model patents. In 2020, there are a total of 47,382 patents published in China in 
the field of integrated circuits, of which 36,812 are Chinese invention patents, accounting for 
about 77.7% of the annual published patents, and 10,570 utility model patents. 
 

Table 2. The layout of patented technologies in China's integrated circuit field and the 
proportion of foreign rights holders in the main categories (number of publications in 2020) 

main class from the class 
Number of 
patents in 
2020 

2020 
Subtotal 

2020 Subtotal 
and Percentage 
(foreign rights 

holder) 

design 

simulation 12212 

26889 4842 (18%) 
logic device 4871 

memory 3495 

processor 8601 

manufacture 

oxidation 2829 

13626 2747 (20%) 

clean 229 

lithography 2007 

Etch (etch) 2217 

Chemical Vapor Deposition (CVD) 560 

Physical Vapor Deposition (PVD) 255 

Atomic Layer Deposition (ALD) 230 

Ion implantation (implementation) 2848 

Chemical Mechanical Polishing (CMP) 1028 

transistor 6762 

Advanced Process Advanced Devices 939 

Packaging and testing 

Pin Insertion Package (THM) 771 

8893 738 (8%) 

Dimensional SMD Package (SOP) 1415 

Surface Mount QFP Package 497 

Surface Mount BGA Package 126 

Other packages 1278 

Advanced Packaging 2817 

On-line measurement (In Process Test) 

3361 

Chip Probing (CP: chip probing) 

Reliability Testing 

Fail testing 

Life testing 

Note * A patent may cover several classes, so the small count is slightly less than the sum of the 
number of classes. 
Source: "China IC Industry Intellectual Property Annual Report (2020 Edition)" 
 
Due to its late start, China's integrated circuit industry has always been in a chasing position in 
the field of patents [4]. In addition, the United States imposes sanctions and technical blockades. 
Domestic integrated circuit companies can only continue to seek technological breakthroughs 
and patent technology layout through independent research and development [5]. In recent 
years, with the rapid growth of R&D investment by the government, enterprises and related 
scientific research units, the corresponding number of patent applications in China, especially 
the number of invention patents with high gold content, has continued to grow. Table 2 reflects 
the technical distribution of patents in the field of integrated circuits in China. In 2020, the 
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number of patents in the field of integrated circuits in my country will reach 49,408, of which 
8,327 are owned by foreign rights holders, accounting for 16.85%. From the perspective of the 
patent technology layout of the integrated circuit industry in 2020, China has the largest 
number of patents related to integrated circuit design , 26,889, accounting for 54.42%; 13,626 
patents for manufacturing, accounting for 27.58%; 8,893 patents for packaging and testing , 
accounting for 18% . From the perspective of the proportion of patents owned by foreign rights 
holders of various main categories, the packaging and testing field accounts for the smallest 
proportion, only 8%, and the manufacturing field accounts for 20% at most, indicating that 
Chinese integrated circuit enterprises have higher independent patent technology in the field 
of packaging and testing . proportion. 
According to the "China IC Industry Intellectual Property Annual Report (2020 Edition)", in the 
field of design, among the top ten Chinese IC design companies in 2019 (by sales statistics), 
there are 3 companies in Shanghai, namely OmniVision, China Great Semiconductor Co., Ltd. 
and Geke Microelectronics (Shanghai) Co., Ltd. have accumulated 1,122, 1,318 and 552 patents 
in China respectively. In terms of the number of U.S. patents disclosed, OmniVision Group 
merged OmniVision Technology and Spicco with Shanghai Weir Semiconductor Co., Ltd. , and 
OmniVision Technology acquired the American company OmniVision Technology Co., Ltd., so 
the total number of U.S. patents of OmniVision Group is in The highest number among the top 
ten companies is 1,917. It can be seen that the major integrated circuit design companies in 
mainland China are more active in applying for patents in China , and Shanghai has more 
patents in the field of integrated circuit design. 
In the field of manufacturing, since China's integrated circuit industry is still in the catching up 
stage, the relevant patent layout mainly focuses on domestic, and the patent layout in the United 
States accounts for a small proportion. Among the top ten domestic semiconductor 
manufacturing companies in 2019, 6 are headquartered in Shanghai. Among them, SMIC has 
13,940 published patents in China, Shanghai Hua Hong (Group) Co., Ltd. has published 13,433 
patents in China, and China Resources Microelectronics has published 1,896 patents in China . 
It can be seen that the manufacturing field of Shanghai's integrated circuit industry has a great 
advantage in domestic patents, while Shanghai has a higher proportion of independent 
patented technologies in the manufacturing field . And the patent layout of integrated circuit 
manufacturing enterprises is more active than that of design, packaging and testing enterprises . 
In the field of packaging and testing, the number of patent applications of packaging and testing 
companies in mainland China is less than that of manufacturing companies, and the number of 
disclosed US patents is less. Among the top ten domestic semiconductor packaging and testing 
companies in 2019, there are 7 companies headquartered in the Yangtze River Delta, namely 
Jiangsu Changdian Technology Co., Ltd., Nantong Huada Microelectronics Group Co., Ltd., 
Samsung Electronics (Suzhou) Semiconductor Co., Ltd., Haitai Semiconductor (Wuxi) Co., Ltd., 
Amkor Packaging and Testing (Shanghai) Co., Ltd., Quanxun RF Technology (Wuxi) Co., Ltd., 
SanDisk Semiconductor (Shanghai) Co., Ltd., including 2 in Shanghai. It can be seen that the 
packaging and testing field of the integrated circuit industry in the Yangtze River Delta region 
has a great advantage in domestic patents. 
In general, IC companies in mainland China pay more attention to their patent layout in China. 
Compared with major IC companies in the world, IC companies in mainland China have gaps in 
patent accumulation and regional distribution. The Yangtze River Delta Industrial Zone with 
Shanghai as the core focuses on the manufacturing and packaging and testing fields . It has more 
patents in the field of manufacturing and packaging and testing, and has a stronger industrial 
agglomeration effect and R&D investment capacity. 
(2) Fund projects 
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Figure 1. Amount of funding (10,000 yuan) and number of projects (number of projects) 

related to integrated circuits of the National Natural Science Foundation of China 
 
Data source: Based on the statistics of the projects funded by the official website of the National 
Natural Science Foundation of China (www.nsfc.gov.cn). 
Scientific research funds are an important source of scientific research investment. The 
National Natural Science Foundation of China, as the most important funding project in the field 
of natural science in China, has always been a guide for key research directions in China. 
Research with " integrated circuits " as the keyword search results in a total of 2,893 projects 
related to the integrated circuit industry of the National Natural Science Foundation of China in 
the past decade, with a total funding amount of 2,640,061,100 yuan. It can be seen from Figure 
1 that the number of IC-related projects funded by the Natural Science Foundation from 2010 
to 2020 has steadily increased. The funding amount showed a clear upward trend in the two 
time intervals from 2010 to 2013 and from 2017 to 2020 . Both reached the highest in 2020, 
with 303 projects and a funding amount of 342.3198 million yuan. 
In general, the scientific research funds represented by the National Natural Science 
Foundation of China have shown an obvious upward trend in funding projects related to the 
integrated circuit industry. Pay attention to funding related to the integrated circuit industry. 
As the state's investment in scientific research funds continues to increase, my country's 
integrated circuit industry-related research will continue to deepen, and will lead to the 
emergence of more leading companies in the industry. 
(3) Leading enterprises 
of the advanced productivity of the integrated circuit industry , leading integrated circuit 
enterprises will receive more industrial policy support, have stronger R&D capabilities and 
patent layout, make important contributions to the development of China's integrated circuit 
industry , and occupy more markets share. As the key foundation for the development of the 
integrated circuit industry, special equipment and materials for integrated circuits are the 
forerunner and core of industrial technology upgrading and development, and determine the 
development level of the entire integrated circuit industry. Below, we will analyze the leading 
companies in the field of integrated circuit special equipment and special materials. 
1) Special equipment for integrated circuits 
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The key products of special equipment for integrated circuits mainly include lithography 
equipment, etching equipment, ion implanters, thin film deposition equipment, polishing 
equipment, cleaning equipment and testing equipment. Integrated circuit special equipment 
runs through all links in the integrated circuit industry chain, and generally has the 
characteristics of high R&D investment cost, high technical threshold and high difficulty [6] 
. 

Table 3. Leading enterprises in the equipment side of China's integrated circuit industry 
Equipment 

details 
sub-field 

Domestic 
generation 

Table Enterprise 
Representative products Registration 

Silicon wafer 
equipment 

Jingsheng 
Electromechanical 

12 inch semiconductor single crystal furnace Zhejiang 

Heat treatment 
equipment North Huachuang 

12-inch silicon etching machine, metal PVD, 
vertical oxidation annealing furnace, wet cleaning 
machine 

Beijing 

Lithography 
equipment 

Shanghai 
Microelectronics 

90nm immersion lithography machine Shanghai 

Maolai Optical 

Large field of view and large numerical 
aperture microscope objective lens series, high-
precision and fast semiconductor manufacturing 
process defect detection optical system 

Jiangsu 

Core Source 
Micro 

Front Ⅰ-line gluing and developing machine, 
front Barc (anti-reflection layer) gluing 
equipment 

Liaoning 

Etching 
equipment 

China Micro 
Corporation 

7nm-28nm back-end process, 10nm front-
end process Shanghai 

North Huachuang 14nm production line process Beijing 
Ion 

implantation 
into the device 

Keystone _ Ion implanter for 12-inch fab Shanghai 
Electrical 

equipment 
Large beam current 28nm high energy ion 

implanter 
Beijing 

Thin film sink 
product 

equipment 

North Huachuang 28nm production line PVD equipment 
Shenyang Tuojing 

Beijing 

Shenyang Tuojing 28nm-40nm production line PECVD 
equipment Huahai Qingke 

Liaoning 

polishing 
equipment 

Huahai Qingke Advanced CMP equipment Tianjin 

cleaning 
equipment 

Shengmei 
Semiconductor 

Ultra C SAPA III Monolithic Megasonic 
Cleaner 

Shanghai 

Testing 
Equipment 

Saiteng shares Advanced electronic circuit testing 
equipment 

Jiangsu 

 
Table 3 reflects the domestic leading companies and their representative products in the field 
of integrated circuit equipment. Among them, the Yangtze River Delta enterprises occupy the 
leading position in 7 sub-fields , and Shanghai has 4 sub-field leading enterprises. 
In the field of lithography , China still relies heavily on imports for the front-end lithography 
machine [6], and the most high-end domestic lithography machine is manufactured by 
Shanghai Microelectronics, with a process of 90nm; but in the back-end lithography machine 
and projector In terms of lithography machines, mass production has been achieved in China. 
For example, the stepping projection lithography machine used by Shanghai Microelectronics 
Corporation for advanced packaging has a domestic market share of over 80% and a global 
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market share of about 40%. It is used for projection in LED manufacturing. The global market 
share of lithography machines is about 20%. 
In the field of etching machines and cleaning equipment , Chinese enterprises have also begun 
to emerge in the international market. For example, the 16nm etching machine of China Micro 
Semiconductor Equipment (Shanghai) Co., Ltd. has achieved commercial mass production. With 
the ability to produce 7-28 nm etching equipment, the technical level has reached the world's 
advanced level ; in the field of cleaning equipment, the Ultra C SAPA III single-chip megasonic 
cleaning machine developed by Shengmei Semiconductor Equipment (Shanghai) Co., Ltd. has 
passed the Korean The large-scale production line process evaluation of integrated circuit 
enterprises has certain international competitiveness. 
2) Special materials for integrated circuits 
field of special materials in the upstream of integrated circuit manufacturing is the material 
basis for the development of the integrated circuit industry , which runs through the entire 
process of integrated circuit manufacturing and packaging , and is a key area [7]. The innovation 
of integrated circuit technology mainly depends on the improvement of manufacturing 
technology and the application of new materials. Subject to the properties of the material itself, 
the technology of integrated circuit manufacturing is always limited by the technical limit. At 
this time, it is necessary to rely on the advancement of material technology to provide the basis 
for new structures and new technologies of integrated circuits , which means that mastering 
the core technology of integrated circuit materials has occupied the high ground of integrated 
circuit technology [8]. 
There are many types of materials used in integrated circuits, mainly including silicon wafers, 
electronic special gases, photoresists, CMP polishing materials, high-purity wet electronic 
chemicals, targets, etc. In recent years, under the dual drive of national policy support and 
market demand, the key materials of domestic integrated circuits have achieved a 
breakthrough from [7]leading enterprises with certain international competitiveness have 
emerged ( see Table 4 ). Among the leading companies in the material end of China's integrated 
circuit industry , companies in the Yangtze River Delta occupy leading positions in all 6 sub-
sectors, with a total of 7 leading companies. There are 3 leading enterprises in Shanghai . 
Hundreds of key materials such as sputtering targets, polishing liquids and electroplating 
liquids from companies such as Jiangfeng Electronics , Anji Microelectronics, and Shanghai 
Xinyang have passed the certification of large production lines and entered mass sales, joining 
the supply chain of advanced chip factories at home and abroad. In the field of silicon wafers, 
the 12-inch large silicon wafers developed by Shanghai Silicon Industry have fully met the 
requirements of 28nm technology; in the field of photoresists, the demand for high-end 
photoresists by advanced processes is increasing, but high-end photoresists always rely on 
imports . Suzhou Ruihong has been producing photoresist for nearly 30 years, and has a 
photoresist production line that has reached the international advanced level. At present, i -line 
photoresist has been supplied to well-known large-size semiconductor manufacturers in China, 
and KrF photoresist has completed the pilot test. And enter the customer testing stage, is 
actively developing ArF photoresist. Shanghai Xinyang has not been involved in the photoresist 
field for a long time, but it can be regarded as a rising star in the photoresist field. Currently, its 
high-end photoresist products are under development, including ArF dry lithography for logic 
and analog chip manufacturing. glue, KrF photoresist, i -line photoresist, etc. 
In general, the Yangtze River Delta Economic Zone has the most solid foundation, the most 
complete industrial chain , and the most advanced technology in the integrated circuit 
manufacturing end and material end industry , which will lay a solid foundation for the 
development of the integrated circuit industry system in terms of manufacturing technology 
and material technology. , and provide important industrial support for building a world-class 
urban agglomeration in the Yangtze River Delta region. 
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Table 4. Leading enterprises at the material end of China's integrated circuit industry 

fine material 
sub-field 

Domestic 
generation 

Table 
Enterprise 

Representative products Registration 

silicon 
wafer 

Shanghai Silicon 
Industry 

12-inch large silicon wafer can fully meet the 
needs of 28nm technology 

Shanghai 

Electronic 
special 

gas 

Walter Gas _ 
Supply 7nm, 14nm and other wafer production 

lines in batches, and some fluorocarbon products 
have been used by TSMC for processes below 7nm 

Guangdong 

Nanda 
Optoelectronics 

products are mainly mixed gases such as 
phosphorane and arsine , and the market is 
concentrated in LED, panel and other industries, 
and semiconductor special gases are still in the 
development stage 

Jiangsu 

Haohua 
Technology 

The products are mainly fluorine-containing 
electronic gases (nitrogen trifluoride, sulfur 
hexafluoride), and the market is concentrated in the 
fields of electric power, military industry, and 
photovoltaics. 

Sichuan 

photoresist 

Beijing Kehua 

can match the supply of the ASML lithography 
machine production line in the Netherlands , and 
the products cover KrF , I-Eline, G-line, UV 
broadband and other subdivisions 

Beijing 

Suzhou Ruihong 

KrF photoresist has completed the pilot test and 
entered the customer test stage, and the R&D 
process of the ArF photoresist will be further 
accelerated 

Jiangsu 

Shanghai 
Xinyang 

19,000 tons/year ArF (dry) photoresist project 
is expected to be mass-produced in 2022 Shanghai 

CMP throw 
light material 

Anji Technology 

large-scale application in the chip production 
line of 14nm technology, and the 10-7nm 
technology node is being developed (in the field of 
polishing liquid) 

Shanghai 

Dinglong shares 

Products such as DH3110/DH3310 used in 
advanced manufacturing processes have matured to 
match 28nm products, and the research and 
development progress has advanced to the 14nm 
stage (polishing pad field) 

Hubei 

High-purity 
wet electricity 
Sub chemicals 

Shanghai 
Xinyang 

pure electroplating copper sulfate 
electroplating solution has entered the 28nm 
process manufacturing process of SMIC and Hynix 

Shanghai 

Jingrui shares 

Leading products such as ultra-pure hydrogen 
peroxide, ultra-pure ammonia water and high-
purity sulfuric acid under construction have 
reached the G5 level 

Jiangsu 

target Jiangfeng 
Electronics 

aluminum targets can be mass -produced for 
90nm-7nm semiconductor chips , of which tantalum 
targets have been mass-produced in TSMC's 7nm 
chips, and 5nm technology node products have also 
entered the verification stage 

Zhejiang 
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1.3. Industry Chain Industry Situation 
(1) Integrated circuit design 
The integrated circuit manufacturing industry is a strategic, basic and leading industry for the 
development of the national economy and society [2]. The core and foundation of promoting 
the deep integration of informatization and industrialization. Compared with the integrated 
circuit industry in advanced countries and regions, China's integrated circuit industry started 
relatively late [4], but driven by multiple factors such as China's policy inclination and talent 
training, China's integrated circuit has experienced a development stage from scratch. . 
Integrated circuit design is at the beginning of the entire industry chain, responsible for the 
research and development and design of chips, and is the backbone of the development of the 
integrated circuit industry [9]. Chip design tends to occupy more market share in the entire 
industry chain. 
In recent years, driven by the huge demand of China's integrated circuit market, China's 
integrated circuit design industry has developed rapidly, and the market size has shown a rapid 
growth trend. According to the "2021-2026 China Integrated Circuit Design Market In-depth 
Analysis and Investment Strategy Consulting Report" issued by the Huajing Industry Research 
Institute , since 2011 , the market size of China's integrated circuit design industry has 
increased year by year, and it will increase to 377.84 billion yuan in 2020. A year-on-year 
increase of 23.3%. In the first seven months of 2021, the sales volume of my country's 
integrated circuit design industry was 128.9 billion yuan, a year-on-year increase of 31.4%. 
With the rapid development of my country's integrated circuit industry, more and more 
companies have entered the industry. From 2011 to 2020 , the number of enterprises in China's 
integrated circuit design industry has grown rapidly, from 534 to 2,218, with a compound 
annual growth rate of 15.3%. 
From the perspective of regional distribution, China's IC design industry has formed four key 
regions in the Yangtze River Delta, the Pearl River Delta, the Beijing-Tianjin-Bohai Sea Rim , and 
the Central and Western Regions. Among them, the Yangtze River Delta region has the largest 
industrial scale, reaching 159.97 billion yuan in 2020, accounting for followed by the Pearl 
River Delta region, with an industrial scale of 148.46 billion yuan in 2020, accounting for 
36.70%; followed by the Beijing-Tianjin Bohai Rim region and the central and western regions, 
accounting for 13.8% and 10.1% respectively. According to the data released at the ICCAD 
annual meeting, the distribution of China's top ten integrated circuit design companies in 2020 
is 6 in the Yangtze River Delta region, 3 in the Pearl River Delta region, and 1 in the Beijing-
Tianjin-Bohai Rim region. 

 

 
Figure 2. 1Regional distribution of China's integrated circuit design companies in 2020 

Data source: Huajing Industry Research Institute. 
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From the perspective of industrial structure, compared with the manufacturing, packaging and 
testing industries , the proportion of China's integrated circuit design industry has increased 
steadily, from 27.22% in 2011 to 42.7 % in 2020 , indicating that China's independent 
innovation capability is gradually increasing. , the industry development growth rate is obvious. 
Overall, the structure of China's integrated circuit industry chain is gradually expanding 
upstream, and the structure tends to be more optimized. This is mainly due to the rapid 
development of my country's information industry and the rise of heavyweight design 
companies such as Huawei HiSilicon and Spreadtrum Communications. 
(3) Integrated circuit manufacturing 
The integrated circuit manufacturing industry has a huge pulling effect on the entire industrial 
chain . It has the dual characteristics of capital-intensive and technology-intensive. It is in the 
middle of the entire industrial chain [10]and is an important part of the entire industrial chain . 
On the one hand, it provides products for the integrated circuit design industry, and on the 
other hand, it also supports the huge market of special equipment and special materials for 
integrated circuits [9]. 
In the past ten years, China's integrated circuit manufacturing industry has entered a rapid 
development track. In terms of industrial scale, the scale of the integrated circuit manufacturing 
industry has expanded rapidly, the output has increased by 11 times , and the sales revenue has 
tripled . According to the China Semiconductor Industry Association, the scale of China's 
domestic integrated circuit manufacturing market reached 214.91 billion yuan in 2019, a year-
on-year increase of 15.1% . As of the end of 2020 , the domestic integrated circuit 
manufacturing market has reached 256.01 billion yuan, an increase of 19.1% over the same 
period of the previous year ; from the perspective of the structure of the entire industrial chain, 
the industrial chain is gradually extending upstream, and the structure is continuously 
optimized . Since 2011, the proportion of China's integrated circuit manufacturing industry in 
the integrated circuit industry has gradually increased, accounting for 28.3% in 2020, but there 
is still a large gap compared with the global integrated circuit manufacturing industry , which 
accounts for 46% of the total industry ; At the enterprise level, the structure of the integrated 
circuit manufacturing industry has been continuously optimized, technological innovation has 
achieved substantial breakthroughs, and a number of advantageous enterprises have come to 
the fore. At present, there are more than 40 integrated circuit equipment research and 
development units and production enterprises in China, mainly located in Shanghai, Beijing, 
Shenyang and other places. Due to the late start of China's integrated circuit manufacturing 
industry, there is a certain gap between the technical process level and foreign advanced 
enterprises. In the list of the top ten integrated circuit manufacturing enterprises in 2019, 5 
enterprises are Sino-foreign joint ventures: Samsung China (first), Intel Dalian (second), SK 
Hynix China (fourth), TSMC China (seventh), and Hejian chips (eighth). Local companies SMIC , 
Shanghai Hua Hong, China Resources Microelectronics, Xi'an Microelectronics, and Wuhan 
Xinxin ranked third, fifth, sixth, ninth and tenth respectively , with most of them from Shanghai. 
(4) Integrated circuit packaging test 
Integrated circuit packaging and testing is in the downstream of the integrated circuit industry 
chain, including integrated circuit packaging and testing . Compared with other links, the 
packaging and testing industry has low technical barriers and is a labor-intensive industry [9]. 
At the same time, thanks to the strong demand for terminal electronic products and the 
introduction of international advanced packaging and testing enterprises, it is the industry level 
of China's integrated circuit packaging and testing industry . Improvement and development 
bring opportunities. 
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According to the statistics of the China Semiconductor Association, from 2015 to 2019, the 
market size of China's packaging and testing industry showed an annual growth trend. In 2017, 
the sales revenue growth rate of China's packaging and testing industry reached 20.77%, the 
highest level in the past five years. Subsequently, some IC packaging and testing enterprises 
began to transform into the field of integrated circuit design and manufacturing with higher 
technical content . The market size growth rate began to decline. In 2020, the market size of 
China's integrated circuit packaging and testing industry is 251 billion yuan, a year-on-year 
increase of 6.80%. 
In recent years, China's packaging and testing industry has maintained a rapid growth rate. In 
2019, the number of mainland packaging and testing companies has exceeded 120 . A number 
of outstanding enterprises have emerged, such as Jiangsu Xinchao Technology, Changdian 
Technology (Jiangsu) , Nantong Huada Microelectronics, Tongfu Microelectronics, and Tianshui 
Huatian Electronics , among which enterprises in the Yangtze River Delta occupy the majority . 
According to data from the Top 10 Industrial Research Institute, among the top ten global 
packaging and testing companies in the third quarter of 2020, there are 6 companies in Taiwan, 
China , accounting for a total of 45.3% of the global market share; there are 3 companies in 
mainland China: Jiangsu Changdian, Tongfu Microelectronics (Nantong, Jiangsu) and Tianshui 
Huatian (Shenzhen) , together accounted for 25.1%. In the field of packaging and testing , the 
enterprises in Taiwan , China are the strongest and are in the leading position in the world. The 
comprehensive strength of mainland Chinese enterprises ranks second, and the gap between 
some leading enterprises and wholly-owned and Taiwan-funded packaging and testing 
enterprises is relatively small in terms of production capacity and packaging technology level. 
Overall, compared with the design industry and manufacturing industry, the packaging and 
testing industry of China's integrated circuit industry is very close to the international advanced 
level [10]. At present , the leading manufacturers of IC packaging and testing in China are 
gradually aligning with the international level in terms of IC packaging and testing technology. 
Today, China's integrated circuit packaging and testing industry already has technologies for 
wafer packaging, system packaging and MEMS packaging, and in the inspection link, it has also 
begun to develop from the naked eye to AOI visual inspection technology. 
At present, my country's integrated circuit industry has not formed a coordinated ecology. The 
construction of the integrated circuit industry chain innovation network system is conducive 
to the formation of a reasonable industrial development model to accelerate the speed of 
industrial innovation and improve the quality of industrial innovation, so as to achieve the 
overall breakthrough of the industry. At present, my country is focusing on breakthroughs in 
key core technologies, and combining upstream, midstream and downstream enterprises, 
scientific research institutions, and colleges and universities in the industrial chain is conducive 
to the formation of joint efforts and coordinated operations to achieve an overall breakthrough. 

2. Development Status and Trend Analysis of the International Integrated 
Circuit Industry 

The integrated circuit industry is not only an important weight in current international political 
and economic competition, but also an industry with the most intense international 
competition and the most thorough global resource flow and allocation. If a country or region 
can occupy the commanding heights in the integrated circuit industry, it can benefit from the 
global market and will occupy a favorable position in the international competition [11]. , 
China's integrated circuit industry foundation is weak, coupled with the characteristics of 
difficult research and development and long cycle, there is still a certain gap between integrated 
circuits, high-tech integrated equipment required for manufacturing, supporting industries and 
technology levels compared with developed countries [12], Therefore, this section will analyze 
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the development of the global integrated circuit industry and the development of the US 
integrated circuit industry. 

2.1. The Transfer of the Integrated Circuit Industry Chain 
With the formation, growth and expansion of the world's integrated circuit industry, it is 
constantly undergoing industrial transfer internationally. So far, the integrated circuit industry 
has experienced three international industrial transfers [2]. 
The first is the international transfer of the IC packaging and testing industry . In the 1970s, in 
order to reduce production costs, the United States separated the packaging industry from the 
manufacturing industry, and the semiconductor industry was transferred from the United 
States to Japan, creating the world's top semiconductor companies such as Fujitsu, Hitachi, 
Toshiba, and NEC. Industrial transfer has produced strong technology spillovers to host 
countries or regions , making Japan a leader in the packaging industry. In 2003, the top ten 
packaging companies in the world were concentrated in Asia. 
The second is the international transfer of integrated circuit manufacturing. The integrated 
circuit manufacturing industry is a typical capital-intensive industry, and labor costs account 
for a small proportion. The transfer is to expand the local market. In order to gain market share, 
the United States and Japan have transferred industries to South Korea and Taiwan . Memory 
chips moved from the United States to Japan and then to South Korea, nurturing manufacturers 
such as Samsung . At the same time, China Taiwan has undertaken the foundry link from the 
United States, and cultivated manufacturers such as TSMC [2]. 
The third is the international transfer of the integrated circuit design industry. The major inputs 
to the IC design industry are human capital and ED A tools. The main motivation for the 
international transfer of the design industry is to be close to the market and reduce costs. In the 
1970s, the integrated circuit design industry shifted from the United States to Japan and Europe ; 
in the mid-1980s, the integrated circuit design industry shifted from the United States to 
Taiwan, Hong Kong, and Singapore ; at present, the integrated circuit design industry began to 
shift to China , At present, almost all large semiconductor companies have a layout in China and 
are increasing their investment.  
It can be seen from the three industrial transfers that the three industrial transfers are 
sequentially transferred from packaging, manufacturing to design, and are transferred 
according to the trend of gradually approaching the core technology from the outside to the 
inside. On the one hand, my country's integrated circuit industry must actively undertake 
international industrial transfer, and on the other hand, it must strengthen basic research and 
actively seek technological breakthroughs in order to truly break the "stuck neck" dilemma. 

2.2. Global Integrated Circuit Industry Scale 
From the perspective of market size, the global semiconductor industry, which is dominated by 
integrated circuits, has been on an upward trend in the past few decades. According to the data 
of the American Semiconductor Association ( Figure 3) , the sales scale of the global 
semiconductor industry from 2010 to 2020 is generally tortuous. Upward trend. Since 2017, 
the global semiconductor industry sales scale has exceeded 400 billion US dollars for four 
consecutive years; in 2018, the global semiconductor market scale was about 468.8 billion US 
dollars, a record high and a peak in the past ten years; in 2019, due to the production capacity 
of memory chip manufacturers Expansion, market supply exceeds demand, and the demand for 
analog chips has declined, resulting in a decline in market sales; the integrated circuit industry 
in 2020, with the rapid development of 5G, the steady growth of the wearable device and cloud 
server market, the global integrated circuit industry revenue This is an increase from 2019, 
with sales of $439 billion, a year-on-year increase of 7.15%. 
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From the perspective of sales ratio, the latest data released by the Semiconductor Industry 
Association (SIA) shows that the United States is the world's largest semiconductor supplier, 
and the sales of semiconductor companies in the United States account for 47% of global sales; 
South Korea ranks second. , accounting for 19%; Japan and the EU semiconductor companies 
accounted for 10% of sales, tied for third. The sales of semiconductor companies in Taiwan and 
mainland China accounted for 6% and 5%, respectively. 
From the perspective of industrial chain distribution, in the global integrated circuit industry 
structure in 2019, the manufacturing link accounted for 58%, the design link accounted for 26%, 
and the packaging and testing link accounted for 16%. Among them, the fastest growing is 
memory chips. The market size in 2020 is about 119.4 billion US dollars, accounting for about 
25.8% of the sales of the semiconductor industry. 
From the perspective of market distribution, after entering the 21st century, the economic level 
and technology in the Asia-Pacific region have developed rapidly, the demand for products 
related to the integrated circuit industry has increased, and the focus of the world integrated 
circuit market has shifted to the Asia-Pacific region. In 2020, SIA data shows that the Asia-
Pacific region (excluding Japan) has become the world's largest integrated circuit market, with 
sales accounting for 61.96% of the global market. 
 

  
Figure 3. Global Semiconductor Industry Sales and Growth Rate from 2010 to 2020 

Data source: Semiconductor Industry Association ( SIA ) . 

2.3. Leading Enterprises 
Looking at the overall development of the global integrated circuit industry, the head effect of 
the integrated circuit industry is relatively obvious, with American companies taking the lead. 
At present, a number of leading companies such as Intel, Samsung, and Hynix have been formed 
in the world [13]. According to the 2020 Top 10 Global Semiconductor Suppliers released by 
Gartner (see Table 5), there are 6 companies in the United States, 2 companies in South Korea, 
and 1 company in Taiwan and Japan. It can be seen that the United States is still in a leading 
position in the global integrated circuit industry. 
Among the top ten semiconductor manufacturers, memory chip manufacturers account for the 
highest proportion. Samsung, Hynix, Micron, and Kioxia are all memory chip manufacturers; 
followed by PC/mobile phone chip manufacturers, such as Intel, Qualcomm, and MediaTek . In 
the field of integrated circuit design, leading companies are mainly concentrated in the United 
States, Taiwan, and mainland China. Qualcomm and Broadcom are the current leaders in the 
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design industry. Other major companies include Taiwan MediaTek Co., Ltd., NVIDIA, HiSilicon , 
etc. [13]; In the field of integrated circuit manufacturing, leading enterprises are mainly 
concentrated in the United States, Taiwan, and South Korea. Leading enterprises Intel, Micron, 
and Samsung Electronics adopt the IDM model, which is a "one-stop" from design to 
manufacturing, packaging and testing, and investment in the consumer market. All-inclusive 
companies; in the field of IC packaging and testing , leading companies are mainly concentrated 
in the Asia-Pacific region. Taiwan, China is the world's largest and most technologically 
advanced semiconductor packaging and testing industry base, with ASE Group, Silicon Products, 
and Licheng Technology Co., Ltd. Wait, the Amkor technology in the United States is also 
relatively large. 
 

Table 5. Top 10 Global Semiconductor Suppliers by Revenue in 2020 

2020 
ranking 

2019 
ranking supplier 

country or 
region 

2020 
revenue 

(One million 
U.S. dollars) 

2019-2020 
growth rate 

(%) 

Market 
share in 

2020 (%) 

1 1 Intel (Intel) U.S. 702.44 3.7 15.6 

2 2 Samsung South 
Korea 

561.97 7.7 12.5 

3 3 SK Hynix 
South 
Korea 252.71 13.3 5.6 

4 4 Micron 
( Micron ) U.S. 220.98 9.1 4.9 

5 6 Qualcomm 
(Qualcomm) 

U.S. 179.06 31.5 4.0 

6 5 
Broadcom Inc 
(Broadcom) U.S. 156.95 2.4 3.5 

7 7 TI (Texas 
Instruments) U.S. 130.74 -2.2 2.9 

8 13 MediaTek 
(MediaTek) 

Taiwan, 
China 

110.08 38.3 2.4 

9 14 KIOXIA Japan 102.08 30.4 2.4 

10 16 Nvidia U.S. 100.95 37.7 2.2 

Source : Gartner website. 
 
As the birthplace of the semiconductor industry, the United States is still the country with the 
most complete integrated circuit ecology in the world. No matter in terms of industrial scale, 
technological development, proportion of leading companies, market share, R&D investment, 
and consumer market scale, etc., it dominates the development of global semiconductor and 
electronic products. According to the IC insights report, the United States is far ahead in terms 
of the IC market share of IDM and Fabless. As shown in Figure 8, US companies account for 55% 
of the total global IC market in 2020, followed by South Korea with 21%. The Taiwanese 
company accounted for 7% of total IC sales by virtue of its fabless company IC sales. South 
Korea and Japan are relatively weak in the field of fabless ICs, while the shares of Taiwanese 
and Chinese companies in the IDM and IC markets are very low. And U.S.-based companies lead 
the way in terms of IDM, fabless and overall IC industry market share and show the greatest 
balance. 
The U.S. integrated circuit industry is in a dominant position in the world, with the most 
complete industrial chain and the world's leading upstream and downstream leading 
enterprises. It is far ahead of other countries and regions in terms of originality and scalability. 
Therefore, focusing on the development of the integrated circuit industry in the United States 
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has important reference significance for the pursuit of my country's integrated circuits and the 
breakthrough of key core technologies in the Yangtze River Delta. 
 

 
Figure 4. Global integrated circuit market share in 2020 

Source: IC insights . 
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