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Evolution of Business Models in
Semiconductors

• Systems (1950s, AT&T, IBM)
• IDMs (1970s, Intel, TI)
• Fabless/Foundry (1980s, TSMC)
• Today, further specialization

– Design services
– Foundry services
– Packaging services

• Also more value added
– Applied Materials selling recipes with its equipment
– Foundries selling IP with production
– Design services selling cores, reference designs
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Key Findings:
A Divided Industry

• There are two very different industry segments
operating in the Chinese semiconductor
industry

1. A Globally-oriented, globally competitive segment
that employs advanced technologies and is gaining
market share in world markets

2. A Domestically-oriented segment that employs
backward technologies, lacks access to investment
capital and management expertise, where the
government is the largest shareholder of each firm
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Comparing the Two Segments

Equipment house (production
equipment) e.g., AMEC

Depreciated equipment from other
semiconductor processes

International Foundry (wafer
manufacturing) e.g., SMIC

Domestic foundry services, provided by
System companies

Fabless e.g., Vimicro
Design services e.g., VeriSilicon
Design foundry

Domestic design houses
IP for designs, verification, layout

(SSIPE)

No IDMsVirtual IDM e.g., Datang
System company with captive semi
 e.g., Huawei, Hua-Hong

Globally competitive segmentDomestically focused segment

Former SOE, significant social obligations
 to employees 

Returning Chinese from Taiwan and
 US supply technical expertise, mgmt

Domestic capital markets (banks) International capital markets, e.g.,
 VCs and HK, Nasdaq, NYSE
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Datang – One of the Best
Domestically-oriented firms

• Former SOE
• 1 billion RMB, only 5% of sales international
• #1 virtual IDM in China, #44 in the world
• Technologies focused at .25 micron and .35

micron, beginning work at .18
• Government wants foreign direct investment in

Datang (how will investors get money out?)
• Significant constraints on human and capital

resources
• “They are really very weak” (Mr. Xu, CSA, MII)
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SMIC – a Globally-oriented Foundry

• Founded in 2000
• Revenues of $975 million in 2004 (#3 foundry)
• 90% of revenues outside of China
• Headquartered in Cayman Islands
• IPO in 2004, Traded on NYSE, raised $1 billion
• Richard Chang – 20 years at TI
• Hundreds of returning Chinese
• Raid of 100+ from TSMC (lawsuit)
• 7 fabs (one 12”), sampling 90nm SRAMs now
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Vimicro – a globally-oriented
design firm

• Founded in 1999, based in Beijing
• John Deng, CEO, Berkeley grad
• US VC funded
• IPO November 2005, ADRs (VMIC)
• 60% share of digital multimedia chip

market
• 70% of sales outside of China
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A Tale of Two Industries

• The growth, the technology, the capital and the
management are all with the globally-oriented
segment
– Yet the bulk of employment and sales are with the

domestically-focused segment
– Sizing the two segments will require further research

• How will China’s industry shift its human and
capital resources to the global segment?
– “It is hard for a firm to die in China, especially an

SOE”
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IP Management in China
• IP rights exist in Chinese law

– Enforcement, however, is problematic
• Some case law emerging in trademarks and copyright
• Beijing Olympics in 2008 driving greater attention

– In patents, courts lack technical competence
• Chinese government policy toward IPRs is fragmented

– 8 different entities involved
– Decision rights of each entity unclear
– Drives up expense and uncertainty

• Fundamental economics: capital is scarce, and
engineers are cheap
– Promotes illegal copying over legal licensing
– But, slows time to market
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Strategies by Chinese Companies
to Manage IP Risks

• “A good way for Vimicro to deal with the IP
problem is to move fast and make it hard for
imitators to follow.”  (John Teng)

• “We actually have to overcompensate on IP
protection to compensate for the reputation
China has for weak IP protection.” (SMIC)
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Domestically-
Oriented Chinese

Globally-
Oriented Chinese

MNCs

• more illegal copying of IPRs 
• lower absorptive capacity
• lagging technology base 

Knowledge Flows, Appropriability
and MNCs
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Domestically-
Oriented Chinese

Globally-
Oriented Chinese

MNCs

• more legal use of IPRs 
• higher absorptive capacity
• technology at the leading edge
 

• more illegal copying of IPRs 
• lower absorptive capacity
• lagging technology base 

Knowledge Flows, Appropriability
and MNCs
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Knowledge Flows, Appropriability
and MNCs

Domestically-
Oriented Chinese

Globally-
Oriented Chinese

MNCs

• Partition technology
• Tight linkages internally (Zhao)
• Hierarchical modularity (Quan)
• More China patent filings

• more legal use of IPRs 
• higher absorptive capacity
• technology at the leading edge
 

• more illegal copying of IPRs 
• lower absorptive capacity
• lagging technology base 
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Changing Government Policy
Towards IP in Semiconductors

• “The ironic thing about the Chinese IC industry is that where
the government has put a lot of effort (money, equipment,
talents) into large scale IC manufacturing firms (the effort)
failed, while design houses, where no effort was ever made by
the government, have flourished.” (Mr. Yang, MOST)

• ”From a technology perspective, our semiconductor industry is
at least ten years behind the world standard, although this gap
is growing shorter. This progress is not because of Chinese
investment, but because foreign companies are bringing more
and more advanced technology to their plants in China.”  (Mr.
Xu, CSA, MII)
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Some Surprising Developments

• New businesses exist to promote legal
exchange of IP
– SSIPEX – legal IP exchange, 2nd largest library
– ICC – design services
– ICRC – production services, eg MPW

• Domestic constituency exists for stronger IPRs
in China
– Systems companies seeking to upgrade technology
– Increased desire to access foreign investment capital
– Some government ministers endorse strong IPRs
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Implications

• IPRs in China are very weak today, but there are
signs of strengthening IPRs
– Not because of MNCs’ lobbying, but because leading

Chinese companies want to upgrade their technology
• A vertically specialized semiconductor industry

structure is emerging rapidly in China
– Intermediate markets for innovation are beginning

• These conditions are promising for a more open
approach to managing innovation in China
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